
TASK 12.2 
  
Limit of MB approximation is when �� − �� = 3��	. 
Ionisation energy of Boron is �� − �� = 0.045eV (from table on notes) 
Assume �� ≃ �midgap 
��� − �� = ��	 ln ��

��
  

= ��
 − !�� − �"# − !�� − ��# 

=0.56 − 0.045 − 3!0.0259# = 0.437 = 0.0259ln ()*
��

+ 
-� = .� exp!0.437 0.0259⁄ # = 3.2 × 1034cm67  
 
 
 
TASK 12.3 
 
 (a) -313 cm 105.2 ×≈in  at 300K; -315cm106×=dN  -315cm104×=aN  

 � n-type with -315cm102×=−= ad NNn      
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(b) At 450K, dai NNn −>×≈ -315 cm 105.6  therefore we must use the "full" formula: 
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TASK 12.4 
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(b) 20 ada NNNp =−=         
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(c) FiF εε −  changes with temperature so we cannot use the value from (a). 

 ( ) -315cm105.6K450 ×≈=Tni .  So      
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TASK 12.5 

 
 
 
 
 
 
 
 



TASK 12.6 

 
 
 
 
 
 
 
  


