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Unit II: Operational Amplifiers 

Introduction toLinearICs– BJT differential amplifier-Operational amplifierIC741–Block 

diagramandCharacteristics-Inverting,non-invertinganddifferenceamplifier–Adder, Subtractor, 

Integrator,Differentiator-Comparator- Windowdetector-Regenerative 

comparator(Schmitttrigger)-Precisionrectifier-Currenttovoltageconverter–

Voltagetocurrentconverter-Log and antilogamplifiers-Instrumentation amplifiers. 

 

2 Marks 

1. List characteristic of an ideal op-amp. (April-14), (Nov-15A) 

 Infinite voltage gain 

 Zero output  impedance 

 Infinite input impedance 

 Zero offset voltage 

 Infinite bandwidth  

 Infinite CMRR. 

 Infinite slew rate. 

2. Define CMRR. What is the ideal value of CMRR. (April-14), (Nov-15A) 

Common Mode Rejection Ratio is the figure of merit of a differential amplifier and is given by,  

𝐶𝑀𝑅𝑅 =
𝑔𝑎𝑖𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑎𝑚𝑝𝑙𝑖𝑓𝑖𝑒𝑟 𝑓𝑜𝑟 𝑎 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒 𝑚𝑜𝑑𝑒 𝑖𝑛𝑝𝑢𝑡 𝑠𝑖𝑔𝑛𝑎𝑙

𝑔𝑎𝑖𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑎𝑚𝑝𝑙𝑖𝑓𝑖𝑒𝑟 𝑓𝑜𝑟 𝑎 𝑐𝑜𝑚𝑚𝑜𝑛 𝑚𝑜𝑑𝑒 𝑖𝑛𝑝𝑢𝑡 𝑠𝑖𝑔𝑛𝑎𝑙
 

𝐶𝑀𝑅𝑅 =
𝐴𝑑𝑚

𝐴𝑐𝑚
 

It is also defined as the ability of the differential amplifier to reject the common mode 

signal. An ideal differential amplifier would have infinite CMRR 

3. Define slew rate. What causes it? (Dec-14) (April-15) 

 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 
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 There is a capacitor with-in or outside of an op-amp to prevent oscillation. This capacitor 

which prevents the output voltage from responding to a fast changing input. This is the 

causes for slew rate. 

4. Draw the circuit arrangement for a non-inverting amplifier for AC application. (Dec-

14) 

 

5. Draw the equivalent circuit of practical op-amp. (April-15) 

 

An equivalent circuit of an operational amplifier that models some resistive non-ideal 

parameters 

 

 

6. Draw the op-amp adder-subtractor circuit to get the output voltage Vo=(V3+V4)-

(V1+V2). (Nov-15) 
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7. What is a window detector? (Nov-15) 

A window detector circuit, also called window comparator circuit or dual edge limit 

detector circuits is used to determine whether an unknown input is between two precise 

reference threshold voltages. It employs two comparators to detect over-voltage or under-

voltage. 

8. Define CMRR of op-amp. (Nov-13) 

The op amp common-mode rejection ratio (CMRR) is the ratio of the common-mode gain 

to differential-mode gain. For example, if a differential input change of Y volts produces a 

change of 1 V at the output, and a common-mode change of X volts produces a similar 

change of 1 V, then the CMRR is X/Y 

  9. What is mean by Differential Amplifier? 

 

A differential amplifier is a circuit that accepts two input signals and amplifies the 

difference between these input signals. 

The output voltage is given as Vo = A (Vin1 – Vin2) 

    Where, Vo – Output voltage 

      A – Gain of differential amplifier 

     Vin1 – First input signal or voltage 

     Vin2 – Second input signal or voltage 

 

10.Why we go for differential amplifier? (Or) What is the need of differential amplifier?  

The need for differential amplifier arises in many physical measurements, in medical 

electronics and in direct coupled amplifier applications. In this amplifier, there will be no output 

voltage resulting from thermal drifts or any other changes provided and changes in both halves 

of the circuits are equal.  

 

  11.Define common mode signal. 
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When the input signals to differential amplifier are in phase and exactly equal in magnitude, 

they are called common mode signals. The common signals are rejected (not amplified) by the 

differential amplifier. 

Eg: Noise Signal. 

 

12. Define Differential mode signal. 

When the input signals to differential amplifier are 180
0
 out of phase and exactly equal in 

magnitude, they are called common mode signals. These signals are amplified by the differential 

amplifier. 

 

13. What are the applications of a differential amplifier?  

The applications of a differential amplifier are,  

a. To measure many physical quantities,  

b. Can be used as a direct coupled amplifier,  

c. Used in operational amplifier. 

14.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.  

15. State the concept of virtual ground? 

 This means the differential input voltage Vd between the non inverting and inverting 

input terminals is essentially zero. 

 If the non-inverting terminal is grounded by the concept of virtual short, the inverting 

terminal is also at ground potential, though there is no physical connection between the inverting 

terminal and the ground. This is the principle of virtual ground. 

16. List the four basic building blocks of an op amp. 

The basic block diagram constitutes mainly four stages 

1. Input stage 

2. Intermediate Stage 

3. Buffer and Level Shifting stage 

4. Output Stage 
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17. 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.  

18. Define input offset voltage.  

  A small voltage is applied to the input terminals to make the output voltage as zero when 

the two input terminals are grounded is called input offset voltage.  

19. 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 a small value of dc current to bias the input 

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

currents.  

 20. 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.  

  21. What are the advantages of voltage follower? 

a. Very large input resistance, of the order of mega ohms.  

b. Low output impedance, almost zero. Hence it can be used to connect high impedance 

source to a low   impedance load as a buffer.  

c. It has large band width.  

d. The output follows the input exactly without phase shift.  

 

22.What is meant by integrator? 

In an integrator circuit, the output voltage is the integration of the input voltage. The 

integrator circuit using active devices like op-amp is called active integrator. The integrator 

circuit can be obtained without using active devices like op amp, transistors is called passive 

integrator. 

 

23.Write the applications of Practical Integrator. 

 

1. Analog computers 

2. In solving the differential equations 

3. In analog to digital converters 

4. In ramp generators 
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24.What is meant by differentiator? 

 

The circuit which produces the differentiation of the input voltage at its output is called 

differentiator. The circuit using active devices like op-amp is called active differentiator. The 

circuit can be obtained without using active devices like op amp, transistors is called passive 

differentiator. 

25. Write the applications of Practical differentiator. 

 

 In the wave shaping circuits to detect the high frequency components in the input signal.  

 As a rate- of-change detector in the FM demodulation.  

 

26. Write down the condition for good differentiation? 

For good differentiation the time period of the input signal must be greater than 

or equal to RF C1T>RfC1. 

Where Rf is the feedback resistance Cf is the input capacitance. 

 

27.What is the need for an instrumentation amplifier? 

The measurement of the physical quantities is generally carried out with the help of a 

device called as transducer, but most of the transducer outputs are generally of very low level 

signals such a low level signals are not sufficient to drive the next stage of the system, hence the 

special amplifier which is used for such a low level amplification with high CMRR, high input 

impedance to avoid loading, low power consumption is called instrumentation amplifier. 

 

28. List the features of instrumentation amplifier. 

 High gain accuracy 

 High CMRR 

 High gin stability with low temperature coefficient 

 Low dc offset 

 Low output impedance 

 

29. What is a comparator? 

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

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

 

30. What are the applications of comparator?  

•     Zero crossing detectors  

•     Window detector  

•     Time marker generator  

•     Phase detector. 
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31. What are the applications of op-amp? 

 Because of low cost, small size, versatility, flexibility and dependability op-amps are 

used in the fields of, 

 Process control and instrumentation.   

 Computers and communication systems. 

 Power and signal sources  

 Measuring and display systems. 

32. Write any three characteristics of practical op-amp.? 

 Open loop gain:  it is the voltage gain of the op-amp when no feedback is applied. 

Practically it is several thousands. 

 Input impedance:  it is finite and typically greater than 1 M ohm.  

 Output impedance: it is typically few hundred ohms. With the help of negative 

feedback, it can be reduced to a very small value like 1 or 2 ohms. 

 Bandwidth: the bandwidth of practical op-amp in open loop configuration is very 

small. By application of negative feedback, it can be increased to a desired value. 

 Input offset voltage:  the dc voltage, which makes the output voltage zero, when 

the other terminal is grounded is called input offset voltage. 

33. Define PSRR. 

 The power supply rejection ratio (PSRR) is defined as the ratio of the change in input 

offset voltage due to the change in supply voltage producing it, keeping other power supply 

voltage constant. It is also called power supply sensitivity (PSS) 

34. Write the practical value of the following of  IC 741. 

 

s.no 

Parameter  Practical value 

1 Open loop voltage gain 2*10
5
 

2 Output impedance  75 ohms 

3 Input impedance 2 m ohms 

4 Input offset current  200 nano A 

5 Input offset voltage  2 milli volt  

6 Bandwidth 1 mega hertz 
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7 CMRR 90 dB 

8 Slew rate 0.5 V/ micro sec 

9 Input bias current  80 nano A 

10 Power supply rejection ratio (PSRR) 30 micro volt / V 

 

35. Why op amp cannot be used in open loop configuration? 

 Due to high open loop gain, op amp either shows +V sat or –V sat level. This indicates 

the inability of op amp to work as a linear small signal amplifier in the open loop mode. Hence, 

the op amp is generally not used as amplifier in the open loop configuration. 

36. What is the advantage of negative feedback in op amp circuit? 

 Reduced Open loop gain. 

 Improves stability  

 Reduces frequency distortion  

 It reduces the non-linearity and noise in op amp 

 Improves frequency response  

37. Explain the principle of zero crossing detectors? 

 The basic comparator  can be used as the zero crossing detector i.e., it compares the 

signal voltage applied at one input of an op amp with  a known reference voltage at the other 

input, and produces either a high or a low output voltage, depending on which input is higher. 

38. Define precision rectifier? 

 The major limitation of rectifier circuit using diodes is that they cannot rectify the 

voltages below cut-in voltage of diodes. A circuit which used for the rectification of voltage 

below the cut-in voltage and provides the ideal diode characteristics is called precision rectifier. 

39. List out the practical application of the integrator and differentiator? 

 Integrator: 

 In the analog computers. 

 In solving the differential equations. 

 In analog to digital converters. 

 Various signal wave shaping circuits. 

 In ramp generators. 
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Differentiator: 

 In the wave shaping circuits to detect the high frequency components in the 

input signal. 

 As a rate-of –change detector in the FM demodulators. 

 

40. Why instrumentation amplifier should have high slew rate and input impedance? 

 The slew rate of the instrumentation amplifier must be as high as possible to provide 

maximum undistorted output voltage swing. 

 It should have high input impedance in order to avoid the loading of input sources. 

41. Mention the advantages of instrumentation amplifier using op amp? 

 The advantages of this circuit are,                                                                                                                     

 The gain variation is easy and precise. 

 Gain depends on external resistances and hence can be adjusted accurately and made 

stable by selecting high quality resistances. 

 The input impedance depends on the input impedance of non inverting amplifiers which 

is extremely high. 

 The CMRR of the op amp is very high and most of the common mode signal will be 

rejected. 

 

42. Write some applications of instrumentation amplifier? 

The instrumentation amplifier along with the transducer bridge can be used in many practical 

applications some of them are temperature controller, temperature indicator, light intensity 

meter, analog weight scale. 

43. Define V – I and I – V converter? 

 V-I converter: It is the circuit in which the output load current is proportional to the input 

voltage. Depending upon the connection of load there are two types of V I converter namely 

floating load type and grounded load type 

 I-V converter: It is the circuit in which the output voltage is proportional to input current. 
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44. What are other names of V-I converter and I-V converter? 

V-I converter is also known as Transresistance amplifier or voltage controlled current source. 

I-V converter is also known as Transconductance amplifier or current controlled voltage source. 

45. What are the application of V-I converter? 

 The various application of V-I converter are 

 Low voltage dc voltmeter 

 Low voltage ac voltmeter 

 Diode tester and match finder 

 Zener diode tester 

 

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

 The I-V converters were used in photodiode detector, photoFET detector. 

47. What is comparator and write the type of 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. 

There are two types of comparator namely inverting comparator and non-inverting comparator. 

48. Write the limitations of the op-amp as comparator? 

 1. To have better comparator accuracy op amp must have CMRR, high gain, and 

negligible input offset current and input offset voltage. 

 2. To have better response time op amp output must switch rapidly, between saturation 

levels and also respond instantaneously to any change of condition at its input. 

 3. To have output compatibility with digital devices op amp output must swing between 

two logic levels suitable for certain logic family. 

49. Application of the comparator? 

 The various application of the comparator are, Zero crossing detector ,Level detector, 

Window detector, Duty cycle controller, Pulse generator, Time marker generator, Phase detector. 

 

 



60 

Unit II: Operational Amplifiers 
 

50. Define log and antilog Amplifier? 

 Log amplifier:  The circuit in which the output is obtained as the function of logarithm 

of the input voltage Vin is called log amplifier. The output obtained in this circuit is in natural 

logarithm to obtain the logarithm to base 10 proper scaling is to done. 

Log10 X = 0.4343 ln (X). 

 Antilog amplifier:The log amplifier can be easily turned around to provide antilog or 

exponential function called as antilog   amplifier. When compared to the log amplifier the 

position of diode and resistor are interchanged. 

51. List the applications of log amplifiers? 

 Analog computation may require functions such as lnx, logx, sinhx etc. 

These functions can be performed by log amplifiers 

 Log amplifiers can perform direct db display on digital voltmeter and 

spectrum analyzer 

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

 

52. What are the applications of the analog multiplier? 

 There is no. of applications of analog multiplier such as Frequency doublers, frequency 

shifting, and phase angle detection, real power computation, squaring of signals, dividing and 

multiplying two signals. 

53. Draw a circuit of a log amplifier using op amp and a transistor. 

 
 

54. Write short notes on 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. (Or) 

Schmitt trigger is an inverting comparator with positive feedback. 
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55. Drawop amp circuits that can be used as a subtractor circuit and write its 

output equation. 

 

 
Output equation 

 

By connecting each input in turn to 0V ground, by superposition to solve for the 

output voltage Vout. 
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When resistor, R1=R2 and R3=R4Vout can be simplified:- 

 12

1

3 VV
R

R
Vout 

 

  

56. Applications of Schmitt trigger circuit? 

 Squaring circuit    

 Sine-to-Square comparator 

 Amplitude comparator   

 As flip flops 

 

11 marks 

 

1. Compare the ideal and practical characteristics of op-amp. (3)  ( Nov-13) 

The amplifier's differential inputs consist of a non-inverting input (+) with voltage V+ and an 

inverting input (–) with voltage V−; ideally the op-amp amplifies only the difference in voltage 

between the two, which is called the differential input voltage. The output voltage of the op-amp 

Vout is given by the equation: 

Open loop amplifier 

The magnitude of AOL is typically very large—100,000 or more for integrated circuit 

op-amps—and therefore even a quite small difference between V+ and V− drives the 

amplifier output nearly to the supply voltage. Situations in which the output voltage is 

equal to or greater than the supply voltage are referred to as saturation of the amplifier. 

The magnitude of AOL is not well controlled by the manufacturing process, and so it is 

impractical to use an open loop amplifier as a stand-alone differential amplifier. 

 

 
whereAOL is the open-loop gain of the amplifier 

 

https://en.wikipedia.org/wiki/Electronic_feedback_loops
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Closed loop 

 The closed loop feedback greatly reduces the gain of the circuit. When negative feedback 

is used, the circuit's overall gain and response becomes determined mostly by the 

feedback network, rather than by the op-amp characteristics. 

 
The input signal Vin appears at both (+) and (−) pins, resulting in a current i through Rg equal to 

Vin/Rg. 

 
 

Since Kirchhoff's current law states that the same current must leave a node as enter it, and since 

the impedance into the (−) pin is near infinity, we can assume practically all of the same current i 

flows through Rf, creating an output voltage 

 

 
 

By combining terms, we determine the closed-loop gain ACL: 

 

Op-amp characteristics of Ideal op-amps 

An ideal op-amp is usually considered to have the following properties: 

 Infinite open-loop gain G = vout / vin 

 Infinite input impedanceRin, and so zero input current 

 Zero input offset voltage 

 Infinite output voltage range 

 Infinite bandwidth with zero phase shift and infinite slew rate 

 Zero output impedance Rout 

https://en.wikipedia.org/wiki/Open-loop_gain
https://en.wikipedia.org/wiki/Input_impedance
https://en.wikipedia.org/wiki/Input_offset_voltage
https://en.wikipedia.org/wiki/Bandwidth_%28signal_processing%29
https://en.wikipedia.org/wiki/Phase_shift
https://en.wikipedia.org/wiki/Slew_rate
https://en.wikipedia.org/wiki/Output_impedance
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 Zero noise 

 Infinite common-mode rejection ratio (CMRR) 

 Infinite power supply rejection ratio. 

  
An equivalent circuit of an operational amplifier that models some resistive non-ideal 

parameters 

These ideals can be summarized by the two rules: 

I. In a closed loop the output attempts to do whatever is necessary to make the voltage 

difference between the inputs zero. 

II. The inputs draw no current 

The first rule only applies in the usual case where the op-amp is used in a closed-loop design 

(negative feedback, where there is a signal path of some sort feeding back from the output to the 

inverting input). These rules are commonly used as a good first approximation for analyzing or 

designing op-amp circuits 

Op-amp characteristics of Real op-amps 

Real op-amps differ from the ideal model in various aspects. 

a) DC imperfections 

i. Finite gain 

Open-loop gain is infinite in the ideal operational amplifier but finite in real 

operational amplifiers. Typical devices exhibit open-loop DC gain ranging from 

100,000 to over 1 million. 

ii. Finite input impedances  

The differential input impedance of the operational amplifier is defined as the 

impedance between its two inputs; the common-mode input impedance is the 

impedance from each input to ground. MOSFET-input operational amplifiers 

often have protection circuits that effectively short circuit any input differences 

greater than a small threshold, so the input impedance can appear to be very low 

in some tests. However, as long as these operational amplifiers are used in a 

typical high-gain negative feedback application, these protection circuits will be 

https://en.wikipedia.org/wiki/Electronic_noise
https://en.wikipedia.org/wiki/Common-mode_rejection_ratio
https://en.wikipedia.org/wiki/Power_supply_rejection_ratio
https://en.wikipedia.org/wiki/Open-loop_gain
https://en.wikipedia.org/wiki/Input_impedance
https://en.wikipedia.org/wiki/MOSFET
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inactive. The input bias and leakage currents described below are a more 

important design parameter for typical operational amplifier applications. 

iii. Non-zero output impedance 

Low output impedance is important for low-impedance loads; for these loads, the 

voltage drop across the output impedance effectively reduces the open loop gain. 

In configurations with a voltage-sensing negative feedback, the output impedance 

of the amplifier is effectively lowered; thus, in linear applications, op-amp circuits 

usually exhibit a very low output impedance indeed. 

Low-impedance outputs typically require high quiescent (i.e., idle) current in the 

output stage and will dissipate more power, so low-power designs may purposely 

sacrifice low output impedance. 

iv. Input current 

Due to biasing requirements or leakage, a small amount of current (typically ~10 

nanoamperes for bipolar op-amps, tens of picoamperes (pA) for JFET input 

stages, and only a few pA for MOSFET input stages) flows into the inputs. When 

large resistors or sources with high output impedances are used in the circuit, 

these small currents can produce large unmodeled voltage drops. If the input 

currents are matched, and the impedance looking out of both inputs are matched, 

then the voltages produced at each input will be equal. Because the operational 

amplifier operates on the difference between its inputs, these matched voltages 

will have no effect. It is more common for the input currents to be slightly 

mismatched. The difference is called input offset current, and even with matched 

resistances a small offset voltage (different from the input offset voltage below) 

can be produced. This offset voltage can create offsets or drifting in the 

operational amplifier. 

v. Input offset voltage 

This voltage is required across the op-amp's input terminals to drive the output 

voltage to zero. In the perfect amplifier, there would be no input offset voltage. 

However, it exists in actual op-amps because of imperfections in the differential 

amplifier that constitutes the input stage of the vast majority of these devices. 

Input offset voltage creates two problems: First, due to the amplifier's high 

voltage gain, it virtually assures that the amplifier output will go into saturation if 

it is operated without negative feedback, even when the input terminals are wired 

together. Second, in a closed loop, negative feedback configuration, the input 

offset voltage is amplified along with the signal and this may pose a problem if 

high precision DC amplification is required or if the input signal is very small. 

vi. Common-mode gain 

A perfect operational amplifier amplifies only the voltage difference between its 

two inputs, completely rejecting all voltages that are common to both. However, 

the differential input stage of an operational amplifier is never perfect, leading to 

https://en.wikipedia.org/wiki/Output_impedance
https://en.wikipedia.org/wiki/Quiescent_current
https://en.wikipedia.org/wiki/Biasing_%28electronics%29
https://en.wikipedia.org/wiki/Leakage_%28semiconductors%29
https://en.wikipedia.org/wiki/Bipolar_junction_transistor
https://en.wikipedia.org/wiki/JFET
https://en.wikipedia.org/wiki/MOSFET
https://en.wikipedia.org/wiki/Voltage
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the amplification of these common voltages to some degree. The standard 

measure of this defect is called the common-mode rejection ratio (denoted 

CMRR). Minimization of common mode gain is usually important in non-

inverting amplifiers (described below) that operate at high amplification. 

vii. Power-supply rejection 

The output of a perfect operational amplifier will be completely independent from 

its power supply. Every real operational amplifier has a finite power supply 

rejection ratio (PSRR) that reflects how well the op-amp can reject changes in its 

supply voltage. 

viii. Temperature effects 

All parameters change with temperature. Temperature drift of the input offset 

voltage is especially important. 

ix. Drift 

Real op-amp parameters are subject to slow change over time and with changes in 

temperature, input conditions, etc. 

b) AC imperfections 

The op-amp gain calculated at DC does not apply at higher frequencies. Thus, for high-speed 

operation, more sophisticated considerations must be used in an op-amp circuit design. 

i. Finite bandwidth 

All amplifiers have finite bandwidth. To a first approximation, the op-amp has the 

frequency response of an integrator with gain. That is, the gain of a typical op-

amp is inversely proportional to frequency and is characterized by its gain–

bandwidth product (GBWP). For example, an op-amp with a GBWP of 1 MHz 

would have a gain of 5 at 200 kHz, and a gain of 1 at 1 MHz. This dynamic 

response coupled with the very high DC gain of the op-amp gives it the 

characteristics of a first-order low-pass filter with very high DC gain and low 

cutoff frequency given by the GBWP divided by the DC gain.  

The finite bandwidth of an op-amp can be the source of several problems, 

including:  

ii. Stability 

Associated with the bandwidth limitation is a phase difference between the input 

signal and the amplifier output that can lead to oscillation in some feedback 

circuits. For example, a sinusoidal output signal meant to interfere destructively 

with an input signal of the same frequency will interfere constructively if delayed 

by 180 degrees forming positive feedback. In these cases, the feedback circuit can 

be stabilized by means of frequency compensation, which increases the gain or 

phase margin of the open-loop circuit. The circuit designer can implement this 

compensation externally with a separate circuit component. Alternatively, the 

https://en.wikipedia.org/wiki/Common-mode_rejection_ratio
https://en.wikipedia.org/wiki/Power_supply_rejection_ratio
https://en.wikipedia.org/wiki/Power_supply_rejection_ratio
https://en.wikipedia.org/wiki/Bandwidth_%28signal_processing%29
https://en.wikipedia.org/wiki/Integrator
https://en.wikipedia.org/wiki/Gain%E2%80%93bandwidth_product
https://en.wikipedia.org/wiki/Gain%E2%80%93bandwidth_product
https://en.wikipedia.org/wiki/Low-pass_filter
https://en.wikipedia.org/wiki/Electronic_oscillation
https://en.wikipedia.org/wiki/Positive_feedback
https://en.wikipedia.org/wiki/BIBO_stability
https://en.wikipedia.org/wiki/Frequency_compensation
https://en.wikipedia.org/wiki/Gain_margin
https://en.wikipedia.org/wiki/Gain_margin
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compensation can be implemented within the operational amplifier with the 

addition of a dominant pole that sufficiently attenuates the high-frequency gain of 

the operational amplifier. 

iii. Distortion, and Other Effects 

Limited bandwidth also results in lower amounts of feedback at higher 

frequencies, producing higher distortion, and output impedance as the frequency 

increases. 

Typical low-cost, general-purpose op-amps exhibit a GBWP of a few megahertz. 

Specialty and high-speed op-amps exist that can achieve a GBWP of hundreds of 

megahertz. For very high-frequency circuits, a current-feedback operational 

amplifier is often used. 

iv. Noise 

Amplifiers generate random voltage at the output even when there is no signal 

applied. This can be due to thermal noise and flicker noise of the devices. For 

applications with high gain or high bandwidth, noise becomes a very important 

consideration. 

v. Input capacitance 

Most important for high frequency operation because it reduces input impedance 

and may cause phase shifts. 

vi. Power-supply rejection 

With increasing frequency the power-supply rejection usually gets worse. So it 

can be important to keep the supply clean of higher frequency ripples and signals, 

e.g. by the use of bypass capacitors. 

c) Non-linear imperfections 

 

i. Saturation 

a. Output voltage is limited to a minimum and maximum value close to the power 

supply voltages. The output of older op-amps can reach to within one or two volts 

of the supply rails. The output of newer so-called "rail to rail" op-amps can reach 

to within millivolts of the supply rails when providing low output currents. 

ii. Slewing 

The amplifier's output voltage reaches its maximum rate of change, the slew rate, 

usually specified in volts per microsecond. When slewing occurs, further 

increases in the input signal have no effect on the rate of change of the output. 

Slewing is usually caused by the input stage saturating; the result is a constant 

current i driving a capacitance C in the amplifier (especially those capacitances 

used to implement its frequency compensation); the slew rate is limited by 

dv/dt=i/C.  

iii. Non-linear input-output relationship 

https://en.wikipedia.org/wiki/Frequency_compensation#Dominant-pole_compensation
https://en.wikipedia.org/wiki/Current-feedback_operational_amplifier
https://en.wikipedia.org/wiki/Current-feedback_operational_amplifier
https://en.wikipedia.org/wiki/Capacitance
https://en.wikipedia.org/wiki/Bypass_capacitor
https://en.wikipedia.org/wiki/Clipping_%28signal_processing%29
https://en.wikipedia.org/wiki/Power_supply
https://en.wikipedia.org/wiki/Power_supply
https://en.wikipedia.org/wiki/Slew_rate
https://en.wikipedia.org/wiki/Frequency_compensation
https://en.wikipedia.org/wiki/Linear
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The output voltage may not be accurately proportional to the difference between 

the input voltages. It is commonly called distortion when the input signal is a 

waveform. This effect will be very small in a practical circuit where substantial 

negative feedback is used. 

iv. Phase reversal 

In some integrated op-amps, when the published common mode voltage is 

violated (e.g., by one of the inputs being driven to one of the supply voltages), the 

output may slew to the opposite polarity from what is expected in normal 

operation.
[6][7]

 Under such conditions, negative feedback becomes positive, likely 

causing the circuit to "lock up" in that state. 

d) Power considerations 

a) Limited output current 

a. The output current must be finite. In practice, most op-amps are designed to limit 

the output current so as not to exceed a specified level – around 25 mA for a type 

741 IC op-amp – thus protecting the op-amp and associated circuitry from 

damage. Modern designs are electronically more rugged than earlier 

implementations and some can sustain direct short circuits on their outputs 

without damage. 

b) Output sink current 

a. The output sink current is the maximum current allowed to sink into the output 

stage. Some manufacturers show the output voltage vs. the output sink current 

plot, which gives an idea of the output voltage when it is sinking current from 

another source into the output pin. 

c) Limited dissipated power 

a. The output current flows through the op-amp's internal output impedance, 

dissipating heat. If the op-amp dissipates too much power, then its temperature 

will increase above some safe limit. The op-amp may enter thermal shutdown, or 

it may be destroyed. 

 

 

 

 

 

 

 

 

 

 

 

https://en.wikipedia.org/wiki/Operational_amplifier#cite_note-9
https://en.wikipedia.org/wiki/Operational_amplifier#cite_note-9
https://en.wikipedia.org/wiki/Current_limiting
https://en.wikipedia.org/wiki/Short_circuit
https://en.wikipedia.org/wiki/Electric_power
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A.  Inverting Amplifier 

 

The inverting amplifier converts positive voltages on the inputs to a negative amplified voltages 

on the output and vice-versa. 

The inverting amplifier is the simplest configuration for an op-amp. 
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A variable gain amplifier can be created by replacing the feedback resistor, Rf, with a variable 

resistor. 

 

Advantages and Disadvantages 

 

The major advantage of the inverting amplifier is that it is very easy to select a particular gain 

and the gain will change linearly as we change Rf.  There are two significant disadvantages, input 

impedance is low and a dual power supply is required.  The input impedance of this circuit is 

approximately Ri.  For normal components Ri is typically chosen to be a few kilo-ohms.  This is 

not very high and can easily cause a loading problem for the sensor that is attached to it.  The 

second problem is that this circuit also inverts all inputs, positive voltages become negative 

amplified voltages and vice-versa.  In order to do this the amplifier must have a positive and 

negative voltage supply, typically +12 to -12V.  This is not convenient as most modern circuits 
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are designned with a single positive supply.  For these reasons the inverting op-amp 

configuration is not used very often in instrumentation applications.  It is used in summing 

applications as will be shown later. 

 

B.  Non-Inverting 
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Applications 

 

Non-inverting amplifiers have very high input impedance and can be implemented with a single 

0 to 5V supply.   The gain can be controlled by  replacingRf with a variable resistor.  Note that in 

this case the gain does not change linearly with changing Rf.  A commonly used variation of this 

amplifier, called a follower, is as shown below. 

In this configuration Rf=0 and Rg=0, so the gain =1. The 

output of the amp simply follows the input, but the input impedance is very high.  This is a 

commonly used circuit when you need to buffer the sensor from the rest of the system. 

 

This amplifier can be used as shown but is often used as the input stage of a differential 

instrumentation amplifier. 
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2. Explain differential amplifier in detail. (Nov-15A) 

Differential Input Amplifier 

 
Output equation 

 

By connecting each input in turn to 0V ground, by superposition to solve for the 

output voltage Vout. 
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When resistor, R1=R2 and R3=R4Vout can be simplified:- 

 12

1

3 VV
R

R
Vout 

 

 

 This circuit can be analyzed by the ideal op-amp rules and the principle of superposition. 

 

Set V2 = 0 and the circuit becomes the equivalent of the Inverting Amplifier. (No current flows 

through I+ or the connected resistors so  I+ is effectively at 0V.)  (Rule 2) 

 

 

Set V1 = 0 (ground) and the circuit becomes equivalent to a non-inverting amplifier with the 

voltage at I+ given by 

 

By superposition )()()( boutaoutaout VVV   

 

Note that matching pairs of resistors R1 and R2 are needed for this simple equation to work.  Vout 

can be calculated for other resistor values by adapting the above equations. 

 

Applications of the differential amp 

 

This circuit is the basis of the instrumentation amplifier.  Non-inverting amplifiers are attached to 

each of the inputs.  This ensures that the input impedance is very high.  It is also possible to 

arrange these input stages so they share a common resistor Rg.  This becomes the single resistor 

that controls the gain of the complete amplifier.  All the other resistors and amplifiers are built 

onto a single chip where matched resistance pairs are easier to achieve and the entire amplifier 

gain is controlled from a single external resistor. 
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3. Draw the block diagram of operation amplifier and describe the various stage of block 

diagram. Also discuss the ideal characteristic of Op-amp. (7) (Nov-15) 

 
 

a. The input stage is a differential amplifier. The differential amplifier used as an input 

stage providesdifferential inputs and a frequency response down to d.c. Special 

techniques are used to provide the highinput impedance necessary for the operational 

amplifier. 

b. The second stage is a high-gain voltage amplifier. This stage may be made from several 

transistors toprovide high gain. A typical operational amplifier could have a voltage gain 

of 200,000. Most of this gaincomes from the voltage amplifier stage. 

c. The final stage of the OP AMP is an output amplifier. The output amplifier provides low 

outputimpedance. The actual circuit used could be an emitter follower. The output stage 

should allow theoperational amplifier to deliver several milliamperes to a load. 

 Notice that the operational amplifier has a positive power supply  (+VCC) and a negative 

powersupply (-VEE). This arrangement enables the operational amplifier to produce either 

a positive or anegative output.The two input terminals are labeled "inverting input" (-) 

and "noninverting input" (+). 

 Theoperational amplifier can be used with three different input conditions (modes). With 

differential inputs(first mode), both input terminals are used and two input signals which 

are 180 degrees out of phase witheach other are used.  

 This produces an output signal that is in phase with the signal on the noninvertinginput. If 

the noninverting input is grounded and a signal is applied to the inverting input (second 

mode),the output signal will be 180 degrees out of phase with the input signal (and one-

half the amplitude of thefirst mode output). 
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 If the inverting input is grounded and a signal is applied to the noninverting input(third 

mode), the output signal will be in phase with the input signal (and one-half the 

amplitude of thefirst mode output). 

 

 

4. Draw the explain Half-wave rectifier and full wave rectifier using operation amplifier. (April-

14) 

Basic circuit of Precision Half Wave Rectifier using op-amp 

A half wave rectifier using OP amp is also known as a Precision rectifier or super diode, is a 

configuration obtained with an operational amplifier in order to have a circuit behaving like an 

ideal diode and rectifier.  

Figure 1 shows the circuit of a Precision rectifier .On positive voltage swings the diode conducts 

and a voltage is developed across the resistor. On negative swings, the diode turns off and the 

output voltage is zero (no current through the resistor).  

The basic idea behind the superdiode is to use the high-gain of an op-amp to mask the finite turn-

on voltage (and other nonlinearities) of the diode. This is done by placing it in the negative 

feedback path as shown in fig 1. Any positive voltage at the op-amp â€œ+â€• terminal is now 

sufficient to turn on the diode, and the negative feedback regulates the current through the load 

resistor to maintain an output voltage equal to the input voltage for these positive input voltages. 

For positive signals the circuit is a unity-gain buffer(fig 2). For negative signals, the output goes 

negative, and the diode turns off (fig 3).  

 

 

 
When Diode is conducting: The feedback loop is closed, and the circuit looks like the buffer 

with small drop across diode. And Vo=Vin. 
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When Diode is not conducting: : i.e. Vi<0 And Vo = 0V. 

 

 

 

 
 

Improved circuitof Half Wave Rectifier using op-amp 

An alternative version is given on the right. 

In this case, when the input is greater than zero, D1 is OFF and D2 is ON, so the output is zero 

because one side of is connected to the virtual ground, and there is no current through it. When 
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the input is less than zero, D1 is ON and D2 is OFF, and the output is like the input with an 

amplification of –R2/R1. Its input-output relationship is the following: 

 
 

This circuit has the benefit that the op-amp never goes into saturation, but its output must change 

by two diode voltage drops (about 1.2 V) each time the input signal crosses zero. Hence, the slew 

rate of the operational amplifier, and its frequency response (gain-bandwidth product) will limit 

high frequency performance - especially for low signal levels - although an error of less than 1% 

at 100 kHz is possible. 

Precision Full Wave Rectifier using op-amp 

 

The circuit shown above performs full-wave rectification on the input signal, as shown. For 

positive instead of negative wave, simply reverse the two diodes in the half-wave rectifier 

section. 

The full-wave rectifier depends on the fact that both the half-wave rectifier and the summing 

amplifier are precision circuits. It operates by producing an inverted half-wave-rectified signal 

and then adding that signal at double amplitude to the original signal in the summing amplifier. 

The result is a reversal of the selected polarity of the input signal. 

https://en.wikipedia.org/wiki/Slew_rate
https://en.wikipedia.org/wiki/Slew_rate
https://en.wikipedia.org/wiki/Gain-bandwidth_product
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The resistor values shown are reasonable; the resistors themselves must be of high precision in 

order to keep the rectification process accurate.  

 

5. Explain how the op-amp can be used as a summing amplifier.(5) (Nov-15A) 

This is an amplifier structure which is essentially a multiple version of the Inverting 

Amplifier, having several inputs as shown in Fig. Each input is connected via a 

corresponding resistor to the inverting input terminal of the op-amp. Since this input is 

considered to have a very high input resistance, it can be assumed that no current flows into 

the inverting input. This means that, applying  Kirchoff’s Current Law, all of the input 

currents from the sources, I1 , I2 and I3 must combine at the inverting input terminal to flow 

out of this node through the feedback resistor, Rf . In this case the inverting input terminal of 

the op-amp is referred to as a current-summing node. It can still also be considered as a 

virtual earth, since Ve → 0V and the non-inverting input terminal is connected to ground.  

Then:  

321f IIII   

 

 

 

 

 

 

 

 

 

 

 

Fig. Schematic Diagram of the Inverting Summing Amplifier 
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This shows that this circuit structure essentially adds or sums the input source voltages V1 , 

V2 and V3. The overall output is inverted but this can easily be corrected by following this 

stage with a single inverting amplifier stage having unity gain. Each input source voltage is 

scaled by a coefficient which is determined by the associated input resistor so that individual 

input voltages can be scaled by different factors. 
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6. Explain the operation of instrumentation amplifier. (April-15) 

Instrumentaion amplifier:  

Basically it is a difference amplifier. It is employed to control the industrial parameters like 

pressure; temperature etc. A transducer converts these parameters into equivalent electrical 

voltage. This is then applied to the instrumentation amplifier, which boosts the signal level to 

drive the display devices. 

                     An instrumentation amplifier must meet the following requirements. 

(i)Low-level signal amplification: 

The instrumentation amplifiers should amplify signals of very small amplitude. Hence they 

should have very high gain. Also, the gain should be stable. 

(ii)Low noise: 

As the signals involved are very weak, the instrumentation amplifiers must contribute minimum 

noise, otherwise, it may interfere with the signals. The instrumentation amplifier beng a 

differential amplifier they are capable of rejecting the noise common to both the inputs. 

(iii)Low thermal drift. 

The environment in which the instrumentation amplifiers are employed may have lot of 

temperature fluctuations. Hence the parameters of these amplifiers must be thermally stable. 

(iv) High input impedance: 

To avoid loading effect on the input source, the instrumentation amplifiers must have high input 

impedance. 

THREE OPAMP INSTRUMENTATION AMPLIFIERS: 

 
 

 This is a high impedance amplifier using cross-coupled difference amplifiers. A1&A2  in the 

above figure are non-inverting amplifiers. As all the OPAMPS are assumed to have infinite Zi 

,theiri/p current is zero. 
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EXPRESSION FOR VOLTAGE GAIN: 

From the above figure, we can write 
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But 022011 & VVVV   Since A1&A2 are unity gain amplifiers. 
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Output voltage of the first stage is 
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Gain of the first stage 
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Second stage is a differential amplifier with a gain of 
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Overall gain of the instrumentation amplifier is 
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   ---------- (10) 

Hence by varying R2, the overall gain can be linearly varied. 
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Output voltage,  210 VVAV V    ---------- (11) 

Advantages of instrumentation amplifiers: 

 

The gain can be adjusted precisely by varying a single resistor. 

Input impedance is very high as it depends on two unity gain buffers A1&A2 

This circuit can reject any common mode signals such as noise due to high CMRR of the three 

amplifier stages A1, A2, &A3. 

P1. Calculate the gain of the configuration shown below. 

 

 
 

 

SOLN: Overall gain of this circuit is 
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Substituting the given values, 
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P2. For the instrumentation amplifier of p1 above, calculate the output voltage if 

       V1 = 2mV & V2 = 1mV. 

SOLN: (i) Referring to above fig, output amplifier A1 is  
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Substituting the different values 

mVmVmVV 41
2

10
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2

10
02 








   -------------- (1) 

(ii) Again from the above figure, 
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Substituting the values, 
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(iii) V01&V02 are the inputs to the difference amplifier A3.Output  voltage can be calculated using 

superposition theorem. 

(a)Assume V02 = 0 & calculate the output V0’ only 

V0’= .4.157
2210
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(b) Assume V01 = 0 & calculate the output V0’’due to V02 only. 

 mVmVV
R

R
V 8.8)4

10

22
02

3

4''

0   

(iv) Total output voltage, 

mVVVV 2.298.84.15
''

0

'

00   

 

Instrumentation Amplifier Using Transducer Bridge: 

 
 

Above figure shows a differential instrumentation amplifier using a transducer bridge. Resistance 

RT  is a resistance of which changes proportional with some physical quantity 

Such as temperature, pressure, light intensity etc. RT is the resistance of the transducer & R  is 

the change in the resistance RT. 

                   A DC or AC voltage source can excite the bridge. Under balanced conditions  

ba VV   ------------------ (1) 
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(Under balanced condition) 

  The values of RA,RB& RC are such that they are equal to RT at a particular value of the physical 

quantity being measured. This value is decided by the designer depending on the transducer 

characteristics. 

 

7. Draw and explain the circuit of a voltage to current converter if the load is  (April-14) 

a) Floating 

b) Grounded 

Explain how the op-amp can be used as voltage to current converter.(6) (Nov-15A),  

a) Voltage to Current Converter with floating loads (V/I): 

1. Voltage to current converter in which load resistor RL is floating (not connected to 

ground). 

2. Vin is applied to the non inverting input terminal, and the feedback voltage across R1 

devices the inverting input terminal. 

3. This circuit is also called as a current – series negative feedback amplifier. 

4. Because the feedback voltage across R1 (applied Non-inverting terminal) depends on the 

output current i0 and is in series with the input difference voltage Vid . 
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Writing KVL for the input loop,  

 From the fig input voltage Vin is converted into output 

current of Vin/R1 [Vin ->i0 ] . In other words, input volt appears across R1. If R1 is a precision 

resistor, the output current (i0 = Vin/R1 )  will be precisely fixed. 

Applications: 

1. Low voltage ac and dc voltmeters 

2. Diode match finders 

3. LED 

4. Zener diode testers. 

 

b) Voltage – to current converter with Grounded load: 

 This is the other type V – I converter, in which one terminal of the load is 

connected to ground. 
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c) Current to Voltage Converter (I –V): 

 

 
1. Open – loop gain a of the op-amp is very large.   

2.  Input impedance of the op-amp is very high. (i.e) the currents entering into the 2 input 

terminals is very small.   I B
1
 I B

2
 0   ---(2) 

3. Gain of the inv-amp is given by   

  V1 = 0 as the non-inve(+) terminal is connected to ground.  V2 =0. 

 

 Thus the inv –terminal (-) also is at ground and the entire input volt appears across 

R1 . 

 Iin = Vin/R1 -----(3) 

 Vin =Iin /R1  

 

Sensitivity of the I – V converter: 

1. The output voltage V0 = -RFIin. 
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2. Hence the gain of this converter is equal to -RF. The magnitude of the gain (i.e) is also 

called as sensitivity of I to V converter. 

3. The amount of change in output volt ∆V0 for a given change in the input current ∆Iin  is 

decide by the sensitivity of I-V converter. 

4. By keeping RF  variable, it is possible to vary the sensitivity as per the requirements. 

 

Applications of V-I converter with Floating Load: 

1. Diode Match finder: 

 
 In some applications, it is necessary to have matched diodes with equal voltage 

drops at a particular value of diode current. The circuit can be used in finding matched diodes 

and is obtained from fig (V-I converter with floating load) by replacing RL with a diode. When 

the switch is in position 1: (Diode Match Finder) Rectifierr diode (IN 4001) is placed in the f/b 

loop, the current through this loop is set by input voltage Vin and Resistor R1 . For Vin = 1V and 

R1 = 100Ω, the current through this  

I0 = Vin/R1 = 1/100 = 10mA. 

As long as V0  and R1 constant, I0 will be constant. The Voltage drop across the diode can be 

found either by measuring the volt across it or o/p voltage. The output voltage is equal to (Vin + 

VD ) V0  = Vin + VD . To avoid an error in output voltage the op-amp should be initially nulled. 

Thus the matched diodes can be found by connecting diodes one  after another in the feedback 

path and measuring voltage across them. 

2. Zener diode Tester: 

 (When the switch position 2) 

when the switch is in position 2, the circuit becomes a zener diode tester. The circuit can be used 

to find the breakdown voltage of zener diodes. The zener current is set at a constant value by 
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Vinand R1. If this current is larger than the knee current (IZK ) of the zener, the zenerr blocks (Vz) 

volts.   

For Ex: 

IZK = 1mA  , VZ = 6.2V, Vin = 1v , R1 = 100Ω Since the current through the zener is , I0 = Vin/R1 

= 1/100 =10mA > IZK the voltage across the zener will be approximately equal to 6.2V. 

3. When the switch is in position 3: (LED) 

 The circuit becomes a LED when the switch is in position 3. LED current is set at a 

constant value by Vin and R1. LEDs can be tested for brightness one after another at this current. 

Matched LEDs with equal brightness at a specific value of current are useful as indicates and 

display devices in digital applications. 

Applications of I – V Converter:

 
One of the most common use of the current to voltage converter is  

a)Digital to analog Converter (DAC)  

b) Sensing current through Photodetector. Such as photocell, photodiodes and photovoltaic 

cells.  

Photoconductive devices produce a current that is proportional to an incident energy or light (i.e) 

It can be used to detect the light. 

a) DAC using I – V converter: 

 It shows a combination of a DAC and current to voltage converter. The 8 digit 

binary signal is the input to the DAC and V0 is the corresponding analog output of the current to 

voltage converter. The outputu of the DAC is current I0, the value of which depends on the logic 

state (0 or 1), of the binary inputs as indicated by the following eqn. 

This means I0 is zero when all inputs are logic 0. 

 I0 is max when all inputs are logic 1.  

The variations in I0 can be converted into a desired o/p voltage range by selecting a proper value 

for RF. since, V0 = I0  RF 
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Where I0 is given by eqn (1). It is common to parallel RF with capacitance C to minimize the 

overshoot. In the fig the o/p voltage of the current to voltage converter is positive because the 

direction of input current I0  is opposite to that in the basic I – V Converter. 

b) Detecting current through photosensitive devices: 

 
 Photocells, photodiodes, photovoltaic cells give an output curren that depends on 

the intensity of light and independent of the load. The current through this devices can be 

converted to voltage by I – V converter and it can be used as a measure of the amount of light. In 

this fig photocell is connected to the I – V Converter. Photocell is a passive transducer, it 

requires an external dc voltage(Vdc). The dc voltage can be eliminated if a photovoltaic cell is 

used instead of a photocell. The Photovoltaic Cell is a semiconductor device that converts the 

radiant energy to electrical power. It is a self generating circuit because it doesnot require dc 

voltage externally. Ex of Photovoltaic Cell : used in space applications and watches. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



89 

Unit II: Operational Amplifiers 
 

8. Explain in detail, the working of Log and antilog amplifier.(8)  ( Nov-13),   Explain in details 

about working of log and Antilog Amplifiers. (Dec-14) 

Fundamentals of Log Amplifiers: 

 

 



90 

Unit II: Operational Amplifiers 
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Basic Logarithmic Amplifier: 

 

Basic Log Amplifier Using Diode: 
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Basic Log Amplifier Using Transistor: 
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                Disadvantages of Basic Circuit: 

 

Antilog Amplifier: 

 

Basic Antilog Amplifier Using Diode: 
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Basic Antilog Amplifier Using Transistor: 
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IIIANALOG IC APPLICATIONS 

Series op-amp regulator – IC voltage regulator – Switching  regulator – Digital to analog 

converters–specifications–weightedresistortype–  R-2Rladdertype – Analogto  digital converter –

specifications–counterramp,flash,successiveapproximation,dualslope types – Voltageto 

frequencyconverter–Frequencyto voltage converter– Analog multiplier. 

______________________________________________________________________________ 

2 marks 

1. Define switching regulator. (April-14) 

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 

2. Calculate the value of LSB and MSB for an 8-Bit DAC for 0 to 10v range. (Dec-14) 

256

1

2

1
8
LSB  

For 10V range, mv
V

LSB 39
256

10
  

VfullscaleMSB 5
2

1









  

Full scale output=(full scale voltage -1 LSB) 

= 10V – 0.039V =9.961 V 

 

 

3. What is meant by IC voltage regulator? (Dec-14) 

A voltage regulator is designed to automatically maintain a constant voltage levels. Its an 

electronic integrated circuit that provides a stable DC voltage independent of the load current, 

temperature and AC line voltage variations. 

4. Define series regulator. (April-15) 

The series regulator works by providing a path from the supply voltage to the load through a 

variable resistance (the main transistor is in the "top half" of the voltage divider). The power 

dissipated by the regulating device is equal to the power supply output current times the voltage 

drops in the regulating device. 
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5. Write the application of analog multipliers. (Nov-15) 

 Variable-gain amplifier 

 Ring modulator 

 Product detector 

 Analog signal processing 

 Automatic gain control 

 True RMS converter 

 Analog filters  

 PAM-pulse amplitude modulation 

 Frequency mixer 

 It  is  used  in  frequency  converters  and  to  solve  non-linear equations 

 

6. Which is the fastest ADC? Write the disadvantage of this types of ADC. (Nov-15) 

Flash type A/D converter is the fastest ADC because the fast conversion speed is 

accomplished by providing 2n-1comparators and simultaneously comparing the input signal 

with unique reference levels spaced 1 LSB apart. 

Disadvantage of Flash Type: 

 Needs many parts (255 comparators for 8-bit ADC) 

 Lower resolution  

 Expensive 

 Large power consumption 

7. Define the resolution of D/A converter. (Nov-15A) 

The resolution of either a digital-to-analog converter (DAC) or an analog-to-digital converter 

(ADC) is the measure of how finely its output may change between discrete, binary steps. For 

instance, an 8-bit DAC with an output voltage range of 0 to 10 volts will have a resolution of 

39.22 mV 

8. Define ADC. (Nov-15A) 

An analog-to-digital converter is any device that converts analog signals (continuous quantity) 

into digital signals (discrete time digital representation). The analog signal is a continuous 

sinusoidal wave form that cannot be read by a computer, hence the need for conversion. By 

converting the analog signal to digital signal, data can be amplified, added or taken from the 

original signal. 

9. What do you mean by line regulation in IC voltage regulator? (Nov-13) 

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

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

10. 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. 

   11. Give the classification of voltage regulators:  
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(i). Series / Linear regulators  

(ii). Switching regulators. 

    12. 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. 

    13. What are the advantages of IC voltage regulators?  

 low cost  

 high reliability  

 reduction in size  

 excellent performance   

     14. 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.  

 

     15. 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. 

     16. What is the function of a series pass transistor in a voltage regulator? 

 The function of a voltage regulator circuit is basically this - maintain a precise voltage regardless 

of the current drawn by the load. 

17. 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. 

18. 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.  

19. Differentiate between linear and switching regulators. 

S.No Linear regulator Switching Regulator 

1. In series regulator the transistor is used In switching regulator transistor is used as a 



 

94 

Unit – III Analog Ic Applications 

 

controlled switch is used 

2.  It is operated in linear region. 

Therefore it is called linear regulator 

It is operated in cut off or saturation region 

3. It dissipates more power The device is operated at cut off there is no 

current and dissipates no power 

4. The efficiency is less than 70% The efficiency is 70-90% 

 

     20. List the broad classification of ADCs? 

 Direct type ADC 

 Integrating type ADC 

21. List out the direct type ADCs? 

 Flash (comparator)type converter 

 Counter type converter 

 Tracking or servo converter 

 Successive approximation type converter 

     22.List out some integrating type converters? 

 Charge balancing ADC 

 Dual slope ADC 

 

    23. What is integrating type converter? 

An ADC converter that perform conversion in an indirect manner by first changing the analog I/P 

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

type A/D converter. 

    24. Explain in brief the principle of operation of successive approximation ADC? 

 The circuit of successive approximation ADC consists of a successive approximation register 

(SAR) to find the required value of each bit by trail & 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 unit all bits are 

checked  

    25. What are the main advantages of integrating type ADC? 

 The integrating type ADC’s do not need a sample/Hold circuit at the input. 

 It is possible to transmit frequency even in noisy environment or in isolated form. 

26. Whereis the successive approximation type ADC’s used? 

 The successive approximation ADC’s are used in applications such as data loggers & 

instrumentation where conversion speed is important. 

27. What is the main drawback of a dual-slop ADC? 

The dual slope ADC has long conversion time. This is the main drawback of dual slope ADC. 
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28. State the advantages of dual slope ADC? 

 It provides excellent noise rejection of as signals whose periods are integral multiples of the 

integration time T. 

29. Define conversion time? 

 It is defined as the total time required to convert an analog signal into its digital output. It 

depends on the conversion technique used & the propagation delay of circuit components. The 

conversion time of successive approximation type ADC is given by T=(n+1) Where T clock 

period   Tc Conversion time N no. of bits 

30. Define resolution of a data converter? 

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

output or input of the converter. 

     31.What are the limitations of Flash type ADC? 

 Flash type ADC employs 2n-1 comparators for conversion which makes it costlier which 

tradeoffs in the speed of conversion. 

32.What are the advantages and disadvantages of R-2R ladder DAC? 

Advantage: 

 Easier to build accurately as only two precisions metal film resistors are required 

 Number of bits can be expanded by adding more sections of same R/2R values. 

 In inverted R/2R ladder DAC node voltages remain constant with changing input  

binary words. This avoids any slowdown effects by stray capacitances. 

Disadvantages: 

 Wide range of resistor values are required 

 The finite resistance of the switches disturbs the binary weighted relationship among 

various currents. 

 

33. Whatare analog multipliers? 

An  analog  multiplier  is  a  circuit  in  which  the  output  is  proportional  to  the  multiplication  of 

the  two  input  voltages.   

    34. Mention the parts of series regulators? 

 Reference voltage circuit 

 Error amplifier 

 Series pass transistor  

 Feedback network 

   35. What voltage options are available in 78XX/79XX voltage regulators? 

 There are 7 options available, such as 5V,6V,8V,12V,15V,18V,24V. 

   36.What are the characteristics of three terminal of IC regulators? 
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 1.V0 : the regulated output voltage is fixed at the value as specified by the manufacturer. 

2. the unregulated input voltage must be atleast 2V more than the regulated output voltage. 

 3.I0max : the load current may vary from zero to rated maximum output current. 

 4. thermal shutdown: the IC has the temperature sensor which turns OFF the IC when it becomes 

too hot. 

37. Define load regulation? 

 The change in the output voltage for a change in load current and it is expressed in mV or 

percentage of V0. 

 

38.What is the need of adjustable regulator? 

 In the laboratory one may need variable regulated voltage or voltage that is not available as 

standard fixed voltage regulator.this can be achieved by using a fixed three terminal regulator. 

   39. Limitations of IC 723? 

 It has no in-built thermal protection  

 it has no short circuit current limits 

  40. Limitations of linear voltage regulator? 

 The input step-down transformer is bulky and the most expensive component of linear RPS 

mainly because of low line frequency. 

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

ripple. 

 Efficiency is very low 

41. What are the 2 techniques used in DAC converter? 

 Binary weighted resistor  type  

 R/2R ladder type. 

    42. What is meant by current driven DAC? 

 In this, the shunt resistors are used to generate n binary weighted currents which are added 

according to switch positions controlled by the digital input and then converted into voltage to 

give analog voltage. 

43. Define dual slope ADC? 

 Dual slope conversion is an indirect method for A/D conversion where an analog voltage and a 

reference voltage are converted into time periods by an integrated and then measured by a 

counter. 

    44. Define voltage-to-frequency converter? 

  It produces a pulse train whose frequency is linearly proportional to an analog input voltage. 

45. Typical specifications of VFC? 
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 Wide dynamic range  

 Ability to operate to relatively high frequency 

 Low linearity error 

 High scale factor accuracy 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. Explain in detail about Series opamp regulator. 
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2. Explain in detail about IC Voltage regulator. 

 

INRODUCTION: 

 IC volage regulators gives  

 low cost,  

 high reliability,  

 reduction in size and 

  excellent performance. 

 Examples of monolithic reglators are 78XX/79XX series and 723 general 

purpose regulators. 
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3. Explain in detail about Switching regulator.( Nov-13) 
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Disadvantages: 

 Noise is high 

 More complex 

 Switching regulator is slower than linear regulator 
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4. What is the basic technique of digital to analog converter? Explain any one type of 

DAC converter. (April-14),(April-15) 
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5. What is the basic technique of analogtodigital converter? Explain any one type of 

ADC converter. (Nov-13) 
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Drawbacks: 
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COUNTER TYPE A\D CONVERTER: 
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6. Explain the working of Voltage to Frequency converter. 
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DEFENITION: 
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7. Explain the working of Frequencyto Voltage converter. 

DEFENITION: 
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(a)
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8. Explain in detail about analog multiplier. 

DEFENITION: 

 

ANALOG MULTIPLIER 
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There are various techniques availablr for analog muliplier: 
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UNIT –IV ACTIVE FILTERS AND WAVEFORM GENERATOR 

First and second order Active filters - Low pass, high pass, band pass and band reject filters - State 

variable filter – Switched capacitor filter–Waveform generator – RC Phase shift and Wien-bridge 

oscillators – Multivibrators– triangular and sawtoothwavegenerator. 

___________________________________________________________________________________________ 

2 marks 

1. Why are active filters preferred? (April-14) 

Active filters are not heavy and size is also small because it does not use inductor. Also it much 

faster than passive filter. On the other hand it is easy to design and easy to tune, also it produces less 

loss. 

 Active filters have a number of desirable characteristics.  They are easier to design, construct, 

and adjust.  They perform almost ideally.  They also have nearly zero output impedance, making 

their performance independent of the load. Active filters typically have gain associated with them. 

  2. Define a state variable filter. (April-15) 

    It  uses  three  or  four  op amps  &  provides  low  pass,  high  pass,  band  pass  &  notch filter 

characteristics  simultaneously.  

 A state variable filter is a type of active filter. It consists of one or more integrators, 

connected in some feedback configuration. Any LTI system can be described as a state-space 

model, with n state variables for an nth-order system.  

  3. What are the modes of operation of a timer? (April-15) 

 Astable mode 

An Astable Circuit has no stable state - hence the name "astable". The output 

continually switches state between high and low without any intervention 

 Monostable mode 

A Monostable Circuit produces one pulse of a set length in response to a trigger input 

such as a push button. The output of the circuit stays in the low state until there is a 

trigger input, hence the name "monostable" meaning "one stable state". 

 Bistable Mode (or Schmitt Trigger) 

A Bistable Mode or what is sometimes called a Schmitt Trigger, has two stable states, 

high and low. Taking the Trigger input low makes the output of the circuit go into the 

high state. Taking the Reset input low makes the output of the circuit go into the low 

state. 

  4.  Draw the frequency response curve of a fist order high pass filter. (Nov-15) 
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5.  What is a switched capacitor? Write its importance. (Nov-15) 

 A switched capacitor is an electronic circuit element used for discrete time signal 

processing. It works by moving charges into and out of capacitors when switches are 

opened and closed. 

 Filters implemented with these elements are termed "switched-capacitor filters," and 

depend only on the ratios between capacitances 

 6. What is FSK technique? (Nov-13) 

Frequency-shift keying (FSK) is a frequency modulation scheme in which digital information is 

transmitted through discrete frequency changes of a carrier signal. The technology is used for 

communication systems such as amateur radio, caller ID and emergency broadcasts. The 

simplest FSK is binary FSK (BFSK). 

 

 

7. Define filter? 

 A frequency selective electric circuit that passes electric signals of specified band of frequencies 

and attenuates the frequency signals outside the band is called electric filter. 

 Passive Filters : A passive filter is built with passive components such as resistors, 

capacitors and inductors.  

 Active Filters : An active filter makes use of active elements such as transistors, op-

amps in addition to resistor and capacitors 
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8. When does the flattest pass band occurs in low pass filters? 

 It occurs for damping coefficient of 1.414. 

9. What is the damping coefficient for  bessels filter? 

 It is heavily damped and has a damping coefficient of 1.73. 

   10. What are the demerits of passive filters?  

Passive filters works well for highfrequencies. But at audio frequencies, the inductors 

become problematic, as they 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 ie, low Q, resulting in high power dissipation.   

 

    11. Mention some commonly used active filters : 

• Low pass filter  

• High pass filter  

• Band pass filter  

• Band reject filter. 

     12. What are the advantages of active filters? 

 Active filters used op- amp as the active element and resistors and 

capacitors as passive elements. 

 By enclosing a capacitor in the feedback loop , inductor less active filters 

can be obtained 

 Op-amp used in non – inverting configuration offers high input impedance 

and low output impedance, thus improving the load drive capacity. 

      13. Why are active filters preferred at radio frequencies? 

 A low-pass active filter that can minimize radio-frequency interference because the 

attenuation occurs in passive components before any active elements might demodulate the RFI. 

This is a concern with op-amps because they typically don’t act as amplifiers at RF frequencies. 

      14. What do you mean by frequency scaling? 

 Once the filter is designed, sometimes it is necessary to change the value of cut off 

frequency fH. The method used to change the cut off frequency fH to a new cut off frequency fH1 

is called as frequency scaling. 

 

 

      15.Definebandpass filter.  

        A bandpass filter is basically a frequency selector. It allows one particular band of 

frequencies to pass. Thus, the pass band is between the two cut-off frequencies fh and flwhere fh> 

fl. Any frequency outside this band gets attenuated. 

16.What do you mean by low pass filter? 

A low-pass filter is a filter that passes signals with a frequency lower than a certain cut off 

frequency and attenuates signals with frequencies higher than the cut off frequency. The amount 

of attenuation for each frequency depends on the filter design. 
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       17.What do you mean by high pass filter? 

A high-pass filter is an electronic filter that passes signals with a frequency higher 

than a certain cutoff frequency and attenuates signals with frequencies lower than the cutoff 

frequency. The amount of attenuation for each frequency depends on the filter design. 

 

        18. What do you mean by band reject filter? 

          In signal processing, a band-stop filter or band-rejection filter is a filter that passes 

most frequencies unaltered, but attenuates those in a specific range to very low levels. It is the 

opposite of a band-pass filter 

  

          19. Draw the frequency response curve of a first order low pass filter. 

 
 

20. What is Butterworth response?(Nov-13) 

 The Butterworth filter is a type of signal processing filter designed to have as flat a frequency 

response as possible in the passband. It is also referred to as a maximally flat magnitude filter. 

 As the Butterworth filter is maximally flat, this means that it is designed so that at zero 

frequency, the first 2n-1 derivatives for the power function with respect to frequency are zero. 

Thus it is possible to derive the formula for the Butterworth filter frequency response: 

 

 
 

Where: 

  f  = frequency at which calculation is made 

  fo = the cut-off frequency, i.e. half power or -3dB frequency 

  Vin = input voltage 

  Vout = output voltage 

   n = number of elements in the filter 

 

          21.What is a multivibrator? 

Multivibrators 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. 

http://en.wikipedia.org/wiki/Filter_%28signal_processing%29
http://en.wikipedia.org/wiki/Frequency_response
http://en.wikipedia.org/wiki/Frequency_response
http://en.wikipedia.org/wiki/Passband
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        22. What do you mean by monostablemultivibrator? 

Monostablemultivibrator 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. 

 

         23.What is an astablemultivibrator? 

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

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

state. 

 

         24. What is a bistablemultivibrator? 

 Bistablemultivibrator 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. 

 

        25.Comparemonostable and astablemultivibrator? 

S.No MonostableMultivibrator Astablemultivibrator 

1. It has only one stable state It has no stable state. 

2. Trigger is required for the operation Trigger is not required for the operation 

3. Two components R & C are required 

with IC 555 to obtain the circuit. 

Three components R , R & C are required 

with IC555 to obtain the circuit 

 

        26.Define an oscillator? 

An oscillator is an amplifier, which uses a positive feedback and without any external input 

signal, generates an output waveform, at a desired frequency. 

 

        27.State the conditions for oscillation or Barkhausencriterian. 

(i) the total phase shift around a loop, as the signal proceeds from input through amplifier, 

feedback network network back to input again, completing a loop is precisely 0 0r 360. 

(ii) The magnitude of the product of the open loop gain of the amplifier A and the magnitude 

of the feedback factor β is unity i.e.|𝐴𝛽| = 1. 

 

 

 

          28. Mention any two audio frequency oscillators ? 

• RC phase shift oscillator  

      • Wein bridge oscillator 

        29. Mentionany two audio frequency oscillators. 

 

 RCphaseshift oscillator 

 Wein bridgeoscillator 
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        30.Whatare the characteristics ofa comparator? 

 

 Speed ofoperation 

 Accuracy 

 Compatibilityoftheoutput 

 

         31. List the waveform produced by the function generator. 

 a. Sine waveform from the triangular wave(using sine wave synthesis) 

b. square wave from triangular wave train. 

 c. Triangular wave (equal positive and negative slopes as well as maximum amplitude. 

 

32.What is the use of the noise signal? 

Noise is required nowadays as a test signal for a variety of measurements, e.g, for the evaluation of 

multichannel PCM systems, studies on biomedical phenomena, vibrating testing, aerodynamics, 

seismology. 

 

 

***************************************************************************** 

 

 

 

 

 

 

 

 

 

 

 

 

1. What is an oscillator? Draw and explain the working principle of RC-phase shift oscillator. (Nov-

15) 

Oscillator: 

 Any circuit which is used to generate AC voltage without AC input signal is called an oscillator 

 RC phase shift oscillator basically consist of an amplifier and a feedback network consisting of 

resistors and capacitors arranged in ladder fashion. 

 By using proper values of R & C the angle ф is adjusted in practice equal to 60
o
. 
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 Hence in RC phase shift oscillator, the feedback network consists of three RC sections each 

producing a phase shift of 60
o
. 

 Thus total phase shift is 180
o
. 
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138 

Unit – IV Active Filters And Waveform Generator 

2. Design the phase shift oscillator to have output frequency of 500 Hz. Use ±12 V  supply. 

 

 

3. Draw and explain the working principle of wein bridge oscillator.  
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INRODUCTION: 
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141 

Unit – IV Active Filters And Waveform Generator 

4. Design the wein bridge oscillator to have output frequency of 10 KHz.  
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5.  Draw and explain the working principle AstableMultivibrator using OPAMP. 
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6. Draw and explain generation of sawtooth waveform using OPAMP. 
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7. Explain in detail about state variable filter. 
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8. Explain in detail about switched capacitor filter. 
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9. Explain in detail about design of First order low pass filter. 
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10. Explain in detail about design of First order high pass filter. 
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11. Explain in detail about design of Second order low pass filter. 
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UNIT –V PHASE LOCKED LOOP AND TIMER 

PLL – principle – block diagram – phase comparator – VCO - lock – in range and capture range – 

PLL applications. IC 555 timer – functional diagram – Astable and Monostable Multivibrators – 

Schmitt trigger - Missing pulse detector- dual timer -Applications. 

___________________________________________________________________________________________ 

2 Marks 

1. Define the term capture range in PLL. (Nov-15), (Dec-14) 

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

capture range. It is expressed as a percentage of the VCO free running frequency.  

2. Define lock in range of a PLL. (Nov-13) 

when PLL is in lock, it can trap frequency 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. It is expressed as a percentage of the VCO free running frequency.  

3. What is a Schmitt trigger? (Nov-15) 

A bistable circuit in which the output increases to a steady maximum when the input rises 

above a certain threshold, and decreases almost to zero when the input voltage falls below 

another threshold. 

4. List the application of PLL (April-14), (Nov-15A) 

  Radar synchronisation  

 satellite communication systems  

 air borne navigational systems  

 FM communication systems  

 Computers.  

 

5. List the basic building block of a PLL. (April-15) 

o Phase detector/comparator  

o Low pass filter  

o Error amplifier  

o Voltage controlled oscillator  

6. Define sample period and hold period. (Nov-13) 

In  analog device, samples (captures, grabs) the voltage of a continuously varying analog signal 

and holds (locks, freezes) its value at a constant level for a specified minimum period of time. 
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7. What are the basic elements of IC 555 timer? (Nov-15A) 

• A relaxation oscillator 

• RS flip flop 

• Two comparator 

• Discharge transistor. 

 

8. In a monostable multivibrator using 555 timer R=100K? and time delay is 100ms find the 

value of C? (Dec-14) 

9. What is the frequency synthesizer? (April-14), (April-15) 

A frequency synthesizer is an electronic system for generating any of a range of frequencies 

from a single fixed timebase or oscillator. They are found in many modern devices, including 

radio receivers, mobile telephones, radiotelephones, walkie-talkies, CB radios, satellite 

receivers, GPS systems, etc. 

10. List out the types of digital voltmeter. (April-14) 

 Ramp type 

 Integrating type 

 Potentiometer type 

 

    11. List the importance characteristics of PLL. 

 Acquisition and Tracking 

 Pull-in Range 

 Lock-in Range 

 Hold-in Range 

     12. What are the three stages through which PLL operates?  

o Free running  

o Capture  

o Locked/ tracking  

 

      13. Define duty cycle? 

The ratio of high output and low output period is given by a mathematical parameter called 

duty cycle. It is defined as the ratio of ON Time to total time. 

 

      14. What is mean by PLL? 

A PLL is a basically a closed loop system designed to lock output frequency and phase to the 

frequency and phase of an input signal 

 

       15. Define VCO. 

A voltage controlled oscillator is an oscillator circuit in which the frequency of oscillations 

can be controlled by an externally applied voltage. 
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       16. Define pull-in time. 

The total time taken by the PLL to establish lock is called pull-in time. It depends on the 

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

loop filter characteristics.  

        17. For perfect lock, what should be the phase relation between the incoming signal and   

VCO output signal?  

 The VCO output should be 90 degrees out of phase with respect to the input signal.  

         18. On what parameters does the free running frequency of VCO depend on?  

o External timing resistor,RT  

o External timing capacitor,CT  

o The dc control voltage Vc. 

          19. List the features of VCO. 

 Wide supply voltage range from 10V to 24V.  

 Very linear modulation characteristics.  

 High temperature stability.  

 Excellent power supply rejection. 

 10 to 1 frequency range with fixed C. 

 The frequency can be controlled by means of a control voltage resistor or capacitor.   

          20. Give the applications of VCO. 

 FM modulation.  

 Signal generation (triangular or square wave)  

 Function generation.  

 In frequency multipliers.  

 Converting low frequency signals such as EEG and ECG into audio frequency range 

signals. 

          21. What is the purpose of having a low pass filter in PLL?  

 *It removes the high frequency components and noise.  

 *Controls the dynamic characteristics of the PLL such as capture range, lock-in range, band 

width and transient response.  

 *The charge on the filter capacitor gives a short- time memory to the PLL. 

          22. Write the application of missing pulse detector. 

A missing pulse detector does exactly what it says, it signals if a pulse is missing. 

Suppose you have a system which is going to give you a pulse to do something every once in 

a while. If the pulse is not there, then something is wrong. The missing pulse detector would 

raise a signal that there was a missing pulse and then some other action could occur. 

23. What is the function of reset in IC 555 timer? 

     If reset is not used, connect it to Vcc. If reset falls, a high output will be forced low. 

          24. Define 555 IC? 
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The 555 timer is an integrated circuit specifically designed to perform signal generation and 

timing functions. 

 

          25. What are the applications of 555 Timer? 

• astable multivibrator 

• monostable multivibrator 

• Missing pulse detector 

• Linear ramp generator 

• Frequency divider 

• Pulse width modulation 

• FSK generator 

• Pulse position modulator 

• Schmitt trigger 

 

           26. List the applications of 555 timer in Astable mode of operation: 

o FSK generator 

o Pulse-position modulator 

 

           27. List the applications of 555 timer in monostable mode of operation:(April-14) 

• Missing pulse detector 

• Linear ramp generator 

• Frequency divider 

• Pulse width modulation. 

 

           28.Give the pin diagram of IC 555 timer. 

 
 

 

 

 

 

29.What is the function of threshold in 555 timers? 

Detects when the voltage on the timing capacitor rises above 0.66 Vcc and resets the output 

when this happens. 

30.Explain the pin detail of 555 timer? 

Pin Name Description 

1 Ground OV supply 

2 Trigger When the pin voltage falls below 0.33 V, the timer is triggered and the 

output goes high.  

3 Output  output 
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4 Reset If reset is not used, connect it to Vcc. If reset falls, a high output will be 

forced low. 

5 Control 

voltage 

Provides control voltage 

6 Threshold Detects when the voltage on the timing capacitor rises above 0.66 Vcc and 

resets the output when this happens. 

7 Discharge Provides a discharge path from the timing capacitor to ground when the 

output is low 

8 VCC Positive power supply voltage 

 

 

 

 

 

 

******************************************************************************** 

 

 

 

 

 

 

 

 

 

 

1. Explain in detail about PLL with neat block diagram. 

Definition: 
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2. Explain in detail about phase detector. 
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𝑘ф =  
𝑉𝑐𝑐   

𝜋
    V/rad 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3. Explain in detail about VCO with neat block diagram. 
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4. Explain in detail about various applications of PLL. 

Some of the typical applications of PLL are: 

 Frequency Multiplication 

 Frequency Translation 

 AM detection 

 FM detection 

 Frequency shift keying demodulation 

 Frequency synthesizer 
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5. Explain the IC 555 Timer with necessary functional block diagram. 

 

 The 555 timer is a highly stable device for generating accurate time delay or oscillation. It was 

first introduced by Signetics Corporation . 
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Applications: 

1. Oscillators 

2. Pulse generator 

3. Mono shot multivibrators 

4. Traffic light control 

5. Burglar alarm 
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6. Explain the IC 555 Timer with necessary functional block diagram. 
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7. Describe the functional block diagram of monostable mode of operation of IC 555 timer. Draw 

necessary waveform and expression. (Nov-15) 
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Applications: 

 Frequency divider 

 Pulse width modulation 

 Missing pulse detector 

 Linear ramp generator 
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8. Describe the functional block diagram of Astable mode of operation of IC 555 timer. Draw 

necessary waveform and expression.  
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Applications: 

 Square wave generator 

 Voltage controlled oscillator 

 FSK generator 

 Pulse position modulator 
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9. Describe the operation of Schmitt trigger using of IC 555 timer. Draw necessary waveform and 

expression.  
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10. Describe the operation of Missing pulse detector using of IC 555 timer. 

 


