
Registration no: 
 

Total Number of Pages: 01 B.Tech. 
 PEEC4303 

5th Semester Back Examination 2017-18 
Electronic Devices and Modelling 

BRANCH: ECE, ETC 
Time: 3 Hours 
Max Marks: 70 
Q.CODE: B367 

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

  
Q1  Answer the following questions : (2 x 10) 

 a) State the equations for drift and diffusion current densities due to both 
electrons and holes in a semiconductor. 

 

 b) Write the equation for depletion layer width for a pn-junction diode.  
 c) What is the use of GMIN in a PN-junction diode model? What is its default 

value ? 
 

 d) Draw the macro model of zenner diode.  
 e) Mention the four different region of a BJTaccording to the values of VBE and 

VBC. 
 

 f) Explain the punch through effects.  
 g) What are the parameters affected by the area factors in SPICE model ?  
 h) State the points not taken into consideration of the ideal BJT model.  
 i) Describe the gradual channel approximation model.  
 j) Specify the levels 1 and 2 of HSPICE models.  
    

Q2 a) Derive the voltage drop in a PN-junction diode which is associated with 
electric filed in the neutral region.  

(5) 

 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. 

(5) 

    
Q3 a) Derive the junction capacitance equation of a real diode in its large 

signalmodel. How is it computed in SPICE2 when applied voltage greater than 
V0/2. 

(5) 

 b) For a p-n junction diode at 300K with NA=1018/cm3, ND=1015/cm3, 
ni=1.8x1019/cm3 and VD=-5 V. Calculate C if area is 10-4 cm2. 

(5) 

    
Q4 a) Discuss on Gummel-poon static model in SPICE2. (5) 

 b) Explain the temperature and area effects on the BJT parameters. (5) 
    

Q5 a) Discuss the LEVEL1 model of the MOST used in SPICE2. (5) 
 b) What are the equations are used for LEVEL1 MOST model in SPICE2? (5) 
    

Q6 a) How variation of mobility is incorporated in LEVEL1 and LEVEL2 models for 
getting good agreement with experimental result? 

(5) 

 b) Discuss the speed limit of the carriers. (5) 
    

Q7 a) How MOST LEVEL3 model is differ from LEVEL1 and LEVEL2 models? 
Discuss the development of this model with proper equation. 

(5) 

 b) With proper graphical, discuss the static parameter measurement of BJT (5) 
    

Q8  Write short answer on any TWO : (5 x 2) 
 a) Noise sources.  
 b) BJT noise model.  
 c) Distortion models in SPICE2.  
 d) BSIM1 and BSIM2 models.  
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