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Development of tunnel field-effect transistor with steep switching based on
dimensional control of density-of-state
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For future integrated circuits with low power consumption, development of a
high-performance tunnel field-effect transistor (TFET), which is one of the most promising devices
with steep on/off switching, has been carried out. A new device structure was proposed to utilize
two-dimensional density-of-state (2D-D0S), and TCAD-based performance investigation, process
development, and experimental demonstration have been performed.

The newly proposed TFET consists of a Si Fin channel with regions of high impurity concentrations,
which is formed by the tilted ion implantation technique. TCAD device simulation revealed that the
TFET has the potential to realize the on/off switching of more than 5 orders under the operation
voltage of 0.3 V after the optimization. For experimental, high-performance electron beam
lithography was developed by utilizing a new negative-tone resist. Finally, enhancement of on-state
current was demonstrated by a TFET device with a channel width of less than 10 nm.
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