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********************************************************************* 

 
 Also, find φfn, xdT, |QSD’(max)|, and Cox. 

 
Q’SS = 1.602176634 × 10-19 (7 × 1016) = 1.121524 × 10-4 C/m2 

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

From Table B.6, εr = 3.9 for silicon dioxide at 300 K. 
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              ⇒   φfn = 0.31555 V 
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⇒   xdT = 521.575 nm 

Per (10.33), |Q’SD(max)| = e Nd xdT = 1.602176634 × 10-19 (3 × 1021) 521.575 × 10-9  
⇒   |Q’SD(max)| = 2.50696 × 10-4 C/m2

 = 2.50696 × 10-8 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 C/m2

 = 2.30209 × 10-7 C/cm2 

 

Per (10.32), VTP = (-|Q’SD(max)|- Q’SS)(tox / εox) + φms - 2φfn  

                        = (-|Q’SD(max)|- Q’SS)/Cox - 2φfn  + φms 

                        = (-2.50696 ×10-4 - 1.121524 ×10-4)/2.30209×10-3 – 2(0.31555) + φms 

                     = -0.78872 + φms 
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From Semiconductor Physics and Devices: Basic Principles (4th Edition), Donald A. Neamen, 
McGraw Hill,  2012, ISBN 978-0-07-352958-5. 

 

a)  From Figure 10.16, φms = -0.428 V for n+ polysilicon 
   VTP = -0.78872 – 0.428                                      ⇒   VTP = -1.217 V 

b)  From Figure 10.16, φms = 1.01 V for p+ polysilicon 
   VTP = -0.78872 + 1.01                                           ⇒   VTP = 0.221 V 

c)  From Figure 10.16, φms = -0.289 V for aluminum 
   VTP = -0.78872 – 0.289                                          ⇒   VTP = -1.087 V 

Nd = 3*10  cm15 -3
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