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Simulation Analysis and Experimental
Verification of Electroplating Process for
Flip-Chip Solder Bumps
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This study explores the effect of a modified design of the electroplating cell on the thickness
uniformity of the plated solder layer over the entire surface region of the Si wafer, aiming at
mass producing electroplated solder bumps for flip-chip packaging, while offering solutions to
specific applications in wafer-level packaging by employing the fountain-type electroplating
technique. For this purpose, the flow field of the electroplating fluid is analyzed by applying
computational fluid dynamics (CFD). The simulation results are further experimentally
confirmed, as under bump metallurgy (UBM) layers are produced, and solder bumping is
conducted by utilizing the modified electroplating cell. The study ascertains the applicability of
the CFD simulation analysis in the electroplating process for flip-chip solder bumping. Lastly,
the study proceeds to verify the merit of the modified electroplating-cell design in thickness
uniformity of the electroplated solder layer.
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Fig. 1 A fountain-type electroplating cell and its anode
configuration proposed by Lee et al.'"® (Model
A)
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Fig. 2 A modified fountain-type electroplating cell
and its anode configuration proposed by this
study (Model B)
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Fig. 4 CFD-analyzed flow pattern of electroplating
fluid, using Model A
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Fig. 5 CFD-analyzed flow pattern of electroplating
fluid, using Model B with anodic distance 2.00
cm
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Fig. 6 Velocity contour (left) and velocity vector
(right) of the fluids in the electroplating cell of
Model B with anodic distance 2.00 cm
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Fig. 7 CFED-analyzed impinging velocity distribution
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from the waler surface, using model with anodic
distance 2.00 ¢m
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Fig. 10 Morphology of reflowed flip-chip solder bumps
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