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 First, find the electron and hole concentrations at thermal equilibrium.  

Second, find the minority charge carrier concentration as a function of time.  
Then, do parts a) & b). 

From Table B.4, ni = 1.5×1010 cm-3 for silicon at 300 K. 

Since Na >> ni, we have p-type silicon where p0 ≅ Na    ⇒  p0 = 1016 cm-3 .  

Per (4.43), n0 = ni
2/ p0 = (1.5×1010)2/1016 cm-3                ⇒  n0 = 22,500 cm-3 . 

Given:  g’ = 8×1020 cm-3s-1, τn0 = 5×10-7 s, µn = 900 cm2/V-s and µp = 380 cm2/V-s. 

For p-type silicon, the minority carrier (i.e., electrons/δn) transport equation (6.55) is: 
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  “uniformly throughout” implies uniform distribution   
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Therefore, our p-type minority carrier transport equation reduces to 
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This first-order ODE has a natural solution of 0/( ) nt
nn t Ae τδ −=  and forced solution of  
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general solution 
7

0/ /5 10 14 -3
0( ) ' 4 10  cmnt t

nn t Ae g Aeτδ τ
−− − ×= + = + × . 

Applying the initial condition that δn(0) = 0 = A + 4×1014, leads to A = -4×1014 and 
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a)  Per (5.20) and (6.5a) & (6.5b),  

σ = e (µn n + µp p) = e [µn (n0 + δn) + µp (p0 + δn)] = e(µnn0 + µp p0) + e(µn + µp) δn 
= 1.602176634×10-19

 [900 cm2/V-s(22500 cm-3) + 380 cm2/V-s(1016 cm-3)] + 
   1.602176634×10-19(900 cm2/V-s + 380 cm2/V-s) 4×1014 (1 - e-t/5e-7) 

⇒  σ (t) = 0.608827 + 0.0820335 (1 - e-t/5e-7) S/cm for t ≥ 0 . 
 

b)  

(i) σ (t = 0) = 0.608827 + 0.0820335 (1 - e-0)      ⇒     σ (t = 0) = 0.608827  S/cm . 

(ii) σ (t → ∞) = 0.608827 + 0.0820335 (1 - e-∞)   ⇒  σ (t → ∞) = 0.690861  S/cm . 


