
ECE 3150 Homework 5 Solutions 
5.2) 
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d) The potential drop in all regions must add up to B . Therefore: 
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Also note that the equality of the total positive and negative charge in the structure implies that: 
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The latter follows from ad NN  . So we get: 
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Solving gives: 
dnx 59.8 nm  

 

 

 

 
 

  

 

 
  



 
e) If a voltage V is applied, then the potential drop in all regions must add up to VB  . Therefore, 
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The potential drop in every region will therefore increase or decrease with the applied voltage. If the 
potential drop on the N-side becomes equal to n2  then the surface of the N-side right next to the oxide 
will become inverted; i.e. the hole density there will become as large as the bulk electron density, which 
is approximately dN . To see this clearly note that on the N-side: 
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If     n 2surfacebulk  , then: 
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Similarly, if the potential drop on the P-side becomes equal to p2  then the surface of the P-side right 

next to the oxide will become inverted; i.e. the electron density there will become as large as the bulk hole 
density, which is approximately aN . Since the structure is symmetric, the hole inversion layer on the N-
side and the electron inversion layer on the P-side will take place at the same applied voltage. The easiest 
way to solve this problem is to first find dnx  as a function of the applied voltage V  using: 
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and then figuring out at what voltage value does the potential drop on the N-side, given by: 
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equals V83.02 n . Below is a matlab plot of the potential drop on the N-side as a function of the 

applied voltage V.  

 
When V equals 1.31 Volts, the potential drop on the N-side becomes equal to 0.83 Volts.  
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