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The significant progress of Si ULSI development has been primarily achieved by the miniaturization of each device element.
The guiding principle is the scaling law, which enables shrinkage of device size and improvement of device performance.

In order to clarify the miniaturization limit of MOSFET size and the performance improvement scenario, we have successfully
fabricated both a 40 nm gate length MOSFET and a 100 nm CMOS and confirmed further performance improvement, indicating
the continued success of the Si ULSI into the 21st century. We have also begun research on devices with new operating
principles, especially single-electron tunneling devices, and are about to reach the nm region in device size.
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Dependence of propagation delay time on V,, in 0.1 zm gate length
CMOS inverter
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Single electron charging energy as function of capacitance
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la-V characteristics at 4.2K in silicon edge quantum wire MOSFET
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