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Basic Operation of a
Resonant Tunneling Diode
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Where Does The Valley Current Come From?
Scattering?

Scattering?
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Electron-Phonon Interactions
Coupled Resonators

Self-consistent Born
(infinite sequential scattering)
treatment of
acoustic phonon-scattering

Single sequential scattering
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polar optical phonon scattering
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Interface Roughness Scattering
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Why is the I-V-Characteristic Asymmetric
___with Interface Roughness Scattering?

Scattering rate is proportional to the density of states
at the scattering interface.
Applied bias ‘tilts’ the density of states toward the lower potential

Weak Scattering Strong Scattering

NCN



Alloy (Disorder) Scattering
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Disorder in the Applied Voltage (V)

mirrors or the
gain medium (infinite sequential scattering)
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Non-Linear Media
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Low Temperature: Polar Optical Phonon and
Interface Roughness Scattering
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Low Temperature: Polar Optical Phonon
Interface Roughness Scattering
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Yet: Scattering is NOT the Answer!

Scattering important: loceaa |
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* “Physicist devices”

Scattering does not
explain

e High performance
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Where Does The Valley Current Come From?

Scattering?

At Room Temperature  200nm
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Where Does The Valley Current Come From?
Bandstructure
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