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Abstract

In this thesis, non-equilibrium Green function theory is applied to calculate random-telegraph-
signal (RTS) noises caused by a single defect in gate oxide of carbon nanotube field-effect (CNFET)
transistors. We investigate systematically how RTS noises depend on gate oxide thickness and
discuss the RTS noises with two different situations: a single layer and a composite layer.
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Figure 1. The cylindrical geometry

of a CNFET
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Figure 2. The amplitude of the RTS noise at V4 = —50 mV
due to an impurity charge of Q = +1e inside the gate oxide of
SiO; and at 0.4 nm away from the nanotube wall. The calcu-
lation is performed for different gate radii, from right to left,
of 2 nm (black solid curve), 4 nm (red dashed curve), 8 nm
(green dot-dashed curve), 16 nm (blue double dot-dashed cur-
ve), and 32 nm (orange double dash-dotted curve)
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Figure 3. The top pannel shows the current with no trapped
charge for different dielectric constants of 3.9 (black solid
curve), 10 (red dashed curve), 20 (green dot-dashed curve),
30 (bluedouble dot-dashed curve), 40 (cyan double dash-
dotted curve), and 80 (orange dotted curve). The middle pan-
nel shows the current with a trapped charge of Q = +1e in the
different gate oxides defined for the top pannel and at 0.4 nm
away from the nanotube wall. The bottom pannel shows the
amplitude of the RTS noise due to the trapped charge defined
for the middle panel
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Figure 4. The amplitude of the RTS noise at the drain voltage
of =50 mV due to a trapped charge of Q = +1e at the nano-
tube-oxide interface for different dielectric constants of 3.9
(black solid curve), 16 (red dashed curve), 30 (green dot-
dashed curve), 40 (blue double dot-dashed curve), and 80
(orange double dash-dotted curve), respectively. Panels (a)
and (b) show the results for the 2 nm-thick gate dielectrics
and those for the 1 nm-thick gate dielectrics, respectively
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Figure 5. Cross-sectional plots for a CNFET
with composite gate dielectrics
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Figure 6. (a) and (c) The current through CNFET without
any impurity charge and the thickness of gate dielectric are 3
nm and 15 nm for different situation of composite constant
(black solid curve), single dielectric constant SiO, (green dot-
dashed curve) and 40 (red dashed curve); (b) and (d) The re-
lative current reductions due to a trapped charge of Q = +1e
at the nanotube-insulator interface for different gate dielec-
trics defined in panel (a) and (c)
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Figure 7. The relative current reduction due to a charge of
Q= +1e at a distance of 0.4 nm (black solid curve), 3.4 nm
(red dashed curve), 6.4 nm (green dash-dotted curve), 10.4
nm (blue double dot-dashed curve), and 14.4 nm (orange
double dash-dotted curve) from nanotube wall. In panels (a)
and (b), the dielectric constants of the gate oxides are 3.9 and
40, respectively. Gate oxides in panels (a) and (b) are both 15
nm thick. Panel (c) shows results for a CNFET with compo-
site insulators, where the inner insulator has a dielectric con-
stant of 40 and the outer insulator is SiO,
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