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Ballistic vs. diffusive transport
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Thermionic emission
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Thermionic emission
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MOS electrostatics
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MOS electrostatics
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Ballistic IV characteristics
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Recall: traditional model in linear region

What is the linear current for
the ballistic MOSFET?
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Ballistic MOSFET: Linear region
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Traditional vs. ballistic linear current
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Ballistic model in linear region

What is the linear current for
the ballistic MOSFET?
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Recall: Traditional model in saturation

Iygur =W Cinv(VGS - VT)U

sat

What is the saturation current for
the ballistic MOSFET?
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Ballistic MOSFET: Saturation region
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Traditional vs. ballistic saturation current
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Recall: VS model
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Ballistic model
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The ballistic MOSFET

Assumptions:
1) Non-degenerate (Boltzmann) statistics for carriers

1) No scattering
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Transport

1) Drift-diffusion equation:
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2) Landauer approach:
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Next lecture: Introduce the Landauer approach.
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