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Abstract: Electromigration of Sn-3.5Ag solder bump was investigated using flip chip specimens which
consisted of upper Si chip and lower Si substrate. While the resistance of the flip chip sample did not
almost change until the time right before the failure, the resistivity increased abruptly at the moment when
complete failure of the solder joint occurred in the flip chip sample. At current densities of 3 x 10*~4 x 10*
A/cm?, the activation energy for electromigration of the Sn-3.5Ag solder bump was characterized as ~0.7
eV. Failure of the Sn-3.5Ag solder bump occurred at the solder/UBM interface due to the formation and
propagation of voids at cathode side of the solder bump.
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Fig. 1. Flow chart for fabrication process of flip chip sample.
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Fig. 2. Schematic illustration of the flip chip sample for
electromigration test.
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Fig. 3. Schematic illustration showing the method to make
cross-section of the solder bumps for SEM observation
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Fig. 4. SEM micrographs of the flip chip sample showing
(a) array of the solder bumps and (b) microstructure
of the solder bumps.
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Fig. 5. Time vs. Potential curve during the electromigration
test at 3 X 10*A/cm?.
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