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Linear Integrated Circuits (22423)

Preface

The primary focus of any engineering laboratory/ field work in the technical education
system is to develop the much needed industry relevant competencies and skills. With this in
view, MSBTE embarked on this innovative ‘I’ Scheme curricula for engineering diploma
programmes with outcome-base education as the focus and accordingly, relatively large amount
of time is allotted for the practical work. This displays the great importance of laboratory work
making each teacher; instructor and student to realize that every minute of the laboratory time
need to be effectively utilized to develop these outcomes, rather than doing other mundane
activities. Therefore, for the successful implementation of this outcome-based curriculum, every
practical has been designed to serve as a ‘vehicle’ to develop this industry identified competency
in every student. The practical skills are difficult to develop through ‘chalk and duster’ activity in
the classroom situation. Accordingly, the ‘I’ scheme laboratory manual development team
designed the practical to focus on the outcomes, rather than the traditional age old practice of
conducting practical to ‘verify the theory’ (which may become a byproduct along the way).

This laboratory manual is designed to help all stakeholders, especially the students,
teachers and instructors to develop in the student the pre-determined outcomes. It is expected
from each student that at least a day in advance, they have to thoroughly read through the
concerned practical procedure that they will do the next day and understand the minimum
theoretical background associated with the practical. Every practical in this manual begins by
identifying the competency, industry relevant skills, course outcomes and practical outcomes
which serve as a key focal point for doing the practical. The students will then become aware
about the skills they will achieve through procedure shown there and necessary precautions to be
taken, which will help them to apply in solving real-world problems in their professional life.

This manual also provides guidelines to teachers and instructors to effectively facilitate
student-centered lab activities through each practical exercise by arranging and managing
necessary resources in order that the students follow the procedures and precautions
systematically ensuring the achievement of outcomes in the students.

Operational Amplifier (Op-Amp) is the most versatile Linear Integrated Circuit (1C) used
to develop various application in electronic circuits and equipment. Hence this course is intended
to develop the skills to build, test, diagnose and rectify the Op-Amp based electronic circuits.
This course deals with various aspects of Linear Integrated circuits used in various industrial,
consumer and domestic applications.

Although all care has been taken to check for mistakes in this laboratory manual, yet it is
impossible to claim perfection especially as this is the first edition. Any such errors and
suggestions for improvement can be brought to our notice and are highly welcome
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Programme Outcomes (POs) to be achieved through Practical of this Course:

Following programme outcomes are expected to be achieved through the practicals of this course

PO1. Basic knowledge: Apply knowledge of basic mathematics, sciences and basic engineering
to solve the broad-based Electronics and Telecommunication engineering problems.

PO2. Discipline knowledge: Apply Electronics and Telecommunication engineering knowledge
to solve broad-based Electronics and Telecommunications engineering related problems.

PO3. Experiments and practice: Experiments and practice: Plan to perform experiments and
practices to use the results to solve broad-based Electronics and Telecommunication engineering
problems.

PO4. Engineering tools: Apply relevant Electronics and Telecommunications technologies and
tools with an understanding of the limitations

PO5. The engineer and society: Assess societal, health, safety, legal and cultural issues and the
consequent responsibilities relevant to practice in field of Electronics and Telecommunication
engineering.

PO6. Environment and sustainability: Apply Electronics and Telecommunication engineering
solutions also for sustainable development practices in societal and environmental contexts.

PO7. Ethics: Apply ethical principles for commitment to professional ethics, responsibilities and
norms of the practice also in the field of Electronics and Telecommunication engineering.

PO8. Individual and team work: Function effectively as a leader and team member in diverse/
multidisciplinary teams.

PO9. Communication: Communicate effectively in oral and written form.
PO10. Life-long learning: Engage in independent and life-long learning activities in the context
of technological changes also in the Electronics and Telecommunication engineering and allied

industry.

Program Specific Outcomes (PSO) (What s/he will be able to do in the Electronics and
Telecommunication engineering specific industry soon after the diploma programme).

PSOL. Electronics and Telecommunication Systems: Maintain various types of Electronics
and Telecommunication systems.

PSO2. EDA Tools Usage: Use EDA tools to develop simple Electronics and
Telecommunication engineering related circuits.
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List of Industry Relevant Skills

e The following industry relevant skills of the competency ‘Maintain electronic circuits
consisting of Linear Integrated Circuits’ are expected to be developed in students by
undertaking the practical of this laboratory manual.

. Select the appropriate IC with the help of data sheet.
. Testing of the different IC’
. Select the electronic component of proper value as per the requirement.

. Mount the electronic component on breadboard as per circuit diagram.

Compare the observed output with the expected output.

1

2

3

4

5. Test the circuit for the given application.

6

7. Find faults and trouble shoot the given circuit
8

Use of relevant EDA tool for Simulation of analog electronics circuits
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Practical- Course Outcome matrix

Course Outcomes (COs)

a. Use Op-Amp in linear electronic circuits.

b. Use various configurations of Op-Amp for different applications.

c. Troubleshoot various linear applications of Op-Amp for the given specifications.

d. Maintain filters and oscillators used in various electronic circuits.

e. Troubleshoot specified applications using various linear ICs.

Sr. . CO | CO|CO|cCO|CcCOo
No. Practical Outcomes(PrO) a b. C. d. e.

1. | Use relevant instruments to measure input offset
voltage, output offset voltage and common mode | +/ - - - -
rejection ratio (CMRR) of IC741.

2. | Use relevant instruments to measure the Output . . . .

: V

voltage swing parameter of op-amp IC741

3. | Use relevant instruments to determine gain of the
Inverting amplifier and Non Inverting amplifier ) v - - )
consist of IC741.

4. | Build/Test adder and subtractor circuit consist of - N - - -
IC 741.

5. | Build/Test Integrator circuit consist of IC741. - - -

6. | Build/Test differentiator circuit consist of IC741. - N - - -

7. | Build/Test Voltage to Current converter and
Current to Voltage converter circuit consist of IC ) v ) ) -
741.

8. | Build/Test comparator circuit consist of IC741 as
Zero crossing detector and active positive peak - v - - -
detector.

9. | Build/Test Instrumentation amplifier circuit using . ) N a .
IC LM324.

10.| Use relevant instruments to measure the
bandwidth and cutoff frequency of the given first ) - - v -
order low pass Butterworth filter .

11.] Use relevant instruments to measure the bandwidth
and cutoff frequency of the given first order high - - ) v )
pass Butterworth filter .

12.| Use relevant instruments to measure the cutoff . B} N .
frequency of the given notch filter.

13.| Use relevant instruments to measure the frequency
of oscillation of the given RC Phase shift oscillator - ) ) v )
circuit using IC741.

14.| Measure the frequency of oscillation of the given ) 3 \ }
wien bridge oscillator circuit using IC741. )
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15.

Build/Test astable multivibrator using 1C555 for
the given specifications.

16.

Build/Test monostable multivibrator using 1C555
for the given specifications.
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1.
2.
3.
4.
5.

6.

7.
8.

9.

Guidelines to Teachers

Teacher is expected to refer complete curriculum document and follow guidelines for

implementation

Teacher should provide the guideline with demonstration of practical to the students with

all features.

Teacher shall explain prior concepts to the students before starting of each practical
Involve students in performance of each practical.
Teacher should ensure that the respective skills and competencies are developed in the

students after the completion of the practical exercise.

Teachers should give opportunity to students for hands on experience after the

demonstration.

Teacher is expected to share the skills and competencies to be developed in the students.
Teacher may provide additional knowledge and skills to the students even though not

covered in the manual but are expected the students by the industry.

Give practical assignment and assess the performance of students based on task assigned

to check whether it is as per the instructions.

10. Assess the skill achievement of the students and COs of each unit.
11. To achieve the PSO2 certain practical’s can be conducted using EDA Tools.
12. At the beginning Teacher should make the students acquainted with any of the simulation

N o ok

8.
9.

software environment as few practical may be performed using EDA tools.

Instructions for Students

Listen carefully the lecture given by teacher about course, curriculum, learning structure,
skills to be developed.

Before performing the practical student shall read lab manual of related practical to be
conducted.

For incidental writing on the day of each practical session every student should maintain
a dated log book for the whole semester, apart from this laboratory manual which s/he
has to submit for assessment to the teacher.

Organize the work in the group and make record of all observations.

Students shall develop maintenance skill as expected by industries.

Student shall attempt to develop related hand-on skills and gain confidence.

Student shall develop the habits of evolving more ideas, innovations, skills etc. those
included in scope of manual

Student shall refer technical magazines, 1S codes and data books.

Student should develop habit to submit the practical on date and time.

10. Student should well prepare while submitting write-up of exercise.
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Content Page

List of Practical and Progressive Assessment Sheet

Title of the practical

Page
No.

Date of
performa
nce

Date of
submission

Assessment
marks(25)

Dated sign.
of teacher

Remarks
(if any)

measure the input offset

1 voltage, output offset

IC741.

Use relevant instruments to

voltage and common mode
rejection ratio (CMRR) of

IC741

Use relevant instruments to
measure the Output voltage
2 | swing parameter of op-amp

13

determine gain of the

3 | Inverting amplifier and Non
Inverting amplifier consist

of IC741.

Use relevant instruments to

21

Build/Test adder and

4% subtractor circuit consist of

IC 741.

33

S | consists of IC741.

Build/Test Integrator circuit

41

Build/Test differentiator
6 | circuit consist of IC741.

51

Build/Test Voltage to
Current converter and
7 | Current to Voltage

IC 741.

converter circuit consist of

59

Build/Test comparator

active positive peak
detector.

circuit consist of IC741 as
8* | Zero crossing detector and

67

9 | amplifier circuit using IC
LM324.

Build/Test Instrumentation

76
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