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Energy band formation

a) Insulator b)Semiconductor c)Conductor
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Para silício a 300K
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Adding an atom of group V
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En = -13.6/n2
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If we add impurity atoms ND= 1016 at/cm3

We will have at room temp n= 1016 electrons/cm3

In this case n and p are not equal anymore

Since n>>p we call this a n-type semiconductor
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With complete 

ionization n=ND
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CHARGE TRANSPORT

There are two mechanismos for charge transport

Electric field

Diffusion
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CHARGE TRANSPORT

I = n q vdrift  A



CHARGE TRANSPORT

F= qE        F= ma
a= qE/m*

Vdrift= vo + a tmed Tmed= average time between colisions
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CHARGE TRANSPORT

j =  E
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GENERATION OF CHARGE 



GENERATION OF CHARGE 

Blue

Red

Green

Depth into cell

N
o
rm

a
liz

e
d
 g

e
n
e
ra

ti
o
n



CHARGE RECOMBINATION  

Radiative Shockley-Read-Hall Auger
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