4. Design Issues for 10nm MOSFETs..... a numerical study

series resistance and low Vg are key issues

off-current is extremely sensitive to process variations

hi-K gives only ~ 20% boost in on-current

« S/D abruptness increases device footprint and Roar
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5. Beyond the Si MOSFET.....

1) MOSFET e 3) CNTFET
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5. Beyond the Si MOSFET..... the Schottky barrier MOSFET
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5. Beyond the Si MOSFET..... the Schottky barrier MOSFET

equivalent ballistic MOSFET
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5. Beyond the Si MOSFET..... the Schottky barrier MOSFET
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5. Beyond the Si MOSFET.....

the Schottky barrier MOSFET
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5. Beyond the Si MOSFET..... the CNTFET

graphene (n, m) carbon nanotube
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the CNTFET
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the CNTFET
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5. Beyond the Si MOSFET.....

the CNTFET

planar geometry CNTFET
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Purdue



5. Beyond the Si MOSFET..... the CNTFET

A
Py 1
Ei
E, |
P Pi P

< > >—>
= Py
©
c
)

I >
position, x *1
all energy is longitudinal energy: | — L

Lundstrom Purdue



6. Summary

 Nanoscale transistor physics is simply understood by
beginning at the ballistic limit

e Scattering theory provides a simple, physical view of
nano-MOSFETs and other transistors

The NEGF approach is a practical tool for modeling
MOSFETSs and molecular devices

The issues for 10nm MOSFETSs are the expected ones

New devices are showing promise

www.ece.purdue.edu/celab
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