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Development of a prototype evaluation system, digital factory, for materials and
structure of  future electronic devices in nanometer scale.

Takuya Maruizumi, Hitachi Ltd, Advanced Research Laboratory

Abstract:

We have developed a prototype evaluation system, digital factory, for materials and structures of future
electronic devices in nanometer scale. The system is composed of several simulation tools in different scale
hierarchy; first-principles analysis of the materials, mesoscopic analysis of elasto-plastic deformation in the
devices, particle-based carrier transport analysis of the electronic devices, and composite of these analyses.
The results of each simulation can be compiled into a database in XML format through network with a usual
web browser. Using this system, electronic and structural properties of insulating materials for ULSI usage
and dislocation behavior in silicon substrate were extensively examined. Moreover characteristics of device
performance including reliability in sub 65nm node MOS(Metal Oxide Semiconductor) were predicted in
advance of actual device fabrication.
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