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3D LSI Integration Technology
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Abstract

The conventional enhancement of LSIs based on Moore's Law is approaching its limits in
terms of high-speed inter-chip buses and low power consumption as well as physical limits
of device operation. Three-dimensional integration (3DI) has been actively researched
recently as an innovative device manufacturing technique. The technology allows for
functions and performances different from those offered by the existing devices. It achieves
this by stacking LSI chips and connecting between the top and bottom devices with
through-silicon vias (TSVs). This paper presents the wafer-level 3D stacking technology
that Fujitsu Laboratories is developing by participating in the Wafer-on-Wafer (WOW)
Alliance centered on the University of Tokyo. This paper focuses on device thinning and
bump-less TSV process technologies. Fujitsu has helped develop various technologies.
They include ultra-thin wafer transfer technology, in which device wafers such as 45 nm
CMOS logic LSIs and FeRAMs are thinned to 10 pm or less for stacking. Another example
is bump-less TSV technology that uses a low-temperature process of up to 200°C and dual
damascene method. High yield and reliability have been demonstrated and the feasibility
of high-bandwidth and low-power-consumption 3D LSIs verified.
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Fig.1-Comparison of bus power and bus band width.
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