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Semiconductor devices



metals, semiconductors, and insulators

http://lampx.tugraz.at/~hadley/ss1/separablecrystals/thermo.html
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NA > ND        p = NA -ND ND > NA n = ND -NA
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Vbi built-in voltage 
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law of mass action
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p and n profiles 
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p n Vbi ~ 1 V

W ~ 1 m

Emax ~ 104 V/cm

The electric field pushes the electrons towards the n-region and the holes towards the 
p-region.

Diffusion sends electrons towards the p-region and holes towards the n-region.



depletion approximation 
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Diode
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Zener tunneling

Occurs at high doping

V = 0

V < 0

tunneling



Esaki diode / tunnel diode 

Degenerate doping

V = 0

V > 0
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Light emitting diodes

Solid state lighting is efficient.


