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Numerical Simulation of Multi- Chip Ball Grid Array
Package Under Thermal Loading

MAO Jia, JIANG Zheryu, CHEN Guang nan, ZHANG Werhua
(College of Acrospace and Material Engineering, National Univ. of Defense Techmlogy, Changsha 410073, China)

Abstract: Three dimensional parametric finite element analysis models were created for typical high density BGA (Ball Grid Array)
package to analyze the stucture deformation and stress when loading seady temperature upon packages wih different sizes. A simplified
model for series analysis including equivalent beam and criical solder ball was established to analyze the effect of design parameters upon
the mechanical properties of the package. The numerical results reflected the stress distribution and varying traits of the package, main
parameters affecting the deformation and stress were identified. The method developed is convenient and effective. Also it can be applied
for analysis of different types of BGA, or can be used for different analysis purpose, and is of certain reference value for the design and
optimization of such kind of packages.
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Fig. 1  Structure section view of the MCM package
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Tab.1 Performance parameters and thickness of the BGA constituting materials
MW (mK)  a(10°°C")  E(MPa) u 1, (mm)
1 PCB 17 16 17. 2e3 0.28 1.2
2 25 21.6 62e3 0.4 - -
3 18 69 21e3 0.39 0.5
4 0. 188 78 le3 0.3 0. 05
5 18 27 7e3 03 0. 075
6 119 262 155¢3 0.28 0. 65
7 02 20 35 03 0. 225
8 L 06 18. 58 120e3 0.3 05
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Fig.2  Finite element model of the BGA package
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