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SE316

[Total Marks : 100]

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.
Notations and Acronyms used have usual meaning.
4. Figures to the right indicate full marks..
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PART- A

Find the conductivity of Silicon (a) In Intrinsic condition at a room temp 300°K

(b) with donor impurity of 1 in 10® (c) with acceptor impurity of 1 in 5 x 107 and
(d) with both the impurities present simultaneously. Given that n; for Si at 300°K is
1.5 X 10%cm™3 un = 1300 cm?/V — s and up = 500 cm?/V — s, number of Si
atoms per cm® = 5 x 1022,

Describe the formation of p-n junction in a diode and explain with relevant plots for
space charge, electric field, voltage with respect to space charge width.

Find the diffusion coefficient of holes and electrons for germanium at 300 K. The
carrier mobilities of electrons and holes are, 3600 cm?/V-s and 1700 cm*/V-s
respectively. The density of carriers is 2.5 X 103 /cm?

Boltzman’s constant (k) =1.38 X 10723J/K and e = 1.6 x 10~*° Coulombs.

Define Hall effect. What are the applications of Hall effect.

Find the resistivity of an intrinsic Ge with intrinsic concentration of 2.5 X 103 c¢m”~
Mobility of hole = 1800 cm? /v — s , mobility of electron =3800 cm? /v — s.

Design a FWR with LC filter to provide a 15V dc at 300mA with a minimum ripple of

2%. Also suggest the bleeder resistor value to maintain good voltage regulation.

F08749487D39F86420B23A89D6D231C1

(71

[7]

(6]

[6]
(7]

(71



Q.3

Q4

Paper / Subject Code: SE316 / Electronic Devices & circuits - I

VX el VN Wout

a) Draw the symbolic representation and V-I characteristics of a tunnel diode, and

describe the operating mechanism. What is meant by
i) Tunnelling current and i) negative resistance?

b) Explain what you mean by transition capacitance in a p-n junction diode with a

suitable graph. What are the applications of diodes that make use of this property?

c) Differentiate between ordinary PN junction diode and Schottky Diode.

d) Apply a sine wave signal of +/- 10 V to following Clamper-Network with V=2V and

draw the corresponding output waveform.
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PART-B

a) For the circuit shown, derive an expression for the following:

i) Input impedance, ii) Voltage gain,
iif) output impedance,  iv) Current gain (Use re model)
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b) Discuss the importance of the Darlington-pair configuration. Derive an expression for
the gain of a Darlington-pair configuration. ) [71
¢) ForaDC fixed bias npn transistor circuit,#ec = +12V, Ry = 240 k ohm,
Rc = 2.2 k ohm , and B = 50. Determine the Q-point. [3]
Q.5 a) Compare the following methods of connecting multi-stage amplifiers. 71
i) RC coupled  ii) direct coupled iii) transformer coupled
b) Derive the hybrid parameters for a generalized 2 port network and hence draw the [6]
hybrid model for a common base configuration. Consider npn transistor for the same.
) c) Discuss the classification of large signal power amplifiers. 7]
Q.6 a) With the help of a neat circuit diagram, derive an expression for i) input resistance, 7]
i) Output resistance, iii) voltage gain for stage 1 and stage 2 of a direct coupled
amplifier. Also derive the overall voltage gain.
b) State and explain Miller’s effect, and considering the same derive an expression for 7]

the input impedance of an amplifier.
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Define conversion efficiency of a Class A amplifier with a direct coupled resistive
load. What is the optimum efficiency possible?

PART-C

In a P-type semiconductor, Fermi level is 0.3eV above the valence band at room
temperature of 300 K. Determine the new position of Fermi level for temperature of
400 K.

L 3
Write short note on (any one):
i) Piecewise linear equivalent diode circuits.

ii) PN diode switching times

With a suitable energy-level diagrams compare conductors, semiconductors and
insulators.

Obtain an expression for the ripple factor of a center-tapped full-wave rectifier with a
C-filter and load Ry. Calculate the ripple factor for an output voltage that with 9 V
peak, and has a 5V peak-to-peak ripple voltage, if load Ry = 100 ohms and C=50 uF.
Compare experimental and theoretical values. (assume frequency = 60 Hz).

For the fixed bias network circuit, derive the approximate hybrid equivalent model.

With a neat simplified circuit diagram explain the operation of a class B push-pull

complementary symmetry amplifier.
ol g

Write short notes on (Any one)
i) Cascade amplifier configuration
ii) Cross over distortion

Explain complementary symmetry push pull amplifier.
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