Derivation of recombination current in forward biased diode 
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Assuming,
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We know, 
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(3)
Substituting these in (2), we have
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Let 
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be the intrinsic Fermi level in the bulk. In the depletion region,
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The carrier densities are given by,
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Therefore,
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Substituting (6) and (7) in (4) and making the substitutions 
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(where we have assumed that 
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are much greater than 
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Substituting (8) in (1),
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