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The effect of dynamic-local deformation on transistor characteristics by operation
heating in 3D-IC
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(Three dimensional integrated circuit: 3D IC)

Si

A three-dimensional (3-D) IC has many lots of through-Si vias (TSVs) and metal
microbumps to achieve electrical connections between stacked thinned LSI chips, and also has organic
adhesives to obtain completely bonded thinned IC chips. However, these elements, especially microbumps
and organic adhesives, induce static and dynamic local bending of the thinned IC chips. In this study,
for the first time, we investigated impacts of the static and dynamic local bending on MOSFET
characteristics using a novel test structure.

We demonstrated that the static local bending changed the carrier mobility accordingly with the position
between the Si microbump and MOSFET using a novel test structure. We also demonstrated that the dynamic
local bending changed the MOSFET performance. These results show that it is necessary to carefully design
the layout of microbumps and MOSFETs in order to realize higher performance 3-D IC with suppressing
circuit performance fluctuation due to local bending stress.
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