Physics of Semiconductor Devices in
Equilibrium

Review of Quantum Mechanics

On the atomic scale, deterministic classical mechanics breaks down and quantum mechanics is
required. However, we will be able to use quantum mechanics o derive approximations that can

be used in treating electrons in semiconductors as quasi-classical particles under many conditions.

' Begin with the time-dependent Schrédinger Equation, which is the fundamental relation

describing matter on the quantum scale:
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V(%) : potential field for eleciron

U(&,t): state funciion, solution to S's equation
Assume we can separate variables:
U(2,1) = $(Z)4(t)
Substituting into (1) and gathering time and position terms together:
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Since the left side depends only on position and the right only on time, for them to always be
equal they must both equal a constant. That constant is E, the total energy.

The time dependence is simple to calculate:
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since F = hv.






























































































