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Abstract

In this paper, several methods to predict the solder joint shape are studied. Although there
are various methods to predict the solder joint shape, such as truncated sphere method, force-bal
anced analytical solution, and energy-based methods like surface evolver developed by Ken Brakke,
we calculate solder joint shape of #BGA by two solder joint shape prediction methods(truncat
ed sphere method and surface evolver) and then compare results of each method. The results in
dicate that two methods can accurately predict the solder joint shape in an accurate range. A
fter that, we calculate reliability solder joint shape under thermal cycle test by FEA program ANSYS.
As a result, it could be found that optimal solder joint shape calculated by solder joint predic
tion method has best reliability in thermal cycle test.
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2. Experimental
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Fig.2 Temperature profile of Fig.3 Expansion mode in solder joint

thermal cycling test of #BGA
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3. Results and Discussion
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Fig.4 Solder joint shapes calculated by Surface Evolver
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Fig.6 Hysteresis curve of shapes
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Table 1. Plastic strain amplitude of each shape

Optimal Low height  High height
shape shape shape

£ 0.002209 0.002244 0.002286

Table 2. Fatigue constants of Sn-37Pb solder

@ C
Sn-37Pb 0.49 0.24

Table 3. N, of each shapp

Optimal Low height High height

shape shape shape
N, 14230 13835 13304
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