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A perturbation approach is taken to calculate the scattering by the extra potential
due to surface roughness, and wave function required in the computation is taken
from the work of Stern and Howard?. Predicted properties due to the scattering by
surface irregularities are compared with experimental results at low temperatures.
All qualitative features, such as peak structure, mobility drop, orientational
dependence, gate dependence, etc., are satisfactorily erlained in terms of the
combined effect of scattering due to surface asperities and coulomb centers.
Contrary to some existing speculations® that mobility should drop as Vg-z and Vg-'s
by some workers, our theory predicts that the mobility variation is a strong
function of the applied voltage. An important consequence of this result on the
interpretation of the negative field effect mobilities will also be discussed.

At higher temperatures, the contribution to scattering by lattice vibration
is expected to be important. A calculation, within the framework of the deformation
potential is performed to estimate the contributions from both surface and bulk
phonons. Different gate and temperature dependences are obtained for these two
types of scatterers, and their relative contributions will also be discussed. A
unified picture for mobility is finally presented which takes into account the
combined effect due to coulomb scattering, phonon scattering and scattering by
surface irregularities. Comparisons with experimental results for both p and n
types with different orientations, show that all qualitative features of behaviour of
channel mobility over a wide range of applied voltages and temperatures are
satisfactorily explained by our theoretical model.

The implication of our results on improved process treatments for higher

mobility MOS transistors will also be discussed.
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