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EE 6303         LINEAR INTEGRATED CIRCUITS AND APPLICATIONS       L T  P  C  
               3  0   0  3 

OBJECTIVES 
 
 To study the IC fabrication procedure. 
 To study characteristics; realize circuits; design for signal analysis using Op-amp ICs. 
 To study the applications of Op-amp. 
 To study internal functional blocks and the applications of special ICs like Timers, PLL 

circuits, regulator Circuits, ADCs. 
 
UNIT I       IC FABRICATION      9 
IC classification, fundamental of monolithic IC technology, epitaxial growth, masking and etching, 
diffusion of impurities. Realization of monolithic ICs and packaging. Fabrication of diodes, 
capacitance, resistance and FETs. 
 
UNIT II                 CHARACTERISTICS OF OPAMP   9 
Ideal OP-AMP characteristics, DC characteristics, AC characteristics, differential amplifier; 
frequency response of OP-AMP; Basic applications of op-amp –Inverting and Non-inverting 
Amplifiers-V/I & I/V converters, summer, differentiator and integrator. 
 
UNIT III     APPLICATIONS OF OPAMP    9 
Instrumentation amplifier, Log and Antilog Amplifiers, first and second order active filters, 
comparators, multivibrators, waveform generators, clippers, clampers, peak detector, S/H circuit, 
D/A converter (R-2R ladder and weighted resistor types), A/D converters using op-amps. 
 
UNIT IV     SPECIAL ICs     9 
Functional block, characteristics & application circuits with 555 Timer IC-566 voltage controlled 
oscillator IC 565-phase lock loop IC Analog multiplier ICs. 
 
UNIT V     APPLICATION ICs     9 
IC voltage regulators –LM78XX,79XX Fixed voltage regulators  -LM317, 723 Variable voltage 
regulators, switching regulator -SMPS-LM 380 power amplifier-ICL 8038 function generator IC. 

TOTAL: 45 PERIODS 
 
OUTCOMES 
Ability to understand and analyze, linear and digital electronic circuits. 
 
TEXT BOOKS 
1. David A.Bell, ‘Op-amp & Linear ICs’, Oxford, 2013. 
2. D.Roy Choudhary, Sheil B.Jani, ‘Linear Integrated Circuits’, II edition, New Age, 2003. 
3. Ramakant A.Gayakward, ‘Op-amps and Linear Integrated Circuits’, IV edition, Pearson 

Education, 2003 / PHI. 2000 
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UNIT I - IC FABRICATION  

1. Define Integrated Circuit. 

An Integrated Circuit (IC) is a low cost electronic circuit consisting of active and passive 

components fabricated together on a single crystal of silicon. The active components are 

transistors and diodes and passive components are resistors and capacitors. 

2. Mention the advantages of integrated circuits over discrete components. 

 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.  

 Reduction in power consumption. 

3. List the basic processes used in IC fabrication. (Nov 2011) 

1. Silicon wafer (substrate) preparation  

2. Epitaxial growth  

3. Oxidation  

4. Photolithography  

5. Diffusion  

6. Ion implantation  

7. Isolation technique  

8. Metallization  

9. Assembly processing & packaging 

4. What is the significance of using buried layer?(May 2012) 

In general bipolar integrated circuits use epitaxial layer process in which high resistivity 

epitaxial is formed over a low resistivity substrate. To provide isolation between the 

epitaxial growth and the substrate, the doping used in both layers is of opposite type. Due 

to this a heavily doped buried layer is formed. The buried layer is also called diffusion 

layer. 
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5. What are the advantages of polysilicon gate MOSFET over aluminum gate? 

The silicon film is of high quality and suitable for IC manufacturing. SOI provides a speed 

advantage because the source/drain to body junction capacitance is practically eliminated 

because the junctions extend vertically to the buried oxide. The cost of a SOI wafer is many 

times higher than an ordinary silicon wafer and can increase the total Fabrication cost of 

IC chips by ~30%. 

6. What are the two common methods for obtaining integrated capacitors?  

 Monolithic junction capacitor   

 Thin-flim capacitor 

7. What is the purpose of oxidation process in IC fabrication?(Apr 2010) 

The silicon wafers are stacked up in a quartz boat & then inserted into quartz furnace tube. 

The Si wafers are raised to a high temperature in the range of 950 to 1150oC & at the same 

time, exposed to a gas containing O2 or H2O or both. 

The chemical action is Si + 2H2O ------> Si O2+ 2H2 

8. What is parasitic capacitance? (Apr 2010) 

In electrical circuits, parasitic capacitance is an unavoidable and usually unwanted 

capacitance that exists between the parts of an electronic component or circuit simply 

because of their proximity to each other. 

9. What is meant by ion implantation?(Nov 2011, Nov 2012) 

The conductivity of the semiconductor increases when small impurity is added to it. The 

process of adding impurity is called doping while the impurity to de added is called 

dopant.so ion implantation is a process of adding dopant to the silicon substrate. The ion 

implantation process is controllable, reproducible and also there are no unwanted side 

effects. 

10. Why inductors are difficult to fabricate in integrated circuits?(Nov 2012, May 2013) 

No satisfactory integrated inductors exist. If high Q inductors with inductance of values 

larger than 5μH are required, they are usually supplied by a wound inductor which is 

connected externally to the chip. Therefore, the use of inductors is normally avoided when 

integrated circuits are used. 
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11. List out the steps used in the preparation of Silicon wafers. 

 Crystal growth & doping  

 Ingot trimming & grinding  

 Ingot slicing  

 Wafer policing & etching  

 Wafer cleaning 

12. What are the two important properties of SiO2? 

 SiO2 is an extremely hard protective coating & is unaffected by almost all reagents 

except by hydrochloric acid. Thus it stands against any contamination.  

 By selective etching of SiO2, diffusion of impurities through carefully defined 

windows in the SiO2 can be accomplished to fabricate various components. 

13. List the importance of oxidation process.  

 The silicon wafers are stacked up in a quartz boat & then inserted into quartz 

furnace tube.  

 The Si wafers are raised to a high temperature in the range of 950 to 1150oC & at 

the same time, exposed to a gas containing O2 or H2O or both.  

 The chemical action is Si + 2H2O > SiO2+ 2H2 

14. What are the advantages and limitations implantation of ion implantation?  

Advantages: 

 Accurate control over doping 

 Very good reproducibility 

 Precise resistance value 

 A room temperature process 

 Limitations:  

 Annealing at higher temperature is required for avoiding the crystal damage 

 The possibility of dopant implanting through various layers of wafer. 

15. What is the purpose of oxidation? 

SiO2is an extremely hard protective coating and is unaffected by almost all reagents. By 

selective etching of SiO2, diffusion of impurities through carefully defined windows can 

be accomplished to fabricate various components. 
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16. Why aluminum is preferred for metallization? 

 It is a good conductor. 

 It is easy to deposit aluminum films using vacuum deposition. 

 It makes good mechanical bonds with silicon. 

 It forms a low resistance contact. 

17. What is monolithic IC? 

A monolithic IC is a type of "integrated circuit" electronic device that contains active and 

passive devices that are made in and on the surface of a single piece of a single crystal 

semiconductor, such as a Silicon (Si) wafer. A process called "planar technology" must be 

used in the single block (monolith), and be interconnected to the insulating layer over the 

same body of the semiconductor to produce a solid integral monolithic-IC. In monolithic 

ICs, the devices (transistors, diodes, resistors and capacitors) are fabricated on the same 

single chip of a single Silicon crystal by planar technology, and have isolated p-n junctions, 

and have interconnections adherent to the insulator layers without shorting to the adjacent 

areas and each other. 

18. What is Photolithography? 

Photolithography is a process used in micro fabrication to selectively remove parts of a 

thin fil m or the bulk of a substrate. It uses light to transfer a geometric pattern from a photo 

mask to a light-sensitive chemical “photo resist", or simply "resist," on the substrate. A 

series of chemical treatments then engraves the exposure pattern in to the material 

underneath the photo resist. In complex integrated circuits, for example a modern CMOS, 

a wafer will go through the photolithographic cycle up to 50 times. 
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19. What are the popular IC packages available? 

 Metal can package. 

 Dual-in-line package. 

 Ceramic flat package. 

20. What is the principle of Photolithography? 

Photolithography shares some fundamental principles with photography in that the pattern   

the resist is created by exposing it to light, either using a projected image or an optical 

mask. It is used because it affords exact control over the shape and size of the objects it 

creates, and because it can create patterns over an entire surface simultaneously 

21. Give the difference between monolithic and hybrid IC’s. (Nov 2010) 

S.No Monolithic Integrated Circuits Hybrid Integrated Circuits  

1 All circuit components both active 

and passive elements and their 

interconnections are manufactured 

into or on top of a single chip of 

silicon. 

Hybrid Integrated circuits separated 

component parts are attached to a ceramic 

substrate and interconnected by means of 

either metallization pattern or wire boards. 

 

2 It is used for more applications in 

Linear and digital IC. 

It is used for adopt less applications. 

3 Cost wise is less. 

 

Cost wise is slightly higher compared to 

monolithic ICs. 

 

22. What is lithography? (Nov 2010) 

Lithography is a process by which the pattern appearing on the mask is transferred to the 

wafer. It involves two steps: the first step requires applying a few drops of photoresist to 

the surface of the wafer & the second step is spinning the surface to get an even coating of 

the photoresist across the surface of the wafer. 

23. State the disadvantages of discrete circuits. 

 low functional performance 

 High cost 

 Low operating speed 

 Increased power consumption 
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24. Write the basic chemical reaction in the epitaxial growth process of pure silicon. 

The basic chemical reaction in the epitaxial growth process of pure silicon is  

 
1200

4 22 2
c

SiCl H Si HCl 


  

25. Define sheet resistance. 

Sheet resistance is defined as the resistance in ohms /square offered by the diffused area. 

26. What are the major categories of ICs? 

 

27. What is bird’s beak? 

In local oxidation process, the oxidation of silicon proceeds slightly under the nitride as 

well. Also, a large mismatch in the thermal expansion coefficients of Si3N4 and silicon 

results in damage to semiconductor during local oxidation. This damage can be greatly 

reduced by growing a thin layer of SiO2 prior to placement of the Si3N4 mask. This greatly 

enhances the penetration of oxide under the nitride masked regions, resulting in oxide 

configurations called bird’s defects. 

28. What is the main purpose of photo-etching? 

Photo etching is used for the removal of SiO2 from desired regions so that the desired 

impurities can be diffused. 
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29. How the use of inductors are avoided? 

The use of inductors are avoided by simulating the circuits using RC active networks. 

30. Give the disadvantages of PN junction isolation. 

 p-n junction isolation introduce parasitic capacitance which affect the operation of the 

circuit. 

 Isolation diffusion occupies a significant portion of the chip area. So the area is wasted 

in IC. 

 The time required for the isolation diffusion is longer. 
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UNIT II - APPLICATION OF OPERATIONAL AMPLIFIERS 

1. Why open loop op-amp configurations are not used in linear applications?  

The open loop gain of the op-amp is not a constant and it varies with changing the 

temperature and variations in power supply. Also the bandwidth of the open loop op-amp 

is negligibly small. For this reasons open loop op-amp configurations are not used in linear 

applications. 

2. 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. 

3. Define slew rate.  What causes slew rate?  

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 output voltage 

should change instantaneously in response to input step voltage. Causes: There is a 

capacitor with-in or outside of an op-amp to prevent oscillation. The capacitor which 

prevents the output voltage from responding immediately to a fast changing input. Slew 

rate of 741 IC is 0.5V/µS. 

4. Define an operational amplifier. 

An operational amplifier is a direct-coupled, high gain amplifier consisting of one or more 

differential amplifier. By properly selecting the external components, it can be used to 

perform a variety of mathematical operations. 

5. Mention the characteristics of an ideal op-amp. 

 Open loop voltage gain is infinity. 

 Input impedance is infinity. 

 Output impedance is zero. 

 Bandwidth is infinity. 

 Zero offset. 

6. Define PSRR. 

Power Supply Rejection Ratio (PSRR) is defined as the change in op-amp’s input offset 

voltage due to variations in supply voltage. It is expressed in microvolt per volt or in db.   
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7. What happens when the common terminal of V+ and V- sources is not grounded? 

If the common point of the two supplies is not grounded, twice the supply voltage will get 

applied and it may damage the op-amp. 

8. Define tail current. 

Tail current is defined as the current which is flowing through the common emitter 

resistor of the differential amplifier. 

9. Draw the internal block diagram of typical op-amp circuit. 

The internal block diagram of typical op-amp circuit is given below: 

 Differential amplifiers are used to provide high gain 

 The buffer is usually an emitter follower whose input impedance is very high. 

 It prevents loading of high gain stage  

 The output driver is usually provided to give low output impedance 

 

10. List the basic types of differential amplifier configurations. 

Four basic types of differential amplifier configurations: 

 Dual input and balanced output 

 Dual input and unbalanced output 

 Single input and balanced output 

 Single input and unbalanced output 

11. Define input offset current. State the reasons for the offset currents at the input of the 

op-amp. 

The difference between the bias currents at the input terminals of the op-amp is called as 

input offset current. The input terminals conduct as mall value of dc current to bias the input 

transistors. Since the input transistors cannot be made identical, there exists a difference in 

bias currents. 

 

 

Differential 

amplifier 

Differential 

amplifier 

Buffer and 

level 

Output 

Driver 

Vo 
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12. What is active load? Where it is used and why? 

The active load realized using current source in place of the passive load in the collector 

arm of differential amplifier makes it possible to achieve high voltage gain without 

requiring large power supply voltage. 

13. Define CMRR. 

The ability of an differential amplifier to reject a common mode signal is expressed by a 

ratio called common Mode Rejection Ratio. It is defined as the ratio of differential mode 

voltage gain to common node voltage gain. It is expressed in decibels. d

C

A
CMRR

A
  

14. What are the applications of current sources? 

Transistor current sources are widely used in analog ICs both as biasing elements and as 

load devices for amplifier stages. 

15. Justify the reasons for using current sources in integrated circuits. 

 Superior insensitivity of circuit performance to power supply variations and 

temperature. 

 More economical than resistors in terms of die area required to provide bias currents 

of small value. 

 When used as load element, the high incremental resistance of current source results 

in high voltage gain at low supply voltages. 

16. What do you mean by a band-gap referenced biasing circuit? 

The biasing sources referenced to VBE have a negative temperature co-efficient and VT has 

a positive temperature co-efficient. Band gap reference circuit is one in which the output 

current is referenced to a composite voltage that is a weighted sum of VBE and VT so that 

by proper weighting, zero temperature co-efficient can be achieved. 

17. Why IC 741 is not used for high frequency applications? 

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. 
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18. What are the areas of application of non-linear op- amp circuits? 

 Industrial instrumentation  

 Communication  

 Signal processing 

19. In practical op-amps, what is the effect of high frequency on its performance? 

The open-loop gain of op-amp decreases at higher frequencies due to the presence of 

parasitic capacitance. The closed-loop gain increases at higher frequencies and leads to 

instability. 

20. 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. 

21. Mention the frequency compensation methods. 

 Dominant-pole compensation 

 Pole-zero compensation. 

22. What are the merits and demerits of dominant-pole compensation? 

 Noise immunity of the system is improved. 

 Open-loop bandwidth is reduced. 

23. Give the ideal characteristics of operational amplifier and give its equivalent circuit.  

            (Apr 2010, Nov 2010) 

 Open loop gain infinite  

 Input impedance infinite  

 Output impedance low  

 Bandwidth infinite  

 Zero offset, ie, Vo=0 when V1=V2=0 
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24. Draw the circuit diagram of an integrator and give its output equation. (Nov 2010) 

 

 

25. Define slew rate and state its significance. (Apr 2010) 

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 output 

voltage should change instantaneously in response to input step voltage. 

26. Define input offset voltage. (Nov 2011) 

It is the voltage that must be applied between the input terminals of an op-amp to nullify 

the output. Since this voltage could be positive or negative its absolute value is listed on 

the data sheet. 
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27. List the four non ideal DC characteristics of op-amp. (May 2012) 

1. Input impedance  

2. Output impedance  

3. Frequency response  

4. Slew rate 

28. What is op-amp? 

An operational amplifier is a direct coupled high gain amplifier consisting of one or more 

differential amplifiers, followed by a level translator and an output stage. It is a versatile 

device that can be used to amplify ac as well as dc input signals & designed for computing 

mathematical functions such as addition, subtraction, multiplication, integration and 

differentiation. 

29. Define Differential gain. 

The gain with which differential amplifier amplifies the difference between two input 

signals, is called differential gain (Ad). 

30. What are the DC characteristics of op-amp? 

1. Input Bias current 

2. Input offset current  

3. Input offset voltage 

4. Thermal Drift 

31. What is compensating resistor? Why do we use? 

In a bipolar op-amp circuit, even when the input is zero, the output will not be zero. This 

is due to the effect of bias current. This effect can be compensated using Rcomp resistor and 

it is given by, 

 
i f

comp

i f

R R
R

R R



 

where, 

Ri is input resistance in Ω. 

Rf is feedback resistance in Ω. 

32. Define thermal drift. 

Thermal drift is defined as the change in offset current and offset voltage due to 

temperature. 
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33. List out the AC characteristics of an op-amp. 

AC characteristics of an op-amp: 

 Frequency response   

 Slew rate 

34. Define magnitude plot and phase angle plot. 

 Magnitude plot is defined as the one in which gain of an op-amp changes with respect 

to the change in frequency. 

 Phase angle plot is defined as the one in which phase angle changes with respect to 

the change in frequency. 

35. Define compensating network. 

The compensating network is formed by components such as resistor and capacitor for 

obtaining large bandwidth and lower closer loop gain. 

36. Define full power response. 

Full power response is defined as the maximum frequency of a large amplitude sine wave 

with which op-amp can have undistorted output. 

37. Define input resistance. 

Input resistance is defined as the difference input resistance as seen at either of the input 

terminals with the other terminal connected to ground. For 741 IC, the input resistance 

value is 2MΩ.  

38. Define input capacitance. 

Input capacitance is defined as the equivalent capacitance that can be measured at either of 

the input terminals with the other terminal connected to ground. A typical value of Ci is 

1.4pF. 

39. Define large signal voltage gain. Why it is referred so? 

Large signal Voltage gain is defined as the ratio of the output voltage to differential input 

voltage. Since the amplitude of the output signal is much larger than the input signal, the 

voltage gain is commonly referred to as large signal voltage gain. 
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40. What does the output voltage swing indicate? 

The output voltage swing indicates that the value of positive and negative voltage of an op-

amp and it should never exceed the supply voltage V+ and V- . 

41. Define output resistance. 

Output resistance Ro is defined as the resistance measured between the output terminal of 

the op-amp and ground. The typical value is 75Ω for 741 ICs. 

42. List out the different types of op-amp. 

Different types of op-amp:  

1. Bipolar op-amp 

2. FET op-amp  

3. MOSFET op-amp  

43. Define input offset current. 

Input offset current is defined as the algebraic difference between the currents into the (-) 

input and (+) input. For 741 IC the maximum value is 200 nA. 

44. Define input voltage range. 

Input voltage range is defined as the common-mode voltage that can be applied to both 

input terminals without disturbing the performance of an op-amp. The range of the input 

common-mode voltage is + 13 V, for 741 IC. 

45. Define output short circuit current. 

Output short circuit current is defined as the current that may flow if an op-amp gets shorted 

accidentally and is generated high. The op-amp must be provided with short circuit 

protection. The short circuit current ISC for 741C is 25 mA. 

46. Define supply current. 

Supply current (IS) is defined as the current drawn by the op-amp from the power supply. 

It is 2.8 mA for 741 IC. 
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47. What is an inverting amplifier? 

Inverting amplifier is the one in which a signal is applied to the inverting input terminal. 

The output voltage is feedback to the inverting input terminal through feedback resistance 

(Rf) – input resistance (Ri) network. The output signal is the amplified form of input signal 

with a phase shift of 1800 .The circuit diagram of inverting op-amp is given below: 

 

f i n

o u t

i n

R V
V

R
   

48. What is a non-inverting amplifier? 

Non inverting amplifier is the one in which a signal is applied to the non-inverting input 

terminal and the output is feedback to the inverting input terminal, the circuit amplifies 

without inverting the i/p signal. The circuit diagram of non-inverting amplifier is given 

below: 

 

2

(1 )fout in

R
V V

R
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49. What is linear op-amp circuit? 

An op-amp circuit which has the output signal with the same shape as that of the input 

signal is called linear op-amp circuit. The op-amp does not go to saturation during its cycle. 

50. What is non-linear op-amp circuit? 

An op-amp circuit which has the output signal with a different shape from the input signal 

is called non-linear op-amp circuit. The op-amp saturates during part of its input cycle. 

51. How is the gain stabilized by negative feedback? 

Negative feedback is used mainly to stabilize the overall voltage gain. If the open loop 

voltage gain AOL increases for any reason, the output voltage will increase and feeds back 

more voltage to the inverting input. This opposing feedback voltage reduces inverting input 

voltage V2. Therefore even though AOL has increased, inverting input voltage V2 has 

decreased and the final output increases much less that it would be without the negative 

feedback. 

52. What is voltage follower? 

Voltage follower is the circuit in which the output voltage follows the input voltage both 

in magnitude as well as in phase. The circuit diagram of voltage follower is given below: 

 

53. Mention the main applications of differentiator. 

Main applications of differentiator: 

 Wave shaping circuits to detect high frequency components in an input signal. 

 Rate of change detector in FM modulations. 

54. List the drawbacks of ideal integrator. 

Drawbacks of ideal integrator: 

 At low frequencies (DC), gain becomes infinity. 

 When the op-amp saturates, ideal integrator behaves like an open circuit. 
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55. What is a differentiator? 

A differentiator is the circuit which perform the mathematical operation of differentiation, 

i.e., the output waveform is the derivative of the input waveform. The output voltage is 

given by, 

in
out f

dV
V R C

dt
   

where, 

Rf is the feedback resistor in Ω.  

C is the input capacitance in µfarads. 

Vin is the input voltage in volts. 

 

56. Why is the practical integrator called as lossy integrator? 

The gain of the integrator at lower frequencies can be limited to avoid the saturation 

problem, if the feedback capacitor Cf is shunted by a resistor Rf. The parallel combination 

of Rf and Cf behaves like practical capacitor, which dissipates power, unlike an ideal 

capacitor. For this reason, the circuit is called as lossy integrator. 
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UNIT III – APPLICATIONS OF OPERATIONAL AMPLIFIER 

1. What is the need for an instrumentation amplifier?  

In a number of industrial and consumer applications, the measurement of physical 

quantities is usually done with the help of transducers. The output of transducer has to be 

amplified So that it can drive the indicator or display system. This function is performed 

by an instrumentation amplifier. 

2. List the features of instrumentation amplifier. 

 High gain accuracy 

  High CMRR  

 High gain stability with low temperature co-efficient  

 Low dc offset  

 Low output impedance 

3. What are the applications of V-I converter? 

 Low voltage DC and AC voltmeter  

 LED  

 Zener diode tester 

4. Define Band pass filter. 

 The band pass filter is the combination of high and low pass filters, and this allows a 

specified range of frequencies to pass through. 

5. What do you mean by a precision diode? 

The major limitation of ordinary diode is that it cannot rectify voltages below the cut – in 

voltage of the diode. A circuit designed by placing a diode in the feedback loop of an op – 

amp is called the precision diode and it is capable of rectifying input signals of the order 

of millivolt. 

6. Write down the applications of precision diode.  

 Half - wave rectifier  

 Full - wave rectifier  

 Peak – value detector 

 Clipper  

 Clamper 
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7. Differentiate Schmitt trigger and comparator. 

Schmitt Trigger: 

 It operates between two reference points namely UTP&LTP. 

 It employs positive feedback 

 Its output is square wave. 

 Comparator: 

 It compares the input signal with references voltage then yields the output voltage  

 It need not consist of feedback  

 comparator output need not to be square wave 

8. List the applications of log amplifiers.  

 Analog computation may require functions such as ln(x), log(x), sin hx etc. These 

functions can be performed by log amplifiers  

 Log amplifier can perform direct dB display on digital voltmeter and spectrum 

analyzer  

 Log amplifier can be used to compress the dynamic range of a signal 

9. What are the applications of comparator? 

 Zero crossing detector  

 Window detector  

 Time marker generator  

 Phase detector 

10. What is a schmitt trigger? 

Schmitt trigger is a regenerative comparator. It converts sinusoidal input into a square wave 

output. The output of schmitt trigger swings between upper and lower threshold voltages, 

which are the reference voltages of the input waveform. 

11. What is a multivibrator? 

Multivibrator are a group of regenerative circuits that are used extensively in timing 

applications. It is a wave shaping circuit which gives symmetric or asymmetric square 

output. It has two states either stable or quasi- stable depending on the type of multivibrator. 
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12. What do you mean by monostable multivibrator? 

Monostable multivibrator is one which generates a single pulse of specified duration in 

response to each external trigger signal. It has only one stable state. Application of a trigger 

causes a change to the quasi-stable state. An external trigger signal generated due to 

charging and discharging of the capacitor produces the transition to the original stable state. 

13. What is an astable multivibrator?  

Astable multivibrator is a free running oscillator having two quasi-stable states. Thus, there 

is oscillations between these two states and no external signal are required to produce the 

change in state. 

14. Mention any two audio frequency oscillators. 

 RC phase shift oscillator  

 Wein bridge oscillator 

15. Mention some of the linear applications of op – amps. 

 Adder 

 Subtractor 

 Voltage to Current Converter 

 Current to Voltage Converters 

 Instrumentation Amplifier 

 Analog Computation 

 Power Amplifier 

16. Mention some of the non –linear applications of op-amps. 

 Rectifier 

 peak detector  

 clipper  

 clamper  

 sample and hold circuit 

 log amplifier  

 anti –log amplifier 
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17. What are the areas of application of non-linear op- amp circuits? 

 Industrial instrumentation 

 Communication 

 Signal processing 

18. What are the limitations of the basic differentiator circuit? 

 At high frequency, a differentiator may become unstable and break in to oscillations 

 The input impedance decreases with increase in frequency, thereby making the 

circuit sensitive to high frequency noise. 

19. What is a comparator? 

A comparator is a circuit which compares a signal voltage applied at one input of an op-

amp with a known reference voltage at the other input. It is an open loop op-amp with 

output +Vsat. 

20. What is a bistable multivibrator? 

Bistable multivibrator is one that maintains a given output voltage level unless an external 

trigger is applied. Application of an external trigger signal causes a change of state, and 

this output level is maintained indefinitely until a second trigger is applied. Thus, it requires 

two external triggers before it returns to its initial state. 

21. Mention any two audio frequency oscillators. 

 RC phase shift oscillator 

 Wein bridge oscillator 

22. What are the characteristics of a comparator? 

 Speed of operation 

 Accuracy 

 Compatibility of the output 

23. What is a filter? 

Filter is a frequency selective circuit that passes signal of specified band of frequencies and 

attenuates the signals of frequencies outside the band. 
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24. Mention some commonly used active filters. 

 Low pass filter 

 High pass filter 

 Band pass filter 

 Band reject filter. 

25. What is the fastest ADC and why? (Nov 2010) 

The circuit of successive approximation ADC consists of a Successive Approximation 

Register (SAR), to find the required value of each bit by trial & error. With the arrival of 

START command, SAR sets the MSB bit to 1. The O/P is converted into an analog signal 

& it is compared with I/P signal. This O/P is low or high. This process continues until all 

bits are checked. 

26. What is parasitic capacitance? (Apr 2010) 

In electrical circuits, parasitic capacitance is an unavoidable and usually unwanted 

capacitance that exists between the parts of an electronic component or circuit simply 

because of their proximity to each other. 

27. Draw the circuit of first order active filter.(Nov 2011) 
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28. Define monotonicity with respect to data converters.(May 2012) 

The resolution of a converter is the smallest change in voltage which may be produced at 

the output or input of the converter. Resolution (in volts) = VFS/2n-1=1 LSB increment. 

The resolution of an ADC is defined as the smallest change in analog input for a one-bit 

change at the output. 

29. What are the applications of peak detector.(Nov 2012) 

1. Directional couplers to measure forward and reflected power on a transmission line (it 

is the original application of this circuit) 

2. Low power wattmeter’s 

3. RF millivolt meters 

4. Field strength meters 

5. Radio receivers 

30. Why active filters are preferred. (Nov 2012) 

1. Gain & Frequency adjustment flexibility: Since op-amp provides some gain, input 

signal is not attenuated. Active filters are easier to time or adjust. 

2. No Loading Problem: Because of high i/p impedance & low o/p impedance of Op-amp, 

active filters does not cause loading of source or load. 3. Cost: Active filters are more 

economical, because of cheaper op-amps and absence of inductors. 

31. Mention the disadvantages of passive filters. 

Disadvantages of passive filter: 

 Inductors become large, heavy and expensive for low frequency applications. 

 More number of turns of wire must be used which in turn adds to the series 

resistance degrading inductor’s performance. (i.e.) low Q, resulting in high power 

dissipation. 

32. Mention the two types of voltage to current converter? 

Two types of voltage to current converter: 

 V-I converter with floating load  

 V-I converter with grounded load 

33. Give the applications of V-I converter. 

Main applications of voltage to current converter: 

 Low voltage DC and AC voltmeter 
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 In LED and Zener diode tester 

34. Write the major function of instrumentation amplifier. 

The major function of instrumentation amplifier is to amplify the low level output signal 

so that it can drive the inductor or display. 

35. What is an oscillator? 

An oscillator is basically a positive feedback circuit where, a fraction of the output voltage 

Vo is feedback to the input end of the basic amplifier, which is in phase with the signal to 

the basic amplifier.    

36. Mention the conditions to be satisfied for sustained oscillation. 

Conditions to be satisfied for sustained oscillation: 

 The magnitude of product of the gain of the basic amplifier (Av) and the gain of 

the feedback amplifier (β) should be equal to 1; |Avβ| = 1.  

 Angle between gain of the basic amplifier (Av) and gain of the feedback amplifier 

(β) should be equal to 00 or 3600. 

37. Classify sine-wave oscillators based on the range of frequency. 

Sine-wave oscillators can be classified according to the range of frequency as 

 RC Oscillators for audio frequency   

 LC Oscillators for radio frequency 

38. Mention the classification of electric filters. 

Classifications of electric filters: 

 Analog or digital 

 Passive or active  

 Audio (AF) or radio frequency (RF). 

39. Mention the advantages of active filters. 

Advantages of active filter: 

 Gain and frequency adjustment is flexible 

 No loading problem 

 Cost is low 

40. Define frequency scaling. 

Frequency scaling is defined as the procedure used to convert an original cut-off frequency 

fh to a new cut-off frequency fh’.  
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41. What is the use of sample and hold circuit? 

A sample and hold circuit samples an input signal and holds onto its last sampled value, 

until the input is sampled again. 

42. Mention few applications of sample and hold circuit. 

Applications of sample and hold circuits: 

 Analog to digital systems  

 Pulse code modulation systems. 

43. Define sample period. 

The time period during which the voltage across the capacitor is equal to input voltage is 

called sample period. 

44. Define hold period. 

The time period during which the voltage across the capacitor is held constant is called 

hold period. 

45. List out various resistive DAC techniques available. 

Various resistive DAC techniques available: 

 Weighted resistor DAC 

 R-2R ladder  

 Inverter R-2R ladder 

46. What is the resolution for a DAC? 

The resolution of the analog to digital converter is the smallest change in voltage, which 

may be produced at the output (or input) of the converter. 

47. List out direct type ADCs. 

Direct type ADCs: 

 Flash (comparator) type converter 

 Counter type converter 

 Tracking or servo converter 

 Successive approximate type converter 

48. List out some integrating type converters. 

Most widely used integrating type converters: 

 Charge balancing ADC  

 Dual slope ADC 
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49. What is integrating type converter? 

An ADC Performs conversion in an indirect manner by first changing the analog input 

signal to a linear function of time or frequency and then to a digital code is known as 

integrating type converter. 

50. Where are the successive approximation type ADCs used? 

The successive approximation ADCs are used in applications such as, data loggers and 

instrumentation where conversion speed is important. 

51. Name the various types of electronic switches used in DAC. 

Various types of electronic switches used in DAC: 

 Single pole double throw switch 

 Totem pole MOSFET switch  

 CMOS inverter switch 

52. Mention the main disadvantage of flash type ADC. 

The main disadvantage of flash type A/D converter is that, the number of comparators 

required almost doubles for each added bit. 

For example: A 2-bit ADC Requires 3 comparators, 3-bit ADC requires 7 comparators. 

53. How many total number of clock pulses required for 8-bit successive-approximation 

type A/D converter? 

The total number of clock pulses required for 8-bit successive-approximation A/D 

converter is 8. 

54. Mention the main advantages of integrating type ADCs. 

Main advantages of integrating type ADCs: 

 The integrating type of ADCs do not  require a S/H circuit at the input 

 It is possible to transmit frequency even in noisy environment  

55. Define absolute accuracy. 

Absolute accuracy is the maximum deviation between the actual converter output and ideal 

converter output. 

56. Define relative accuracy. 

Relative accuracy is the maximum deviation between the actual converter output and ideal 

converter output after gain and offset errors have been removed. 
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57. Draw the block diagram of successive-approximation type ADC. 

 

58. Define settling time. 

Settling time is the time taken for the output to settle within a specified band + (1/2) LSB 

of its final value following a code change at the input. It ranges from 100 ns to 10 μs 

depending on word length and type of circuit used. 
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UNIT IV – APPLICATION IC’S 

1. Mention some applications of 555 timer.  

 Oscillator  

 Pulse generator  

 Ramp and square wave generator  

 Mono-shot multivibrator 

 Burglar alarm  

 Traffic light control. 

2. List the applications of 555 timer in monostable mode of operation. 

 Missing pulse detector  

 Linear ramp generator 

 Frequency divider 

 Pulse width modulation. 

3. List the applications of 555 timer in astable mode of operation. 

 FSK generator  

 Pulse-position modulator 

4. List the applications of analog multipliers. (May 2013) 

1. Analog computer  

2. Analog signal processing  

3. Automatic gain control  

4. True RMS converter  

5. Analog filter (especially voltage-controlled filters)  

6. PAM-pulse amplitude modulation 

5. List the applications of NE565. (Nov 2010) 

1. Frequency multiplier  

2. FM Demodulator  

6. Define the capture range of PLL. (Nov 2011) 

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

the capture range. It is also expressed as a percentage of fo. 
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7. Draw the relation between capture ranges and lock range relationship in PLL. 

(Nov 2010) 
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8. Mention any two applications of multiplier. (Apr 2010) 

The multiplier is used for  

1. Frequency shifting  

2. Voltage divider 

9. What are the one, two and four quadrant multiplier? (Nov 2011) 

In one quadrant multiplier the polarities of both the inputs must always be positive. A two 

quadrant multiplier functions properly if one input is held positive and the other is allowed 

to swing in both positive and negative. If both the inputs are allowed to swing in both 

positive and negative directions, the operation is four quadrant multiplier operations. 

10. In what way VCO is different from other oscillator. (May 2012) 

1. To adjust the output frequency to match (or perhaps be some exact multiple of) an 

accurate external reference. 

2. Where the oscillator drives equipment that may generate radio-frequency interference, 

adding a varying voltage to its control input can disperse the interference spectrum to make 

it less objectionable. See spread spectrum clock. 

11. Mention any two application of IC555 timer in mono stable mode. (May 2012) 

The applications of IC555 timer in mono stable mode are, 

1. Frequency divider  

2. Pulse width modulation 

12. Why the VCO is called voltage to frequency converter? (Nov 2012) 

The VCO provides the linear relationship between the applied voltage and the oscillation 

frequency. Applied voltage is called control voltage. The control of frequency with the 

help of control voltage is also called voltage to frequency conversion. Hence VCO is also 

called voltage to frequency converter. 

13. Define the terms relation to DAC. (May 2013) 

Settling time: It represents the time it takes for the output to settle within a specified 

band+-(1/2) LSB of its final value. It depends upon the switching time of the logic circuitry 

due to internal parasitic capacitances and inductances. Settling time ranges from 100ns to 

10μs depending on word length and type of circuit used. 

Conversion time: It is the time taken for the D/A converter to produce the analog output 

for the given binary input signal. It depends on the response time of switches and the output 
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of the Amplifier. D/A converters speed can be defined by this parameter. It is also called 

as setting time. 

14. Draw the general block diagram of phase locked loop.  

 

15. Define lock in range. 

Lock-in range is defined as the range of frequencies over which the PLL can maintain lock 

with the incoming signal. It is also called as tracking range. The lock- in range is expressed 

as a percentage of VCO frequency fo. 
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16. Define capture range. 

Capture range is defined as the range of frequencies over which the PLL can acquire lock 

with an input signal. This parameter is expressed as a percentage of VCO frequency fo. 

17. Define Pull-in time. 

Pull-in time is defined as the total time taken by the PLL to establish lock. This depends 

on the initial phase and frequency difference between the two signals as well as on the 

overall loop gain and loop filter characteristics. 

18. What is the basic function of phase detector? 

The basic function of the phase detector is, to compare the phase and frequency of the 

incoming signal with the output of VCO in PLL. If the two signals differ in frequency 

and/or phase, an error signal is generated, it is basically a multiplier. 

19. What are the two types of phase detectors available? 

Two types of phase detectors: 

 Analog phase detector  

 Digital phase detector 

20. List out some examples of digital phase detectors. 

Examples of digital phase detectors: 

 Exclusive OR phase detector 

 Edge- triggered phase detector  

 Monolithic phase detector 

21. What is voltage controlled oscillator? 

The voltage controlled oscillator is defined as the one in which the frequency of the output 

signal (Vo) is controlled by the control voltage (Vc). 

22. What is the function of VCO in PLL? 

The error voltage in phase detector is amplified and applied as a control voltage (Vc) to 

VCO. The signal Vc Shifts the VCO frequency in a direction to reduce the frequency 

difference between fs and fo. Once the action starts, we say that the signal is in the capture 

range. The VCO continues to change frequency, till its output frequency is exactly the same 

as the input signal frequency. 
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23. List out the typical applications of Phase Locked Loop. 

Applications of Phase Locked Loop: 

 Frequency multiplication/division 

 Frequency translation 

 AM detection 

 FM demodulation and 

 FSK demodulation. 

24. How can FM signal demodulated using PLL? 

If PLL is locked to a FM signal, the VCO tracks the instantaneous frequency of the input 

signal. The filtered error voltage which controls VCO and maintains lock with the input 

signal is the demodulated FM output. The VCO transfer characteristics determine the 

linearity of the demodulated output. 

25. What is frequency shift keying technique? 

Frequency Shift Keying (FSK) technique is a type of the data transmission in which, binary 

data is transmitted by means of a carrier frequency which is shifted between two preset 

frequencies.  

26. What is frequency shift? 

The difference between the two preset input frequencies of Frequency Shift Keying 

(FSK) demodulator is called frequency shift. 

27. What are the main advantages of using low pass filter in PLL circuits? 

Main advantages of using low pass filter: 

 The low pass filter used in PLL not only removes the high frequency components 

and noise, but also controls the dynamic characteristics of PLL. 

 The charge on the filter capacitor gives a short time memory to the PLL. Thus, even 

if the signal becomes less than the noise for a few cycles, the dc voltage on the 

capacitor continues to shift the frequency of the VCO till it picks up the signal 

again. 
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28. Why is the capture range of PLL dependent upon low pass filter (LPF) 

characteristics? 

The capture range of PLL depends on low pass filter characteristics because it removes the 

high frequency components and noise ,as the  bandwidth reduces the capture range of PLL 

is also get reduced. 

29. Draw the pin diagram of 555 Timer. 

The 555 Timer is a highly stable device for generating accurate time delay or oscillation. 

 

 

30. Mention the main applications of missing pulse detector monostable circuit. 

The main applications of missing pulse detector monostable circuit are: 

 It is used to detect missing heart beat and 

 It is used for speed control and measurement. 

31. What is an analog multiplier? 

An analog multiplier is the one which produces an output voltage (Vo) proportional to the 

product of two input voltages VX    and VY. The output voltage is given by,     

O x yV kV V  

where, 

k is a scale factor, usually its value is 
1

1

(10) V
. 
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32. What is a four quadrant multiplier? 

A multiplier that accepts inputs of either polarity and preserves the correct polarity 

relationship at the output is referred to as a four quadrant multiplier. 

33. Give the applications of analog multipliers. 

Applications of analog multipliers: 

1. Frequency doubling 

2. Frequency shifting 

3. Phase angle detection 

4. Real power computation 

5. Multiplying two signal, dividing and squaring of signals 
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UNIT V – SPECIAL IC’S 

1. What is a voltage regulator?  

A voltage regulator is an electronic circuit that provides a stable dc voltage independent of 

the load current, temperature, and ac line voltage variations. 

2. Give the classification of voltage regulators. 

 Series / Linear regulators  

 Switching regulators. 

3. What is a linear voltage regulator?  

Series or linear regulator uses a power transistor connected in series between the 

unregulated dc input and the load and it conducts in the linear region .The output voltage 

is controlled by the continuous voltage drop taking place across the series pass transistor. 

4. What is a switching regulator? 

Switching regulators are those which operate the power transistor as a high frequency 

on/off switch, so that the power transistor does not conduct current continuously. This gives 

improved efficiency over series regulators. 

5. What are the advantages of IC voltage regulators?  

 low cost 

 high reliability  

 reduction in size 

 excellent performance 

6. Give some examples of monolithic IC voltage regulators. 

 78XX series fixed output, positive voltage regulators 

 79XX series fixed output, negative voltage regulators  

 723 general purpose regulator 

7. What is the purpose of having input and output capacitors in three terminal IC 

regulators? 

A capacitor connected between the input terminal and ground cancels the inductive effects 

due to long distribution leads. The output capacitor improves the transient response. 

8. What is meant by current limiting? 

Current limiting refers to the ability of a regulator to prevent the load current from 

increasing above a preset value. 
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9. Give the drawbacks of linear regulators. 

 The input step down transformer is bulky and expensive because of low line 

frequency.  

 Because of low line frequency, large values of filter capacitors are required to 

decrease the ripple.  

 Efficiency is reduced due to the continuous power dissipation by the transistor as it 

operates in the linear region 

10. What are the advantage of monolithic switching regulators?  

 Greater efficiency is achieved as the power transistor is made to operate as low 

impedance switch. Power transmitted across the transistor is in discrete pulses rather 

than as a steady current flow.  

 By using suitable switching loss reduction technique, the switching frequency can be 

increased so as to reduce the size and weight of the inductors and capacitors 

11. What is an opto-coupler IC? Give examples.  

Opto-coupler IC is a combined package of a photo-emitting device and a photo-sensing 

device. 

Examples for opto-coupler circuit: LED and a photo diode, LED and photo transistor, LED 

and Darlington. Examples for opto-coupler IC: MCT 2F, MCT 2E. 

12. Mention the advantages of opto-couplers.  

 Better isolation between the two stages.  

 Impedance problem between the stages is eliminated. 

 Wide frequency response.  

 Easily interfaced with digital circuit. 

 Compact and light weight.  

 Problems such as noise, transients, and contact bounce are eliminated. 

13. What is an isolation amplifier?  

An isolation amplifier is an amplifier that offers electrical isolation between its input and 

output terminals. 
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14. How frequency to voltage converted on op-amps. 

A Frequency to voltage converter produces an output voltage, whose amplitude is a 

function of frequency of the input signal. The input signal may be a sinewave, a square 

wave or a pulse train. The F/V converter is essentially an FM detector or discriminator. 

15. What is video amplifier? 

The video or wideband amplifiers are designed to provide a relatively flat gain versus 

frequency response characteristics for the range of frequencies required to transmit video 

information. 

16. What is audio amplifier?  

The amplifier receives an input from signal source or from a transducer and gives out an 

amplified signal to the output device is called an audio amplifier. 

17. What is the purpose of having input and output capacitors in three terminal IC 

regulators? 

A capacitor connected between the input terminal and ground cancels the inductive effects 

due to long distribution leads. The output capacitor improves the transient response. 

18. Define line regulation. 

Line regulation is defined as the percentage change in the output voltage for a change in 

the input voltage. It is expressed in milli volts or as a percentage of the output voltage. 

19. Define load regulation. 

Load regulation is defined as the change in output voltage for a change in load current. It 

is expressed in millivolts or as a percentage of the output voltage. 

20. What is the advantage of switching regulators? 

Greater efficiency is achieved as the power transistor is made to operate as low impedance 

switch. Power transmitted across the transistor is in discrete pulses rather than as a steady 

current flow. By using suitable switching loss reduction technique, the switching frequency 

can be increased so as to reduce the size and weight of the inductors and capacitors. 

21. What is the need for a tuned amplifier? 

In radio or TV receivers, it is necessary to select a particular channel among all other 

available channels. Hence some sort of frequency selective circuit is needed that will allow 

us to amplify the frequency band required and reject all the other unwanted signals and this 

function is provided by a tuned amplifier. 
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22. Give the classification of tuned amplifier: 

 Small signal tuned amplifier 

 Single tuned 

 Double tuned 

 Stagger tuned 

 Large signal tuned amplifier. 

23. What is function voltage regulator (May 2013) 

A regulator circuit is a circuit used after the filter, which not only makes the DC voltage 

smooth and almost ripple free but also keeps the dc output voltage constant though input 

DC voltage varies under certain condition. Thus input to a regulator is an unregulated dc 

voltage while the output of a regulator is a regulated dc voltage, to which the load is 

connected. 

24. How will you increase the output of a general purpose op-amp? (Nov 2010) 

A simple method of increasing the output current of a general purpose op-amp is to connect 

a power booster circuit in series with the op-amp. 

25. Draw the circuit for audio power amplifier using LM380. (Nov 2010) 
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26. List the important parts of regulated power supply. (Apr 2010) 

 Reference voltage circuit  

 Error amplifier  

 Series pass transistor  

 Feedback network 

27. What are the advantages of a switch mode power supplies. (Apr 2010) 

1. Smaller size  

2. Lighter weight (from the elimination of low frequency transformers which have a 

high weight)  

3. Lower heat generation due to higher efficiency. 

28. What are the disadvantages of linear voltage regulators? (Nov 2011) 

The input step down transformer is bulky and expensive because of low line frequency. 

Because of low line frequency, large values of filter capacitors are required to decrease the 

ripple. Efficiency is reduced due to the continuous power dissipation by the transistor as it 

operates in the linear region. 

29. What is isolation amplifier?(Nov 2011, Nov 2012) 

Isolation amplifiers provide electrical isolation and an electrical safety barrier. They protect 

data acquisition components from common mode voltages, which are potential differences 

between instrument ground and signal ground. Instruments that are applied in the presence 

of a common mode voltage without an isolation barrier allow ground currents to circulate, 

leading in the best case to a noisy representation of the signal under investigation. 

30. Why do switching regulators have better efficiency then series regulators?(May  

2012) 

In switching regulators, the transistor is operated in cut off region or saturation region. In 

cut off region, there is no current and hence power dissipation is almost zero. In the 

saturation region there is negligible voltage drop across it hence the power dissipation is 

almost zero. 

31. What is an optocoupler? (May 2012) 

The combined package of a LED and a photodiode is called an optocoupler. It is also called 

an optoisolator or an optically coupled isolator. 
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32. Name the various protection circuits used for voltage regulators. (Nov 2012) 

1. Constant current limiting  

2. Fold back current limiting  

3. Over voltage protection  

4. Thermal protection 

33. What is the principle of switch mode power supplies? (May 2013) 

A switched-mode power supply (switching-mode power supply, SMPS, or switcher) is an 

electronic power supply that incorporates a switching regulator to convert electrical power 

efficiently. Like other power supplies, an SMPS transfer’s power from a source, like mains 

power, the pass transistor of a switching-mode supply continually switches between low-

dissipation, full-on and full-off states, and spends very little time in the high dissipation 

transitions, which minimizes wasted energy. Ideally, a switched-mode power supply 

dissipates no power. 

34. Write the main function of voltage regulator. 

The main function of voltage regulator is to provide a stable DC voltage for processing 

other electronic circuits. 

35. List the different types of voltage regulators. 

The different types of voltage regulators are: 

 Fixed output voltage regulator (positive or negative) 

 Adjustable output voltage regulators (positive or negative) 

 Switching regulators and Special regulators 

36. What is a voltage regulator? 

A voltage regulator is an electronic circuit that provides a stable DC voltage independent 

of the load current, independent of the load current, temperature and AC line voltage 

variations. 

37. What are the four main parts of voltage regulators? 

The four main parts of the voltage regulators are: 

 Reference voltage circuit 

 Error amplifier 

 Series poles transistor  

 Feedback network 
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38. List the main advantages of voltage regulators. 

The main advantages of voltage regulators are: 

 Short circuit protection  

 Output voltage (positive or negative) can be varied 

39. List the limitations of IC LM723 regulators. 

The limitations of IC LM723 regulators are: 

 No in-built thermal protection 

 No short circuit current limits 

40. List the drawbacks of series regulators. 

The draw backs of series regulators are: 

 The input step down transformer used is bulky and most expensive component. 

 Since it operates at low line frequency, large values of filter capacitors are required. 

 Efficiency is less 

 More power is dissipated in the series pass transistor, which is always in the active 

region. 

41. What is switched capacitor filter? 

A switched capacitor filter is a three terminal device, which consists of capacitors, periodic 

switches and operational amplifier whose open circuit voltage transfer characteristics 

represents filtering characteristics.  

42. Why are series regulators called as linear regulators? 

Since the transistors conduct in the active or linear region, these regulators are called as 

linear regulators. 

43. Define ripple rejection. 

Ripple rejection is a measure of a regulator’s ability to reject ripple voltage. It is expressed 

in db. 

44. Write the uses of voltage regulators. 

Voltage regulators are commonly used for on-card regulation and laboratory type power 

switches. Switch type regulators are used as control circuits in pulse width modulation, 

Push Pull Bridge and series type switch mode supplies. 
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45. Where are switched capacitor filter used? 

Switched capacitor filter are used in: 

 Low pass filter 

 High pass filter 

 Band pass filter   

 Band reject filter 

46. What is frequency to voltage converters? 

A converter which generates an output voltage that is linearly proportional to the input 

frequency waveform is frequency to voltage converter. 

47. Define resonance. 

At a particular frequency when the inductive reactance XL equals the capacitor reactance 

XC, Then the circuit behaves as a purely resistive circuit. This phenomenon is called as 

resonance. 

48. Where does the thermal noise occur? What is the cause? 

Thermal noise occurs in all passive resistors including the stray series resistances of 

practical inductors and capacitors. Thermal noise is due to the random thermal motion of 

electrons.     
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