Chapter 24 Objectives:

· Distinguish between conductors, insulators, and semiconductors.
· Identify valence electrons.

· Describe the role of energy bands in electrical conductivity.

· Compare the roles of electrons and positively charged holes in conducting current.

· Describe the process of doping to create n-type and p-type semiconductors.

· Analyze p-n junctions and their role in semiconductor devices.

· Explain the role of a diode as a rectifier.

· Explain how a transistor can be used as an amplifier.

· Identify the cause of electrical resistance for some conductors at absolute zero.

· Explain the BCS theory of superconductivity.

· Describe some applications of superconductivity.

Chapter 24 Key Ideas

· Solids can be classified according to their electronic properties as conductors, insulators, or semiconductors.
· Electrons in a solid occupy sets of energy levels called bands.

· Electrons in a semiconductor can be excited from the valence band into a different band, called the conduction band. When this happens, the semiconductor conducts electric charge.

· Charge can move in a substance as electrons or as positively charged holes left by an electron-poor substance.

· The n-type semiconductor contains impurities of an atom that has five valence electrons instead of four. As a result, electrons are the majority charge carriers.

· The p-type semiconductor contains impurities of an atom that has three valence electrons instead of four. As a result, positively charged holes are the majority charge characters.
· A diode allows current in only one direction.

· A transistor consisting of two diodes placed back to back and properly biased with batteries can be used to amplify a weak signal.

· A superconductor is a solid whose resistance is zero below some temperature called the critical temperature.

· According to the BCS theory, electrons travel in groups and the momentum of the group doesn’t change. If one electron undergoes a collision, the others adjust their course, so momentum is conserved.
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