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Abstract

Electromigration characteristics of eutectic SnPb solder were studied using thin stripe-type test
structures. Significant changes in the microstructure were observed after electromigration test, in which
the temperature and the current density were varied from 80 to 100 °C ‘and from 4.6%10" A/cm’® to
8.7x10" A/cm®. While voids or local thinning were found near the cathode end, hillocks were mainly
observed near the anode end. From resistance measurements, it was calculated that the activation
energy of the eutectic SnPb solder for electromigration was 0.77 eV. The dominant migrating element
along the electron flow at 100°C was Pb.
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® 1. Electromigration A# 2] SEM o]u] =],
Fig. 1. SEM image of the electromigration specimen.

Od™ 2. Al AlF 2,
Fig. 2. Schematic fabrication process of the sample,
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Fig. 3. BSE micrograph of the line (a) before
test (b) after 96hours, at 100C (c) after
96 hours, at 100C under the current
density of 4.6X10°A/cm®
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Fig. 4. SE micrograph of the line after 120hours,
at 100 under the current density of 87
X10"'A/em’.
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Fig. 5, Time-resistance curves under thermal
and current stressing (a) under constant
current density (b) wunder constant
temperature.
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Fig. 6. Calculation of the activation energy for
electromigration of the eutectic SnPb
solder.
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Fig. 7. EDX maps of (a) Pb and (b) Sn atoms
in the specimen tested at 100T under
the current density of 4.6x10'A/em® for
96hours.
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Fig. 8. BSE micrograph of the specimen at 10
0T wunder the current density of 4.6
10°A/em® for 9Bhours.
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Fig. 9. EDS analysis of the specimen at 100C
under the current density of 4.6X
10'A/em® for 120 hours.
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