UNIT-IV

Draw the circuit diagram and explain the
working of Hartley oscillator. Also derive the
expression for frequency of oscillation and
condition for sustained oscillations.

L4

CO4

5M

Explain the concept of stability of Oscillators.

L4

CO4

5M

OR

In a Colpitts oscillator, Ci = C, = C and
L = 100 pH. The frequency of oscillation is
500 kHz. Calculate C.

L3

CO4

5M

Illustrate working principle of Wein bridge
oscillator.

L3

CO4

5SM

UNIT-V

Illustrate with diagram, Transformer coupled
Class A Power Amplifier and derive its
maximum efficiency.

L3

CO3

5M

Illustrate Complementary Symmetry Class B
Power Amplifier with diagram and write
about crossover distortion in class B power
amplifiers.

L3

Cco3

5M

11 ]

OR

A class B push pull amplifier supplies power
to a resistive load of 12Q. The output
transformer has a turns ratio of 3:1 and
efficiency of 78.5%. Calculate (i) Maximum
power output, (i) Maximum power
dissipation in each transistor and (iil)
Maximum base and collector current. For
each transistor, assume hg = 25 and Ve =
20V.

L3

CO3

5M

b)

Derive the general expression for the output
power in the case of a class A power
amplifier. Draw the circuit and explain the
movement of operating point on the load line
for a given input signal.

L3

CO3

5M
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ELECTRONIC CIRCUIT ANALYSIS

PVP 23

1I B.Tech - II Semester — Regular Examinations - MAY 2025

(ELECTRONICS & COMMUNICATION ENGINEERING)
Max. Marks: 70

Note: 1. This question paper contains two Parts A and B.
2. Part-A contains 10 short answer questions. Each Question carries 2

BL — Blooms Level

Marks.

3. Part-B contains 5 essay questions with an internal choice from each unit.

Each Question carries 10 marks.
4. All parts of Question paper must be answered in one place.

CO — Course Qutcome

PART - A
BL | CO
1.a) |Express hg h,, h; and h, in terms of CE Two port| L2 | CO1
network.
1.b) |Describe Source Resistance in CS amplifier also| L2 | CO1
called as “Source degeneration” resistance.
1.c) |Discuss the methods of coupling in multi stage| L2 | CO1
amplifiers.
1.d) |What are the classifications of multistage| L2 | COl
amplifiers? Explain the purpose of multistage
amplifiers.
l.e) |‘Negative feedback stabilizes the gain’-justify the| L2 | COl
statement.
1.f) | A feedback amplifier has an open loop gain of 600| L2 | CO1
and feedback factor f= 0.01 Express the closed loop
gain with negative feedback. Lyl
1.g) | Explain the conditions for Barkhausen criterion. L2 | CO1
1.h) | Describe why LC oscillators are preferred over RC| L2 | COl
oscillators at radio frequencies?
1.i) |Explain the applications of power amplifiers? L2 | COl
1.j) | Summarize the classification of power amplifiers. L2 | COl
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PART -B

BL

CO

Max.
Marks

UNIT-1

Compare the CE, CB and CC transistor
amplifier parameters.

L2

CO1

SM

b)

Consider a single stage CE amplifier with R
= lk.Q, Rl = SOKQ., R2 = ZkQ, Rc = le, RL =
1.2kQ, hg=50, h;e=1.1k€Q, h,, = 25uA/V and
he =2.5 x 10*, as shown in Fig. Calculate A,
Ri, Ay, A, A and Ry,

I’Vcc

P

L3

CO2

5M

Fig. CE<CE Cascade amplifier

b)

Illustrate how the input impedance is
increased by Bootstrap Emitter Follower with
neat diagram.

L3

CcOo2

5M

OR

An amplifier consists of 3 identical stages in
cascade, the bandwidth of overall amplifier
extends from 20 Hz to 20 kHz. Calculate the
bandwidth of the individual stage.

L3

CO2

5M

b)

With diagram, derive the expression for
current gain and input resistance of Darlington
amplifier.

L3

CO3

SM

UNIT-III

Determine the CE short circuit current Gain
parameters.

L3

CcOo2

5M

Derive an expression for voltage gain, input
and output impedance of a common drain
amplifier.

L3

CO2

SM

UNIT-II

A voltage series negative feedback amplifier
has a voltage gain without feedback of

|A = 500, input resistance R; = 3k(), output

resistance Ry, = 20kQ and feedback ratio
B = 0.01. Calculate the voltage gain Ay, input
resistance Ry, and output resistance R of the
amplifier with feedback.

L3

CO2

5M

The following figure shows CE-CE cascade
amplifier with their biasing arrangements.
Calculate R;, A;, A,, R, A, and A if circuit
parameters are: R=1 kQ, R = 15kQ, Rg,=
100Q2, Rey = 4 kQ, Rg, = 330Q with R, =
200K and R, = 20K for first stage and R; =
47K and R, = 4.7 kQ for second stage.
Assume that h; = 1.2kQ, he. = 50, h,.=2.5x
10™ and h,e = 25 x 10° A/V.

L3

CcO2

5M

b)

Articulate current series and current shunt
feedback configurations.

L3

co2

5M

OR

Page 20of4

An amplifier has an open loop gain of 1000
and a feedback ratio of 0.04. If the open loop
gain changes by 10% due to temperature,
solve the percentage change in gain of the
amplifier with feedback.

L3

CcO2

5SM

b)

IMustrate  different types of feedback
amplifiers? Give their equivalent circuits.

co2

5M
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&

/" Thus we have the four basic feedback arrangements :
‘- (1) Voltage-series feedback [Fig. 11.3-1(a)]
(2) Voltage-shunt feedback [Fig. 11.3-1(b)]
(3) Current-series feedback [Fig. 11.3-1(c)]
(4) Current-shunt feedback [Fig. 11.3-1(d)]

+ o 2 Basic " +
Vs V, | ameiter W‘ Vs ———t}
— — - Vi J's A== V{J Bg_
V} o A= -i-;; & ﬁ.n ol
b=
Feedback =BV
natwork f
Vi= BV, :
{a) (b)
—
+ = ,D "‘"b'fg

£ ¥y - —
ly= 5*’9
B B
V=Bl

(c) (d)

~ Fig. 11.3-1: Feedback amplifier types (a) voltage-series feedback (b) voltage-shunt feedback
(¢) current-series feedback (d) current-shunt feedback

In Fig. 11.3-1(a) the basic amplifier is a voltage amplifier. Here the output voltage
vp is sampled by connecting the feedback network in parallel with the load. This makes
feedback signal proportional to the output voltage. The feedback voltage v is added
in series with an input voltage source. Thus it is an example of voltage-series feedback.
Here the feedback network forms a series circuit with the input and a parallel circuit
with the output. For this the arrangement is also called series-shunt feedback.

In Fig. 11.3-1(b) the basic amplifier is a current amplifier. Here the feedback current
i7 is proportional to the output voltage and this feedback current is fed in parallel with
the input current source. Thus it represents a voltage-shunt feedback. Here feedback
network is in parallel to both input and output ports, so it is a shunt-shunt feedback.

In Fig. 11.3-1(c) the feedback network is connected in series with the load and it
produces a feedback signal proportional to the output current 7p. So it is & current
feedback. Since the feedback voltage is applied in series with an input voltage sourcé

“ it is a current-series feedback. The arrangement is also called series-series feedback.
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FEFF Hartley Oscillator

y transistor and Lo,

¢ Lwa r!
tor ll")l”k e,
The circuit disgram of a Hartley m(}m Mg, dte C'i; combination apy rr;%im '
f ¥ » OrS ‘ ! !
shown in Fig. 11.10-1. The usl‘;ilh C m“ 1 C, act as blr;(‘kmn/muplm:,dpm i
i

supply Ver: provide s stabilized self onts RF current from reaching the U)Hm,
Rye, the radio frequency choke, IH’;]  collector. The capacitor C and the mdur;,
supply; it also provides d.c. loi ad 1o th L1, L2 form the frequency de ’ff*nmmr
ank circuit.  As 8000 a8 the supy,
switched on & transient flows in t)e tf,
(,II‘CLUt Voltdgf’ across Lg ig the ()lztr

|——- and that across Ly is fed back 1oy,
input of the C FE amplifier. Since the P

+Vee

4 A
TEIVFIN

O is grounded the points A and B 4,
A 1: :- 180° out of phase. The CE araplifier r,
g A% Ce ) s i) b gl yans
] E:; T vides additional phase shiit of 180°. Th..
L the Barkhausen phase shift requirerme.
A e ,O -fmm‘ B of 360° around the loop for oscillation
= LU fulfilled. Now if the amplifier provide
:'C'L sufficient gain the condition of unity lug;

gain i.e., |AB| = 1 may be satisfied azi

Fig. 11.10-1: A BJT Harley Oscillator sustained oscillation will be obtained.

To analyse the performance of the cir-
cuit we consider, for simplicity, the ap- ly
proximate h-parameter equivalent circuit of
Fig. 11.10-2 where we have represented the
inductive and capacitive reactances by Zj,

Ty

=
3

hgly

e L AALL

hy

J = 9
Zy and Zy. Let Zy = jX), Zy = jXo and A—C:Z‘r < f !TE;*{
Zy = X3 where X; = wly, X2 = wls and 1 Jo+ hyelp~ | 2 1t
X3 = —=b, w being the angular frequency — ..
of oscillation, L':;:;:';"r ks,
Applying Kirchhofl's voltage law to the  Fig. 11.10-2: Simplified h-parameter equivi®
input and output circuits we got circuit of Hartley oscillator

Iy I + (lb + h[,;lb - Iu)zl = ()
or, Iylbic+ (1 +hp )20 =1 .7 118
f 1 4] 6'1 (

and 1, - Zy ~ (hftPIfJ = 1y) 2y~ (Iy -+ hyely ~ I,)Z, =0

or, f;,[('l 4- hh’)zl 4 h*fczill - I(_'(Zl + Zo ?‘;) (}HM

o1

Assuning non-zero valies of £, and 1, dividing 1q. (11.10-2) by E¢ (1
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we pet
Srd v Zy (L hy )2 A hyeZs

a T (U ) Zy e
Rearranging, we get,
hic(Zn A 2y Zy) A (V4 Dy ) 2a Zn -+ 202y = 0 (11.10-3)

An alternative derivation of Bq. (11.10-3)

Equation (11.10-3) can also be established by considering the Barkhausen criterion

for oscillation i.e., A = 1. The voltage gain of the amplifier in the absence of feedback
is given by

h“f!f Z[/

Nip

i e
where Zy, = Zo||(Zy + Z1), is Z] = Zy||hic.
Now feedback voltage between the points A and O is
Vy = voltage across 7y = I3Z] and the output voltage between the poiuts B and O is
Vo = voltage across Zy = voltage across (Z3 + Z1)
= I3(Z3 + Z})

where Iy is the current through Zs.
. VA
Therefore, feedback ratio § = m

Now Af = 1 requires that

hf( 73(7;‘*'7’) Z; _

which, on simplification, gives Eq. (11.1U~3)

Now putting Z; = jX1, 22 = jXo and Z3 = jX3 in Eq. (11.10-3) and equating
real and imaginary parts separately to zero we get

(Lt hpe)Xe+ X3 =0 (11.10-4)

and Xi+Xo+Xy=0 (11.10-5)

From Eq. (11.10-5),
1 .
whiy + wln ~ °C #
o | g
- w? = 11.10-6)
or W= G (
Therefore, the frequency of oscillation is ‘
e 1
2O T L)
y i

.

(11.10-7)
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wion a5

i f sy
From Fq. (1 1.30-4) we get the condition 0 ]
(14 h!’“)“"["2 wC/
-— ].
ar. w - La(1+ hye) = C
Using Fa. (11.10-6), L

1 .4
}«

Hation. If we i!lfffufii: Lhe i

hlc = 7:;;

; et nineed osCH

Thus > L1y the condition for sustained : : 2%
hus f}f,a il ol the con s [1 - [‘2 then the f}zqqmg;;rjy of t;?v,fligi::';'a

> .+ r *FIH gy

; - 2 .
inductive effect (A1) between the ¢ol | s follows:

o ! 4 . . b o as 10105
the condition of oscillation are slightly modified a:

1
= - (1116
e a/C(Ly + L2 +2M) =
L1+M {11 1,

¢ hpe 2 -

d.ﬂd lg il L2 “:" M
Hartley oscillators are primarily used for the generation of BF oscillations, for o
in transistorized radios and other entertainment receivers: The frequency of geg.
p P ¥ » . v
is changed conveniently by varying the capacitor C
R%‘T Hartley Oscillator
artley oscillator may also be designed by using a FET. Fig. 11.10-3 showd 1o
circuithof a FET Hartley oscillator. The frequency of oscillation ii given by

Eq. (11.10:9).
+Von i
\ % R“C '/1/".
\g\ dai
g
> f_J P G

i .
g 2
o
e e ¥
L - L
——— BB — o
W 777N .
: 1 b
,,_,/ : 'C &
// Fig. 11.10-3: A FET Hartley Oscillator™
,// \

. \
11.11 -~ Colpitts Oscillator
Siapatd
The cirenit diagram of a Colpitts oscillutor ye Sk & tencddion S B LC\”ST:
shown in Fig. 11.11-1. Note that the ciregiy o strilar to that of Hartley g

1t
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