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Reliability Design Method for Solder Joints Based on Coupled Thermal-Stress Analysis of Electronics
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Abstract
In order to evaluate the reliability of solder joints for thermal fatigue failure under field condi-
tions, it is necessary to predict the thermal distribution, deformation, and stress distribution of the
electronics packaging structure. In the packaging structure, which is composed of electronics pack-
aging, solder joints, heat spreader, and cooling structure, an increase in contact thermal resistance
may occur at the interface between plate fin and heat spreader, based on the thermal deformation of
the electronics package. Contact thermal resistance problems involve the interaction of thermal dis-
tribution and deformation of the packaging structure. Therefore, an accurate analysis requires cou-
pled thermal-stress analysis. In this work, a reliability design method based on coupled thermal-
stress analysis and statistical and probabilistic methods was investigated. It was found that the pro-
posed method can assess packaging design solutions with respect to the failure probabilities from
their application for the FC-BGA packaging structure design.
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