
Be‖・NOrtnern resec■ rc11

5-6 Electron MobiJ-ity in an Mos

Inversion Layertt

Y.C. Cheng

Be■1-Northern Research
Ottawa, Ontari9, Canada

SYNOPSIS

Since free carriers in an MOS t.ransistor are confined to fLow in a very

narroli/ channel of the order of 1008 or less, it is conceivable that the surface

will play an import,ant role ln det,e:mining the transport properties of these

carriers. The scattering of these carriers by surface roughness and phonons (both

surface and bu1-k) is studied theoretical-J-y.

It is proposed that at very low temperaturee, when el-ectrons or holes are

drawn closer to the interface, surface roughnese provldes the dominant scatteri-ng

mechanism, causing the carrier mobility to drop at high gate voltages. A simpJ-e

wayl to describe the surface irreguJ.arity ls to tranel-ate the potential by various

amounts of deviation, 6(xry), aLong the surface, and the perturbed Haniltonian is
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H_纂▽2+v[z+δ (X,y)]

A gaussian distribution is asstlned for the deviation function, δ, ■.e.,

鉾∫∫δは十わ6い メー辞eゃぽめ
where S is the surface area and L is the correlat,ion Length of the surface roughness.
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