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Abstract

In this work, an analytical models for the threshold voltage and flat band voltage have been suggested and proved
using 3-dimensional device simulator. The method for device design guideline and its example in nanowire junctionless
transistor and example of device design of was also presented. One can find that the suggested model for threshold
voltage and flat band voltage agrees with 3-dimension simulation results. The threshold voltage and flat band voltage are
decreased with the increase of nanowire radius, gate oxide thickness, and channel impurity doping concentration. When the
work function of gate material and the ratio of ON and OFF current is given, the device design guide line for nanowire
junctionless transistor has been proposed. It is known that the device with high impurity channel concentration can be
fabricated with th decreased of nanowire radius and gate oxide thickness.
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Fig. 2. The definition of threshold voltage and flat band

voltage from simulation resullts.
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