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bulk semiconductor 
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bulk semiconductor:  x-direction 

! x( ) = uk(x)e
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density of states in 3D 
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density of states in 2D 
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density of states in 1D 
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  öz

 
N = f0!

k
! Ek( )

nL =
j

! 1
"

f0 Ek( ) dkxdky
0

#

$
nL =

1
Lx

f0
kx

! Ek( ) cm-1

sum over subbands  

Nk =2 !
L

2"
#
$%

&
'(

=
L
"

L 

Lundstrom ECE-656 F09 



9 

density of states in k-space 
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example:  electron density in 3D 
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example:  cont. 
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example:  cont. 
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example:  cont. 
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Fermi-Dirac integrals 
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15 
For an introduction to Fermi-Dirac integrals, see: ÒNotes on Fermi-Dirac Integrals,Ó 
3rd Ed., by R. Kim and M. Lundstrom) https://www.nanohub.org/resources/5475 
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working in energy space 
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working in energy space 
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energy space 
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energy space: cont. 
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k-space vs. energy-space 

k-space: 
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dkx

dE

DOS:  k-space vs. energy-space 
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distributed in k-space, 

but non-uniformly distributed 
in energy space. 

Depends on E(k) 
(e.g. different for parabolic 
bands and linear bands) 

D(E)dE = N(k)dk
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other moments of the Fermi function 
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suggested practice 
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1) Work out the moments on slide 25 for T = 0K. 

2) Work out the moments on the previous page for 1D 
and 2D carriers. 

3) Finally, work them out for the conduction band of 
graphene to see which ones depend on bandstructure. 
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