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Introduction
The trend in electronic design is more functionality
and higher performance per square millimeter. Flip
chip interconnection technology provides a solution
to this increasing demand for miniaturization.

Flip chip interconnection
A silicon chip (IC) is directly interconnected to the
printed circuit board (PCB) (figure 1) by Ni or Sn/Pb
bumps. The gap space is filled with an epoxy material
to enhance interconnection life time.

fig. 1 Flip chip interconnection (cross sectional view)

Objectives
The following factors are known to have considerable
impact on the interconnection reliability:

✷ Residual stresses induced during assembly
✷ Exposure to humidity and thermomechanical

loading during operation

The aim is to develop a model that predicts the in-
tegrity of the adhesive joint under these conditions.

Model
A simple 2D plane strain model was implemented in
FE code to assess the stresses and strains induced
during thermo compression bonding. The tempera-
ture profile applied at the chip top surface is shown in
figure 2. The effect of curing with and without volume
shrinkage on the induced residual stresses is evalu-
ated. The adhesive exhibits 1% volume shrinkage at
full curing.
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fig. 2 Temperature profile for curing

Results
The typical stress evolution in the adhesive and the
bump during curing with and without volume shrink-
age is shown in figure 3.
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fig. 3 Stress evolution during curing

Conclusions
✷ The shrinkage of the adhesive at curing domi-

nantly contributes to stress buildup
✷ The simple model predicts unrealistic high

stresses

Future Work
✷ Refinement of the model to properly describe

the effects of curing and moisture ingress
✷ Experiments on simplified test geometries for

parameter identification
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