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Attempt five questions in all. A/l questions carry equal marks.

Scie_r’x_tiﬁc Calculator is allowed.

Question No. 1 is 'c‘ompills'ory. Use of
e ﬂ : All symbols have their usual meaning.
(h = 663 % 10—34,Js, 5= 138 « 10723 JK, g = 16 x 1012 C e =3 108 m/s)

1. Answer the following questlons (mﬁve) ' _ Sx¥El.

B

that has ¢ = 0.98 and I = 100 pA.

(a) “Calculate I and I for a tran51stor

: (b)- The wavelength of hght emlfted by a certam LED is 60 nm. Find the energy

.

in eV.

..

(© Determme peak pomt ermtter voltage fora UIT translstor 1f VBB_

g
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' ' intrinsic semic tor ? How :
What is the position of the Fermi level in an intrinsic semiconduc does i,

()
position change when :
() donors and
(1) acceptors
are added to the semiconductor ?
(¢)  Show that negative feedback helps in reduction of noise in amplifiers.

-

(/) Give a short note on photodiode.

(¢)  Diflerentiate between amplifier and oscillator. State Barkhausen Criterion for self-sustained

oscillations.
(@)  Explain the concept of potential energy barrier.

() Derive the Volt-Ampere (V-I) equation for a p-n junction diode.

(¢) For an abrupt Ge p-» junction doped with donor and acceptor concentrations of
=102 m™ and N s 102 m™, calculate the potential barrier if intrinsic carrier

density_ n;, = 1013 em=. Assume KT/Q = 0.026 V. 2,103

. . - - { -
(@)  Draw circuit diagram of a Full Wave rectifier. Calculate [ o Irms, ripple factor, efficiency

of rectification, - = o i ¥

(h)  With the help of energy band diagram, explain current Vs. voltage characteristics of a

Tunnel diode in forward and reverse biasing conditions. 8,7

_(a) Why the voltage divider bias cireuit is preferred to Fixed bias circuit for a BIT ? Calculate

stability factors S of voltage divider bjas circuit
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(b)) Determine the de bias voltage at e,
o e 8¢ and the curpeny 1. for the voltage-divider configuration

i =22 V, R, = 56 1 -
| kQ, R, = 3.9 k0, R, = 10 kQ, Ry = 1.5 k&2, "

Cin = Cow = 10 UF, €y = 50 pF ang B = 14o0. 8,7 "

O V4

5 (a) Draw Ihe circuit dlagram of RC coupled ampllﬁer Give its ac equivalent circuit in different

Ea e frequency ranges. Derive its voltage gain in lowfrequency region. -

= —

; . o - = |
(i) with a.c. E)Tﬁp‘uf* shorted 'hévingalbxizo RA, Ic = LA Vo o= 22 m}léw_

V, =0V

ce

andV = Vt
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Explain the working of o transistor agtable multivibrator, Obtain an expression fmﬁ.
O (1) xXp i - c ” .
P piod and draw the outpul wavelorm for both the transistors.
s { '
() Explain the working of a JEET, Draw and discuss the transfer and drain ~z:harr.1¢u,rmL
of an n-channel IFET, Also give its equivalent circuit, 3
5 () Whatis amplitude modulation ? Show that the amplitude modulated wave consigty,
carrier and two side bands.
by Determine the nodal voltages for the given network if I, =4 A, L, =2 AR, = 2

RS =6Q Ry=128
R3

Il T R1

(¢) Convert the following 7 to T network.,

>

200

1.8
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(2)

() A phase shift oscillator has three identical RC sections Ry = R = 10 gy

© What do you understand by Quiescent point of a transistor amplifier 7 -

@ What do you understand by the static and dynamic _Iesistamé of

D

z -

A certain transistor has a current gain of 0.99 in CB configuration.

e,
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the dif! ei‘enqér.bet'\ﬁeen ‘:A‘\'ralan_cI;e breakdown
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sketeh the variation
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: botlwaf"}nng input and varying load conditions,
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¢ voltage divider b

( 4

iasing cireuit for a BJT. Explain qualitativ_ély w
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(@9  How does a monostable multivibrator using transistors work ? Gﬁe
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(d)

(©).

(®
@

(h)

v, Vga=0t7 */ and B=100

of the Fermi level in intrinsic, P-type and N-typ

Show the position
itable diagrams.

conductor with sul
Draw the output characteristics of a

configuration.

Draw the circuit diagram of a

tween Pulse Width and Pulse

Dlstmgulsh be
a reverse biased PN -Junctlon cfn_

How does the junction capacitance C of
with applied voltage? Which device makes use of this property?

Determine the numb
er of (i) circuit element
s, (2
meshes, in the circuit shown below. (i ) principal nodes and

n N-channel FET in the Commoﬂ

transistorized monostable multivibrator,
L%

Amplitude Modulation.

A




3 8423 C

% (a) Derive an expression for the width of the depletion region across an abrupt
' PN junction, under unbiased condition. 11

(b) The reverse saturation current at 300 K of a PN junction Si diode is 1 nA.
Find the voltage to be applied to obtain a forward current of 0-5 uA. 4

a) Draw the circuit diagram of a centre-tapped full wave rectifier. Sketch the
input and output waveforms, and explain the circuit operation. Derive the
expressions for average current, rms current and rectification efficiency. 11

s (

O——— A —— § 2

Re
X4 ’ Ry

O- — —-b 0

(b) For the given zener voltage regﬁl-atbr circuit find the rahge over which the
supply voltage V; can be varied, without the loss of regulation. The zener
diode of 5 V and 0:5W has a minimum current of 5 mA. Given :

R;=1kQ, Rs=100Q. - : 4-

5. (a) Sketch the biasing arrangement of the two junctions in the active region of a
BJT in common base configuration. Show the effect of the bias voltage on
depletion regions and barrier voltages on each junction. Show the movement
of charge carriers through BJT, and prove

Ic=alﬁ+(1 +ﬂ)lc30. i : 9
(b) Ifin a transistor the emitter current Ig=1:2 mA, and =60, find :
a,Ig and Ie 6o

SECTION B

A

6. (a) Draw a circuit diagram showing voltage divider bias of an npn transistos

CE amplifier. Explain how the emitter resistor improves the ther
of the circuit. Define and obtain an expression for the stab
ldentify, and explain the working of, the bypass and c

b )
b). AH amplifier has voltage gain 100. It has a nega
- Fing; , e L

12



7. (a)

(b)

8. (a)

()

9. (a)

(b)

: * e

ge gain with negauve feedback.

(i) The volta :
ge when the input vO

tage is 50 mV.
(ii) The feedback volta g

of a CE single stage (ransistor amplifier. Draw the ¢q
ng h-parameters. Calculate the v Olt'a'
impedance of the amplifier,

Draw the circuit
lent circuit usi

ponding ac equiva

current gain, input impedance and output 1

Draw the frequency response curve of an RC coupled amplifier. Def

off frequencies and show them on the diagram. Which circuit eleme

responsible for the change in gain in (i) low frequency range and (

frequency range?

Draw the circuit of a Hartley oscillator and explain its workmg Der
expression for the frequency of oscillations, and the condition for sustai
oscillations.

an amplitude modulator and explain its working, Flnd an exp:re . on

total power in AM wave in term
s of the unmodulated ier ver
modulation index. sl ng :

aw the characteristi
relaxauon osmlator = cum:'s Jf UJT Explaln how a UJT ean,b_.

’:.l e s

13
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Question No. 1 is compulsory.
Attempt five questions in all.
l.  Answer the following questions (any five) :

(a@) What is the difference between Avalanche breakdown and Zener breakdown in a

__p-n junction diode ? : ; :
(b) 'EXPlain why-JFET; are referred to as normally ON devices. 3

(¢) The distortion in an amplifier is found to be 3% when a negative feedback qf 0.04 1s

applied. When the ‘feedbrack is removed the distortion becomes 15%. Find the open

loop gain. : 3
(d) Why negative feedback preferred over positive feedback in amplifier circuits ? 3
P.T.O.

14



(e)

V)

(@)

(5)
(@)

(6)

(@)

( 2 ) 5770

Draw the wave shape of the amplitude modulated wave if m = 0.5 3

For a semiconductor material of a light emitting diode energy £ap is 1.37 eV. What

1s the wavelength of the emitted light ? 3
Determine the nodal voltages for the given network if e 481 =) A,
R;
—MWW—
[ R, R, I

For a four terminal network derive its 1t equivalent circuit in terms of short circuit and

open circuit impedances. ‘ 8

Explain the formation of depletion layer for a p-n junction diode. Derive expressions for

the width of the depletion layer and potential barrier for an abrupt junction. 12

A Germanium abrupt junction has donor density N, = 10'7/cm? on #-side and
decerPERaensiy N° = 1012/em3 on' poside. Caloulate the height of the potential

barrier at the junction if intrinsic carrie density », equals 2 x 10'3/cm?. Assuming
kpT/e = 0.026 eV :

Explain how Zener diode is used in voltage regulation under both varying input and

varying load conditions, 3 6

15
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3.

5770
) Inthe given Zener voltage regulator circuit, find the range over which the supply voltage

.Y,- car be varied, without loss of regulation. The Zener diode of 9 V and 0,25 Watts
" hasa minimum current of 3 mA.

6
R, =120 ohms
e IV :
¥ ’ \\
_ N = R, =15 k ohms
V.=9V,P. =jo25s W f
(c) E“Eoraw the V I characterlstlcs of a solar cell with necessary circuit diagram. 3

\ Dtaw a mrcult dlagram s ,owmg the self-b1as/voltage divider blas of n-p-n transistor
= m CE conﬁguratlon explammg how the self blas-blasmg resistor improves the stability.
= ac | 10

16
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6. What is modulation ? Why is it necessary for transmission of signal ? Describe the characterigid

 ofamplitude modulation, Show that the amplitude modulated wave consists of carrier and 1y
side bands. ;

. T

the basic conditions for sustained oscillations in a feedback oscillator, Draw

of a Colpit ;\_-Qé&i_llgtor and explain its working. Derive the expression for

efestilatlons s Bt e B

17



Fhis question paper containg 4 printed pag |
ages.

Your Roll No

...............

% No. of Question Paper : 5776

H
nique Paper Code » 222504
ame of the Paper : PHHT-518 Electronic Devices
ume of the Course : B.Sc. (Hons.) Physics
mester v Ve
rration : 3 Hours Maximum Marks : 75

structions for Candidates
Write your Roll No. on the top immediately on receipt of
this question paper.
Attempt any FIVE questions in all.
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All questions carry equal marks.

Non-programmable calculators allowed.

(h=6.63 % 10734 Js, kB= .38 %1072 J/IE, Iz 1.6 X 1071&€.
e=3 x10% m/s, §,= 8.85 % 10! F/m)

Attempt any five of the following :

s and electrons in p

0K having resistivity
0'%m™.

p.T.O.

_——

18

(i) Find the concentration of hole
type silicon scmiconduc'tor at 30 1
.02Qcm, p,=475 m?/Vs and n; =143
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(i1)

(iif)

(iv)

(v)

(vi)

(vii)

g

Distinguish between the zener breakdown a"‘ﬂ
avalanche breakdown. |

Show that Io = I + (1 + B) Iego, Where the sympqs

have their usual meaning.

Explain the Barkhausen criterion for sustaine
oscillations.

How many RC networks are required for a phage
shift oscillator. Justify your answer.

For an npn transistor in CE configuration Ve 10VF

VBB = SV; RB = IOKQ; RC = IOOQ and ﬂ = 150' Fmd
the value of V.

A UJT Relaxation oscillator has a source voltage
Vg =40V, R =50KQ and C =2000 pF. Find the tim
period of oscillation of the firing voltage of UIT!
15V. (3%5=1

* . n
Determine the total resistance between points A @
: : jons:
B shown in the figure using T and Pi transformatio®®
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(ii) Draw the circuit diagram of a centre-tapped full wave

rectifier. Derive an expression for ripple factor and
rectification efficiency.

(i) Define drift and diffusion current for a doped
semiconductor.

(ii) Obtain the expression for pn diode current equation.

(iii) For an abrupt Si p-n junction diode with N, = 10Y%cm
and N, = 10'¢ cm™, calculate the depletion layer width

and barrier potential at T = 300 K. (Take €. =12).
(4,7,4)

(i) Draw the hybrid model equivalent circuit of a common
emitter amplifier. Derive expressions for voltage gain,

current gain, for 2 CE amplifier in terms of h

parameters.
: f a
(i) List the factors that affect the bias ;lgbility 0
transistor. AR

¢!

I' (i) Explain how addition of

p¥ o

20
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5

(1)

(i1)

1)

(i)

)

(i1)

the stability for a self biased CE amplifier, (g1
: ye ,4)

Give the circuit diagram of a two stage RC coupj
amplifier. Discuss its equivalent circuits in mid asj
high frequency regions. Also derive the eXpressiong
for voltage gain for these regions.

An amplifier has a voltage gain of 100. The feedback
ratio 1s 0.04. Calculate (i) the voltage gain with
feedback (ii) the output voltage of the feedback
amplifier for an input voltage of 40 mV. (10,5),

Draw the circuit of a Hartley oscillator. Derive an
expression for the frequency of oscillation and condition

for sustained oscillation. 1

Explain the working of an astable multivibrator.
(9,6)

Show mathematically that the amplitude modulatec:l'
wave consists of a carrier and two sidebands of

; i of]
constant amplitude. Draw the frequency spectrum |

an AM wave.
d explain

circuit diagram of a diode detector an :
(871

Give the

its working.
d working of a JFET: Wha

Explain the construction an

is pinch off voltage.
1T

istics for JFE

utput and Transfer characteris ic 4

yraw the 0 _
Dr nfiguration. (500

mmon Souree co

as €O
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