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Transmission theory of the MOSFET
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Linear region with scattering

/

” assume: A(E)= A,

A

7(E)=7=—"
V. ’ /10 + L

Vs
Lo = W‘Qn(VGSﬂVDS)| 2k0;/q Vs = Lpuw = 7;W|Qn(VGS9VDS)‘ 2kU;/q Vs
B B

3
Lundstrom: Nanotransistors 2015



Linear region in the diffusive limit
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Saturation region with scattering
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On-

current and transmission
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Consider ballistic case first
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On-current and transmission
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Saturation current
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Transmission In saturation
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Fig. 15.2 Fundamentals of Nanotransistors, World Scientific Lecture Notes, 2015.
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Saturation current
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Scattering under low and high Vpq
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OEeration near the “ballistic limit”
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ballistic limit current
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Landauer Approach
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Low drain to source bias
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Large drain to source bias
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Is mobility relevant at the nanoscale?

* mobility is related to
the near-eq. MFP

» backscattering in the
critical region is also
controlled by the near-
eq. MFP.

* mobility determines

X the on-current

e put the MFP near the

drain is very short. )
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Summary

Scattering lowers the drain current

Transmission is higher under high drain bias than under
low drain bias.

Under low drain bias, transmission is determined by
backscattering in the entire channel.

Under high drain bias, transmission is determined by
backscattering in a short, “bottleneck region” near the
top of the barrier.

18
Lundstrom: Nanotransistors 2015



	Fundamentals of Nanotransistors���Unit 4:  Transmission Theory of the MOSFET��Lecture 4.4:�Transmission Theory�of the MOSFET: I��Mark Lundstrom
	Transmission theory of the MOSFET
	Linear region with scattering
	Linear region in the diffusive limit
	Saturation region with scattering
	On-current and transmission
	Consider ballistic case first
	On-current and transmission
	Saturation current
	Transmission in saturation
	Saturation current
	Scattering under low and high VDS
	Operation near the “ballistic limit”
	Landauer Approach
	Low drain to source bias
	Large drain to source bias
	Is mobility relevant at the nanoscale?
	Summary

