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From Semiconductor Physics and Devices: Basic Principles (4th Edition), Donald A. Neamen, McGraw 
Hill,  2012, ISBN 978-0-07-352958-5. 

Forward biased pn diode 

 
 
 There is a decreased total potential of Vbi – Va. 
 Net electric field E - Eapp in -x-direction is decreased due to applied electric field. 
 Space region width W smaller than it was for equilibrium & no bias. 
 Equilibrium conditions (i.e., Coulomb force from E balances out with diffusion) 

no longer hold. 
 This allows electrons (majority) on n side to flow across depletion layer into p side 

and holes (majority) on p side to flow across depletion layer into n side.  Net current 
I flows from left to right. 

 

 Potential energy barrier e (Vbi – Va) ‘seen’ by electrons/holes is reduced under 
forward bias. 

 
 


