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Free electron Fermi gas
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Semiconductors and insulators - 1d
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Semiconductors and insulators - 2d
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Semiconductors and insulators - 3d
 
 

32

32

*
2 3

-1 -3

*
2 3

2
2

( )   0     J m
2
2

h
v v

v c

e
c c

m E E E E
D E E E E

m E E E E





      





Ev Ec

Eg





The free electron density of states is modified by the effective mass. 
3 / 2*

2 2
2( ) 2 c

mD E E E


    

Density of electrons in the conduction band
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Density of electrons in the conduction band 
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Density of holes in the valence band 
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Density of holes in the valence band 
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Semiconductors 
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The thermodynamic properties of insulators depend on band edges



Law of mass action
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For insulators, ni  0.
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Chemical potential of an intrinsic semiconductor or an insulator
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Narrow bandgap semiconductors 

Ev Ec

Use the programs for metals for small bandgap semiconductors.



Charged particle in a magnetic field
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