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Abstract

Electrochemical migration characteristics of Pb-free solder alloys are quantitatively correlated with corrosion
characteristics in harsh environment conditions. In-situ water drop test and corrosion resistance test for
Sn-3.0Ag-0.5Cu solder aloys were carried out in NaBr and NaF solutions to obtain the electrochemical
migration lifetime and pitting potential, respectively. Sn-3.0Ag-0.5Cu solder alloy shows similar ionization
and electrochemical migration behavior with pure Sn because of Ag and Cu do not migrate due to the
formation of resistant intermetallic compounds inside solder itself. Electrochemical migration lifetime in
NaBr is longer than in NaF, which seems to be closely related to higher pitting potentiad in NaBr than
NaF solution. Therefore, it was revealed that electrochemical migration lifetime of Sn-3.0Ag-0.5Cu solder
aloys showed good correlation to the corrosion resistance, and also the initial ionization step at anode side
is believed to be the rate-determining step during electrochemical migration of Pb-free solders in these
environments.
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Fig. 1 Schematics of (a) test structure for polari-
zation test and (b) pad pattern structure
for in-situ water drop test
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Fig. 4 Water drop test results of Sn-3.0Ag-0.5Cu
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NaBr and 10ppm NaF solutions
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around dissolved region at anode pad, (c¢) enlarged FE-SEM image of dendrite, and (d) EDS
analysis result of dendrite
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