ECE 162B – Homework #6

P-N JUNCTIONS
Due March 9, 2011 in class

_____________________________________________________________________________
Read Chapter 9 in Solymar and Walsh
1. A Si step junction maintained at room temperature under equilibrium conditions has a p-side doping density of NA = 2 x 1015 /cm3 and an n-side doping of ND = 1015/cm3.  Use the depletion approximation to compute:

a)
V0
b)
The depletion layer boundaries, xp0, xn0, and the depletion width, W
c) 
The electric field at the metallurgical junction.
d)
The electrostatic potential at the metallurgical junction.

e)
Make sketches that are to scale for the charge density, electric field, and electrostatic potential as a function of position

2. For p-n junctions created by deep diffusion of dopants, the net impurity concentration can be modeled by a linearly graded junction with 

, where G is a grade constant giving the slope of the net impurity concentration.  You can assume the depletion approximation holds and that the doping is symmetrical (i.e. - xp0 = xn0 = (W/2)).
a) For this junction, show that the electric field in the depletion region is (hint – start with Poisson’s equation)
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b) Show that the depletion region width is
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c) Show that the junction capacitance is 
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