
	
  
1.  MOS Capacitor. In the lecture, equation (1) (see 2nd page) has been derived for the 

semiconductor charge. Show that in accumulation and strong inversion the charge Qs 
increases as exp(ψ/2kT).(3 points) 

2.  MOS Capacitor. Assume a p-type substrate with uniform boron doping of 1x1016 cm-3. Using 
the formula (2)  (see 2nd page) derived in the lecture, calculate the Si capacitance for surface 
potentials ψ=-0.21V and 0.85V. (4 points) 

3.  MOS Capacitor. The work function for aluminum is 4.10V; the electron affinity for Si is 
4.05V. Assume a p-type doping level of 1x1014 cm-3. Calculate the flat band voltage 
assuming that there are no oxide charges of any kind. (2 points) 

4.   Flat Band Voltage:  Calculate flat band voltage for MOS capacitor with a p-type 
semiconductor substrate of 1x1016 cm-3, SiO2 thickness of 200A and n+polysilicon gate. 
Assume that you have trapped charge Qss=5x1010 cm-2 located directly adjacent to the 
oxide-Si interface. (2 points) 

5.  Threshold Voltage: Design the oxide thickness of an MOS system to yield a specified 
threshold voltage of VT=0.65V. Consider an N+ polysilicon gate and a p-type substrate of 
3x1016 cm-3 and assume Qss=1011 cm-2 . (4 points) 

6.  CV characteristics of a MOS capacitor. Consider a p-type substrate of 1x1016 cm-3, an 
oxide thickness of 550A and an aluminum gate. Calculate Cox, Cmin (for maximum depletion) 
and CFB (flat band capacitance of the entire MOS capacitance system. (5 points) 
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Eq.	
  (1)	
  Si	
  charge	
  as	
  a	
  funcDon	
  of	
  the	
  surface	
  potenDal,	
  see	
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  notes	
  

Eq.	
  (2)	
  DifferenDal	
  capacitance	
  of	
  the	
  depleDon	
  layer,	
  see	
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