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Shear Strength of the CusSn;-dispersed
Sn-Pb Solder Bumps Fabricated by Screen Printing Process
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Abstract CusSn;-dispersed 63Sn-~37Pb solder bumps of 760m size were fabricated on Au(0.5:m)/Ni(5m)/Cu(27 £20
m) BGA substrates by screen printing process, and their shear strength were characterized with variations of dwell
time at reflow peak temperature and aging time at 150°C. With dwell time of 30 seconds at reflow peak temperature,
the solder bumps with CusSns dispersion exhibited higher shear strength than the value of the 635n-37Pb solder
bump. With increasing the dwell time longer than 60 seconds, however, the shear strength of the CusSns-dispersed
solder bumps became lower than that the 63Sn-37Pb solder bumps. The failure surface of the solder bumps could be
divided into two regions of slow crack propagation and critical crack propagation. The shear strength of the solder
bumps was inversely proportional to the slow crack propagation length, regardless of the dwell time at peak tempera-
ture, aging time at 150°C, and the volume fraction of CusSns dispersion.
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Fig. 1. XRD patternsof the (a) Cuand Sn powders mixed as CusSns
composition and (a) CusSns powders formed by mechanical
alloying for 3 hours,
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Fig. 2. Schematic illustration of the solder bump shear test.
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Fig. 3. SEM micrographs of the solder bumps with variation of the dwell time at 220C.
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Fig. 4. SEM micrographs of the Pb-rich, Sn-rich, and CusSns phases in 1.5 vol% CusSns-dispersed
solder bumps reflowed for (a) 30 seconds and (b) 180 seconds.

Spectria treCTRIG [RRU

Fig. 5. EDS spectra for (a) Pb-rich phase, (b) Sn-rich phase,
and (c) Cus Sn; phase shown in Fig. 4.
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Fig. 6. Shear strength of the solder bumps with variation of the
dwell time at 220°C.
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Fig. 7. Shear strength of the solder bumps with variation of the
aging time at 150°C.
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al view of the fracture surface of the solder bump.
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Fig. 9. Shear strength of the solder bumps with the slow crack
propagation length.
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Fig. 10. SEM micrographs of the solder bumps with variation of the aging time at 150C.
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