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Abstract- A simple but accurate analytical model for the lateral channel electric field in
gate-offset structured Lightly Doped Drain MOSFET has been developed. Our model as-
sumes Gaussian doping profile, rather than simple uniform doping, for the lightly doped
region and our model can be applied to LDD structures where the junction depth of LDD
is not identical to the heavily doped drain. The validity of our model has been proved by
comparing our analytical results with two dimensional device simulations. Due to its sim-
plicity, our model gives a better understanding of the mechanisms involved in reducing the
electric field in the LDD MOSFET. The model shows clearly the dependencies of the lateral
channe] electric field on the drain and gate bias conditions and process, design parameters.
Advantages of our analytical model over costly 2-D device simulations is to identify the
effects of various parameters, such as oxide thickness, junction depth, gate/drain bias, the
length and doping concentration of the lightly doped region, on the peak electric field that
causes hot-electron phenomena, individually. Our model can also find the optimum doping
concentration of LDD which minimizes the peak electric field and hot-electron effects.
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as a fuction of the peak doping concentra-
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Fig. 10 Peak channel electric field as a function
of the peak doping concentration of LDD.

Gaussian profile is assumed with three
different LDD lengths.
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of the drain voltage.
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Fig. 15 Peak channel lateral electric field as a
function of the gate oxide thickness.
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