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Thermal Modeling of IC Packages by Using ANSYS Simulation
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Abstract

For'the design of IC package, one of the primary concerns is the critical temperature limit, where
the chip surface temperature of the designed package has to be below the critical temperature limit.
The ‘eurrent testing method required long testing time, high cost and complex procedures. Therefore,
this research is interested in applying the finite element method by using ANSYS simulation software to
quickly evaluate the chip surface temperature and to investigate the effects of different parameters on
heat transfer out of the package. The IC package used in this study is the TQFP-EP package, which is
widely used in the automotive industry. From the results, it was found that the ANSYS simulation could
predict the chip temperature accurately within £ 1% error. It was also found that the heat transfer

efficiency could be improved by many approaches. The first approach is by increasing the dimension of

IC package components including the package size, chip size, chip thickness, exposed pad size, and the
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number of package legs of the lead frame. The second approach is by increasing the thermal
conductivities of the die bonding material and the mold compound. The third approach is by increasing
the convection heat transfer coefficients around the surface of the IC package surface and the PCB. The
last is by increasing the size of PCB and by choosing the type of PCB with thermal vias.
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