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Nanodevice 
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device 

transmission, modes (channels), differences in Fermi functions 
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Derivation (2D) 
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1) Ideal (“Landauer”) contacts 
2) Independent energy channels 

device contact 2 contact 1 
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Derivation (i) 
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ideal contact ideal contact 
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Derivation (ii) 
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Derivation (iii) 
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Units: 

Define: 
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Channels (modes) in 1D 

Lundstrom: Nanotransistors 2015 

(Easily generalized to arbitrary bandstructures in 1D, 2D, and 3D.) 
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M(E) in 2D 
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M(E) in 2D 
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✓ 

(parabolic energy bands) 
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M(E) in 2D 
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Derivation (iv) 
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Discussion 

Fundamental 
constants 

Transmission: 
ballistic 
diffusive 

Channels 
or 

Modes Ideal 
“Landauer” 

contacts 
12 



Carrier densities 
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device 

What is the carrier density? 
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Carrier density:  Equilibrium 
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Non-degenerate conditions: 

parabolic bands: 
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Carrier densities 
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device 

(parabolic bands) 
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Final result 

device 
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Next lecture 

Using these equations 
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