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Completely Analytical Two Dimensional Model of Submicronl
MOS Field Effect” Transistor

Tang Ting’ao
(Fudan Unweuu)r Sﬁaughal P. R. China)

C. A. Paz de Araulo
(Universivy of Colorade, Colorado Springs, U. 8. A.)

Abstract

The basic problem of the 2-D nonlinear Poisson equation is solved analytically. By using a
differential operator, the Poisson equation is separated into the free carrier part and the doping
distribution part. The free carrier part is exactly the famous Liouville equation which has an ana-
Iytical solution. The doping distribution part is solved by a similarity transform method. The
complete 2-D potential distribution with the influence of free carriers is then applied to the sub-
micron MOSFET. The threshold voltage model obtained from the present analytical solution of
the 2-D Poisson equation fits the short channel effect very well The advantages of this analyti-
cal model are its completeness and snmphcuy. It can be conveniently used in some device si-
mulations. It can also be extended to 3-D gitqation.
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