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From Table B.4, εr = 11.7, ni = 1.5 × 1010 cm-3
 = 1.5 × 1016 m-3 for silicon at 300 K. 
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           ⇒   Vbi = 0.806637 V. 

b)  Replace Vbi w/ Vtot = Vbi + VR = 0.806637 + 2.5 = 3.306637 V in equations.  Per (7.28),  
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⇒  xn = 2.984694 × 10-7 m = 298.469 nm. 

Per (7.29),  
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⇒  xp = 5.969387 × 10-8 m = 59.694 nm. 

Per (7.30), W = xn + xp = 298.469 + 59.694           ⇒  W = 3.58163 × 10-7 m = 358.163 nm. 

c)  Per (7.37), 
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 ⇒ |Emax| = 1.84644 × 107 V/m = 18.4644 MV/m. 

d)  Per (7.43), 
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 = 2.89237 × 10-4 F/m2. 

C = C’A = 2.89237 × 10-4 F/m2 (2 × 10-8 m2)          ⇒  C = 5.78474 × 10-11 F = 5.7847 pF. 


