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ballistic MOSFET (MB)

/D — WQn(\/GS’ \/DS)<U(O)>

(1_ e—qVDS/kBTL\
<U(O)> — kl-l— e—q\/DS/kBTLJ Ur = FSAT(VDS)UT
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ballistic MOSFET (MB)

[ Ip= WOn(\/GS’ %S)UT J

I, =WQ, (‘/GS’ %S)'CSAT(%)UT
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VS model for the MOSFET

Ip= Won(\/GS’ %S)<U(O)>
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1+ Vasar ) |
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VS model for the MOSFET

[/D = WC/nWSAr(VGS_ ‘/7')J

Ip=WQ, (‘/GS’ VDS)FSAT(VD)USAT

W
/D — T/ueff(:inv(\/GS_ \/7')\4?5
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VS model vs. ballistic

— ballistic

I, =WQ, (\/GS’ VDS)FSAT(VD)USAT

Vos
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connecting the two: linear region

ballistic theory traditional theory
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ballistic mobility

E ballistic channel

e -—————-= > @ _ Ur/ﬂto
En | Ep Hn 2ksT,/q

/S \
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\ / SYEAT

strong scattering in the S/D contacts
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ballistic mobility
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(Thanks to Shuji Ikeda of ATDF for supplying these
devices in Dec. 2007)
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connecting the two: saturation region

ballistic theory traditional theory

/D = M/QWUT(‘/GS_ ‘/T) /DS: M/C‘invusat(‘/GS_ ‘/7')
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Injection vs. saturation velocity

E(eV)
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wrap-up

ballistic__ - o Ballistic and DD MOSFET

models give similar IV’s because
the current in controlled by
modulating barriers.

« Ballistic currents are higher
and...

e transition from linear to
saturation is shaper.
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