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Coulomb Interaction in Atomic-Layer FET Devices and Realistic Prediction of
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We have developed an accurate Monte Carlo simulator applicable to monolayer

(MoS2) FET devices. In order to take account the high-energy electrons properly, the simulator
includes the Q-vallexs, which have very strong anisotropic effective masses, as well as the
K-valleys. Also, we have investigated the heat transfer between hot electrons under high electric
fields and the lattice. We have found that the temperature obtained from the Monte Carlo simulations

is consistent with the temperature found experimentally. Furthermore, we have studied the
length-scale involved under the theoretical framework of various device simulations to construct a
physical model of localized impurity in nanoscale device structures. It was fond that the
length-scales are inconsistent between the Poisson equation and transport equation, and a new
impurity model to overcome such problems is proposed.
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» Drift-Diffusion equation (DD)

on(r,) 1
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coupled with J, (r.r)=—en(rt)p, 2 ;r’t))—eDn(—WJ
T T
> self-consistent Hartree potential
> impurity density dependent mobility

the collective (drift) motion

The potential under long wavelength limit resistive > random agitation

from the Poisson equation.
» The Coulomb potential is split even in DD scheme into the long-range and short-
range parts: The screened Coulomb potential is taken into account through the

conventional mobility model, while the log-range part is the one under the long

h limit (zero-Fourier ) obtained from the Poisson eq.

» The non-zero Fourier components except the singular (scattering) part?
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