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Establishment of Fatigue Crack Network Fracture Life Prediction Method for Power
Semiconductor Device Die-Attach Joint
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High-speed thermal cycling tests were conducted on die attach joints to

elucidate the mechanism of fatigue crack network failure in die attach joints. It was clarified that
the fatigue crack network is formed by continuous crack initiation due to equibiaxial stress and
the propagation and connection of these cracks. The extended volume theory was used to describe the
fracture and predict the damage development due to the fatigue crack network formation. Furthermore,
a damage development type FEM analysis corresponding to fatigue crack networks was proposed. This
method reproduced the damage development specific to fatigue crack network failure. This method can
also be applied to crack propagation damage from the periphery of the die attach, and a guideline
for establishing a fatigue life prediction method for die attach joints was obtained.
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