


Current in Semiconductor (2):
Diffusion Current - Holes

@ @ + If hole distribution is non-
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* Note: since hole carries
positive charge, hole diffusion

Jow and hole current are in the

<O same direction
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Current in Semiconductor (2):
Diffusion Current - Electrons

Higher particle Lower particle « Similarly, electron diffusion also
concentration concentration .
® & e causes current to flow, but in
N o o opposite direction since
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Einstein Relationship

(D)_D, _y, _KT

V. : Thermal voltage

At room temperature, V, = 26 mV

Assuma )
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Proof: Total electron current:

o= arip gy = q(OW,E + gD, dn(x)
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Boltzmann distribution

In equilibrium, no net current flow
—
dn(x)

n=noe”%)$={no€% n(x)u,,E+Dnd’;;C)Z_f=o
T_ Poltzmann's oKt 1
() M G%) +t Dn@g%=o n(x)u,E+D, VTH(X) (-E)=0
T I
Qf e T o~

19



n
S

128

feT
‘ = -
— )M + Pn &) FT o
e La % )

Dregee =M
Do _ el _y
M E T
A A
[%2)/64

0

W [V o]
= [V
2]





