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An Approach of Combining Failure Physics and
Lifetime Analysis for Product Reliability Improvement:
An Application to BGA(Ball Grid Array) Package

K.T.Lee' - C.H.Shin' - H.S. Hahn' + J. W. Evans’ - §. W. Kim’ + H. J, Le¢’

Failure physics and statistical lifetime analysis constitute the two extreme ends of the reliability
engineeting spectrum, and studies that relate fadure mechanisms to failure distributions have been
near non-existent. This paper is an attempt to stimulate interest to fill the gap between the two
extremes and proposes an approach of combining them through 1} developing a failure mechanism
model, if} generating failure times by Monte Catlo simulacion with the model, iif) deriving the failure
time distribution and evaluating the product reliability, and iv) improving the product reliability by
the sensitivity analysis. An application of the proposed approach to the BGA(Ball Grid Array) surface

mount package is alsc provided.
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Fracture Fatigue
Buckling Creep

Yielding Metal Migration
Interfacial Fracture Corrosion
Electrical Overstress Wear
Electrostatic Discharge Aging

Dielectric Breakdown
Thermal Breakdown
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