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Abstract: A noticeable amount of Kirkendall voids formed at the Sn-3.5Ag solder joint with
electroplated Cu, and that became even more significant when an additive was added to Cu electroplating
bath. With SPS, a large amount of voids formed at the Cu/Cu;Sn interface of the solder joint during
thermal aging at 150°C. The in-situ AES analysis of fractured joints revealed S segregation on the void
surface. Only Cu, Sn, and S peaks were detected at the fractured Cu/Cu;Sn interfaces, and the S peak
decreased rapidly with AES depth profiling. The segregation of S at the Cu/CusSn interface lowered
interface energy and thereby reduced the free energy barrier for the Kirkendall void nucleation. The drop
impact test revealed that the electrodeposited Cu film with SPS degraded drastically with aging time.
Fracture occurred at the Cu/Cus;Sn interface where a lot of voids existed. Therefore, voids occupied at
the Cu/Cu;Sn interface are shown to seriously degrade drop reliability of solder joints.
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Table 1. Electroplating condition and bath composition for
Cu deposition

Depositing metal Cu
Electrolyte IM CuSO,-5H,0, 0.7M H,SO,
SPS 0, 1.5x107, 3.0x10°M
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Fig. 1. Schematic diagrams for (a) reaction and (b) AES
study
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Fig. 2. Cross-sectional BSE images of Sn-3.5Ag solder
reflowed over (a) Cu foil, (b) electroplated Cu without
SPS, (c) electroplated Cu with 1.5x10°M, and (d)
3.0x10°M SPS, and subsequently aged 240 hr at
150°C.
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Fig. 3. (a) A SEM micrograph of the fractured specimen
with 3.0x10°M SPS which was aged for 192hr at
150°C, (b) an AES spectra out of void surface and
(¢) corresponding depth profiling.
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Fig. 4. (a) The number of drops to failure vs. aging time.
Failure morphology of the specimen with (b) Cu
foil and (c) 3.0x10°M SPS after aging at 150°C.
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