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Silicon 28 x 109 1.04 x 10" 1.08 0.56
Gallium arsenide 4.7 x 107 7.0 x 103 0.067 (.48
Germanium 1.04 % 10°® 6.0 x 10'8 0.55 0.37




3 m,
E]-',‘ = Emidgap = Z kT In{ —

¥
m L]

1
E(Eg- + E:) = Emidgap

Si—58 —=&i—F

|

S E=SIEESI =S
I, [

Si = §i == §i = §i

Electron energy ——#

" 9] " v
T e 1] 1

group V element
Donor impurity atom




Si= Si;m; B
Il I |
Si §i— Si—

“ . _I“)Ie H
5i =i = si

n Tl “

Electron energy ———#

|

+ L
+1 '
|
+1d
|

|
mom

group 11 element
acceptor impurity atom

mi
car

election Y Area = ng =
concentration electron
concentration

v % majority
. e N carrier

hole concentration ;
A

Area = py =

m| norl ty o hole concentration
carrier

frtE) =0 frEr =1 fE) = 0 B =1




[—(E, = El-'i)] (Er —E
e =) | e | EF =)
| T T p[ kT ]

Po= ng exp ___(E__F__:E]

G

Po = n; eXp

[ —(Er — Eri)
e







density of states. When the concentration of electrons in the
conduction band exceeds the density of states N, the Fermi
energy lies within the conduction band. This type of
semiconductor is called a degenerate n-type semiconductor.

degenerate p-type semiconductor
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Ep E,
i E. o) Empty states
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3 E\' .:5_ EF
m =
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Figure 4.11 | Simplified energy-band diagrams for degenerately doped (a) n-type and
(b) p-type semiconductors.
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Figure 4.19 [ Position of Fermi level as a function of
temperature for various doping concentrations.
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