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Abstract: In this paper, three-dimensional finite element analysis using the commercial ANSY S software is performed
to study solder bump fatigue life for a thermally enhanced FC-PBGA (Flip-Chip Plastic Ball Grid Array) assembly
subjected to temperature cycling. The thermally enhanced FC-PBGA assembly is a basic FC-PBGA package that is
overmolded with molding compound, after which an aluminum heat spreader is adhered to the top of the molding
compound and subsequently mounted on a PCB (Printed Circuit Board). In the simulation, all the solder bumps and the
solder balls are modeled with nonlinear viscoplastic time and temperature dependent material properties based on
Anand's constitutive equation. Solder bump fatigue life is estimated by the widely accepted modified Coffin-Manson
equation. The thermo-mechanical behavior of the solder bumps is presented. Solder bump fatigue life is analyzed by
considering various design parameters of the polymer-based materials and the thermal enhancement components.
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Figure 1. Type 1 assembly (A typical flip-chip plastic ball grid array assembly)
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Figure 3. Type 3 assembly
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Figure 4. Location of solder balls
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Table 1. Dimensions of the assembly components.
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turation deformation resistance value).

a: il NAR AR AU L (Strain rate sensitivity of
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Figure5. Thetemperature cycle used in the smulation
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FC-PBGA assembly
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Figure 8. von Mises stress distribution of solder bump (Type 3 assembly)
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Figure 9. von Mises strain distribution of solder bump (Type 3 assembly)
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Figure 12. Relation between fatigue life and the coefficient of ther mal expansion
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Figure 13. Relation between fatigue life and Young's modulus
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