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Analysis of Hot Electrons in nMOSFET by Monte Carlo Simulation
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ABSTRACT

Ve reported that hot electron phenomena in
submicron nMOSFET by Monte Carlo method. In order
to predict the influence of the hot electron
effects on the device reliability, either simple
analytical model or a complete two dimensional |
numerical simulation has been adopted. Results of
nurerical simulation, based on the static mobility
model, may be inaccurate when gate length of
Most of
device simulation packages utilize the static
mobility model.

MOSFET is scaled down to less than lum.

Monte Carlo method based on sto-
chastic analysis of carrier movement may be a
powerful tool to characterize hot electrons.

In this work, energy and velocity distribution
of carriers were obtained to predict the relative
degree of short channel effects for different

device parameters. Our analysis shows a few

interesting results when Vas is 5 volt, average
electron energy does not increase with gate bias
as evidenced by substrate current,
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Fig.l1 Flow-Chart of simulation
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Fig.2-1 Lateral velocity distribution
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Fig.2-2 Transverse velocity distribution
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Fig.2-3 Electron energy distribution
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(Vp = Vg = 5V, T, = 250R)

L = 1.2um®] 322 of-jz] ¥j3



