
SSP Exercise 7 Solutions 
 
 
 
1. Add impurity atoms with +1 valence relative to host semiconductor; excess 
electron is ionised by thermal energy and electron donated to conduction 
band. Add impurity atoms with -1 valence relative to host semiconductor; 
excess hole ionised by thermal energy and accepted by valence band.      [5] 
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In the freeze-out region the conduction band electron density will be equal 
to , and exp((ε+

Dn D – εF)/kBT)>>1, therefore the low temperature region of the 
right-hand graph will be of gradient ((εD – εF)/kB). 
 

The measured gradient is ~ 245 
 
fl (εD – εF) ≈ 20 meV [4] 
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= , therefore the gradient of the left-hand 
graph will be approximately (-εg /2kB) 
 
 

[3] 

For GaAs, the measured gradient is ~ 9800 
 
fl  εg  ≈ 1.7 eV 

For Ge, the measured gradient is ~ 5450 
 
fl  εg  ≈ 0.9 eV 

[3] 


