Chapter 18 Electrical properties
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Electrical conduction

O Ohm'slaw V=IR

Resistivity p= RA/I=VA/II

[0 Electrical CondUCtiVity Variable resistor

o=1/p
Another expression of Ohm'’s law
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[0 Electronic and ionic conduction




Energy band structures in solids
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Interatomic separation

Energy band structures in solids (continue)
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Various possible electron band structures
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Conduction in terms of band and atomic bonding models
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Conduction in terms of band and atomic bonding models
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[0 The conductivity
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Electrical resistivity of metals
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Intrinsic semiconductor
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Intrinsic semiconductor

[ Elemental semiconductor

[0 Compound semiconductor

[ Electric conductivity

Extrinsic semiconductor

] The electrical behavior is determined by impurities.

[0 N-type semiconductor
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@ = Semiconductor atoms

@ = Impurity atom with
three valence electrons

© = Extra electron from
impurity atom E~leV

E;~0.05 eV




Extrinsic semiconductors(continue)

[0 P-type semiconductor: trivalent substitutional impurities
aluminum, boron, and gallium
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+ = Hole, or electron
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