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Example-  We have a sample of n-type (Nd = 3 × 1016 #/cm3) GaAs where the minority 
carrier lifetime is 40 ns.  A uniform beam of light has been shining on a thin 
sample of the GaAs for long enough to establish a uniform excess charge 
carrier concentration of 4 × 1014 #/cm3.  Assume there is no external electric 
field.  At t = 0, the light shuts off.  Determine what happens to the excess 
carriers. 

For n-type GaAs, the minority carrier (i.e., holes/δp) transport equation is: 
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 Low-level injection assumptions valid?  Calculate ratio 
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⇒  Yes, since Nd >> δn, the low-level injection assumption is valid. 

 “uniform excess charge carrier concentration” implies uniform distribution. 
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 “light shuts off” ⇒ g’ = 0 for t ≥ 0, i.e., stop generation of excess carriers. 

Therefore, our n-type minority carrier transport equation reduces to 
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This first-order ODE has a general solution 0/( ) ptp t Ae τδ −= .  Applying the initial 

condition that δp(0) = 4 × 1014 #/cm3 and given minority carrier lifetime τp0 = 40 ns, 
we get 
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