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All problems assume a silicon npn bipolar transistor. Given the following information: 
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1- What is the thermal equilibrium minority carrier hole concentration in the emitter without the 

band-gap narrowing effect? 

2- What is thermal equilibrium minority carrier hole concentration considering the band-gap 

narrowing effect in the emitter as doping changes from 1018 cm-3 to 1019 cm-3? (Assume band-

gap change from 0.030 eV to 0.080 eV) 

3- What is the thermal equilibrium carrier electron concentration in the base? 

4- What is the excess carrier electron concentration in the base at x = 0? 

5- What is the emitter injection efficiency factor? 

6- What is the base transport factor? 

7- What is the reverse saturation current density? 

8- What is the recombination factor? 

9- What is the common-base current gain? 

10- What is the common emitter current gain? 

 

 


