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what is diffusive transport?
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what is ballistic transport?
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quasi-ballistic transport
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Frank, Laux, and Fischetti, IEDM Tech. Dig., p. 553, 1992
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contacts

strong scattering (short A\)
thermal equilibrium
well-defined Fermi levels
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carrier distributions
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2D distributions
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f(v,, v,) at the top-of-the-barrier
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carrier velocity in a ballistic MOSFET
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velocity saturation in a ballistic MOSFET
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energy

the ballistic MOSFET
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energy

the ballistic MOSFET

+ - -2

[" =-qu,n; Alcm

I =+qu,n; Alcm

ID

--w(r -D

Lundstrom EE-612 FO6

15



the ballistic MOSFET (ii)
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the ballistic MOSFET (iii)
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energy

the ballistic MOSFET (iii)
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the ballistic MOSFET (iv)
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the ballistic MOSFET IV
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1) high Vs
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a comment on effective mass

Si conduction

band 7 for confinement in z-direction:
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Loy =WCv; (VGS — VT)

Loy ~ (VG -V; )a

o = 1 for ballistic transport

(nondegenerate)
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a comment on effective mass
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Loy =WCv; (VGS — VT)

Loy ~ (VG -V; )a

o = 1 for ballistic transport

(nondegenerate)
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I, =WC,v,(V,
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drift-diffusion:
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3) VDSAT
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velocity vs. “field” for a ballistic MOSFET
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