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1D Nanowires: Subbands spacing >> kT
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Nanowire MOSFET: Single Subband
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Quantum Capacitance
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Nanowire MOSFET — Degenerate conditions
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A single subband InAs nanowire FET is
operating very close to the ballistic limit!

Linear regime
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Energy (eV)

Nonparabolicity

0.65
0.6
0.55
0.5
13x13 nm?
9% 001 002 003 004 005 0 05 i 15
K (27‘5/8) K (nm_1)
h2k2

EMA:  13x13: AE,,=0.3 eV

E(l+a,E)=——
( "'m) 2my m 4x3: AE;,=3 eV (!!)

2017-05-29 Lecture 6 - Nanoscale MOSFETs 2014 8



1D Channels — Carbon Nanotubes
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Why CNTs?
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CNT formation & bandstructure
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CNT bandstructure
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Effect of nonparabolicity
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