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Effects of the Coulomb Interaction and Realistic Device Analyses in 3D Nanoscale
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The 3-dimensional devices and Junctionless FETs (J-FETs), which are receiving
great attention for near future devices, are studied numerically with emphasis on the Coulomb interaction
among electrons via Monte Carlo simulations for realistic ﬁrediction of device properties. Since high
electron density in the channel is inevitable in J-FETs, the Coulomb interaction greatly affects the
device performance, namely, the drain current is degraded by about 30 %. Also, we have found that the
dynamical screening effects in the channel region (dynamical plasmon excitations) become of crucial
importance in determining device properties in nanoscale 3-D devices.
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