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An Analyticﬂ T!;reshold Voltage Model for Short Channel MOS
FET With Boron and Arsenic implantation
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Abstract

' The segmental approximation of quadratic function and exponential function are used for
describing the distribution of boron and arsenic ion implantation in short channel MOS FET.
By using Green’s function method, the two-dimensional Poisson’s Equation is solved. The an-
alytical model of surface potential and threshold voltage of short channel MOS FET with
nonuniform doping profile are derived. The influence of implantation energy, dose and annea-
ling temperature, annealing time on threshold voltage are included in this annalytical model.
The influence of drain voltage Vp and thickness of oxidation layer are also included in. The
results of the analytical model is in good agreement with the results by using MINIMOS nume-
rical simulation. It is simple and effective and it can be used for improving the model in such
circuit analysis programs as in SPICE.

KEY WORDS. Poisson’s equation, lon implantation, Analytical solution, Surface
potential, Boundary conditions





