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Important Formulas (Unit – 1) 

Mobility of the charge carrier 

휇 =  
푣
퐸  

Conductivity for the metal (conductors) 

휎 = 푛푒휇 

휎 =  
1
휌 

Conductivity for the semi conductor 

휎 =   푛휇 +  푝휇 푒 

Resistivity of conductor 

휌 =  
퐴
푙  푅 

Current density  

퐽 =  휎퐸 

퐽 = 푒푛푣  

Fermi Level for pure semiconductor  

퐸   =   
퐸 +  퐸

2  

 

Fermi Level for N type semiconductor   

퐸 =  퐸 −  푘푇 ln
푛
푁  

Fermi Level for P type semiconductor  

퐸 =  퐸 −  푘푇 ln
푛
푁  
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Fermi Dirac Function 

푓(퐸) =   
1

1 +  푒
  

Mass action law 

         Pure Semi conductor  

푛푝  =   푛  

        Doped Semiconductor 

푛 +  푁  = 푝 +   푁  

 

                P Type doped semi conductor 

푁 = 0  푎푛푑  푝 ≪ 푛 

푝 =  
푛
푁  

               N Type doped semi conductor 

푁 = 0  푎푛푑  푛 ≪ 푝 

푛 =  
푛
푁  

 

Diffusion Equation 

퐷
휇 =  

퐷
휇  =  

푘푇
푒  =   푉  

Total current conduction in the P N junction (due to conductivity and diffusion) 

           Hole Current density 

퐽 = 푒 푝휇 퐸 −  퐷 ∇  

           Electron Current density 

퐽 = 푒 푛휇 퐸 +  퐷 ∇  



Basic Electronic                                                                     Odd Semester 2012-2013         
 

Shrish Bajpai Page 3 
 

Total Current Density 

퐽 =  퐽 +  퐽  

Diode current conduction 

퐼 =  퐼  푒 /  −   1  

     General equation for forward bias 

퐼 =  퐼  푒 /  

     General equation for reverse bias 

퐼 =  −퐼  

 

 

. 

 

 

 

 


