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*Metals have long ben known to man for their ability to

conduct electricity, following the discovery of

semiconductors and transistors in 1948 by Bardeen,

Schockley and Brattain.

*The main difference between metals, semiconductors and

insulators is in the magnitude of their conductivity.

*Metals conduct electricity very easily, σ ≈104 to 106 ohm-1

cm-1, insulators very poorly, or not at all, σ ≤10-15 ohm-1 cm-1

and semiconductors lies in between, σ ≈10-5 to 103 ohm-1

cm-1.

*The boundaries between the three stes of values are

somewhat arbitrary and a certain amount of overlap occurs.



*The conductivity of most semiconductors/insulators increases rapidly

with increasing temperature, whereas that of metals shows a slight

but gradual decrease.

*The conductivity, C, is given by the equation

C= neu

where n is the number, e is the charge and u is the mobility of the

charge carriers.

Different behaviour of metals, semiconductors and insulators

a.) For metals, n is large and essentially remains unchanged with

temperature. The only variable in C is u and since u decreases slightly

with temperature, C also decreases.

b.) For semiconductors and insulators, n usually increases

exponentially with temperature. The effect of this dramatic increase

in n outweighs the effect of the small decrease in u. Hence, C

increases rapidly with temperature.
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 Valence band

The band of energy occupied by the

valence electrons is called valence band.

The electrons in the outermost orbit of

an atom are known as valence electrons.

This band may be completely or partially

filled.

Electron can be move from one valence

band to the conduction band by the

application of external energy.
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