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Abstract

There are continuous efforts in the electronics industry to a reduced electronic package size.
Reducing the size of electronic packages can be achieved by a variety of means, and for ball
grid array(BGA) packages an effective method is to decrease the pitch between the individual
balls. Chip scale package(CSP) and BGA are now one of the major package types. However, a
reduced package size has the negative effect of reducing board-level reliability. The reliability
concern is for the different thermal expansion rates of the two-substrate materials and how
that coefficient CTE mismatch creates added stress to the BGA solder joint when thermal
cycled. The point of thermal fatigue in a solder joint is an important factor of BGA packages
and knowing at how many thermal cycles can be ran before failure in the solder BGA joint is
a must for designing a reliable BGA package. Reliability of the package was one of main
issues and underfill was required to improve board-level reliability. By filling between die and
substrate, the underfill could enhance the reliability of the device. The effect of underfill on
various thermomechanical reliability issues in #BGA packages is studied in this paper.

1. Introduction
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Fig.1 Cross sectional view of underfilled board assembly

2. Experimental
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Fig.2 Cross sectional view of 48 u BGA package Fig.3 Package outline
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Fig.4 Temperature profile of thermal cycle test

3. Results and Discussion
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(c) After 1700 thermal cycles (d) After 1900 thermal cycles
Fig5 Cross-sections of Sn-37Pb solder joint subjected to thermal cycling between ~65 C and 150C
((a)(b) without underfill, (c)(d) with underfill)
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