Use the band diagram for silicon for the following parts of this problem.
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Is this n-type or p-type maternial? Why?

What is the majority carrier and the majority carrier concentration?
What is the minority carrier and the minority carrier concentration?
What is the resistivity of this material?
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A silicon p-n Junction has been doped on the p-type side with Ny = 10"cm™ and on the n-type side with
Np = 10"°cm™. Draw the following to scale. Be sure to label all important points and intercepts {exact

values are not needed, but expressions are required).

Band diagram in equilibrium.

a

b. Charge density in equilibrium verses position along the p-n junction.

¢. Electric field in equilibrium verses position along the p-n junction.

d. Repeat Paris a-c for a forward biased p-n junction. Emphasize the differences from the
equilibrium conditions.

e. Repeat Parts a-c for a reverse biased p-n junction. Emphasize the differences from the

equilibrium conditions.
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