
CLASS: II YEAR / IV SEMESTER ECE
SUBJECT CODE AND NAME: EC 6404 – LINEAR INTEGRATED CIRCUITS

UNIT I – BASICS OF OPERATIONAL AMPLIFIERS

1. Mention two important features of an instrumentation amplifier. (Apr
2011)
2. State the limitations of discrete circuits. (May 2013)
3. Define slew rate. (Dec 2010 AUC)
4. What are the applications of current sources? (Dec 2010 AUC)
5. Why active loads preferred than passive loads in the input stage of an
operational amplifier. (Dec 2010)
6. State the ideal characteristics of op-amp. (May 2011)
7. Mention the advantages of integrated circuits.
(Apr/May 2007)
8. Give the advantage of IC over discrete component. (Dec 2010)
9. What is current mirror? (Dec 2010) (May 2011)
10. What is the purpose of oxidation? Apr/May 2007)
11. What is meant by ion implantation? (Nov/Dec 2011)
12. Differentiate between thin flim and thick flim technology in IC
fabrication. (Nov/Dec-2007)
13. Define an operational amplifier. (Nov/Dec-2004)
14. Give the different type of IC packages? (Nov/Dec-2006)
15. State the applications of band gap reference circuit. (Nov/Dec-2008)
16. Define the following parameters as applied to an op-amp:
(Apr/May 2005)
i) Input offset current
ii) Input offset voltage
iii) C.M.R.R
iv) P.S.R.R
v) Slew rate
17. Draw the voltage follower circuit of an OP-AMP.
(Nov/Dec-2009)
18. What is CMRR? State its ideal value. (Apr/May 2011)
19. Determine the slew rate of the op-amp. (Nov/Dec-2008)
20. What is active load? Where it is used and why? (Nov/Dec-2007)
21. What causes slew rate? (Apr/May 2008)
22. What do you mean by monolithic process? (Apr/May 2006)
23. Define current mirror circuit. (Apr/May 2010)
24. What are the limitations of integrated circuits? (Apr/May 2010)
25. What is meant by integrated circuit? (Apr/May 2010)
26. Define current mirror with magnification. (May 2008)
27. Define unity gain bandwidth of an Op-amp. (May/Jun 2008)
28. What is PSRR? What should be its ideal value? (May 2003)
29. What is common mode gain of a differential amplifier? State its ideal
value.

30. Why aluminum is preferred for metallization?
31. List out various configurations of a differential amplifier.
32. Why practically Re cannot be selected very high?
33. Why constant current source is used instead of Re?
34. What is a voltage reference circuit?
35. List the performance parameters of a voltage reference circuit.
36. Why an open loop op-amp configuration is not used in linear
applications?
37. What is a differential amplifier? What is the ideal value of its gain?
38. Define Virtual ground property of an OP-AMP.
39. Mention some applications of op-amp?
40. What are the limitations of monolithic ICs?
41. What are the two compensating techniques used in frequency
compensation?
42. What is an compensated op-amp?
43. What are methods used in external compensation technique?
44. What is an internally compensated op-amp?
45. What is a Hybrid Ic?
46. Define wafer.
47. What are the limitations of ICs?
48. List out the ideal characteristics, an OP-AMP.
49. Define Etching. What are the different types?
50. What are the properties of the chemicals used for etching?
51. What is the purpose of formation of SiO2 layer?
52. What is meant by metallization?
53. Why aluminum is most preferred for metallization?
54. What is photolithography?
55. What are the popular IC packages available?

PART B (8 & 16 MARKS)

1. Design a Widlar current source and obtain the expression for output
current. Also prove that widlar current source has better sensitivity than
constant current source. (16) (Nov/Dec-2013)
2. Explain the working of current mirror with circuit diagram. (8)
(Nov/Dec-2013)
3. Explain in detail of a basic differential amplifier. (6) (Nov/Dec-2013)
4. Design a Wilson current source and obtain the expression for output
current. (10) (Nov/Dec-2009)
5. What is a Voltage reference? Explain with example. (Nov/Dec-2009)
6. Define slew rate. What are the methods to improve slew rate. (8)
(Apr/May 2009 )
7. With a neat block diagram, explain the general stages of an OP-AMP
IC. (6) (Nov/Dec-2011)
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UNIT II – APPLICATIONS OF OPERATIONAL AMPLIFIERS

1. How precision rectifier does differ from conventional amplifier? (Apr
2011)
2. Define CMRR. (May 2013)
3. Give an application of an inverting amplifier. (May 2013)
4. Why are integrators preferred over diffentiators? (Nov 2011)
5. Design an averaging circuit using opamp 741. (Dec 2010 AUC)
6. What is precision rectifier? (Dec 2010 AUC)
7. Design a 2nd order LPF with a cut off frequency of 2 KHz. (May 2011)
8. What are the disadvantages of differentiator? (May 2011)
9. Give the schematic of opamp based I to V converter. (Dec 2010)
10. Draw the circuit diagram of opamp integrator and give its output
equation. (Dec 2010)
11. Give some applications of Comparator. (Apr/ May 2003)
12. What is a window detector?  (Apr/ May 2004)
13. List the Various applications of comparators. (May/Jun 2008)
14. Differentiate Schmitt trigger and comparator. (Apr/ May 2007)
15. What are the limitations of an ideal active differentiator?
(Nov/Dec-2004)
16. State the important features of an instrumentation amplifier. (Nov/Dec-
2003,04)
17. How does the precision rectifier differ from the conventional rectifier?
(Nov/Dec-2009)
18. What are the advantages of active filters over the passive filters?
(Nov/Dec-2005)
19. Draw the freq. response of the LPF. (Apr/May 2009)
20. What is an antilog amplifier? Draw the circuit of an antilog amplifier.
(Nov/Dec-2007)
21. What is a V to C convertor? (Nov/Dec-2008)
22. Draw the circuit of an integrator. (Apr/may 2008)
23. What are the applications of an integrator? (Nov/Dec-2006)
24. What is a Schmitt trigger? Nov/Dec-2008)
25. Mention two linear and two non-linear applications performed by an
operational amplifier. (Nov/Dec-2005)
26. How to obtain the average circuit from the inverting summer?
(Nov/Dec-2009)
27. Mention the advantages of Butterworth approximation.
(Apr/May 2006)
28. Why integrators are preferred over differentiators in analog
computers? (May/Jun-2009)
29. What is zero crossing detector? (May/Jun-2009)
30. What is V to I converter? (Nov/Dec-2008)
31. An a.c signal has got a magnitude of0.1 volt peak to peak. Suggest a
suitable half wave rectifier for this signal. (May/Jun-2009)
32. State the disadvantages of passive filters. (Nov/Dec-2003)

33. What is the roll off rate for a third order low pass filter? (Nov/Dec-
2004)
34. What is a multivibrator?
35. What is an astable multivibrator?
36. What is a monostable multivibrator?
37. Explain the merit of a regenerative comparator?
38. Distinguish between triangular wave generator and sawtooth wave
generator.
39. Mention a few applications of a differentiator?
40. Waht is the characteristics of a comparator?
41. What do you mean by linear circuits?
42. What do you mean by non-linear circuits?
43. Define non-inverting amplifier?
44. List the linear applications of an op-amp.
45. What is an inverting amplifier?
46. State the errors in an ideal integrator.
47. State the applications of voltage to current convertor.
48. State the applications of current to voltage convertor.
49. State the three applications of Schmitt trigger?
50. What is an antilog amplifier? Draw the circuit diagram of antilog
amplifier using transistor and write its output expression.
51. List the applications of instrumentation amplifier.
52. List the design steps of low pass filter.
53. What is meant by comparator?
54. What is I to V converter?
55. What are the basic requirements of an instrumentation amplifier?
56. Mention the drawbacks of using large RC in differential amplifiers.
57. How is the gain stabilized by negative feedback?
58. What is voltage follower?
59. List the drawbacks of ideal integrator.
60. Define frequency scaling.

PART B (8 & 16 marks)

1. Discuss in detail the operation of bistable multivibrator. (10)(Apr/May
2013 )
2. Draw the circuit diagram of Differentiator & integrator circuit
&Explain.(16) )(Apr/May    2013 )
3. Write short notes on
(i) Voltage to current converter (8)
(i) Current to voltage converter    (8) (Apr/May    2012, 2011)
4. Explain the working of antilog amplifier. )(Nov 2013 )
5. Discuss the need for an instrumentation amplifier? Give a detailed
analysis for the same. (16) (Nov-Dec 2008).
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6. Discuss in detail the operation of Astable multivibrator. (8)
7. Discuss in detail the operation of monostable multivibrator. (8)
(Apr/May    2008 )
8. With the help of neat diagram explain full wave precision rectifier (8)
(Apr/May    2007 )
9. Draw he circuit diagram of Schmitt trigger & explain. (Apr/May    2007 )
10. Explain frequency compensation of op-amp.(6)
11. Explain the working of summer, subtract or circuit of amplifier.(10)

UNIT III – ANALOG MULTIPLIER AND PLL

1. What are the advantages of emitter coupled transistor pair? (Apr 2011)
2. Mention any 2 applications of PLL. (May 2013)
3. A PLL frequency multiplier has an input frequency of f and a decade
counter is included in the loop. What will be the frequency of the PLL output?
(May 2013)
4. With reference to VCO define voltage to frequency conversion factor
Kv. (Apr 2011)
5. State the principle of working of analog multiplier. (May 2011)
6. What parameters are governed by LPF of PLL? (May 2011)
7. Give the block diagram for AM detection using PLL. (Dec 2010)
8. Give the relation between the capture and lock range in PLL. (Dec
2010)
9. List out the blocks of PLL. (Apr/May 2005)
10. Define the following terms related to PLL, (Apr/May 2005) (Nov/Dec
2003, 08)
a) Capture range
b) Lock range
11. Write the expression of a) capture range b) lock range (Apr/May 2005)
12. Define voltage to frequency conversion factor of VCO.(Nov/Dec 04,
10)
13. Mention the applications of analog multipliers. (Nov/Dec 2008)
14. List out the applications of PLL. (Apr/May 2004)
15. What is modulation? ( Apr/May 2003)
16. Briefly write on frequency synthesizers. (Nov/Dec 2005)
17. What is Gilbert celI multiplier? (May/Jun 2009)
18. What is a compander IC? (Nov/Dec 2010)
19. What are the limitations of using emitter coupled pair in multipliers?
(Apr 2011)
20. Discuss the effect of having large capture range. (Apr/May 2011)
21. What is one quadrant, two quadrant and four quadrant multipliers?
(Dec 2003,04)
22. What is an operational transconductance amplifier? Draw the
schematic. (Nov/Dec 2007)
23. What is voltage controlled oscillator? (Apr/May 2004,10)

24. What is PLL? Where are used? (Apr/May 2009)
25. What is voltage multiplier? (Nov/Dec 2011)
26. State why the phase detector output in a PLL should be followed by a
low pass filter. (May/Jun 2006)
27. What is a switch type phase detector? (Nov/Dec 2007)
28. Draw the relation between the capture ranges and lock range in a
PLL. (MAY 2010)
29. List the applications of OTA.
30. What is a transconductance multiplier?
31. Give the expression for the VCO free running frequency.
32. What is the unique feature of Operational Transconductance Amplifier
(OTA)?
33. List the basic limitations of Operational Transconductance Amplifier
(OTA).
34. Draw the general block diagram of phase locked loop.
35. What is the basic function of phase detector?
36. What is a voltage controlled oscillator?
37. List out some examples of digital phase detectors.
38. How can FM signal demodulated using PLL?
39. What is frequency shift keying technique?
40. What is frequency shift?
41. What are the main advantages of using low pass filter in PLL circuits?
42. Why is the capture range of PLL dependent upon low pass filter (LPF)
characteristics?
43. Give an example of a digital phase detector?
44. What is companding?
45. Define scale factor of multiplier?
46. What are the performance parameters of a multiplier?
47. State the various techniques used for the multipliers.
48. Define Pull-in time.
49. What is a peak detector?
50. What are the applications of Gillbert cel?
51. With reference to a VCO,define voltage to frequency conversion
factor.
52. How VCO different from oscillators?
53. What is analog multiplier? Classify.
54. Explain how a frequency doubler can be realized using analog
multiplier.
55. Define phase transfer conversion coefficient of PLL.
56. What is frequency synthesizer?
57. What is frequency shift keying demodulation?
58. Explain the necessity of companding?
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PART B (8 & 16 marks)

1. What is precision rectifier? Explain the working of half wave & full
wave precision rectifier.(10) Nov/Dec 2013
2. What is Comparator? Explain with its applications.(6)
Nov/Dec 2010
3. With the help of circuits explain the working of logarithmic amplifier. (8)
May/June 2011
4. Explain the Clipper & Clamper circuit using op-amp. (8)
Apr/May 2010
5. Draw a neat sketch showing a second order OTA and derive
expression for its transfer function.(16)
(Nov/Dec 2013)
6. Explain the working of Voltage Divider , Phase angle detection &
Squaring circuit using Multiplier.(16)    (Apr/May 2011)
7. Explain the working of frequency double & Squaring root circuit using
Multiplier. (Apr/May 2011)
8. Explain Gilbert multiplier cell. Under what condition Gilbert multiplier
cell will work as modulator.     (Nov/Dec 2009)
9. Explain in detail about the working of Four quadrant
multiplier.(Apr/May 2005)
10. Explain the working of PLL with Block diagram.(8)
11. Explain the working of frequency multiplier & frequency synthesizer in
PLL.(10) Nov/Dec 2008
12. Explain the working of FSK Demodulator & AM detector in PLL.(16)

(Apr/May 2007)
13. Explain working of VCO. Give expression for Voltage to frequency
factor KD. (Nov/Dec 2010)

UNIT IV – ANALOG TO DIGITAL AND DIGITAL TO ANALOG
CONVERTORS

1. Define accuracy of a D/A converter. (Apr 2011)
2. Give the formula for period of oscillations in an opamp astable circuit.
(May 2013)
3. Define duty cycle of a periodic pulse waveform. (May 2013)
4. Mention any 2 specifications of a D/A converter. (May 2013)
5. For an n-bit flash type A/D converter how many comparators are
required? State the disadvantage of that type of converter. (May 2013)
6. What is meant by resolution of a ADC? (Nov 2011)
7. Which is the fastest ADC? State the reason. (Apr 2011)
8. What is the drawback in weighted resistor DAC. (Dec 2010 AUC)
9. Define monotonicity with respect to D/A and A/D converters. (Dec
2010 AUC)

10. Define linearity and resolution of A/D convertors. (May 2011)
11. What is the conversion time of a 8 bit successive approximation type
A/D convertor with the clock frequency of 3 KHz. (May 2011)
12. Give the advantages of integrating type ADC. (Dec 2010)
13. Why flash ADC is called as the fastest ADC? (Dec 2010)
14. Explain the operation of basic sample and hold circuit. (Nov/Dec
2007)
15. State the advantages and applications of sample and hold circuits.
(Nov/Dec 2007)
16. List the drawbacks of binary weighted resistor technique of D/A
conversion. (Apr/May   2003)
17. What is the advantage and disadvantages of flash type ADC?
(Apr/May 2005)
18. What is quantization noise? (Apr/May 2003)
19. What is adaptive delta modulation? May/Jun 2008)
20. What are the advantages and disadvantages of Dual slope ADC?
(May/Jun 2010)
21. What is granular noise? (Nov/Dec 2005)
22. What are the types of ADC and DAC? (Nov/Dec 2007)
23. What is slope overload? (Nov/Dec 2005)
24. How do you measure the accuracy of D/A converter? (Nov/Dec
2008)
25. Define offset error of D/A converter. (Nov/Dec 2006)
26. What is meant by delta modulation? (Apr/May 2004)
27. Define settling time and sampling rate. (Apr/May 2009)
28. Define Differential Non-linearity (DNL) error. (Nov/Dec 2007)
29. Which is fastest A/D converter? Give reason. (Nov/Dec 2006,09)
30. What is Voltage to Time (V/T) converter? (Apr/May 2008)
31. Which type of ADC is used in all digital voltmeters? (Nov/Dec 2003)
32. Where is the successive approximation type ADC’s used? (May/Jun
2007)
33. Find the resolution of a 12 bit DAC converter.
34. Give a few areas of applications where a dual slope ADC is used.
35. What is DAC?
36. What is ADC?
37. What is meant by direct type ADC?
38. What are the advantages of integrating ADC technique?
39. Give some sample and hold circuit ICs.
40. What is sample period?
41. What is hold period?
42. List out some integrating type converters.
43. Name the various types of electronic switches used in DAC.
44. Mention the main disadvantage of flash type ADC?
45. How many total number of clock pulses required for 8-bit successive
approximation type A/D converter?
46. Define relative accuracy.
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47. What is monotonic DAC?
48. Mention the main function of comparator in delta modulation
transmitter.
49. Write the two problems associated with DM.
50. Where are analog switches used?
51. Define Integral Non-linearity (INL) error.
52. What is the difference between direct and integrating type ADC?
53. What are the advantages and disadvantages of R-2R ladder DAC?
54. Define start of conversion and end of conversion.
55. What are the switches used in DAC?
56. What is the acquisition time of a S/H circuit?
57. The basic step of a 9 bit DAC is 10.3 mV. If 000000000 represents
zero Volts, what is the output for an input of 101101111?
58. Which is the fastest A/d converter? Give reason.
59. State the basic types of VFC.
60. Which factors control the acquisition time of a S/H circuit?
61. What is feed through?
62. Find the resolution of a 12-bit D/A converter.

PART B - (8 &16 MARKS)

1. Explain the working of Binary weighted resistor D/A converter.(10)
(Nov/Dec-2009,2013)
2. Using OP AMP, draw the successive approximation ADC & explain its
working. (Apr/May 11,2012)
3. Explain the working of single & dual slope A/D converter.(16)
(Nov/Dec-2009,2010)
14. Explain the working of counter type A/D converter.(8) Nov/Dec 2010
4. Explain the working of flash type A/D converter. (8)    (Apr/May 2011)
5. Explain the working of R-2R ladder D/A converter both in Voltage &
current mode. (16) (Apr/May’11)
6. Explain the working principle of high sped sample & hold circuit. (16)
(Nov/Dec-2011)
7. Explain the working of delta sigma modulation. State its advantages &
disadvantages.(12) (Nov/Dec-2009)
8. List the different types of switches used in D/A converters.(8)

UNIT V – WAVE FORM GENERATORS AND SPECIAL FUNCTION ICs

1. Define the duty cycle in astable multivibrator using IC 555. (Dec 2011)
2. What are the advantages of switched capacitor filter over active filters.
(Dec 2011)
3. What is an optocoupler? Mention its applications. (Apr 2011)
4. Design a astable multivibrator for a frequency of operation of 2 KHz.
(May 2011)
5. State barkhausen’s criteria for oscillations. (Dec 2010 AUC)
6. Sketch the monostable multivibrator circuit diagram using IC555. (Dec
2010)
7. What is meant by thermal shutdown applied to voltage regulators.
(Dec 2010)
8. Define load regulation. (Dec 2010 AUC)
9. Differentiate between switching regulator and series regulator. (May
2011)
10. Give the internal circuit for audio power amplifier. (Dec 2010)
11. Define switched capacitor filter. (Dec 2010)
12. What is need for voltage regulator? (Apr/May 2003)
13. List out the applications of 555 timer? (Nov/Dec-2009)
14. Define sink current and source current? (Nov/Dec-2005)
15. List the characteristics of opto coupler.(May/Jun 2008)
16. What is the use of reset pin of 555 timer? (Apr 2011)
17. What is the purpose of control voltage pin (5) of 555 timer?
(Apr/May 2011)
18. List out the major blocks of 555 timer functional diagram? (Apr/May
2007)
19. What is thermal shutdown applied to voltage regulators? (Nov/Dec-
2010)
20. Name two applications of an isolation amplifier. (Apr/03) (Nov/2008)
21. Define the line regulation of voltage regulator. (Apr/May 2004)
22. What is switched capacitor filter? (Nov/Dec-2006)   (May/Jun-2008,09)
23. What do you mean by linear voltage regulators? (Nov/Dec-2005)
24. What is an opto-coupler IC? Give examples. (Nov/Dec-2005)
25. Define voltage regulators and give the types? (Apr/May-2010)
26. List out the applications of 555 timer in as table mode. (Apr/May-2006)
27. What is an isolation amplifier? (Nov/Dec-2009)
28. What is wave generator? Mention its uses.
29. What is Voltage to Frequency (V/F) converter? (Apr/May 2008)
30. Define the load regulation of the voltage regulator. (Apr/May 2011)
31. Which is three different wave forms generated by ICL 8038? (Apr
2010)
32. Define the ripple rejection of voltage regulator. (Apr/May 2005)
33. Define switched voltage regulators?
34. What are the advantages of adjustable voltage regulators over the
fixed voltage regulators?
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35. What is multi-vibrator? Classify.
36. List out the parameters related to the fixed voltage regulators?
37. Define duty cycle?
38. Define dropout voltage of a fixed voltage regulator?
39. What is the frequency of oscillation of free running mode of 555 timer?
40. Write the main function of 555 Timer.
41. Write the main function of voltage regulator.
42. List the limitations of IC-723 regulators.
43. List the drawbacks of series regulators.
44. Mention the advantages of opto-couplers.
45. Write the uses of voltage regulators.
46. Where are switched capacitor filter used?
47. What is frequency to voltage converters?
48. Where does the thermal noise occur? What is the cause?
49. What is a counter timer?
50. Give the expression for the frequency of oscillations in an op-amp sine
wave oscillator?
51. What are the limitations of linear voltage regulators?
52. What are the limitations of a 3 pin regulator?
53. What is the current fold back? Draw the characteristic curve?
54. List the advantages of using optic fibers.
55. What are the basic configurations of switching regulators?
56. Which are the package in which IC 555 is available?
57. Write the expression for total time period of 555 timer in astable
mode?
58. Write the expression for pulse width of 555 timer in monostable mode?
59. What are the operating modes of a 555 timer?
60. Why series regulators are called as linear regulators.

PART B  (8 &16 MARKS)

1. Draw & explain the functional block of LM 317 three terminal
regulator.(12) (Nov/Dec-2013,2011)
15. Explain the working of video & power amplifier.(8) Nov/Dec 2010
2. Draw & explain the functional block of 723 regulator. (8)
(Nov/Dec-2010,2011,2013)
3. Explain the working of isolation amplifier & opto coupler.
4. Draw the internal block diagram of IC 555 timer & its pulse width
expression.(16) (Apr/May 2011)
5. Explain the working of step down switching regulator.(8)
(Nov/Dec-2007)
6. Briefly explain the working principle of SMPS.(10)
(Apr/May 2007)
7. With functional block diagram explain the working principle of function
generator 8038 IC . (Nov/Dec-2010)
8. Explain the working of triangular wave generator with neat diagram.(8)

9. Explain the working of saw tooth generator with neat diagram.(10)
(Apr/May 2010)
10. Explain RC phase shift oscillator with design procedure.(10)
(Nov/Dec-2006)
11. Explain the working of bistable multivibrator.(6)        (Apr/May 2005)
12. Explain the working of monostable multivibrator.(6)
13. Explain the working of astable multivibrator.(6)
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