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Establishment of Estimate Methods on Impact Strength of Lead-Free Solder Joints in BGA Packages
(1) Dependence of Failure Modes of Solder Joints under Impact Load on Strain of PWB
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Abstract

The impact strength of lead-free solder joints in a Ball Grid Array (BGA) package was evaluated
using the impact-bending test, and the effect of the strain and the strain pulse duration in the
Printed Wiring Board (PWB) on the impact strength was studied. The impact strength of the solder
joint strongly depends on the maximum strain and the strain pulse duration in the PWB. The failure
mode of lead-free solder joints differed with the fracture lifetime. When the fracture lifetime was
short, the crack propagated completely within the intermetallic compound region. On the other
hand, when the fracture lifetime was long, the crack initiated in the bulk solder region and propa-
gated into the intermetallic compound region. These failure modes depend on the maximum strain
and the strain pulse duration in the PWB.
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