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 First, calculate the minority thermal equilibrium carrier concentrations and 

diffusion lengths for the n & p regions. 

From Table B.4, ni = 1.5 × 1010 cm-3 and εr = 11.7 for silicon at 300 K.   

From page 323 ‘Note’, Dn = 25 cm2/s and Dp = 10 cm2/s.  Use given τn0 & τp0. 

n region   Since Nd >> ni  ⇒ nn0 ≅ Nd = 4 × 1016 cm-3.   

Per (4.43), pn0 = ni
2 / nn0 = (1.5×1010)2 / 4×1016                   ⇒  pn0 = 5625 cm-3. 

           From p. 283, 7
0 10 (10 )p p pL D τ −= =               ⇒  Lp = 0.001 cm = 10 µm. 

p region   Since Na >> ni   ⇒ pp0 ≅ Na = 4 × 1016 cm-3. 

Per (4.43), np0 = ni
2 / pp0 = (1.5×1010)2 / 4×1016                       ⇒  np0 = 5625 cm-3. 

           From p. 283, 7
0 25 (10 )n n nL D τ −= =  ⇒ Ln = 1.5811 × 10-3 cm = 15.8114 µm. 

a)  Per (8.26), the ideal reverse saturation current density is 0 0p n n p
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The ideal reverse saturation current is Is = Js A = 2.3262 × 10-11 (10-4) 
⇒ Is = 2.3262 × 10-15 A. 

b)  Per (8.42), the reverse-biased generation current density is gen
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 = 0.76503 V. 
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Per (7.34),  
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⇒ W = 6.10538 × 10-7 m. 
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=       ⇒  Jgen = 7.33643 × 10-3

 A/m2. 

Igen = Jgen A = 7.33643×10-7 (10-8)                  ⇒  Igen = 7.33643 × 10-11 A = 73.3643 pA. 
 

c)  Per (8.24), 
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                                             ⇒  Igen / Is = 31,538. 


