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Answer Question No.1 and 2 which are compulsory and any four from the rest. 
The figures in the right hand margin indicate marks. 

  
Q1  Answer the following questions: multiple type or dash fill up type (2 x 10) 

 a) The Shockley-Hall-read (SHR) theory is for  --------- and --------- in the  
depletion region. 

 

 b) To aid convergence a conductance -------- is added by default in SPICE2 in ---
-------- with every PN junction. 

 

 c) The diode static model in SPICE2 , IS represents for -----------, and RS 
represents for -------------------. 

 

 d) The two most important second order effects are not considered in Ebers-Moll 
model, these are--------------- and ------------. 

 

 e) The first model of the MOST used in SPICE2 is basically the model proposed 
by ------------- and -------------. 

 

 f) Shot noise is always associated with -------- and is present in ------------.  
 g) Channel length modulation is seen in --------- and base width modulation is 

seen in --------. 
 

 h) The substrate bias effect is due to ------------------.  
 i) The output resistance in the saturation region can be  attributed to ------- and -

----. 
 

 j) PMOS transistor is in saturation region when ------ and in linear region when---
------. 

 

 
Q2 

  
Answer the following questions: 

 
(2x10) 

 a) Distinguish between PN junction diode and Schottky diode.   
 b) What is SPICE2 ?What are the various types of analysis that one can do with 

SPICE2 ? 
 

 c) Draw the macro model of zenner diode together with its circuit symbol.   
 d) Distinguish between enhancement and depletion MOS transistor.   
 e) What are the short channel effects?  
 f) What is the difference between LEVEL1, LEVEL2, and LEVEL3 models in 

SPICE2? 
 

 g) What is BSIM model? What are the parameters considered in BSIM model?  
 h) What are the special effects considered in BSIM2 model?  
 i) What is the difference between gate capacitance and substrate capacitance in 

ward’s model? 
 

 j) Draw the diode noise model with its short-noise source equations.  
    

Q3 a) Explain briefly about the mechanisms that limit the performance of ideal 
diode. 

(10) 

 b) What are the secondary effects in a real diode? Explain about small bias and 
large bias effects. 

(5) 

    
Q4 a) Implement the small signal and large signal model of PN junction diode in 

SPICE2 and what are the model parameters are used in both. 
(10) 

 b) How do you differentiate small signal model and large signal model of junction 
diode ? 
 

(5) 

                    

http://www.bputonline.com

http://www.bputonline.com

http://www.bputonline.com
http://www.bputonline.com


 
    

Q5 a) Draw Gummel-poon static model of transistor and discuss about the effect of 
additional base current IB. 

(10) 

 b) Explain clearly how current gain β varies with collector current IC with 
necessary graph. 

(5) 

    
Q6 a) Draw SPICE2 BJT Ebers-Moll static model. What are the reasons for simple 

implementation of ideal BJT model? 
(10) 

 b) Explain about second order effects in BJT and their implementation model in 
SPICE2. 

(5) 

    
Q7 a) Derive the relation between ID and VDS for the MOSFET device in the triode 

and saturation regions. 
(10) 

 b) Draw MOS transistor static model and explain each term in it. (5) 
    

Q8 a) What do understand by channel-charge partioning method? How many types 
are there? Explain them briefly. 

(10) 

 b) List out the charge equations in (i).Accumulation region (ii).subthreshold 
region. 

(5) 

    
Q9 a) What are the various noise sources? Explain them with their circuit 

representation and spectral density. 
(10) 

 b) Draw BJT small-signal equivalent circuit with noise sources and give the 
mean square value of currents. 

(5) 
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