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Output Characteristics of Carbon-nanotube Field-effect Transistor
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Abstract: Carbon-nanotube field-effect transistors (CNFETs) have drawn wide attention as one of the
potential substitutes for metal-oxide-semiconductor field-effect transistors (MOSFETSs) in the sub-10-nm
era. Output characteristics of coaxially gated CNFETs were simulated using FETToy simulator to reveal
the dependence of drain current on the nanotube diameter and gate oxide thickness. Nanotube diameter
and gate oxide thickness employed in the simulation were 1.5, 3, and 6 nm. Simulation results show that
drain current becomes large as the diameter of nanotube increases or insulator thickness decreases, and
nanotube diameter affects the drain current more than the insulator thickness. An equation relating drain
saturation current with nanotube diameter and insulator thickness is also proposed.
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Fig. 1. Cross section of a coaxially gated CNFET.
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Fig. 3. Drain current as a function of gate voltage at
Vgs = 0.05 V.
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Fig. 4. Output characteristics simulated for a CNFET
with a 1.5-nm-diameter nanotube and a 1.5-nm-thick
gate insulator.
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Fig. 5. Output characteristics simulated for CNFETs
with (a) a 3-nm-diameter nanotube and a 1.5-nm-thick
gate insulator and (b) a 6-nm-diameter nanotube and a
1.5-nm-thick gate insulator.
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Fig. 6. Output characteristics simulated for CNFETs
with (a) a 1.5-nm-diameter nanotube and a 3-nm-thick
gate insulator and (b) a 1.5-nm-diameter nanotube and a
6-nm-thick gate insulator.
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Fig. 7. Drain saturation currents as functions of
nanotube diameter and oxide thickness. Applied Vs is

05 V.
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