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Figure 2.4. Schematic indicating how the discrete energies
allowed to electrons in an isolated atom split up into bands
of allowed energies when a number of similar atoms are
brought together in a crystal:
(a) For this case, d, the characteristic spacing of atoms in

a cryetal, is such that there are bands of energies al-
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Figure 2.5. Fermi-Dirac distribution funetion. states

;bä;" the Fermi level, Ep, have a low p-robability of being

occupied by ;i;ht r, *tt"reas thoce below are likely to be

so occupied.

EF

Figure 2.6. Diagrams showing the
states are occupied by eleetrons in:

(a)
(b)
(c)

A metal.
An insulator.
A semiconductor.
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Figure 2.9. Energy-crystal momentum relationships near
the band edges for an indirect-band-gap semiconductor.
Also shown is the energy band spatid representation.
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Figure 2.8. (a) Energy-crystd momenturn relationships
neär ühe band edges for electrons in the conduction band
and holes in the väence band of a direct-band-gap semicon'
ductor. (b) Conesponding spatial representation of al-
lowed energies in a semiconduetor.
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Figure 2.13. (e) Energy of the allowed state introduced
into the forbidden gap by a group V substitutional impurity.
(b) Corresponding energ:y state for a group III impurity.
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Figure 2.t4. (a) Band {epresentaüjon of a group IV semi-
conductor with a group V substitutional impuriüy of den-
sity N12 per unit volume. (b) Correponding energy den-
sity of allowed states. (c) Probability of occupation of
these süates. (d) Resulting energy disüributions of elec-
trons and holes. (The case shown would correspond to
quite high temperatures. At more moderaüe temperatures
the probability of occupation of donor süates by electrons
would be even smdler than shown.)
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Figure 4.4. Plot of the naturd logarithms of the electron
and hole concentrations corresponding to Fig. 4.3. Since
these concentrations depend exponentially on the energy
between the Fermi level and the resllective band, the shapes
of the distributions on a logarithmic scde are linearly re-
lated to tlrat of Fig. 4.3.
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