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Wire-liftoff caused by repeated thermal stress during the operation of a
power module is the separation between a bonding wire and a semiconductor chip. In the present
study, we proposed a failure model predicting the wire-liftoff lifetime. The followings are results
of the present study. (1) We proposed a failure model based on the nonlinear fracture mechanics
parameter T* range for predicting wire-liftoff lifetime. (2) We need thermal fatigue data in the
failure model. It takes a long time to acquire such data. So we proposed a 4-point bending fatigue
test to replace a thermal fatigue test. (3) We presented temperature-dependent inelastic
constitutive equations for Al-wire for calculating damage parameters.
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[°C] [MPa]  [MPa] [-] [MPa=secm] [-] [-]
20 18.97 84.06  0.3820 1.874 x 10-¢ 0.3739  2.061
120 20.32 5820 0.3836 1.305 x 10-5 0.3008  2.115
220 9.904 38.12  0.2914 1.531 x 10-5 0.4345 2.138
250 9.794 3573 03313 2.464 x 10-5 0.5179  2.096
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