Homework #8  (Due 11/19/08)
From Streetman:

5.11, 5.12, 5.19, 5.22
5.  Imagine a Si pn junction with Na=1017cm-3 and Nd=2*1017cm-3 at 300K.  The junction has a cross-sectional area of 100m2, and the thickness of the p-type material is 2m, and the n-type 3m.  p = n = 1s and n = 1350 cm2/Vs,  p = 480 cm2/Vs.
a)  What is Vo and W at equilibrium?

b)  Assume the potential at the junction is decreased by 0.4eV by the application of an external bias.  What is I?

c)  What is the total applied bias for the situation in (b)?

1)  Assume W=0

2)  Assume (x) (electric field) is constant (but not necessarily the same) in the p- and n- type material.

d)  Are assumptions 1 and 2 from part (c) reasonable?  Explain why or why not.

e)  What happens when Vf>>Vo?  Can you have a situation where the potential drop across the junction becomes negative?  Use your results from a)-d) to explain.

6. Imagine a GaAs pn-junction with Na=1016cm-3 and Nd=5*1016cm-3, at 300K, with cross-sectional area A.  

a) Calculate W and Vo at equilibrium.

b) What is the total charge of the p- and n- sides of the depletion region at equilibrium?  If a reverse bias (Vr) is applied to the junction, what are the new values for the charges stored in the depletion region? 
