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Silicon Nanowire Transistor with Nanowire Diameter of 10 nm for Ultralow-Power LSIs
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Nanowire transistors have been attracting considerable attention in recent years as a solution for the realization of ultralow-power large-scale
integrations (LSIs).  Off-leakage current can be suppressed in a nanowire transistor due to its strong gate controllability. ~ However, low circuit
speed because of degradation of the on-current, due to the fineness of the wire through which the current flows, is a crucial issue.

Toshiba has developed a silicon nanowire transistor with a nanowire diameter of 10 nm, which achieves high on-current both by reducing parasitic
resistance through optimization of the cross-sectional areas between the source and the drain, and by enhancing channel mobility through a stress
memorization technique (SMT) process.  Experiments on a prototype have verified the balance between suppression of off-leakage current and high
performance. We have also demonstrated threshold voltage control in a tri-gate nanowire transistor with a thin buried oxide, and have confirmed
that management of the dynamic power and performance can be attained by using the substrate bias for threshold voltage control.
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Outline of SMT process
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Drain current vs. gate voltage characteristics of 14 nm-gate-length nano-
wire transistor
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On-current vs. off-current characteristics of nanowire transistors with and
without SMT process
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Drain current vs. gate voltage characteristics of nanowire transistors on
thin buried oxide with various substrate voltages
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Threshold voltage vs. substrate voltage characteristics of nanowire tran-
sistor on thin buried oxide
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