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Abstract Electrochemical migration phenomenon is correlated with ionization of anode electrode, and
ionization of anode metal has similar mechanism with corrosion phenomenon. In this work, in-situ water drop
test and evaluation of corrosion characteristics for SnPb solder alloys in Nay,SO, solutions were carried out to
understand the fundamental electrochemical migration characteristics and to correlate each other. It was
revealed that electrochemical migration behavior of SnPb solder alloys was closely related to the corrosion
characteristics, and Sn was primarily ionized in SO,* solutions. The quality of passive film formed at film
surface seems to be critical not only for corrosion resistance but also for electrochemical migration resistance

of solder alloys.
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Fig. 1. Schematics of (a) pad pattern structure for in-situ WDT
and (b) test structure for polarization test.
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Fig. 2. Water drop test results of pure Sn and eutectic Sn-37Pb at 3V in 0.001% Na,SO; solution; (a) electrical current vs. test
time curve and (b) optical micrographs of migration during in-situ test for pure Sn, (c) electrical current vs. test time curve and
(d) optical micrographs of migration during in-situ test for eutectic Sn-37Pb.
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Fig. 3. Composition analysis results after 240 sec of water
drop test for pure Sn and eutectic Sn-37Pb under 3 V and
0.001% Na,SO, (Fig. 2(d)); (a) Enlarged SEM image around
dissolved region at anode pad of pure Sn, (b) Enlarged SEM
image around dissolved region at anode pad of eutectic Sn-
37Pb, and (c) EDS analysis result of sample surface at the
marked point of ‘a’ in Fig. 3(b).
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Fig. 4. SEM images and EDS composition distribution for full length of dendrite after 240 sec of water drop test for eutectic

Sn-37Pb under 3V and 0.001% Na-SO, (cf. Fig. 2(d))
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Fig. 5. EDS average composition ratio of dendrite after
240 sec of water drop test for eutectic Sn-37Pb under 3V,
0.001% NaCl and 0.001% Na,SO,.
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