
ECEn 450, Winter 2009  
Homework #6  
Due February 17, 5:00 pm 
  
From the text Semiconductor Devices, Physics and Technology, do the following 
problems: 
 
Chapter 3, problems 14, 17, 18 
 
Chapter 11, problems 5, 9 
 
Also complete the following problems: 
 
6.1 Consider a semiconductor in which no = 1015 cm-3 and ni = 1010 cm-3.  Assume that 
the excess-carrier lifetime is 10-6 s.  Determine the electron-hole recombination rate if the 
excess-hole concentration is Δp = 5 x 1013 cm-3. 
 
6.2 Light is incident on a silicon sample starting at t=0 and generating excess carriers 
uniformly throughout the silicon for t>0.  The generation rate is G = 5 x 1021 cm-3s-1.  The 
silicon (T=300 K) is n type with Nd = 5 x 1016 cm-3 and Na = 0.  Let ni = 1.5 x 1010 cm-3, 
τn0 = 10-6 s, and τp0 = 10-7 s.  Also let μn = 1000 cm2/V-s and μp = 420 cm2/V-s.  
Determine the conductivity of the silicon as a function of time for t ≥ 0. 
 
 
Hints and helps: 
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U , where ps is the hole concentration of the    

surface  and pn here equals to ps. ps = 2×1015 /cm3

  

6.1 Recombination rate 
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