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Abstract: Electromigration of Sn-3.5Ag-0.5Cu solder bumps was investigated with current densities
of 3~4X10* A/cm? at temperatures of 130~160°C using flip chip specimens which consisted of upper
Si chip and lower Si substrate. Electromigration failure of the Sn-3.5Ag-0.5Cu solder bump occurred with
complete consumption of Cu UBM and void formation at cathode side of the solder bump. The activation
energies for electromigration of the Sn-3.5Ag-0.5Cu solder bump were measured as 0.61 eV at current

density of 3X 10* A/em?, 0.63 eV at 3.5X 10* A/cm?, and 0.77 eV at 4X10* AJem?, respectively.
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Fig. 1. SEM micrographs of the flip chip sample on each step of fabrication process; (a) UBM & metallization formation,

(b) solder evaporation, and (c) solder reflow.
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Fig. 2. (a) Schematic illustration and (b) SEM image of
the electromigration test configuration.

Fig. 3. SEM micrographs of the Sn-3.5Ag-0.5Cu solder bumps observed after electromigration failure: solder bumps (a)
on the left hand side, (b) at the center, and (c) one the right hand of the test specimen configuration (See Fig. 2)
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Fig. 4. Potential(V) vs. time(t) curve obtained during

electromigration test for the Sn-3.5Ag-0.5Cu
solder bumps at current densities of 3X 10* A/em?.
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Fig. 5. In (MTTF) vs. 1/kT curves of the Sn-3.5Ag-0.5Cu
solder bumps tested at current densities of 3X 10*
Alem?, 3.5X10* A/em?, and 4X 10* A/cm”
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