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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. 

 

 ( ) ( ) ( )0 0 / / /1 1 1a B a B a tp n n p eV k T eV k T V V
s s

p n

eD p eD n
J e J e J e

L L
 

= + − = − = − 
  

 

 At 300 K, Vt = kBT/e = 0.025852 V. 
 Scale is exaggerated for sake of illustration. 
 

Example-  Let’s revisit our germanium pn junction at 300 K where Na = 6 × 1015 cm-3 
(p region) and Nd = 3 × 1015 cm-3 (n region).  Use MathCad to calculate the 
current densities versus applied forward bias voltage Va. 

Use values from prior example to get- 
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