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Structural Optimization of Multi-Chip Module Composed of Wafer Process Packages
to Improve Reliability
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Abstract

To improve the relisbility of a multi-chip module (MCM) composed of two wafer process packages
(WFPFs) on a FR-4 base substrate, the structure of the MCM was optimized by finite element analysis
(FEA) The important reliability issue is chip cracking or solderjoint failure between the MCM and
a motherboard caused by thermal stress. The FEA results showed that the thermal stresses in both
the chips and the solder bumps are a function of the ratio of chip thickness {fc) and substrate thick-
ness (i), Le., ic/is, and ¢s. And then, it was concluded that the chip cracking can be prevented, and
also the life of solder joints can be increased when io/ts is decreased. Furthermors, it was confirmed
that a MCM with low ratio of #c./ts is highly reliable under thermal-cycling test.
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