
1.A.  (8 points) 

 

 
2 2 2

2

2
sin

2
n

n x
x

a a

n
E x

ma






 
  

 



  

 

 

1.B. (8 points). 
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Assume conventional parabolic band structure:

                  
2 2

1 1
Fermi-Dirac of electrons in conduction band
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Fermi-Dirac of holes in valence band 1 1
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Question 2. (15 points) 

 

 
  

16

19

16 2

4

2 10 1

1.6 10 10 6
6 2 10 1 13.33 A/cm

12 10 12

p

diff p

diff

eDdp x
J x eD

dx L L

J





  
       

  

   
        

   

  

 

Question 3. (16 points) 
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Question 4. (15 points)  
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Question 5.  

5.A. (10 points)  
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    ,  almost no current for reverse-biased voltage 

 

 

 

5.B. (10 points)  

The minority carrier electron distribution changes linearly with distance. 

The minority carrier electron current density  
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Question 6. (18 points)  

6.A. (8 points)  



 

 

 

6.B. (10 points)  
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  (solved graphically or by approximation) 

0.454aV V 

 

 

 

 

 


