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EXAMINATION MAY/JUNE 2019
Electronic Devices & circuits — I
[Duration : Three Hours] [Max. Marks : 100]
Instructions: * 1) Answer any 5 questions by selecting Two questions from Part-A, Two

questions from Part — B and One question from Part —C.
2) Assume missing data if any with proper justification.
3) Notations used have usual meaning.
4) llustrate with neat circuit diagrams / Characteristics where appropriate.
5) Figures to right indicate full marks.
PART A

Answer any TWO questions from the following:
Q.1 a) What do you understand by the term energy density fiunction? Determine the concentration of 07

holes in the Valence band of an intrinsic semiconductor. Deduce all the steps necessary for
deriving the results.

b) Inan N type silicon sample the donor concentration is I atom per 2 x 108 silicon atorms. 07
Assuming that the effective mass of an electron equals to true mass, find the value of the

absolute temperature at which the Fermi level coincides with the edge of the conduction band.
(Concentration of Silicon atom =5 x 10%2atoms/cc)

¢) Caleulate the built in potential in a pn junction for a silicon material at T = 300K. Given that 06

doping densities Ny = 1x 10'® /cm®and Ny% 1 x 105 /cm3assuming n; = 1.5 X
101°/cm3. Also:

1) Calculate the built potential if we change the acceptor doping from N, = 1 x
10" /cm® to N, = 1 x 10"¢/cm® Keeping all the other parameter values constant.

11) Comment on change in built in potential values.

Q.2 a) Why is an electric field formed in the space charge region? Why is the electric field a linear 06
function of distance in a uniformly doped PN junction? Why does the maximum field occur in
the space charge region?

b) Determine the space charge width and electric field in Silicon PN Junction at 300K with 08
doping concentration of N, =1 X 10'®/cm?® and N = 1 X 10*° /cm3 for intrinsic
concentration of 1.5 X 10'°/cm?. Given that £ = ¢,¢, = 11.7 x 8.85 x 10~*. Ako compare
the space charge width when reverse bias of 5 V is applied across the terminals.

¢) Write short note on Transition and diffusion capacitance. 06
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Q3 a) Why is Schottky diode is called a hot carrier diode? How is it different from that of a signal 06
diode? Discuss as to how it helps in reducing the storage time.

b) With the help of neat circuit diagram and suitable waveforms explain the operation of CLC 06
(-filter) fiter. Also derive the necessary expression for the ripple factor.

¢) Design a Full Wave Rectifier with an LC fiter operating at S0Hz to provide 9V dc using 08
center-tapped transformer at 250 mA with a maximum ripple of 0.5% . Specify:
1) Your suggested practical values of L and C.
ii) The bleeder resistor to maintain a gobd voltage regulation.
1) The transformer secondary voltage assuming the choke has a dc resistance of 20(1.
1v) PIV capability of the diode.

PART B
Answer any TWO questions from the following:

Q4 a) Deriver the hybrid parameters for a generalized 2 port network and hence draw the hybrid 10
model for a common emitter configuration. Consider npn transistor for the same.

b) For the following circuit, determine Z; ,Z,, Ay, A; using T model 10

Vee

Q5 a) Obtain the Q point for following circuit and hence draw the DC load line. 10
Given,
Ve =12V B =100
,=52kQ R =330Q
R, = 124 kQ Ry =200Q
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b) Explin the following terms used in power amplifiers 06
i) Collector Efficiency -
1) Power Dissipation Capacity
1ii) Distortion -~
c) Write a short note on Cascode configuration. Draw suitable diagram. 04
Q.6 a) A transformer coupled class A power amplifier draws a current of 200 mA from a collector 10
supply of 10V, when no signal is applied to it. Determine i) Maximum output power ii)
Maximum collector efficiency iil) power rating rating of the transistor. If the load connected
across the transformer secondary is 2 and transformer turn ratio is 5: 1, comment on the
impedance matching.
b) Classify power amplifiers according to their modes of operation. 10
PART C
Answer ANY ONE question from the following:
Q.7 a) Inap-type semiconductor, fermi level is 0.3 above the valence band at room temperature of 04

300K. Determine the new position of fermi level for temperature of
i) 350K i) 400K

b) Analyze the circuit given below and draw the output waveform. Assume diode to be ideal and 04
RL to be very large.
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c) Explain the Hall Effect. Show that the Hall coefficient is inversely proportional to the number (¢
of charge carrier denstty.

d) A full wave rectifier supplies 200mA at 350 V with ripple less than 10 V. Specify the 06

elements of rectifier circuit using simple LC section filter. Also comment on the selection of
transformer assuming the choke resistance =200() and secondary winding resistance = 20().

Q.8 a) Given Iz = 3.2 mA, hg, = 150,h,, = 25uS (umho) and h,, = 0.5u4S. Determine CE hybrid 06
equivalent circut.

b) A class B push pull amplifier must deliver 10W of audio power to the output load. 06
i) If the output of the transformer is 80% efficient, what is the mmimum power drain on
the power supply under optimum conditions?
ii) What is the mmimum average dissipation rating required for each transistor?

¢) Determne mput impedance, output impedgace and overall voltage gain for a 2 stage R-C 08
coupled amplifier shown in the fig. Load resistor connected across output terminals of the
anplifier is 10kQ. h;, = 1.1kQ, hg, = 50 ,h,, = h,, = 0.
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