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VARIATION OF FERMI LEVEL WITH TEMP

- For intrinsic SC (n;=p;) and as the temperature increases
both n; and p, will increase

Fermi level will remain approximately at the center of
the forbidden gap

This means Fermi level is independent of the
temperature

. But in extrinsic SC it is different

¢ In n-type SC electrons come from two source

From donor state- which are easily separated from parent atom
and do not vary much as the temperature is increased

Intrinsically produced electrons- which increases with
increase in temperature
This shows that as the temperature rises the
material becomes more and more intrinsic and
Fermi level moves down closer to intrinsic position
(at the center of the forbidden gap)
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Fermi Energy in Doped
Semiconductors

n-type semiconductor

At 0K the Fermi energy is located
hetween the new energy band and £,

At high temperatures, the Fermi
energy approaches the value E,/2,
as in intrinsic semiconductors.

Largest differences in electrical
E, - - properties are expected at low
temperatures (< 400K).
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In p-type semiconductors, the temperature
dependency is reversed
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