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 Change doping to Na = 4 × 1016 cm-3.  Also, find φfp, xdT, |QSD’(max)|, and Cox. 

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

Per Table B.6, εox = 3.9ε0 for silicon dioxide at 300 K. 

Q’SS = 7 × 1010 (1.602176634×10-19)                       ⇒   Q’SS = 1.121524×10-8 C/cm2. 

Per (7.10), 
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                  ⇒ φfp = 0.382515 V 

Per (10.6) w/ MKS units, 
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⇒   xdT = 157.2665 nm 

Per (10.27), |Q’SD(max)| = e Na xdT = 1.602176634 × 10-19 (4×1022) 157.2665 × 10-9  

⇒   |Q’SD(max)| = 1.007875 × 10-3 C/m2
 = 1.007875 × 10-7 C/cm2 

Per (10.1), C’ = ε / d  ⇒  Cox = εox / tox = 3.9 (8.8541878 × 10-12) /15×10-9  
⇒  Cox = 2.30209 × 10-3 F/m2 =  2.30209 × 10-7 F/cm2 
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Per (10.31), 
' '

ox ox

| (max) | | 2SD SS
TN ms fp

Q QV
C C

     . 

a) Per Figure 10.16, φms = -1.127 V for n+ polysilicon. 
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0.437809 0.048717 1.127 2(0.382515)TNV           ⇒ VTN = 0.0271 V. 

b) Per Figure 10.16, φms = 0.245 V for p+ polysilicon. 

0.437809 0.048717 0.245 2(0.382515)TNV           ⇒ VTN = 1.399 V. 

c) Per Figure 10.16, φms = -0.978 V for aluminum. 

0.437809 0.048717 0.978 2(0.382515)TNV           ⇒ VTN = 0.176 V. 
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