Analog Electronics
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Origin of Energy Bands in Crystals

INDIVIDUAL ATOM

lrli_.l".----"h.-"
i" .-!'-'-.q‘_ "

.y

E A
HE.,EE_____
DISCRETE
‘:ff’”' ENERGY
.:TEEH#H' LEVELS or
1s ‘STATES'

CRYSTALLINE 50LID - 1043 ATOMS
(only 24 atoms drawn here)

e~ RANGES of

ENERGY
" LEVELS or




Metal, Semiconductor and Insulator -
Energy Band structure

overlap
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Normally, band gap of semiconductor < 4.0 eV and
insulator > 4.0 eV



Silicon Band structure
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Why Silicon is preferred over Germanium in semiconductor
industry although band gap of silicon is more?




Fermi Energy

If f(E) is the probability of occupancy of the state with energy E:

f(E) = E-E. KT E. is the Fermi Energy

Explain the
symbols

a. At T=0 K,
i. f(E) =1, if E<E,
ii. f(E)=0, if E>E,

b. At T> 0K,
f(E) >0 for E> E;
When E=E, f(E) =1/2




Simple Semiconductor: Si, Ge, C etc.
Compound Semiconductor: SiC (IV-1V), SiGe (IV-
V), GaAs (I11-V), nO (lI-VI) etc.

Intrinsic (or pure) and Extrinsic (or
doped) semiconductor:

In Intrinsic semiconductor, no. of electrons = no. of
holes but in extrinsic semiconductor they are
different

What is the difference of Intrinsic and Extrinsic
semiconductor in terms of conductance at
different temperatures?
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