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(The figures in the right hand side margin indicate marks. Answer all the questions. 
Candidates are required to give their answers in their own words as far as possible)

1. Answer any three of the following: 1×3=3
(a) Give the circuit symbol of Tunnel diode and Varactor diode.
(b) What is a metal-semiconductor contact?
(c) Define the term ‘drift current’? Write down the expression for drift current

density.
(d) Why is base region of a BJT made thin?
(e) What do you mean by donor and acceptor impurities? Give examples of each.
(f) What is Fermi energy?

2. Answe any three of the follwoing: 2×3=6
(a) Draw the energy band diagram of forward and reverse biased pn-junction.
(b) What is continuity equation? Write down their expressions.
(c) What is tunnelling phenomenon? Give some applications of tunnel diode.
(d) What is bandgap? What are the values of bandgap of Si and Ge at 0K and

300K?
(e) What do you mean by ‘emitter injection efficiency’ and ‘base transport factor’

of a BJT?
(f) What do you understand by ‘Ohmic’ and ‘Rectifying contacts’?

3. Answer any two of the following: 5×2=10
(a) Draw the transfer characteristic curve of an n-channel JFET and explain the

nature of the curve. What are the advantages of JFET over BJT?
(b) What  is  junction  capacitance?  Derive  an  expression  for  transition

capacitance of a step graded pn-junction.
(c) What  is  depletion  MOSFET? Sketch  the  basic  structure  of  an  n-channel

depletion MOSFET. What is the important physical difference between an
enhancement and a depletion MOSFET? 1+2+2=5
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(d) What do you mean by mobility and effective mass of charge carrier? The
mobility of electron in Si at 300 K is  0.130 m2/V-s. Calculate the diffusion
constant for electron. 2+3=5

4. Answer any one of the following: 6×1=6
(a) Derive an expression for the width of depletion region across a pn junction,

in terms of impurity concentrations.
(b) Explain  the  construction  and  V-I  characteristics  of  an  SCR.  Mention  its

application. 3+3=6
(c) Draw the circuit arrangement for drawing the static characteristics curves of

an  npn-transistor in CB mode.  Draw its  input and output characteristics
curves. Briefly explain the nature of the curve.       2+2+2=6


