Electrical Conductivity

The ability to conduct electricity varies enormously
between different types of solids.
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Resistivity pis defined by: J = v

where J = current density and E = applied electric field.

Resistivity depends on the scattering time for electrons.
Resistivity depends on the number of free electrons.

Example properties at room temperature:

Material Resistivity  Carrier Type
(-m) Density (cm™)

Cu 2x10® 10°° conductor

Si 3x10° 101° semiconductor
Diamond 2x10™ small insulator

Lecture 20, p 10






