
ECEn 450, Winter 2010  
Homework # 7 
Due February 23, 5:00 pm 
  
From the text Semiconductor Devices, Physics and Technology, do the following 
problems: 
 
Chapter 3, problems 24, 25 
 
Chapter 13, problems 3, 6 
 
Also complete the following problems: 
 
7.1 (a) Calculate Vbi in a silicon pn junction at T = 300K for (a) ND = 1015 cm-3 and NA = 
(i) 1015, (ii) 1016, (iii) 1017, (iv) 1018 cm-3. (b) Repeat part (a) for ND = 1018 cm-3. 
 
7.2 Consider a uniformly doped GaAs pn junction with doping concentrations of NA =  
5x1018 cm-3 and ND = 5x1016 cm-3.  Plot the built-in potential barrier voltage, Vbi, versus 
temperature for 200 < T < 500 K. 
 
7.3 A silicon abrupt junction in thermal equilibrium at T = 300K is doped such that EC – 
EF = 0.21eV in the n region and EF – EV = 0.18eV in the p region.  (a) Draw the energy 
band diagram of the pn junction. (b) Determine the impurity doping concentration in each 
region. (c) Determine Vbi. 
 
 
Homework Hints and Helps 
13.6 Diffusivity D = 5×10-14cm2/s 
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