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outline

1) Review of ballistic MOSFET
2) Fermi Dirac Statistics
3) The quasi-ballistic MOSFET
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filling states at the top-of-the-barrier
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filling states at the top-of-the-barrier (i)
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the ballistic MOSFET IV
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key features
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velocity vs. GieldOfor a ballistic MOSFET
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comparison to simulation
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1) Review of the ballistic MOSFET
2) Fermi-Dirac statistics
3) The quasi-ballistic MOSFET
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energy

need degenerate carrier statistics
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degenerate carrier statistics
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degenerate Injection velocity
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degenerate |-V
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degenerate |-V
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comparison with experiment
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MOSFETs operate at = 50% of their ballistic limit
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between ballistic and diffusive
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between ballistic and diffusive
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scattering in a MOSFET
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between ballistic and diffusive (low V)
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between ballistic and diffusive (high V)
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diffusive limit (high V)
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E,(0) = (VGS -V, )/ZL (long channel theory)

W
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what is missing?
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summary

1) Easy to calculate I-V assuming drift transport
2) Easy to calculate |-V assuming ballistic transport

3) Easy to understand the physics of transport between
ballistic and diffusive regimes (the quasi-ballistic
region)

4) Hard to calculate the I-V characteristic in the quasi-
ballistic regime (where MOSFETSs operate today).
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