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 Part- I 
Q1 Only Short Answer Type Questions (Answer All-10)                                                  (02x10) 

Suggested Words: How, Why, Determine, Derive, State, Write,  Create, etc. 
a) What do you understand from small in small signal analysis?  

b) 
A silicon wafer is doped with 1015 cm-3 donor atoms. Calculate the electron and 
hole concentrations and the location of the Fermi level with respect to the intrinsic 
Fermi level. 

 

c) 
Why the Schottky diode exhibit low forward voltage drop than the conventional 
silicon pn-junction diode? 

 

d) 
Illustrate the equations for drift and diffusion currents densities due to both 
electrons and holes in semiconductors.  

 

e) What is the difference between HSPICE and PSPICE model?  
f) Draw the volt-amp characteristics of ideal diode.  
g) What do you mean by punch-through effects?  
h) Enlist the charge equations in accumulation and subthreshold region.  
i) How implement the Schottky Diode in SPICE2 model.  
j) List out various types of noise sources.  
  Part- II  

Q2 
Only Focused-Short Answer Type Questions-  (Answer Any Eight out of 
Twelve) 

(06x08) 

Analyze, Justify, Design, Formulate, Calculate, Develop, Illustrate, Explain, Distinguish, 
Differences & Similarities 

a) 
Briefly explain the construction, working and IV characteristics of Schottky 
diode using suitable figures. 

 

b) 
Derive the voltage drop in a PN junction diode which is associated with electric field 
in the neutral region. 

 

c) What do you understand from secondary effects in real diode?   

d) 
Differentiate between the small signal model and large signal model of junction 
diode. 

 

e) 
Implement the small signal and large signal model of PN junction diode in SPICE2. 
Enlist the modal parameters for both signal models.  

 

f) Describe the LEVEL1 model of the MOST on SPICE2.  

g) 
What do you understand from drift velocity in semiconductors? Explain using 
Energy-band representation of the motion. 

 

h) 
How to calculate the physical parameters of MOST from electrical type parameter 
of MOST? 

 

i) Explain Ebers-Moll Large-signal model by considering different types of capacitors.   

j) Briefly Illustrate the distortion models in SPICE2.    
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k) 
Draw the Gummel-Poon static model of transistor and describe the second order 
effects on the bipolar transistor characteristics in active mode.  

 

l) Briefly describe the temperature and area effects on the BJT model parameters.  

  Part-III  

  
Only Long Answer Type Questions (Answer Any Two out of 

Four) 
 

Discuss, Describe, Examine, Classify, Prove, Evaluate, Compare, Contrast, etc. 

Q3 (a) Find the equilibrium electron and hole concentrations and the location of    the 
Fermi level (with respect to the intrinsic Fermi level Fi) in silicon at 300  K if the 
silicon contains 8 X 1016 cm- 3 arsenic (As) atoms and 2 X 1016 cm-3) boron (B) 
atoms. 

 

(10) 
 
 
 
 

(b) For a p-n junction at 300K with NA=1019/cm3, ND=1017/cm3, ni=1.5x1010/cm3 and 
εr=11.7x8.85x10-14. Calculate Vbi, W, Emax, Xn, and Xp.  

 

(6) 

Q4 (a) Draw the MOS transistor static model and describe each term in detail. 
 

(8) 

(b) Briefly outline the development of MOST LEVEL3 model using necessary 
equations?  

 

(8) 

Q5 (a) Draw BJT small signal equivalent circuit with noise sources and illustrate their 
mean square value of currents. 

 

(8) 

(b) Describe the static parameter measurement of BJT using suitable graphical 
representation. 

 

(8) 

Q6 Write short notes on the followings: 
(a) BSIM1 and BSIM2 models 
(b)  Ebers-Moll Static Model 
 

(8x2) 
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