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Abstract

In order to apply carbon nanotube field effect transistor (CNTFET) to circuit simulation, maintaining an acceptable accuracy
while minimizing computation time is a major problem. To establish a simple and high accuracy CNTFET model in HSPICE, based on
the semi-classical model of CNTFET, the relationship between self-consistent electric potential and carrier density is analyzed, linear
approximation is used for curve fitting, and explicit expression of self-consistent electric potential is deduced, so that the iterative
solution of an integral equation is avoided. Then the CNTFET model in HSPICE is built. Simulation demonstrates that the proposed
model can maintain high accuracy, and the logic functions can be realized in corresponding logic gates built with the proposed model,
while the computation time is significantly reduced.

Keywords: carbon nanotube field effect transistors, semi-classical model, linear approximation fitting, HSPICE
simulation

PACS: 05.60.Gg, 31.15.Gy, 72.10.Bg DOI: 10.7498/aps.62.130506

* Project supported by the Key Program of Shaanxi Provincial Nature Science for Basic Research, China (Grant No. 2011JZ015), and the Research Fund
of Shaanxi Key Laboratory of Electronic Information System Integration of China (Grant No. 201115Y15).

1 Corresponding author. E-mail: prayerhui @gmail. com

130506-6



