THM-TFET: A Physics-Based Verilog-A Compact Model of Tunnel-FETs for DC/AC
Exploration of New Circuit Concepts

We present theVerilog-A compact model THM-TFET of a tunneling field-effect transistor
(Tunnel-FET) that enables DC, AC and transient simulations in standard circuit simulators.
The model was developed by deriving physics-based model equations for band-to-band and
trap-assisted tunneling in double-gate device structures. Physically meaningful model
parameters provide an accurate fitting of the model to numerical data from TCAD
simulations andmeasurements. Furthermore, the flexibility of the model allows it to be used
when exploringadvanced device geometries such as nanowires or line-tunneling concepts.
Themodel’s Verilog-A code is available on nanohub.org along with a tool for plotting of the
IV and CV characteristics to support research of new design concepts using Tunnel-FET
devices.
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