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A silicon MOS capacitor has an n-type substrate at 300 K with Nd = 1017 cm-3.  Find:  a) 
Vt and φfn, b) the maximum depletion layer thickness xdT, and c) the maximum space 
charge density | Q’SD(max)|. 
 

a)  Per (7.10), 
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                          ⇒   Vt = 0.025852 V. 

Per Table B.4, ni = 1.5 × 1010 cm-3 and εs = 11.7ε0 for silicon at 300 K. 

Per (10.7), 
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             ⇒ φfn = 0.406203 V. 

b)  Per (10.9) w/ MKS units,  
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 ⇒   xdT = 102.4976 nm. 

c)  Per (10.33b), |Q’SD(max)| = e Nd xdT = 1.602176634 × 10-19 (1023) 102.4976 × 10-9  

⇒   |Q’SD(max)| = 1.6422 × 10-3 C/m2
 = 1.6422 × 10-7 C/cm2. 


