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Carbon Nanotupe

CNTlis a tubular form of carbon with diameter as small as 1 nm.

Length: few nm to cm.

CNT'is configurationally equivalent to a two dimensional graphene

sheet rolled into a tube.
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Semiconductor Physics

CNT exhibits:
1. Carrier mobility ~ 100,000 cm?/V's
2. Young’s modulus over 1 Tera

Pascal, as stiff as diamond;
3. Tensile strength ~ 200 GPa.

CNT can be metallic or
semiconducting, depending on

chirality.
22
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Si Nanowires as DNA sensors

Microfluidic
process
P:'-J.L"L-F JNA
PNA ' PNA-DNA
receptor duplex

Avidin-modified NW was linked with biotinylated PNA probes, and
followed by DNA hybridization.

Lieber, 4, 51, 2004

Semiconductor Physics 23
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CNT FETs

drain
clectrode
source
clectrode

Javey, et al., Nano Letters, 4, 1319, 2004

Gate
Oxide

Sapphire
Substrate

Appenzeller, et al., PRL, 93, 19, 2005 Liu, et al., Nano Letters, 6, 34, 2006
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Integrated Nanotube Systems; *°"* "% #7ARe222

Complementary Carbon Nanotube Inverter
p-type CNT é

¥ -typeCNT

Voo T T )GND

P type MOSFET: N type MOSFET:

60 | 12

1.0 15 20 25
Vi, (V)
One of the first integrated systems made of carbon nanotubes.

2021/6/6Carbon Nanotube Field-Effect Inverters", X. Liu, R. Lee, J. Han, C. Zhou, Appl. Phys. Lett. 79, 3329 (2001)
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