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Abstract

We investigated on-off voltage AV,,_, . of sub-10 nm JLCSG (Junctionless Cylindrical Surrounding Gate) MOSFET.
The gate voltage was defined as ON voltage for the subthreshold current of 1074 and OFF voltage for the subthreshold
current of 1072 4, and the difference between ON and OFF voltage was obtained. Since the tunneling current was not
negligible at 10 nm or less, we observe the change of AV,, _, . depending on the presence or absence of the tunneling
current. For this purpose, the potential distribution in the channel was calculated using the Poisson equation and the
tunneling current was calculated using the WKB approximation. As a result, it was found that AV,, _, .. was increased
due to the tunneling current in JLCSG MOSFETS below 10 nm. Especially, it increased rapidly with channel lengths less
than 8 nm and increased with increasing channel radius and oxide thickness.
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Fig. 1. Schematic cross sectional diagram of Junctionless
Cylindrical Surrounding Gate (JLCSG) MOSFET.
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