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Homework J4

In a linearly-graded junction, the doping varies linearly from one constant value on the n-side to another 
constant value on the p-side.  This is essentially case (b) from Problem J2.  Consider a linearly-graded 
junction made with GaAs.  The graded region extends from an n-type doping level of ND = 5x1016 cm–3 
to a p-type level of NA = 5x1016 cm–3. The intrinsic region that is 0.5-µm wide.

First sketch the band diagram, charge density profile, and electric profile at equilibrium.Then calculate 
the following, 
 
The key to the problem is to assume that the graded layer will be completed depleted. Use your sketches 
to help with the calculations.

φbi = ____________________________________________ 

 = _________________________________________ 
 
 
Cj = ____________________________________________ 
 
 
JNS = ____________________________________________ 
 
 
JNP = ____________________________________________

ℰmax

Put your answers — and whatever work will fit — on this sheet.  Staple any sheets with additional work behind.


