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ECSE-2210 Microelectronics Technology 
Fall 2005 

Class Activity 26  
 
1. Explain what is meant by the “delta-approximation”? 
 
 
 
 
 
2. A voltage VG is applied to the gate of an ideal MOS-C made from p-type Si doped with NA = 

1016 cm-3. The gate voltage is such that the surface potential is 0.5 V. The oxide thickness is 
0.1 µm and area, A = 1cm2. Calculate the following.  

 
a. φF = ? 
 
 
 
 
 
b. The depletion layer width, W. 
 
 
 
 
 
 
c. The total charge, Qs, in the semiconductor. 
 
 
 
 
 
 
d. The total charge, QM, in the metal. 
 
 
 
 
 
 
e. The voltage-drop in the oxide. 
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f. The electric field in the oxide. 
 
 
 
 
 
g. The voltage-drop in the semiconductor. 
 
 
 
 
h. The applied gate voltage. 
 
 
 
 
i. Draw a complete band diagram. Mark all numerical values in the diagram (such as VG, 

φF, φS, etc.). 
 
 
 
 
 
 
 
 
 
 
 
 
j. Draw the charge density as a function of position. 
 
 
 
 
 
 
 
 
 
k. Draw the electric field as a function of position. 
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3. (Do this if time permits). The energy band diagram for an ideal MOS-C is shown below. 
xox = 0.2 µm and EF  = Ei at the Si-SiO2 interface. Answer the following. 

 
a. Sketch electrostatic potential φ inside the semiconductor as a function of position. 
b. Roughly sketch E-field inside the semiconductor as a function of position.  
c. Roughly sketch the electron concentration versus position inside the semiconductor. 
d. What is the numerical value of the electron concentration at the Si-SiO2 interface? 
e. ND =? 
f. φS =? 
g. VG =? 
h. What is the voltage drop across the oxide? 
 

 


