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Warpage of Three Dimensional Multi- Chip
Module Based on Embedded Substrate

XU Gao wei, LUO Le, GENG Fei, HUANG Qiwr ping, ZHOU Jian
( Shangha Institute o Microsystem and Iyformation Technology , Chinese Academy ¢ Sciences, Shanghai 200050, China )

Abstract:  The warpage issue of three dimensional mulir chip module (3D MCM) was discussed by using finite element
(FE) simulation with viscoplagic solder model and large deformation theory. The comparison results show that the existence of the
cavity in the embedded subsrate results in the doble bow warpage mode of substrate, the viscoplasticity of solder balls results in the
residual warpage of 3D-M CM duwring the temperature cycling. The cavity in the center of substrate can decrease the waipage of 3D-
MCM.The application of underfill could srengthen the interconnection between device and subsrate, and decrease the residual
warpage of 3D-M CM after temperature cycling. However, the large CTE ( coefficient of themnal expansion) of underfill might incur
other new failure models. Finally experimental results by Moié fringes pattern validated the predication of warpage by the simulation
w ith viscoplasic solder model.
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