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Carbon Nanotube Field-Effect Transistors for High-Performance
Digital Circuits—DC Analysis and Modeling Toward

Optimum Transistor Structure
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V. CONCLUSION

In this paper, we have analyzed the promise that CNT-
based electronics hold for digital circuit design. We investigated
different CNFETSs for an optimal switch. SB CNFETs, MOS
CNFETs, and state-of-the-art St MOSFET's were systematically
compared from a circuit/system design perspective. Transistor
Ion versus Iopp data show that SB CNFETs outperform Si
MOSFETs at low supply voltages, while at higher supply
voltages, the situation is reversed. A simulation environment in-
corporating an atomistic device description and a lookup-table-
based circuit solver has been used. DC analysis determined how
noise margin and voltage swing vary as a function of tube diam-
eter and power-supply voltage. Our data suggest that we should
operate at lower than 1-V supply voltages with tube diameter
of around 1 nm. Our analysis of high-performing single-tube
SB CNFET transistor structures revealed that 1 to 1.5 nm is
the optimum CNT diameter for high-speed digital applications.
Despite several serious technological barriers, CNTs with their
high-current capability show a potential for performance im-
provement. However, further research is required on material
quality of the CNTs, on improving the yield of semiconducting
tubes, and on the growth of the nanotubes in a predetermined
direction with good control of diameter thickness (for control
of variation).
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