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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. 

Current components for an npn BJT in active mode (BE junction forward-
biased VBE > 0 and BC junction reverse-biased VBC < 0) 

 

 
 

JnE = Diffusion of minority carrier electrons in the base at x = 0 (fwd-biased). 
JnC = Diffusion of minority carrier electrons in the base at x = xB (rev-biased). 
JRB = Difference of JnE and JnC representing recombination of electrons in the 

base.  I.e., this is the flow of holes into the base to replace those lost to 
recombination. 

JpE = Diffusion of minority carrier holes in the emitter at x’= 0 (fwd-biased). 
JR = Recombination of carriers in the forward-biased BE pn junction 
JpC0 = Diffusion of minority carrier holes in the collector at x’’= 0 (rev-biased). 
JG = Generation of carriers in the reverse-biased BC pn junction. 


