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UNIT I BASICS OF OPERATIONAL AMPLIFIERS
PART - A

1. Mention the advantages of integrated circuits. (APR /MAY 2010)
Miniaturization and hence increased equipment density.
Cost reduction due to batch processing.
Increased system reliability due to the elimination of soldered joints.
Improved functional performance.
Matched devices.
Increased operating speeds.
e Reduction in power consumption.
2. Mention the characteristics of an ideal op-amp. (MAY 2017)
e Open loop voltage gain is infinity.
e Input impedance is infinity.
e Output impedance is zero.
e Bandwidth is infinity.
e Zero offset.
3. Define slew rate and CMMR. (Nov /Dec 2010) (Apr /May 2011) (APR /MAY 2013)
e Slew rate : It is defined as the maximum rate of rate of change of output voltage realize by a
step input voltage .1t is specified in V/ps,
Slew rate= output voltage change / time
e CMMR: The CMRR is defined as the ratio o the differential voltage gain A,,,,to common

mode voltage gain A_.,,, and is generally expressed in terms of decibels.
Adm

CMRR=20 log>=> db

4. What is differential amplifier?

A differential amplifier is an amplifier that amplifies the difference between two voltages and
rejects the average or common mode value of two voltage. It provides the output voltage.
Proportional to the difference between the input voltages.

Vo=4,V, -V,)
5. Why is an active load used in a differential amplifier? (Nov /Dec 2010)
Active loads are used in bipolar differential amplifier circuits to increase the differential
mode gain by eliminating large loads resistance and parasitic capacitance.

6. What is Schmitt trigger?
The Schmitt trigger or the bistable multivibrator uses positive feedback configuration with a
loop gain greater than unity. The feedback elements are connected between the output terminal and
the non-inverting terminal that results the effect is called hysteresis.
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7. What is the need for frequency compensation in practical op-amps?
Frequency compensation is needed when large bandwidth and lower closed loop gain is desired.
Compensating networks are used to control the phase shift and hence to improve the stability.

8. Design an amplifier with a gain of -5 and input resistance of 5k().
A=-Rf/R1
Rf=-AR1 =-(-5)(5)=25 kQ
9. Assume slew rate of 741 is 0.5V/us. What is the maximum and undistorted sine wave that can
be obtained for i) 12V peak ii) 5V peak?
Refer Linear Integrated Circuits by “D. Roy Choudhury” page No: 123-130
10. Assume los=400Na,RF=100k(Q and R1=1Kk(). Determine the maximum output offset voltage.
Refer Linear Integrated Circuits by “D. Roy Choudhury” page No: 145
11. Why IC 741 is not used for high frequency applications? (MAY 2015)
IC741 has a low slew rate because of the predominance of capacitance present in the circuit at
higher frequencies. As frequency increases the output gets distorted due to limited slew rate.

12. What is current mirror? (APR /MAY 10,19)
The circuit in which the output current is forced to equal the input current is called ads
current mirror circuit.

13. Define virtual ground of OP-Amp?
A virtual ground is a ground which acts like a ground. It is a point that is at the fixed ground
potential (Ov), though it is not practically connected to the actual ground or common terminal of the
circuit.

14. What are the limitations in a temperature compensated zener-reference source?
A power supply voltage of at-least 7 to 10 V is required to place the diode in the breakdown
region and that substantial noise is introduced in the circuit by the avalanching diode.

15. State the input terminals associated with an Op-amp. (April/May, 2017)

The ideal Op Amp has three important terminals in addition to other terminals. The input terminals are

Inverting input and Non inverting input. The third terminal is the output which can sink and source current
and voltage. The output signal is the amplifiers gain multiplied by the value of the input signal.

16. State the advantages of integrated circuits over discrete components. (April/May, 2017)
-1C's will give high reliability.
-They have lesser number of connections.
-These are available at low cost due to bulk production.
-1C's consume very tiny power or less power




17. Define offset voltage of a differential amplifier. (APRIL/MAY, 2017)
A small voltage is applied to the input terminals to make the output voltage as zero when two input
terminals are grounded. Such voltage is called as offset voltage of an differential amplifier.

18. What are the two methods can be used to produce voltage sources? (APRIL/MAY, 2018)
There are 2 methods that can be used to produce voltage sources namely,
-using the impendence transforming properties of the transistor, which in turn determines the
current gain of the transistor and
-using an amplifier with negative feedback.

19. Define differential mode gain. (NOV/DEC, 2018)
The Aqis the gain with which the amplifier amplifies the difference between two input signals.
Hence it is called as the differential gain of differential amplifier. The differential mode gain is
expressed as, Ad =Vo/ Vyg
V,o— output voltage, Vq— difference voltage.

20. Define slew rate. (NOV/DEC, 2019)

The slew rate is defined as the maximum rate of change of output voltage caused by a step input
voltage. An ideal slew rate is infinite which means that op-Amp’s amp‘s output voltage should change
instantaneously in response to input step voltage.

PART - B

1. Design a Widlar and wilson current source and obtain the expression for output current. Also prove that
widlar current source has better sensitivity than constant current source For Widlar current source, VT
In(Icl/Ic2) =1c2 R2
Refer Linear Integrated Circuits, 4th edition by “S. Salivahanan” page No: 38-39, 41-42 (NOV 2016)

2. Define slew rate . Explain the cause of slew rate and drive an expression for slew rate for an op-amp
voltage follower?

Refer Linear Integrated Circuits, 4" edition by “D. Roy Choudhury” page No: 49,123 (NOV 2016)

3. Explain in detail about DC performance characteristics of Op-amp.

Refer Linear Integrated Circuits, 4" edition by “D. Roy Choudhury” page No:104 (MAY 2017)

4. Explain inverting and non-inverting amplifier of ideal op-amp.

Refer Linear Integrated Circuits, 4" edition by “D. Roy Choudhury” page No:43,47

5. Draw the transfer characteristics of operational amplifier and explain its linear and non-linear
operation.

Refer Linear Integrated Circuits, 4™ edition by “D. Roy Choudhury” page No:43,47 (Nov/Dec, 2018)

6. Explain in detail about AC performance characteristics of Op-amp.

Refer Linear Integrated Circuits, 4™ edition by “D. Roy Choudhury” page No:111 (MAY 2017)

7. Discuss the operation of the BJT amplifier with active loads.

Refer Linear Integrated Circuits, 4nd edition by “D. Roy Choudhury” page No:  (Nov/Dec, 2018)

8. Discuss about the principle of differential amplifier using BJT.

Refer Linear Integrated Circuits, 4nd edition by “D. Roy Choudhury” page No: (April/May, 2018)




9. Analyze the operation of BJT current mirror and thus explain the volt-amp characteristics.
Refer Linear Integrated Circuits, 4nd edition by “D. Roy Choudhury” page No: (Nov/Dec 2019)

10. Analyze the small signal model of the BJT amplifier using the h parameter and deduce the expression
for differential and common mode gain for differential output.
Refer Linear Integrated Circuits, 2nd edition by “D. Roy Choudhury” page No:118  (Nov/Dec 2019)
11. Draw the inverting and non-inverting amplifier circuits of an op-amp in closed loop configuration.
Obtain the expressions for the closed loop gain in these circuits.

Refer Linear Integrated Circuits, 4th edition by “S. Salivahanan” page No:130 (Nov/Dec 2017)
12. Perform the AC analysis of the operational amplifier 741.
Refer Linear Integrated Circuits, 4th edition by “S. Salivahanan” page No:93 (Nov/Dec 2017)

13. (i) Compare different configurations of differential amplifier
Refer Linear Integrated Circuits, 4th edition by “S. Salivahanan” page No:93 ~ (APRIL/MAY, 2017)
(ii) For a dual input, balanced output differential amplifier, R¢=2.2kQ, Re= 4.7 kQ, Rs1=Rs>=50Q. The
supply voltage is £10V. The hfe for the transistor is 50. Assume silicon transistors and hie = 1.4kQ.
Determine the operating point values, differential gain, common mode gain and CMRR.
(APRIL/MAY, 2017)
14. State the advantages of integrated circuits over the discrete components. (APRIL/MAY, 2017)
15. Explain the fabrication process of monolithic integrated circuits with necessary diagrams.
Refer Linear Integrated Circuits, 4th edition by “S. Salivahanan” page No: 12, 24

(APRIL/MAY, 2017)




UNIT 11 APPLICATIONS OF OPERATIONAL AMPLIFIERS
PART - A

1. What is an antilog amplifier? Draw the circuit diagram of an antilog amplifier?
Log amplifier can be turned around to provide the antilog or exponential function which is called
the antilog amplifier which can be obtained by using a diode/transistor.
i . Re,

2. What is a function of current to voltage converter? Give an example? (APR /MAY 2010)
Current to voltage converter is a circuits which converts an input current source proportional to

output voltage. Ex: photo detector, photo transistor. It is also known as current controlled voltage
source (CCVS).

3. List the features of instrumentation amplifier.
e Very low output impedance
e Large voltage gain

e High CMRR
e Low input offset
e Flexibility
e Low temperature drift
4. Draw the circuit diagram of differentiator and give its output equation. (APR /MAY 2010)
Ry
Eix ‘——/\/\/\/\__
; _)"X'\
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dv; i
Output equation : Vy = —C; Ry —=
5. What is a precision rectifier? (APR /MAY 2011)

The signal processing application with very low voltage , current and power require rectifier
circuits. The ordinary diode cannot rectify voltage below the cut in voltage of the diode . A circuit
which can act as ideal diode or precision signal processing rectifier circuit for rectifying voltage which
are below the level of cut in voltage of the diode can be designed by placing the diode in the feedback
loop of an opamp.

6. Give the schematic of op-amp based voltage to current converter.




7. What is adder/summing amplifier?
Summing amplifier is a type of linear amplifier which is used to combine two or more analog inputs
signal. It provides the output equal to the linear summation of input signals. It classified into two
types:
e Inverting summer
e Non inverting summer

8. Draw the circuit diagram of integrator and give its output equation.
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9. State two advantages of active filters over passive filters.

A passive filter is a kind of electronic filter that is made only from passive elements — in
contrast to an active filter, it does not require an external power source (beyond the signal). An
active filter is a type of analog electronic filter, distinguished by the use of one or more active
components and require an external power source

10. Give the comparison of Clipper and clamper. (MAY 2015)

Parameters Clipper Clamper

Definition Clipper delimits the amplitude of the output Clamper shifts the DC level of the output
voltage. voltage.

Output Voltage Less than the input voltage. Multiples of input voltage.

Energy storage Not required Requires (Capacitor is used as energy

component storage element)

Shape of Output Shape changes (Rectangular, sinusoidal, Shape remains same as input waveform.

Waveform triangular etc.)

DC Level Remains same DC level get shifted

Applications In transmitters, receivers, amplitude selector, In voltage multiplying circuits, Sonar, Radar
noise limiter etc. system etc.

11. State the errors in an ideal differentiator.

e At high frequencies, a differentiator may becomes unstable and enters into oscillation.
e The input impedance decreases with increase in frequency, thereby making the circuit sensitive
to high frequency noise.




12. When inverting amplifier is called phase inverter?

The gain is a factor which is multiplied to input signal to get the output signal. Thus we can say that
the scale of the input signal can be changed by changing the scale of the amplifier i.e. the gain. Hence
the circuit is also called as scale changer. If the gain is 1 it is called as phase inverter.

13. Define Sign changer and scale changer. (NOV 2015)

The basic inverting amplifier configuration using an op-amp with input impedance Z 1 and
feedback impedance Z f .

If the impedance Z 1and Z f are equal in magnitude and phase, then the closed loop voltage

gain is -1,and the input signal will undergo a 1800 phase shift at the output. Hence, such circuit is also
called phase inverter. If two such amplifiers are connected in cascade, then the output from the second
stage is the same as the input signal without any change of sign.

Hence, the outputs from the two stages are equal in magnitude but opposite in phase

and such a system is an excellent paraphase amplifier.

Scale Changer:

Referring the above diagram, if the ratio Zf / Z1 = k, a real constant, then the closed loop gain is —k,
and the input voltage is multiplied by a factor —k and the scaled output is available at the output.
Usually, in such applications, Zf and Z1 are selected as precision resistors for obtaining precise and
scaled value of input voltage.

14. How to detect the peak signal and draw the circuit for that.

Peak detector is a circuit which converts the applied sinusoidal input into square wave output. The
output of Schmitt trigger swings between upper and lower threshold voltages, which are the reference
voltage of the input waveform.

15. How does operational amplifier work as an integrator? (NOVI/DEC, 2018)

As the name implies, the Op-amp Integrator is an operational amplifier circuit that performs the
mathematical operation of Integration that is we can cause the output to respond to changes in the
input voltage over time as the op-amp integrator produces an output voltage which is proportional
to the integral of the input voltage. In other words the magnitude of the output signal is determined
by the length of time a voltage is present at its input as the current through the feedback loop
charges or discharges the capacitor as the required negative feedback occurs through the capacitor.

16. Draw the circuit of clipper using an Op-Amp. (NOV/DEC, 2018)
\ Dy
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17. What is the function of phase shift circuit? (APRIL/MAY, 2018)

The phase shift circuits produce phase shifts that depends uoin the frequency and maintain a
constant gain. These circuits are also called as constant-delay filters or all-pass filters. The constant
delay refers to the fact that the time difference between input and output remains constant when




frequency is changed over a range of operating frequencies. This is called as all-pass because
normally a constant gain is maintained for all the frequencies within the operating range.

18. Write the other name for clipper circuit. (APRIL/MAY, 2018)

The clipper is also called as an amplitude limiter, consist of an inverting amplifier circuit with a
back-to-back zener diode and a single diode connected in the feedback loop.

19. What are the disadvantages of basic operational amplifier differentiator? (NOV/DEC, 2019)

The Op-amp Differentiator circuit in its basic form has two main disadvantages:
- it suffers from instability at high frequencies as mentioned above,
-the capacitive input makes it very susceptible to random noise signals and any noise or harmonics
present in the source circuit will be amplified more than the input signal itself. This is because the
output is proportional to the slope of the input voltage so some means of limiting the bandwidth in
order to achieve closed-loop stability is required.

20. Audio filters are usually Butterworth filters. Justify. (NOV/DEC, 2019)

The Butterworth filter is a type of signal processing filter designed to have as flat frequency
response as possible (no ripples) in the pass-band and zero roll off response in the stop-
band. Butterworth filters are one of the most commonly used digital filters in motion analysis and
in audio circuits. Thus audio filters are usually Butterworth filters.

PART - B

Draw the circuit diagram of a second order Butterworth active low pass filter and derive an expression
for its transfer functions and explain a second order low pass filter.

Refer Linear Integrated Circuits, 4™ edition by “D. Roy Choudhury” page No: 265 (DEC 2016)
Explain the working of full precision rectifier.

Refer Linear Integrated Circuits, 4th edition by “S. Salivahanan” page No: 232 (MAY 2016)
Design a differentiator to differentiate an input signal that varies in frequence from 10Hz to about
1Khz.

Refer Linear Integrated Circuits, 2" edition by “D. Roy Choudhury” page No: 324 (MAY 2015)
Discuss the need for an instrumentation amplifier? Give a detailed analysis for the same.

Refer Linear Integrated Circuits, 4" edition by “D. Roy Choudhury” page No: 141 (MAY 2017)
() Explain the function of instrumentation amplifier and derive the expression for gain.

(i)Explain the function of full wave rectifier using Op-Amp and diodes. (Nov/Dec, 2019)
Refer Linear Integrated Circuits, 4™ edition by “D. Roy Choudhury” page No:141,

(i) Draw the circuit of temperature independent logarithmic amplifier and explain its operation. Also
deduce the expression for output voltage.

(i)Explain the function of positive clipper circuit with its input and output waveforms.

Refer Linear Integrated Circuits, 4th edition by “S. Salivahanan” page No: 208, 242 (Nov/Dec, 2019)
. With a neat diagram, explain voltage-current converter. (APRIL/MAY, 2018)
Refer Linear Integrated Circuits, 4™ edition by “D. Roy Choudhury” page No: 146




10.
11.

12.

13.

14.

15.

16.

(1) Describe about the voltage follower circuit.

(if) Write short notes on subtractor circuit.

Refer Linear Integrated Circuits, 4th edition by “S. Salivahanan” page No:175, 186 (APRIL/MAY,
2018)

With a suitable diagram, explain the working principle of an instrumentation amplifier and derive its
gain.

Refer Linear Integrated Circuits, 4" edition by “D. Roy Choudhury” page No: 141 (NOV/DEC, 2018)
Design a second order Butterworth low-pass filter having upper cut-off frequency of 2.1961 KHz.
Explain the working principle of instrumentation amplifier and Schmitt trigger.

Refer Linear Integrated Circuits, 4th edition by “S. Salivahanan” page No: 189, 230 (April/May, 17)
Explain the working principle of precision full wave rectifier and integrator.

Refer Linear Integrated Circuits, 4th edition by “S. Salivahanan” page No: 232, 195 (April/May, 17)
Design a clipper circuit for a clipping level of +0.61V, given an input sine wave signal of 0.5V peak.
Assume the gain of the amplifier is 12 and it has an input resistance of 1kQ connected. (May, 17)
Design a second order Butterworth low-pass filer having upper cut-off frequency of 2.5 kHz.
(April/May, 17)

Draw the operational diagram and explain the working principle of antilogarithmic amplifier and
Schmitt trigger.

Refer Linear Integrated Circuits, 4th edition by “S. Salivahanan” page No: 210 (Nov/Dec, 18)
Design a clipper circuit for a clipping level of +0.83V, given an input sine wave signal of 0.3V peak.
Assume the gain of the amplifier is 9 and it has an input resistance of 2.2 kQ connected. (Nov/Dec, 18)




UNIT 11l ANALOG MULTIPLIER AND PLL
PART - A

Define capture range of PLL.

The range of frequencies over which the PLL can acquire lock with the input signal is called as

capture range.

. Write the significance of Lock range of a PLL. (MAY 2014)
When PLL is in lock, it can trap freq changes in the incoming signal. The range of frequencies

over which the PLL can maintain lock with the incoming signal is called as lock range.

. What is an operational transconductance amplifier? (MAY 2013)

It is basically a voltage to current converter . The constant of proportional between input and
output is nothing but the transconmductance of the amplifier.
Relation between input and output is given by

Iy = gmVin
where,
g..=transconductance or gain of OT
V., =differential input +V

Draw the relation between the capture range and lock range in a PLL. (NOV 2013)
VO

The frequency range f; and f; is called capture range and frequency range f, and f, is called lock

range.
How do you convert a basic multiplier to a squaring and square root circuit? (MAY 2017)
Refer Linear Integrated Circuits, by “A.P.Godse” page No: 4-59
Mention the application of analog multiplier.

Analog multiplier is an active network which is produces an output proportional to the
multiplication of two input V,and VS .based on the input it is divided into two types voltage

multiplier and current multiplier.
. What is a four quadrant multiplier?

The four quadrant operation indicates that the output voltage is directly proportional to the
product of the two input voltages regardless of the polarity of the inputs and such multipliers can be
operated in all the four quadrants of operation.




8. How VCO differ from Oscillators?
Frequency modulation

e Tone generator

e FSK

e FM modulation

e Frequency generator and frequency multiplier.

9. What is a frequency synthesizer?
A frequency synthesizer is an electronic circuit that generates a range of frequencies from a single
reference frequency. A frequency synthesizer may use the techniques of frequency
multiplication, frequency division, direct digital synthesis, frequency mixing, and phase-locked
loops to generate its frequencies. The stability and accuracy of the frequency synthesizer's output
are related to the stability and accuracy of its reference frequency input. Consequently, synthesizers
use stable and accurate reference frequencies, such as those provided by crystal oscillators.

10. List the applications of analog multiplier. (NOV 2014)
e Multiplication
e Division
e Squaring
e Gain control stage
e Square root extraction
e Bandwidth control stage

11. Give the relation between the capture range and lock range in a PLL?

The frequency range f; and f, is called capture range and frequency range f, and f, is

called lock range.

12. Draw the basic functional diagram of a PLL? (MAY 2015)
‘ N
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13. Define pull out and Pull in range.
The maximum frequency range which breakdown the progressive phase lock is called pull out
range.
The total time taken by the PLL to establish a lock is called pull in time.
14. List the applications of multiplier ICs. (NOV/DEC, 2019)
The multiplier 1Cs are used for the following purposes:
Q) Voltage squarer
(i) Frequency doublers
(i) Voltage divider
(iv)  Square rooter
(V) Phase angle detector
(vi)  Rectifier



https://en.wikipedia.org/wiki/Frequency_multiplier
https://en.wikipedia.org/wiki/Frequency_multiplier
https://en.wikipedia.org/wiki/Frequency_divider
https://en.wikipedia.org/wiki/Direct_digital_synthesis
https://en.wikipedia.org/wiki/Frequency_mixer
https://en.wikipedia.org/wiki/Phase-locked_loop
https://en.wikipedia.org/wiki/Phase-locked_loop
https://en.wikipedia.org/wiki/Crystal_oscillator
https://en.wikipedia.org/wiki/Electronic_oscillator

15. Differentiate Lock-in-range and capture range of PLL. (NOV/DEC, 2019)
The range of frequencies over which PLL will track the input frequency signal and remains locked
is referred as PLL Lock range. The lock range is usually band of frequencies above and below the
PLL free running frequency as described earlier. If the frequency of the input signal is outside the
PLL lock range than PLL will not be able to lock. Under this condition, VCO frequency jumps to
its fundamental free running frequency. As described earlier when the frequency within PLL lock
range is applied to the circuit. The circuit will adjust and will remain in locked condition. Any
deviation thereafter will be adjusted due to Phase detector, LPF and VCO functionalities. Once
input signal is captured, PLL will remain in locked state and will track the changes in the input
signal till it remains within lock range. The range of input frequencies over which PLL will capture
the input signal is referred as PLL capture range, it is much narrower compare to the PLL lock
range.

16. Mention the significance of Gilbert multiplier cell. (NOV/DEC, 2018)
Gilbert cell, in electronics, is a type of mixer. It produces output signals that are proportional to the
product of two input signals. The advantage of this circuit is the output current is an accurate
multiplication of the (differential) base currents of both inputs.

17. State the applications of phase locked loop. (NOV/DEC, 2018)
The 1C 565 PLL is used for the applications such as
() Frequency multiplication/division
(i)  AM detection
(iii)  FM detection
(iv)  FSK modulation/demodulation
(v) Frequency synthesizing

18. What is Gilbert multiplier cell. (APRIL/MAY, 18)
Gilbert multiplier cell is a modification of the emitter coupled cell and this allows four-quadrant
multiplication. Therefore, it forms the basis of the most of the integrated circuit balanced multipliers.
Two-cross coupled emitter-coupled pairs in the series connection with an emitter coupled pair form
the structure of the Gilbert multiplier cell.

19. State any 2 terminologies associated with multiplier characteristics. (APRIL/MAY, 18)
The commonly used terminologies associated with the multiplier characteristics are
1. Accuracy 2. Linearity 3.Squaring mode accuracy 4. Bandwidth
20. What is reference generator (RG)?
Reference generator is a linear device that generator the analog input signal for the phase
locked loop. Normally since wave generator are used as an input section to generate the analog
input signal.




10.

11.

12.

13.

PART B

Explain the process of capturing the lock and also derive for capture range and lock range.

Refer Linear Integrated Circuits, 4" edition by “D. Roy Choudhury” page No: 337 (NOV 2016, 19)
Explain the working principle of four quadrant variable form transconductance multiplier

Refer Linear Integrated Circuits, 4" edition by “D. Roy Choudhury” page No: 404 (MAY 2016, 17)
Explain in detail about any one application of PLL.

Refer Linear Integrated Circuits, 4" edition by “D. Roy Choudhury” page No: 437  (MAY 2016)
Analyze the Gilbert’s four quadrant multiplier cell with a neat circuit diagram.

Refer Linear Integrated Circuits, 4" edition by “D. Roy Choudhury” page No: 404 (MAY 2017, 19)
Discuss the Working principles of Frequency synthesizer.

Refer Linear Integrated Circuits, 4" edition by “D. Roy Choudhury” page No: 442  (MAY 2017)
Explain how operations of division and taking square root can be carried out using a multiplier 1C.
With a neat functional diagram, explain the operation of VCO and also derive an expression.

Refer Linear Integrated Circuits, 4" edition by “D. Roy Choudhury” page No: 334

Discuss briefly about analog multiplier ICs.

Refer Linear Integrated Circuits, 4th edition by “S. Salivahanan” page No: 406 (APRIL, 2018)
Explain the operation of the basic PLL with a neat schematic diagram.

Refer Linear Integrated Circuits, 4™ edition by “D. Roy Choudhury” page No: 327 (APRIL, 2018)
Explain in detail on the operation of a basic phase locked loop.

Refer Linear Integrated Circuits, 4™ edition by “D. Roy Choudhury” page No: 327 (APRIL, 2018)
How are PLLs applied for frequence synthesizing and FM detection?
Refer Linear Integrated Circuits, 4™ edition by “D. Roy Choudhury” page No: 327 (APRIL, 2018)

Obtain the expression for free running frequency of voltage controlled oscillator.

Refer Linear Integrated Circuits, 4™ edition by “D. Roy Choudhury” page No: 334 (April, 2018, 19)
Show that PLL IC can be used as AM demodulator.

Refer Linear Integrated Circuits, 4™ edition by “D. Roy Choudhury” page No: 337 (NOV, 2019)




UNIT IV ANALOG TO DIGITAL AND DIGITAL TO ANALOG CONVERTERS
PART - A

1. What is a sample and hold circuit? Where it is used? (NOV 2015)
A sample and hold circuit is one which samples an input signal and holds on to its last sampled
value until the input is sampled again. This circuit is mainly used in digital interfacing, analog to
digital systems, and pulse code modulation systems.

2. Which type ADC is the fastest? Why?

Flash ADC is the fastest ADC .flash A/D converter, also known as simultaneous or parallel
comparator ADC, because the fast conversion speed is accomplished by providing 2™ — 1
comparator and simultaneously comparing the input signal with unique reference level spaced, LSB
part.

3. Define resolution of DAC. (NOV 2014)

Resolution is the number of different analog output values that can be provided by a DAC.
For n-bit DAC resolution =2n.Resolution is also defined as the ratio of a change in output V and
resulting from a change of 1 LSB at the digital inputs.

] V OFS
Resolution=

4. Define conversion time of DAC.

It is a time required for conversion of analog digital into its digital equivalent. It is also called
setting time

5. List the application of analog to digital converter.
e Computer and scanner

e Digital signal processing

e Modem

e Music recording

6. Compare binary ladder and R-2R Ladder type DAC.
BINARY LADDER R-2R LADDER

Wide range of resistor value is required Easily to build accurately with two metal film
resistors

It is unpractical to fabricate large value of | Easy to fabricate
resistors

Finite resistance of the switch disturb the | Voltage remain constant with changing input

binary weighted relationship among various | binary words
currents

7. A 12 bit D/A converter has a resolution of 20mV/LSB. Find the full scale output voltage.
MAY 2016

Refer Linear Integrated Circuits, 2" edition by “D. Roy Choudhury” page No: 159




10.

11.

12.

13.

14.

List out the direct type ADCs.

Flash type converter

Counter type converter

Tracking or servo converter

Successive approximation type converter

What would be produced by a DAC, when output range is 0 to 10v and whose input binary
number is 10111100(for 8 bit DAC)? (MAY 2016)

14 OFS_ 10

Resolution= = =0.0392V.
2n—1 256—1

Mention the advantages of R-2Rladder type DAC when compared to weighted resistor type
DAC. (NOV 2016)
Number of bits can be expanded by adding more sections of same R-2R values.

In R-2R node voltages remain constant with changing input binary words.

Determine the number of comparators and resistors required for 8bit flash type ADC?
Refer Linear Integrated Circuits, 2" edition by “D. Roy Choudhury” page No: 357

A 12 bit D/A converter has a resolution of 20mV/LSB. Find the full scale output voltage.
Refer Linear Integrated Circuits, 2" edition by “D. Roy Choudhury” page No: 368

Draw the binary ladder network of DAC. If the value of the smaller resistance is

10K,what is the value of the other resistance. (NOV 2016)
Refer Linear Integrated Circuits, 2" edition by “D. Roy Choudhury” page No: 367

What are the demerits of weighed resistor digital to analog converter? (NOV, 2019)

-The disadvantage of the weighted resistor DAC is the numerous resistor values. For instance, if we
take an 8-bit converter, the 8 resistors will range from R to 128R in binary weighted steps.
-The accuracy and stability of this type DAC depends on the accuracy of the resistors used.

15. Differentiate direct type and integrated type in ADC converters. (NOV, 2018)
Direct type ADC Integrated type ADC
1. It compares a given analog signal with an 1. It performs the A/D conversion in an indirect
internally generated equivalent analog manner. It is a special class of converter
signal. which used either a reference voltage, or
integrates the signal during the conversion
process.
2. Flash type, counter type are examples for 2. For example, many of the digital voltmeters
direct type DAC employ integrating ADC in the circuit.
16. What is the need for sample and hold circuit? (NOV, 2018)

Sample & Hold Circuit is used to sample the given input signal and to hold the sampled
value. Sample and hold circuit is used to sample an analog signal for a short interval of time in the

range of 1 to 10uS and to hold on its last sampled value until the input signal is sampled again.




17.

18.

19.

20.

Define OverSampling.
The technique of increasing the apparent sampling frequency of a digital signal by repeating each
digit a number of times, in order to facilitate the sub-sequent filtering of unwanted noise.

Write the names of switches used in MOS transistors. (APRIL, 2018)
Totem pole MOSFET switch
Switches using CMOS inverter.
How is the classification of A/D converters carried out based on their operational features?
(NOV/DEC, 2017)
1. Type 1: ADC can be classified into 2 groups: (a) programmed (b) non-programmed ADC
2. Type 2: (a) closed-loop or feedback type ADC (b) open-loop type ADC
3. Type 3: (a) capacitor-charging type ADC (b) discrete voltage comparison type ADC
4. Type 4: (a) direct type ADC (b) integrating type ADC
Define monotonicity of a DAC.
A monotonicity D/A converter is one which the output always increases as the input
increased. If the maximum DNL error is less than 1 LSB, the D/A converter is guaranteed to be

monotonic.
PART B

Describe the operational features of R-2R ladder type D/A converter.

Refer Linear Integrated Circuits, 4™ edition by “D. Roy Choudhury” page No: 352 (NOV, 2018,
17) (May, 17)

Discuss the various switches employed for D/A converter.

Refer Linear Integrated Circuits, 4th edition by “S. Salivahanan” page No: 461 (NOV, 2018)
()With a neat block diagram, explain the operation of flash and successive approximation type A/D
converter.

Refer Linear Integrated Circuits, 4™ edition by “D. Roy Choudhury” page No: 358, 361 (NOV, 18)
(i))What is oversampling? Give examples for oversampling converter.

Refer Linear Integrated Circuits, 4th edition by “S. Salivahanan” page No: 495 (NOV, 2018)
Enumerate the specifications of D/A converter.

Refer Linear Integrated Circuits, 4™ edition by “D. Roy Choudhury” page No: 366 (APRIL, 2018)
Describe in detail about the single slope type ADC with neat sketch.

Refer Linear Integrated Circuits, 4th edition by “S. Salivahanan” page No: 488 (APRIL, 2018)
Explain in detail on the operational features of 4-bit weighed resistor type D/A converter.

Refer Linear Integrated Circuits, 4" edition by “D. Roy Choudhury” page No: 349 (NOV, 2017)




10.

11.

12.

13.

With neat internal diagram explain the Successive approximation ADC.

Refer Linear Integrated Circuits, 4" edition by “D. Roy Choudhury” page No: 361 (May, 2017)
With the neat block diagram explain the working dual slope ADC.

Refer Linear Integrated Circuits, 4" edition by “D. Roy Choudhury” page No: 363 (May, 2017)
Design a suitable D/A converter to convert 8-bit binary i/p in parallel form. Binary ‘0’ corresponds
to OV and binary ‘1’ to 5V. Maximum output is +5V. Assume any other data that may be required.
Explain its operation. (April, 2017)
Write a note on high speed sample and hold circuits.

Refer Linear Integrated Circuits, 4th edition by “S. Salivahanan” page No: 472 (April, 2017)
With circuit diagram, explain the operation of a flash type ADC.

Refer Linear Integrated Circuits, 4" edition by “D. Roy Choudhury” page No: 358 (April, 2017)
Draw the block diagram and explain single slope type ADC.

Refer Linear Integrated Circuits, 4th edition by “S. Salivahanan” page No: 488  (April, 2019)
Compare the properties of successive approximation type and dual slope type converters.

Refer Linear Integrated Circuits, 4" edition by “D. Roy Choudhury” page No: 361 (April, 2017)




UNIT V WAVEFORM GENERATORS AND SPECIAL FUNCTION ICS
PART - A

List the characteristics of Opto coupler.
e Current transfer ratio
¢ Isolation voltage
e Response time
e Common mode rejection
e Ve (max)
e I_(max)
. What is a function of frequency to voltage converter?

Frequency to voltage converter is performs in an inverse operation of voltage to frequency
converter that it provides an analog output voltage from the function of the frequency of the input
signal. An ideal F/VV converter is produces an analog output voltage proportional to the input
frequency.

Vo=Ktfin
K=Frequency sensitivity constant (Volts/Hz)
Define the ripple rejection of voltage regulator (NOV 2015)

Ripple rejection is the ratio of the AC ripple voltage on the output to the AC ripple in the

input voltage i.e., ability of ripple rejection
Ripple rejection=202422
DV in

Draw the functional block diagram of 723 regulator.
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State the two condition for oscillations.
1. The magnitude of the loop gain must be one
2. Total phase shift of the loop gain must be equal to 0° or 360°

. What are the advantages of a switched capacitor filter?

e Very high value of resistors can be easily simulated using small values capacitors of the order of
10Pf

e Complete active filters can be easily obtained on a monolithic IC chip

e Accuracy is very high

e The overall cost of the system is low




7. List four features of audio power amplifier ICLM380.

e Wide supply voltage range

e High peak current capability

e High input impedance :150KQ
e Fixed voltage gain at 50

8. Draw the block schematic of IC 555 timer. (NOV 2016)

555 IC Timer Block Diagram

4
¥ Reset
Threshold

Control

3
Inverter »—— Output

I/7’77 Ground

9. What is the function of voltage regulator? Name few IC voltage regulators? (NOV 2016)

A voltage regulator generates a fixed output voltage of a preset magnitude that remains
constant regardless of changes to its input voltage or load conditions
10. Mention the two application of frequency to voltage converter. (NOV 2015)
e Frequency to voltage converter in tachometers.
e Frequency difference measurement.
11. A Hartley oscillator has L1=10mH, L2=5mH and C=200pF.Calculate the frequency of

oscillation. (MAY 2016)
F=10 kHz

12. What is an isolation amplifier? Mention its applications.
An isolation amplifier is an amplifier that offers electrical isolation between its input and
output terminals.
13. State the two conditions for oscillation.
1. The magnitude of the loop gain must be one
2. Total phase shift of the loop gain must be equal to 0° or 360°
14. Define the duty cycle in astable multivibrator using 1C 555.
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15. List the various applications of multivibrators. (NOV, 2018)

-The monostable multivibrator is used as delay and timing circuits.

-1t is also used for temporary memories.

-1t is often used to trigger another pulse generator. It is used for regenerating old and worn out
pulses.

16. Draw the circuit diagram of a general purpose voltage regulator. (NOV, 2018)
Vo v
Q O
Ry R; Ry Rs
Dy .
n @ o I <
Qq '4&14
Ry Qs Qs
_t Q
Ry Qq 11 G2 v,
{ D
L ’
Ci D, 01.:]\' Qi3 Vz
Qs
R Compensation
QH..] § Rg Rg ?Rm R‘I'1 —=0 o
~] Current limit
LJ) urrent sense
o
& O -V, Inv.
Vot Non Inv. input
input
17. Name some LC oscillator circuits. (MAY, 2018)

Q) Tuned collector oscillator
(i)  Tuned base oscillator
(iii)  Hartley oscillator
(iv)  Colpitts oscillator
(V) Clapp osciallator
18. Define Line regulation. (MAY, 2018)

Line regulation is the ability of the power supply to maintain its specified output voltage over
changes in the input line voltage. It is expressed as percent of change in the output voltage relative
to the change in the input line voltage.

19. List the limitations of 3 terminal IC voltage regulator. (NOV, 2019)

-Limited power dissipation in available packages

-Limited current ranges

-Fixed voltage versions (although you can make in-between values with a few resistors the
regulation is not as good)

-Dropout voltage - there are some low dropout versions but it still exists and limits efficiency
-Need external bypass capacitors on the input and output in most cases to stabilize




20.

10.

Identify 2 basic requirements for sustained oscillations. (MAY, 2019)

-circuit must have positive feedback’

-when positive circuit is used in the circuit, the overall circuit gain should be given by
As= A/ (1-Ap)

PART B

Explain the operation of an astable and monostable multivibrators with necessary diagrams.

Refer Linear Integrated Circuits, 4th edition by “S. Salivahanan” page No: 329 (NOV, 2018, 17)
State the significant difference between fixed and adjustable voltage regulators.

Refer Linear Integrated Circuits, 4th edition by “S. Salivahanan” page No: 360 (NOV, 2018)
Explain the working principle and salient features of a triangular wave generator and saw tooth
wave generator.

Refer Linear Integrated Circuits, 4th edition by “S. Salivahanan” page No: 334 (MAY,NOV, 2018)
Discuss briefly about Opto-couplers.

Refer Linear Integrated Circuits, 4th edition by “S. Salivahanan” page No: 532 (MAY, 2018)
With neat functional and connection diagram, explain low voltage regulator.

Refer Linear Integrated Circuits, 4th edition by “S. Salivahanan” page No: 364 (NOV, 2017)
Explain in detail about: (i) audio power amplifier (ii) video power amplifier

Refer Linear Integrated Circuits, 4th edition by “S. Salivahanan” page No: 521,528 (MAY, 16&17)
Draw the block diagram of a typical IC audio power amplifier and briefly explain their salient
features.

Refer Linear Integrated Circuits, 4th edition by “S. Salivahanan” page No: 521

Describe the working of 1C723 voltage regulator and explain its importance of current limiting
techniques.

Refer Linear Integrated Circuits, 4th edition by “S. Salivahanan” page No: 375 (MAY, 2016)

With suitable diagram, explain the working of a switched capacitor filter. Also explain how resistor
can be realized using switched capacitor filter.

Refer Linear Integrated Circuits, 4th edition by “S. Salivahanan” page No: 387

Draw the internal circuit diagram of an IC723 regulator and explain.

Refer Linear Integrated Circuits, 4th edition by “S. Salivahanan” page No: 375 (NOV, 2019)
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Time,3 Three_ hours - | Maximum : 100 marks
- . Answer ALL questions.

PART A — (10 x 2 = 20 marks)

1. Draw. the block diagram of a general opamp.

9. Draw the circuit diagram of a symmetrical emitter coupled differential
amplifier.

3. For the opamp shown in figure determine the voltage gain.

4K

4. Draw the circuit diagram of a péak detector_with waveforms.

5. Draw the block diagram of IC 566 VGO (Voltage Controlled Oscillator).

6.  Enlist any four applications of NE 565 PLL.

e




7.

10.

11.

12.

13.

> ad verter?
What aremfi‘: R 2R (voltage type) D/A con
converter

What 1s the need for electr
Draw the block schematic of IC

What is the function of a volt

‘ @)

(b)

(b)

(a)

(b)

s
vantages of inverted R R (current type) ladder |
)//\

onic switches in D/A converter?

555 timer.

age regulator? Name few IC voltage Pegulay,
y rs,

"PART B — (6 x 16 = 80 marks)

() Explain the significance of virtual ground in an Opamp, (
i i seration of an invertj, _
5 Vith diagram explain the operati . 2 s
(i1) ZlolSed loop configuration. Obtain the expression for closeq ]00‘)](; .
1

‘

6

ln

(6)

(iii) Assuming a slew rate for 741 ICis 0. 5 v/ us. What is the

. S maximu
undistorted sinewave that can be obtained for 12 v peak. “
| Or
@  Esplain the operation of a current mirror circuit, G

(i) Compare the features of ideal and practical Opamp circuit,

(i) A differential amplifier has CMRR =" 1000. Differentja] inp
V, =1100pv and V, =900uv. Calculate the difference in out
voltage if the differential gain AD= 25000 '

- Differéntiate-between low pass, high péss, b.an‘d

ffer Pass and b
reject filter. Sketch the frequency plot.

(6)

utg
put
€Y

and
(6)

(i) - Design a second order low pass Butter worth filter for a cut off

frequency of 1 KHz,
- Or -
Write short notes on : A

()  Clipper and clamper circuits, |

@) Integrater,

(10)




-

F

14.

15.

(@

(@)

")

@)

(i1)

With a neat sketch ex

plain the working principle of flash type A/D
converter. ) (10)
An 8 bit A/D converter accepts an input voltage signal of range
0 to 10 v.

(1)  What is the minimum value of the input voltage required to
generate a change of 1 LSB?

(3)
(2)  What input voltage will generate all ‘I’'s at A/D converter
output? 3)
Or
() With functional block diagram explain A/D converter using Voltag‘zlg
time converter with input and output waveforms.
Write a technical note on : (8+8)
(i) isolation amplifier
(ii) opto coupler.
Or
i : g ower
(i) Discuss the functionalities and working of switched mode p i
supply. :
: 3 ulse
(ii) Design a monostable multivibrator using 555 timer for a p %
g period of 2 ms. | ) %
80339 '
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r&nswer ALL questions.

PART A— (10x2=20 marks)

State the e.dvantages of integrated circuits over discrete components.

2 Deﬁf-“’f offset véltage of an operational amplifier.

3. Design and sketeh an operatlonal amnhﬁer subtractor circuit.

4. . What is the difference between basic comparator and Schmitt trigger?
‘5, What is a tWo'Qnadrant multiplier?

6. Define ﬁrequenci synthesizing.

7. Mention any two speciﬁcntions of a D/A converter.
type A/D converter, how many comparators are requireé

8. + For an n-bit flash
of that type of converter

State the disadvantage

ing in voltage regulators.

9. State the need for current limitin
ate resistm‘?

10. How does switched capacitor emul




11.

12.

13.

14.

(a)

(b)

(a)

()

(a)

(b)

(a)

(b)

PART B — (5x16= 80 marks)

tions of Differential Amplifier. 8)
. tput differential amplifier,
_ R., =50Q . The supply voltaggs are
Re = 2.2 kQ, Re= 4.7 kQ, Rs =/ts2 o, Assume silicon transistors

istor is 5 ; lues, differentia] -
he hfe for the trans ting point values,
 10%. T]eA kQ. Determine the operating (8)

e nont cON
i are dlfferen
() Comp input, balanced ou

@) For a dual

and hie = 1. . MRR.
gain, common mode gain ‘".‘d
Or !
" circui discrete
: ted circuits over
() State the advantages of Integra @)
components. . ; . tepiatall. irsuils
(i) Explain the fabrication process of Monolithic Integr a5
with necessary djagrams.
Explain the working principle of .
(1) Instrumentation amplifier )
(i) Schmitt trigger. ®
Or
Explain the working principle of |
()  Precision Full wave rectifier ' . (8)
(i) Integrator. ) | 8)
Draw the analog multiplier IC and explain its featurés. (16)

Or

Explain the basic blocks of PL

L and determin i
e ex .
range and capture range. preBsions: i lock-in

(16)

()  Design a suitable D/A converter to convert 8

Maximum output is +5V. Ag

required. Explain its operation. that may pe
(i)  Write a note on high speed sample and hold circuitg un
’ 6
- C))
()  With circujt di :
Koo agram explain the Operation of , flagh type A/D
: e

(i) Compare the i
Properties of successj i . @
slope type Cconverters, P approxunatmn type and q al)
u
(8)
2




l @

Draw the circuit usi
SIng op-amp to generate triangular wave- Explain

& (a) its operation. (€)]
@) With a neat diagra : i inci
downswitching regulartr:)'r_ explain the working - principle ot Btg))
Or
.(b) - Wwith a suitable circuit diagrams, explain the working of the following
@) video amplifier. ®
(i) Voltage to frequency converter. ®
73448
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PART-A o (10%2=20 Marks)

Draw the dc transfi ;
g ; er characteristi : : .
differential mode input voltages ics of a BJT differential amplifier and define

The power supply rei i #y SIS i
' jection of an op-amp is 80dB for a 1V change in 1
Calculate the change in offset voltage. | ge in supply voltage.

_ State the limitations of an ideal integrator.

How will you realize a peak detector using a precision rectifier ?

tion the need of pre-distortion circuits in Gilbert analog multiplier and how is

. Men
plier done with pre-distortion circuits.

the configuration of Gilbert multi

-range and lock-range of PLL.

. Define capture
carried out based on their operational

‘ i'low is the classification of A/D converters
features.? ,
_bit weighted resistor D/A converter.

- Fi ber of resistors required for an 8 .
R ' is R and obtain those resistance values.

Consider the smallest resistance 1
). Define current transfer ratio of an opto-coupler.
nd state its operations.

0 Drav\} a fixed voltage regulator circuit a




B SR g

PART - B (6%13=65 My, |

50440

i) With a help of a block diagram, explain the various stages present in an

operational amplifier.
ji) Draw the transfer characteristics of an operational amplifier and explaip

the linear and non-linear operation.
(OR)

b) i) Draw the inverting and non-inverting amplifier circuits of an op-amp ip
closed-loop configuration. Obtain the expressions for the closed-loop

gain in these circuits.

11. a)

ii) Perform the AC analysis of the operational amplifier 741. 4
12. a) i) For performing differentiation in an operational amplifier, integrator is
preferred to differentiator — Explain. ®)
ii) What is an instrumentation amplifier ? Draw a system whose gain is

controlled by a variable resistance. ()
(OR) |

b) i) Design a clipper circuit for a clipping level of +0.61V, given an input sine
wave signal of 0.5V peak. Assume the gain of the amplifier is 12 and it
has an input resistance of 1k-ohm connected. = : )

ii) Design a second order Butterworth low-pass filter having upper cut-off
frequency of 2.5 kHz. | (®)

13. a) i) Write notes on basic analog multiplicatibn techniques. | ()
ii) Exp.lain the operation of a variable transconductance multiplier circuit.
Derive the expression for its output voltage. ®
(OR)
b) i) Derive the expression for free ru

oncillais nning frequency of voltage controlled

K ﬁ?}:{;ﬁfﬁ oo of FSK demodulation using PLL. How is the stability of
& ebtained in a PLL by the use of voltage controlled oscillator ? |

14. a) i) Explain in detail on th
type D/A converter,

(

€ operational features of 4.bit weighted resistor
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With a neat block diagram, explain the operation of successive approximation A\

w D
.'b) type A/D converter in detail. (5) e
! =

ii) /\"i’!‘;l :;l;:;tt:/ D converter accepts an input voltage signal of range O to 9Vv.
g of (1’ 'l’(‘}‘qmtm\_lm value of the input voltage required for generating a .
coltage of 4 V é \;' hmgmﬁcant bit ? SPGley the digital output for an input o
e : at input voltage will generate all 1s at the A/D converter @ 'ﬁ

With neat dj y X
) t diagram, explain the operation of an astable and monostable

5 2 i multivibratorg
. (®)

ii) Draw th : . .
i1) b e functional diagram and connection diagram of a low voltage
gulator and explain. )

(OR)

i) Dr .
b) ) ox alw_the block diagram of a typical IC audio power amplifier and briefly
plain their salient features. O

- Desi
B of:;:i? :f gequency to voltage converter using IC VFC 32 for a full scale
. V for a full scale input frequency of 80 kHz with a maximum

l'lpple of 8 mV. (7)

PART-C ___(1x15=15Marks)

6 8) i) Design a differientiator to produée an output of 4 V when the input changes
by 2 V in 60 micro seconds. ; ®)

ii) A PLL has a free running frequency of 400 kHz and the band-width of the
low pass filter is 8 kHz. Will the loop tend to acquire lock for an input signal
of 550 kHz ? Explain. In this case, assume that the phase detector
produces sum and difference frequency components.

(OR)
b) i) Design a square wave generator using 555 timer for a frequency of 120 Hz
and 60% duty cycle. Assume C = 0.2 uF .
ii) For a 4-bit R-2R ladder D/A converter assume that the full scale voltage is
12 V. Calculate the step change in output voltage on input varying from
1001 to 1111. ®)

(10)

M
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Answer ALL questions

PART - A (10%2=20 Marks)

1. Enumerate any two blocks associated with Op-Amp block schematic.

5. What are the two methods can be used to produce voltage sources ?

3, What is the function of a phase shift circuit ? &
4. Write the other name for ciipper circuit.

5. State any two terminologies associated with multiplier characteristics.
6. What is Gilbert Multiplier Cell ?

7. Define Sampling.

8. Write the names of the switches used in MOS Transistors.
9. Name some LC oscillator circuits.

0. Define Line regulation.

PART -B (5%13=65 Marks)

1. a) Discuss about the principle of operation differential amplifier using BJT. (13)

(OR)

b) Explain about Ideal Op-Amp in detail with suitable diagrams. a13) >




409568
12. a) 1) Desc

13.

14.

15.

16.

\ |

follower circuit.

ribe about voltage
btractor circuit.

ii) Write short notes on su
(OR)

b) With a neat diagram explain about V-1 converter-

a) Discuss briefly about analog multiplier ICs.

(OR)
b) Explain the operation of the basic PLL with 2 block schematic. ;

a) Enumerate the specifications of D/A converter.

(OR)
by Describe in detai '
) Describe in detail about the single slope type ADC with neat sketch

a) E i
) Explain about sawtooth wave generator with neat sketch.
b) Di g

) Discuss briefly about opto-couplers.

PART-C

a) Discuss in detail about instrumen
. bout 1 tati
_ ion ampli 1 i 1
| 1 . plifier with suitable diagramg (
b) Explain in detail abou }
t VCO usin i |
\% g suitable diagram
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"10.

.Answer ALL questions.

PART A — (10 x 2= 20 marks)
Define differentiai mode gain.
State the ideal characteristics of an of)erational amplifier.
How does operationél amplifier work as an integrator?
Draw the circuit of clipper using ‘op-'amp.
Mention the signiﬁcéncés of Gilbert Multiplier cell.
State the various applications of phase locked loop.
Differentiate betweeﬁ ciirect type 'an.d integrating type in ADC converters.
What is the need for sample and hold cifcuit?
List the various applications of multivibrators.

Draw the circuit diagram of a general purpose voltage regulator.




11.

13.

14.

()

(b)

(a)

®)

(a)

(b)

(a)

(b)

(1)
(i)
(1)
(1)
@
(i1)
@

(i)

)

(i1)

@)
(i)
(@)
(ii)
(@)

(ii)

‘*

amplifiey -
lvl

PART B — (56 x 13 = 65 marks)

’ (%

Draw the transfer characteristics of an operational
‘)

explain its linear and non-linear operation.

Discuss the operatibn of BJT diff’cr'cntial ‘amplifier with act;,

loads. ({)
Or

Present the inverting and non-inverting amplifier circuits f N

op-amp. in closed-loop configuration. Derive the expressions fo, s
2 L. > LR [ 2%
closed-loop gain in these circuits. («

Define slew rate. In what way does it possess impact op th

performance of an op-amp circuit? (4
J

With a suitable circuit diagram, explain the operating princip],. |,
an instrumentation amplifier and derive its gain. o

. ) ‘)
Design a second order Butterworth low-pass filter having upper et
off frequency of 2.1961 kHz. (€

Or

Design a clipper circuit for a clipping level of +0.83V, given an ip,
sine wave s1gr}al of 0.3 V peak. Assume the gain of the amplifier pu{
and it has an input resistance of 2.2 k-Ohm connected. g I?QJ

Draw the operational dia i '
-raw the opex gram and explain the worki inci
antilogarithmic amplifier and Schmitt trigger. =5 prlnmple((‘,_c
8

detection?
(8
Or
Obtain the ex i '
pression for :
controlled oscillatop. free running frequency of voltage
(6)




(b)

@)

(b)

B @
(1)) Explain the o

) Peration of )
with necessary diagramsg M astable anq monostable multivibrators

(i1) State th ignifi (10)
11 € significant (; .
voltage regulators, difference between fixed and adjustable

3)
Or

ple and salient features of triangular wave
ve generator, (13)

PART @i 18

Explain the working princi
generator and saw toot}h wa

= 156 marks)

(i) Design a differgntiator to produce an output of 6 V when the input
changes by 2 V in 40 micro seconds. ' ®)

@) A PLL has a free runnin
of the low pass fi
an input signal

" phase detector p
.. :

g frequency of 600 kHz and the band-width
lter is 4 kHz. Will the loop tend to acquire lock for
of 520 kHz? Explain in this case, assume that the
roduces sum and difference frequency components.

(10)
JOT:
(i) Design a wave generator using 555 timer for a frequency of 110 ?72)
and 80% duty cycle. Assume C = 0.16 uF . ;

(1) For a- 4-bit R-2R ladder D/A converter assume that the full scale
voltage is 16V. o ‘ '

Calculate the step chanée in output voltage on input varying fro(g;
0111to-1111: ‘ : .

-
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PART A — (10 x 2 = 20 marks)

1. What is a Current Mirror circuit?

State the input terminals associated with an ideal Op-Amp.

)

3. What is the function of a sign changer?

4. List some important applications of a Comparator circuit.

D State the commonly used terminologies associated with multipliers.

6. Tlustrate the need of Gilbert multiplier cell.

Why the analog to digital data conversion is needed?

=1

8.  Outline any two specifications of ADC.

9.  Identify the two basic requirements for sustained oscillations,

10. Why the bias voltages in electronic circuits need to be regulated?




11.

13.

14,

16

(a)

(h)
(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

5 x 13 = GH rnﬂrkEJ'

pART B—
ising active loads wit), |
Ay

al amplifier, 1

Describe about BJT differentl
skeluh‘

Or ‘
nl about the various stages of & general Op-Amp circuit.
tails of volt

ails about Volt
Or

Describe in detail about the Schmitt,

waveforms.
Explain the internal configuration of the multiplier IC and explain.

Explai

0
(ii) Outline the det

age follower circuit.

Describe the de
age to Current converter.

Trigger with suitable circujt ang

Or
Describe in detail about the voltage controlled oscillator with .
block diagram., a suitable
Draw the current mode R-2R Ladder DAC and explain in detail

Or

Draw the block sr:hemauc f
2ame in.detail of a Single Slope type ADC and explain the

& lntEIll-i C i L& - d FJ =
C
(4 - I(

Or

Derive th
e frequency of
oscillatio
using an Op-Amp and explain, n of a saw tooth T N——

=

I’;\HTC-— (] x ]5 — 15 n]arkq)

Summoari;
irize the open.
pen-loop Op-Amp confj '
I2urations jp detail

Or
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Answer ALL questions

PART - A (10%2=20 Marks)

1. What are the characteristica of an ideal operntional amplifier ?
2. Why is collector resistance replaced by a constant current source in differential
amplifier ?

3. What are the disadvantages of basic operational amplifier differentiator 7

4. Audio filters are usually Butterworth filter, Justify.

5. List the applications of Multiplier ICh,

6. Difforontinto Lock-in-Range and Cnpture Rango of PLL,
merits of woighted roslator Digital to Annlog Convertor 1

7, What are the do
slvo approximation Analog to Digital

8. Estimate the conversion timo ofa 10 blt auccen
Converter, If the Input clock 1a b MHz,

0, List the limitations of throe torminal IC voltage regulator,

10. Computo the pulse width of a monostable multivibrator using OP-AMP,
if R, =R,, R=10Kohms and C = 0,1 microfarad,
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(6%18=65 Marks)

PART - B

11. 8) Analyze the operation of basic BJT current mirror and thus explain its volt-
ampere characteristics.
(OR)

b) Analyze the small signal model of BJT differential amplifier using h pargmeter
and deduce the expression for differential and common mode gains for

differential output.

12. a) i) Explain the function of Instrumentation amplifier and derive the expression
for gain, (7
ii) Explain the function of full wave rectifier using OP-AMP and diodes. (6)

(OR)

b) i) Draw the circuit of temperature independent logarithmic amplifier and
explain its operation. Also deduce the expression for output voltage. (8)

ii) Explain the function of positive clipper circuit with its input and output
waveforms. (6)

13. a) i) Draw and explain the block diagram of Voltage controlled oscillator and
show that the output frequency is directly proportional to the applied control

voltage. (8)
ii) Show that the lock-in range of PLL is directly proportional to the free
running frequency of voltage controlled oscillator. (5)
(OR)
b) i) Explain the function of Gilbert Multiplier cell and obtain the output
differential current in terms of hyperbolic function. (7
ii) Show that PLL IC can be used as AM demodulator. (8)
14. 8) i) Describe the function of R-2R Ladder Digital to Analog Converter with
suitable diagrams. (8)
ii) Estimate the value of LSB, MSB and full scale output for an 8-bit DAC for
the 0 to 10V range. (5)
(OR)
b) i) Draw the basic circuit of Flash type A/D converter and elucidate it
with the help of truth table, ©1ts function -

ii) Sketch the functiopnl block diagram of successive approximation A/D
converter and describe its function for a typical analog input, (6)
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16. a) i) Draw the circuit of Wien bridge oscillator and explain its function. Derive
the expression for frequency of oscillation, (®

ii) Design a phase shift oscillator using operational amplifier to oscillate at
1000 Hz with C = 0.1 pf, (B)

(OR)

b) With suitable functional block diagram, explain the function of low voltage

regulator using 723 IC, Discuss the current foldback technique in 723 voltage
regulator,

PART - C (1x156=156 Marks)

16. a) Show that the ON and OFF time of astable multi-vibrator using 666 timer IC
18 Ty = 0.69 ®R,+Rp C, T, =069 R,C. Also evaluate the free running
frequency and duty cycle, if R,=6.8KQ, R;=3.3 KQ and C = 0.1 pf.

(OR)

b) Analyze second order narrow band pass active filter circuit and obtain the

expressions for transfer function, quality factor, bandwidth and centre
frequency.







