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Abstract: By performing first-principles calculations and non-equilibrium Green’s function, the energy band structure,
transmission spectrum and current-voltage characteristics of armchair carbon-nanotube (Arm-CNT) composed by dif-
ferent layers graphite sheet are investigated. The calculation results show differential conductance of single-walled CNT
is a certain value on within the [-1.0 V, 1.0 V] bias range, while the double-walled CNT(3,3)@CNT(6,6) has a band-
gap of 0.55 eV, the differential conductance is zero within the [-0.5 V, 0.5 V] bias range, which appears similar to the
cut-off state of the diode. When the bias voltage of double-walled CNT(3,3)@CNT(6,6) is greater than 0.5 V, the dif-
ferential conductance increases. Due to interlayer coupling effects and the system increasing brought an increase of the
electronic states near the Fermi level, the differential conductance of three-walled CNT is bigger than the single-walled
and double-walled CNT at the same bias. At the same time, because of the rapid vibration between adjacent tubes, the
differential conductance of three-walled CNT behaves larger shocks. The research on the electronic transport properties
of single-walled, double-walled and triple-walled CNT provides more choices for potential application in the nano-
electronic devices.
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Figure 1. The calculation model for the transport properties of
armchair CNT: (a) The structural model diagram for armchair
CNT; (b) A cross-sectional view of single-walled CNT; (c) A
cross-sectional view of double-walled CNT; (d) A cross-sectional
view of three-walled CNT
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Figure 2. Energy band diagrams for single-walled, double-walled
and three-walled CNT. (a) CNT(3,3); (b) CNT(6,6); (c) CNT(9,9);
(d) CNT(3,3)@CNT(6,6); (€) CNT(3,3)@CNT(6,6)@CNT(9,9);
Fermi energy isset as zero energy
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Figure3.1-V curvesfor single-walled, double-walled and
three-walled CNT
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Figure 4. dI/dV curves with the change of the bias for single-walled,
double-walled and three-walled CNT
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