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The chain of arguments:

“‘Nano” allows for improved electrostatics

Improved electrostatics allows to

reduce the device length - \/t g
(0]
E
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A reduced device length ...

1) ... Increases the device speed
2) ... allows for higher device density

3) ... reduces the power consumption
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.. but there is more ...
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Advantages of 1D — quantum capacitance EJ

PURDUE ..

.. but there Is more ...
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Advantages of 1D - quantum capacitance %J
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What is the right choice
of CNFET layout?
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The SB-CNFET s
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simulation results
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electron and hole injection is possible

Phys. Rev. Lett. 89, 126801 (2002), Appl. Phys. Lett. 83, 2435 (2003)
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simulation results
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Appl. Phys. Lett. 83, 2435 (2003)
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The C-CNFET
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experimental results e

Phys. Rev. Lett. 93, 196805 (2004)
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IEEE Transactions on Nanotechnology 4, 481 (2005)
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IEEE Transactions on Electron Devices 52, 2568 (2005)
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simulation results
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Solid State Electronics 49, 73 (2005)



The T-CNFET A

N A

O B
PURDUE Dicz:uras Birck Nanotechnology Center  —

cNmn SN0 eNp)

l covce mmemmmt i i

oxide
gate




N |
APPI-’.NJ’.EE] LER
A

O B
L |

cNm) NO cnp)

\\ T
oxide
gate

Birck Hanotenﬁﬁlngv Center

IEEE Transactions on Electron Devices 52, 2568 (2005)



The T-CNFET and the SB-CNFET

potential [a.u.]

channel length [a.u.

- kBT

€ channel length [a.u.]

The inverse subthreshold slope S is always larger than
~60mV/dec at room-temperature for a conventional
MOSFET and even more so for an SB-CNFET
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A filter-like arrangement can potentially make S smaller
than 60mV/dec
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+ The semiconductor is one-dimensional

+ The body of the semiconductor is ultra-thin

¢ Transport in the semiconductor is ballistic

* The effective masses of electrons and holes are small
* The effective masses of electrons and holes are similar

+ The semiconductor has a direct band gap
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Phys. Rev. Lett. 93, 196805 (2004)




The T-CNFET
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t,, = 1nm

tyr = 1.8nm

Pd - contacts

-0.6
You 1M wrap around

IEEE Transactions on Electron Devices 52, 2568 (2005)
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simulation results
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The ideal choice: A novel tunneling device design
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