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[:T > Ultimate Limit

Metric 2 [:> lon/10off, CV/I
SHE ﬂ:> Controllablity
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Transistor (1)

) Panel Session IEDM'02
mExperimental mTheoretical

Uinj : Forward Electrons

—_— e - e

Ll Ak

L =0 MOSFET gm L =Tox=0 MOSEET g (al  Alang the charm kngih :
1/gm = oL eff + 1/gm(L =0) Quantum degeneracy enhances vin;j !
1/gm(L=0) = (tox + 5tox)/egovsat Ballistic : No backward scattering to Source!
_ 7 Vinj = eX m dv.

Vear = 1x107 cm/sec j = IZ,/ S 2kT dv{ j ,/ Pt 2|(T) 2%

OtoX = gg/€soatinv = 1.2 NM

> m = \/ = 1.2x10’cm/sec (Classical Case)

gmE Mt = Dyt £€4/5t0OX m*
A. Toriumi et al, T-ED 35, p.999 (1988) K. Natori, JAP, 76, p.4879 (1994)

Drain Engineering b Source Engineering
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Transistor (11)

Today's tranaistor TeraHeriz transistor
{actually much smaller)
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Collaboration (1)

« For Many Options

— Risk [l For What ?
— Resource 28
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Collaboration (11)

- Newness-Depth Diagram -
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Power Origin ?
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Conclusion
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