40 Commorons, Insuiatons Anp BesiconpucTons
4. 1.1 Connuverons

When a solid is formed the energy levels of the atoms
broaden and form bands with forbidden gaps between them.
The electrons can have energy values that exist within one
of the band and eannot be found in the gaps between the
bands The lower energy bands due to the inner atomic levels
are narvower and are full of electrons, so they are not
respansible for electronie properties of n material, The outer
or valence electrons that bond the erystal together occupy,
called valence band,

A band which is full, conduets no current even in the
presence of an electrie field. In a partial filled band, these
exist some free electrons for electric conduction. The tendency
of the electrong ig always to fill the lowes-energy band first.
The hagher energy band that contains electrons (valence
band) and the next to this higher band conduction band

contribute to the electronic properties of a material [Fig. 4.1(d)).

4.1.2 INSULATORS

_n insulator the valen
the conduction band is vmptv The electrons cannot move

“nce they are fixed T position 1n chemical bonds. Thereare

no delocalized electrons to earry current, so the material i is

an me-uhmr ’lhv uuﬂm tion band is far above the valence

hans mp () between these bandsis

of the nﬂln' { ﬁ-l(l
clectrons to eross the gap nw_nTlt is thermally o
excited as shown in M ig. 4.1 @)k co ands.show:
w0 conductivity. Another way to express this is to say tha

the value of the gap energy E . far exceeds the value_ T of
tlw Llwrmnl energy, where ‘j{ﬂ is Boltzmanns -._ t

(K. ~6 o\?) Va(‘l (K. ~GuV)
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