 The band structure of solids

Conductor





The valence band is full of electrons and the conduction band has some free electrons and many empty energy levels. 





Electrons can transfer to higher energy levels with the addition of only very small amounts of energy. This movement of electrons is conduction.





Insulator





The valence band is full of electrons and the conduction band is completely empty.





Electrons can only reach the conduction band by crossing the large energy gap and this requires large amounts of energy. This is the electrical breakdown of the insulator. 
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Semiconductor





The valence band is full of electrons and the conduction band has many empty energy levels. Since the energy gap is small Electrons can transfer to the energy levels in the conduction band from the valence band with the addition of only very small amounts of energy. 


This energy may be applied to the semiconductor in the form of heat or light
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