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Abstract A simple substrate-bias dependent threshold voltage model of deep-submicorn
MOSFET with nonuniform doping substrate is presented. In this model, a new simplified
substrate doping profile according to the channel implantation is assumed. We apply a hy-
perbola function to avoid the discontinuous problem at the boundary between different
doping regions. By adjusting the parameters &, the real gradual doping profile in the de-
vices can be obtained. A substrate-bias dependent formula of short channel effect is also
introduced which describes the reducing substrate-bias effect in deep-submicron devices. A

good fitting has been achieved between the model and numerical simulation.
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