UNIT-V

10

Explain the basic operation of a 565 PLL
using its functional block diagram.

L3

COo3

5M

b)

Draw the block diagram of a PLL and
explain the function of Phase detector,
low-pass filter and VCO.

L3

CO3

SM

OR

11

a)

Explain the operation of a Successive
approximation ADC.

L4

CO4

5M

b)

Mlustrate the following ADC and DAC
specification: resolution, Linearity, accuracy,
monotonicity, settling time.

L4

CO4 |

5M
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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 Outcome

PART - A
B BL | CO
1.a) |Build a circuit of a series positive clipper. L2 | CO1
1.b) |Sketch a collector to base bias circuit. L2 | COl
1.c) |Define the h-parameters hi, ho, hg, and h, L1 | COl
1.d) |Ilustrate the approximate formulas for A;, R; A,,| L2 | COl
R,
l.e) {List the ideal values of CMRR, Input offset| L1 | COl
current, Input offset voltage.
1.f) | Write the applications of oscillator. L1l | COl
1.g) | Give the output voltage formula for an integrator | L2 | CO1
and differentiator.
1.h) |List the applications of OP-AMP. L1 | CO1l
1.1) |Define the phase locked loop. L1l | COl
1.j) |Classify the different types of DAC. L1 | COl
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PART - B

UNIT-III

Explain the operation of a crystal oscillator
and write the expression for its frequency of
oscillation.

L2

CO3

SM

b)

Calculate the frequency of oscillation for a
Wien bridge oscillator with R=6KQ and
C=46nF

L3

CO3

5M

OR

Develop an adder circuit and obtain the
output voltage of an adder circuit using
741 OP-AMP

L4

CO4

SM

Analyze the circuit of a Vto I and I to V
convertor and obtain its output expression.

L4

CO4

SM

UNIT-IV

Describe the basic operation of an a
integrator using 741 OP-AMP

L2

CO3

5SM

Explain the working of a sample and hold
circuit with waveform.

L2

COo3

5M

OR

Describe the working of a non-inverting
comparator with waveforms.

L3

CO3

5M

Max.
BL| CO Marks
UNIT-I
a) | Explain the operation of a diode clipperina|L2 |CO1| 5M
series circuit for positive clipping.
b) | Describe a diode clipping circuit that clips| L3 |CO2| 5M
an input signal at two independent levels
with its transfer characteristics.
OR
a) | Illustrate the collector to base bias technique | L3 [CO2| 5M
for a BJT with necessary circuit diagram.
b) |Consider the self bias circuit where|L3 |CO2| 5M
V=23V, R=12KQ, R; = 90KQ,
R; = 10KQ hg=55, Vgg=0.6V. Determine
(1) Operating point (ii) Stability Factor.
UNIT-II
a) | Derive the expressions for Z;, A,, Ajand Y,| L3 [CO2| 5M
for a Common-Emitter Configuration.
b) | Relate the approximate conversion formulas|L3 |CO2| 5M
for CB, CE, CC configurations and represent
with its two port network.
OR
A CE amplifier has the h parameter given by | L4 |CO4| 10 M

hi=1KQ, h,=2x10", he=50 and hoe=25umhos.
If both the load and source of internal resistance
1KQ. Determine i) Current gain ii)Voltage gain

b)

Draw the circuit of a triangular wave
generator using a 741 OP-AMP and explain
its operation.

L2

CO3

5M
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A triangular wave can be simply absamed by integrating a square wave as shown in Fig

It 13 obvious that the frequency of the square wave and triangular wave 1s the same
as shown in Fig. . Although the amplitude of the square wave 18 constant at =17
the amplitude of the triangular wave will decrease as the freguency increases. This s
because the reactance of the capacitor C, i the feedback circuit decreases at hugh frequences
A resistance R, s connected acress O to avaid the saturation preblem at low frequencies as

in the case of practical integrator.

B R=0R, )
(PSP P, P T & ( 3 m
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Fig. ta] Trianguler waveform generator, [B) Qutput wavelom

zener diodes, The frequency of the triangular waveform can be ealeulated as tellows:
The effective voltage at point P during the time when output of A, is at +1_, level 12 mven
by,
X 4 _.._.ﬁ_‘é__iﬂ,r I i g ;,]

[getiah e RQ & R3 sl ramg
At f = ¢, the voltage at point P becomes equal to zero. Therefore.

#y

S l'rm'u;: — = R" {+ V'-.q.ut }
L

Similarly, at ¢ = ¢,, when the output of A, switches from -V, to + V.

4y

5 -R. . _ R,
P"‘:;u.-m,p = !TA e ‘I:m! 1= RT‘- V-m‘& )
& 3

-

Therefore. peak to peak amphtude of the triangular wave s,
1ts (]:JPJ = i‘»mmp tw“‘.r.;zlix;}) =8 =5

The output switches from -~V . to +1 L in half the time peviod 772 Putting
e values . the basic integrator cguaton

W PP
T =2 RC, 2BV
Putting the value of v, (pp) from Eq. (53.21), we get
_ 4RO R,
R,

Henee the frequency of osaillation f, 1s,

T

f = imﬁ——‘
° T T T 4ROy R

Therefore, the triangular wave oscillates between + TV and — TV,



Sample and Hold circuit efficiently captures and holds analog signals using the interplay between
the MOSFET, capacitor, and operational amplifier. The MOSFET acts as a switch, the capacitor
stores the charge, and the operational amplifier ensures the integrity of the held signal during the

holding period, making it a crucial compenent in various electronic applications.
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i

Understanding how a sample and hold circuit works is like figuring out the roles of its main parts.
Imagine it as a team with three key players: an N-channel Enhancement MOSFET, a capacitor,
and a high-precision operational amplifier. The MOSFET is like a switch, acting similar to a traffic
light. It follows the orders of the input voltage through the drain and the control voltage through the
gate. When it gets a positive control voltage pulse, it turns ON, becoming a closed switch.

Conversely, when the control voltage is zero, it turns OFF, becoming an open switch.

When the MOSFET is in the closed-switch state, the analog signal flows to the capacitor through
the drain. The capacitor quickly charges to its highest level. But when the MOSFET opens, the
charging stops. Thanks to the operational amplifier with its high impedance, the capacitor holds

onto the charge, preventing it from disappearing. This holding period is crucial as it retains the
sampled value.
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GivenR = 1kQund R, = |
5

(a)  Current gain,

(b)  Voliuge puin.
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Therefore,

The output voltage is 180°
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out of phase to the input signal with a gain of 49.26.
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Output Admittance. Yy

I, = .'“J_;.l’, + 11,175
Drviding by V.

= gy ——+ i (1)
i, Iy
Wiith V7, = 0, by KWL in the input cincuit.
B ,!" -+ .'qlf b n".'_, ks =i}

5y O, &+ f1h s 5 %

(2)

Hence
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Current Gain or Current Amplification, A;
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For & transistor amplifier, the current gain A, is defined as the ratio of output current o input current, 1o

/5

i
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Substnuting Vi=lZ, == 1,Z,,
L=hd - LEh
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3.b

Thewvenin voltage at base:

Hy ) 10

Vr = 15 =Vog —————— =23+ ———— =23-0.1 =23V
L Y 90 + 10

Thewvenin resistance:

Fy Ho 80 - 10 JOD

Rg = R = — — = = 9 k{2
- T™H T R + 8y 90w+ 10 10D
£
%=§ﬁ3+1{55+(*+&) B [3”’)

Rg value is not given in problem , it may be assumed as any value and it may be considered

Let Rg = 1 kQ

o

Lo

I
Ei:lc*f

S000D + D.6 + (* +ICT) - 1000
fo=1.44mA

Vee=Voo —Ic(Rc+ Rp) =23 —144-(1241}=23 - 1.44-13 =23 - 18.72 = 4.28V

(IM)

Operating Point:

IL —-]-—ltlnlA_ IC_L-:-Q)STV

For zelf-bias:

1+ 8 1455 56 56 i)
5= — = 7z | 7.87
1+4-82 145508 146111 7111 S




