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An Analytical Model for Inversion
Layer Electron Mobility in MOSFET
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Abstract

We present a new physically based analytical equation for electron effective mobility in MOS
inversion layers. The new semi-empirical model is accounting expicitly for surface roughness
scattering and screened Coulomb scattering in addition” to phonon scattering. This model shows
excellent agreement with experimentally measured effective mobility data from three different
published sources for a wide range of effective transverse ficld, channel doping and temperature.
By accounting for screened Coulomb scattering due to doping impurities in the channel, our
model describes very well the roll-off of effective mobility in the low field (threshold) region
for a wide range of channel doping level (N, =3.0x10" - 2.8x10"® cm™).
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Fig. 1. Comparison of calculated M(Schwarz”
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for several channel doping levels.
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Fig. 2. Comparison of average inversion layer
widths at room temperature calculated

using different equations.
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