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ABSTRACT

An analysis procedure will be developed in this thesis to study the effect of
thickness of the intermetallic compound on the fatigue life of solder balls for flip-chip
plastic ball grid array packages under the thermal cycling test condition. In the
analysis, the thickness of the intermetallic compound will be increased by the number
of thermal cycles. The growth rate equation will be applied first to find the thickness
of the intermetallic compound at the specific cycle and the finite element method will
be used to simulate deformed behavior of the studied package in the thermal cycling
test. The property of the solder joint is assumed to be elastic-plastic-creep and the
underfill is viscoelastic. The stress/strain results of the finite element analysis will be
employed in the fatigue life prediction model to obtain the thermal fatigue life of the
solder ball that the intermetallic compound thickness is fixed. The damage of the
specific cycle is the reciprocal of the calculated fatigue cycle number by using the
concept of cumulative fatigue damage. The fatigue failure of the solder is defined as
the cumulative damage of all cycles equal to one and the corresponding number of
cycles is the actual fatigue life of the solder ball. The effect of intermetallic compound
on reliability of 63Sn-37Pb and 96.5Sn-3.5Ag solder joints will be investigated in the
thesis. The results show that the solder joint fatigue life decrease with the increase of
intermetallic compound layer thickness. The influence of the intermetallic compound
on the 96.5Sn-3.5Ag solder joints is smaller than the 63Sn-37Pb solder joints.



Keywords: cumulative fatigue damage; intermetallic compound; thermal cycling
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# 2. Hyperbolic Sine Law Model % #c [6]
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