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A
a) Modeling of Nanoscale DG and Circular Gate MOSFETs Using Conformal Mapping Techniques
A new technique for 2D compact modeling of short‐channel, nanoscale double gate (DG) MOSFETs is presented. In low‐doped devic‐
es working in the subthreshold regime, the poten al distribu on is dominated by the inter‐electrode capaci ve coupling between
the body contacts. This 2D poten al is determined by a precise solu on of the Laplace equa on for the device body using the tech‐
nique of conformal mapping. Near threshold, where the spa al inversion charge becomes important, a self‐consistent solu on is
applied for the important region around the barrier maximum. In suﬃciently strong inversion, the electronic charge will dominate
the poten al profile in central parts of the channel. For this case, an analy cal solu on of the 1D Poisson's equa on is used. The
results are compared with numerical simula ons.
b) Unified Isomorphic Modeling of Mul gate MOSFETs
A compact analy cal model is presented for the 3D electrosta cs of square gate, rectangular gate, and trigate MOSFETs, and
FinFETs. The model is based on solu ons of the 3D Laplace equa on in subthreshold and Poisson’s equa on in strong inversion.
Suitable 2D isomorphic func ons are u lized to describe the poten al distribu ons in the cross sec ons perpendicular to the source‐
drain axis. High precision is made possible by u lizing auxiliary boundary condi ons obtained from a conformal mapping analysis.
Based on the electrosta cs, the drain current and the intrinsic capacitances can be calculated in the full range of bias voltages. The
model compares well with numerical calcula ons obtained from the ATLAS device simulator.
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