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Vision and Mission of the Institute 
 

Vision: 

  

Instilling core human values and facilitating competence to address global 

challenges by providing Quality Technical Education. 

 

Mission: 

 M1 - Enhancing technical expertise through innovative research and education, 

fostering creativity and excellence in problem-solving. 

 M2 - Cultivating a culture of ethical innovation and user-focused design, ensuring 

technological progress enhances the well-being of society. 

 M3 - Equipping individuals with the technical skills and ethical values to lead and 

innovate responsibly in an ever-evolving digital landscape. 
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Vision and Mission of the Department 

 

VISION 

 

 Providing advanced education and engaging technocrats in cutting-edge research in 

field of Electronics and Communication Engineering and foster them to be globally 

competitive engineering professionals with a strong ethical foundation. 

 

MISSION 

 To deliver robust foundational knowledge and technical expertise through effective 

teaching learning Methodologies. 

 To create an environment conducive to research by fostering partnerships between 

industry and academia. 

 To integrate advancement of technology in Electronics and Communication 

Engineering with a focus on social responsibility and environmental 

consciousness. 
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Program Educational Objectives (PEOs) 

Programme Educational Objectives (PEOs) 

 To apply the scientific, mathematical and engineering fundamentals to provide 

solutions to the problems in Electronics and Communication Engineering and 

related fields. 

 To exhibit creativity and innovation with ethical and professional behavior while 

addressing societal needs by engaging technocrats in independent learning. 

 To empower technocrats by nurturing ethical values, creativity, and innovation, 

enabling them to pursue entrepreneurship or higher studies and establish their own 

startups, thereby impacting their lives positively.  
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Program Outcomes (POs) 

 

Engineering Graduates will be able to: 

 PO1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering 

fundamentals, and an engineering specialization to the solution of complex engineering 

problems. 

 PO2. Problem analysis: Identify, formulate, review research literature, and analyze complex 

engineering problems reaching substantiated conclusions using first principles of mathematics, 

natural sciences, and engineering sciences. 

 PO3. Design/development of solutions: Design solutions for complex engineering problems 

and design system components or processes that meet the specified needs with appropriate 

consideration for the public health and safety, and the cultural, societal, and environmental 

considerations. 

 PO4. Conduct investigations of complex problems: Use research-based knowledge and 

research methods including design of experiments, analysis and interpretation of data, and 

synthesis of the information to provide valid conclusions. 

 PO5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and 

modern engineering and IT tools including prediction and modeling to complex engineering 

activities with an understanding of the limitations. 

 PO6. The engineer and society: Apply reasoning informed by the contextual knowledge to 

assess societal, health, safety, legal and cultural issues and the consequent responsibilities 

relevant to the professional engineering practice. 

 PO7. Environment and sustainability: Understand the impact of the professional engineering 

solutions in societal and environmental contexts, and demonstrate the knowledge of, and need 

for sustainable development. 

 PO8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and 

norms of the engineering practice. 



 

Integrated Circuits Lab Manual (BEC 551)   

 PO9. Individual and team work: Function effectively as an individual, and as a member or 

leader in diverse teams, and in multidisciplinary settings. 

 PO10. Communication: Communicate effectively on complex engineering activities with the 

engineering community and with society at large, such as, being able to comprehend and write 

effective reports and design documentation, make effective presentations, and give and receive 

clear instructions. 

 PO11. Project management and finance: Demonstrate knowledge and understanding of the 

engineering and management principles and apply these to one’s own work, as a member and 

leader in a team, to manage projects and in multidisciplinary environments. 

 PO12. Life-long learning: Recognize the need for, and have the preparation and ability to 

engage in independent and life-long learning in the broadest context of technological change. 
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Program Specific Outcomes (PSOs) 

 PSO1: To apply fundamental knowledge of core Electronics and 

Communication Engineering subjects in the analysis, design, and 

development of various types of electronic systems. 

 PSO2: To adapt to modern software and hardware tools in Electronics 

and Communication Engineering for the design and analysis of complex 

electronic systems and their real-life applications. 

 PSO3: To prepare students to adjust in evolving work environments, 

effective interpersonal abilities, adherence to professional ethics and 

awareness of societal needs. 
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Course Outcomes  
 

CO-1 Design different non-linear applications of operational amplifiers such as 

log, antilog amplifiers and voltage comparators. 

CO-2 Explain and design different linear applications of operational amplifiers 

such as filters. 

CO-3 Demonstrate the function of waveforms generator using op-Amp. 

CO-4 Construct multivibrator and oscillator circuits using IC555 and IC566 and 

perform measurements of frequency and time. 

CO-5 Design and practically demonstrate the applications based on IC555 and 

IC566. 

 

CO-PO Mapping 
 

PO 

1 

PO 

2 

PO 

3 

PO 

4 

PO 

5 

PO 

6 

PO 

7 

PO 

8 

PO 

9 

PO 

10 

PO 

11 

PO 

12 

CO1  3 2 2  2   3   2 2 

CO2  3 3 2  3 2 2  2  2  

CO3  2 2 3  2 2 2 2  2  2 

CO4  2 2 2 3 3 2   2  3 2 

CO5  2 2 3  3  2 2  2   

Course 
Correlation 

mapping 

2 2 2 3 3 2 2 2 2 2 2 2 

Correlation Levels: High-3, Medium-2, Low-1 

CO-PSO Mapping 

 

 PSO1 PSO2 PSO3 

CO1  2 3 2 

CO2  2 2 2 

CO3  3 2 3 

CO4  2 2 2 

CO5  2 2 2 

 2 2 2 
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Course Overview 

 
In this lab students will be able to learn about the Op-Amp: A unity gain amplifier, inverting 

amplifier, non-inverting amplifier. Study and design Log and antilog amplifiers, Voltage to 

current and current to voltage convertors, Second order filters using operational amplifier for: 

Low pass filter of cutoff frequency 1 KHz, High pass filter of frequency 12 KHz, Realization 

of Band pass filter with unit gain of pass band from 1 KHz to 12 KHz. Study and design of 

voltage comparator and zero crossing detectors. Function generator using operational 

amplifier (sine, triangular & square wave). Design and analysis of astable and monostable 

multivibrator using IC 555, Implementation of  Schmitt Trigger Circuit using IC 555, 

Implementation of voltage-controlled oscillator using IC566. Study and design of ramp 

generator using IC 566. 
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List of Experiments mapped with COs 
 

 

 

 

 
 

S. No. Name of the Experiments  COs 

1.  
Inverting Amplifier 

CO1 

2.  
Non - Inverting Amplifier 

CO1 

3.  
Differentiator 

CO2 

4.  
Integrator 

CO2 

5.  
Second Order Active Low Pass Filter 

CO2 

6.  
Square Wave Generator 

CO3 

7.  
Schmitt Trigger 

CO3 

8.  
Design of Instrumentation Amplifier 

CO5 

9.  
RC Phase Shift Oscillator 

CO5 

10.  
Wein Bridge Oscillator 

CO4 

11.  
Monostable Multivibrator 

CO4 

12.  
Astable Multivibrator 

CO4 

13.  
PLL Characteristics 

CO5 

14.  
Frequency Multiplier Using PLL 

CO5 

15.  
IC Voltage Regulator: (Using Ic 723) 

CO5 
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DOs and DON’Ts 
DOs 

 

 

DON’Ts 
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General Safety Precautions 

 

Precautions (In case of Injury or Electric Shock) 

1. To break the victim with live electric source, use an insulator such as firewood   or plastic 

to break the contact. Do not touch the victim with bare hands to avoid the risk of 

electrifying yourself. 

2. Unplug the risk of faulty equipment. If the main circuit breaker is accessible, turn   the 

circuit off. 

3. If the victim is unconscious, start resuscitation immediately, use your hands to press the 

chest in and out to continue breathing function. Use mouth-to-mouth   resuscitation if 

necessary. 

 

Precautions (In case of Fire) 

1. Turn the equipment off. If the power switch is not immediately   accessible, take plug off. 

2. If fire continues, try to curb the fire if possible, by using the fire extinguisher or by 

covering it with a heavy cloth if possible isolate the burning equipment from the other 

surrounding equipment. 

3. Sound the fire alarm by activating the nearest alarm switch located in the hallway. 
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Guidelines to Students for Report Preparation 
 

All students are required to maintain a record of the experiments conducted by them. 

Guidelines for its preparation are as follows:- 

1) All files must contain a title page followed by an index page. The files will not be signed 

by the faculty without an entry in the index page. 

2) Student’s Name, Roll number and date of conduction of experiment must be written on all 

pages. 

3) For each experiment, the record must contain the following 

(i) Aim/Objective of the experiment 

(ii) Pre-experiment work (as given by the faculty) 

(iii) Lab assignment questions and their solutions 

(iv) Test Cases (if applicable to the course) 

(v)  Results/ output 

Note: 

1. Students must bring their lab record along with them whenever they come for the lab. 

2. Students must ensure that their lab record is regularly evaluated. 
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Lab Assessment Criteria 

An estimated 10 lab classes are conducted in a semester for each lab course. These lab classes 

are assessed continuously. Each lab experiment is evaluated based on 5 assessment criteria as 

shown in following table. Assessed performance in each experiment is used to compute 

Course Outcomes attainment as well as internal marks in the lab course. 

Grading 

Criteria 

Exemplary (4) Competent (3) Needs 

Improvement 

(2) 

Poor (1) 

AC1:Designing 

experiments 

 

The student 

chooses the 

problems to 

explore.  

The student 

chooses the 

problems but 

does not set an 

appropriate goal 

as how to 

explore. 

Student fails to 

define the 

problem 

adequately 

Student does not 

identify the 

problem 

AC2:Collecting 

data through 

observation 

and/or 

experimentation 

 

Develops a clear 

procedure for 

investigating the 

problem 

Observations are 

completed with 

necessary 

theoretical 

calculations and 

proper 

identification of 

required 

components. 

Observations are 

completed with 

necessary 

theoretical 

calculations but 

without proper 

understanding. 

Obtain the 

correct values 

for only few 

components 

after 

calculations. 

Followed the 

given 

experimental 

procedures, but 

obtained results 

with some errors 

Observations are 

incomplete. 

Lacks the 

appropriate 

knowledge of 

the lab 

procedures.  

AC3: 

Interpreting data 

 

Decides what 

data and 

observations are 

to be collected 

Can decide what 

data and 

observations are 

to be collected 

but lacks the 

Student decides 

what data to 

gather but not 

sufficient 

Student has no 

knowledge of 

what data and 

observations are 



 

Integrated Circuits Lab Manual (BEC 551)   

Department of ECE, Dronacharya Group of Institutions, Greater Noida.  16 | P a g e  

 

and verified knowledge to 

verify 

to be collected  

AC4:Drawing 

conclusions 

 

Interprets and 

analyses the data 

in order to 

propose viable 

conclusions and 

solutions 

Incomplete 

analysis of data 

hence the 

quality of 

conclusions 

drawn is not 

upto the mark 

Cannot analyse 

the data  or 

observations for 

any kind of 

conclusions 

Lacks required 

knowledge to 

propose viable 

conclusions and 

solutions 

AC5:Lab record 

assessment 

 

Well-organized 

and confident 

presentation of 

record & able to 

correlate the 

theoretical 

concepts with 

the concerned 

lab results with 

appropriate 

reasons. 

Presentation of 

record 

acceptable  

Presentation of 

record lacks 

clarity and 

organization 

No efforts 

exhibited 
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LAB 

EXPERIMENTS 

 
 
 
 

 

 

 

 

 

 

1. INVERTING AMPLIFIER 

AIM: 

To design an Inverting Amplifier for the given specifications using Op-Amp IC 741. 

APPARATUS REQUIRED: 
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S.No Name of the Apparatus Range Quantity 

1. Function Generator 3 MHz 1 

2. CRO 30 MHz 1 

3. Dual RPS 0 – 30 V 1 

4. Op-Amp IC 741 1 

5. Bread Board  1 

6. Resistors As required  

7. Connecting wires and probes As required  

 

THEORY: 

The input signal Vi  is applied to the inverting input terminal through R1 and the non-

inverting input terminal of the op-amp is grounded.  The output voltage Vo is fed back to the 

inverting input terminal through the Rf  - R1  network, where Rf   is the feedback resistor.  The 

output voltage is given as, 

Vo  =  - ACL  Vi      

Here the negative sign indicates that the output voltage is 180 0  out of phase with the input 

signal. 

PROCEDURE: 

1. Connections are given as per the circuit diagram. 

2. + Vcc  and - Vcc  supply is given to the power supply terminal of the Op-Amp IC. 

3. By adjusting the amplitude and frequency knobs of the function generator, 

appropriate input voltage is applied to the inverting input terminal of the Op-Amp. 

4. The output voltage is obtained in the CRO and the input and output voltage 

waveforms are plotted in a graph sheet. 

 

 

PIN DIAGRAM:  
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CIRCUIT DIAGRAM OF INVERTING AMPLIFIER: 

 

 

 

 

 

 

DESIGN: 

We know for an inverting Amplifier ACL  =  RF / R1 

Assume R1 ( approx. 10 KΩ )  and find Rf 

Hence  Vo  =  - ACL  Vi      
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OBSERVATIONS: 

S.No  Input 
Output 

Practical Theoretical 

1. 
Amplitude 

( No. of div x Volts per div ) 

   

2. 
Time period 

( No. of div x Time per div ) 

   

 

MODEL GRAPH: 

 

 

 

 

 

 

 

 

 

 

 

RESULT: 

 

 

 

2. NON - INVERTING AMPLIFIER 

 

AIM: 

(V)

Vin

Vo

(V)

t(sec)

t(sec)

Inverting amp
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To design a Non-Inverting Amplifier for the given specifications using Op-Amp IC 741. 

APPARATUS REQUIRED: 

S.No Name of the Apparatus Range Quantity 

1. Function Generator 3 MHz 1 

2. CRO 30 MHz 1 

3. Dual RPS 0 – 30 V 1 

4. Op-Amp IC 741 1 

5. Bread Board  1 

6. Resistors As required  

7. Connecting wires and probes As required  

 

THEORY: 

The input signal Vi  is applied to the non - inverting input terminal of the op-amp.  This 

circuit amplifies the signal without inverting the input signal.  It is also called negative 

feedback system since the output is feedback to the inverting input terminals.  The 

differential voltage Vd at the inverting input terminal of the op-amp is zero ideally and the 

output voltage is given as, 

Vo  =   ACL  Vi      

Here the output voltage is in phase with the input signal. 

PROCEDURE: 

1. Connections are given as per the circuit diagram. 

2. + Vcc  and - Vcc  supply is given to the power supply terminal of the Op-Amp IC. 

3. By adjusting the amplitude and frequency knobs of the function generator, 

appropriate input voltage is applied to the non - inverting input terminal of the Op-

Amp. 

4. The output voltage is obtained in the CRO and the input and output voltage 

waveforms are plotted in a graph sheet. 

 

PIN DIAGRAM:  
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CIRCUIT DIAGRAM OF NON INVERITNG AMPLIFIER: 

 

 

 

 

 

 

DESIGN: 

We know for a Non-inverting Amplifier ACL  =  1 + ( RF / R1) 

Assume R1 ( approx. 10 KΩ )  and find Rf 
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Hence  Vo  =  ACL  Vi      

OBSERVATIONS: 

S.No  Input 
Output 

Practical Theoretical 

1. 
Amplitude 

( No. of div x Volts per div ) 

   

2. 
Time period 

( No. of div x Time per div ) 

   

 

MODEL GRAPH: 

 

 

 

 

 

 

 

 

 

RESULT: 

 

 

      3. DIFFERENTIATOR 

AIM: 

To design a Differentiator circuit for the given specifications using Op-Amp IC 741. 

APPARATUS REQUIRED: 

S.No Name of the Apparatus Range Quantity 

(V)

Vin

Vo

(V)

t(sec)

t(sec)

Non-Inverting amp
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1. Function Generator 3 MHz 1 

2. CRO 30 MHz 1 

3. Dual RPS 0 – 30 V 1 

4. Op-Amp IC 741 1 

5. Bread Board  1 

6. Resistors   

7. Capacitors   

8. Connecting wires and probes As required  

 

THEORY: 

The differentiator circuit performs the mathematical operation of differentiation; that is, the 

output waveform is the derivative of the input waveform.  The differentiator may be 

constructed from a basic inverting amplifier if an input resistor R1  is replaced by a capacitor 

C1 .  The expression for the output voltage is given as, 

Vo = - Rf C1 (  dVi /dt ) 

Here the negative sign indicates that the output voltage is  180 0  out of phase with the input 

signal.  A resistor Rcomp = Rf  is normally connected to the non-inverting input terminal of the 

op-amp to compensate for the input bias current.  A workable differentiator can be designed 

by implementing the following steps: 

1. Select fa equal to the highest frequency of the input signal to be differentiated.  Then, 

assuming a value of C1 < 1 µF, calculate the value of Rf. 

2. Choose fb  = 20 fa and calculate the values of  R1 and Cf so that R1C1 = Rf Cf. 

 

The differentiator is most commonly used in waveshaping circuits to detect high frequency 

components in an input signal and also as a rate–of–change detector in FM modulators. 

PIN DIAGRAM:  
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CIRCUIT DIAGRAM OF DIFFERENTIATOR: 

 

 

 

 

 

DESIGN : 

[ To design a differentiator circuit to differentiate an input signal that varies in frequency 

from 10 Hz  to about 1 KHz.  If  a sine wave of 1 V peak at 1000Hz is applied to the 

differentiator , draw its output waveform.] 
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Given  fa = 1 KHz    

We know  the frequency at which the gain is 0 dB,  fa  = 1 / (2π Rf C1) 

Let us assume C1 = 0.1 µF ; then 

Rf = _________ 

Since fb = 20 fa ,  fb = 20 KHz 

We  know that the gain limiting frequency fb = 1 / (2π R1 C1) 

Hence R1 = _________ 

Also since R1C1 = Rf Cf   ; Cf = _________ 

 

Given Vp = 1 V and f = 1000 Hz, the input voltage is Vi = Vp sin ωt 

We know ω = 2πf 

 

Hence  Vo = - Rf C1 (  dVi /dt ) 

                  = - 0.94 cos ωt 

PROCEDURE: 

1. Connections are given as per the circuit diagram. 

2. + Vcc  and - Vcc  supply is given to the power supply terminal of the Op-Amp IC. 

3. By adjusting the amplitude and frequency knobs of the function generator, 

appropriate input voltage is applied to the inverting input terminal of the Op-Amp. 

4. The output voltage is obtained in the CRO and the input and output voltage 

waveforms are plotted in a graph sheet. 

 

 

 

 

 

OBSERVATIONS: 

S.No  Input Output 
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1. 
Amplitude 

( No. of div x Volts per div ) 

  

2. 
Time period 

( No. of div x Time per div ) 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RESULT: 

       

 

4. INTEGRATOR 

AIM: 

To design an  Integrator circuit for the given specifications using Op-Amp IC 741. 
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APPARATUS REQUIRED: 

S.No Name of the Apparatus Range Quantity 

1. Function Generator 3 MHz 1 

2. CRO 30 MHz 1 

3. Dual RPS 0 – 30 V 1 

4. Op-Amp IC 741 1 

5. Bread Board  1 

6. Resistors   

7. Capacitors   

8. Connecting wires and probes As required  

 

THEORY: 

A circuit in which the output voltage waveform is the integral of the input voltage waveform 

is the integrator.  Such a circuit is obtained by using a basic inverting amplifier configuration 

if the feedback resistor  Rf  is replaced by a capacitor Cf .  The expression for the output 

voltage is given as, 

Vo = - (1/Rf C1 ) ∫  Vi dt  

Here the negative sign indicates that the output voltage is  180 0  out of phase with the input 

signal.  Normally between fa  and fb  the circuit acts as an integrator.  Generally, the value of  

fa < fb .  The input signal will be integrated properly if the Time period T of the signal is 

larger than or equal to  Rf Cf .  That is, 

T ≥ Rf Cf 

The integrator is most commonly used in analog computers and ADC and signal-wave 

shaping circuits. 

 

PIN DIAGRAM:  
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CIRCUIT DIAGRAM OF INTEGRATOR: 

 

 

 

 

 

 

 

DESIGN: 
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[ To obtain the output of  an Integrator circuit with component values R1Cf = 0.1ms , Rf = 10 

R1 and Cf = 0.01 µF and also if  1 V peak square wave at 1000Hz is applied as input.] 

 

We know  the frequency at which the gain is 0 dB,  fb  = 1 / (2π R1 Cf) 

Therefore fb = _____ 

Since fb = 10 fa ,  and also the gain limiting frequency fa = 1 / (2π Rf Cf) 

We get , R1 = _______   and hence Rf = __________ 

 

PROCEDURE: 

1.  Connections are given as per the circuit diagram. 

2. + Vcc  and - Vcc  supply is given to the power supply terminal of the Op-Amp IC. 

3. By adjusting the amplitude and frequency knobs of the function generator, 

appropriate input voltage is applied to the inverting input terminal of the Op-Amp. 

4. The output voltage is obtained in the CRO and the input and output voltage 

waveforms are plotted in a graph sheet. 

 

 OBSERVATIONS: 

S.No  Input Output 

1. 
Amplitude 

( No. of div x Volts per div ) 

  

2. 
Time period 

( No. of div x Time per div ) 

  

 

 

 

 

 

 

 

 

MODEL GRAPH:         INTEGRATOR                                                                                                          

Vi 
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       t (msec) 

 

 

 

 

 

 

 

 

 

 

 

 

Vo                   t(msec) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RESULT:- 

 

5. SECOND ORDER ACTIVE LOW PASS FILTER 

AIM: 
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 Design a second order active Butterworth low pass filter having upper cut off 

frequency 1 KHz, also determine its frequency response using IC 741. 

APPARATUS REQUIRED : 

 

S.NO ITEM RANGE Q.TY 

1 OP-AMP IC741 1 

2 RESISTOR 10K,  

1.5K 

5.6 K 

1 

1 

1 

3 Capacitor 0.1 F 1 

4 CRO - 1 

5 RPS DUAL(0-30) V 1 
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THEORY: 

An improved filter response can be obtained by using a second order active filter.  A 

second order filter consists of two RC pairs and has a roll-off rate of -40 dB/decade.  

A general second order filter (Sallen Kay filter) is used to analyze different LP, HP, 

BP and BSF.  

PROCEDURE : 
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The connections are made as shown in the circuit diagram. The signal which has to be 

made sine is applied to the RC filter pair circuit with the non-inverting terminal.  The 

supply voltage is switched ON and the o/p voltages are recorded through CRO by 

varying different frequencies from 10 Hz to 100 KHz and tabulate the readings. 

Calculating Gain through the formula and plotting the frequency response 

characteristics using Semi-log graph sheet and finding out the 3 dB line for fc.   

OBSERVATION: 

          VIN  =   1   Volt 

 

 

S.No. 

 

FREQUNCY 

      Hz 

O/P 

voltage 

VO Volts 

Av=20 log Vo/Vi 

                    dB 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

RESULT: 
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6. SQUARE WAVE GENERATOR 

AIM: 

To design a square wave generator circuit for the frequency of  Oscillations of 1KHZ 

 APPARATUS REQUIRED : 

 

S.NO ITEM RANGE Q.TY 

1 OP-AMP IC741 1 

2 RESISTOR 4.7K,  

1K 

1.16K 

 

1 

1 

1 

3 CAPACITOR 0.1F 1 

4 CRO - 1 

5 RPS DUAL(0-30) V 1 

 

DESIGN: 

                F=1KHZ  =T=1ms 

                R2=1K,C=0.1F 

                 R1=1.16R2=1.16K1K+100 

                 T=2RC 

                 R=T/2C =5K 

                  4.7K  

THEORY: 

                A simple op-Amp square wave generator is also called as free running oscillator, 

the principle of generation of square wave output is 

 to force an op-amp to operate in the saturation region . A fraction =R2/(R1+R2) of the 

output is fed back to the (+) input terminal. The output 
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 is also fed to the (-) terminal after integrating by means of a low pass Rc combination in 

astable multivibrator   both the states are quasistables. 

the frequency is determined by the time taken by the capacitor to charge from- Vsat 

to+Vsat. 
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RESULT: 

7. SCHMITT TRIGGER 
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AIM: 

 To study the Schmitt trigger using IC 741. 

APPARATUS REQUIRED : 
 

S.NO ITEM RANGE Q.TY 

1 OP-AMP IC741 1 

2 RESISTOR 100K, 2.2K 2, 1 

      3 CRO - 1 

4 RPS DUAL(0-30) V 1 
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THEORY: 

               Schmitt trigger is useful in squaring of slowly varying i/p waveforms.Vin is applied 

to inverting terminal  of op-amp .Feedback voltage is applied to the non-inverting 

terminal. LTP is the point at which output changes from high level to low level .This 

is highly useful in triangular waveform generation, wave shape pulse generator, A/D 

convertor etc.  

PROCEDURE : 

 The connections are made as shown in the circuit diagram. 

 The signal which has to be made square is applied to the inverting 

terminal .  

 Here the i/p is a sine waveform.The supply voltage is switched ON and 

the o/p  waveform is recorded through CRO. 
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 The UTP and LTP are also found and the theoretical and practical 

values are verified. 

                                 LTP = R1/ ( R1 + R2 ) X(-Vsat)  

   UTP = R2 /( R1 + R2 ) X( +Vsat) 

 Design : 

           +Vsat= +Vcc=15v 

           -Vsat= -Vee= -15v    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RESULT: 

8. DESIGN OF INSTRUMENTATION AMPLIFIER 
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Aim: 

Design of Instrumentation Amplifier with Digital Indication and to study its working. 

 

Apparatus required: 

Instrumentation Amplifier Kit 

Digital multimeter 

Connecting wires 

 

Procedure: 

1. Patch the connections and connect the design resistance Rg extending to have the 

desired gain. 

2. Measure the input voltage at Vin1 and Vin2 using digital multimeter. 

3. The difference in Vin2- Vin1 is amplified and indicated in LCD display. 

4. Check the theoretical value with the experimental value. 

 

TABULATION: 

S.No THEORETICAL VALUE PRACTICAL VALUE 

 GAIN 

SETTING 

VIN1 

(mv) 

VIN2 

(mv) 

VIN2 - VIN1 Vout 

(mv) 

GAIN = Vout/ VIN2 - VIN1 

       

 

 

 

 

 

 

 

CIRCUIT DIAGRAM: 
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0

A1

1 2

A2

1 2

A3

1 2

R1

R2

R5

R4

R7

R6

R5

 

 

 

 

 

 

 

 

 

Result: 

 

9. RC PHASE SHIFT OSCILLATOR 

 

AIM: 

 To construct a RC phase shift oscillator to generate sine wave using op-amp. 
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APPARATUS REQUIRED: 

 S.NO ITEM RANGE Q.TY 

1 OP-AMP IC-741 1 

2 RESISTOR 16K, 32K, 

1.59K, 

1 

2 

3 CAPACITOR 0.1f 

  

2 

 

4 CRO - 1 

5 RPS DUAL(0-30) V 1 

 

THEORY: 

 Basically, positive feedback of a fraction of output voltage of a amplifier fed to the 

input in the same phase, generate sine wave. 

 The op-amp provides a phase shift of 180 degree as it is used in the inverting mode. 

An additional phase shift of 180 degree is provided by the feedback Rc network.The 

frequency of the oscillator fo  is given by 

   fo   = 1  /  6 (2  R C ) 

Also the gain of the inverting op-amp should be at least 29, or Rf   29 R1 
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RC PHASE SHIFT OSCILLATOR 
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Procedure: 

1. Connect the circuit as shown in fig. With the design values. 

2. Observe the output waveforms using a CRO.For obtaining sine wave adjust Rf. 

3. Measure the output wave frequency and amplitude. 

 

 

 

Result: 

10. WEIN BRIDGE OSCILLATOR 
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AIM: 

 To construct a wein bridge oscillator for fo = I khz and study its operation. 

APPARATUS REQUIRED:  

S.NO ITEM RANGE Q.TY 

1 OP-AMP IC-741 1 

2 RESISTOR 16K, 32K,1.59K, 1, 2 

3 CAPACITOR 0.1f 2 

4 CRO - 1 

5 RPS DUAL(0-30) V 1 

 

THEORY: 

 In wein bridge oscillator ,wein bridge circuit is connected between the amplifier input 

terminals and output terminals . The bridge has a series rc network in one arm and parallel 

network in the adjoining arm. In the remaining 2 arms of the bridge resistors R1and Rf are 

connected . To maintain oscillations total phase shift around the circuit must be zero and loop 

gain unity. First condition occurs only when the bridge is p balanced . Assuming that the 

resistors and capacitors are equal in value ,the resonant frequency of balanced bridge is given 

by 

    Fo  =  0.159 / RC 

Design : 

At the frequency the gain required for sustained oscillations is given by  

   1+Rf /R1 = 3 or  Rf = 2R1 

    Fo = 0.65/RC and Rf = 2R1 

 

 

Calculation: Theoretical 

  Fr = 1/(2*3.14*R*C) 
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CIRCUITDIAGRAM 

 

 

 

 

 

 

 

Calculation: 
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 Theoretical:  F = 1/(2*3.14*R*C) 

     Practical:   F = 1/T 

PROCEDURE: 

 Connections are made as per the diagram . 

 R,C,R1,Rf are calculated for the given value of  Fo  using the design 

 Output waveform is traced in the CRO .   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RESULT :  

11. MONOSTABLE MULTI VIBRATOR 

 

AIM: 
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        Design the monostable multivibrator using the IC555. 
 

APPARATUS REQUIRED: 

S.NO ITEM RANGE Q.TY 

1 IC NE555 1 

2 RESISTOR 9K 1 

      3 CAPACITOR 0.01F, 0.1F 1, 1 

4 RPS (0-30) V 1 

5 CRO - 1 

 

THEORY: 

            A monostable multivibrator has one stable state and a  quasistable state.  When it is 

triggered by an external agency it switches from the stable state to quasistable state and 

returns back to stable state.  The time during which it states in quasistable state  is determined 

from the time constant RC.  When it is triggered by a continuous pulse it generates a square 

wave.  Monostable multi vibrator can be realized by a pair of regeneratively coupled active 

devices, resistance devices and op-amps. 

DESIGN : 

              T  = 0.1ms 

              C  = 0.01F, T  = 1.096RC 

              R  = T / 1.096C    = (0.1*10 -3)  / (1.096*0.01*10-6)   

      = 9.12 K 

                R   9 K 

 

CIRCUIT DIAGRAM :                         
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PINDIAGRAM: 

 

 

 

 

 

 

PROCEDURE: 

 The connections are made as per the diagram.  

 The value of R is chosen as 9k.    

 The DCB is set to the designed value.   

 The power supply is switched on and set to +5V. 

 The output of the pulse generator is set to the desired frequency.   

 Here the frequency of triggering should be greater than width of ON period 

(i.e.) T >W.  

 The output is observed using CRO and the result is compared with the 

theoretical value.  

 The experiment can be repeated for different values of C and the results are 

tabulated. 

OBSERVATION 

 

C   (uf) 

 

Theoritical(T=1.095 RC(ms))) 

 

Practical T(ms) 
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RESULT: 

12. ASTABLE MULTIVIBRATOR 

 

Aim: 

 To study the application of IC555 as an astable multivibrator. 

 

APPARATUS REQUIRED : 
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S.NO ITEM RANGE Q.TY 

1 IC NE555 1 

2 RESISTOR                     1K, 2.2K 1, 1 

     3 CAPACITOR 0.1F, 0.01F 1, 1 

     4 CRO - 1 

5 RPS DUAL(0-30) V 1 

 

 Theory: 

 The IC555 timer is a 8 pin IC that can be connected to external components for 

astable operation. The simplified block diagram is drawn. The OP-AMP has threshold and 

control inputs. Whenever the threshold voltage exceeds the control voltage, the high output 

from the OP –AMP will set the flip-flop. The collector of discharge transistor goes to pin 7. 

When this pin is connected to an external trimming capacitor, a high Q output from the flip 

flop will saturate the transistor and discharge the capacitor. When Q is low the transistor 

opens and the capacitor charges.  

The complementary signal out of the flip-flop goes to pin 3 and output. When external 

reset pin is grounded it inhibits the device. The on – off feature is useful in many application. 

The lower OP- AMP inverting terminal input is called   the trigger because of the voltage 

divider. The non-inverting input has a voltage of +Vcc/3, the OP-Amp output goes high and 

resets the flip flop. 

 

Circuit diagram: 
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PIN DIAGRAM: 

 

 

 

 

 

 

 

Procedure : 

 The connections are made as per the circuit diagram and the values of R and C are 

calculated assuming anyone term and they are settled .  

 The output waveform is noted down and graph is drawn and also the theoretical and 

practical time period is verified. 

 

Observation: 

C (uf) Theoretical 

time period(us) 

Practical time 

period(us) 

Theoretical freq 

(kHz) 

Practical 

freq(kHz) 

     

     

 

Calculation: 

 Theoretical: 
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T = 0.69(Ra+Rb)C=0.69(1*103  + 2.2*103)*0.01*10-6) = 0.22s 

Practical:  

 

 T = Ton + Toff  

 

MODEL GRAPH: 

 

 

 

 

 

Result :  

 

13. PLL CHARACTERISTICS 

Aim:  

 To construct and study the operation of PLL IC 565 and determine its Characteristics. 

Apparatus Required: 

S.No Components 
Range Quantity 

1  IC 565 - 1 

2 Resistors  6.8 K 1 

3 Capacitors  0.001 F 1 each 
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0.1 F, 1 F 

4  FunctionGenerator (Digital)   1 Hz – 2 MHz 1 

5  C.R.O - 1 

6 Dual Power Supply  0- 30 V 1 
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Procedure: 

1. The connections are given as per the circuit diagram. 

2. Measure the free running frequency of VCO at pin 4, with the input signal Vi set 

equal to zero.  Compare it with the calculated value = 0.25 / (RT CT).  

3. Now apply the input signal of 1 VPP square wave at a 1 KHz to pin 2.  Connect one 

channel of the scope to pin 2 and display this signal on the scope.  

4. Gradually increase the input frequency till the PLL is locked to the input 

frequency.This frequency f1 gives the lower end of the capture range.Go on 

increasing the input frequency, till Pll tracks the input signal,say ,to  a frequency 

f2.This frequency f2 gives the upper end of the lock range.If input frequency is 

increased further, the  loop will get unlocked. 

5. Now gradually decrease the input  frequency till the Pll is again locked.This is the 

frequency f3,the upper end of the capture  range.Keep on decreasing  the input 

frequency  until the loop is unlocked.This frequency f4 gives the lower end of the 

lock range. 
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6. The lock range  fL   = (f2 – f4).Compare it with the calculated value of   7.8 fo / 12. 

Also the capture range is fc   = (f3 – f1).Compare it with the calculated value  of 

capture  range. 

  fc    =     (fL   / (2)(3.6)(103) C)1/2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Result : 

 

14. FREQUENCY MULTIPLIER USING PLL 
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Aim:  

 To construct and study the operation of frequency multiplier using IC 565. 

Apparatus Required: 

S.No Components 
Range Quantity 

1  IC 565,IC 7490,2N2222 - 1 

2 Resistors  20 K, 2k, 

4.7k,10k 

1 

3 Capacitors  0.001 F 

 10 F 

1 each 

4  FunctionGenerator (Digital)   1 Hz – 2 MHz 1 

5  C.R.O - 1 

6 Dual Power Supply  0- 30 V 1 

7.    

 

 

 

 

 

 

 

 

 

 

Circuit Diagram: 
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1

2
3

1 9

5

4

7

810

2

3

2kohm

20kohm

+6v

10Mf

+6v

11

2 3 6 7 10

1

1

2N2222
10kohm

4.7kohm

-6v

0.01Mf

vin

VCO Output

Fo=5fin

565

7490
(%5)

RT

RT

RT

C1

0.001Mf

C

 
 

Procedure: 

1. The connections are given as per the circuit diagram. 

2. The circuit uses a 4- bit binary counter 7490 used as a divide-by-5 circuit. 

3. Measure the free running frequency of VCO at pin 4, with the input signal Vi set 

equal to zero.  Compare it with the calculated value = 0.25 / (RT CT).  

4. Now apply the input signal of 1 VPP square wave at 500 Hz to pin 2.  

5. Vary the VCO frequency by adjusting the  20k potentiometer till the PLL is 

locked.Measure the output frequency.It should be 5 times the input frequency. 

6. Repeat steps  4,5  for input frequency of 1 kHz and 1.5 kHz. 

 

 

 

 

 

Result : 

 

15. IC VOLTAGE REGULATOR: (Using IC 723) 

 

 

Aim: 
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          Design & Construct a low voltage IC regulator (Using IC 723) 

 

Apparatus Required: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

S.No. 
ITEM SPECIFICATION QTY 

1 IC 723  2 

2 Resistors  1 

3 Capacitors 100 F / 25 V 2 

3 R. P. S (0- 30) V, 1 mA 1 

4 Rheostat (0-350 ), 1.5 A 1 

5 Bread Board and 

Connecting Wires 
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TABULAR COLUMN: 

 

LOAD REGULATION: 

 INPUT VOLTAGE  =         Volts 

 

S.No. LOAD RESISTANCE () OUTPUT VOLTAGE (V) 

   

   

 

 

LINE REGULATION: 

 LOAD RESISTOR =       KOhms 

 

S.No. INPUT VOLTAGE (V) OUTPUT VOLTAGE 

(V) 

   

   

   

 

 

RESULT: 
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