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#

Basics of Electrical Engineering 

Analog Electronics 

Digital Electronics 

Principle of Communication Engineering

Introduction to C Programming

Minor Project-I

General Proficiency # 
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# General Proficiency: Assessment will be at institute level according to the guidelines issued by UBTER. 

+ Industrial visit compulsory to minimum two industry or department.

  1- Each academic session will be of 16 weeks. 2- Effective teaching will be at least 12.5 week.
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Electronic Circuits

Advance Microprocessor 

Electronic Measuring Instruments

Network filter and Transmission Line

Sensors, Conditioners and Controllers

Minor Project-II
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Industrial Training of 04 weeks done after 4th semester would be evaluated in 5th semester through 
Report and Viva-voce.
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# General Proficiency: Assessment will be at institute level according to the guidelines issued by UBTER. 

+ Industrial visit compulsory to minimum two industry or department.

  1- Each academic session will be of 16 weeks. 2- Effective teaching will be at least 12.5 week.
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Linear Integrated Circuits

Power Electronics 

Microcontroller and Embedded System

Industrial Automation

Major Project-I

Employability Skills

Industrial Training

General Proficiency # 

Industrial Exposure (Assessment at institute level) + 

                                                  

# General Proficiency: Assessment will be at institute level according to the guidelines issued by UBTER. 

+ Industrial visit compulsory to minimum two industry or department.

  1- Each academic session will be of 16 weeks. 2- Effective teaching will be at least 12.5 week.
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Optical Fiber Communication 

Wireless and Mobile Communication

Consumer Devices and Circuits

Electronics Equipment Servicing and 

Troubleshooting

Major Project - II

Entrepreneurship and Start-Ups
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Industrial Exposure (Assessment at institute level) + 
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# General Proficiency: Assessment will be at institute level according to the guidelines issued by UBTER. 

+ Industrial visit compulsory to minimum two industry or department.

  1- Each academic session will be of 16 weeks. 2- Effective teaching will be at least 12.5 week.
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A technical person has to deal with the various electrical Component, machines, equipment and 

batteries. In order to increase the technical proficiency, a technician should possess essential 

knowledge of electrical engineering parameters, basic concepts and laws of electrical 

engineering.

Use electrical equipment efficiently for different electronic engineering application.

Students will be able to achieve & demonstrate the following COs on completion of course 

based learning.

CO1:  Calculate basic electrical quantities, of DC circuit and batteries and replace complex 

circuit with simple equivalent circuit.

CO2:  Analyse A.C. circuits for single phase and polyphase supply.

CO3: Select/Identify the transformer for the given application.

CO4:  Select DC motor for the given application and control the speed.

25093001 3 (TH:3,T:0,P:3)
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KVL and KCL Concept and 

circuit simplification.

Networks theorem: 
Superposition, Thevenin theorem, 
Norton theorem and maximum 
power transfer theorem. 

Basic idea about primary and 
secondary cells, Construction, 
working and application of Lithium 
Ion Battery.

 Care and maintenance of battery, 

 Series and parallel 
connections of batteries.

 Advantages of A.C. Over D.C. 
Quantities.

Concept of alternating current 
and voltage, equation of 
instantaneous values, amplitude 
RMS Value and average value, time 
period, frequency, angular 
frequency.

Representation of alternating 
sinusoidal quantities by phasors.                                   

 Complex Number: Complex 
plane, j factor, other representation 
of complex number, sum, 
difference, multiplication and 
division of complex number, 
complex conjugate of complex 
number. 

 Power in pure Resistance, 
Inductance, Capacitance. RL, RC, 

 Apply 
concept of KVL and 
KCL for 
simplification of 
complex circuit.

 Find 
equivalent Circuit of 
given circuit using 
different theorems.

 Explain 
Primary and 
secondary cell.                            

 Describe 
working of batteries.                                        

 Connect 
battery in series and 
in parallel.

 Compare 
between  AC and 
DC Quantities.                       

 Calculate 
parameters of AC 
Signal equation.

 Calculate 
Power of Different 
passive circuits with 
AC signal.  

 Describe 
Resonant circuits.

 Describe 
Active, Apparent, 
reactive power and 
Power factor and 
calculate it.    

CO11 10

12

Presentation, 
Chalk Board, 
Tutorial.

CO22 Chalk-Board,
Model 
Demonstration,
Videos,
Presentations.
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RLC circuits 

 Active and reactive components 
of current and their significance.

Power factor and its practical 
significance.

 Resonance in series and parallel 
circuits.

 Active power, reactive power, 
apparent power and their 
relationship.

 Advantage of three phase 
system over single phase system. 

 Star–delta connection and 
transformation.

Relation between phase voltage 
and line voltage, phase current and 
line current in a 3 phase system,  
Power and power factor in 3 phase 
system.

Transformer:  Working 
principle of a Transformer, 
constructional features, voltage and 
current transformation.

 Auto transformer, instruments 
transformer, Isolation transformer:  
working, Application. 

 Features of transformer:  
voltage regulation & its signi-
ficance, need for isolation, Losses 
in a transformer, efficiency of 
transformer, cooling of transformer. 

Construction & Working Principle 
and application of:

DC Machines: DC Motor, speed 
control of DC motor.

                                            

 Compare 
three phase supply 
with single phase 
supply.                                      

 Analyse 
Star- Delta 
connection.  

                             

 Describe 
working and 
construction of 
transformer.

 Select 
appropriate 
transformer for 
given application.

  Analyze 
performance of 
transformer based on 
voltage regulation, 
efficiency, losses.

 Describe 
working of DC 
machine, Induction 
machine and 
synchronous 
machines.                

CO23 8Chalk-Board,
Model 
Demonstration,
Video 
Demonstrations,
Presentations.

CO34 8Chalk-Board,
Model 
Demonstration,
Video 
Demonstrations,
Presentations.

CO45 10Chalk-Board,
Model 
Demonstration,
Video 
Demonstrations,
Presentations.
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 Single Phase Induction Motor.

 Three Phase Induction Motor.

 Three Phase Synchronous 
Machines: Alternator and 
synchronous motor.

 Draw and 
explain construction 
of motors.                    

 Select 
motor for given 
application.

 Identify Different measuring 
instruments.                                   

 Use these measuring instruments.

 Use of KVL and KCL rule.
 Find the voltage and current 

across any resistance.

 Use of Thevenin and Norton 
theorem .                        

 Find the Thevenin resistance and 
Thevenin voltage and Norton current in 
given circuit.

 Use of superposition theorem.                         

 Find the voltage and current 
across any resistance.

 Use of Maximum Power transfer 
theorem.                         

 Match source resistance with 
load resistance, observe the impact.

 Calculate Active Power, Reactive 
Power and Apparent Power.                                          

 Verify the relationship of Active 
Power, Reactive Power and Apparent 
Power. 

 Connect two wattmeter for 
power measurement in three phase supply.                                               

Familiarization of 
measuring instruments viz. 
voltmeter, ammeter, 
wattmeter.

Build a DC circuit and 
verify KVL and KCL in 
given DC circuits.

Build a DC circuit and 
verify Thevenin’s theorem 
and Norton theorem in D.C. 
circuits.

Build a DC circuit and 
verify Super position 
theorem in D.C. circuits.

To verify Maximum power 
transfer theorem in D.C. 
circuits.

To measure Active Power, 
Reactive Power and 
Apparent Power in an AC 
circuit using appropriate 
measuring instruments.                                                

Measurement of Power in 
three phase circuit using 

1

2

3

4

5

6

7

CO1

CO1

CO1

CO1

CO1

CO2

CO2

6

4

4

4

4

6

4
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two-watt meter method.

To determine voltage 
regulation and efficiency of 
a single-phase transformer 
from open circuit and short 
circuit test.         

To study the speed control 
of DC motor by field 
resistance Control/ armature 
control method. Draw the 
graph between the armature 
current and motor speed by 
varying the field resistance.

 Find total power in three phase.

 Connect transformer for open 
circuit and short circuit test.                                  

 Observe Losses in transformer 
and find efficiency and voltage 
regulation.

Connect circuit.

 Start the motor using starter.         

 Plot the curve.

MICRO-PROJECT

8

9

6

6

4

CO3

CO4

Micro-Project: Only one micro-project is planned to be undertaken by a group of two or three 
students that needs to be assigned to them. 

The micro-project can be based on industry applications, workshops, laboratory work, or field 
studies. Each micro-project should address two or more Course Outcomes (COs). Students are 
required to give a seminar presentation on their project before submission. The micro-project 
must be submitted by the end of the semester in order to develop industry-oriented Course 
Outcomes (COs).

A suggestive list of micro-projects is given here. Similar micro projects could be added by the 
concerned faculty.

Observe in your lab Different Linear circuit and make their equivalent 
circuit. 

:- Visit a nearby industry and observe the different parameters such 
as frequency, voltage, current, power and prepare a report based on it.

:- Observe the three-phase power distribution panel in institute and 
prepare a report on it.

:- Collect information regarding different types of transformers available in 
the laboratory/ old projects and prepare a report on it.
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The teacher may assign assignments from each unit. All assignments must be completed 
individually and submitted with clear diagrams, proper explanations and supporting calculations 
where applicable. 

 Identify types of batteries used. 
Record their ratings, connections (series/parallel) and backup time. Prepare a short report 
on how battery configuration affects system output.

Observe your institute’s 3-phase power panel. 
Identify the star/delta connections, circuit breakers and meters used. Sketch the layout. 
Prepare a report on how load is balanced in 3-phase systems.

 Survey different types of transformers available 
in the lab or industrial setups. Collect data on power rating, type, voltage ratio and 
application. Tabulate this data and discuss where each transformer is best suited.

 Consider an application (e.g., elevator, ceiling fan, water 
pump). Identify the most suitable motor, explain why it is appropriate based on 
parameters like torque, speed and control requirements. Suggest a speed control method 
if needed.

Experimental Board for Kirchhoff’s Voltage and current law.

Power Factor meter (Dynamometer type Wattmeter, 50Hz, current up to20 
Amp, 300V, Power factor range 0.5 lagging, unity, 0.5 leading, Portable, 
single phase single element type 110V/240V,1Aor5A)

Development Board for Theorem

Digital Multimeter (DMM) 
Resolution: 3-1/2 digits LCD Display with a maximum reading of 1999.
I/p Impedance: 10 M�

Voltage Measurement: DC/AC: .1mV-1000V (different range)
Current Measurement: DC/AC: .1µA to 10 A (different range)
Resistance: 200�
  - 20M�
 ; (different range)

Setup for measure Active Power, Reactive Power and Apparent Power in 
an AC circuit using appropriate measuring instruments. 
Voltmeter (Voltmeter:- (0-300)V/AC

1

2

3

4

5

2

6

3-5

1-11

6



15

6

7

8

9

6,9

9

7

8

Ammeter:- (0 to 5A)/AC
Wattmeter AC (3):- AC (single Phase)
Rheostat (02) no.:- (0-110 ohm)
Capacitor:- (200mF/400v-2A)
Single Phase  Auto-transformer:- 0-270V, 50Hz, 10A)

DSO (Analog Channels:- 4; Bandwidth:100 MHz)

Setup for DC motor speed control (Setup DC Motor Speed Control:- 
provision for speed control of DC Motor by field resistance Control/ 
armature control method. Draw the graph between the armature current 
and motor speed by varying the field resistance.
DC Shunt Motor .5 HP
Operating Voltage:230V
Type: DC
RPM: 1440 RPM. Wattage: 1.5KW  
Variac  4A 
DOL Starter 3 point
Lamp Load (Switched Control)

Setup for power measurement in three phase using two wattmeter method 

Setup for Open Circuit and Short Circuit test of transformer (Single Phase 
Transformer) with Tapping in Secondary side:- 

Rating:-  1kVA ; Primary Voltage : 0-125V, 0-125V Secondary Voltage : 0-
125V, 0-125V Rated Current : 4A  Single Phase Auto Transformer:-  
Primary Voltage : 230V Secondary Voltage : 0-270V Rated Current: 5A; 
Digital Meters Used AC Voltmeter:- 450V (2nos.) ;  AC Ammeter :- 5A 
(2nos.) ; Wattmeter:- 1500W; MCB ;-  6A)

1

2

3

4

5

I

II

III

IV

V

DC Circuits batteries

AC Fundamental

Three phase supply

Transformer

Electrical Machines

CO1

CO2

CO2

CO3

CO4

10

12

8

8

10

30

25

15

15

15
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CO1

CO2

CO3

CO4

3

3

3

3

3

3

2

1

2

2

2

2

3

2

1

1

1

1

1

1

1

2

3

3

-

3

2

-

 High:03, Medium:02, Low:01

Electrical Technology Vol-I

Electrical Technology Vol-II

Basic Electrical Engineering

Basic Electrical Engineering

Basic Electrical Engineering

Electrical Transformers: A 
Top Graded Study for 
Students and Professionals 

"Electrical Engineering: 
Principles and Applications"

S.Chand and Co., new Delhi, 
ISBN:9788121924405

S.Chand and Co., new Delhi, 
ISBN:9788121924375

McGraw Hill, New Delhi, 
ISBN:978-0070593572

Technical Publications, 
ISBN:9789333220392

Mc Graw Hill, New Delhi, 
ISBN: 978-9353165727

Kindley Edition

Pearson education

Theraja B.L.

Theraja B.L.

V. N. Mittle and 
Arvind Mittal

U.A.Bakshi

DP Kothari and I J 
Nagrath

 Ryan Godsell

Allan R. Hambley

1

2

3

4

5

6

7

1

2

https://nptel.ac.in/courses/108105112

https://www.electrical4U.com

NPTEL study materials

All about electrical circuits
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https://instrumentationtools.com/category/electrical-
animation/

https://www.udemy.com/course/crash-course-electric-
circuits- for-electrical-engineering/

https://ems-iitr.vlabs.ac.in/exp/dcmotor-field-
resistance-control/

https://asnm-iitkgp.vlabs.ac.in/exp/verification-
thevenin-theorem/procedure.html

https://ems-iitr.vlabs.ac.in/exp/circuit-parameters-oc-
test/

https://virtual-labs.github.io/exp-fluorescent-lamps-
iitr/simulation.html

https://www.udemy.com/course/electrical-
motors/?srsltid=AfmBOormBwRdfZshmvwWK7r01
SOJd220Pnf-3Go3I8srKheJUxugcuNJ&couponCode 
=LEARNNOWPLANS

Animation of basic electrical 
engineering quantities

Flip classroom learning 
material

Speed control of DC motor

Theorem

Transformer test

Power factor measurement 

DC Motor 

*****

3

4

5

6

7

8

9
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To introduce students to detailed concepts of semiconductor devices, including various types of 

diodes, BJTs and MOSFETs.

Employers expect students to demonstrate strong skills in analog circuit analysis, design and 

troubleshooting. Proficiency in using simulation tools and test instruments is essential. Ability 

to select and interpret electronic components and datasheets is valued. Application of analog 

concepts in real-world scenarios like power supplies and audio systems is crucial. 

Communication, teamwork and readiness for continuous learning are also key expectations.

Upon completion of the course, students will be able to achieve and demonstrate the following 

COs.

CO1: Demonstrate comprehensive knowledge of various types of semiconductor diodes and 

their applications, as well as various active and passive components and devices.

CO2:  Understand the concept of BJTs, their various configurations and their V-I characteristics.

CO3:  Understand the concept of the operating point and the need for its stabilization.

CO4:  Analyze and interpret the equivalent model of a transistor using h-parameters.

CO5:  Understand the complete process of device fabrication, modern fabrication techniques 

and the operating principles of FETs and CMOS devices.

25093002 4 (TH:3,T:0,P:3)
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 P-type and N-type 
semiconductors and their 
conductivity.

 Effect of temperature on the 
conductivity of intrinsic 
semiconductors.

PN junction diode: Mechanism 
of current flow in a PN junction, 
drift and diffusion currents, 
depletion layer, forward and reverse 
biased PN junction, potential 
barrier and the concept of junction 
capacitance under forward and 
reverse bias conditions.

V-I characteristics, static 
resistance and dynamic resistance.

Diodes as half-wave, full-wave 
and bridge rectifiers. PIV (Peak 
Inverse Voltage), rectification 
efficiency and ripple factor.

Clipper and clamper circuits 
using diodes.

Zener and avalanche 
breakdown, working of a Zener 
diode and its application as a 
voltage regulator.

 Concept of bipolar transistor, 
structure;

PNP and NPN transistor, their 
symbols;

 Mechanism of current flow;

Current relations in transistor;

 Describe 
semiconductors, their 
types, conductivity 
and its dependence 
on temperature.

 Explain the 
PN junction diode, its 
biasing, types of 
currents and the 
capacitances 
developed in the 
diode.

 Study the 
applications of 
diodes as rectifiers, 
clippers and 
clampers.

 Study the 
working principle of 
the Zener diode and 
its applications.

Comparison between 
PNP and NPN. 

Study the 
concept of leakage 
current. 

Comparison 
between CE, CB and 
CC.

CO11 12

12

Presentation, 
Chalk Board, 
Tutorial.

CO22 Chalk-Board,
Model 
Demonstration,
Video 
Demonstrations,
Presentations.
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Concept of leakage current;

 CB, CE, CC configuration of 
the transistor,

 Input and Output characteristics 
in CB and CE configurations,

Transistor as a switch.

 Concept of transistor biasing 
and selection of operating point.

 Need for stabilization of 
operating point.

 Different types of biasing 
circuits.

 Working of single stage 
transistor amplifier.

 Equivalent model of transistor 
amplifier using h parameter.

Introduction to modern 
semiconductor fabrication process. 
Steps of fabrication.

Study of Chemical Vapour 
Deposition (CVD), Molecular 
Beam Epitaxy (MBE) methods of 
fabrication.

Construction, operation and 
characteristics of JFET and its 
application.

 Study Input 
and Output 
characteristics of CB 
and CE 
configurations of 
transistors.

 Study the 
concept of transistor 
biasing and selection 
of operating point. 

 Study the 
concept of 
stabilization of 
operating point. 

 
Comparison between 
various types of 
biasing circuits.

Explain the 
working of single 
stage amplifier.

 Draw 
equivalent model of 
transistor amplifier 
using h parameter.

 Study 
modern 
semiconductor 
fabrication. 

 Understand 
fabrication methods 
(CVD, MBE).

 Describe 
the operation and 
structure of JFET.

 Describe 
the operation and 
structure of MOSFET 

CO33 6Chalk-Board,
Model 
Demonstration,
Video 
Demonstrations,
Presentations.

CO44 6Chalk-Board,
Model 
Demonstration,
Video 
Demonstrations,
Presentations.

CO55 12Chalk-Board,
Model 
Demonstration,
Video 
Demonstrations,
Presentations.
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Construction, operation and 
characteristics of MOSFET in 
depletion and enhancement modes 
and its applications.

 CMOS Structure, advantages 
and applications.

and its modes.

Understand 
the operation and 
structure of CMOS.

 Identify various types of active and 
passive components such as Resistor, 
Capacitor, Inductor, Diode, Transistor etc.  

 Testing of active and passive 
components.

 Identifying different electronics 
instruments like analog & digital Multi-
meter, CRO, Signal generator, Regulated 
Power Supply.                          

 Use of different Electronics 
instruments like analog & digital Multi-
meter, CRO, Signal generator, Regulated 
Power Supply while performing experiments.

To study the characteristics of PN 
junction diode in both forward bias and 
reverse bias.

Study V-I characteristics of a Zener 
diode.     

Construction of voltage regulator 
circuit using Zener diode for a given 
stabilized output.

Build and test Halfwave                     
rectifier circuit in breadboard.

 Observe the wave shape of half 
wave rectifier circuit.

 Measure ripple factor and efficiency.

Familiarization, 
identification and testing 
of active and passive 
components.

 

Familiarization with 
operations of different 
Electronics instruments 
like analog & digital 
Multi-meter, CRO, 
Signal Generator, 
Regulated Power Supply.

To plot V-I characteristics 
of PN Junction diode.

To plot V-I characteristics 
of a Zener diode & make 
voltage regulator circuit 
using Zener diode for a 
given stabilized output.

Build, test and observe 
the wave shape of 
Halfwave rectifier circuit 
and measure ripple factor 
and efficiency.

1

2

3

4

5

CO1

CO1

CO1

CO1

CO1

3

3

3

3

3
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Build, test and observe 
the wave shape of Full 
wave rectifier circuit.

Build, test and observe 
the wave shape of Bridge 
rectifier circuit.

To plot the wave shape of 
full wave rectifier with:

�y Shunt capacitor filter 

�y Series Inductor filter 

Build different clipper 
circuit for different 
combination of diode and 
battery.

Build different clamper 
circuit for different 
combination of diode and 
battery.

Simulate and Test output 
waveform and plot 
input, output 
characteristic of single 
stage common emitter 
(CE) amplifier using 
simulation software.

Simulate and  Test  
output waveform and 
plot input, output 
characteristic  of     
single stage Common 
Base (CB) amplifier 
using simulation 
software.

Build and test full wave                     
rectifier circuit in bread board.

Observe the wave shape of full 
wave rectifier circuit.

Build and test bridge rectifier circuit 
in bread board.

Observe the wave shape of bridge 
rectifier circuit.

To plot and observe the wave shape 
of full wave rectifier with Shunt capacitor 
filter.                                          

To plot and observe the wave shape 
of full wave rectifier with Series Inductor 
filter.

 To Build different clipper circuit for 
different combination of diode and battery.

To observe waveform of clipper 
circuit for different combination of diode and 
battery.

 To Build different clamper circuit 
for different combination of diode and 
battery.

 To observe waveform of clamper 
circuit for different combination of diode and 
battery.

 To Simulate output waveform and 
frequency response of single stage common 
emitter (CE) amplifier using simulation 
software.

 To Simulate and Test output 
waveform and frequency response of single 
stage common base (CB) amplifier using 
simulation software.

6

7

8

9

10

11

12

3

3

3

4

4

4

4

CO2

CO2

CO2

CO3

CO4

CO2

CO3
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To plot V-I characteristics 
of FET Transistor. Find 
the pinch-off voltage.

To plot V-I characteristics of FET 
Transistor.

 Find the pinch off voltage.

Micro-Project

13 4

4

CO5

Only one micro-project is planned to be undertaken by a group of two or 
three students that needs to be assigned to them. 

The micro-project can be based on industry applications, workshops, laboratory work, or field 
studies. Each micro-project should address two or more Course Outcomes (COs). Students are 
required to give a seminar presentation on their project before submission. The micro-project 
must be submitted by the end of the semester in order to develop industry-oriented Course 
Outcomes (COs).

A suggestive list of micro-projects is given here. Similar micro projects could be added by the 
concerned faculty.

1. Rectifier Circuit:- Observe waveform of half wave rectifier/full wave rectifier and bridge 
rectifier in your lab using breadboard/ zero PCB and DSO/ multimeter. 

2. Regulator Circuit:- Can develop Voltage regulator and its relevance in all household and 
industrial circuits.

3. Single stage amplifier circuits.

4.   Clamper circuits/clipper circuits.

5. Automatic Night Light Circuit using MOSFET and LDR.

6.  Audio amplifier using MOSFET.

7.  Low Power Voltage Amplifier using MOSFET.

The teacher may assign assignments from each unit. All assignments must be completed 
individually and submitted with clear diagrams, proper explanations and supporting calculations 
where applicable. 

1. Seminar on different types of diodes and transistors.

2. Basic circuit simulation using various diodes and transistors.
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Voltmeter(milli Volt and Micro Volt)

Ammeter(milli Ampere and Micro Ampere)

Single Phase 230V, 50Hz, 6-0-6 Transformer

Single Phase 230V, 50Hz, 12-0-12 Transformer

Cathode Ray Oscilloscope (CRO) 20MHz, Dual channel

Diodes(1N4001 to 1N4007)

Zener Diode(BZ174,BZ148)

Resistors(Complete set from 100 �
���W�R���������0�
��

�&�D�S�D�F�L�W�R�U�V���(�/�(�&�7�5�2�/�<�7�,�&���&�$�3�$�&�,�7�2�5�6������������������������������
�����������������������������������������������������������������������������������������������������—���)��

�)�,�/�0���&�$�3�$�&�,�7�2�5�6�������D�O�O���L�Q���—���)������������������������������������������������������
����������������������������������������������������������������������������������

�3�1�3���7�U�D�Q�V�L�V�W�R�U�V�����1���������������1������������

�1�3�1���7�U�D�Q�V�L�V�W�R�U�V�����1���������������1�������������1���������������1������������

�)�(�7�������1���������������1����������

�%�U�H�D�G�E�R�D�U�G

�%�D�W�W�H�U�\�������9

�0�X�O�W�L�P�H�W�H�U

Latest �6�L�P�X�O�D�W�R�U�� software (�S�U�R�W�H�X�V�� ���� �S�U�R�I�H�V�V�L�R�Q�D�O�� 
multisim, pspice etc.)��

�6�L�J�Q�D�O���*�H�Q�H�U�D�W�R�U

�5�H�J�X�O�D�W�H�G�� �3�R�Z�H�U�� �6�X�S�S�O�\�� ���=�(�$�/�� �' �&�� �U�H�J�X�O�D�W�H�G�� �S�R�Z�H�U��
�V�X�S�S�O�\���Z�K�L�F�K���K�D�V���D�Q���R�X�W�S�X�W���Y�R�O�W�D�J�H���U�D�Q�J�H���R�I�������W�R���������9�����D�Q��
�R�X�W�S�X�W���F�X�U�U�H�Q�W���R�I�������W�R�������D�P�S�V��

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

3. Create a comparative chart of:

• Various diode types (e.g., Zener, Schottky, Light Emitting Diode).

• Transistor configurations (CE, CB, CC) and their properties.

• MOSFET vs BJT in terms of structure, operation and applications.

4. Design PCBs for various circuits such as clippers, clampers, voltage regulators and 
transistor switch configurations.

1,2,3,4,5,6,7,8,9,10,13

1,6

5,6,7,8

5,6,7,8

2,3,4,5,6,7,8,9,10,11,12,13

1,3,5,6,7,8,9,10

1,4

1,3,4,5,6,7,8,9,10,11,12,13

1,,8,9,10

1,3,4

1,3,4

1,13

1,3,4,5,6,7,8,9,10,13

3,4,9,10,13

2,3,4,5,6,7,8,9,10,13

1,3,4,5,6,7,8,9,10,11,12,13

2,3,4,5,6,7,8,9,10,11,12,13

2, 3,4,9,10,13
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1

2

3

4

5

I

II

III

IV

V

Semiconductor diodes                                     

Introduction to Bipolar Transistor

Transistor Biasing Circuits                                                       

Single Stage Transistor Amplifier                                          

Field Effect Transistors

CO1

CO2

CO3

CO4

CO5

12

12

06

06

12

20

25

15

15

25

CO1

CO2

CO3

CO4

CO5

3

3

3

2

3

3

3

2

1

1

3

2

2

-

2

3

2

1

1

1

2

2

1

1

1

1

2

1

1

2

2

3

2

-

2

 High:03, Medium:02, Low:01

Basic Electronics and Linear 
circuit

Electronics Devices and 
circuits

Electronics Devices and 
circuits 

Tata McGraw Hill, New Delhi.

New Age Publishers, New Delhi.

McGraw Hill.

N.N. Bhargava and 
Kulshreshta

D.C. Kulshereshtha

Millman and Halkias

1

2

3
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1

2

3

Principle of Electronics

Electronics Devices and 
circuits-I

Electronics Devices and 
circuits

Tata McGraw Hill.

Eagle Prakashan, Jalandhar.

Narosa Publishing House Pvt. 
Ltd. New Delhi.

Albert Paul Malvino

Naresh Gupta, Jyotesh 
Malhotra and Harish 
C. Saini

Rama Reddy 

4

5

6

4

https://nptel.ac.in/courses/108101091

https://www.udemy.com/courses/search/?q=
analog+electronics&src=sac&kw=analog

https://be-iitkgp.vlabs.ac.in/

https://www.allaboutcircuits.com 

https://falstad.com/circuit/

NPTEL study materials

Flip classroom learning material

Practical’s simulation of analog 
electronics can be performed.

Theory and simulation-based tutorials.

Interactive circuit simulator.5

*****
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Most of the electronic equipment like computers, mobiles, music systems, automation and 

control circuits are based on digital circuits. This syllabus has been designed to make the 

students know about the fundamental principles of digital electronics and gain familiarity with 

the available IC chips. This subject aims to give a background in the broad field of digital 

systems design and microprocessors. The knowledge of basic logic gates, combinational and 

sequential logic circuits using gates as well as digital ICs will enable students to interpret the 

working of equipment’s. After completion of the course, students will be able to develop the 

digital circuits based applications.

1. Ability to interpret and troubleshoot digital systems in industrial applications.

2. Proficiency in designing combinational and sequential logic circuits.

3. Hands-on skills in using digital ICs, testing tools and simulation software.

4. Understanding of number systems, logic gates and Boolean simplification for system 

design.

5. Competence in implementing basic digital solutions using counters, registers and ALUs.

Students will be able to achieve & demonstrate the following COs on completion of course 

based learning.

CO1: Use number system and codes to interpret the working of digital system.

CO2:  Use of logic gates to implement logic expressions.

CO3: Use Boolean expressions to realize the logic circuits.

CO4: Build simple combinational circuits.

CO5: Build simple sequential circuits.

25093003 4 (TH:3,T:1,P:3)

�%�*�(�*�5�"�-���&�-�&�$�5�3�0�/�*�$�4
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 Comparison of Digital Signal and 
Analog Signals.

 Number System: Base or Radix, 
Binary, octal, Decimal and 
hexadecimal number system, 
conversion from one number system to 
another. 

 1’s and 2’s complement 
representation of signed numbers. 
Subtraction using 1’s and 2’s 
complement method.

  Different types of codes: Weighted 
and non weighted code, 8421, BCD, 
Excess-3 and Gray codes, ASCII code

 Positive and Negative Logic 
Definition, symbols and truth tables of 
NOT, AND, OR, NAND, NOR, EXOR 
Gates and gate ICs.

 Universal Gate, NAND and NOR 
gate as universal gates, 
implementation of gates using 
universal gates.

Definition of SSI, MSI, LSI, VLSI, 
Characteristics of digital gates. Delay, 
speed, noise margin, logic levels, 
power dissipation, fan-in, fan-out, 
power supply requirement  

 Comparison between TTL and 
CMOS families

Postulates of Boolean Algebra, De 
Morgan's Theorem, Duality theorem, 

 
Recognize and 
convert the given 
number in to 
specified number 
system.

 Perform 
the digital 
arithmetic 
operations.

 Find the 
1's and 2's 
complement of 
given number.

 Identify 
the gate ICs and 
basic operation of 
logic gates.

Implementing 
basic gates using 
universal gates.                                        

 Compare 
the salient 
features of logic 
gates and MOS 
families.

 Simplify 
the given logic 
expression using 
Boolean algebra. 

CO11 10L 
+ 

2T

8L 
+ 

2T

Presentation, 
Chalk Board, 
Tutorial.

CO22 Chalk-Board,
Model 
Demonstration,
Video 
Demonstrations,
Presentations.

10L 
+ 

4T

CO33 Chalk-Board,
Model 
Demonstration,
Video 
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simplification of Boolean expression 
using Boolean algebra.

 Karnaugh Map- Min term and max 
term, standard/Canonical form of 
Boolean expression, K-map solution 
upto 4 variables including don’t care 
condition.

  Half adder and Full adder circuit, 
design and implementation of Full 
Adder using half adder.

  Half Subtractor and Full  
Subtractor circuit, design and 
implementation of full subtractor using 
half subtractor.

 Decoder: Logical expressions, 
functionality and design of different 
decoders, realization of higher decoder 
using lower decoders.

 Encoder: Logical expressions, 
functionality and design of different 
encoders.

  Multiplexer: Logical expressions, 
functionality and design of different 
multiplexer, realization of higher 
multiplexer using lower multiplexers. 
realization of Boolean expressions 
using multiplexer.

 Demultiplexer: Logical 
expressions, functionality and design 
of different demultiplexer.

 ALU:- 4 Bit ALU and  
Familiarization with 74181 IC.

  4 bit parallel adder and 4 bit 
comparator

 
Minimize the 
given logic 
expression using 
Karnaugh map 
technique.

Design 
logic circuits after 
minimization.

 Design 
and implement 
Half adder, full 
adder, half 
subtractor and 
full subtractor.

 design 
and implement 
encoder, decoder,  
multiplexer and 
demultiplexer 
circuits.                                        

 4 bit 
ALU and IC 
74181

 Design 
and 
implementation 
of 4 bit parallel 
adder and 4 bit 
comparator.

CO44 10L 
+ 

4T

Chalk-Board,
Model 
Demonstration,
Video 
Demonstrations,
Presentations.

Demonstrations,
Presentations.
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 Concept of sequential circuits: 
Definition, classification and clock 
parameters, difference between 
sequential and combinational circuits.

 Flip flop:  Concept of Flip flop and 
Latch, Operation and truth tables of 
RS, T, D,JK flip flops. Race around 
condition, Master slave flip flop, 
characteristic table and excitation 
table.

 Counter: Introduction to Counter 
(Asynchronous and Synchronous up 
and down counters), Mod N counter, 
Decade counter 

 Register: Introduction to Shift 
Registers (shift left and shift right), 
Serial in parallel out, serial in serial 
out, parallel in serial out, parallel in 
parallel out Shift Register.

 
Describe the 
concept of 
sequential logic 
circuits.  

 
Different type of 
flip flops and 
their working. 

 Use of 
flip flop to make 
different 
synchronous and 
asynchronous 
counters.

 Use of 
flip flop to make 
different type of 
registers.

To check different IC’s using IC 
tester.

To verify the truth tables of basic 
logic gates.

To verify the truth table of NAND 
and NOR as universal gates and 
implementation of basic gates 
using NAND and NOR gate.

To design and implement Half 
Adder and Full Adder circuits.

To learn about IC and its 
testing.

 Working of gates and ICs 
internal structure like number of 
gates and pin configuration.

 Use of NAND and NOR 
gate as universal gates and 
implementation of other gates using 
NAND and NOR gates.

 To learn about binary 
arithmetic using Half adder and 
Full adder circuits.

1

2

3

4

All 
COs

CO2

CO2

CO4

3

3

4

3

CO55 10L 
+ 

4T

Chalk-Board,
Model 
Demonstration,
Video 
Demonstrations,
Presentations.
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To design and implement Half 
Subtractor and Full Subtractor 
circuits.

To design and implement 4 bit 
Binary to Gray code converter 
circuit.

To verify the truth table of S-R, D, 
J-K and T flip flops.

To verify the truth table of 
Decoder and Encoder circuits.

To verify the truth table of 
Multiplexer and De-multiplexer 
circuits.    

To design and verify the operation 
of 4 bit ripple counter.

To design and verify the operation 
of 4 bit synchronous decade 
counter.

To design and verify the operation 
of shift register.

 To learn about binary 
arithmetic using Half subtractor 
and Full subtractor circuits.

 Implementation of code 
converters using Ex-or gates

 To learn the operation of 
flip flop sequential circuits.

 To design and implement 
decoder and encoder using basic 
gates and ICs.

To design and implement 
multiplexer and demultiplexer 
using basic gates and ICs.

 To design and implement 
asynchronous/ripple counter.

  To design and 
implement synchronous decade 
counter  

 To design and implement 
shift register.  

Micro-Project

5

6

7

8

9

10

11

12

CO4

CO3

CO5

CO4

CO4

CO5

CO5

CO5

3

3

4

4

4

5

4

4

4

Micro-Project: Only one Micro-Project is planned to be undertaken by a group of two or three 
students that needs to be assigned to them. 

The Micro-Project can be based on industry applications, workshops, laboratory work, or field 
studies. Each Micro-Project should address two or more Course Outcomes (COs). Students are 
required to give a seminar presentation on their project before submission. The Micro-Project 
must be submitted by the end of the semester in order to develop industry-oriented Course 
Outcomes (COs).

A suggestive list of micro-projects is given here. Similar micro projects could be added by the 
concerned faculty.

1. Build a circuit to implement 4 bit adder

2. Build a circuit to implement BCD adder.

3. Build a circuit to implement 7 segment display.

4. Build a circuit for LED flasher.
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5. Build a circuit to implement 4 bit ripple counter.

6. Build a circuit to implement a Gray to Binary code converter

7. Build a 4 bit parity checker circuit.

8.  Implement boolean function using mux.

The teacher may assign assignments from each unit. All assignments must be completed 
individually and submitted with clear diagrams, proper explanations and supporting calculations 
where applicable.

 on:

o     Applications of combinational circuits in industry.

o     Sequential logic applications in automation.

o     Chart displaying  with both 
.

o    Simulate various combinational and sequential circuits on online simulator and verify 
output.

Digital IC tester(Supported Device: 74 / 40 / 45 , microprocessor IC, EPROM , 
RAM PERIPHAR1AL IC . Small, portable, light and power-saving, usable 
with batteries. Average search time: 0.8 second. Display: 16 characters in 1 
line LCD. Test Pins: 8 to 16 pins. Temperature : +5 C to + 45 C. Humidity : up 
to 90%)

Logic trainer board                 

01 :- Mains Supply R : 230 V + 10%, 50 Hz 

02:- Fixed DC Power Supply : +12 V,-12V,+5 V,-5V AT 100mA;

 03 Clock Generator:- 1Hz, 10Hz, 100Hz, 1KHz,10KHz & 100KHz  

04 :-Pulse Generator:- 5 V

05:- ZIF Socket :: 20 Pins (6 Nos.) 40 Pins (1 No.)

06:- 8 Bit Digital Input : 08 toggle switches 

07:- 12 Bit Digital Output : 12 LED indicator 

08:- BCD to seven segment display 2 Nos.)

1

2

All LLO

All LLO
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3

4

5

6

7

All LLO

All LLO

All LLO

All LLO

All LLO

ICs for 2 input gate ICs for a AND, OR, NOT, NAND, NOR, EX-OR and EX-
NOR.

ICs for S-R, JK, D, T FLIP FLOPS.

ICs for DECODER/ ENCODER 

ICs for MULTIPLEXER/ DEMULTIPLEXER 

ICs for synchronous and asynchronous counter

IC for shift register

(ICs 7483, 7447,74183, 74151,74153, 74155,74138, 74148, 7476, 7474, 7490, 
7493, 7400, 7402, 7404, 7408, 7432, 7486)

Digital Multi meter (Having following Functions: DC/AC voltage, DC/AC 
current, resistance, diode voltage, diode continuity, Measurement of 
Capacitance, inductance

Resolution: 3-1/2 digits LCD Display with a maximum reading of 1999.

I/p Impedance: 10 M�

Voltage Measurement: DC/AC: .1mV-1000V

Current Measurement: DC/AC: .1µA to 10 A

Resistance: 200�
  - 20M�
 ;

Capacitance:- 10 pf to 200���I
�3�R�Z�H�U�����6�L�Q�J�O�H���V�W�D�Q�G�D�U�G�������Y�R�O�W���E�D�W�W�H�U�\����
�'�L�J�L�W�D�O���2�V�F�L�O�O�R�V�F�R�S�H���������F�K�D�Q�Q�H�O�����������0�+�]���������$�Q�D�O�R�J���&�K�D�Q�Q�H�O�V�������������%�D�Q�G��
�Z�L�G�W�K���������� �0 �+�]���� �0 �D�[�� �V�D�P�S�O�H�� �U�D�W�H���� �* �V�D���V���� �0 �H�P�R�U�\�� �G�H�S�W�K���� ���� �0 �S�W�V�� ����
�,�Q�W�H�U�I�D�F�L�Q�J�������8�6�%�����/�$�1�����7�)�7���V�L�]�H���������L�Q�F�K�����: �D�Y�H�I�R�U�P���F�D�S�W�X�U�H���U�D�W�H�����X�S���W�R��
���������������Z�D�Y�H�I�R�U�P�V���S�H�U���V�H�F�R�Q�G���: �D�Y�H�I�R�U�P���U�H�F�R�U�G�����P�L�Q�L�P�X�P���Y�H�U�W�L�F�D�O���V�F�D�O�H��
���P�9���G�L�Y��������������
�%�U�H�D�G���E�R�D�U�G
Latest Simulator software (proteus 8 professional, multisim, pspice etc.) 

1

2

3

4

5

I

II

III

IV

V

Number System and codes

Logic Gates

Boolean Algebra and Logic Simplification

Combinational Logic Circuits

Sequential Logic Circuits

CO1

CO2

CO3

CO4

CO5

10L+2T

8L+2T

10L+4T

10L+4T

10L+4T

10

10

30

30

20
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CO1

CO2

CO3

CO4

CO5

2

3

2

2

2

3

3

3

1

2

2

2

2

2

2

2

2

3

3

1

1

1

1

1

2

1

2

3

3

3

-

3

-

-

3

 High:03, Medium:02, Low:01

Modern Digital Electronics

Digital Electronics

Principle of Digital 
Electronics

Digital Design

Digital Electronics, Principles 
and Integrated circuits

Digital Circuits and Design

McGraw Hill Education Pvt. Ltd, 4th 
edition, 2012 ISBN 10:0070669112      
ISBN 13: 9780070669116

McGraw Hill Education Pvt, 2016, 
New Delhi ISBN: 97800746331751

McGraw Hill Education Pvt, 2014, 
New Delhi ISBN: 9780070141704

Personal Education India, Delhi, 
2007, ISBN: 9780131989245

Wiley India, Delhi, 2007 
ISBN: 9780470032145

Vikas Publishing House, New Delhi, 
2013 ISBN: 9789325960411

R P Jain

V K Puri

Malvino A.P., 
Leach, D.P Saha G

Mano Morris, 
Ciletti, Michael D

Anil K Maini

1

2

3

4

5

6

https://onlinecourses.nptel.ac.in/noc22_ee55/preview

https://www.coursera.org/learn/digital-systems

https://onlinecourses.nptel.ac.in/noc21_ee75/preview

https://www.udemy.com/topic/digital-electronic/

NPTEL study materials

Digital electronics courses

Digital circuits 

Online courses in digital electronics

1

2

3

4

*****
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In the rapidly growing telecommunication era, diploma engineers work with electronic 

communication systems. Understanding the basic principles of electronic communication will 

help students handle these systems effectively in both industry and the consumer market. This 

course is designed to empower students with the knowledge and skills required to maintain 

communication systems efficiently.

The aim of this course is to attend the following industry/employer expected outcome through 

various teaching learning experiences. Maintain basic electronic communication system.

Students will be able to achieve & demonstrate the following COs on completion of course 

based learning.

CO1: Select relevant frequency range/band for different communication mode.

CO2: Maintain Analog modulation-based communication system.

CO3:  Understand the fundamental principles of radio frequency (RF) transmission and 

reception.

CO4: Maintain Digital Modulation based communication system.

CO5: Identify relevant type of antenna for given frequency range/application.

25093004 3 (TH:3,T:0,P:3)
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 Electromagnetic (EM) 
wave spectrum, frequency 
bands and their applications

Signals and its 
representation: analog and 
digital signal (In time and 
frequency domain)

Block diagram of Analog 
communication system and 
operation of each block

 Transmission modes: 
Simplex, half duplex and full 
duplex, quadraplex, 
Synchronous, Asynchronous 
and iso-synchronous

Noise, Sources of Noise, 
Signal to Noise Ratio (S/N) 

 Introduction of Fourier 
Transform

 Modulation, Need for 
modulation, Types of 
modulation techniques

 Amplitude Modulation: 
Modulating signal, Carrier 
signal, modulation Index, 
mathematical representation of 
AM Signal (no derivation, 
only numerical) 

 Demodulation of AM 
signal: Diode detector. Block 
diagram and working of each 
block of super heterodyne 
receiver. 

 Identify the 
relevant frequency band 
of electromagnetic 
spectrum for the specified 
signal.

 Differentiate 
analog and digital signal.

 Compare 
features of the given 
types of transmission 
modes.

 Distinguish 
between external and 
internal noise sources.

Use knowledge 
of analog modulation 
techniques to design and 
analyze analog 
communication systems.

 Calculate 
modulation index and 
modulated signal power 
of the given AM signal.

 Describe 
working of the given type 
of AM detection method 

 Generate FM 
signal using given type of 
method.

CO11 8

12

Chalk-Board,
Model 
Demonstration,
Video 
Demonstrations,
Presentations.

CO22 Chalk-Board,
Model 
Demonstration,
Video 
Demonstrations,
Presentations.
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 Expression for frequency 
modulated wave and its 
frequency spectrum (without 
Proof and analysis of Bessel 
function), Modulation index, 
maximum frequency deviation 
and deviation ratio, FM 
Modulator- direct, indirect 
method,

FM demodulation:- Need for 
pre-emphasis and de-emphasis

 Expression for Phase 
modulated wave.

Classification of 
transmitters

 Block diagram and 
working principles of AM 
transmitters 

 Block diagram & working 
principle of  AM receiver 
(Using Super-heterodyne 
method), 

 Block diagram of FM 
transmitter and FM receiver

Statement of sampling 
theorem and elementary idea 
of sampling.

Frequency for pulse 
modulation. Types of pulse 
modulation-PAM, PPM, PWM 
(Generation &Detection) and 

 Explain working 
of the given FM detector 
circuit.

 Classify 
different types of 
transmitters based on 
their operation and 
application.

 Explain the 
block diagram and 
working principle of AM 
transmitters.

 Describe the 
block diagram and 
working principle of AM 
receivers, specifically the 
superheterodyne receiver.

 Explain the 
block diagrams and 
working principles of FM 
transmitters and FM 
receivers.

 State the 
sampling theorem and 
explain the basic concept 
of sampling in signal 
processing.

 Identify the 
frequency range for pulse 
modulation and compare 
types of pulse modulation 

CO33 8Chalk-Board,
Model 
Demonstration,
Video 
Demonstrations,
Presentations.

CO44 10Chalk-Board,
Model 
Demonstration,
Video 
Demonstrations,
Presentations.
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CO55 10Chalk-Board,
Model 
Demonstration,
Video 
Demonstrations,
Presentations.

their comparison.

 Pulse code Modulation 
(PCM): Basic scheme of PCM 
system, Quantization, 
quantization error, 
companding. Advantages of 
PCM systems. 

 Introduction to ASK, FSK, 
PSK: (block diagram 
approach)

 Antenna fundamentals : 
Resonant antenna and Non-
resonant antennas, ideal 
antenna, principle of 
transmitting and receiving 
antenna Concept of 
Electromagnetic interference 
(EMI) and Electromagnetic 
Compatibility ( EMC ) (basic 
idea only).

Antenna parameters : 
(definitions) Radiation pattern , 
polarization, bandwidth, beam 
width, antenna resistance, 
directivity and power gain, 
antenna gain

 Dipole antenna – (basic 
idea/concept and radiation 
pattern) Half dipole antenna, 
Folded dipole antenna, Dipole 
antenna, Omni directional 
antenna, Yagi, uda antenna, 
Printed antenna, Smart 
antenna, flexible antenna,

techniques such as PAM, 
PPM and PWM, 
including their generation 
and detection methods.

 Describe the 
basic scheme of a PCM 
system, including 
quantization, quantization 
error and companding 
and explain the 
advantages of PCM.

 Illustrate the 
basic block diagrams and 
working principles of 
digital modulation 
techniques like ASK, 
FSK and PSK.

 Describe with 
sketches the working 
principle of the different 
types of antenna.

 Sketch the 
radiation pattern of 
resonant and non-
resonant antenna.

 Compare given 
type of antenna on the 
basis of parameters.

 Select type of 
antenna for transmission 
and reception of given 
frequency band.
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 To Demonstrate the simplex, half 
duplex and full duplex 
communication link using 
switches, wires and LEDs.

To Generate AM wave and 
observe the waveform and 
measure its modulation index for 
different values of modulating 
signal amplitude.

Build and test the  AM 
demodulator circuit and trace the 
wave form.

Build and test FM signal using 
voltage controlled oscillator / IC 
566 to measure frequency 
deviation and modulation index.

To Demodulate the given FM 
signal using IC 564/565 and test 
the output from the given input 
waveforms.

To observe the output waveform of 
AM Transmitter & Receiver

 Test the output of 
simplex and duplex mode of 
communication.

 Determine the number of 
channels for simplex, half duplex 
and full duplex Communication.

 Calculate modulation 
index 'm' from the observed AM 
waveform.

 Interpret the effect of 'm' 
on AM signal.

 Observe the AM 
demodulated signal on DSO/CRO.

 Observe the output 
waveform of AM demodulator and 
measure its frequency.

 Calculate modulation 
index 'm' from the observed FM 
wave.

 Interpret the frequency 
deviation and modulation index of 
the FM signal.

 Build a FM detector 
circuit using IC 564/565.

 Observe the FM 
demodulated signal and draw the 
input and output waveforms.

 Configure signal 
generators, oscilloscopes and AM 
transmitter/ receiver circuits.

 Use an oscilloscope to 
observe and compare the input 
analog signal,  the  AM  signal,  
and the demodulated  output 
signal.

1

2

3

4

5

6

2

3

3

5

5

4

CO1

CO2

CO2

CO2

CO2

CO3
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7

8

9

10

11

12

To observe the output waveform of 
FM Transmitter & Receiver

To observe PAM, PPM and PWM  
signal   and   compare it with the  
analog  input  signal

To feed an analog signal to a PCM 
modulator and compare the 
demodulated signal with the 
analog input.

Test the performance of given 
dipole antenna, measure the field 
strength and plot the radiation 
pattern for different length of 
antenna.

Test the performance of given 
Yagi-Uda antenna.

To observe ASK, FSK. PSK 
modulated and demodulated 
waveforms with input signal.

 Configure signal 
generators,  oscilloscopes,  and FM 
transmitter/receiver circuits.

 Use an oscilloscope to 
observe and compare the input 
analog  signal,  the  FM  signal  
and  the demodulated output 
signal.

 Generate analog input 
signals of various waveforms (e.g., 
sine, square, triangular)

 Measure the amplitude, 
pulse width and pulse position of 
the modulated signals.

 Feed the analog signal to 
the PCM encoder to obtain the 
digital PCM signal.

 Use RF source and field 
meter to measure the field strength 
of given antenna.

 Plot the radiation 
pattern of given antenna.

 Use RF source and   
field  meter  to  measure  the     
field strength of given Yagi-Uda 
antenna.

 Plot the radiation pattern 
of Yagi- Uda antenna and interpret 
the beamwidth.

 Modulate the digital 
signal using ASK, FSK and PSK 
techniques.

 Measure the amplitude, 
frequency and phase shift of the 
modulated and demodulated 
signals.

4

3

3

4

4

4

4

CO3

CO4

CO4

CO5

CO5

CO3
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 Only one micro-project is planned to be undertaken by a group of two or three 

students that needs to be assigned to them. 

The micro-project can be based on industry applications, workshops, laboratory work, or field 

studies. Each micro-project should address two or more Course Outcomes (COs). Students are 

required to give a seminar presentation on their project before submission. The micro-project 

must be submitted by the end of the semester in order to develop industry-oriented Course 

Outcomes (COs).

A suggestive list of micro-projects is given here. Similar micro projects could be added by the 

concerned faculty.

1.  Build a circuit of AM receiver.

2.  Build a circuit of FM receiver.

3.  Use 433MHz RF Transmitter and Receiver for wireless communication. 

The teacher may assign 2 or 3 assignments from each unit. All assignments must be completed 

individually and submitted with clear diagrams, proper explanations and supporting calculations 

where applicable. 

1.  Draw the waveforms of the modulating signal, carrier signal and modulated signal on 

graph paper, assuming variations in amplitude and phase angle.

2. Presentation (5 to 8 slides) on various types of transmitter and receiver.

3. Prepare chart of different modulation techniques.

4. Use online simulators to visualize real-time modulation/demodulation.

• Falstad Circuit Simulator

• Virtual Lab – Amrita
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1

2

3

4

5

I

II

III

IV

V

Basics of Electronic Communication

Analog Modulation

Transmitters & Receivers

Basics of Digital Modulation

Antenna

CO1

CO2

CO3

CO4

CO5

8

12

8

10

10

10

30

25

20

15

1

2 1, 10, 11

Digital multimeter : 3 1/2 digit display ,9999 counts digital multimeter 
measures :Vac, Vdc (1000 V max ) ,Adc, Aac (10 A max), Resistance (0 to 
100 Mohm).

Experimental set up Antenna: for dipole and Yagi- Uda antenna, mobile 
antenna, omnidirectional antenna, horn antenna, other common types of 
antenna.

Function generator : Frequency range 0.1 Hz to 30 Mhz.

Experimental board for AM Modulation and Demodulation.

Experimental board for FM Modulation (using voltage controlled Oscillator 
/ IC 566) and Demodulation (using IC 564/565).

Experimental board for PAM-PPM-PWM Modulation- Demodulation 

Experimental board for PCM Modulation- Demodulation 

Experimental board for AM Transmitter & Receiver 

Experimental board for FM Transmitter & Receiver 

Experimental board for ASK, FSK, PSK Modulator & Demodulator

RF signal generator with wide frequency range 100 Khz to 150 Mhz fine 
frequency adjustment by calibrated dial built in audio frequency generator.

DSO with Bandwidth: 50-100 MHz TFT colour LCD Dual channel real 
time sampling 1GSa/s equivalent sampling 25 GSa/s Memory 1Mbpts 10 
waveforms and 10 Set ups can be stored.

Regulated power supply: DC supply voltages Dual DC 0-30V; 0-2A 
Automatic overload (current protection) constant voltage and constant 
current operation.

1

2,3,4,5,8,10

3,4,5,7

2,3

4,5

7

8

9

12

3,4,5,7,
8,10,11

All

All

3

4

5

6

7

8

9

10

11

12

13
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CO1

CO2

CO3

CO4

CO5

3

2

2

3

2

3

2

2

2

3

2

2

1

2

2

2

3

1

1

2

1

2

1

2

2

1

2

2

3

3

-

-

-

-

-

 High:03, Medium:02, Low:01

Electronic 
Communication

Electronics 
Communication System

Electronics and 
Communications 
Engineering

Electronic 
Communication System

Antenna Theory: 
Analysis and Design

Electronic 
Communication Systems

Antenna and Wave 
Propagation

Pearson Education India, New Delhi 
ISBN: 978-817758-558-2

TATA Mc- Graw Hill, New Delhi, 
ISBN: 9780071077828

Apple Academic Press 
ISBN: ISBN-13 978-1774633892

Pearson Education India, New Delhi, 
ISBN: 9780130221254

Wiley-Student edition India, New 
Delhi, ISBN: 9788126524228

Mc-Graw Hill , New Delhi ,ISBN: 
9780071077828

EEE, PHI,ISBN : 9788120342910

Dennis Roddy John 
Coolen

George Kennedy 
Bernard Devis

Ravi Kumar Jatoth, 
T. Kishore Kumar,  
V. V. Mani

Tomasi W.

Constantine A. 
Balanis

Frenzel George: 
Dravid Bernard: 
Prasanna SRM

R. L. Yadava

1

2

3

4

5

6

7
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FM radio receiver

Amplitude Modulation

AM transmitter 1 - record audio 
transmit signal via file

AM transmitter 2 - transmit recorded 
signal via USRP

FM transmitter

FM receiver

Fault finding in FM radio receiver.

Fault finding in AM radio receiver.

Simulation software to measure MUF 
for the given critical frequency and 
incident angle.

Antenna parameters .

Frequency Modulation and 
Demodulation

Amplitude Modulation (Simulation 
experiment)

RF Transmitter and receiver.

https://www.electronicsforu.com/electronics-
projects/fm-radio-receiver-using-ic-ta-7640ap

https://www.etti.unibw.de/labalive/index/amplit
ude-modulation/

https://www.etti.unibw.de/labalive/experiment/a
mtransmitterrecordaudiodemo/

https://www.etti.unibw.de/labalive/experiment/a
mtransmitrecordedsignal/

https://www.etti.unibw.de/labalive/experiment/f
mtransmitterrecordaudiodemo/

https://www.etti.unibw.de/labalive/experiment/f
mdemod/

https://www.tutorsglobe.com/homework-
help/electrical-engineering/fault-in-fm-radio-
receiver-71490.aspx

https://www.radioandtvhelp.co.uk/help-guides/ 
radio/troubleshooting-interference-to-am-
radio#:~:text=Problems%20on%20AM%20radi
o%20can,and%20could%20indicate%20recepti
on%20problems.

https://ijarsct.co.in/Paper10949.pdf

https://www.ahsystems.com/articles/Understand
ing-antenna-gain-beamwidth-directivity.php

https://kcgcollege.ac.in/Virtual-Lab/Electronics-
and-Communication-Engineering/Exp-2/

https://vlab.amrita.edu/?sub=3&brch=163&sim
=260&cnt=2644

https://theorycircuit.com/wireless/how-to-use-
433mhz-rf-transmitter-and-receiver/

1

2

3

4

5

6

7

8

9

10

11

12

13

***** 



45

C is one of the most widely used programming languages and is taught as a core course. It is a 

general-purpose, structured language known for its power, efficiency and compactness, 

combining features of both high-level and low-level languages. Its flexibility makes it suitable 

for various development environments. C remains highly relevant in today’s advanced software 

industry and is widely used for system-level programming. This course covers C fundamentals, 

helping students develop strong programming concepts and serving as a backbone for learning 

other programming languages.

Acquire skills in C to produce efficient, reliable and optimized code, excel in system-level 

programming, manage complex debugging tasks and adapt their expertise to diverse technology 

stacks or embedded systems.

Students will be able to achieve & demonstrate the following COs on completion of course 

based learning.

CO1: Develop C program using input-output functions and arithmetic expressions.

CO2: Develop C program involving branching and looping statements.

CO3: Implement Arrays using C programs.

CO4: Develop C program using user-defined functions.

CO5: Implement C programs using Structure & pointer.

25093005 3 (TH:3,T:0,P:3)
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 Basics of Algorithms – What is 
an algorithm? How to write basic 
steps (pseudo-code or flowcharts) 
to solve a problem.

Parts of a C program like 
header files, main() function and 
how a program runs.

Keywords, variables, 
constants, data types and how to 
declare variables and convert data 
types.

 Input/Output in C – Using 
printf() and scanf() to take input 
and show output.

Operators in C – Use of 
arithmetic (+, -), bitwise and 
assignment operators. 
Understanding operator priority.

Conditional Statements – 
Using if, if-else, nested if, switch-
case to make decisions in a 
program.

Loops in C – Repeating tasks 
using while, do...while and for 
loops.

Branching Statements – Using 
goto, break and continue to change 
the flow of the program.

 Arrays:- Declaring and using 
1D and 2D arrays. Performing 

 Write 
algorithm for given 
problem statement.

 Identify the 
given building blocks 
of a C Program.

 Use basic 
constructs like 
constants, variables, 
data types for 
developing C 
program.

Write C 
programs using 
printf() and scanf() 
functions.

Write C 
programs using 
arithmetic operators, 
bitwise operators.

 Write a ‘C’ 
program using 
decision making 
statements.

 Use loop 
statements in C 
program to solve 
iterative problems.

 Use 
appropriate statement 
to alter the program 
flow in the loop.

 Write a C 
Program to perform 
operations on one 
dimensional array.

CO11 8

14

Chalk-Board 
Demonstration 
Hands-on

CO1,
CO2

2 Chalk-Board 
Demonstration 
Presentations 
Hands-on

8 CO33 Chalk-Board 
Demonstration 
Hands-on Video 
Demonstrations
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operations like sum, average, etc.

 Strings – Working with 
character arrays, reading and 
printing strings, basic string 
handling (like finding length, 
reversing without using library 
functions)..

 Importance of breaking 
programs into small parts 
(functions) for better organization.

4.2 Library functions: Math 
functions, String handling 
functions, other miscellaneous 
functions such as getchar().

 Writing User defined functions 
- function definition, functions 
declaration, function call, scope of 
variables - local variables, global 
variables.

 Function parameters: Parameter 
passing- call by value & call by 
reference, function return values, 
function return types, declaring 
function return types, The 'return' 
statement.

 Recursive functions.

 Introduction and Features of 
Structures, Declaration and 
Initialization of Structures, array of 
structures.

 Typedef, Enumerated Data 
Type

 Introduction to Pointers : 
Definition, use of pointers,‘*’and 
‘&’ operators, declaring, 
initializing, accessing pointers.

Declare, 
initialize and access 
elements of two 
dimensional array.

 Explain need 
of Functions in C 
program. 

 Write C 
Program involving C 
library functions.

 Write user 
defined functions for 
given problem in C 
program.

 Write C 
Program for calling 
function by ‘value’ 
and calling function 
by ‘reference’.

 Implement 
recursive functions in 
C Program.

 Declare, 
initialize and access 
data using Structure.

 Explain 
typedef and enum.

Declare and 
Define Pointer 
Variable.

 Write C 
program to print the 
address and values of 
pointer variables.

CO44 10Chalk-Board 
Demonstration 
Presentations 
Hands-on

Demonstrations,
Presentations.

CO55 8Demonstration 
Chalk-Board 
Presentations 
Hands-on
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Install and study the C 
programming environment

Implement C programs using 
Constants and Variables

Implement C programs using 
arithmetic operators to solve given 
arithmetic operations

Implement C programs using 
implicit and Explicit data type 
conversion

Implement minimum two C 
programs using Relational and 
conditional operator.

Implement minimum two C 
programs using Logical Operators

Implement minimum two C 
programs using Bitwise Operators

Implement minimum two C 
programs using simple If statement 
and if..else statement.

Develop C program using Switch 
statements

 Write logical steps for 
given program flow.

 Write the standard English 
like statements for programming 
flow of given problem statement.

 Write Simple C program 
using c on standard variables.

 Use the arithmetic 
operators for developing C 
Program.

 Use Arithmetic operators 
in C Program

Write code for type 
casting in C

 Use Relational and logical 
operators in C to solve given 
problem

 Write C program using 
Relational and logical operators for 
solving given problem

 Use logical operators in 
given expressions

Write expressions using 
bitwise operators in given problem 
statement

Write the syntax for 
various if statements

 Write C program for any 
problem using If statements

 Write syntax of Switch 
statement to solving given problem

1

2

3

4

5

6

7

8

9

1

2

1

2

2

2

2

2
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CO1

CO1

CO1

CO1

CO1

CO2

CO1
CO2

CO1
CO2

CO2

CO2
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10

11

12

13

14

15

16

17

18

19

2

2

2

2

2

2

2

2

2

2

CO2

CO2

CO1
CO2

CO2

CO2
CO3

CO3

CO3

CO3

CO3

CO4

Write a C program to print English 
Calendar months as per given 
number (eg: If input is 4 then print 
“April”) using Switch statement

Implement minimum two C 
programs using 'while' loop and 
'do...while' loop statements.

Implement C programs using for 
loop statement(e.g.- Write a C 
Program to print numbers from 1 to 
100)

Print various patterns using loops 
.e.g.-Write C Program to print 
Patterns.

Implement C programs using One 
Dimensional Array. (e.g.-Write C 
program to input 5 numbers using 
array and display sum of it)

Implement C programs using Two 
Dimensional Array.(e.g.-Write C 
program to calculate addition of 
two 3X3 matrices.)

Write C program to perform 
following operations without using 
standard string functions.                                                                      
i.  Calculate Length of given string.

ii. Print reverse of given string.

Implement ‘Structure’ in C (e.g.-
Add and Subtract complex 
numbers using structure).

Implement ‘Array of Structure’ in 
C(e.g.-Accept and Display 10 
Employee information using 
structure).

Develop C program using in-built 
mathematical and  string  
functions.

 Write C program using 
Switch statement.

 Implement iterative 
solution to problem using while and 
do - - while loop

 Write the syntax for 
statement.

 Write C code for solving 
given problem using for loop.

 Write syntax for while 
and do ... while loop 

 Write syntax for 'for' loop

 Declare and initialize  the 
Array.

 Write C program for 
implementation of one dimensional 
array.

 Declare and initialize two 
dimensional Array.

 Write C program for 
implementation of two dimensional 
array.

 Declare character array 
as Strings in C.

 Write C programs for 
print string operations without 
using string handling functions.

 Declare, define and 
access structure variables.

 Write C programs using 
Array of Structure.

 Use built-in library 
functions in C programs.
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Write C program to demonstrate 
User defined Functions.

Implement recursive functions in C 
program.

Write C Program to print addresses 
and values of variable using 
Pointer. (e.g.-Write C program to 
access and display address of 
variables.)

Implement C Programs to perform 
arithmetic operations using Pointer.

 Write C programs using 
user defined functions.

 Write Recursive 
functions in C.

 Declare and initialize 
pointer variables. 

 Write C program to 
access variables using pointers.

 Perform arithmetic 
operations using pointers.

20

21

22

23

2

2

2

2

4

CO4

CO4

CO5

CO5

 Only one micro-project is planned to be undertaken by a group of two or three 
students that needs to be assigned to them. In special situations where groups have to be formed 
for micro projects, the number of students in the group should not exceed three.

The micro-project can be based on industry applications, workshops, laboratory work, or field 
studies. Each micro-project should address two or more Course Outcomes (COs). Students are 
required to give a seminar presentation on their project before submission. The micro-project 
must be submitted by the end of the semester in order to develop industry-oriented Course 
Outcomes (COs).

The micro-project has to be Industry Application Based, Internet-based, Workshop-based, 
Laboratory-based or Field-based as suggested by Teacher, some are given below:-

1.  Mini Calculator Using C

2.  Student Record Management System

3.  Project based on Matrix

4.  Simple Banking Application

5.  Library Management System

6.  Temperature Conversion Tool

7.  Quiz Application

8.  Attendance Tracking System

9 .  Pointer-Based Sorting Algorithm

1. Complete any one course related to Programming in C on Infosys Spring board.

2. Develop C language code for relevant topic suggested by the teacher.
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1.  Solve an assignment on any relevant topic given by the teacher.

1

2

All

All

Desktop Computer latest configuration

‘C’ Compiler (Any)

1

2

3

4

5

I

II

III

IV

V

Basics of ‘C’ Programming

Control structures

Arrays 

Functions

Structure and Pointers

CO1

CO1,CO2

CO3

CO4

CO5

8

14

8

10

8

17

24

22

20

17

CO1

CO2

CO3

CO4

CO5

3

3

3

2

2

2

3

3

3

3 

1

2

2

3

3

2

3

3

3

3 

1

2

3

3

3

-

-

-

1

1

-

-

2

2

1

 High:03, Medium:02, Low:01
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Programming in ANSI‘C’

Let us ‘C’

Head First C

Mcgraw Hill Publications 
ISBN0070534772

BPB Publication 
ISBN9788183331630

O'Reilly Media, Inc. 
ISBN:9781449345013

E. Balaguru swamy

Yashwant Kanetkar

David Griffiths, Dawn 
Griffiths

1

2

3

C Programming

Control structures, flow control 
statements in C

Functions

Pointers

C Programming

C Programming tutorial

C Programming

Online Compiler

https://nptel.ac.in/courses/106104128

https://jsommers.github.io/cbook/control.html

https://www.learn-c.org/en/Functions

https://www.simplilearn.com/tutorials/c-
tutorial/pointers-in-c

https://www.w3schools.com/c/

https://www.javatpoint.com/c-programming-
language- tutorial

https://www.programiz.com/c-programming

https://www.programiz.com/c-
programming/online- compiler/

1

2

3

4

5

6

7

8

***** 
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To provide hands-on experience and practical knowledge to students. It helps bridge the gap 

between theoretical concepts and real-world applications, enhancing problem- solving skill and 

technical proficiency. Additionally, it fosters innovation and creativity, preparing students for 

industry challenges and career opportunities. 

Technical proficiency, problem solving, project management, innovation, teamwork and 

effective communication, aligning theoretical knowledge with practical application in industry.

Students will be able to achieve & demonstrate the following COs on completion of course 

based learning.

CO1:  Use of all equipment. (Measuring, Signal generators, Power supply etc.)

CO2:  Select and test component on the basis of need.

CO3: Selection of Project based on implementation of knowledge acquired by students in their 

present semester. 

CO4:   Select, collect and use required information/Knowledge to solve the problem and 

designing of circuits, simulate it, implement the circuit on bread board.

CO5: Troubleshoot and test the circuit and logically choose relevant possible solution.

25393001 1 (TH:0,T:0,P:2)
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1.1 Practice for the use of multi-meter 

1.2 Practice for the use of signal generator 

1.3 Practice for the use of power supply 

1.4 Practice for the use of oscilloscope 

2.1 Identification of components 

       Practice for color coding of resistance, 
capacitor and inductor.

2.2 Practice for identification of various 
components such as diode, capacitors, 
transistors, SCR, TRIAC and different ICs 

2.3 Understand the use of data book for 
transistors, Diodes, SCR and TRIAC.

2.4 Understand the use of data book for TTL 
and CMOS ICs. 

2.5 Testing of different components using 
multi-meter. 

3.1 Select the project problem.

3.2 Design the circuit for the given task.

3.3 Simulate the circuit using simulator tool.

3.4 Survey market for price and specification 
of component availability.

 Implement circuit on bread board. 
After implementation of circuit on bread 
board , test circuit for  continuity and input / 
output result of given circuit 

 Use of all 
equipment related to 
measurement, generation of 
AC/DC signal.

 Identify Different 
kind of component used.                                           

 Test all 
component.

 Understand 
specification/ datasheet of 
component.

 To select a good 
project.

Design a circuit 
for given task/ project.     

 Simulate circuit in 
a simulator, verify the output 
in simulator.

 Compare rate and 
specification of component 
based on market survey and 
select components.

To build project 
on bread board.

 Troubleshoot the 
problem if any.

CO11 3

5 CO22

12 CO3,
CO4

3

12 CO4,
CO5

4
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Students can also select any other project with the advice of teacher 

1. Audio Amplifier using Transistors/Op-Amps

2. Smart Power Saver for Home Appliances

3. Low-Pass and High-Pass Filter using RC Components

4. Automatic Street Light Controller using LDR

5. Water Level Indicator with Buzzer

6. Clap Switch Circuit (Transistor/555 Timer based)

7. LED Running Light / Chaser using IC 4017

8. Signal Amplifier for Microphone

9. Touch-Based Switch Circuit

10. Voltage Doubler Circuit

11. Mini Function Generator (Op-Amp/555 Timer)

12. Traffic Light Controller using Logic Gates

13. Electronic Dice

14. FM Transmitter and Receiver

15. Digital Counter with 7-Segment Display

16. C-language Program to Blink LEDs on Microcontroller

17. Password Protected Lock (Basic, Digital IC version)

18. Logic Probe/Tester using LED Indicators

19. Temperature Controlled Fan using Thermistor & Transistor

20. Simple Toy Circuits (Blinkers, Walkers, Sound Toys)

21. Traffic Light Controller using Logic Gates / 4017 Counter

22. Electronic Dice using 7-Segment Display

23. Digital Stopwatch using Counters & 7-Segment Display

24. Automatic Railway Gate Control using Sensors & Flip-Flops

25. Digital Voting Machine (Basic – using Logic Gates & Switches)

26. Elevator Controller Simulation using Digital Logic

27. Binary to Decimal Converter using Decoder IC (7447)

28. Digital Lock using Keypad & Flip-Flops (without microcontroller)

29. Frequency Counter using 555 Timer + Digital Counter

30. Digital Clock using Counters & 7-Segment Displays

31. Temperature Display using ADC & 7-Segment (Digital Circuit)
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32. Object Counter using IR Sensor + Counter IC

33. Combination Lock Circuit using Flip-Flops

34. Ring Counter / Johnson Counter Display

35. Digital Tally Counter (Up/Down Counter with Reset)

36. Simple Calculator Circuit (Adder/Subtractor using Logic Gates)

37. Digital Fan Regulator with Step Control (Digital Logic)

38. Stop-and-Go Signal System for Pedestrians (Digital Gates + Timer)

39. Priority Encoder / Decoder-Based Control System

40. Digital Attendance System (Switch-Based Simulation)

Teacher may also decide the project.

Digital Multimeter (DMM) –( Having following Functions: DC/AC voltage, DC/AC 
current, resistance, diode voltage, diode continuity, Measurement of Capacitance, 
inductance

Resolution: 3-1/2 digits LCD Display with a maximum reading of 1999.

I/p Impedance: 10 M�


Voltage Measurement: DC/AC: .1mV-1000V

Current Measurement: DC/AC: .1µA to 10 A

Resistance: 200�
  - 20M�
 ;

Capacitance:- 10 pf to 200���I

�3�R�Z�H�U�����6�L�Q�J�O�H���V�W�D�Q�G�D�U�G�������Y�R�O�W���E�D�W�W�H�U�\����

�(�O�H�F�W�U�R�Q�L�F�V���: �R�U�N���%�H�Q�F�K�� ���7�D�E�O�H���Z�L�W�K���:�K�H�H�O�����Z�L�W�K���O�R�F�N�L�Q�J���P�H�F�K�D�Q�L�V�P���S�U�R�Y�L�G�H�G���D�W���O�H�J�V���R�I��
�Z�R�U�N�V�W�D�W�L�R�Q�����0�&�%���L�V���S�U�R�Y�L�G�H�G���Z�L�W�K���$�&���V�X�S�S�O�\���I�R�U���V�D�I�H�W�\���S�X�U�S�R�V�H�����7�H�P�S�H�U�D�W�X�U�H���0�R�Q�L�W�R�U����
�6�R�O�G�H�U�L�Q�J���6�W�D�W�L�R�Q�����'�6�2���������0�K�]�������3�U�R�J�U�D�P�P�D�E�O�H���'�&�� �3�R�Z�H�U���6�X�S�S�O�\�����/�&�5���0�H�W�H�U����
�)�X�Q�F�W�L�R�Q���J�H�Q�H�U�D�W�R�U�������0�+�]���������6�L�Q�H�����6�T�X�D�U�H�����W�U�L�D�Q�J�X�O�D�U���Z�D�Y�H���Z�L�W�K���������0�+�]���I�U�H�T�X�H�Q�F�\��������
�'�L�J�L�W�D�O���0�X�O�W�L�P�H�W�H�U�� ��-�����������3�R�Z�H�U���V�X�S�S�O�\�����2�Q���2
u���6�Z�L�W�F�K���D�Q�G���6�R�F�N�H�W���������D�P�S�����������1���2�6������
�2�Q���2
u���6�Z�L�W�F�K���D�Q�G���6�R�F�N�H�W���������$�P�S�����������1�R�V����

�0�X�O�W�L�S�O�H���R���S���'�&���3�R�Z�H�U���6�X�S�S�O�\

�/�R�J�L�F���3�X�O�V�H�U�� ���3�X�O�V�H���5�D�W�H�����������a�������+�]

�3�X�O�V�H���: �L�G�W�K�����������P�V

�7�H�V�W���3�R�L�Q�W���3�U�R�W�H�F�W�L�R�Q���������9���'�&�����������V�H�F�����0�D�[�������6�\�Q�F���,�Q�S�X�W���,�P�S�H�G�D�Q�F�H�������0�
��

�/�R�J�L�F���3�U�R�E�H�����/�R�J�L�F�����������6�L�J�Q�D�O���L�Q�S�X�W���O�H�Y�H�O���7�7�/�����!���������9���“���������9

�&�0�2�6�����!�����������9�F�F���“��������

1

2

3

4

5
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�/�R�J�L�F�����������6�L�J�Q�D�O���L�Q�S�X�W���O�H�Y�H�O���7�7�/�����������������9���“���������9

�&�0�2�6�����������������9�F�F���“��������

�0�D�[���V�X�S�S�O�\���Y�R�O�W�D�J�H���Z�L�W�K�V�W�D�Q�G�������������9

�3�R�Z�H�U���V�X�S�S�O�\���U�D�Q�J�H�����������������������9�����6�L�J�Q�D�O���L�Q�S�X�W���L�P�S�H�G�D�Q�F�H�����������0�


�0�D�[���L�Q�S�X�W���V�L�J�Q�D�O���I�U�H�T�X�H�Q�F�\�������������0�+�]�����0�L�Q�L�P�X�P���G�H�W�H�F�W�D�E�O�H���S�X�O�V�H���Z�L�G�W�K�������������Q�V��

�6�R�O�G�H�U�L�Q�J���,�U�R�Q�� �������: ���������:��

�'�H�V�N�W�R�S���3�&�� ���6�S�H�F�L�¿�F�D�W�L�R�Q�������'�H�V�N�W�R�S���7�\�S�H�������7�K�L�Q���7�R�Z�H�U

�3�U�R�F�H�V�V�R�U���0�R�G�H�O�����������W�K���*�H�Q���,�Q�W�H�O�Š���&�R�U�H�Œ���L�������������������������0�%���F�D�F�K�H�����������F�R�U�H�V�����X�S���W�R����������
�*�+�]���7�X�U�E�R��

�&�3�8���&�D�F�K�H�������������0�%

�2�S�H�U�D�W�L�Q�J���6�\�V�W�H�P�����: �L�Q�G�R�Z�V������

�9�L�G�H�R���&�D�U�G�������,�Q�W�H�O�Š���8�+�'���*�U�D�S�K�L�F�V�����������Z�L�W�K���V�K�D�U�H�G���J�U�D�S�K�L�F�V���P�H�P�R�U�\

�0�H�P�R�U�\���	���6�W�R�U�D�J�H��

�5�$�0���������*�%���'�'�5���������[���*�%�����D�W�������������0�7���V��

�6�W�R�U�D�J�H���7�\�S�H�������������*�%���0�������3�&�,�H���1�9�0�H���6�R�O�L�G���6�W�D�W�H���'�U�L�Y�H

�'�L�V�S�O�D�\���6�L�]�H�����������������L�Q�F�K�H�V����

�3�D�Q�H�O���7�\�S�H�������/�(�'���'�L�V�S�O�D�\

�0�X�O�W�L�P�H�G�L�D���.�H�\�E�R�D�U�G�����2�S�W�L�F�D�O���0�R�X�V�H��

Latest circuit �V�L�P�X�O�D�W�R�U��with PCB design software (�S�U�R�W�H�X�V�������S�U�R�I�H�V�V�L�R�Q�D�O�� multisim, 
pspice  etc.)��

�3�&�%���)�D�E�U�L�F�D�W�L�R�Q���0�D�F�K�L�Q�H�� ���: �R�U�N�L�Q�J���D�U�H�D ���;���[���<���[���=�����������������[�����������[�������P�P���0�L�Q�L�P�X�P��
�G�U�L�O�O���K�R�O�H���V�L�]�H���������������P�P�������0�L�Q�L�P�X�P���F�X�W�W�L�Q�J���W�U�D�F�H���V�S�D�F�H�������������P�P�������P�L�O�����;���<���U�H�V�R�O�X�W�L�R�Q������
�������������P�P���6�S�L�Q�G�O�H���V�S�H�H�G�����0�$�;�����5�3�0���������������������U�S�P���6�S�L�Q�G�O�H���P�R�W�R�U�������%�/�'�&���P�R�W�R�U���'�H�S�W�K��
�V�H�Q�V�L�Q�J���D�Q�G���D�G�M�X�V�W�P�H�Q�W�������$�X�W�R�P�D�W�L�F�����6�R�I�W�Z�D�U�H���F�R�Q�W�U�R�O�O�H�G���7�R�R�O���F�K�D�Q�J�H�������0�D�Q�X�D�O���7�R�R�O��
�K�R�O�G�H�U���������������L�Q�F�K���$�X�W�R���O�H�Y�H�O���V�X�U�I�D�F�H���L�Q�V�S�H�F�W�L�R�Q�������D�Y�D�L�O�D�E�O�H���:�R�U�N�L�Q�J���E�H�G�������&�D�V�W���$�O�X�P�L�Q�L�X�P��
�,�P�S�R�U�W�V���¿�O�H�V�������*�H�U�E�H�U���5�6������4�;���¿�O�H�V�����(�[�F�H�O�O�R�Q���'�U�L�O�O���'�;�)�� �D�Q�G���*���F�R�G�H���¿�O�H�V���;���<���=���G�U�L�Y�H�U������
�6�W�H�S�S�L�Q�J���P�R�W�R�U���3�R�Z�H�U���F�R�Q�V�X�P�S�W�L�R�Q���������������������9�$�&�����������: �� �6�R�X�Q�G���G�X�V�W���H�Q�F�O�R�V�X�U�H������
�,�Q�W�H�J�U�D�W�H�G���2�S�H�U�D�W�L�Q�J���6�\�V�W�H�P�������: �L�Q�G�R�Z�V�����������������������E�L�W��

�‡���������6�R�I�W�Z�D�U�H���&�'�������Q�R�������8�6�%���'�U�L�Y�H�U�V�����0�D�Q�X�D�O������

�‡���������%�U�X�V�K�������Q�R����

�‡���������$�O�O�H�Q���N�H�\�������Q�R�V����

�‡���������&�R�U�G�������3�R�Z�H�U���6�X�S�S�O�\�������Q�R����

�‡���������8�6�%���F�D�E�O�H���������Q�R����

�‡���������3�D�W�F�K���F�R�U�G�����´�������P�P����

6

7

8

9
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The Transistor and Diode Data 
Book for Design Engineers

Microprocessor Data Handbook

The Communications Facility 
Design Handbook

The Resource Handbook of 
Electronics

Texas Instrument, 
Incorporated

BPB

ISBN 9780849309083; 
CRC press

ISBN 9781315220673; 
CRC Press

Texas Instruments 
Incorporated

Jerry C. Whitaker

Jerry C. Whitaker

1

2

3

4

1

2

3

4

I

II

III

IV

Use of electronic instruments                                                              

Laboratory Experiences                                                                       

Selection of project problem and Market survey.                                                       

Circuit design and Testing of Circuit

CO1

CO2

CO3, CO4

CO4, CO5

10

10

40

40

3

5

12

12

CO1

CO2

CO3

CO4

CO5

3

3

2

3

3

1

1

3

3

3

1

1

3

3

3

1

1

3

2

3

1

1

3

3

3

1

1

3

3

2

1

1

3

3

3

 High:03, Medium:02, Low:01
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3

*****

Electronics equipment integration & 
Prototype building

Troubleshoot Your Electronics Projects

Study different projects

https://onlinecourses.nptel.ac.in/noc22_ee25/pre
view

Udemy

https://www.electronicsforu.com/category/electr
onics-projects/hardware-diy

https://nevonprojects.com/project-
ideas/electronics-ideas/

https://www.electronicshub.org/electronics-
projects-ideas/

1

2

4

5
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�&�M�F�D�U�S�P�O�J�D�T���&�O�H�J�O�F�F�S�J�O�H��
�	�4�Q�F�D�J�B�M�J�[�B�U�J�P�O���J�O���$�P�O�T�V�N�F�S���&�M�F�D�U�S�P�O�J�D�T�
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Having attained basic knowledge of electronic devices such as diodes, transistors and 

elementary circuits in the third semester, this course will enable students to understand the 

application of transistors in analog circuits, including power amplifiers, multistage amplifiers, 

oscillators, wave-shaping circuits and multivibrators. It also provides information on timers, 

operational amplifiers, voltage regulators, ICs and their applications for effective functioning in 

the electronic service industry.

Use of various components like diodes, transistors and elementary circuits in various 

equipment’s efficiently for different electronic engineering application.

Students will be able to achieve & demonstrate the following COs on completion of course 

based learning.

CO1:  Understand and use multistage and large-scale amplifiers for effective signal 

amplification.

CO2:  Apply the concept of feedback and its types in the design of various amplifier circuits.

CO3:  Understand the Barkhausen criterion and its relevance to positive feedback in oscillator 

design.

CO4:  Utilize various electronic devices such as oscillators, tuned voltage amplifiers and 

multivibrator circuits.

CO5: Implement operational amplifiers (OP-AMPs) in different electronic circuit applications.

25094001 4 (TH:3,T:0,P:3)
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�y Need for multistage amplifier. 

�y Gain of multistage amplifier.

�y Different types of multistage 
amplifier, Coupling, 
Comparison between different 
types of coupling, RC coupled 
amplifier, transformer coupled, 
direct coupled and their 
frequency response and 
bandwidth. 

�y  Difference between voltage 
and power amplifiers. 

�y  Importance of impedance 
matching in amplifiers.

�y  Single ended power amplifiers, 
importance of heat sinks. Push-
pull amplifier and 
complementary Symmetry 
push-pull amplifier.

�y  Series and parallel resonant 
circuits and bandwidth of 
resonant circuits.

                                    

�y Basic principles and types of 
feedback. 

�y Derivation of expression for 

 Explain the 
need for multistage 
amplifier.

Study and 
calculate the Gain of 
multistage amplifier.

 Comparison 
between various types 
of coupling. 

 Differentiate 
between voltage and 
power amplifiers

Learning 
Importance of 
impedance matching 
in amplifiers.

 Learning the 
importance of heat 
sinks.

Explain 
Push-pull amplifier 
and complementary 
Symmetry push-pull 
amplifier.

 Describe 
series and parallel 
resonant circuit.  

 Explain the 
basic principles and 
types of feedback.

Derivation of 
expression for gain of 

CO11 6

8

Chalk-Board
Model 
Demonstration
Video 
Demonstrations
Presentations

CO12 Chalk-Board
Model 
Demonstration
Video 
Demonstrations
Presentations

8 CO23 Chalk-Board,
Model 
Demonstration,
Video 
Demonstrations,
Presentations.
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gain of an amplifier employing 
feedback. 

�y Effect of feedback (negative) 
on gain, stability, distortion and 
bandwidth of an amplifier. 

�y Emitter follower amplifier and 
its application. 

�y  Barkhausen criterion for 
oscillations. 

�y  Tank Circuits. 

�y  Use of positive feedback. 

�y  Classification of oscillators. 

�y  Hartley, Colpitts, phase shift, 
Wien’s bridge oscillator (Their 
working principles only)

�y  Concept of multi-vibrator: 
astable, monostable, bistable 
and their applications. 

�y  Block diagram of IC555 and its 
working and applications. 

�y  IC555 as monostable and 
astable multi-vibrator. 

  

�y Characteristics of an ideal 
operational amplifier and its 
block diagram. 

an amplifier 
employing feedback.

Analyse the 
effect of feedback 
(negative) on gain, 
stability, distortion 
and bandwidth of an 
amplifier.

 Describe the 
Emitter follower 
amplifier and its 
application.

 Concept of 
Barkhausen criterion 
for oscillations.              

 Explain 
Tank Circuits.

 Describe the 
use of positive 
feedback.

 
Classification of 
various types of 
oscillators.

 Apply the
Concept of multi-
vibrator: astable, 
monostable and 
bistable in their 
applications.

 Explain 
IC555, its working, 
applications and its 
modes.

 Explain the 
characteristics of an 
ideal operational 
amplifier.

 Describe 

CO34 8Chalk-Board,
Model 
Demonstration,
Video 
Demonstrations,
Presentations.

CO4

CO5

5

6

8

10

Chalk-Board,
Model 
Demonstration,
Video 
Demonstrations,
Presentations.

Presentation, 
Chalk Board, 
Tutorial.
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�y  Definition of differential 
voltage gain, CMRR, PSRR, 
slew rate and input offset 
current.

�y  Operational amplifier as an 
inverter, scale changer, adder, 
subtractor, differentiator and 
integrator. 

�y  Analog to digital-R-2R method 
and Ladder Method and Digital 
to analog converter- Successive 
approximation, Dual Slop 
method.

�y  Instrument amplifier- Circuit 
explanation of instrument 
amplifier, Advantages, 
applications. 

differential voltage 
gain, CMRR, PSRR, 
slew rate and input 
offset current.

 Describe the 
applications of 
Operational amplifier.

Describe 
different method of 
Analog to digital and 
digital to analog 
conversion.

Explain the 
concept of Instrument 
amplifier.

Plot the frequency response of 
two stage RC coupled amplifier 
and calculate the bandwidth.

To measure the gain of push-pull 
amplifier at 1KHz.

To measure the voltage gain of 
emitter follower circuit and plot 
its frequency response.

 Study the concept of two 
stage RC coupled amplifier.

 Calculation of Bandwidth of 
two stage RC coupled amplifier.

 Study how does push pull 
amplifier works at low frequency.                   

 To measure the gain of push-
pull amplifier at 1KHz.

 To measure the voltage gain 
of emitter follower circuit.

 To plot the frequency 
response of the voltage gain of 
emitter follower circuit.

1

2

3

4

4

4

CO1

CO1

CO1
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Plot the frequency response 
curve of Hartley and Colpitts 
Oscillator.

Plot the frequency response 
curve of phase shift and Wein 
bridge Oscillator.

Use of IC 555 as monostable 
multivibrator and observe the 
output for different values of 
RC.

Use of IC 555 as Astable 
multivibrator and observe the 
output for different values of 
RC.

To use IC 741 (op-amplifier) as   
i.    Inverter, 

ii.   Subtractor 

iii.  Adder

To use IC 741 (op-amplifier) as   
i.   Integrator 
ii.  differentiator.

Use 741 IC to make a DAC 
circuit using R-2R and ladder 
network. 

 To plot the frequency 
response  curve  of  Hartley 
Oscillator.     

 To plot the frequency 
response curve of Colpitts    
Oscillator.

 To plot the frequency 
response curve of phase shift 
Oscillator.

 To plot the frequency 
response curve of Wein bridge 
Oscillator..

 To study the use of IC 555 as 
monostable multivibrator and observe 
the output for different values of RC.                                          

 To study the Use of IC 555 
as astable multivibrator and observe 
the output for different values of RC.

To use IC 741 (op-amplifier) 
as Inverter.

 To use IC 741 (op-amplifier) 
as Subtractor.

 To use IC 741 (op-amplifier) 
as Adder.

To use IC 741 (op-amplifier) 
as Integrator.

 To use IC 741 (op-amplifier) 
as differentiator.

 Use Op-amp for digital to 
analog converter.

 Observe the impact of Vref 
on step size.

4

5

6

7

8

9

10

4

4

4

4

6

4

6

4

CO3,
CO4

CO3,
CO4

CO4

CO4

CO5

CO5
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Only one micro-project is planned to be undertaken by a group of two or three 
students that needs to be assigned to them. 

The micro-project can be based on industry applications, workshops, laboratory work, or field 
studies. Each micro-project should address two or more Course Outcomes (COs). Students are 
required to give a seminar presentation on their project before submission. The micro-project 
must be submitted by the end of the semester in order to develop industry-oriented Course 
Outcomes (COs).

A suggestive list of micro-projects is given here. Similar micro-projects could be added by the 
concerned faculty.

1. Oscillator Design Circuit: - Develop and design various types of oscillators and 
implement oscillators for timer circuit in microcontroller in minor as well as major 
project design. 

2. OPAMP IC 741 Applications: - To build minor project such as Inverter, adder, subtractor 
and integrator which finds its applications in designing signal inverter and differential 
amplifier.

3. Audio Amplifier circuit:- To build minor project which finds application of audio 
amplifier.

4.  Delay Timer Circuit

5.  Automatic LED Flasher

6.  Blinking Traffic Signal Lights

7.  Simple Touch Switch

8.  Light-Activated Alarm (using LDR + 555 Timer)

9.  Automatic Street Light Controller

The teacher may assign assignments from each unit. All assignments must be completed 
individually and submitted with clear diagrams, proper explanations and supporting calculations 
where applicable. 

1. Simulate and analyze multistage and power amplifiers using circuit simulation software.

2. Observe the effect of feedback and draw frequency response graphs.

3. Design and present a mini project using IC 555 or Op-Amp based on real-life 
applications.



69

Voltmeter (milli Volt and Micro Volt)

Ammeter (milli Ampere and Micro Ampere)

OPAMP IC 741

Single Phase 230V, 50Hz, 6-0-6 Transformer

Single Phase 230V, 50Hz, 12-0-12 Transformer

Cathode Ray Oscilloscope (CRO) 20MHz, Dual channel

Diodes (1N4001 to 1N4007

Inductor (1.0 µH, 10 µH, 100 µH , 100 µH, 10mH etc)

Resistors (Complete set from 100 �
���W�R���������0�
��
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Latest Simulator software (proteus 8 professional, multisim, pspice etc.) 
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1 to 10

1 to 10

7-10

1 to 5

1 to 5

1 to 10

6

1 to 7, 9

1 to 10

1 to 10

3,4,5,6,7,8,9

3,4,5,6,7,8,9

1 to 10

1 to 10

1 to 10

6,7

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

1

2

3

4

5

6

I

II

III

IV

V

VI

Multistage Amplifiers

Large Signal Amplifiers   

Feedback in  Amplifiers   

Sinusoidal Oscillators

Multivibrator Circuits

Operational Amplifiers

CO1

CO1

CO2

CO3

CO4

CO5

6

8

8

8

8

10

10

15

15

15

20

25
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CO1

CO2

CO3

CO4

CO5

3

3

3

3

3

1

1

1

1

3

3

2

3

2

3

1

2

1

0

3

1

2

1

0

2

2

2

3

3

3

3

3

2

2

3
 High:03, Medium:02, Low:01

Basic Electronics and Linear 
circuit

Electronics Principles

Electronics Device and circuits

Electronics Devices and Circuits

Electronic Circuit Theory

Electronic Devices and Circuits 

Operational  Amplifiers   and 
Linear Integrated Circuits

Electronics Devices and Circuits.

Tata McGraw Hill, New Delhi.

Tata McGraw Hill, New Delhi

McGraw Hill.

Modern Publishers, Jalandhar

Prentice Hall. Upper Saddle 
River, New Jersey. 

S Chand & Co Ltd. New Delhi

Pearson Education.

Narosa Publishing House Pvt. 
Ltd., New Delhi

N.N. Bhargava and 
Kulshreshta 

Malvino

Millman & Halkias

Bhupinderjit Kaur

Robert Boylestad, 
Louis Nashelsky

BL Theraja

Ramakant A. 
Gaykwad

Rama Reddy

1

2

3

4

5

6

7

8

3

*****

NPTEL study materials

Flip classroom learning material

Practical’s simulation of analog 
electronics can be performed.

https://nptel.ac.in/courses/108101091

https://www.udemy.com/courses/search/?q= analog 
+electronics&src=sac&kw=analog

https://be-iitkgp.vlabs.ac.in/

1

2
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The study of microprocessors in terms of architecture, software and interfacing techniques leads 

to the understanding of working of CPU in a micro-computer. The development in 

microprocessors of 32 and 64 bit architecture brings them face-to-face with mainframe finding 

employment in R&D, assembly, repair and maintenance of hardware of microprocessors and 

computers. This course will cover the basics of 8085, 8086 and Pentium processor and its 

architecture. The students will also be introduced to the increasingly important area of parallel 

processing. Microprocessors find application in process control industry. They also form a part 

of the electronic switching system between source and destination in long distance 

telecommunications. Thus the microprocessor is an area of specialization. Students of 

electronics and related engineering branches often use microprocessors to introduce 

programmable control in their projects, in industrial training.

 Learn programming skills for 8085 and 8086 microprocessors and develop idea about Pentium 

processor.

Students will be able to achieve & demonstrate the following COs on completion of course 

based learning.

CO1:   Analyze functional block diagram of 8085, Pentium processor.

CO2:  Write assembly language program using 8085 microprocessor for the given problem.

CO3:  Use of interrupts of 8085 microprocessor in programs.

CO4:  Interfacing of peripheral devices with 8085 microprocessor.

CO5:  Analyze functional block diagram of 8086 microprocessor.

25094002 3 (TH:3,T:0,P:3)
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Functional block diagram 
of 8085 microprocessor and 
function of each block. 

 Bus organization of 8085 
microprocessor.

Salient features of 8085 
microprocessor and pin 
descriptions, Demultiplexing 
of address and data bus.

Instruction format: one, 
two and three byte 
instructions, instruction 
classification.

 Addressing modes of 8085 
microprocessor.

 Instruction cycle and 
timing diagrams with example.

  Simple programming 
exercises (programs from 
practical list can be taught and 
explained to students.)

 Interrupt classification: 
maskable and non-maskable, 
hardware  and   software,  
level and edge triggered, 
vectored and non-vectored 
interrupt.

 Describe the 
architecture and 
organization of the 8085 
microprocessor and 
explain the working of 
8085 microprocessor.

 Describe the 
function of each pin of 
8085 microprocessor.

 State structure  
of address and data bus 
of 8085 microprocessor.

 Describe the 
given steps of program 
development / execution. 

  Write steps to 
develop a code for the 
given problem using 
assembly language 
programming.

Describe 
addressing modes of 
8085 microprocessor.

 Explain different 
interrupts of 8085 
microprocessor.

 Application of 
8259 interrupt controller 
and SIM and RIM 
instructions to use 
interrupt services.

CO11 8

10

Presentation, 
Chalk Board, 
Tutorial.

CO22 Chalk-Board,
Model 
Demonstration,
Video 
Demonstrations,
Presentations.

10 CO3,
CO4

3 Chalk-Board,
Model 
Demonstration,
Video 
Demonstrations,
Presentations.
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 8259 programmable 
interrupt controller.

 SIM and RIM instructions. 
Peripheral Devices

 8257- DMA controller. 

 8255-Programmable 
peripheral Interface

 

  Functional block diagram 
of 8086 microprocessor.

 Salient features and pin 
descriptions.

 Register organization.

 Concept of pipelining and 
parallel processing.

Classification of 
instruction of 8086 
microprocessor.

 Addressing modes.

 Assembler directives.

  Simple programming 
exercises ( programs from 
practical list can be taught and 
explained to students.)

 

 Salient features of Pentium 
processor.

 Block diagram of Pentium 
processor.

 Use of DMA 
controller to implement 
direct memory access 
service.

 Use of 8255 PPI 
to interface input/ output 
devices with 8085 
microprocessor.

 Describe the 
architecture and 
organization of the 8086 
microprocessor and 
explain the working of 
8086 microprocessor.

 Describe the 
function of each pin of 
8086 microprocessor.

 State functions 
of registers of 8086 
microprocessor.

 Use of 8086 
microprocessor to 
implement pipelining and 
parallel processing.

 Describe the 
given steps of program 
development / execution

 Describe 
function of the given 
assembler directives with 
example.

 Explain the 
working of Pentium 
processor.

 Describe the 
function of each block of 
Pentium processor.

CO54 12Chalk-Board,
Model 
Demonstration,
Video 
Demonstrations,
Presentations.

CO15 8Chalk-Board,
Model 
Demonstration,
Video 
Demonstrations,
Presentations.
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To Write an assembly language 
program using 8085 
microprocessor- 

(a)  To add  two 8 bit numbers.

(b)  To subtract two 8 bit 
numbers.

To write an assembly language 
program to add two 16 bit 
numbers using 8085 
microprocessor

To write an assembly language 
program to multiply two 8 bit 
numbers using 8085 
microprocessor.

To write an assembly language 
program for division of two 8 bit 
numbers using 8085 
microprocessor.

To write an assembly language 
program using 8085 
microprocessor

(a)  To find smallest number out 
of 10 numbers.

(b)  To find greatest number out 
of 10 numbers.

Write an assembly language 
program to interchange (swap) 
the contents of two memory 
locations 2100 H and 2101 H 
using 8085 microprocessor.

To Write an assembly language 
program using 8086 
microprocessor- 
a . To add  two 16 bit numbers.
b.  To subtract two 16 bit numbers.

 Students should be able to 
design and implement programs on 
the 8085 microprocessor using basic 
arithmetic instructions.

 Students should be able to 
design and implement programs on 
the 8085 microprocessor for multiple 
byte data.

 Students should be able to 
design and implement program of 
multiplication on the 8085 
microprocessor.

 Students should be able to 
design and implement program of 
division on the 8085   
microprocessor.

Students should be able to 
design and implement programs on 
the 8085 microprocessor for decision 
making and comparison instruction.

 Students should be able to 
design and implement programs on 
the 8085 microprocessor for memory 
manipulation.

 Students should be able to 
design and implement programs on 
the 8086 microprocessor with 
arithmetic instruction. 
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8

9

10

11

To write an assembly language 
program to multiply two 8 bit 
unsigned numbers using 8086 
microprocessor.

To write an assembly language 
program for division of two 8 bit 
unsigned numbers using 8086 
microprocessor.

To write an assembly language 
program to multiply two 16 bit 
unsigned numbers using 8086 
microprocessor.

To write an assembly language 
program for division of two 16 
bit unsigned numbers using 
8086 microprocessor.

 Students should be able to 
design and implement program of 
multiplication on the 8086 
microprocessor. 

 Students should be able to 
design and implement program of 
division on the 8086 microprocessor.

 
 Students should be able to 

design and implement program of 16 
bit numbers multiplication on the 
8086 microprocessor. 

 Students should be able to 
design and implement program of 16 
bit numbers division on the 8086 
microprocessor. 

 

4

4

4

4

4

CO5

CO5

CO5

CO5

  Micro-Project: Only one micro-project is planned to be undertaken by a group 
of two or three students that needs to be assigned to them. 

The micro-project can be based on industry applications, workshops, laboratory work, or field 
studies. Each micro-project should address two or more Course Outcomes (COs). Students are 
required to give a seminar presentation on their project before submission. The micro-project 
must be submitted by the end of the semester in order to develop industry-oriented Course 
Outcomes (COs).

A suggestive list of micro-projects is given here. Similar micro projects could be added by the 
concerned faculty.

a.  Conversion of Number System - Each group will develop a program to perform 
following operations (Any One):

 i.     Convert Hexadecimal number to equivalent BCD.

 ii.   Convert BCD number to Equivalent Hexadecimal Number.

b.  Array: Each group will develop a program to perform following operations (Any One):

 i.   Separate ODD and EVEN number from given array, store them in separate array and 
find the sum.

 ii.  Separate ODD and EVEN number from given array, store them in separate array and 
find the smallest or largest among them.

 iii. Separate ODD and EVEN number from given array, store them in separate array and 
sort numbers in ascending or descending order.
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c.  Basic mathematic functions - Each group will develop a program to perform following 
operations (Any One):

 i.    Generate Fibonacci Series

 ii.   Find Factorial of Number

d.     String Manipulation project - Each group will develop a program to perform following 
operations (Any One):

 i.    Convert lower case string to upper case string and vice versa.

 ii.   Check string for Palindromes.

 iii. Search given character in string; find how many times it is present in string & its position.

The teacher may assign assignments from each unit. All assignments must be completed 
individually and submitted with clear diagrams, proper explanations and supporting calculations 
where applicable. 

1.  Design the logic for traffic light sequencing: Red→Yellow→Green for two or more roads.

2. Power point presentation (5 to 8 slides) based on Peripheral Devices Interfaced with 8085 
Microprocessor.

3.  Draw flow chart for different programs. 

8085 Microprocessor Trainer board-

Based on 8085 CPU operating at 6.144 Mhz.  16K bytes of Powerful 
Monitor Program using 27512 EPROM 

8K bytes of RAM using 6264 with Battery Backup using NICD Battery.  
On-board one memory expansion up to 56KB.  Three Channel 
Timer/Counter using 8253 brought out at 10 Pins FRC Connector.  48 I/O 
lines provided through two nos. of 8255 brought out at 26 Pins FRC 
Connector to interface with IC-XX Series.  RS-232C interface through 
SID/SOD lines Two mode of commands: - ASCII Key pad Mode - Serial 
Mode  20x2/20x4/40x2 Alphanumeric LCD Display with Back light.  101 
ASCII Keyboard interface using 89C2051 operating @ 12MHz.  Powerful 
Commands like Examine/Edit Memory, Examine/Edit Register, Single 
stepping, Execution, Block Move, Insert Data, Delete Data can be used 
through ASCII keyboard or PC serial mode.

LLO 
1,2,3,4,5,6.

1
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8086 Microprocessor Trainer Kit-

8086/8088 CPU operating at 2.5/5MHz  8086 Processor can be replaced by 
8088 Processor  On-board sockets provided to facilitate the

use of 8087 Co-processor and 8089 I/O Processor  16K bytes of RAM 
using two nos. of 6264 with Battery Backup expandable up to 256KB.  16K 
bytes of powerful monitor EPROM using two nos. of 27512  72 I/O lines 
through 3 nos. of 8255 brought at 26 Pins FRC Connector to interface with 
IC-XX Series.  16 bit Timer/Counter through 8253 brought out at 20 Pins 
FRC Connector.  RS-232C interface using 8251 brought out at 9 Pins D-
Type Connector.  On-board Interrupt controller using 8259 brought out at 
20 Pins FRC Connector.  On-board using ADC 0809 & DAC 0800 .  On-
board Real Time Clock using RTC6424.On-board Temperature sensor 
using Lm35.  8 bit digital switch for 8 digital input and 8 led for 8 digital 
output.

20x2/40x2/20x4 Alphanumeric LCD Display with Back light  101 ASCII 
Keyboard interface using 89c2051 operating @ 12MHz  Powerful 
Commands like Examine/Edit Memory, Examine/Edit Register, Single 
stepping, Execution, Block Move can be used through ASCII Keyboard.  
On-board Single Line Assembler & Disassembler.  Facility for 
Downloading/Uploading files from/to PC.  All address, data & control lines 
are available on KXT Bus 50 pin FRC Connector to interface with SC-XX 
Series.  All ICS are mounted on IC Sockets.  Bare board Tested Glass 
Epoxy SMOBC PCB is used.  In-Built Power Supply of +5V/2A, 
±12V/250mA  Attractive ABS Plastic enclosures.

 User's Manual with sample programs.

Personal computer: i5 processor with 6GB RAM and SSD.

Simulator software for 8085 and 8086 microprocessors programs. 

LLO 
7,8,9,10,11

All LLO

All LLO
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I

II

III

IV

V

Architecture of  8085 Microprocessor

Assembly Language Programming for 8085 

Microprocessor

8085 Interrupts and Peripheral 

8086 Microprocessor

Introduction to Pentium Processor

CO1

CO2

CO3,CO4

CO5

CO1
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10

10
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8

15

25

25

25
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Microprocessor Architecture, 
Programming and 
Applications with 8080/8085

Introduction to 
Microprocessor

Advanced microprocessors 
and interfacing

Microprocessor and 
interfacing (Programming 
and hardware)

The 8088 and 8086 
Microprocessors

Microprocessors and 
Microcontrollers

Willey Eastern Ltd. New Delhi, 
ISBN-13. 978-8187972884.

Tata McGraw Hill Education Pvt. 
Ltd. New Delhi, 0-07-460222-5

Tata McGraw Hill Education Pvt Ltd, 
New Delhi, 9780070434486

McGraw Hill Education, New Delhi, 
2015, ISBN-13: 978- 0070257429

Pearson Publications, New Delhi, 
2015, ISBN 13: 9780130930811

SCITECH Publications, Chennai, 
2015, ISBN: 978-81-8371-702-1

Ramesh S 
Gaonkar

Aditya P Mathur

Badri Ram

Hall,        
Douglas V

Triebel, Walter 
A., Singh Avatar

Latha C. and B. 
Murugeshwari

1

2

3

4

5

6

Online course at UDEMY

NPTEL microprocessor course

Online course at coursera

https://www.udemy.com/topic/microprocessors/

https://onlinecourses.nptel.ac.in/noc22_ee12/preview

https://www.coursera.org/courses?query=microprocessor
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-
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 High:03, Medium:02, Low:01
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This course is designed to enable the students to handle different test and measuring instrument 

for testing various electronics circuits. Handling test and measuring instrument is the essential 

activity in any electronic industry. This course is to equipped students with essential knowledge 

of practical skills needed for accurate measurement, analysis and trouble shooting in electronics 

systems.

Students can operate and maintain industry-grade measuring instruments. They will perform 

testing of electronic components and circuits.

Students will be able to achieve & demonstrate the following COs on completion of course 

based learning

CO1: Interpret the characteristics of measuring instrument.

CO2: Use various types of measuring instruments. 

CO3: Understand the principles of DC and AC bridge circuits.

CO4: Analyse different waveforms using Oscilloscope.

CO5: Understand the operation of Function Generators and Wave Analyzer.

25094003 3 (TH:3,T:0,P:3)
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 Significance of 
Measurement and block 
diagram of Measurement 
System, 

 Static characteristics- 
Accuracy, Precision, 
Sensitivity, Linearity, 
Repeatability,

 Reproducibility, 
Resolution, Threshold, Drift, 
Stability, Dead zone, 
hysteresis,

 Dynamic Characteristics- 
speed of response, measuring 
lag, fidelity, dynamic error,

 Types of Errors – Gross 
error, systematic errors, 
Random errors

 Principles of operation 
and construction of 
permanent magnet moving 
coil (PMMC) instruments.

 Moving iron type 
instruments, measurement of 
D.C. voltage and current.

Measurement of voltage, 
current and resistance using 
multimeter.

Block diagram approach 
for measurement of voltage, 
current and Resistance using 
Digital Multi Meter 
(DMM),Q meter.

 Explain the 
importance of 
measurement system.

 Examine the 
characteristics of different 
Instruments.

 Illustrate different 
types of errors that may 
occur in instruments 
during measurements.

 Explain the 
working of measuring 
Instruments.

Compare the 
various measuring 
techniques for measuring 
voltage.

Analyse the 
circuits used in various 
measuring instruments

CO11 6

12

Chalk-Board
Model 
Demonstration
Video 
Demonstrations
Presentations

CO22 Chalk-Board
Model 
Demonstration
Video 
Demonstrations
Presentations
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DC Bridge- Wheatstone 
bridge, Kelvin's Double 
Bridge.

 AC Bridge-, Maxwell’s 
Bridge, Hay’s Bridge, 
Schering Bridge and Wien’s 
Bridge. 

 Cathode Ray 
Oscilloscope (CRO): 
Introduction, CRO block 
diagram, function of each 
block, uses of CRO: Time 
and frequency measurement, 
Voltage measurement, 
Lissajous patterns for phase 
and unknown frequency 
measurement

Digital Storage 
Oscilloscope (DSO): 
Introduction, block diagram, 
operation and uses of digital 
storage oscilloscope (DSO): 
Time and frequency 
measurement, voltage 
measurement, store and 

Use knowledge 
of bridge circuits to design 
and analyse electronic 
circuits for various 
applications, such as 
signal conditioning, 
filtering and measurement 
systems.

 Employ bridge 
circuits and other 
measurement techniques 
to accurately determine 
the parameters of 
electrical components 
(resistors, capacitors, 
inductors) and systems.

Apply circuit 
analysis techniques and 
computational tools (e.g., 
simulation software) to 
analyse the behaviour of 
bridge circuits and other 
electronic circuits.

 Understand the 
principles of operation of 
analog and digital 
oscilloscopes.

 Employ 
oscilloscopes to measure 
the frequency response, 
phase shift and distortion 
of electronic circuits. 

Analyse the 
performance of electronic 
circuits using simulation 
tools and compare the 
results with measurements 
obtained using 
oscilloscopes. 

Measure output 
of Function generator for 

CO44 12Chalk-Board,
Model 
Demonstration,
Video 
Demonstrations,
Presentations.

CO33 8Chalk-Board,
Model 
Demonstration,
Video 
Demonstrations,
Presentations.
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recall mode

Applications of 
Oscilloscope

 Voltage reference devices: 
-Need, Type-Band gap 
voltage references, Zener 
diode Voltage references, 
Charge capacitor Voltage 
references.

 Function generator: 
Introduction, block diagram

Operation and uses of 
function generator: Sine, 
square, Triangular 
waveforms.

 Wave Analyzer: 
Introduction, block diagram.

sine, square, triangular 
waveform.

 Describe voltage 
reference device to 
generate constant voltage.

 Design and 
implement signal 
generation and analysis 
systems using function 
generators and wave 
analysers.

 Employ function 
generators and wave 
analysers to measure the 
frequency response, phase 
shift and distortion of 
electronic circuits.

Test performance of analog 
Multimeter.

To measure the amplitude and 
frequency of given signal using 
CRO.

To measure unknown frequency 
using Lissajous pattern.

To measure unknown phase 
using Lissajous pattern.

 Determine accuracy, 
resolution, hysteresis of analog 
multimeter.

 Use CRO to measure 
amplitude and frequency of the given 
input signal.

 Display Lissajous pattern on 
CRO and interpret it to measure 
frequency of the given input signal.

 Display Lissajous pattern on 
CRO and interpret it to measure phase 
of the given input signal.

1

2

3

4

3

4

4

4

CO1

CO2

CO4

CO4

CO4

CO55 10Chalk-Board,
Model 
Demonstration,
Video 
Demonstrations,
Presentations.
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Measure amplitude and 
frequency of the given signal 
using DSO. 

Measure Q of a coil and its 
dependence on frequency.
 

Measures the value of an 
unknown electrical resistance. 
It's a four-arm bridge circuit 
with two known resistors, one 
variable resistor and one 
unknown resistor.

Measure the Low Resistance 
value by using Kelvin Double 
Bridge Method.

(a) Measure Inductance by 
Maxwell’s Bridge. 

(b) To measure the unknown 
inductance using Hay’s Bridge.

Determine the unknown 
capacitance using Schering 
Bridge.

To analyse front panel of 
Function generator.

 Measure amplitude and 
frequency of the given input signal 
using DSO.

 Develop a deep 
understanding of the Q factor and its 
importance in circuit design.

: - Develop a deep 
understanding of the Wheatstone 
bridge principle and its applications.

 - Calibrate and troubleshoot 
Wheatstone bridge setups.

 - Develop a deep 
understanding of the Kelvin double 
bridge principle and its applications.

 - Calibrate and troubleshoot 
Kelvin double bridge setups.

 - Develop a deep 
understanding of AC bridge circuits 
and their applications.

 - Gain hands-on experience 
in using Maxwell's bridge and Hay's 
bridge for inductance measurement.

 Select appropriate 
components for bridge circuits.

 Calibrate and troubleshoot 
Schering bridge setups.

 Select proper function 
generator for given application.

Micro-Project

5

6

7

8

9

10

11

3

4

4

4

6

4

4

4

CO4

CO2

CO3

CO3

CO3

CO3

CO5

Micro-Project: Only one micro-project is planned to be undertaken by a group 
of two or three students that needs to be assigned to them. 

The micro-project can be based on industry applications, workshops, laboratory work, or field 
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studies. Each micro-project should address two or more Course Outcomes (COs). Students are 
required to give a seminar presentation on their project before submission. The micro-project 
must be submitted by the end of the semester in order to develop industry-oriented Course 
Outcomes (COs).

A suggestive list of micro-projects is given here. Similar micro projects could be added by the 
concerned faculty.

a) Design and analyse circuits involving coils.

b) Design and analyse circuits involving Kelvin double bridges.

c) Design and analyse AC bridge circuits for various measurements.

d) Design and analyse various op-amp-based circuits.

e) Design D.C. signal conditioning circuit (temperature measurement) using Wheatstone 
bridge circuit.

f) Measure temperature of hot plate using semiconductor temperature sensor (LM35).

g) Make a small circuit using LDR as a sensing device.

h) Use a fire sensor to make a small electronic alarm circuit.

The teacher may assign assignments from each unit. All assignments must be completed 
individually and submitted with clear diagrams, proper explanations and supporting calculations 
where applicable.

1.  Demonstrate the use of measuring instruments such as multimeters and oscilloscopes in a 
lab setting.

2.  Use simulation software to analyze bridge circuits and waveform responses.

3.  Generate and measure different waveforms using a function generator and compare 
results with theoretical values.

Analog multi-meter: 0-10A, 0-600V, 0-10 Mohms

Dual Trace CRO with probe: Bandwidth AC 10Hz-20Mhz (-3dB). DC 20 
MHz (-3dB), X10 Probe

Function Generator: Frequency response: 0.1 Hz to 1MHz, output 
waveforms: Sine, tringle, square, ramp, pulse

1

2,3,4

5,6,10,11

1

2

3
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LCR Q meter (Capable to measure basic parameters like Inductance L, 
Capacitance C, Resistance R, Impedance |Z|, Dissipation Factor D and 
Quality Factor Q. 

Technical Specifications:                                                                           

Frequency:  00Hz, 120Hz and 1kHzAccuracy 

Basic Accuracy: 0.3%Display:  5 digits display for both primary and 
secondary parameters

L:  1.100Hz, 120Hz: 1µH-9999H; 1kHz:  0.1µH-999.9H                 

C 100Hz, 120Hz 1pF-9999µF Range 1kHz 0.pF-999.9µF

R, |Z| 0.0001�÷�������������0�÷

�'�����4�������������������������û��������������������������������

�0�X�O�W�L�S�O�H���R�X�W�S�X�W���'�&���U�H�J�X�O�D�W�H�G���S�R�Z�H�U���V�X�S�S�O�\���������������9��

�'�L�J�L�W�D�O���V�W�R�U�D�J�H���R�V�F�L�O�O�R�V�F�R�S�H�����%�D�Q�G�Z�L�G�W�K�������0�K�]�����G�X�D�O���F�K�D�Q�Q�H�O�����V�D�P�S�O�L�Q�J��
�U�D�Q�J�H���U�D�W�H�������*�6���6�H�F

�'�L�J�L�W�D�O���0�X�O�W�L�P�H�W�H�U�������������$���������������9���������������0�R�K�P�V���Z�L�W�K�������±���ò���G�L�J�L�W�D�O���/�&�'��
�G�L�V�S�O�D�\

�(�[�S�H�U�L�P�H�Q�W�D�O���%�R�D�U�G���I�R�U���/�L�V�V�D�M�R�X�V���3�D�W�W�H�U�Q

�*�D�O�Y�D�Q�R�P�H�W�H�U

�(�[�S�H�U�L�P�H�Q�W�D�O���V�H�W�X�S���I�R�U���.�H�O�Y�L�Q���'�R�X�E�O�H���%�U�L�G�J�H

�(�[�S�H�U�L�P�H�Q�W�D�O���%�R�D�U�G���I�R�U���0�D�[�Z�H�O�O�¶�V���%�U�L�G�J�H

�(�[�S�H�U�L�P�H�Q�W�D�O���V�H�W�X�S���I�R�U���+�D�\�¶�V���%�U�L�G�J�H

�(�[�S�H�U�L�P�H�Q�W�D�O���%�R�D�U�G���I�R�U���6�F�K�H�U�L�Q�J���%�U�L�G�J�H

6

3,5,7

5,10,11

2,6,7,8,
9,10,11

3,4

7

8

9

9

10

4

5

6

7

8

9

10

11

12

13

1

2

3

4

5

I

II

III

IV

V

Characteristics

Measuring Instruments

Bridges

Oscilloscopes

Signal Generators and Wave Analyzer

CO1

CO2

CO3

CO4

CO5

6

12

8

12

10

10

25

20

25

20
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Electrical & Electronic 
Measurements & 
Instrumentations

Electronic Instrumentation

Electronic Instrumentation 
and Measurements

Modern Electronic 
Instrumentation and 
measurement Techniques

Introduction to 
Measurement & 
Instrumentation

Dhanpat Rai & sons, New Delhi, 2017 
or latest edition 2021.

McGraw Hill, New Delhi,2010 
ISBN:13-9780070702066 or latest 
edition

Oxford University Press, New Delhi 
edition- 2013 ISBN : 10:0-19-569614-
X or latest edition

Pearson Education India,1st Edition, 
New Delhi, 2015,ISBN-13:978 or 
latest edition

Prentice Hall India Learning Private 
Limited 2013, 4th or latest Edition, 
ISBN-13-978-8120346253.

Sawhney, A.K.

Kalsi H.S.

David A.Bell

Helfrick, A.D. 
Cooper, W.D.

Ghosh, A.K.

1

2

3

4

5

CO1

CO2

CO3

CO4

CO5

3

3

2

3

2

2

2

2

2

2

2

2

2

2

2

2

2

2

1

2

1

2

1

2

2

1

2

1

1

2

1

2

1

2

1

 High:03, Medium:02, Low:01
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3

*****

Testing using CRO, multimeter, function 
generator  and  spectrum   analyzer.

Measuring instruments used in electrical 
and electronic work.

Sensors to measure physical and 
electrical quantities

https://en.wikipedia.org/wiki/Electronic_test_ 
equipment

https://en.wikipedia.org/wiki/List_of_electric
al_and_electronic_measuring_equipment

https://en.wikipedia.org/wiki/Instrumentation

1

2
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In the Present global scenario diploma engineers must deal with the electronic circuit while 

maintaining various electronic equipment/systems in the industry. This course will help the 

students to use principles of sources, two port network, filter and transmission line.

In modern electronic and communication systems, industries expect diploma engineers to 

possess a strong understanding of network theory, signal filtering and transmission line 

behaviour. These skills are essential for designing, maintaining and troubleshooting electronic 

systems in sectors such as telecommunications, consumer electronics, industrial automation and 

RF engineering.

Students will be able to achieve & demonstrate the following COs on completion of course 

based learning

CO1:- Select source and convert as per need.

CO2:- Determine the circuit parameters of two port networks.

CO3:- Design a attenuator of given attenuation, design impedance.

CO4:- Select/design a filter for a particular band.

CO5:- Calculate Transmission line parameters (primary and secondary). Find the telegraphic 

equation for transmission line. 

25094004 3 (TH:3,T:1,P:3)

�/�&�5�8�0�3�,���'�*�-�5�&�3���"�/�%���5�3�"�/�4�.�*�4�4�*�0�/���-�*�/�&
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 Describe 
different elements of 
network.

 Describe 
different electrical 
sources, compare them 
and convert them.                   

 Solve problems 
related dependent sources 
and independent sources.

 Describe 
different types of signals.

 Calculate open 
circuit/ Z  parameters.

Calculate short 
circuit /Y parameters  

Calculate 
transmission line 
parameters.

Calculate 
Hybrid parameters.

Calculate S 
parameters. 

 analyse T & �E��
�Q�H�W�Z�R�U�N���D�Q�G���¿�Q�G��
�F�K�D�U�D�F�W�H�U�L�V�W�L�F�V���L�P�S�H�G�D�Q�F�H��
&�S�U�R�S�D�J�D�W�L�R�Q���F�R�Q�V�W�D�Q�W��

 Understand unit 
of power and attenuation 
and their conversion.

 Describe  
Attenuation and Design 
impedance. 

 Design a 
attenuator for given 
attenuation and design 
impedance.   

Elements of Networks and 
its type.

Sources of electrical energy:- 
Current Sources, Voltage Source 
and their conversion.

Dependent and Independent 
Sources.

Types of signal:- Step signal, 
Impulse signal, Sinusoidal 
Signal.

 Open circuit Impedance 
parameters

Short circuit Impedance 
parameters

 Transmission Parameters.

Hybrid Parameters

S Parameters

Symmetrical Network(, T-
network and �E�����1�H�W�Z�R�U�N��������
�&�R�Q�F�H�S�W���D�Q�G���V�L�J�Q�L�¿�F�D�Q�F�H���R�I���W�K�H��
�W�H�U�P�V�����F�K�D�U�D�F�W�H�U�L�V�W�L�F���L�P�S�H�G�D�Q�F�H����
�S�U�R�S�D�J�D�W�L�R�Q���F�R�Q�V�W�D�Q�W��

�8�1�,�7���������$�W�W�H�Q�X�D�W�R�U�V
�����������8�Q�L�W�V���R�I���D�W�W�H�Q�X�D�W�L�R�Q��
���'�H�F�L�E�H�O�V���D�Q�G���1�H�S�H�U�V����
�����������*�H�Q�H�U�D�O���F�K�D�U�D�F�W�H�U�L�V�W�L�F�V���R�I��
�D�W�W�H�Q�X�D�W�R�U�V��
�����������$�Q�D�O�\�V�L�V���D�Q�G���G�H�V�L�J�Q���R�I��
�V�L�P�S�O�H���D�W�W�H�Q�X�D�W�R�U���R�I���I�R�O�O�R�Z�L�Q�J��
�W�\�S�H�V�����6�\�P�P�H�W�U�L�F�D�O���7���W�\�S�H��
�����������$�Q�D�O�\�V�L�V���D�Q�G���G�H�V�L�J�Q���R�I��
�V�L�P�S�O�H���D�W�W�H�Q�X�D�W�R�U���R�I���I�R�O�O�R�Z�L�Q�J��
�W�\�S�H�V�����6�\�P�P�H�W�U�L�F�D�O���7�	�� ���W�\�S�H��

CO11 8L
+

2T

10L
+

2T

8L
+

4T

Presentations,
Chalk Board,
Tutorial

CO2

CO3

2

3

Chalk-Board
Model 
Demonstration
Video 
Demonstrations
Presentations

Chalk-Board
Model 
Demonstration
Video 
Demonstrations
Presentations
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�8�1�,�7���������)�L�O�W�H�U�V

���������%�U�L�H�I���L�G�H�D���R�I���W�K�H���X�V�H���R�I��
�¿�O�W�H�U���Q�H�W�Z�R�U�N�V���L�Q���G�L
u�H�U�H�Q�W��
�F�R�P�P�X�Q�L�F�D�W�L�R�Q���V�\�V�W�H�P�V�����&�X�W�R
u��
�I�U�H�T�X�H�Q�F�\�����)�U�H�T�X�H�Q�F�\���V�F�D�O�L�Q�J��
�I�D�F�W�R�U�����$�G�M�D�F�H�Q�W���F�K�D�Q�Q�H�O���S�R�Z�H�U����

���������(�[�S�O�D�L�Q���I�R�O�O�R�Z�L�Q�J���S�D�V�V�L�Y�H��
�¿�O�W�H�U�V�����������Z�L�W�K���S�U�D�F�W�L�F�D�O���F�X�W�R
u��
�I�U�H�T�X�H�Q�F�\�����S�D�V�V�� �E�D�Q�G�� �J�D�L�Q�� 
�D�Q�G���U�R�O�O���R
u�����R�Q�O�\���/�&�����.���7�\�S�H��, 
z0

�������������/�R�Z���3�D�V�V���)�L�O�W�H�U��

�������������+�L�J�K���3�D�V�V���)�L�O�W�H�U����

�������������%�D�Q�G���3�D�V�V���¿�O�W�H�U�����)�R�U���D��
�V�S�H�F�L�¿�F���&�H�Q�W�U�H���I�U�H�T�X�H�Q�F�\����

�������������%�D�Q�G���V�W�R�S���)�L�O�W�H�U���)�R�U���D��
�V�S�H�F�L�¿�F���&�H�Q�W�U�H���I�U�H�T�X�H�Q�F�\����

���������%�D�V�L�F�V���R�I�����D�F�W�L�Y�H���¿�O�W�H�U�V��

�8�1�,�7�������7�U�D�Q�V�P�L�V�V�L�R�Q���/�L�Q�H�V

���������7�U�D�Q�V�P�L�V�V�L�R�Q���/�L�Q�H�V�����W�K�H�L�U��
�W�\�S�H�V���D�Q�G���D�S�S�O�L�F�D�W�L�R�Q�V��

�����������'�L�V�W�U�L�E�X�W�H�G���F�R�Q�V�W�D�Q�W�V������
�U�H�S�U�H�V�H�Q�W�D�W�L�R�Q���R�I���W�U�D�Q�V�P�L�V�V�L�R�Q��
�O�L�Q�H���V�H�F�W�L�R�Q��

�����������'�H�¿�Q�L�W�L�R�Q���R�I���F�K�D�U�D�F�W�H�U�L�V�W�L�F��
�L�P�S�H�G�D�Q�F�H�����S�U�R�S�D�J�D�W�L�R�Q��
�F�R�Q�V�W�D�Q�W�����D�W�W�H�Q�X�D�W�L�R�Q���F�R�Q�V�W�D�Q�W��
�D�Q�G���S�K�D�V�H���V�K�L�I�W���F�R�Q�V�W�D�Q�W��

�����������&�R�Q�F�H�S�W���R�I���L�Q�¿�Q�L�W�H���O�L�Q�H

�����������7�H�O�H�J�U�D�S�K�L�F���H�T�X�D�W�L�R�Q���R�I��
�7�U�D�Q�V�P�L�V�V�L�R�Q���O�L�Q�H��

�����������&�R�Q�G�L�W�L�R�Q���I�R�U���P�L�Q�L�P�X�P��
�G�L�V�W�R�U�W�L�R�Q

�����������&�R�Q�F�H�S�W���R�I���U�H�À�H�F�W�L�R�Q���D�Q�G��
�V�W�D�Q�G�L�Q�J���Z�D�Y�H�V�����G�H�¿�Q�L�W�L�R�Q���R�I��
�U�H�À�H�F�W�L�R�Q���F�R�H
v�F�L�H�Q�W�����9�6�:�5��
�D�Q�G���W�K�H�L�U���U�H�O�D�W�L�R�Q�����Q�R��
�G�H�U�L�Y�D�W�L�R�Q����

Explain 
utilization of filter in 
communication system.

  Define different 
parameters of filter.

 Design different 
filters using passive 
component for given 
parameters.

 Compare 
different types of 
transmission line as per 
application. 

 Draw T 
representation of 
transmission line and 
explain it.  

 Define the 
characteristics of 
transmission line.

 Explain infinite 
transmission line.  

 Find the  
equation of transmission 
line. 

 Find the 
minimum distortion 
condition. 

 Describe 
reflection coefficient and 
VSWR and their relation.

CO55 12L
+

4T

Chalk-Board,
Model 
Demonstration,
Video 
Demonstrations,
Presentations.

CO44 10L
+

4T

Chalk-Board,
Model 
Demonstration,
Video 
Demonstrations,
Presentations.
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Find Zoc and Zsc of a symmetrical 
T network and calculate its  
Characteristics impedance.

Find Zoc and Zsc of a symmetrical 
�E�����Q�H�W�Z�R�U�N���D�Q�G���F�D�O�F�X�O�D�W�H��
�&�K�D�U�D�F�W�H�U�L�V�W�L�F�V���L�P�S�H�G�D�Q�F�H��

�7�R���G�H�V�L�J�Q���D�Q�G���P�H�D�V�X�U�H���W�K�H��
�D�W�W�H�Q�X�D�W�L�R�Q���R�I���D���V�\�P�P�H�W�U�L�F�D�O���7��
�D�W�W�H�Q�X�D�W�R�U���I�R�U���G�L
u�H�U�H�Q�W���D�W�W�H�Q�X�D�W�L�R�Q��
�D�Q�G���G�H�V�L�J�Q���L�P�S�H�G�D�Q�F�H��

�7�R���G�H�V�L�J�Q���D�Q�G���P�H�D�V�X�U�H���W�K�H��
�D�W�W�H�Q�X�D�W�L�R�Q���R�I���D���V�\�P�P�H�W�U�L�F�D�O������
�D�W�W�H�Q�X�D�W�R�U��

�'�H�V�L�J�Q���D���/�&���O�R�Z���S�D�V�V���¿�O�W�H�U�����D�O�V�R��
�R�E�V�H�U�Y�H���W�K�H���I�U�H�T�X�H�Q�F�\���U�H�V�S�R�Q�V�H��
�D�Q�G���F�X�W�R
u���I�U�H�T�X�H�Q�F�\��

�'�H�V�L�J�Q���D���/�&���+�L�J�K���S�D�V�V���¿�O�W�H�U�����D�O�V�R��
�R�E�V�H�U�Y�H���W�K�H���I�U�H�T�X�H�Q�F�\���U�H�V�S�R�Q�V�H��
�D�Q�G���F�X�W�R
u���I�U�H�T�X�H�Q�F�\��

�'�H�V�L�J�Q���D���/�&���E�D�Q�G���S�D�V�V���¿�O�W�H�U�����D�O�V�R��
�R�E�V�H�U�Y�H���W�K�H���I�U�H�T�X�H�Q�F�\���U�H�V�S�R�Q�V�H��
�D�Q�G���¿�Q�G���F�H�Q�W�H�U���I�U�H�T�X�H�Q�F�\��

�'�H�V�L�J�Q���D���E�D�Q�G���V�W�R�S���¿�O�W�H�U�����D�O�V�R��
�R�E�V�H�U�Y�H���W�K�H���I�U�H�T�X�H�Q�F�\���U�H�V�S�R�Q�V�H���R�I��
�/�&���E�D�Q�G���V�W�R�S���¿�O�W�H�U��

�0�H�D�V�X�U�H���W�K�H���F�K�D�U�D�F�W�H�U�L�V�W�L�F�V��
�L�P�S�H�G�D�Q�F�H���D�Q�G���L�Q�V�H�U�W�L�R�Q���O�R�V�V���R�I���D��
�J�L�Y�H�Q���D�W�W�H�Q�X�D�W�R�U��

�'�H�P�R�Q�V�W�U�D�W�H���W�K�H���L�Q�À�X�H�Q�F�H���R�I��
�O�H�Q�J�W�K���R�Q���D�W�W�H�Q�X�D�W�L�R�Q���L�Q��
�W�U�D�Q�V�P�L�V�V�L�R�Q���O�L�Q�H��

 Connect a T network 
circuit and find Z  practically and 0

theoretically. 

Connect a �E network 
circuit and find Z0 practically and 
theoretically. 

 For the given value of 
design impedance and attenuation 
simulate a T type attenuator and 
verify it.

 For the given value of 
design impedance and attenuation 
simulate a ��  type attenuator and 
verify it.

 Design filter circuit.

 Test it and find cutoff 
frequency.

 Design filter circuit.
 Test it and find cutoff 

frequency.

   Design    filter  
circuit.

 Test it and find centre 
frequency.

 Design filter circuit.
 Test it and trouble shoot 

it.

Observe Z0 and insertion 
loss of a given attenuator.

 Connect L and C in form 
of lumped transmission line  and 
observe attenuation and delay  in 
transmission line.

1

2

3

4

5

6

7

8

9

10

4

4

4

4

4

4

4

4

4

4

CO2

CO2

CO3

CO3

CO4

CO4

CO4

CO4

CO4

CO4
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�7�R���¿�Q�G���W�K�H���$�%�&�'���3�D�U�D�P�H�W�H�U�V���R�I��
�D���P�R�G�H�O���R�I���W�U�D�Q�V�P�L�V�V�L�R�Q���O�L�Q�H��

 Connect the circuit as per 
given in experimental board and 
calculate ABCD parameter.

11 4

4

CO5

Only one micro-project is planned to be undertaken by a group of two or three 
students that needs to be assigned to them. 

The micro-project can be based on industry applications, workshops, laboratory work, or field 
studies. Each micro-project should address two or more Course Outcomes (COs). Students are 
required to give a seminar presentation on their project before submission. The micro-project 
must be submitted by the end of the semester in order to develop industry-oriented Course 
Outcomes (COs).

A suggestive list of micro-projects is given here. Similar micro-projects could be added by the 
concerned faculty.

1.  Design a filter circuit for given cutoff frequency in simulator.

2.  Design a 2nd order filter circuit in simulator and with zero level PCB.

3.  Design a active filter for given cutoff frequency in simulator.

4.  Design a Attenuator of given Attenuation in db.

5.  Make equivalent circuit of any trainer available in your lab- Bridge Trainer, Sensor 
trainer, analog trainer etc.  

6.  Make a report of Supply sources used in lab trainer.

The teacher may assign assignments from each unit. All assignments must be completed 
individually and submitted with clear diagrams, proper explanations and supporting calculations 
where applicable. 

1.  Source Conversion and Signal Identification:- 

(i)    Provide students with sample circuits including different electrical sources (voltage, 
current, dependent, independent).

(ii)   Ask to convert voltage sources to equivalent current sources and vice versa, both 
theoretically and using simulation (Proteus or Multisim).
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2.  To calculate and verify two-port parameters through hands-on experiments.

(i)      Provide students with symmetrical T or �Œ���Q�H�W�Z�R�U�N���K�D�U�G�Z�D�U�H���R�U���V�L�P�X�O�D�W�L�R�Q���P�R�G�H�O��

(ii)�����������$�V�V�L�J�Q���H�D�F�K���J�U�R�X�S���W�R���F�D�O�F�X�O�D�W�H���=���S�D�U�D�P�H�W�H�U�V�����=�R�F���	���=�V�F�������<���S�D�U�D�P�H�W�H�U�V���D�Q�G���$�%�&�'��
�S�D�U�D�P�H�W�H�U�V��

(iii)�������&�R�P�S�D�U�H���F�D�O�F�X�O�D�W�H�G���Y�D�O�X�H�V���Z�L�W�K���V�L�P�X�O�D�W�H�G���P�H�D�V�X�U�H�G���Y�D�O�X�H�V��

�������� �7�R���U�H�L�Q�I�R�U�F�H���W�K�H���G�H�V�L�J�Q���R�I���E�D�V�L�F���S�D�V�V�L�Y�H���¿�O�W�H�U�V���I�R�U���F�R�P�P�X�Q�L�F�D�W�L�R�Q���V�\�V�W�H�P��

(i)�����������(�D�F�K���J�U�R�X�S���U�H�F�H�L�Y�H�V���D���V�S�H�F�L�¿�F���I�U�H�T�X�H�Q�F�\���U�H�T�X�L�U�H�P�H�Q�W�����F�X�W�R
u�����F�H�Q�W�H�U���I�U�H�T�X�H�Q�F�\����

(ii)���������8�V�L�Q�J���/�&���F�R�P�S�R�Q�H�Q�W�V���R�U���V�L�P�X�O�D�W�R�U�����W�K�H�\���P�X�V�W���G�H�V�L�J�Q���D���/�R�Z���3�D�V�V�������+�L�J�K���3�D�V�V�������%�D�Q�G��
�3�D�V�V�������%�D�Q�G���6�W�R�S���¿�O�W�H�U���D�F�F�R�U�G�L�Q�J�O�\��

(iii)�������6�L�P�X�O�D�W�H���W�K�H���I�U�H�T�X�H�Q�F�\���U�H�V�S�R�Q�V�H���D�Q�G���L�G�H�Q�W�L�I�\���E�D�Q�G�Z�L�G�W�K�����J�D�L�Q���D�Q�G���U�R�O�O���R
u��

Latest Simulator software (proteus 8 professional, multisim, pspice etc.) 

Prototype Low Pass Filter, High Pass filter, band pass filter and band 
stop filter in one unit:- 1. Power supply requirement: 230V AC, 50 Hz. 
2. Built in IC based power supply. 3. Filter Sections: - Constant K-type 
Lowpass filter    Connecting cords, Power cable, Manual in hardcopy & 
softcopy

T/ᴨ Attenuator:- Provision to find attenuation response of Passive T-
Attenuator and attenuation response of Passive -ᴨ Attenuator Variable 
resistance

Set of variable resistance and capacitance

Transmission Line Demonstration Board:- Provision to Measure the 
characteristics impedance of a line, Study of Stationary Waves. 

Transmission Line : Coaxial cable 100m (25 m x 4)

Impedance matching: 0 - 100 Ohms. 2 nos. resistances; 

Test Generators :Sine Wave 40 KHz - 400 KHz (Low Range)Square 
Wave 400 KHz - 4MHz (High Range)

Interconnections: patch Cords, Test Points: Multiple (at  different  
stages)

Power Supply : 230 V ±10%, 50/60 Hz. Power cable

1-11

5-8

3,4,9

3-9

10-11

1

2

3

4

5
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1

2

3

4

5

I

II

III

IV

V

Circuit Theory &Networks

Two Port Network

Attenuators      

Filters

Transmission Line

CO1

CO2

CO3

CO4

CO5

8L+2T

10T+2T

8L+4T

10L+4T

12L+4T

15

20

15

25

25

CO1

CO2

CO3

CO4

CO5

2

2

2

3

3

1

2

3

3

2

2

2

2

3

3

-

1

3

3

2

-

1

1

2

2

1

2

3

3

3

-

-

-

-

-

 High:03, Medium:02, Low:01

Network Lines and Fields 

Network Analysis

Network Filters and 
Transmission Lines 

Prentice Hall of India, New Delhi 

Prentice Hall of India, New Delhi

Dhanpat Rai and Co. Publication, 
New Delhi

John D Ryder

Van Valkenburg

AK Chakarvorty

1

2

3
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4

5

6

7

8

Dhanpat Rai and Co. Publication, 
New Delhi

New age publishers

S.K. Kataria & Sons •

Dhanpat Rai and Co. Publication, 
New Delhi

Tech. Max Publication, Pune

Network Analysis  

Network Theory and Filter 
Design 

Network Filters and 
Transmission line 

Electrical and Electronics 
Measuring instrumentation 

Network Filters and 
Transmission line

Soni and Gupta

Vasudev K. Aatre

Umesh Sinha

A.K Sawhney

Nardeep Goyal, 
Rajneesh Kumari

3

*****

Two Port Network

Characteristic impedance of 
transmission line

LC Filter

Two port network

Transmission Line ABCD Practical

Filter Simulator

https://www.tutorialspoint.com/network_theory/net
work_theory_twoport_networks.htm

https://www.scribd.com/document/478370632/Exp
eriment-1-Measuring-the-Characteristics-of-a-Line

https://www.youtube.com/watch?v=KECCpj1Qpn0

https://www.youtube.com/watch?v=ru2ItcD6unI

https://vlabsdev.in/labs/vpl/abcd-mltl/

https://markimicrowave.com/technical-resources/ 
tools/lc-filter-design-tool/

1

2

4

5

6
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In modern era we are surrounded by sensors, for every physical parameter we use sensors.  

This subject provides knowledge of basic sensing methods and sensor devices, their signal 

conditioning, transmission, recording and different display methods, along with we study basic 

controllers used in industry.

Automation is totally based on sensors. All engineering branches use sensors to measure 

physical parameters. 

Students will be able to achieve & demonstrate the following COs on completion of course 

based learning

CO1: Familiarize with different types of signals and different stages in sensing system.  

CO2: Identify different sensor devices their working and application. 

CO3: Use instrumentation amplifier and different conditioning methods.

CO4: Familiarize with different record and display methods.

CO5: Familiarize with basic controllers (P, I, D,).

25094005 3 (TH:3,T:0,P:2)

�4�&�/�4�0�3�4�
���$�0�/�%�*�5�*�0�/�&�3�4�������$�0�/�5�3�0�-�-�&�3�4
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 Understand 
different types of 
signals 

 Different 
steps used in signal 
sensing system 

 To 
understand each 
element of functional 
diagram  

 Understand 
resistive, capacitive 
and inductive based 
sensing devices

 Use different 
sensors for 
measurement of 
physical parameter.  

Functional Elements of SIGNAL 
SENSING System 

Description and types of each 
element of functional block 
diagram of SSC system. 

: 
(Thermometers, Strain Gauges, 
Load cell/Pressure cell, 
Potentiometers)

 
(Variable separation, area and 
dielectric.)

I : 

(Variable reluctance and LVDT 
displacement sensors) 

 (Laws, thermocouple, 
thermistor, RTD, temperature 
sensors)   

: Basic 
principle and characteristics of 
photo sources, photoresistors, 
photodiodes, phototransistors, 
photo, LDR Introduction to photo 
detector. 

CO11 3

23

Presentation, 
Chalk Board, 
Tutorial.

CO22 Chalk-Board,
Model 
Demonstration,
Video 
Demonstrations,
Presentations.
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Bourdon Tube, 
Bellows, Diaphragms.

 (Tachometers) 

 
Different conditioners methods 
(amplification, filtering, isolation, 
linearization, excitation) used for 
signal.

Basic Instrumentation Amplifier.

Applications of Instrumentation 
Amplifiers (Specific Bridge).

Landline telemetry (current, 
position, voltage)

RF telemetry. 

Analog Recorders 

Graphics Recorders (x-y recorder)

Strip Chart Recorders 

Galvanometer Type Recorders 

Digital recorders (QR recorder, 
bar code reader)

                 
Basic block diagram of control 
system and practical examples 

Open and close loop systems, 

Servo system 

Basic of on / off controller, P, I, D, 
PID and their application in 
industry.

 Describe 
working and 
construction of 
instrumentation 
amplifier 

 Understand 
Importance and need 
of signal  
conditioning.

 Describe 
different signal data 
recorders

 Describe 
different controllers its 
application 

CO44 8Chalk-Board,
Model 
Demonstration,
Video 
Demonstrations,
Presentations.

CO33 6Chalk-Board,
Model 
Demonstration,
Video 
Demonstrations,
Presentations.

CO55 8Chalk-Board,
Model 
Demonstration,
Video 
Demonstrations,
Presentations.
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Measure Displacement 
using LVDT 

Measure Temperature 
using Thermocouple 
&Thermistor, RTD.

Measurement of Strain 
using strain gauge.

Measurement of pressure 
by using pressure cell / 
load cell. 

Verify the photo electric 
effect of LDR, Photocell, 
photodiode. 

Experiment for humidity 
measurement.

 Experiment for angular 
velocity measurement.

 Verify action of ON/ 
OFF controller 

Verify working of P, I, D, 
controller 

 Identify Different measuring 
instruments. 

 Use LVDT as measuring 
instruments.

Use different temperature 
measuring methods.

Use Of strain gauge principle.

Find voltage with respect to strain 
developed in strain gauge.

Use of load cell principle.

Understand load and pressure 
transducer.

Use photo electric effect. 

 Can measure current with respect to 
light.

 Calculate voltage or current with 
respect to humidity 

 Use concept of angular velocity.

 Find angular velocity in rpm.

 Describe working of on / off 
controller.

 Explain working of P, D, I 
Controller.

Micro-Project

1

2

3

4

5

6

7

8

9

3

3

3

3

3

3

3

3

4

4

CO2

CO4

CO2

CO2

CO4

CO2

CO2

CO2

CO2

CO5

CO5

 Only one micro-project is planned to be undertaken by a group of two or three 
students that needs to be assigned to them. 

The micro-project can be based on industry applications, workshops, laboratory work, or field 
studies. Each micro-project should address two or more Course Outcomes (COs). Students are 
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required to give a seminar presentation on their project before submission. The micro-project 
must be submitted by the end of the semester in order to develop industry-oriented Course 
Outcomes (COs).

A suggestive list of micro-projects is given here. Similar micro-projects could be added by the 
concerned faculty.

1.  Student can make a project using different sensors / TRANSDUCERS.

2.  Students can verify telemetry system using RTD.

3.  Students make report on different controllers used in nearby industry. 

                                           

The teacher may assign assignments from each unit. All assignments must be completed 
individually and submitted with clear diagrams, proper explanations and supporting calculations 
where applicable. 

1.  Provide students with a weak analog signal from a sensor or function generator. Ask them 
to amplify it using an instrumentation amplifier.  Add low-pass/high-pass filters to 
remove noise.

2.  Implementation Of PID Controller using  virtual lab.

3.  Characterize the various sensor (RTD) using virtual lab.

4.  Create a comparative chart of various instrumentation amplifiers (e.g., INA114, AD620, 
LM324) using internet resources.

Setup for displacement measurement using LVDT board

Setup for measurement of Temperature.

Setup for measurement of strain-by-Strain Gauge 

Setup for measurement of pressure by Load cell 

Setup for measurement of light intensity by Photo cell 

Setup for measurement of Humidity.

Setup for measurement of Angular velocity 

Multimeter (DMM) three and half digit

Setup for PID Controller.

Work bench (DSO-60Mhz, Function generator- 10 Mhz, regulated 
DC power supply-0-30V, Digital Multimeter, Soldering station) 

1

2

3

4

5

6

7

1 to 9

8-9

1 to 9

1

2

3

4

5

6

7

8

9

10
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1

2

3

4

5

I

II

III

IV

V

Signal and its types

Transducers & sensors

Signal Conditioning

Telemetry & recorders

Control systems

CO1

CO2

CO3

CO4

CO5

3

23

6

8

8

5

50

15

15

15

CO1

CO2

CO3

CO4

CO5

2

3

2

2

2

1

2

2

1

2

1

2

2

2

2

1

1

1

1

1

1

1

1

1

1

1

2

3

3

2

-

3

-

-

-

 High:03, Medium:02, Low:01

Electronic Instruments

Principle of Instrumentation 

Electrical and Electronics 
Measurement 

Mc.Graw-Hill Education India Plt.Ltd

Pearson 

Dhanpat Rai & Co

H L Kalsi 

John P. Bently 

A.k. Sawhney 

1

2

3
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4

5

6

Technical Publications

Tata M Cgraw Hill 

Pearson

Basic Electrical 
Engineering 

Instrument Devices and 
Systems 

Control System

B. C. Nakara
 

C. S. Rajan 

I.J. Nagrath & M 
Gopal

*****

NPTEL study materials

Fluke on line blog

NI Learning Center

https://nptel.ac.in/courses/108105112

https://www.fluke.com/en-in/learn/blog/calibration/ signal-
conditioning-ensures-measurement-accuracy

https://education.ni.com/teach/resources/952/signals-and-
sensors

1

2

3
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The Minor Project–II provides students with practical exposure to advanced circuit design and 
hardware implementation. It bridges the gap between theory and practice by introducing 
students to PCB design, Op-Amps, Timers, ADC/DAC and Sensor-based applications.

This course emphasizes simulation, fabrication, testing and documentation skills. It encourages 
students to innovate, solve real-world problems and apply concepts learned in Analog & Digital 
Electronics. The hands-on approach ensures that students gain professional-level prototyping, 
troubleshooting and system integration skills needed in the electronics industry.

On completion of this minor project lab, students will be able to demonstrate:

1- Hands-on Prototyping Skills – Ability to design, simulate, fabricate and test advanced 
electronic circuits.

2- System Integration – Interfacing of sensors, ADC/DAC, timers and op-amp-based circuits 
in practical applications.

3- PCB Design & Fabrication Competence – Using design software (Proteus/PSPICE) and 
fabrication tools.

4- Troubleshooting Expertise – Identifying and solving problems in analog/digital mixed 
circuits.

5- Innovation & Problem-Solving – Designing projects with industry and societal 
applications (automation, safety, control systems).

6- Professional Reporting Skills – Preparing structured project reports and presenting 
outcomes effectively.

After completion of Minor Project–II, the student will be able to:

CO1: Identify, test and interpret datasheets of advanced components (Op-Amps, Timers, 
ADC/DAC, Sensors).

CO2: Use simulation tools for designing and analyzing mixed analog-digital circuits.

CO3: Select, design and simulate advanced project circuits based on sensors, op-amps and 
timers.

CO4: Design PCB layout, fabricate, assemble and test real hardware circuits.

CO5: Troubleshoot and optimize circuit performance using systematic methods.

CO6:  Prepare detailed technical reports and present the project effectively with 
industrial/societal relevance.

25394001 2 (TH:0,T:0,P:3)
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1.1 Identification of Op-Amps, ADC, 
DAC, Timers, Sensors.

1.2 Study and interpretation of datasheets. 

1.3 Testing of components using   
multimeter/DSO.

2.1 Select Project Problem based on timer 
circuits (delay, PWM), , Op-Amp 
(filters/amplifiers, ADC/DAC) and sensor 
based circuits.

2.2 Design & simulate circuit for given output.

3.1 Design hardware of circuit. 

3.2 Design PCB layout in simulation 
software. 

3.3 Fabricate & test PCB. 

3.4 Place components & test.

4.1 Perform functional testing. 

4.2 Troubleshoot problems and apply 
corrective actions.

 

5.1 Cover Page, Certificate, 
Acknowledgment, Abstract, TOC. 

5.2 Chapter 1: Introduction & industrial 
application. 

Select and test 
advanced components (Op-
Amps, Timers, ADC/DAC, 
Sensors).

 Understand datasheet 
& specifications of IC 555 timer, 
Op-Amp (741/LM324), 
ADC0808/0809, DAC0800, 
temperature & motion sensors.

 Select Project problem.

 Use simulation tools 
for analog/digital mixed circuits.

 Verify outputs for 
timer-based and sensor-based 
designs.

To Design Hardware of 
circuit on bread board. 

Design PCB layout for 
mixed-signal circuits.

 Fabricate PCB & test.

Perform testing of 
completed project circuit. 

 Troubleshoot faults and 
optimize performance.

Prepare structured 
technical report & presentation.

CO11 6

6 CO2,
CO3

2

20 CO3,
CO4

3

6 CO54

10 CO65
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5.3 Chapter 2: Component details & 
specifications. 

5.4 Chapter 3: Circuit Design, PCB 
design, Fabrication, Testing. 

5.5 Chapter 4: Estimation & Costing. 

5.6 Chapter 5: References. 

5.7 Final PowerPoint Presentation of 
project.

(Each student has to make two minor projects)

• PWM Motor Speed Controller using 555 Timer.

• Digital to Analog Converter using DAC0808.

• Analog to Digital Temperature Monitoring System using ADC0809.

• Audio Equalizer using Op-Amps.

• Fire/Smoke Alarm using Gas Sensor + Comparator.

• IR-Based Object Counter using Op-Amp Comparator + Digital Display.

• Smart Light Dimmer using TRIAC + Opto-Isolator (555 timer triggering).

• Heartbeat Sensor Interface with Digital Display.

• Automatic Fan Speed Controller based on Temperature Sensor (LM35 + Op-Amp).

• Signal Conditioning Circuit for Sensors (LM324).

• Password Protected Door Lock using Keypad & Microcontroller

• Digital Thermometer using LM35 + ADC + Microcontroller

• Frequency Counter using 555 Timer + Digital Counters

• Smart Home Automation using Bluetooth (HM-10/HC-05)

• IR Obstacle Detector & Counter

• Light Dimmer/Fan Regulator using TRIAC & Opto-isolator

• Automatic Room Light Controller with Person Counter (IR Sensors)

• Smart Dustbin (Ultrasonic + Servo Motor)

• Solar Powered Mobile Charger with Voltage Regulator

• IR Remote Controlled Robot Car

• Digital Voting Machine (LCD + Microcontroller version)

•  Heartbeat Monitoring System with Display

• Ultrasonic Distance Measurement System

• Elevator Simulation Using Logic Gates / Microcontroller
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• Data Logger (Temperature/Light values stored in EEPROM)

• Bluetooth Controlled LED Matrix Display

• Wireless Patient Monitoring System (Temperature + Pulse Rate)

• Digital Clock Generator with Microcontroller

• Automatic Fire Alarm System with Water Pump Control

Digital Multimeter (DMM) – (Having following Functions: DC/AC voltage, DC/AC 
current, resistance, diode voltage, diode continuity, Measurement of Capacitance, 
inductance

Resolution: 3-1/2 digits LCD Display with a maximum reading of 1999.

I/p Impedance: 10 M�


Voltage Measurement: DC/AC: .1mV-1000V

Current Measurement: DC/AC: .1µA to 10 A

Resistance: 200�
  - 20M�
 ;

Capacitance:- 10 pf to 200���I

�3�R�Z�H�U�����6�L�Q�J�O�H���V�W�D�Q�G�D�U�G�������Y�R�O�W���E�D�W�W�H�U�\����

�(�O�H�F�W�U�R�Q�L�F�V���: �R�U�N���%�H�Q�F�K�� ���7�D�E�O�H���Z�L�W�K���:�K�H�H�O�����Z�L�W�K���O�R�F�N�L�Q�J���P�H�F�K�D�Q�L�V�P���S�U�R�Y�L�G�H�G���D�W���O�H�J�V���R�I��
�Z�R�U�N�V�W�D�W�L�R�Q�����0�&�%���L�V���S�U�R�Y�L�G�H�G���Z�L�W�K���$�&���V�X�S�S�O�\���I�R�U���V�D�I�H�W�\���S�X�U�S�R�V�H�����7�H�P�S�H�U�D�W�X�U�H���0�R�Q�L�W�R�U����
�6�R�O�G�H�U�L�Q�J���6�W�D�W�L�R�Q�����'�6�2���������0�K�]�������3�U�R�J�U�D�P�P�D�E�O�H���'�&�� �3�R�Z�H�U���6�X�S�S�O�\�����/�&�5���0�H�W�H�U����
�)�X�Q�F�W�L�R�Q���J�H�Q�H�U�D�W�R�U�������0�+�]���������6�L�Q�H�����6�T�X�D�U�H�����W�U�L�D�Q�J�X�O�D�U���Z�D�Y�H���Z�L�W�K���������0�+�]���I�U�H�T�X�H�Q�F�\��������
�'�L�J�L�W�D�O���0�X�O�W�L�P�H�W�H�U�� ��-�����������3�R�Z�H�U���V�X�S�S�O�\�����2�Q���2
u���6�Z�L�W�F�K���D�Q�G���6�R�F�N�H�W���������D�P�S�����������1���2�6������
�2�Q���2
u���6�Z�L�W�F�K���D�Q�G���6�R�F�N�H�W���������$�P�S�����������1�R�V����

�0�X�O�W�L�S�O�H���R���S���'�&���3�R�Z�H�U���6�X�S�S�O�\

�/�R�J�L�F���3�X�O�V�H�U �� ���3�X�O�V�H���5�D�W�H�����������a�������+�]

�3�X�O�V�H���: �L�G�W�K�����������P�V

�7�H�V�W���3�R�L�Q�W���3�U�R�W�H�F�W�L�R�Q���������9���'�&�����������V�H�F�����0�D�[�������6�\�Q�F���,�Q�S�X�W���,�P�S�H�G�D�Q�F�H�������0�
��

�/�R�J�L�F���3�U�R�E�H �� ���/�R�J�L�F�����������6�L�J�Q�D�O���L�Q�S�X�W���O�H�Y�H�O���7�7�/�����!���������9���“���������9

�&�0�2�6�����!�����������9�F�F���“��������

�/�R�J�L�F�����������6�L�J�Q�D�O���L�Q�S�X�W���O�H�Y�H�O���7�7�/�����������������9���“���������9

�&�0�2�6�����������������9�F�F���“��������

�0�D�[���V�X�S�S�O�\���Y�R�O�W�D�J�H���Z�L�W�K�V�W�D�Q�G�������������9

�3�R�Z�H�U���V�X�S�S�O�\���U�D�Q�J�H �������������������9�����6�L�J�Q�D�O���L�Q�S�X�W���L�P�S�H�G�D�Q�F�H�����������0�


�0�D�[���L�Q�S�X�W���V�L�J�Q�D�O���I�U�H�T�X�H�Q�F�\�������������0�+�]�����0�L�Q�L�P�X�P���G�H�W�H�F�W�D�E�O�H���S�X�O�V�H���Z�L�G�W�K�������������Q�V��

1

2

3

4

5



107

�6�R�O�G�H�U�L�Q�J���,�U�R�Q���������:���������:��
�'�H�V�N�W�R�S���3�&�� ���6�S�H�F�L�¿�F�D�W�L�R�Q�������'�H�V�N�W�R�S���7�\�S�H�������7�K�L�Q���7�R�Z�H�U
�3�U�R�F�H�V�V�R�U���0�R�G�H�O�����������W�K���*�H�Q���,�Q�W�H�O�Š���&�R�U�H�Œ���L�������������������������0�%���F�D�F�K�H�����������F�R�U�H�V�����X�S���W�R����������
�*�+�]���7�X�U�E�R��
�&�3�8���&�D�F�K�H�������������0�%
�2�S�H�U�D�W�L�Q�J���6�\�V�W�H�P�����: �L�Q�G�R�Z�V������
�9�L�G�H�R���&�D�U�G�������,�Q�W�H�O�Š���8�+�'���*�U�D�S�K�L�F�V�����������Z�L�W�K���V�K�D�U�H�G���J�U�D�S�K�L�F�V���P�H�P�R�U�\
�0�H�P�R�U�\���	���6�W�R�U�D�J�H��
�5�$�0���������*�%���'�'�5���������[���*�%�����D�W�������������0�7���V��
�6�W�R�U�D�J�H���7�\�S�H�������������*�%���0�������3�&�,�H���1�9�0�H���6�R�O�L�G���6�W�D�W�H���'�U�L�Y�H
�'�L�V�S�O�D�\���6�L�]�H�����������������L�Q�F�K�H�V����
�3�D�Q�H�O���7�\�S�H�������/�(�'���'�L�V�S�O�D�\
�0�X�O�W�L�P�H�G�L�D���.�H�\�E�R�D�U�G�����2�S�W�L�F�D�O���0�R�X�V�H��
Latest circuit Simulator and PCB design software (Proteus 8 professional, multisim, 
pspice etc.) 

�3�&�%���)�D�E�U�L�F�D�W�L�R�Q���0�D�F�K�L�Q�H�������: �R�U�N�L�Q�J���D�U�H�D���;���[���<���[���=�����������������[�����������[�������P�P���0�L�Q�L�P�X�P���G�U�L�O�O��
�K�R�O�H���V�L�]�H���������������P�P�������0�L�Q�L�P�X�P���F�X�W�W�L�Q�J���W�U�D�F�H���V�S�D�F�H�������������P�P�������P�L�O�����;���<���U�H�V�R�O�X�W�L�R�Q������������������
�P�P���6�S�L�Q�G�O�H���V�S�H�H�G�����0�$�;�����5�3�0���������������������U�S�P���6�S�L�Q�G�O�H���P�R�W�R�U�������%�/�'�&���P�R�W�R�U���'�H�S�W�K��
�V�H�Q�V�L�Q�J���D�Q�G���D�G�M�X�V�W�P�H�Q�W�������$�X�W�R�P�D�W�L�F�����6�R�I�W�Z�D�U�H���F�R�Q�W�U�R�O�O�H�G���7�R�R�O���F�K�D�Q�J�H�������0�D�Q�X�D�O���7�R�R�O��
�K�R�O�G�H�U���������������L�Q�F�K���$�X�W�R���O�H�Y�H�O���V�X�U�I�D�F�H���L�Q�V�S�H�F�W�L�R�Q�������D�Y�D�L�O�D�E�O�H���:�R�U�N�L�Q�J���E�H�G�������&�D�V�W���$�O�X�P�L�Q�L�X�P��
�,�P�S�R�U�W�V���¿�O�H�V�������*�H�U�E�H�U���5�6������4�;���¿�O�H�V�����(�[�F�H�O�O�R�Q���'�U�L�O�O���'�;�)�� �D�Q�G���*���F�R�G�H���¿�O�H�V���;���<���=���G�U�L�Y�H�U������
�6�W�H�S�S�L�Q�J���P�R�W�R�U���3�R�Z�H�U���F�R�Q�V�X�P�S�W�L�R�Q���������������������9�$�&�����������: �� �6�R�X�Q�G���G�X�V�W���H�Q�F�O�R�V�X�U�H������
�,�Q�W�H�J�U�D�W�H�G���2�S�H�U�D�W�L�Q�J���6�\�V�W�H�P�������: �L�Q�G�R�Z�V�����������������������E�L�W��
�‡���6�R�I�W�Z�D�U�H���&�'�������Q�R�������8�6�%���'�U�L�Y�H�U�V�����0�D�Q�X�D�O�������‡���%�U�X�V�K�������Q�R�����‡���$�O�O�H�Q���N�H�\�������Q�R�V�����‡���&�R�U�G������
�3�R�Z�H�U���6�X�S�S�O�\�������Q�R�����‡���8�6�%���F�D�E�O�H���������Q�R�����‡���3�D�W�F�K���F�R�U�G�����´�������P�P����

6

7

8

9

1

2

3

4

5

I

II

III

IV

V

CO1

CO2,CO3

CO3,CO4

CO5

CO6

10

10

50

10

20

6

6

20

6

10

Advanced component identification & testing.

Project problem selection, circuit design on simulator.

Project problem hardware implementation

Testing & troubleshooting

Preparation of project report & presentation 
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CO1

CO2

CO3

CO4

CO5

CO6

3

3

3

3

2

2

2

2

3

3

3

2

2

2

3

3

2

3

1

2

3

3

3

3

2

2

3

3

3

2

1

2

2

2

2

2

1

1

2

3

2

3

 High:03, Medium:02, Low:01

The Transistor, Diode & Op-Amp Data 
Book for Design Engineers

Op-Amps & Linear Integrated Circuits

Electronic Devices and Circuit Theory

A Textbook of Applied Electronics

Electronic Principles

Microprocessors and Interfacing

The Resource Handbook of Electronics

TI Publications

Pearson / ISBN: 
978-0132808680
Pearson

S. Chand

McGraw Hill

McGraw Hill

CRC Press

Texas Instruments

Ramakant A. Gayakwad

Robert Boylestad & Nashelsky

R.S. Sedha

P. Malvino, D. Bates

Douglas V. Hall

Jerry C. Whitaker

1

2

3

4

5

6

7

*****

Video lectures & online courses on circuits, op-amps and 
design.

DIY electronics projects and circuit ideas.

Tutorials, simulation tools, community discussions.

PCB design & circuit simulation tool (educational resources).

Large repository of electronics project ideas.

Practical projects using sensors, microcontrollers, ADC/DAC.

NPTEL – Electronics Circuits 
& Systems

Electronics For You-Project Hub

All About Circuits

Proteus Design Suite

Electronics Hub

Arduino Project Hub

1

2

3

4

5

6
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�&�M�F�D�U�S�P�O�J�D�T���&�O�H�J�O�F�F�S�J�O�H��
�	�4�Q�F�D�J�B�M�J�[�B�U�J�P�O���J�O���$�P�O�T�V�N�F�S���&�M�F�D�U�S�P�O�J�D�T�
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�-�*�/�&�"�3���*�/�5�&�(�3�"�5�&�%���$�*�3�$�6�*�5�4

This course introduces the principles and applications of integrated circuits, particularly 

operational amplifiers and their configurations, applications and associated special function ICs. 

It equips students with analytical, design and implementation skills to build analog signal 

processing circuits and systems.

Understand the design and working of analog circuits using op-amps and special ICs.

Troubleshoot analog electronic circuits in real-time applications.

Design functional analog blocks for communication and signal processing applications.

Work with function generators, voltage regulators and waveform shaping ICs.

Upon successful completion of the course, the student will be able to:

CO1: Understand IC fabrication, circuit configuration and op-amp fundamentals.

CO2: Design and implement op-amp based linear and non-linear applications.

CO3: Understand and compare different A/D and D/A converters.

CO4: Explore waveform generators, regulators and special function ICs.

25395001 3 (TH:5,T:0,P:0)
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IC Fabrication and Circuit Configuration for Linear IC, 
Advantages of ICs over discrete components. General 
operational amplifier stage and internal circuit diagrams 
of IC 741, DC and AC performance characteristics, slew 
rate, CMRR, PSRR, Band Width, Input resistance, 
Output resistance, off-Set current and off-set Voltage.

 
Sign Changer, Scale Changer, Phase Shift Circuits, 
Voltage Follower, V-to-I and I-to-V converters, adder, 
subtractor, Instrumentation amplifier, Integrator, 
Differentiator, Comparators, clipper and clamper. 

Analog and Digital Data Conversions, D/A converter, 
specifications, weighted resistor type, R-2R Ladder type, 
high speed sample-and-hold circuits. A/D Converters 
specifications – Flash type, Successive Approximation 
type, Single Slope type 

 Sine-wave generators, Multivibrators and Triangular 
wave generator, Saw-tooth wave generator, ICL8038 
function generator, Timer IC 555, IC Voltage regulators 

– Three terminal fixed and adjustable  voltage regulators 

- IC 723 general purpose regulator. 

-Frequency to Voltage and Voltage to Frequency 
converters.

-Audio Power amplifier, Video Amplifier, Isolation 
Amplifier, Optocouplers.

-
Understand IC 
fabrication.

 
Understand Op-
Amp architecture 
and analyse 
characteristics of 
Op-Amp.

 Design 
basic linear/non-
linear op-amp 
circuits

 Explain 
and compare 
ADC/DAC 
techniques

 Design 
waveform 
generators and use 
special ICs

CO11 20

20 CO33

CO22 20

20 CO44
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1

2

3

4

I

II

III

IV

IC Fabrication & Op-Amp Basics

Op-Amp Applications

ADC/DAC

Waveform Generators & Special ICs

CO1

CO2

CO3

CO4

CO5

20

20

20

20

25

25

25

25

CO1

CO2

CO3

CO4

3

3

3

3

2

2

2

2

2

2

2

2

-

2

-

1

-

-

1

1

-

-

1

1

1

1

-

1

 High:03, Medium:02, Low:01

Op-Amps and Linear Integrated Circuits

Linear Integrated Circuits

Design with Operational Amplifiers and 
Analog ICs

Electronic Devices and Circuit Theory

Pearson

New Age Publishers

McGraw-Hill

Pearson

1

2

3

4

Ramakant Gayakwad

D. Roy Choudhury

Sergio Franco

Robert Boylestad
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Online circuit simulator

Online circuit building and testing

Op-Amp tutorials playlist

https://www.falstad.com/circuit

https://www.tinkercad.com/circuits

https://www.youtube.com/playlist?list=PLC3y8-
rFHvwg2RBz6UplKTGIXREtBhLxZ

1

2

3

*****
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Power Electronic control circuits plays a major role in industries. In this era of automation in 

industry and manufacturing sector, the mechanical controls are largely replaced by power 

electronic devices. In this context this course aims at acquainting the students with the basic 

principles and applications of basic power electronics devices, so that they can maintain the 

control circuits used in the field. 

The aim of this course is to help the student to attain the following industry identified 

competency through various teaching learning experiences:

•  Maintain power electronic devices in electronic circuits.

Students will be able to achieve & demonstrate the following COs on completion of course 

based learning:-

CO1: Identify power electronic devices in circuits.

CO2: Maintain triggering and commutation circuits.

CO3: Use phase-controlled rectifiers in different applications.

CO4: Use choppers and inverters in different applications.

CO5: Maintain control circuits consisting of power electronic devices.

25095002 4 (TH:3,T:0,P:3)

�1�0�8�&�3�����&�-�&�$�5�3�0�/�*�$�4��
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 SCR: Construction, 
operating Principle with 
Two-transistor analogy, 
V-I characteristics, 
latching current (I )   L

and holding current  
(I ), Application of  H

SCR

Thyristor family 
devices: TRIAC, DIAC, 
Power MOSFET, IGBT: 
Construction, operating 
principle, V-I 
characteristics and 
applications.

 Concept of turn on 
mechanism of SCR: 
High voltage  
triggering, thermal 
triggering, illumination 
triggering, dv/dt 
triggering, gate 
triggering.

 Gate triggering 
circuits: resistance 
triggering circuit, 
resistance- capacitance 
triggering circuit.

 Turn off methods: 
natural commutation, 
force commutation 
(basic concepts).

 Explain with sketches 
the working of the given type of 
thyristor devices.

 Interpret V-I 
characteristics of the given 
power electronic device.

Calculate latching 
current (IL)and holding current 
(IH)for the given type of SCR.

 Identify various power 
electronic devices along with 
their specification.

Describe with sketches 
the procedure to troubleshoot 
the simple given type of 
thyristor circuits.

Describe the turn- on 
mechanism of the given SCR 
circuit.                       

Explain with sketches 
the effect of the given firing 
angles on load voltage.

 Explain with sketches 
the methods of triggering for the 
given SCR.

Explain with sketches 
the turn off method of the given 
SCR.

Explain with sketches 
the working of protection 
circuits for the given SCR 
against over voltage, over 
current.

Describe with sketches 
the procedure to troubleshoot 
the simple given type of 

CO11 8

10

Chalk-Board,
Model 
Demonstration,
Video 
Demonstrations,
Presentations.

CO22 Chalk-Board,
Model 
Demonstration,
Video 
Demonstrations,
Presentations.
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Protection circuits of 
SCR: over voltage, over 
current, snubber circuit and 
crowbar circuit.

Phase control 
parameters: Firing angle 
(�.�����D�Q�G���F�R�Q�G�X�F�W�L�R�Q���D�Q�J�O�H��
���‘����

�&�L�U�F�X�L�W���G�L�D�J�U�D�P�����Z�R�U�N�L�Q�J��
�S�U�L�Q�F�L�S�O�H���D�Q�G���Z�D�Y�H�I�R�U�P�V���R�I��
�I�R�O�O�R�Z�L�Q�J����

���������6�L�Q�J�O�H���S�K�D�V�H���K�D�O�I���Z�D�Y�H��
�F�R�Q�W�U�R�O�O�H�G���U�H�F�W�L�¿�H�U���Z�L�W�K���5��
�D�Q�G���5�/���O�R�D�G�����H
u�H�F�W���R�I��
�I�U�H�H�Z�K�H�H�O�L�Q�J���G�L�R�G�H���Z�L�W�K��
�5�/���/�R�D�G��

���������6�L�Q�J�O�H���S�K�D�V�H���F�H�Q�W�U�H��
�W�D�S�S�H�G���I�X�O�O���Z�D�Y�H���F�R�Q�W�U�R�O�O�H�G��
�U�H�F�W�L�¿�H�U�����Z�L�W�K���5���D�Q�G���5�/��
�O�R�D�G�����H
u�H�F�W���R�I���I�U�H�H�Z�K�H�H�O�L�Q�J��
�G�L�R�G�H���Z�L�W�K���5�/���/�R�D�G��

���������%�D�V�L�F���W�K�U�H�H���S�K�D�V�H���K�D�O�I��
�Z�D�Y�H���F�R�Q�W�U�R�O�O�H�G���U�H�F�W�L�¿�H�U����

�8�Q�L�W���������&�K�R�S�S�H�U�V���D�Q�G��
�,�Q�Y�H�U�W�H�U�V

���������&�R�Q�Y�H�U�W�H�U�V���D�Q�G���W�K�H�L�U��
�W�\�S�H�V

���������&�K�R�S�S�H�U�V���D�Q�G���L�W�V���W�\�S�H�V����
�%�O�R�F�N���G�L�D�J�U�D�P���D�Q�G��
�Z�R�U�N�L�Q�J���R�I���V�W�H�S���X�S���D�Q�G��
�V�W�H�S���G�R�Z�Q���F�K�R�S�S�H�U�V���X�V�L�Q�J��
�S�R�Z�H�U���0�2�6�)�(�7��

���������,�Q�Y�H�U�W�H�U�V�������&�L�U�F�X�L�W��
�G�L�D�J�U�D�P�����Z�R�U�N�L�Q�J���R�I���V�H�U�L�H�V��
�L�Q�Y�H�U�W�H�U���D�Q�G���S�D�U�D�O�O�H�O��
�L�Q�Y�H�U�W�H�U��

thyristor turn ON/OFF 
circuit.

 Explain with 
sketches the effect of change 
in firing angle on output 
current of the given rectifier 
considering concept of phase 
control.

Interpret the output 
waveforms of the given 
phase-controlled rectifier for 
given load condition.

 Calculate load 
voltage and load current of 
the given controlled rectifier.

Explain effect of the 
given load on the output of 
the given controlled rectifier.

Describe with 
sketches the procedure to 
troubleshoot the simple given 
type of phase-controlled 
rectifier.

Explain the working 
of the given Choppers with 
sketches and formulas.

Explain with 
sketches the working of the 
given type of inverter   
circuit.

Select the chopper 
and inverter for the given 
application.

Describe with 
sketches the procedure to 
troubleshoot the simple  
given type of 
Chopper/Inverter

CO44 12Chalk-Board,
Model 
Demonstration,
Video 
Demonstrations,
Presentations.

Chalk-Board,
Model 
Demonstration,
Video 
Demonstrations,
Presentations.

8 CO33
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�8�1�,�7���������,�Q�G�X�V�W�U�L�D�O��
�$�S�S�O�L�F�D�W�L�R�Q�V���R�I���S�R�Z�H�U��
�H�O�H�F�W�U�R�Q�L�F���G�H�Y�L�F�H�V

���������/�L�J�K�W���G�L�P�P�H�U���F�L�U�F�X�L�W��
�X�V�L�Q�J���'�,�$�&�����7�5�,�$�&

���������%�D�W�W�H�U�\���F�K�D�U�J�H�U���X�V�L�Q�J��
�6�&�5 

���������(�P�H�U�J�H�Q�F�\���O�L�J�K�W�L�Q�J��
�V�\�V�W�H�P using SCR

���������7�H�P�S�H�U�D�W�X�U�H���F�R�Q�W�U�R�O�O�H�U��
�X�V�L�Q�J���6�&�5

���������%�X�U�J�O�D�U�¶�V���D�O�D�U�P���V�\�V�W�H�P

Describe the use of 
power electronic devices in 
the  given  industrial    
circuit.                

 Identify industrial 
control circuit in the given 
PCB.

 Describe the 
performance of the given 
Industrial control circuit.

Explain with 
sketches the working of the 
given type of UPS

 Describe with the 
sketches the procedure to 
troubleshoot the  given  
power electronic application 
such as the UPS/SMPS and 
others.

Chalk-Board,
Model 
Demonstration,
Video 
Demonstrations,
Presentations.

10 CO55

Measuring holding 
current (IH) and latching 
current (IL) of a given 
SCR from its V-I 
characteristic curve.

To study the triggering of 
SCR using UJT.

Ability to design and set up a basic 
circuit to measure the V-I characteristics of 
an SCR.

 Ability to analyze the V-I 
characteristic curve to determine the holding 
and latching currents.

 Understand the working principle 
of Silicon Controlled Rectifier (SCR) and 
Unijunction Transistor (UJT).

Construct and analyze a basic 
triggering circuit for an SCR using a UJT 
relaxation oscillator.

1

2

4

4

CO1

CO1
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3

4

5

6

7

Determine break over 
voltage(VBO) of given 
DIAC from its V-I curve.

Test the effect of variation 
of resistor, capacitor in R 
and RC triggering circuits 
of firing angle of SCR.

Draw and measure  the  
V-I characteristic curve of 
TRIAC.

Test the performance of 
any one commutation 
circuit.                                                

Test the performance of 
half wave-controlled 
rectifier with R, RL load 
and measure load  
voltage.

 Demonstrate how UJT generates 
gate pulses to turn ON the SCR.

 Observe and interpret SCR 
behavior in the triggered and non-triggered 
states through waveform analysis or 
LED/Load response.

 Ability to design and set up a basic 
circuit to measure the V-I characteristics of a 
DIAC.                         

 Ability to analyze the V-I 
characteristic curve to determine the 
breakover voltage.

 Ability to design and implement R 
and RC triggering circuits for an SCR.

 Ability to analyze the collected data 
to determine the effect of varying resistor 
and capacitor values on the firing angle.

 Ability to design and set up a basic 
circuit to measure the V-I characteristics of 
TRIAC

 Ability to analyze the V-I 
characteristic curve to determine the holding 
and latching currents.

 Ability to design and implement a 
commutation circuit for a power electronic 
converter.

 Ability to analyze the collected data 
to evaluate the performance of the 
commutation circuit, including the turn-off 
time, overvoltage spikes and power losses.

 Ability to design and implement a 
half-wave controlled rectifier circuit with R 
and RL loads.

 Ability to analyze the collected data 
to evaluate the rectifier's performance, 
including the average output voltage, RMS 
output voltage, ripple factor and power 
factor.

4

4

4

4

4

CO1

CO2

CO2

CO2

CO3
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 Ability to design and implement a 
full-wave controlled rectifier circuit with R 
and RL loads.

 Ability to analyze the collected data 
to evaluate the rectifier's performance, 
including the average output voltage, RMS 
output voltage, ripple factor and power 
factor.

 Ability to design and implement a 
step-up chopper circuit.

Ability to analyze the collected data 
to determine the output voltage for different 
duty cycles and compare the results with 
theoretical calculations.

Ability to test a series inverter 
circuit.

 Ability to analyze the collected 
data to determine the output frequency and 
voltage, as well as the sharing of load 
current among the series inverters.

Ability to design a light dimmer 
circuit using a TRIAC and appropriate 
components.

Ability to test the performance of 
the light dimmer circuit, adjust the resistance 
to control the lamp's intensity and 
troubleshoot any issues.

Micro-Project

Test the performance of 
full wave-controlled 
rectifier with R, RL load 
and measure load voltage.

Find output voltage of 
step- up chopper for 
different values of duty 
cycles.

Test series inverter circuit 
to observe and draw 
waveform.

Build light dimmer circuit 
using TRIAC test the 
effect of resistance 
variation on intensity of 
lamp.

8

9

10

11

4

4

4

4

4

CO3

CO4

CO4

CO5

Only one micro-project is planned to be undertaken by a group of two students.

The micro-project can be based on industry applications, workshops, laboratory work, or field 
studies. Each micro-project should address two or more Course Outcomes (COs). Students are 
required to give a seminar presentation on their project before submission. The micro-project 
must be submitted by the end of the semester in order to develop industry-oriented Course 
Outcomes (COs).
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A suggestive list of micro-projects is given here. Similar micro-projects could be added by the 
concerned faculty.

1. Controlled Rectifier: Build a circuit of the Battery charger for charging a battery of 6V, 
4AH.

2. Controlled Rectifier: Build fan speed regulator circuit using DIAC, TRIAC on  zero  
PCB.

3. Phase controlled rectifiers: Build the circuit for speed control of 12V DC shunt motor

4. Phase controlled Rectifiers: Build AC power flasher using two SCRs on Zero PCB.

5. Industrial Applications of power devices: Build DC time delay relay using PUT on zero 
PCB.

6. Turn ON and Turn OFF method of SCR: Build Ramp and pedestal synchronized 
tiggering circuit using UJT and pulse transformer on zero PCB

7. Industrial Application of Power devices: Build temperature controller using PT- 100 
thermistor and thyristor on zero PCB.

8. Industrial Application of Power devices: Build Emergency light system, For 6V battery 
on zero PCB.

9. Industrial Application of Power devices: Build low power SMPS of 0 to 12V DC using 
suitable power electronic device on zero PCB.

10. Industrial Application of Power devices: Simulate control of intensity of light using phase 
control.

11. Choppers and Inverters: Build step down chopper using MOSFET/IGBT on zero PCB.

The teacher may assign assignments from each unit. All assignments must be completed 
individually and submitted with clear diagrams, proper explanations and supporting calculations 
where applicable. 

1. Design and simulate a single-phase controlled rectifier circuit using SCRs and analyze its 
output waveforms for varying firing angles.

2. Prepare a presentation (5 to 8 slides) on industrial applications.

3. Develop a functional prototype or simulate an emergency lighting system that switches 
ON when mains fail using SCRs, relay and rechargeable battery. Include block diagram, 
working and timing diagram.
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DSO

TONG tester

Digital tachometer

LCR Q meter 

Multiple output DC regulated power supply: 0-30V, 0-100V, 0-300V 
upto 3A

Function generator

Single phase DIMMERSTAT

Digital Multimeter

Desktop PC

Experimental Board for the Study of DIAC, TRIAC & their V-I 
Characteristics

SCR Characteristics including dv/dt characteristics. DC  drive using 
SCR with over load protection, over current protection, over voltage 
protection, field failure protection, voltage feedback control 
arrangement output variable 0-300V 20A  and fixed 220 volt 2A

To study the Resistor Triggering circuit.

To study the Resistor-Capacitor Triggering Circuit.

To study the triggering of SCR using UJT.

MOSFET Characteristics

Half controlled  and fully controlled converter

SCR Lamp Flasher

Series Inverter

Single Phase PWM Inverter

(Single phase standalone boost Inverter, Single Phase PV Grid-
connected Inverter, single phase grid tie inverter working mode of 
switching PWM boost converter, MPPT Control of Boost Converter)   

FEATURE

Digital Voltmeter and digital ammeter 

•     Instruction manual.

•     Protection Cover.

•     Patch Cords 2mm/4mm

Supply provided through the 3 pin computer socket with appropriate 
fuse 

4,6,7,8,10,13

7,8

Micro Project

1,3,5

1,2,9

9

6

1,2

Micro project

3,5

1,2,4,7,8,10,11

1

2

3

4

5

6

7

8

9

10

11
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TECHNlCAL SPECIFICATIONS: On board Digital ammeter, digital 
voltmeter, power factor meter, wattmeter,  should be provided

Power Supplies:

•    It should consist of variable DC output power supply 0-15V, 
250mA DC.,0-300v dc Regulated 20A, fixed Dc 200V 2A, DC 
output power supply 0-30V, 250mA DC.

•       DC Power Supply +24V, 3A DC.

•       AC Power Supply 0-250,6A DC.

•       Operated on Mains power supply 3 phase 415 volts +/-10%

Experimental Board for Step UP chopper

Experimental Board for Step Down chopper

9

11

12

13

1

2

3

4

5

I

II

III

IV

V

Thyristor Family Devices

Turn On and Turn Off methods of SCR

Phase controlled Rectifiers 

Choppers and Inverters

Industrial Applications of power electronic devices

CO1

CO2

CO3

CO4

CO5

8

10

8

12

10

13

20

20

27

20

CO1

CO2

CO3

CO4

CO5

3

2

2

2

2

1

2

1

1

3

2

2

1

2

2

-

2

1

-

3

2

2

1

1

2

1

2

2

2

3

-

-

-

-

3

 High:03, Medium:02, Low:01
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Power Electronics

Fundamentals of Power 
Electronics

Power Electronics 
Essentials and Applications

Power Electronics Circuits 
Devices and Applications

SCR Manual including 
TRIACS and other 
thyristors (6th Edition)

Oxford University Press, New Delhi 
110001,2013, ISBN 0-19-567092-2

ISTE Learning materials centre,2006, 
ISBN:9788125918530

Wiley India Pvt. Ltd., New Delhi, 
2011, ISBN:9788126519453

Pearson Education India, New Delhi, 
2012, ISBN:9780133125100

General Electric Co,2007, 
ISBN:9780137967636

Moorthi, V.R.

Bhattacharya, 
S.K.

Umanand, L

Rashid, 
Muhammad H.

General Electric 
(Author)

1

2

3

4

5

*****

NPTEL study materials

All about Power Electronics 
circuits

Online books for Power Electronics

Power electronics software

IET Power Electronics

https://nptel.ac.in/courses/108101038

www.books.google.co.in/books/about/ Power_ 
Electronics

www.en.wikibooks.org/wiki/Power_Electronics

https://psim.software.informer.com/

https://ietresearch.onlinelibrary.wiley.com

1

2

3

4

5
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In the Present global scenario of digital world, industries are moving towards complete 

automation. Here the role of embedded system is increasingly vital in various domain such as 

home automation, medical system, security system and many more. They offer specialized, 

energy-efficient solutions for dedicated applications, integrating hardware and software for 

seamless operation. Their adaptability and optimization are crucial for modern technology.

This course is designed to align with the evolving needs of the electronics and automation 

industry. Upon successful completion, students will possess the foundational skills and applied 

knowledge required to work effectively in embedded system design and microcontroller-based 

automation. Employers can expect students to:

• Demonstrate a strong understanding of microcontroller architecture and embedded 

systems fundamentals.

• Write and debug basic to intermediate level programs using Assembly and Embedded C.

• Integrate and interface sensors, actuators and peripheral devices with microcontrollers 

such as 8051 and Arduino.

• Develop simple automation solutions using embedded platforms for real-world 

applications such as home automation, industrial control and IoT-based systems.

Students will be able to achieve & demonstrate the following COs on completion of course 

based learning:-

CO1: Select the relevant microcontroller for given appropriate.

CO2: Develop basic programs to learn various instruction sets used in microcontrollers.

CO3: Set all control register as per application.

CO4: Interface different devices with microcontroller for given application.

CO5: Develop application of embedded system.

25095003 3 (TH:3,T:0,P:3)

�.�*�$�3�0�$�0�/�5�3�0�-�-�&�3���"�/�%���&�.�#�&�%�%�&�%���4�:�4�5�&�.



126

Introduction & features 
of microcontroller,

Pin details 

I/O Port structure 

Memory Organization 

 External Memory

Different instruction 
groups

 Addressing Modes

Instruction types

Timer operation 
(TMOD, TCON)

Serial Port operation 
(SCON, SBUF)

Interrupts (IE, IP) 

Power handling 
(PCON)

 Describe the benefits 
of Microcontroller.

 Describe the 
components of 
Microcontroller.  

 Compare the 
characteristics of different 
types of microcontrollers.

 Describe the pin 
detail of 8051 micro 
controller.  

Draw the port 
structures and describe their 
working.

 Describe memory of 
microcontroller.

 Interface external 
memory with microcontroller.

 Identify different 
instructions groups and 
categorise all in instructions.

 Apply the concept of 
addressing modes. 

 To control the baud 
rate of serial communication 
by initializing the timer.

 By initializing 
counter (TMOD, TCON) 
count the successful event.

 Set SCON for 
required baud rate and control 
serial communication, using 
SBUF. 

 Set the priority and 
enabling of interrupt signal.                                   

CO11 8

6

Presentation, 
Chalk Board, 
Tutorial.

CO22 Chalk-Board,
Model 
Demonstration,
Video 
Demonstrations,
Presentations.

12 CO33 Chalk-Board,
Model 
Demonstration,
Video 
Demonstrations,
Presentations.



127

Different types of 
Assembler directives.

Interfacing of Switches 
and LED with C 
Programming 

 Interfacing of three 7- 
segment display 

 Interfacing of ADC, 
DAC with 8051. 

 Introduction, 
Embedded design concept.

 AVR: ATMEGA328P

Pin description & 
features.

Memory structure 

Architecture 

Arduino Uno:- 
Introduction, Types, 
Features of Arduino Uno; 
GPIO of Arduino Uno.

Digital input output 
Interfacing of LED with 
Switch, Ultrasonic sensor.

Interfacing of Stepper 
Motor, DC Motor, Concept 
of Shield.

SPI and I2C Protocol, 
Interfacing of LCD using 
I2C Protocol.

 Introduction to DAQ 
System: Definition, 
working, components 

 Twice the Baud rate 
using PCON and handle the 
power utilization of 
microcontroller.

 Describe Assembler 
directives.          

 Explain the 
Interfacing of Switch and 
LED with microcontroller.

 Describe the 
connection of 8051 with 7- 
segment.  

 Describe the 
interfacing of ADC and DAC 
with microcontroller.

 Describe Embedded 
system.                  

 Describe Pin detail, 
Memory and Architecture of 
AVR Processor.                    

 Explain the features 
and GPIO pins of Arduino 
Uno.                         

 Describe Digital 
input and output.  Design and 
explain the circuit of 
interfacing different digital 
sensors with Arduino.

 Explain different 
types of motors and explain 
its connection with Arduino.

 Describe different 
communication protocol. 

 Describe the 
concept and application of 
Data Acquisition System 
(DAQ) and Explain analog 
input/output using different 
analog devices to interface 
with Arduino.

CO44 8Chalk-Board,
Model 
Demonstration,
Video 
Demonstrations,
Presentations.

CO55 14Chalk-Board,
Model 
Demonstration,
Video 
Demonstrations,
Presentations.
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Familiarization of 
Microcontrollers (8051) 
development board/ 
experimental setup.

Write ALP for two 8 bit 
Addition, subtraction.

Write ALP for finding the 
greatest/ Smallest number 
out of 10 numbers. 

Write ALP for arranging 
ascending & descending 
order of number out of 10 
numbers. 

Interfacing of switch and 
LED with 8051.

Interfacing 7 segment 
with 8051 development 
board.

Interface temperature 
sensor using ADC with 
8051.

Interface DAC with 8051 
for staircase output. 

 Identify Different components of 
8051 experimental setup. 

 Explain each Component in detail  
with specification.

 Develop a program with arithmetic 
instructions. 

 Upload program in microcontroller. 

 Develop a program of 
greatest/smallest no.    

 Use Arithmetic, Branch, Data 
transfer and Logical group instructions.

 Verify the output of program.

Gain a comprehensive 
understanding of formation of counter, 
selection of instruction, Looping and 
updating the output.

 Build a program to interface LED 
control by switch. 

 Connect LED and switch , run  the 
program  and verify the output.

 Build a program to interface 7 
Segment. 

 Connect 7 segment and run the 
program and verify the output.

 Build a program to Interface 
temperature sensor using ADC.  

 Connect temperature sensor with 
8051 using ADC , run the program and 
check the temperature on LCD or in 
Memory or in port.

 Interface DAC with 8051 
microcontroller.

1

2

3

4

5

6

7

3

3

3

3

3

3
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CO4
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Interface Stepper motor 
with Arduino UNO.

Interface DC motor with 
Arduino.

Interface LCD with 
Arduino.

Interface LCD with 
Arduino with I2C 
Protocol.

Interface temperature 
sensor with analog input 
of Arduino and display 
output in LCD display.

Interface IR sensor to 
measure the distance of 
Object.

 Build a program to interface 
Stepper motor.   

 Connect Stepper motor and run the 
program and verify the output.

 Build a program to interface DC 
motor.  

 Connect DC motor and run the 
program.

 Build a program for LCD display.

 Connect LCD and run the 
program.

 Build a program for LCD display 
using I2C protocol. 

 Connect LCD and I2C card and 
run the program.

 Build a program for temperature 
measurement using temperature sensor.   

 Connect temperature sensor with 
Arduino and run the program and display 
output in LCD display.

 Build a program to interface IR 
sensor to measure the distance and display 
on LCD display. 

 Connect IR sensor and LCD with 
Arduino and run the program and display 
output in LCD display.

Micro-Project

8

9

10

11

12

13

3

3

4

3

4

3

4

CO5

CO5

CO5

CO5

CO5

CO5

 Only one micro-project is planned to be undertaken by a group of two students. 

The micro-project can be based on industry applications, workshops, laboratory work, or field 
studies. Each micro-project should address two or more Course Outcomes (COs). Students are 
required to give a seminar presentation on their project before submission. The micro-project 
must be submitted by the end of the semester in order to develop industry-oriented Course 
Outcomes (COs).
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A suggestive list of micro-projects is given here. Similar micro-projects could be added by the 
concerned faculty.

1.  Automatic room light control using IR sensor.

2.  Automated fan speed control using temperature sensor.

3.  Street Light control using LDR.

4.  Automated Plant watering system.

5. Home automation system.

The teacher may assign assignments from each unit. All assignments must be completed 
individually and submitted with clear diagrams, proper explanations and supporting calculations 
where applicable. 

1. Design Circuits on Simulator using 89C52/89S52: Design and simulate circuits with an 
oscillator and reset circuit for various applications.

2. Design Circuits using 89C52/89S52: Create physical circuits with an oscillator and reset 
circuit for different applications based on 89C52/89S52 microcontrollers.

3. Presentation on SFR (Special Function Registers): Prepare a detailed presentation 
explaining Special Function Registers in 89C52/89S52 microcontrollers.

Experimental Board for Microcontroller 8051 with programmer.- Provision 
to develop circuits on board and run ALP (Assembly Language Program): 
Compatible with keil software. USBASP            

Programming mode: PC mode, Hex keypad mode; 

MCU: 89S52 core /8051/8031/

LCD Display16X2; 

Crystal Frequency: 11.0592 MHz                 

DC Power Supplies: +12V, -12V, +5V & - 5V

Programmer: Ready to run programmer will program 8051 devices 

Input/Output & test points provided on board Interconnection for modules: 
2 mm patch cords and FRC cables 

1-71
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On board breadboard for self circuit design. Onboard ADC and DAC, 8 
LED Panel, 7- Segment, Switch. USBASP PROGRAMMING DRIVER; 
8051 ISP PROGRAM AND DRIVER; Power Supply: 110V - 260V AC, 
50/Hz Every pin is marked in order to make work easier. 

Experimental Board for Embedded System Trainer (Arduino Basic):- 
Having Following Components on Board: 

Arduino Uno Microcontroller: ATmega328P

Operating Voltage: 5V, Digital I/O Pins: 14PWM 

Output Pins: 6, Analog Input Pins: 6

Flash Memory: 32 KB, SRAM: 2 KB EEPROM: 1 KB, 

Clock Speed: 16 MHz, USB A to USB B Cable, Following 

Modules required are :

1. 840 Point Bread Board 

2.  Push Button-01 no, 

3.  Seven Segment Display  

4.  DC Motor: Operating Voltage: 4.5 to 6V No-load Current: 70 mA, 
Loaded Current: 250 mA to 500mA 

5.  Stepper Motor: Rated voltage:  5VNumber of Phase: 4, Speed 
Variation Ratio: 1/64 Stride Angle: 5.625°/64

6.  LCD Display: Operating Voltage: 5V Supply Current: 3.0 To 4.5 mA, 
Number Of Characters: 16 Characters X 2 Lines, Character Format: 5 
X 8 Dots"

7.  I2c Module

8-132

1
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II

III

IV

V

Microcontroller Series (MCS)-51

Instruction Set

Special Function Register (SFRS) 

Assembler Directives & Interfacing

Embedded System

CO1

CO2

CO3

CO4

CO5

8

6

12

8

14

15

15

25

15

30
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CO1

CO2

CO3

CO4

CO5

1

1

1

1

1

-

2

3

2

2

2

2

2

3

3

-

-

2

3

3

-

1

1

2

3

1

1

1

3

3

-

-

-

2

2

 High:03, Medium:02, Low:01

The 8051 Microcontroller and Embedded 
Systems,

The 8051 microcontroller, Third Edition,

Embedded Systems- Architecture, 
Programming and Design

Arduino made Simple with Interactive 
Projects,

The AVR microcontroller & embedded 
system using Assembly & C

Arduino Book for Beginners

Pearson education.

Cengage Learning.

TMH, New Delhi.

BPB Publications

Pearson Education 
India

Open Hardware Design 
Group LLC

Mazidi and 
Mazidi

Ayala Kenneth

Raj Kamal

Ashwin Pajankar

M A Mazidi, 
Naimi: 

Mike Cheich; 

1

2

3

4

5

6

*****

Interfacing ADC with 
8051

Interfacing 7 segment

Understand ATmega 328P

Interfacing switch & LED

https://slideplayer.com/slide/4584350/; 109EE0278.pdf; 
Course Contents  

Seven segment interfacing with 8051-Single & Quad module

L8 understanding-atmega328 p-1 | PPT

https://aticleworld.com/interfacing-of-switch-and-led-using-
the-8051/

1

2

3

4
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In the Present global scenario of manufacturing, industries are moving towards complete 

automation. Small and medium scale industries are in the phase of switching to PLC and 

SCADA technology for all kinds of control. Therefore it is necessary for a diploma engineer to 

have knowledge of PLC and SCADA. This course attempt to provide basic knowledge of these 

technologies to provide operational competency. Hence this course is foundation for the 

engineering students who want to further specialize in the automation field. 

In today’s rapidly evolving industrial landscape, automation plays a crucial role in increasing 

productivity, ensuring precision, improving safety and reducing manual intervention. Industries 

expect diploma-level electronics engineers to be well-versed in the fundamental tools and 

systems that power automation, especially PLC (Programmable Logic Controllers) and SCADA 

(Supervisory Control and Data Acquisition).

Students will be able to achieve & demonstrate the following COs on completion of course 

based learning:-

CO1: Identify different component of automation system.

CO2: Interface the given I/O device with appropriate PLC module.

CO3:  Develop basic Ladder program.

CO4:  Develop a PLC ladder program for given application.

CO5: Prepare a SCADA and HMI application.

25095004 4 (TH:3,T:0,P:3)
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 Need of Industrial 
Automation. 

Basic Components of 
Automation system 

Types Of Automation 
system:- Fixed, Programmable, 
Flexible.

Overview of  Industrial 
automation: PLC, HMI, SCADA, 
DCS, Drives.

Overview of Industry 4.0, 
Introduction to smart 
manufacturing.

 Advantages of PLC Over 
Relay.

 Building blocks of PLC: 
CPU, Memory Organization, 
input-output modules (discrete 
and analog ), Power supply.

 Selection of Input / Output 
Modules and interface different 
I/O Devices.

Concept of PLC scan cycle 

Concept of sink & source 
input /output card.

PLC I/O Addressing.

3.1 Basic Instructions – NO & 
NC contacts

3.2 User & bit functions(Boolean 
Gates).

 Describe the 
benefits of Industrial 
Automation system.

 Describe the 
function of different 
components of 
automation system.

Compare the 
characteristics of 
different types of 
automation system.    

 Describe the 
application of the 
Automation System

 Compare PLC 
with Relay module. 

 Describe each 
block of PLC. 

 Select 
appropriate input/ 
output module.

 Explain PLC 
Scan cycle.

 Explain the 
sink and source of 
input/output module.

 Identify 
input/output cards from 
their address in PLC 
rack.  

 Explain NO 
and NC contact.

 Develop 
Ladder for different 
gates.

CO11 4

8

Presentation, 
Chalk Board, 
Tutorial.

CO22 Chalk-Board,
Model 
Demonstration,
Video 
Demonstrations,
Presentations.

16 CO33 Chalk-Board,
Model 
Demonstration,
Video 
Demonstrations,
Presentations.



135

Compare Instructions

Compute / Math 
Instructions

 Move & Logical 
Instructions

 Concept of latching & 
unlatching

Timers (on-delay timer, 
off-delay timer, retentive 
timer, resetting of   timers).

Counters (Counter 
instructions like up-counter, 
down-counter, resetting of 
counters).

Sequencers, output 
sequencers,   input   
sequencers time driven and 
event driven sequencers, 
masking.

 Temperature control using 
PLC 

 Conveyor system 

 Stepper Motor control 

 Traffic light control 

  PLC-based control of 
Hydraulic Components 
(working): Double Acting 
Cylinder, Single Acting 
Cylinder 

Flow Control Valve Solenoid 
Valves 

 

SCADA Architecture / 

 Develop ladder 
program for given task 
using compare 
instruction.    

 Develop a 
ladder program using 
arithmetic instruction.

 Describe data 
handling instruction.

 Describe  logical 
instruction.                               

 Develop a 
ladder program using 
latching and unlatching.

 Use timer and 
counter to write a 
program to perform given 
task.

Describe 
sequencer instructions. 

 Describe a 
ladder program where 
motor is running for 
sequence of time interval.

 Explain PLC 
Operated conveyor 
system.                                       

 Describe a 
Ladder to control forward 
and reverse of stepper 
motor.             

 Describe traffic 
light control using 
sequencer instruction.

 Explain use of 
PLC in controlling basic 
hydraulic components.

 Describe 
SCADA architecture. 

 Explain 

CO44 10Chalk-Board,
Model 
Demonstration,
Video 
Demonstrations,
Presentations.

CO55 10Chalk-Board,
Model 
Demonstration,
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Block Diagram, Benefits of 
SCADA. 

 Interfacing of SCADA 
system with PLC – 
Communication Protocols. 

Steps to create simple 
SCADA screen: Tagging and 
linking with PLC. 

 Introduction to HMI: 
Features and role of HMI in 
automation. 

 HMI vs SCADA, HMI 
configuration, screen 
navigation, real-time data 
monitoring. 

 Case Studies: Traffic Light 
Control, Water Level Control 
using SCADA and HMI.

interfacing of PLC with 
SCADA. 

 Describe steps 
to develop PLC Screen 
for given application. 

: Describe the 
role and working of HMI 
in an automation system.

Video 
Demonstrations,
Presentations.

Identify Various parts in front 
panel status indicators of the 
given PLC.

Steps to enter, Load & Execute 
the program in PLC.

Develop the ladder of Basic 
Gates AND, OR,NOT , NAND, 
NOR in PLC.

Develop ladder for full adder.

 Identify Different 
component of PLC.

 Explain each Part in detail 
with specification.

 Interface plc with software.                           
 Upload ladder in PLC.

 Use of NC, NO contact. 

  Connect NO NC in different 
logical combination. 

 Verify the output of Gates.

 Use of Digital input output 
for development of logical circuit 
with PLC. 

1

2

3

4

3

3

3

3

CO1

CO1

CO2

CO3
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Develop Ladder diagram to 
prove De-Morgan’s theorem.

Use to Start stop logic for two 
inputs and one output system.

Develop ladder program using 
TON, TOFF and RTO to on/off 
lamp and observe the output of 
Lamp.

Develop ladder diagram for 
temperature controller.

Develop Ladder diagram to 
control stepper Motor.

 

Develop ladder diagram for 
traffic light system.

Develop a SCADA diagram for 
Tank water Level Control and 
control it through PLC. (Teacher 
can Implement any one 
application using SCADA)

To develop and simulate a 
Human Machine Interface 
(HMI) screen for monitoring 
and controlling a simple 
industrial process using PLC 
integration.

 Build ladder for De-morgan 
theorem.

 Load ladder into PLC and 
verify output.

Gain a comprehensive 
understanding of how start-stop logic 
circuits function

 Build a ladder for 
verification of different timer 
operation. 

 Connect the lamp and 
Upload the program in PLC and 
verify it.

 Connect temperature sensor 
module with PLC. 

 Upload the program and 
control the temperature.

 Connect a Motor to PLC.                                                       

 Run a motor using ladder 
program.

 Build a ladder for traffic 
light control.

 Upload the ladder and 
verify the output.

Test and troubleshoot the 
output.

 Install Scada Software

 Interface PLC with 
SCADA.                                  

 Control water level of tank 
using PLC

Design and configure a 
basic HMI screen.

Establish communication 
between HMI and PLC

Demonstrate real-time 

5

6

7

8

9

10

11

12

3

3

3

4

4

4

4

4

CO3

CO3

CO3

CO4

CO4

CO4

CO5

CO4,
CO5
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Control of Double Acting 
Cylinder and single acting 
cylinder  using Solenoid Valve 
and PLC. 

�y Control of Hydraulic motor 
using solenoid valve and 
PLC.

monitoring and control of an 
industrial process through a graphical 
user interface.

 Interface a PLC with a 
solenoid-operated hydraulic valve.

  Develop ladder logic to 
control forward and reverse 
movement of a hydraulic cylinder.

 Understand the role of limit 
switches and proximity sensors in 
hydraulic actuation control.

13 3

4

 Only one micro-project is planned to be undertaken by a group of two students. 

The micro-project can be based on industry applications, workshops, laboratory work, or field 
studies. Each micro-project should address two or more Course Outcomes (COs). Students are 
required to give a seminar presentation on their project before submission. The micro-project 
must be submitted by the end of the semester in order to develop industry-oriented Course 
Outcomes (COs).

A suggestive list of micro-projects is given here. Similar micro-projects could be added by the 
concerned faculty.

1.  Automatic Home light control.

2.  Automated gate control.

3.  Street Light control.

4.  Observe the working of SCADA.

5.  Make a small given project using SCADA.

6.  Make a report comprising all the components of industry 4.0. 

 

The teacher may assign assignments from each unit. All assignments must be completed 
individually and submitted with clear diagrams, proper explanations and supporting calculations 
where applicable. 

CO3,
CO4,
CO5
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1. To create a comparison chart for various PLCs (Programmable Logic Controllers), we can 
compare them based on key parameters such as:

•    Manufacturer; Model/Series; CPU Speed; Memory; I/O Capacity; Communication 
Protocols; Programming Software

2.  SCADA Integration: Interface a PLC with a SCADA system to monitor and control a 
temperature process, displaying real-time data on the SCADA screen.

3.  Presentation (5 to 8 slides) on working of PLC/Sequencer/Timer/Counter/ Input-Output 
Module.

PLC TRAINER WITH HMI AND SENSORS:- The sensor trainer should be 
Internet of Things (IoT) enabled Android based 7" Graphical touch LCD (HMI)  
with inbuilt cortex processor & PLC with 12 digital input, Digital output (relay) 8 
No, Digital output (Transistor) 4NO, analog input 4no, analog output 4 No, 
Communication port Ethernet and RS 485 DAQ for acquiring data , Real Time 
Monitoring, Alarm data Monitoring, History Data monitoring, software for 
viewing the output waveforms. Inverting, Non - Inverting, Power, Current, 
Instrumentation and Differential Amplifier, F to V,  V to F, I to V, V to I , P to I , I to P 
Converter, DC Motor, High Pass and Low Pass Filter, Buffer, LED, Buzzer, LED 
Bar Graph, Touch Screen Included Sensors: RTD, NTC, Thermistor, LM35, 
Photovoltic,  Air humidity and Temperature Transmitter, Gas(Smoke), Air 
Quality,  Atmospheric Pressure, Limit switch, Capacitive displacement 

Technical Specifications of sensors and displays: 

Digital Temp. Transmitter RTD  PT 100 Type  Acc. 0.5 % Full scale 4 digit Led 
display Output 4-20mA and RS 485 

Digital Temp. Transmitter Thermocouple type-200-1600 degree   Acc. 0.5% Full 
scale 4 digit Led display Output 4-20mA and RS 485 

NTC Thermistor : 4.7K OHM 

Level Sensor Display digital 0-2 meter Output 4-20mA and RS 485 Acc 0.5 % 
reverse polarity protection, current limit protection 

Photo Transistor : 500nm — 1100nm; Photovoltaic Cell : 500mv — 580mv; Photo 
Diode : 500nm — 1100nm 

Gas(Smoke) : Methane, Butane, LPG, Smoke; 

Limit switch : TTL; Capacitive displacement : 0 — 5VDC Output Input; 
Atmospheric Pressure : Pressure Range: 15 to 115kPa 

Sensors must include following sensors:

1-111
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8-102

3

4

11

8

-

13

5 13

1.  Temperature sensor: RTD, NTC Thermistor, Thermocouple 

2.  Optical Sensor: Photovoltaic Cell, LDR (Light Dependent Resistor.), Photo 
Transistor, PIN Photo diode  

3.  IR Sensor, IR LED 

4.  Pressure Sensor 0.2 -10 MPa, accuracy 0.5% Out put 4-20mA IP65 ceramic 
shock resistance anti vibration 

5.   Displacement Sensor: LVDT, Potentiometric Sensor, Capacitive 
displacement sensor

6.  Force Sensor: Strain Gauge, Load Cell. 

7.  Environment Sensors: Gas Sensor, Alcohol Sensor, Humidity Sensor, Fire 
Sensor, Smoke Detector 

8.  Switches

9.  Proximity Sensors  

10. Speed Sensor  

11. Flow sensor Digital display, RS485 communication.

 All component fitted on 40mm aluminum profile work table, SS water tank 2 np ½ 
hp pump, single phase air compressor  and  top of the table made from 25mm thick 
laminated board complete in all respect with 4 wheel two lockable, Necessary 
connecting probes, accessories and manuals must be supplied; With all software 
to run PLC with  HMI

Traffic light control module; Temperature control module, Motor control module

SCADA Software compatible with PLC

Digital Multimeter (DMM) (Having following Functions: DC/AC voltage, 
DC/AC current, resistance, diode voltage, diode continuity, Measurement of 
Capacitance, inductance

Resolution: 3-1/2 digits LCD Display with a maximum reading of 1999.

I/p Impedance: 10 M�


Voltage Measurement: DC/AC: .1mV-1000V

Current Measurement: DC/AC: .1µA to 10 A

Resistance: 200�
  - 20M�
 ;

Power: Single standard 9 volt battery. Ranges are different for different 
companies)

Digital Inputs    : 12 

Digital Outputs   : 8 

Interfacing    : USB 

No. of ports    : 1

 Input Voltage   : 24 V DC 
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1

2

3

4

5

I

II

III

IV

V

Introduction

PLC (Programmable logic controller)

Instructions for Programming in PLC

Application of PLC

Introduction to SCADA and HMI 

CO1

CO2

CO3

CO4

CO5

4

8

16

10

10

6

14

34

26

20

Output Voltage   : 24 V DC

Toggle Switches   . 

Push to on Switch   

Visual Indicators   

Audio Indicator   

Single Acting Cylinders; Double Acting Cylinders   

Hand lever valve;  Manifolds; Flow control Valve    

Solenoid Valves;  Proximity Sensor ;  Hydraulic Motor 

Limit Switch; Oil Hydraulic Power Pack  

CO1

CO2

CO3

CO4

CO5

2

3

2

2

2

3

2

2

3

2

3

1

2

2

2

3

-

2

2

2

-

1

3

3

3

-

-

3

3

3

-

-

3

3

3

 High:03, Medium:02, Low:01
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Intro to Programmable Logic Control

Programmable logic controllers and 
industrial automation an introduction

Programmable Logic Controller

PLC Controls with Ladder Diagram 
(LD): IEC 61131-3 and introduction to 
Ladder programming

Supervisory control and data acquisition 

Cenage Learning 

Penram

TMH

Book on Demand

ISA publication

Johnson, C.D.

Mitra, Madhuchhanda, 
Gupta, Samarjit sen

Petruzella, F.D.

 Tom Mejer Antonsen 

Boyer S, A,

1

2

3

4

5

For timer counter

Motor control

Motor forward and reverse

Temperature control of water

SCADA Course

https://plc-coep.vlabs.ac.in/exp/up-down-counter/ 
simulation/index.html

https://instrumentationtools.com/plc-controls-motor/

https://instrumentationtools.com/plc-programming-
example-for-motor-forward-and-reverse/11

https://instrumentationtools.com/plc-program-for-tank-
heating-control-using-heater/1

https://nielit.gov.in/calicut/content/online-course-
industrial-automation-plc-scada

*****

1

2

3

4

5
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To provide hands-on experience and practical knowledge to students. It helps bridge the gap 

between theoretical concepts and real-world applications, enhancing problem- solving skill and 

technical proficiency. Additionally, it fosters innovation and creativity, preparing students for 

industry challenges and career opportunities. 

Technical proficiency, problem solving, project management, innovation, teamwork and 

effective communication, aligning theoretical knowledge with practical application in industry.

Students will be able to achieve & demonstrate the following COs on completion of course 

based learning

CO1:  Selection of Project based on interdisciplinary problems industry and society 

requirement. 

CO2:   Collect and use required information/knowledge to solve the problem.

CO3:   Prepare Project proposals, with action plan and time duration before the beginning of 

project.

CO4:  Design your circuit, simulate it.

CO5: Make a Synopsis of the project.

25395002 3 (TH:0,T:0,P:7)

�.�"�+�0�3�����1�3�0�+�&�$�5�������*
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Study different project problems.

 Select a project with help of coordinator.

Project should be based on industry or society 
problem.

 Collect the data related to the project online.

 Do market survey for component specification 
and availability.

 Take online training from different online 
training modules to improve the project 
knowledge. 

Prepare project proposal which includes:-

�y  Project detail

�y  Component detail.

�y  Report of Market survey for component.

�y  Circuit detail

�y  Time Duration to complete the project.

�y  List the software required for project.

�y  Installation of software 

�y  Design of Circuit

�y  Simulate circuit.

�y  Design PCB (if Required)

�y  Check the circuit using simulator.

Select a  
project.

 Understand 
specification/ 
datasheet of 
component.

 Describe 
the project by 
making project 
report proposal. 

 Design the 
circuit.

 Calculate 
time required for 
project.

 Circuit 
designing skill.

 Use of 
simulator.

 
Troubleshoot the 
problem if any using 
Simulator.

1

2

3

4

10

10

20

42

CO1

CO2

CO3

CO4
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Cover page:- Project Title;  Name of 
Students; Class; Name of Project Head.

 Introduction and use of project in industry or 
in society.

 Methodology

�y  Literature Review

�y  System Design

�y  Hardware Development

�y  Software Development

�y  Integration and Testing

�y  Analysis and Optimization

Expected Outcome

Conclusion

 References

 To prepare a 
Synopsis of  project 
report of given 
project problem.

5 30 CO5

Teacher may also decide the project.

 3 to 5

 At least one student must be from another engineering/science branch.

Teams must define and assign the following roles clearly:

1. Team Leader – Responsible for coordination, planning and reporting.

2. Hardware Designer – Handles circuit design, interfacing components and physical setup.

3. Programmer – Writes and tests embedded code (C or Arduino).

4. Documentation Specialist – Manages report writing, diagrams and presentations.

5. Research & Integration Lead (optional, for larger teams) – Ensures cross-branch 
integration and explores relevant technologies/tools.

1. One Faculty Mentor from Electronics Engineering (Primary).

2. One Faculty Mentor from the Collaborating Branch (e.g., CS/IT/Mechanical) to support 
interdisciplinary learning.
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Digital Clock Design and Fabrication

Automatic Street Light Control

Smart Door Lock System

RFID-based Attendance System

Conveyor Belt with Object Counter and Sorter

Industrial Temperature and Humidity Monitoring System

Motor Speed Monitoring and Control using PWM

Automatic Load Sensing System for Industrial Equipment

Industrial Machine On/Off Control using GSM

Industrial Safety Helmet with Gas and Fall Detection

Smart Energy Meter with Load Control

PLC-Based Industrial Process Control System

IoT-Based Industrial Equipment Health Monitoring

Data Dashboard for Real-Time Sensor Monitoring.

Smart Grid Monitoring Dashboard

Solar Tracker using Microcontroller

Online/Offline UPS System

DC Motor Speed Control System

Fault Detection in Power Lines using AI

IoT-based Temperature and Humidity Monitoring

GSM-Based Home Security System

GPS-Based Vehicle Tracking

IoT Smart Bin for Waste Monitoring

Wireless Notice Board using GSM/Bluetooth

Low cost intercom for home

Stepper Motor Control with Microcontroller

Water Level Indicator and Controller

Automated Irrigation System

Automation for Energy Saving in Classrooms

Simulation of Waveform Generators (Sine, Square, Triangle)

PCB Design Using ORCAD or EAGLE

Fabrication of Experimental Test Boards

Industry 
Automation 
System

Power & 
Energy 
Systems

Communication 
& IoT Projects

Control Systems 
& Automation

Simulation & 
PCB Design
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Smart Street Lighting System.

RFID-Based Entry System for Apartments or Gates.

Smart Garbage system in multistorey building.  (IoT-Based Waste 
Monitoring)

 Automatic Water Tank Level Controller.

 Common Area Lighting Automation.

 IoT-Based Air Quality Monitoring Station.

 Fire Detection and Alert System.

 Smart Notice Board (Wireless/Bluetooth Controlled).

 Attendance System for Security Staff.

 Smart Parking Management System.

Token Display System for Banks/Hospitals.

Home Automation System (using mobile app & microcontroller).

Society 
Automation

 The list is only the guideline for selecting a project; however a student is at liberty to 
select any other related project of his choice independently under guidance of teacher. 

Digital Multimeter (DMM) – (Having following Functions: DC/AC voltage, DC/AC 
current, resistance, diode voltage, diode continuity, Measurement of Capacitance, 
inductance 

Resolution: 3-1/2 digits LCD Display with a maximum reading of 1999.

I/p Impedance: 10 M�


Voltage Measurement: DC/AC: .1mV-1000V

Current Measurement: DC/AC: .1µA to 10 A

Resistance: 200�
  - 20M�
 ;

Capacitance:- 10 pf to 200���I

�3�R�Z�H�U�����6�L�Q�J�O�H���V�W�D�Q�G�D�U�G�������Y�R�O�W���E�D�W�W�H�U�\����

Electronics Work Bench 

An integrated workbench consisting of instrument panel and working table should 
suitable for students to learn and perform various experiments of electronics and 
electrical related subjects. 

Measuring Instruments should internally electrically connect and fitted in the panel such 

1

2
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that only front panel and necessary interfaces are easily accessible to use. 

Structure of workbench should be made up of 1.5 mm thick CRC nicely coated pipes 
with top made up of good quality 18 mm thick plywood and covered with1.5 mm off 
white colour mica. The bench working area should be covered by 2 mm thick antistatic 
mat which help students to controls static discharge as static cause interference or 
damage to students, equipment and circuitry.

Structure and design of Workbench should follow the below specifications:

1.      The basic structure should be made of 38 x 38 x 1.5 mm CRC nicely coated pipes 
for sturdiness.

2.      The overall dimensions of Workbench should be not less than W = 1200 mm; D = 
700 mm; H = 1350 mm

3.      MS drawers 03 numbers W = 270 mm; D = 370 mm; H = 100 mm and thickness 
1.2mm with handle & separate lock on each drawer should be provided

4.      For the panel section, raised back height of 1200mm from floor with matching 
height support from the side at a depth 500mm for instrument housing with a MS 
Panel strip below it for housing Electrical Sockets and Switches for external use.

5.      Two Pole MCB (32A – Havells / Siemens) to be provided for safety of Workbench            

Workbench should have the following key features:

1. Digital Storage Oscilloscope: 100MHz Digital Storage Oscilloscope Bandwidth 
four Channel, Sample Rate: 1G/s Display: 7″ colour LCD

2. Function Generator : 30MHz Function Generator Frequency output: 35MHz 
having 2 Sampling Rate: Max 300MSa/s, Vertical resolution:  14 bits 1�����+�]����
�: �D�Y�H�I�R�U�P���/�H�Q�J�W�K�������.���$�U�E�����&�R�P�S�U�H�K�H�Q�V�L�Y�H���Z�D�Y�H�I�R�U�P���R�X�W�S�X�W���������E�D�V�L�F���Z�D�Y�H�I�R�U�P�V��
�D�Q�G�����������E�X�L�O�W���L�Q���D�U�E�L�W�U�D�U�\���Z�D�Y�H�I�R�U�P�V�����&�R�P�S�U�H�K�H�Q�V�L�Y�H���P�R�G�X�O�D�W�L�R�Q���I�X�Q�F�W�L�R�Q�V�������$�0����
�)�0�����3�0�����)�6�.�����6�Z�H�H�S���D�Q�G���%�X�U�V�W�����6�&�3�,���D�Q�G���/�D�E�9�,�(�:���V�X�S�S�R�U�W�H�G���'�L�V�S�O�D�\������������
�L�Q�F�K�������/�&�'�����8�6�%���,�Q�W�H�U�I�D�F�H��

������ �'�L�J�L�W�D�O���0�X�O�W�L�P�H�W�H�U�������������G�L�J�L�W���O�D�U�J�H���/�&�'���G�L�V�S�O�D�\���Z�L�W�K���E�D�F�N���O�L�J�K�W�������P�D�[�����U�H�D�G�L�Q�J����
���������������9�R�O�W�D�J�H���P�H�D�V�X�U�H�P�H�Q�W���X�S���W�R�����������9�'�&���D�Q�G���������9���$�&���������'�&�����$�&���F�X�U�U�H�Q�W���X�S��
�W�R�������$�������$�&�9���I�U�H�T�X�H�Q�F�\���U�H�V�S�R�Q�V�H���������N�+�]���������)�U�H�T�X�H�Q�F�\�����5�H�V�L�V�W�D�Q�F�H�����&�D�S�D�F�L�W�D�Q�F�H��
�P�H�D�V�X�U�H�P�H�Q�W�����7�U�L�R�G�H�����'�L�R�G�H���F�K�H�F�N���D�Q�G���&�R�Q�W�L�Q�X�L�W�\���7�H�V�W��

������ �0�X�O�W�L�S�O�H���'�&���R�X�W�S�X�W���S�R�Z�H�U���V�X�S�S�O�\�����'�&���2�X�W�S�X�W���$�����������������9���������$�����%�����������9���������$��
�D�G�M�X�V�W�D�E�O�H���I�U�R�P�������9�����������9�����&�������������“�������9��������

�� �$���'�X�D�O���7�U�D�F�N�L�Q�J���D�G�M�X�V�W�D�E�O�H�����������P�9���D�Q�G���������P�$���5�H�V�R�O�X�W�L�R�Q�����“�������������������������� �P�9����
�/�R�D�G���5�H�J�X�O�D�W�L�R�Q�����“�������������������������� �P�9�����/�L�Q�H���5�H�J�X�O�D�W�L�R�Q�����”�������P�9���U�P�V���5�L�S�S�O�H���	��
�1�R�L�V�H���'�L�V�S�O�D�\���������G�L�J�L�W���I�R�U�����Y�R�O�W�D�J�H���	�� ���ò���G�L�J�L�W���I�R�U���F�X�U�U�H�Q�W���/�(�'�� �L�Q�G�L�F�D�W�L�R�Q���I�R�U��
�Y�R�O�W�D�J�H���	���F�X�U�U�H�Q�W�����2�Y�H�U���5�D�Q�J�H���,�Q�G�L�F�D�W�L�R�Q���6�K�R�X�O�G���E�H���W�K�H�U�H��

������ �6�R�O�G�H�U�L�Q�J���D�Q�G���G�H�V�R�O�G�H�U�L�Q�J���V�W�D�W�L�R�Q

������ �7�H�P�S�����F�R�Q�W�U�R�O�O�H�G���V�R�O�G�H�U�L�Q�J���D�Q�G���G�H�V�R�O�G�H�U�L�Q�J���V�W�D�W�L�R�Q
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�0�X�O�W�L�S�O�H���R���S���'�&���3�R�Z�H�U���6�X�S�S�O�\

�/�R�J�L�F���3�X�O�V�H�U�������3�X�O�V�H���5�D�W�H�����������a�������+�]

�3�X�O�V�H���: �L�G�W�K�����������P�V

�7�H�V�W���3�R�L�Q�W���3�U�R�W�H�F�W�L�R�Q���������9���'�&�����������V�H�F�����0�D�[�������6�\�Q�F���,�Q�S�X�W���,�P�S�H�G�D�Q�F�H�������0�
��

�/�R�J�L�F���3�U�R�E�H�������/�R�J�L�F�����������6�L�J�Q�D�O���L�Q�S�X�W���O�H�Y�H�O���7�7�/�����!���������9���“���������9

�&�0�2�6�����!�����������9�F�F���“��������

�/�R�J�L�F�����������6�L�J�Q�D�O���L�Q�S�X�W���O�H�Y�H�O���7�7�/�����������������9���“���������9

�&�0�2�6�����������������9�F�F���“��������

�0�D�[���V�X�S�S�O�\���Y�R�O�W�D�J�H���Z�L�W�K�V�W�D�Q�G�������������9

�3�R�Z�H�U���V�X�S�S�O�\���U�D�Q�J�H�����������������������9�����6�L�J�Q�D�O���L�Q�S�X�W���L�P�S�H�G�D�Q�F�H�����������0�


�0�D�[���L�Q�S�X�W���V�L�J�Q�D�O���I�U�H�T�X�H�Q�F�\�������������0�+�]�����0�L�Q�L�P�X�P���G�H�W�H�F�W�D�E�O�H���S�X�O�V�H���Z�L�G�W�K�������������Q�V��

�6�R�O�G�H�U�L�Q�J���,�U�R�Q�����������:���������:��

�'�H�V�N�W�R�S���3�&�������6�S�H�F�L�¿�F�D�W�L�R�Q�������'�H�V�N�W�R�S���7�\�S�H�������7�K�L�Q���7�R�Z�H�U

�3�U�R�F�H�V�V�R�U���0�R�G�H�O�����������W�K���*�H�Q���,�Q�W�H�O�Š���&�R�U�H�Œ���L�������������������������0�%���F�D�F�K�H�����������F�R�U�H�V�����X�S���W�R����������
�*�+�]���7�X�U�E�R��

�&�3�8���&�D�F�K�H�������������0�%

�2�S�H�U�D�W�L�Q�J���6�\�V�W�H�P�����: �L�Q�G�R�Z�V������

�9�L�G�H�R���&�D�U�G�������,�Q�W�H�O�Š���8�+�'���*�U�D�S�K�L�F�V�����������Z�L�W�K���V�K�D�U�H�G���J�U�D�S�K�L�F�V���P�H�P�R�U�\

�0�H�P�R�U�\���	���6�W�R�U�D�J�H��

�5�$�0���������*�%���'�'�5���������[���*�%�����D�W�������������0�7���V��

�6�W�R�U�D�J�H���7�\�S�H�������������*�%���0�������3�&�,�H���1�9�0�H���6�R�O�L�G���6�W�D�W�H���'�U�L�Y�H

�'�L�V�S�O�D�\���6�L�]�H�����������������L�Q�F�K�H�V����

�3�D�Q�H�O���7�\�S�H�������/�(�'���'�L�V�S�O�D�\

�0�X�O�W�L�P�H�G�L�D���.�H�\�E�R�D�U�G�����2�S�W�L�F�D�O���0�R�X�V�H��

Latest Circuit Simulator and PCB design software (proteus 8 professional, multisim, 
pspice etc.) 

�3�&�%���)�D�E�U�L�F�D�W�L�R�Q���0�D�F�K�L�Q�H�������: �R�U�N�L�Q�J���D�U�H�D���;���[���<���[���=�����������������[�����������[�������P�P���0�L�Q�L�P�X�P��
�G�U�L�O�O���K�R�O�H���V�L�]�H���������������P�P�������0�L�Q�L�P�X�P���F�X�W�W�L�Q�J���W�U�D�F�H���V�S�D�F�H�������������P�P�������P�L�O�����;���<���U�H�V�R�O�X�W�L�R�Q������
�������������P�P���6�S�L�Q�G�O�H���V�S�H�H�G�����0�$�;�����5�3�0���������������������U�S�P���6�S�L�Q�G�O�H���P�R�W�R�U�������%�/�'�&���P�R�W�R�U��
�'�H�S�W�K���V�H�Q�V�L�Q�J���D�Q�G���D�G�M�X�V�W�P�H�Q�W�������$�X�W�R�P�D�W�L�F�����6�R�I�W�Z�D�U�H���F�R�Q�W�U�R�O�O�H�G���7�R�R�O���F�K�D�Q�J�H�������0�D�Q�X�D�O��
�7�R�R�O���K�R�O�G�H�U���������������L�Q�F�K���$�X�W�R���O�H�Y�H�O���V�X�U�I�D�F�H���L�Q�V�S�H�F�W�L�R�Q�������D�Y�D�L�O�D�E�O�H���: �R�U�N�L�Q�J���E�H�G�������&�D�V�W��
�$�O�X�P�L�Q�X�P���,�P�S�R�U�W�V���¿�O�H�V�������*�H�U�E�H�U���5�6���������;���¿�O�H�V�����(�[�F�H�O�O�R�Q���'�U�L�O�O���'�;�)�� �D�Q�G���*���F�R�G�H���¿�O�H�V��
�;���<���=���G�U�L�Y�H�U�������6�W�H�S�S�L�Q�J���P�R�W�R�U���3�R�Z�H�U���F�R�Q�V�X�P�S�W�L�R�Q���������������������9�$�&�����������: ���6�R�X�Q�G���G�X�V�W��
�H�Q�F�O�R�V�X�U�H�������,�Q�W�H�J�U�D�W�H�G���2�S�H�U�D�W�L�Q�J���6�\�V�W�H�P�������: �L�Q�G�R�Z�V�����������������������E�L�W��

�‡�������6�R�I�W�Z�D�U�H���&�'�������Q�R�������8�6�%���'�U�L�Y�H�U�V�����0�D�Q�X�D�O������

�‡�������%�U�X�V�K�������Q�R����

4

6

3

5

7

8

9
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�y �$�O�O�H�Q���N�H�\�������Q�R�V����

�y �&�R�U�G�������3�R�Z�H�U���6�X�S�S�O�\�������Q�R����

�y �8�6�%���F�D�E�O�H���������Q�R����

�y �3�D�W�F�K���F�R�U�G�����´�������P�P��

1

2

3

4

5

I

II

III

IV

V

 Selection of Project

Collect and use required information/

Knowledge to solve the problem

Preparation of project proposal

Design of circuit

Make a Synopsis of project

CO1

CO2

CO3

CO4

CO5

10

10

20

42

30

20

12

12

36

20

CO1

CO2

CO3

CO4

CO5

2

2

2

2

2

1

1

3

3

1

1

1

3

3

2

1

1

3

2

1

1

1

3

3

2

1

1

3

3

1

1

1

3

3

3

 High:03, Medium:02, Low:01
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The Transistor and Diode Data Book for 
Design Engineers

Microprocessor Data Handbook

The Communications Facility Design 
Handbook

The Resource Handbook of Electronics

Mini & Major Electronics Projects

Texas Instrument, 
Incorporated

BPB

ISBN 9780849309083

ISBN 9781315220673

Pustak Mahal

Texas Instruments 
Incorporated

Jerry C. Whitaker

Jerry C. Whitaker

S.A. Khan 

1

2

3

4

5

Electronics equipment integration and 
Prototype building

Troubleshoot the Electronics Projects

https://onlinecourses.nptel.ac.in/noc22_ee25/ 
preview

Udemy

1

2

*****
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This curriculum develops essential soft skills, professional ethics and workplace readiness 
among diploma students. It enhances communication, leadership and self-management abilities 
while preparing students for job interviews and teamwork. By integrating values, creativity and 
legal awareness, the course ensures that students become competent, responsible and industry-
ready professionals in today’s competitive and evolving employment landscape.

1.  Communicate clearly through speaking and writing.

2.  Prepare effectively for interviews and adapt to work environments.

3.  Follow workplace rules and act ethically.

4.  Work in teams and take leadership when required.

5.  Apply creative thinking to solve problems and innovate.

After completing this course, the student will be able to:

CO1: Explain the importance of technical education and describe the competencies required in 
the current industrial scenario. (Unit I)

CO2: Demonstrate understanding of professional ethics, values and the relationship between 
engineering, society and the environment. (Unit II)

CO3: Communicate effectively using reading, listening, speaking and writing skills and deliver 
impactful presentations. (Unit III)

CO4:  Apply project and time management principles while demonstrating leadership, 
motivation and interpersonal relationship skills. (Unit IV)

CO5: Prepare effectively for employment by creating professional resumes and performing 
confidently in various interview formats. (Unit V)

CO6: Exhibit self-awareness and apply techniques for managing stress and resolving conflicts 
in the workplace. (Unit VI)

CO7: Describe the importance of creativity, innovation and intellectual property rights in 
engineering practice. (Unit VII) 

CO8: Recognize and follow essential workplace rules, ethics and legal norms applicable to 
engineering professionals. (Unit VIII)

25015055 1 (TH:2,T:0,P:0)
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�y Technical Education & 
Industrial Scenario.

�y Competency required of an 
engineer.

 

�y  Professional Engineer: Values, 
Ethics & their development

�y  Relation between Engineering 
profession, society and 
Environment

�y  Reading and Active listening 
skills

�y  Speaking

�y  Writing

�y  Presentation 
techniques/Seminars

�y  Group Discussions

�y  Leadership

�y  Motivation 

�y  Time management

�y  Resource management

�y  Interpersonal relationship

              

�y  Searching for job/job hunting

�y  Resume  & CV Writing

 Explain the 
role of technical 
education and required 
competencies in the 
industry.

Demonstrate 
understanding of 
professional values 
and ethics.

Communicate 
effectively in various 
formats (oral and 
written).

 Present 
information clearly in 
seminars and group 
discussions.

Apply 
leadership, motivation 
and time management 
skills.

Manage 
interpersonal 
relationships and 
resources efficiently.

Prepare 
resumes and perform 
confidently in job 
interviews.

CO11 3Presentation, 
Chalk Board, 
Tutorial.

3 CO22 Chalk-Board,
Video 
Demonstrations,
Presentations

6 CO33 Chalk-Board,
Video 
Demonstrations,
Presentations

6 CO44 Chalk-Board,
Video 
Demonstrations,
Presentations

Chalk-Board,
Video 
Demonstrations,
Presentations

5 CO55
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�y Interview  technique  in  
personal  interview  telephonic  
interview,  panel interview, 
group interview, video 
conferencing

�y  Self-awareness

�y  Stress Management

�y  Conflict resolution

Creativity, Innovation and 
Intellectual property right        

Concept and need in present time 
for an engineer

 

�y  Basic rules, laws and norms to 
be adhered by engineers 
during their working

 Manage 
stress, resolve conflicts 
and build self-
awareness.

 Explain 
creativity, innovation 
and importance of 
IPR.

 Follow 
workplace rules and 
demonstrate ethical 
behaviour.

CO77 3Chalk-Board,
Video 
Demonstrations,
Presentations.

Chalk-Board,
Video 
Demonstrations,
Presentations.

4 CO66

CO88 2Chalk-Board,
Video 
Demonstrations,
Presentations.

1

2

3

4

5

6

7

8

I

II

III

IV

V

VI

VII

VIII

CO1

CO2

CO3

CO4

CO5

CO6

CO7

CO8

03

03

06

06

05

04

03

02

10

10

18

18

16

12

10

06

Professional Engineering Competency

Professional Ethics and Sustainable Engineering

Effective Communication

Managing project.

Preparing for Employment               

Self Management 

Innovation & IPR

Rules & Ethics 
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CO1

CO2

CO3

CO4

CO5

CO6

CO7

CO8

1

-

-

-

-

-

1

-

2

1

-

1

-

-

2

-

-

1

-

2

1

3

2

1

-

-

-

1

-

-

-

-

-

-

3

1

3

-

-

-

-

-

2

3

2

2

-

-

-

3

-

-

-

2

-

3

 High:03, Medium:02, Low:01

https://www.grammarly.
com

https://www.canva.com

https://www.linkedin. 
com

https://interviewbuddy. 
in

Grammarly – Enhances writing skills by correcting grammar, 
punctuation and style.

Canva – Useful for designing resumes, presentations and 
visual content. 

LinkedIn – Helps in building a professional profile, job 
searching and networking. 

InterviewBuddy – Offers mock interviews and feedback for 
interview preparation. 

1

2

3

4

Employability skills

Employability skills for 
Diploma students

Asian Pub. New Delhi

Vayu Education, New Delhi

Kapil Dev, Vishnu P. Singh

Dr. S.K. Singh

1

2

*****
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Progressing from communication over copper wire to today’s fiber optic communication, we 
have increased our ability to transmit more information, more quickly and over longer 
distances. This has expanded our boundaries and is finding a good slot in communication 
system. Optical fiber has replaced existing transmission media due to its advantages. As a result 
the technicians are supposed to have knowledge of optical communication. This subject will 
provide basic concepts and requisite knowledge and skill required.

Interpretation working & troubleshooting of optical fiber and its communication systems.

Students will be able to achieve & demonstrate the following COs on completion of course 
based learning.

CO1: Interpret the function of various blocks of optical fiber communication and application. 

CO2: Identify different optic fibers and their components.

CO3: Measure different types of losses in optical fiber communication.

CO4: Select LED and photo diode and use them as optical source and detector.

CO5: Apply the knowledge to set up fiber to home network.

25096001 3 (TH:3,T:0,P:3)
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Basic block diagram of Optical fiber 
communication.

Its advantages & applications. 
Principle of light penetration, Total 
Internal Reflection, Critical angle, 
Numerical aperture and Acceptance 
angle. 

Constructional details of various 
optical fibers, multimode and single 
mode fibers, step index and graded 
index fibers, colour coding of fibers  

Splicing techniques (fusion, v 
groove, elastic tube, mechanical, 
butt)

Optical components (fiber coupler, 
fiber splitters, fiber connectors, fiber 
alignments &joints)

Absorption Losses: Scattering 
Losses, Radiation losses, Connector 
losses, Bending losses. Dispersion: 
Types and its effect on data rate. 

OTDR & optical power meter, 
working principle, block diagram, 
application & testing of losses

Principle of operation of LED

Brief introduction of Laser diode 
(Semiconductor laser).

Characteristics of photo detectors 

 Explain 
the working 
principle of optical 
fiber 
communication.

 Explain 
importance of fiber 
communication.

Describe 
construction 
features of optical 
fiber.

 Identify 
different  types 
fibers.

 Identify 
different connecting 
methods  and 
components.

 Describe 
different losses in 
optical fiber.

 Measure 
losses in fiber by 
using OTDR. 

                              

 Describe 
working and 
construction of 
optical source and 
detector.

CO11 4

10

Presentation, 
Chalk Board, 
Tutorial.

CO22 Chalk-Board,
Model 
Demonstration,
Video 
Demonstrations,
Presentations.

12 CO33 Chalk-Board,
Model 
Demonstration,
Video 
Demonstrations,
Presentations.

10 CO44 Chalk-Board,
Model 
Demonstration,
Video 
Demonstrations,
Presentations.
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used in optical communication;

PIN diode and Avalanche

photo diode (APD).

 WDM (Wavelength 
Division Multiplexing), 

Modulation in fibre optics.

Architecture and types: 
Introduction to FTTH Networks. 
FTTH Topology and Technology. 
Elements of FTTH system – PON, 
OLT, Optical Splitter, FDMS and 
ONT/ONU. Classification of 
different FTTx networks- FTTC, 
FTTH, FTTN, FTTD, FTTP.  
Network device security and its 
features

 Describe 
FTTH NETWORK.

 Select 
proper fiber to 
home optical 
network.

Select 
different security 
features for fiber 
connection.

 Explain 
working of WDM.

12 CO1
CO2
CO5

5 Chalk-Board,
Model 
Demonstration,
Video 
Demonstrations,
Presentations.

Familiarization to various 
components and tools used in 
optical fiber communication 
(crimp, terminate and test various 
cables and connectors, use 
crimping tools, splicing tools and 
test various cables used in FTTH 
network).

Establish the fiber optic analog 
link observe its characteristics.

Establish the fiber optic digital link 
& observe its characteristics.

 Identify Different 
components & measuring tools 
used in OFC.

 Describe optic fiber as 
transmission media.

Analyse optic to electric 
conversion.

Analyse optic to electric 
conversion for digital signal.

1

2

3

6

4

4

CO1

CO2

CO1

CO1
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Calculate numerical aperture for 
different fibers.

 Measurement of bending losses in 
optical fibers.

Perform OTDR test, measure the 
signal strength & losses and assess 
cable performance using Optical 
Power meter.

Perform fiber preparation for 
splicing and joint optical fiber by 
splicing machine. 

To observe characteristics of 
optical source.

                                               

To observe characteristics of 
optical detector.

 Select FTTH network, test the 
fiber for any damage or break 
using fiber detection OTDR meter, 
Check power and configuration of 
ONU/ONT. 

  Describe  NA   
importance 

 Use concept of bending 
loss.

 Find the waveform with 
and without bending in fiber .

 Use OTDR in Optical 
fiber loss.

 Use Optical Power Meter 
for signal strength.

 Understand splice 
techniques.

 Student can join fiber by 
fusion method.

 Understand LED and its 
working.

Verify the relationship 
between light intensity and current.

 Describe light to electric 
conversion.

Use photo diodes as light 
detector.

 Understand the concept 
of FTTH.

 Troubleshoot in FTTH 
network.

Micro-Project

4

5

6

7

8

9

10

4

4

4

4

4

4

6

4

CO2

CO3

CO2

CO2

CO4

CO4

CO2

CO5

  

Only one micro-project is planned to be undertaken by a group of two 
students that needs to be assigned to them. 

The micro-project can be based on industry applications, workshops, laboratory work, or field 
studies. Each micro-project should address two or more Course Outcomes (COs). Students are 
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required to give a seminar presentation on their project before submission. The micro-project 
must be submitted by the end of the semester in order to develop industry-oriented Course 
Outcomes (COs).

A suggestive list of micro-projects is given here. Similar micro projects could be added by the 
concerned faculty.

1.  Make prototype OFC SYSTEM using optical source, detector and fiber.

2.  Make a flow diagram of fiber to home system.

3.  Undertake a survey report about different types of optical fiber used in your city and their 
specifications.

4.  Make a report of different tools used by optical fiber engineer in troubleshooting.

5.  Visit to nearby Internet service provider center. 

The teacher may assign  assignments from each unit. All assignments must be completed 
individually and submitted with clear diagrams, proper explanations and supporting calculations 
where applicable.  

1.   CHART MAKING (Team-Based) Each team (3–4 students) will design two charts:

i. FTTH Network Layout:

o      Show architecture: OLT → Splitter → ONU → End User.

o      Include color-coded fibers, labels, real-life topology (PON/FTTP).

ii. Optical Loss Chart:

o     Types of losses: Scattering, Absorption, Bending, Connector.

o      Include OTDR waveform illustrations and loss handling tips.

2.  TEAM PRESENTATION (10 minutes/team)

 Each group will:

•     Explain their FTTH layout.

•     Demonstrate signal flow from source to detector.

•     Highlight key losses and how to mitigate them.

•    Showcase components (photos or real if available): OTDR, splitter, crimping tools, 
connectors.



164

DSO – 60 MHZ

POWER supply 0-30v

Fiber optics practical set up

Optical fiber power meter 

Optical fiber cable tester

Lux meter

OTDR

Fiber optic tool kit 

Splice, crimping, cutting and trimming tools, different optics cables  

Multimeter

Optic fiber cleaning tool 

2,3

2,3,5,4

2,3,4,5,8,9

5,6

1-10

2-5,8,9

6,10

1-10

1,7,10

1-10

1,7,10

1

2

3

4

5

6

7

8

9

10

11

1

2

3

4

5

I

II

III

IV

V

Introduction

Optical fiber and their connecting methods 

Fiber losses and their measurement

Optical source and detectors

Fiber to home network 

CO1

CO2

CO3

CO4

CO1, CO2, CO5

4

10

12

10

12

10

20

25

20

25

3.  CLASSROOM DISCUSSION (Moderated by Faculty) Topics for open discussion:

•     What makes FTTH better than traditional copper?

•     Real-life challenges during installation?

•     How do OTDR and Power Meter help in fault detection?

•     Security in FTTH networks (discussion of ONT, ONU access protection).
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 High:03, Medium:02, Low:01

CO1

CO2

CO3

CO4

CO5

2

2

3

2

3

1

3

2

2

2

3

2

2

2

2

1

1

1

1

1

2

1

3

2

3

3

2

3

3

3

-

2

2

2

3

Optical fiber Communication

Optical fiber Communication

Optical fiber Communication

Optical Communications 
Components and Systems  

Prentice Hall of India, New Delhi

 J. Hall of India, New Delhi

McGraw Hill International Editions

 Narosa Publishing House, New 
Delhi

John M Senior

Gower, Prentice

Gerd Keiser

JH Franz and  
VK Jain

1

2

3

4

NPTEL study materials

Virtual labs

OTDR Measurement 

Virtual lab

https://nptel.ac.in/courses/108105112

https://iitg.vlab.co.in 

www.youtube .com

https://oc-iitr.vlabs.ac.in/List%20of%20experiments.html

1

2

3

4

*****
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The wireless / mobile communication technology though complex but is spreading at a very fast 
rate. People use more mobile phones in comparison to landline phones. It is expected that with 
in very short period almost everybody will be using mobile communication. Technology is also 
changing very fast. Therefore, the students should know the functioning of wireless/mobile 
system/equipment to keep themselves abreast of this latest application of communication.

The 21st century has brought the rapid growth of cell phones, LAN and wireless appliances. 
Wireless communication is driving the whole world towards greater integrity. RF spectrum in 
higher bands is available for mobile communications. Mobility awareness in civilized societies, 
global standardization of wireless devices and products are leading towards huge growth. 
Students will know the fundamentals of mobile communication, basics of cellular system and 
different services provided by the cellular system. This subject gives the knowledge of cellular 
system architecture, components and its application along with its standards.

   

• Interpretation and working of different wireless technologies.

• Understand and explain the architecture and functioning of modern wireless and mobile     
communication systems, including 2G, 3G, 4G (VoLTE) and an introduction to 5G 
systems.

• Troubleshoot mobile communication devices and base station components, including 
GSM modules, VoLTE systems and mobile handsets.

• Apply knowledge of frequency reuse, handoff mechanisms and interference mitigation 
techniques to optimize coverage and capacity in cellular networks.

• Work with GSM and LTE protocols and tools used in network setup, maintenance and 
analysis (e.g., spectrum analyzers, OTDR, network simulators).

• Analyze multiple access techniques (FDMA, TDMA, CDMA) and wireless standards 
(UMTS, WCDMA, VoLTE, WLAN, Bluetooth, WiMAX) for effective implementation in 
real-world applications.

Students will be able to achieve & demonstrate the following COs on completion of course 
based learning.

25096002 4 (TH:4,T:0,P:3)
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CO1: Understand the basics of wireless communication system.

CO2: Illustrate different parts of mobile unit.

CO3: Understand frequency reuse, Handoff strategies, Interference, coverage and capacity in 
cellular system.

CO4: Illustrate call flow sequence and architecture of GSM.

CO5: Select different multiple access technologies suitable for various applications.

CO6: Compare the performances of different wireless protocols.

1.  Wireless Network 
Generations

2.  Block diagram of wireless 
communication.

3.  Evolution of mobile radio 
communications. (2G, 2.5G, 
3G, 4G & 5G)

4.  Call processing in Cellular 
telephone system.

1. Block diagram and operation 
of mobile unit.

2.  Frequency synthesizer, 
transmitter, receiver, logic 
unit and control unit.

3.  Essential features of a 
handset.

4. Different sensors used in a 
handset.

5.   Mobile base station and   
Base station controller, 
Mobile switching center.

 Explain the 
features of different 
wireless network 
generations.

 Describe the 
block diagram of 
wireless 
communication.

 Making of 
Mobile phone oriented 
and landline oriented 
call.

 Describe 
different sections of a 
mobile unit.

Identify 
different sections   and 
sensors of handset.

Identify the 
roles of MSC and  
BSC in mobile 
telephony.

CO11 10

10

Presentation, 
Chalk Board, 
Tutorial.

CO22 Chalk-Board,
Model 
Demonstration,
Video 
Demonstrations,
Presentations.
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1. Cell, Cluster, Reuse factor, 
Frequency reuse, voice and 
control channels.

2. Channel Interference: Co-
channel and Adjacent 
channel, Power control to 
reduce/limit the interference.

3.  Improving coverage and 
capacity of a cellular system: 
Cell splitting and cell 
sectoring.

4. Handoff: Concept of Handoff, 
Hard and soft handoff, proper 
and improper handoff.

1. GSM standards and 
frequencies.

2. GSM architecture & features.

3. GSM channel types.

4. GSM call routing: mobile 
terminated call and mobile 
originated call sequence.

5. Stages of call processing in 
GSM.

1.  Frequency Division multiple 
access, Time division 
multiple Access and Code 
division multiple Access 
techniques.

2. 3G and 4G mobile wireless 
technology.

3. UMTS, WCDMA and VoLTE 
mobile technology.

 Explain the 
fundamentals of 
cellular system.

 Explain the 
effect of given 
interference on 
performance of 
cellular system.

Select the 
relevant method to 
improve the coverage 
and capacity of a given 
cellular system.

Choose the 
handoff mechanism for 
the given situation.

Explain the 
standard and 
architecture of GSM.

Call 
processing stages in 
GSM.

Describe 
different multiple 
access techniques.

Compare 3G 
and 4G wireless 
technologies.

 Describe the 
basic features of 
UMTS WCDMA and 
VoLTE technologies.

14 CO44 Chalk-Board,
Model 
Demonstration,
Video 
Demonstrations,
Presentations.

10 CO33 Chalk-Board,
Model 
Demonstration,
Video 
Demonstrations,
Presentations.

14 CO55 Chalk-Board,
Model 
Demonstration,
Video 
Demonstrations,
Presentations.
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1. IEEE 802.11- WLAN system 
architecture and radio 
spectrum.

2. IEEE 802.15.1- Bluetooth, 
features and frequency band.

3. IEEE 802.16- Wi-max.

 Describe 
wireless LAN protocol 
and architecture.

 Use of 
Bluetooth technology 
as wireless data 
transfer.

 Describe 
Wimax technology for 
wireless data    
transfer.

6 CO66 Chalk-Board,
Model 
Demonstration,
Video 
Demonstrations,
Presentations.

To observe the signals at different 
sections of a GSM training setup.

To identify different Faults and 
their troubleshooting on GSM 
trainer.

To observe the signals at  
different sections of a 4G VoLTE 
setup.

To identify different Faults and 
their troubleshooting on 4G 
VoLTE setup.

To identify different sections of 
mobile phone: ringer section, 
dialler section, receiving and 
transmitting section, camera, 
microphone, speaker, display.

 Use of a GSM trainer to 
make call and measurement of 
signals at different sections of GSM 
trainer.

 To simulate different faults 
in a GSM trainer and provide 
solution for them.

 Use of a 4G VoLTE to 
make call and measurement of 
signals at different sections of 4G 
VoLTE trainer.

 To simulate different faults 
in a 4G VoLTE trainer and provide 
solution for them.

 To learn about different 
sections of a mobile handset.

1

2

3

4

5

6

6

8

8

8

CO1, 

CO2,

CO4

CO1, 

CO4

CO1, 
CO2

CO1

CO2
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To identify different inbuilt 
sensors of a mobile phone: 
proximity sensor, ambient light 
sensor, fingerprint sensor, 
temperature sensor, 
magnetometer, gyroscope and 
accelerometer, understand their 
working.

 To learn about the inbuilt 
sensors of mobile phone.

Microproject

6 8

4

CO2

Other than classroom and laboratory learning, following are the suggested student related co-
curricular activities which can be undertaken to accelerate the attainment of the various 
outcomes in this course: Students should conduct following activities in group and prepare 
reports:

1.   Visit nearby BSNL exchange and prepare detail report of entire setup of their cellular 
system.

2.  Demonstrate the general steps to repair mobile handset.

3.  Prepare a detail list of equipment and software required to troubleshoot the mobile 
handset.

The teacher may assign assignments from each unit. All assignments must be completed 
individually and submitted with clear diagrams, proper explanations and supporting calculations 
where applicable.  

1.   Create a flowchart of mobile originated and mobile terminated call (Include the role of 
MSC, BSC, BTS and HLR/VLR in routing).

2.

�y    Components: Mobile Station, BTS, BSC, MSC, HLR, VLR, PSTN

�y    Include both  and  call flow

�y    Indicate signal routing and control/message paths
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�y    Columns: FDMA, TDMA, CDMA, OFDMA

�y   Parameters: Bandwidth, Channelization, Guard Bands, Interference Resistance, 
Application Domain (2G/3G/4G/5G)

3.  

�y    Explain GSM network architecture using your chart

�y    Discuss how a call is routed from one mobile to another

�y    Demonstrate FDMA vs TDMA vs CDMA using everyday analogies

�y    LTE network and VoLTE: Key improvements over GSM

 Cellular System: EGSM/ GSM 900/1800 MHz 
(3G Dualband), Rx frequency band (Downlink): EGSM 900: 925-960 MHz 
GSM 900: 935-960 MHz GSM 1800 1805-1880MHz

Tx frequency band (Uplink): EGSM 900: 880-890MHz GSM 900 890-915 MHz 
GSM 1800 1710-1785MHz

Output power: +5,+33 dBm/3.2 mW, Channel spacing: 200 KHz Display: TFT, 
256 K colours, 128X 160 Pixels, 2.0"

 SIM support: GSM,

Operate on Windows and Linux platform,

USB Interface for communication,

Best suitable for IoT gateway application,

External connector to interface with any microcontroller,

Easy understanding of AT commands,

Real time operation,

Built in network status LED,

Audio interface connector,

Simple/Easy operation,

External antenna,

Application module relay interface for AC device (optional)

Soldering free fault creation and troubleshooting.

LLO 1 
and 
2

1
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Real time study and operation of Smart Phone

Supports to 4G VoLTE (Cat 4), 3G (UMTS/HSPA+), 2G (GSM/EDGE) 
Networks

5” Touch screen full HD display

Full understanding of 4G Dual SIM VoLTE Smart Phone working principle and 
signals

Complete block diagram of a 4G Dual SIM VoLTE Smart Phone on-board

Easy identification of different parts and components of the system at a glance

Easy measurement of voltages and observation of waveforms on test points

Soldering free fault creation and troubleshooting.

Android based application development

Digital storage oscilloscope

200 mhz bandwidth Real-time sampling rate up to 1 gsa/use IRecord length up to 
14 Mpts 200Mhz, 1Gsa/s Channels 2CH+1EXT, Memory depth :7 Mpts/CH 
(Dual-Channel); 14 Mpts/CH (Single-Channel)/ data sheet(contains data for 
product relating to speed). Secure erase feature 

256-level intensity Grading display function and a color temperature display 
mode, 16kbps memory, FFT function, alternate triggering, Roll Mode, Math 
Function, digital filter, waveform recorder, 20 automatic measurements, 
Standard USB host, USB device with waveform analysis software

Digital Multimeter DC/AC voltage, DC/AC current, resistance, diode voltage, 
diode continuity, transistor testing measurements Resolution 4.5 digits, Input 
impedance 10 MΩ, Measurements Voltage measurement DC ranges 50 mV DC, 
500 mV DC, 5 V DC, 50 V DC 

AC ranges 50 mV RMS, 500 mV RMS, 5 V RMS, 30 V RMS  Input frequency 
range (AC voltage) 40 Hz to 1 kHz Resistance measurement

Ranges 50 Ω, 500 Ω, 5 kΩ, 50 kΩ, 500 kΩ, 5 MΩ, 50 MΩ Resistance 
measurement accuracy (500 Ω, 5 kΩ, 50 kΩ, 500 kΩ, 5 MΩ) 0.1% of range 
Resistance measurement accuracy (50 Ω, 50 MΩ) 1% of range Capacitance 
Measurement Range Range Effective Frequency Effective Test Resistance 50 
pF to 500 pF10 kHz 100 k�
�����������S�)���W�R�������Q�)�������N�+�]���������N�
�������Q�)���W�R���������Q�)�������N�+�]���������N�
��
�������Q�)���W�R�����������Q�)�������N�+�]�����N�
�����������Q�)���W�R�������—�)�������N�+�]�������N�
�������—�)���W�R���������—�)�������N�+�]�����������
��
�������—�)�����W�R�������������—�)�����������+�]�������������
�� ���&�D�S�D�F�L�W�D�Q�F�H���P�H�D�V�X�U�H�P�H�Q�W���D�F�F�X�U�D�F�\�������� �R�I��
�U�D�Q�J�H��

LLO 3 
and 
4

2

All
LLOs

3

All
LLOs

4
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LLO 5 
and 
6

5

All LLOs6

1

2

3

4

5

6

I

II

III

IV

V

VI

Wireless Communication System

Mobile Handset Unit

Cellular Fundamentals

Global system for mobile communication (GSM)

Multiple Access techniques and wireless standards

Wireless Network Technologies

CO1

CO2

CO3

CO4

CO5

CO6

10

10

10

14

14

6

10

15

15

25

25

10

CO1

CO2

CO3

CO4

CO5

CO6

2

2

2

2

2

2

2

2

2

2

2

2

1

1

2

3

5

1

-

-

-

2

2

1

-

-

-

1

1

3

1

2

3

3

3

3

-

3

-

-

-

-

 High:03, Medium:02, Low:01
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Wireless Communication 
Principles & Practice

Mobile communication System

Mobile Computing

Mobile Communication

Mobile and Personal 
Communication Systems and 
Services

Mobile wireless Networks

Pearson Education, 
978-0130422323

Tata McGraw Hill, 
9780070370395

Tata McGraw Hill, 
780070588073

Pearson Education Asia, 
9780201398366

IEEE Press, PHI 0471660965,

9780471660965

Pearson Education, 

T.S. Rappaport

William Lee

Asoke Talukder, 
Roopa Yavagal

Jochen Schiller,

Raj Pandya,

Chai K Toh

1

2

3

4

5

6

*****

NPTEL study materials

Online courses

Online courses

Online learning material

https://www.youtube.com/watch?v=f2wlHL1Sok8&list=PLu
v3GM6-gsE3ypUYh43pPuZsXxJVG1e7F

https://www.udemy.com/

https://www.coursera.org/

www.youtube.com

1

2

3

4
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In developing nations, demand for consumer electronic appliances is increasing day by day. 

This requires large number of technically trained manpower in relevant industries. Looking 

towards the need of the country, in-depth knowledge for maintaining various electronics audio-

video systems and home appliances is necessary for diploma engineering students. This subject 

will introduce the students with working principles, block diagram and advance features of 

consumer electronics appliances like audio-video systems, microwave oven, washing machine, 

air-conditioner, camcorder etc. which in-turn will develop skills to diagnosis fault and 

rectification of that in systematic way. Knowledge so gained would also help in working in 

production units of these consumer gadgets. Students may also start their own repair workshops 

and may engage in fruitful self- employment. 

Knowledge gained would also help in working in production units of these consumer gadgets. 

Students may also start their own repair workshops and may engage in fruitful self-

employment.

Students will be able to achieve & demonstrate the following COs on completion of course 

based learning:

CO1:  Understand the fundamentals of sound and audio devices.

CO2:  Analyze and explain various audio systems and their components.

CO3:  Demonstrate knowledge of television receivers and modern video systems

CO4:   Understand the construction, working and specifications of common home/office        

appliances.

25396001 3 (TH:4,T:0,P:0)



176

: Audio 
Fundamentals and Devices 

1.1 Basic characteristics of sound 
signal: level and loudness, 
pitch, frequency response, 
fidelity and linearity, 
Reverberation 

1.2 Audio level metering, decibel 
level in acoustic measurement 

1.3 Microphone: working 
principle, sensitivity, nature 
of response, directional 
characteristics, 

1.4 Types: carbon, condenser, 
crystal, wireless 

1.5 Loud speaker: working 
principle, characteristic 
impedance, watt capacity, 

1.6 Classification of Loud-
speakers, woofers & tweeters

1.7 Sound recording: Optical 
recording, stereophony and 
multichannel sound, MP3 
standard 

2.1 Audio system: home theatre 
sound system, surrounds 
sound, Dolby Digital. 

2.2 Digital console: block 
diagram, working principle, 
applications. 

2.3 FM tuner: concepts of digital 
tuning, ICs used in FM tuner 
TDA 7021T. 

 Describe the 
basic properties of 
sound: pitch, frequency, 
loudness, fidelity, etc.

Explain the 
operation and 
characteristics of 
microphones and 
loudspeakers.

Classify types 
of microphones and 
speakers based on their 
application.

Describe audio 
recording methods like 
optical and digital 
(MP3).

 Identify 
different types of audio 
systems including home 
theatres and Dolby 
Digital.

Describe 
digital consoles with 
block diagrams and 
applications.

 Understand 
FM tuner working 

CO11 16Presentation, 
Chalk Board, 
Tutorial.

12Chalk-Board
Model 
Demonstration
Video 
Demonstrations
Presentations

CO22
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14

22

Chalk-Board,
Model 
Demonstration,
Video 
Demonstrations,
Presentations.

Chalk-Board,
Model 
Demonstration,
Video 
Demonstrations,
Presentations.

CO3

CO4

3

4

2.4 PA addresses system: 
planning, speaker impedance 
matching, Characteristics, 
power amplifier, 
specification.

3.1 Digital TVs: - LCD, LED, 
PLASMA, HDTV,4K, 3-D 
TV, projection TV, DTH 
receiver. 

3.2 Video interface: Composite, 
Component, Separate Video, 
Digital Video, SDI, HDMI 
Multimedia Interface), 
Digital Video Interface 

  

4.1 Photocopier: construction 
and working principle 

4.2 Microwave Oven: types, 
single chip controllers, 
wiring and safety 
instructions, technical 
specifications 

4.3 Washing Machine: wiring 
diagram, electronic 
controller, technical 
specifications, types 

4.4 Air Conditioner and 
Refrigerator: components, 
features, applications, 
technical specifications 

4.5 CCTV: Introduction and 
types 

4.6 IoT in Home Appliances: 
Overview of IoT-enabled 

principles and common 
ICs like TDA 7021T.

Design and 
explain a PA system 
including impedance 
matching and amplifier 
selection.                                                

Compare 
technologies like LCD, 
LED, PLASMA, HDTV, 
4K and 3D TVs.

Describe 
various video interfaces: 
Composite, Component, 
HDMI, SDI, etc.

Explain the 
construction and 
working of appliances 
like photocopiers, 
microwave ovens and 
washing machines. 

Read and 
interpret wiring 
diagrams and technical 
specifications. 

Describe the 
operation of air 
conditioners and 
refrigerators. 

 Explain types 
and applications of 
CCTV systems. 

 Understand 
and explain the 
integration of IoT in 
modern home 
appliances.
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appliances (e.g., smart 
thermostats, smart washing 
machines, IoT-enabled 
refrigerators), sensors and 
connectivity used, benefits 
(remote monitoring, energy 
efficiency), challenges and  
trends

• Compare television technologies using a survey-based study.

• Conduct a market survey of at least three LED TV brands.

• Compare performance based on parameters like resolution, refresh rate, audio quality, 
energy efficiency, etc.

• Create a comparison chart/report with conclusions.

The teacher may assign assignments from each unit. All assignments must be completed 
individually and submitted with clear diagrams, proper explanations and supporting calculations 
where applicable. 

1

2

3

4

I

II

III

IV

INTRODUCTION: Audio Fundamentals and 

Devices 

Audio System

Television Receivers and Video Systems 

Home / Office Appliances and IoT Integration 

CO1

CO2

CO3

CO4

16

12

14

22

25

20

25

30
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CO1

CO2

CO3

CO4

2

2

2

3

2

2

1

1

3

2

2

2

-

-

-

-

-

-

-

-

3

3

3

3

-

-

-

-

 High:03, Medium:02, Low:01

Consumer Electronics

Audio video systems : Principle 
Practices & Troubleshooting, 

Modern Television practice 

Mastering Digital Television 

Pearson Education India.

Khanna Book Publishing Co. (P) 
Ltd.

New Age International 
Publications (P) Ltd. New Delhi.

McGraw-Hill Professional

1

2

3

4

Bali S.P.  

Bali R and Bali 
S.P.

Gulati R.R.

Whitaker Jerry 
and Benson Blair

E book for Microwave 
Oven

Pdf for Home 
appliances

Home appliances 

https://kdkce.edu.in/writereaddata/fckimagefile/ETC_6TH_O
E-I%20Consumer%20E_U-V.pdf

https://www.srigcsrcollege.org/Electronics-
7%20Consumer%20Electronics.pdf

https://www.slideshare.net/slideshow/home-appliances-
239119793/239119793

1

2

3

*****
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This course is designed to impart practical knowledge and technical skills for servicing and 

troubleshooting various electronic equipment. It covers both analog and digital electronics 

diagnostics, providing learners with a foundation in fault detection, repair and preventive 

maintenance. The course also emphasizes the importance of correct usage of tools, techniques, 

safety practices and handling modern Surface Mount Devices (SMDs).

• Ability to read, interpret and analyze circuit and block diagrams.

• Efficient fault-finding and component testing skills using standard procedures.

• Proficiency in using servicing tools, manuals and instruments.

• Capability to handle and rework Surface Mount Devices (SMDs).

• Familiarity with safety and precautionary measures during repair tasks.

After completing the course, students will be able to:

CO1:  Identify and follow systematic fault-finding procedures in electronic equipment.

CO2: Test and diagnose faults in passive components.

CO3: Test and troubleshoot semiconductor devices including op-amps.

CO4: Apply digital troubleshooting techniques to test ICs and logic circuits.

CO5: Identify, differentiate, repair and rework different types of surface mount assemblies.

25376002 3 (TH:4,T:0,P:0)
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 Procedures 
Inside An Electronic Equipment: Reading Drawings And 
Diagrams, Block Diagram, Circuit Diagram, Wiring 
Diagram; Dis-assembly and re-assembly of equipment, 
Equipment Failures and causes such as poor design, 
production deficiencies, careless storage and transport, 
inappropriate operating conditions, Nature of faults, Fault 
location procedure, Fault finding aids, Service and 
maintenance manuals and instruction manuals, Test and 
Measuring instruments, special tools Troubleshooting 
techniques, Approaching components for tests, Ground in 
Electronic Equipment, Temperature sensitive Intermittent 
problems Corrective actions, Situations where repairs 
should not be attempted. 

Passive 
Components- Resistors, Capacitors, Inductors

Fault finding, testing and servicing- Fixed resistors, 
variable resistors, potentiometers, failures in 
potentiometers, LDRs and Thermistors Types of 
capacitors and their performance, capacitors, variable 
capacitor types, inductors. 

 Types of 
semiconductor devices, Causes of failure in 
Semiconductor Devices, Types of failure Test procedures 
for Diodes, special types of Diodes, Bipolar Junction 
Transistors, Field Effect Transistors, Thyristors 
Operational Amplifiers, Fault diagnosis in op-amp circuits

 IC 
identification, IC pin-outs, Handling ICs. Digital 
troubleshooting methods – typical faults, testing digital 
ICs with pulse generators Logic clip, Logic Probe, Logic 
Pulser. Testing of flip-flops, counters, registers, 
multiplexers and de-multiplexers, encoders and decoders, 
Tri-state logic. 

 

Identification of SMD Components, Difference between 
SMT and   Through Hole.

 
Understand fault-
finding processes 
in passive 
component. 

 Test 
passive 
components and 
recognize failure 
patterns.

Test 
and diagnose 
semiconductor 
components.

 
Analyze digital 
ICs and logic 
circuit faults.

 
Identify SMD .

 Find 

CO11 14

10 CO33

CO22 10

15 CO44

15 CO55
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Key steps to rework and Repair of Surface Mount 
Assemblies ( Surface Mount Technology and surface 
mount devices). 

Surface Mount Semiconductor packages(key features)  – 

Small Outline Packages:  SOIC , TSOP

Quad Flat Packages: TQFP, LQFP

Ball Grid Array (BGA)

Factors for Choosing the Right SMD Package

Packaging of Passive Components as SMDs.

difference 
between SMT 
and   Through 
Hole.

 steps 
to repair SMD.

-
Differentiate 
between SMD 
Packages.

1

2

3

4

5

I

II

III

IV

V

Fundamentals of  Troubleshooting

Faults in Passive Components

Semiconductor Testing Techniques

Digital Circuit Testing Techniques

Surface Mount Device

                                                                 

CO1

CO2

CO3

CO4

CO5

14

10

10

15

15

25

10

25

25

15

CO1

CO2

CO3

CO4

CO5

3

3

3

3

3

3

2

3

3

3

2

2

1

1

2

2

2

2

2

2

2

1

2

3

3

1

-

-

-

2

2

2

2

2

2

 High:03, Medium:02, Low:01
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Electronic Devices & Circuits

A Textbook of Applied Electronics

Electronic Devices & Circuit Theory

Electronic Devices and Circuits

McGraw-Hill

S. Chand

Pearson

Khanna Publishers

J. Millman & Halkias

R.S. Sedha

Robert L. Boylestad

G.K. Mithal

1

2

3

4

Comprehensive tutorials, circuit explanations, troubleshooting 
techniques and forums on electronics.

Offers fundamental and advanced electronics tutorials, 
including component testing and repair basics.

Texas Instruments’ official site – includes datasheets, 
application notes and design tools related to ICs and 
analog/digital troubleshooting.

Practical guides and how-to articles on handling electronics 
components and using repair tools.

https://www.allaboutci
rcuits.com

https://www.electronic
s-tutorials.ws

https://www.ti.com

https://learn.sparkfun.c
om

1

2

3

4

*****
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To provide hands-on experience and practical knowledge to students. It helps bridge the gap 

between theoretical concepts and real-world applications, enhancing problem- solving skill and 

technical proficiency. Additionally, it fosters innovation and creativity, preparing students for 

industry challenges and career opportunities. 

Technical proficiency, problem solving, project management, innovation, teamwork and 

effective communication, aligning theoretical knowledge with practical application in industry.

 

Students will be able to achieve & demonstrate the following COs on completion of course 

based learning.

CO1 - Students will relate each sensor's functionality with possible project applications

CO2 - To develop hands on experiences to apply their course knowledge. 

CO3 - Develop Testing and trouble-shooting skill to enable the maintenance of existing system.

CO4 - Analyzing the outcomes mention in the synopsis of Major Project-I, to familiarize 

students with an outcome  based environment.

CO5 -  Prepare a Detailed Project Report (DPR) to familiarize students with the industry-

standard submission process.

25396002 4 (TH:0,T:0,P:10)

�.�"�+�0�3�����1�3�0�+�&�$�5�������*�*
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CO1 Identify and 
classify industrial 
sensors. 

 Interface 
selected sensors with 
microcontroller or 
PLC. 

 Perform 
real-time data 
acquisition and 
transfer using DAQ 
system. 

 Apply the 
interfacing 
knowledge in 
planning project 
implementation

(Group size:  

Each group selects   from Part A

Sensors are to be interfaced with 

Each group must perform 
 through 

 (Ethernet / Wi-Fi / GPRS))

Hands-on practice with industrial/environmental 
sensors including:

•   RTD (Pt100) 

•   NTC Thermistor 

•   LM35 

•   Photovoltaic cell 

•   Air Humidity & Temp Transmitter (e.g., 
DHT11/22) 

•   Gas/Smoke Sensor (MQ-x series) 

•   Air Quality Sensor (e.g., MQ135) 

•   Atmospheric Pressure Sensor (BMP180) 

•   Limit Switch 

•   Capacitive Displacement Sensor 

•     Interfacing sensors with DAQ system (4 
analog inputs, 8 digital/pulse inputs, 4 relay 
outputs).

1 30
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•     Logging sensor data via USB to PC or SD 
card.

•   Transfer data using:

   –    Serial to Ethernet module

   –    Serial to Wi-Fi (ESP module) and Web 
Dashboard

   –    Serial to GPRS module (SIM800L) for 
remote logging

•     Access real-time values via embedded web 
server. sensor usage in their selected project 
concept)

   PCB fabrication

  Test PCB for correct routes and connection.

  Component Placement and Soldering

  Testing of project.

  Troubleshoot the problem,

  Check your project for set output.

   If outcomes do not match expectations, 
identify the reasons and develop appropriate 
solutions.

  Cover page:- Name of Institute; Project 
name; name of students; Class; Name of 
Project Head.

 Certificate

Acknowledgements

  Abstract

 Content page

 Design a 
PCB for your circuit.

Formation 
of PCB.

 Component 
Mounting and 
testing. 

 Testing of 
circuit and 
troubleshooting 
steps.

 Outcome 
analysis in terms of 
correlation with the 
required output.

To make a 
project report in the 
given format.

2 50 CO2

3 20 CO3

4 40 CO4

5 20 CO5
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 Introduction and use of project in 
industry or in society.

 Component detail

•      Details of selection of Component with 
specification.

 Design of circuit.

•     Design a circuit for project problem. 

•     PCB design on a software.

•     Fabrication methodology.

•     Testing and troubleshooting of circuit.

 Estimation.

References and bibliography

• Projects must be initiated in the Fifth Semester and continued in the Sixth Semester.

• The same group must continue unless exceptional changes are approved by faculty.

• A progress report from the Fifth Semester must be submitted at the beginning of the Sixth 
Semester.

o Project topic selection and approval.

o Initial work must begin and be documented.

o Submit a Progress Report at the end of the semester.

o Complete implementation, testing and documentation.

o Final submission by the deadline announced by the department (typically 2 weeks before 
final exams).

o Final Project Report (Bound hard copy)

o Soft Copy of Report (PDF format)
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o Presentation Slides (PPT or PDF)

o Code Files / Simulation Files (if applicable)

o Circuit Diagrams / PCB Layouts (if applicable)

o Video Demonstration 

o  Internal Review: Mid-term project review by project coordinator.

o Final Evaluation: External examiner and internal guide.

o Demonstration: Live demo or video demonstration is mandatory.

o Plagiarism Check: Projects must be original or properly credited.

Digital Multimeter (DMM) –( Having following Functions: DC/AC voltage, DC/AC 
current, resistance, diode voltage, diode continuity, Measurement of Capacitance, 
inductance 

Resolution: 3-1/2 digits LCD Display with a maximum reading of 1999.

I/p Impedance: 10 M�


Voltage Measurement: DC/AC: .1mV-1000V

Current Measurement: DC/AC: .1µA to 10 A

Resistance: 200�
  - 20M�
 ;

Capacitance:- 10 pf to 200���I

�3�R�Z�H�U�����6�L�Q�J�O�H���V�W�D�Q�G�D�U�G�������Y�R�O�W���E�D�W�W�H�U�\����

Electronics Work Bench 

An integrated workbench consisting of instrument panel and working table should 
suitable for students to learn and perform various experiments of electronics and 
electrical related subjects. 

Measuring Instruments should internally electrically connect and fitted in the panel such

that only front panel and necessary interfaces are easily accessible to use. 

Structure of workbench should be made up of 1.5 mm thick CRC nicely coated pipes 
with top made up of good quality 18 mm thick plywood and covered with1.5 mm off 
white colour mica. The bench working area should be covered by 2 mm thick antistatic 
mat which help students to controls static discharge as static cause interference or 
damage to students, equipment and circuitry.

1

2
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Structure and design of Workbench should follow the below specifications:

1.      The basic structure should be made of 38 x 38 x 1.5 mm CRC nicely coated pipes 
for sturdiness.

2.      The overall dimensions of Workbench should be not less than W = 1200 mm; D = 
700 mm; H = 1350 mm

3.      MS drawers 03 numbers W = 270 mm; D = 370 mm; H = 100 mm and thickness 
1.2mm with handle & separate lock on each drawer should be provided

4.      For the panel section, raised back height of 1200mm from floor with matching 
height support from the side at a depth 500mm for instrument housing with a MS 
Panel strip below it for housing Electrical Sockets and Switches for external use.

5.      Two Pole MCB (32A – Havells / Siemens) to be provided for safety of Workbench            

Workbench should have the following key features:

1. Digital Storage Oscilloscope: 100MHz Digital Storage Oscilloscope Bandwidth 
four Channel, Sample Rate: 1G/s Display: 7″ colour LCD

2. Function Generator : 30MHz Function Generator Frequency output: 35MHz 
having 2 Sampling Rate: Max 300MSa/s, Vertical resolution:  14 bits 1�����+�]����
�: �D�Y�H�I�R�U�P���/�H�Q�J�W�K�������.���$�U�E�����&�R�P�S�U�H�K�H�Q�V�L�Y�H���Z�D�Y�H�I�R�U�P���R�X�W�S�X�W���������E�D�V�L�F���Z�D�Y�H�I�R�U�P�V��
�D�Q�G�����������E�X�L�O�W���L�Q���D�U�E�L�W�U�D�U�\���Z�D�Y�H�I�R�U�P�V�����&�R�P�S�U�H�K�H�Q�V�L�Y�H���P�R�G�X�O�D�W�L�R�Q���I�X�Q�F�W�L�R�Q�V�������$�0����
�)�0�����3�0�����)�6�.�����6�Z�H�H�S���D�Q�G���%�X�U�V�W�����6�&�3�,���D�Q�G���/�D�E�9�,�(�:���V�X�S�S�R�U�W�H�G���'�L�V�S�O�D�\������������
�L�Q�F�K�������/�&�'�����8�6�%���,�Q�W�H�U�I�D�F�H��

������ �'�L�J�L�W�D�O���0�X�O�W�L�P�H�W�H�U�������������G�L�J�L�W���O�D�U�J�H���/�&�'���G�L�V�S�O�D�\���Z�L�W�K���E�D�F�N���O�L�J�K�W�������P�D�[�����U�H�D�G�L�Q�J����
���������������9�R�O�W�D�J�H���P�H�D�V�X�U�H�P�H�Q�W���X�S���W�R�����������9�'�&���D�Q�G���������9���$�&���������'�&�����$�&���F�X�U�U�H�Q�W���X�S��
�W�R�������$�������$�&�9���I�U�H�T�X�H�Q�F�\���U�H�V�S�R�Q�V�H���������N�+�]���������)�U�H�T�X�H�Q�F�\�����5�H�V�L�V�W�D�Q�F�H�����&�D�S�D�F�L�W�D�Q�F�H��
�P�H�D�V�X�U�H�P�H�Q�W�����7�U�L�R�G�H�����'�L�R�G�H���F�K�H�F�N���D�Q�G���&�R�Q�W�L�Q�X�L�W�\���7�H�V�W��

������ �0�X�O�W�L�S�O�H���'�&���R�X�W�S�X�W���S�R�Z�H�U���V�X�S�S�O�\�����'�&���2�X�W�S�X�W���$�����������������9���������$�����%�����������9���������$��
�D�G�M�X�V�W�D�E�O�H���I�U�R�P�������9�����������9�����&�������������“�������9��������

�� �$���'�X�D�O���7�U�D�F�N�L�Q�J���D�G�M�X�V�W�D�E�O�H�����������P�9���D�Q�G���������P�$���5�H�V�R�O�X�W�L�R�Q�����“�������������������������� �P�9����
�/�R�D�G���5�H�J�X�O�D�W�L�R�Q�����“�������������������������� �P�9�����/�L�Q�H���5�H�J�X�O�D�W�L�R�Q�����”�������P�9���U�P�V���5�L�S�S�O�H���	��
�1�R�L�V�H���'�L�V�S�O�D�\���������G�L�J�L�W���I�R�U�����Y�R�O�W�D�J�H���	�� ���ò���G�L�J�L�W���I�R�U���F�X�U�U�H�Q�W���/�(�'�� �L�Q�G�L�F�D�W�L�R�Q���I�R�U��
�Y�R�O�W�D�J�H���	���F�X�U�U�H�Q�W�����2�Y�H�U���5�D�Q�J�H���,�Q�G�L�F�D�W�L�R�Q���6�K�R�X�O�G���E�H���W�K�H�U�H��

������ �6�R�O�G�H�U�L�Q�J���D�Q�G���G�H�V�R�O�G�H�U�L�Q�J���V�W�D�W�L�R�Q

������ �7�H�P�S�����F�R�Q�W�U�R�O�O�H�G���V�R�O�G�H�U�L�Q�J���D�Q�G���G�H�V�R�O�G�H�U�L�Q�J���V�W�D�W�L�R�Q

�0�X�O�W�L�S�O�H���R���S���'�&���3�R�Z�H�U���6�X�S�S�O�\

�/�R�J�L�F���3�X�O�V�H�U�������3�X�O�V�H���5�D�W�H�����������a�������+�]

�3�X�O�V�H���: �L�G�W�K�����������P�V

�7�H�V�W���3�R�L�Q�W���3�U�R�W�H�F�W�L�R�Q���������9���'�&�����������V�H�F�����0�D�[�������6�\�Q�F���,�Q�S�X�W���,�P�S�H�G�D�Q�F�H�������0�
��

�/�R�J�L�F���3�U�R�E�H�����/�R�J�L�F�����������6�L�J�Q�D�O���L�Q�S�X�W���O�H�Y�H�O���7�7�/�����!���������9���“���������9

�&�0�2�6�����!�����������9�F�F���“��������

4

3

5
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8

9

�/�R�J�L�F�����������6�L�J�Q�D�O���L�Q�S�X�W���O�H�Y�H�O���7�7�/�����������������9���“���������9

�&�0�2�6�����������������9�F�F���“��������

�0�D�[���V�X�S�S�O�\���Y�R�O�W�D�J�H���Z�L�W�K�V�W�D�Q�G�������������9

�3�R�Z�H�U���V�X�S�S�O�\���U�D�Q�J�H�����������������������9�����6�L�J�Q�D�O���L�Q�S�X�W���L�P�S�H�G�D�Q�F�H�����������0�


�0�D�[���L�Q�S�X�W���V�L�J�Q�D�O���I�U�H�T�X�H�Q�F�\�������������0�+�]�����0�L�Q�L�P�X�P���G�H�W�H�F�W�D�E�O�H���S�X�O�V�H���Z�L�G�W�K�������������Q�V��

�6�R�O�G�H�U�L�Q�J���,�U�R�Q���������:���������:��

�'�H�V�N�W�R�S���3�&�����6�S�H�F�L�¿�F�D�W�L�R�Q�������'�H�V�N�W�R�S���7�\�S�H�������7�K�L�Q���7�R�Z�H�U

�3�U�R�F�H�V�V�R�U���0�R�G�H�O�����������W�K���*�H�Q���,�Q�W�H�O�Š���&�R�U�H�Œ���L�������������������������0�%���F�D�F�K�H�����������F�R�U�H�V�����X�S���W�R����������
�*�+�]���7�X�U�E�R��

�&�3�8���&�D�F�K�H�������������0�%

�2�S�H�U�D�W�L�Q�J���6�\�V�W�H�P�����: �L�Q�G�R�Z�V������

�9�L�G�H�R���&�D�U�G�������,�Q�W�H�O�Š���8�+�'���*�U�D�S�K�L�F�V�����������Z�L�W�K���V�K�D�U�H�G���J�U�D�S�K�L�F�V���P�H�P�R�U�\

�0�H�P�R�U�\���	���6�W�R�U�D�J�H��

�5�$�0���������*�%���'�'�5���������[���*�%�����D�W�������������0�7���V��

�6�W�R�U�D�J�H���7�\�S�H�������������*�%���0�������3�&�,�H���1�9�0�H���6�R�O�L�G���6�W�D�W�H���'�U�L�Y�H

�'�L�V�S�O�D�\���6�L�]�H�����������������L�Q�F�K�H�V����

�3�D�Q�H�O���7�\�S�H�������/�(�'���'�L�V�S�O�D�\

�0�X�O�W�L�P�H�G�L�D���.�H�\�E�R�D�U�G�����2�S�W�L�F�D�O���0�R�X�V�H��

Latest Circuit Simulator and PCB design software (proteus 8 professional, multisim, 
pspice etc.) 

�3�&�%���)�D�E�U�L�F�D�W�L�R�Q���0�D�F�K�L�Q�H�������: �R�U�N�L�Q�J���D�U�H�D���;���[���<���[���=�����������������[�����������[�������P�P���0�L�Q�L�P�X�P��
�G�U�L�O�O���K�R�O�H���V�L�]�H���������������P�P�������0�L�Q�L�P�X�P���F�X�W�W�L�Q�J���W�U�D�F�H���V�S�D�F�H�������������P�P�������P�L�O�����;���<���U�H�V�R�O�X�W�L�R�Q������
�������������P�P���6�S�L�Q�G�O�H���V�S�H�H�G�����0�$�;�����5�3�0���������������������U�S�P���6�S�L�Q�G�O�H���P�R�W�R�U�������%�/�'�&���P�R�W�R�U��
�'�H�S�W�K���V�H�Q�V�L�Q�J���D�Q�G���D�G�M�X�V�W�P�H�Q�W�������$�X�W�R�P�D�W�L�F�����6�R�I�W�Z�D�U�H���F�R�Q�W�U�R�O�O�H�G���7�R�R�O���F�K�D�Q�J�H�������0�D�Q�X�D�O��
�7�R�R�O���K�R�O�G�H�U���������������L�Q�F�K���$�X�W�R���O�H�Y�H�O���V�X�U�I�D�F�H���L�Q�V�S�H�F�W�L�R�Q�������D�Y�D�L�O�D�E�O�H���: �R�U�N�L�Q�J���E�H�G�������&�D�V�W��
�$�O�X�P�L�Q�X�P���,�P�S�R�U�W�V���¿�O�H�V�������*�H�U�E�H�U���5�6���������;���¿�O�H�V�����(�[�F�H�O�O�R�Q���'�U�L�O�O���'�;�)�� �D�Q�G���*���F�R�G�H���¿�O�H�V��
�;���<���=���G�U�L�Y�H�U�������6�W�H�S�S�L�Q�J���P�R�W�R�U���3�R�Z�H�U���F�R�Q�V�X�P�S�W�L�R�Q���������������������9�$�&�����������: ���6�R�X�Q�G���G�X�V�W��
�H�Q�F�O�R�V�X�U�H�������,�Q�W�H�J�U�D�W�H�G���2�S�H�U�D�W�L�Q�J���6�\�V�W�H�P�������: �L�Q�G�R�Z�V�����������������������E�L�W��

�‡�������6�R�I�W�Z�D�U�H���&�'�������Q�R�������8�6�%���'�U�L�Y�H�U�V�����0�D�Q�X�D�O�������‡���%�U�X�V�K�������Q�R�����‡���$�O�O�H�Q���N�H�\�������Q�R�V�����‡���&�R�U�G������
�3�R�Z�H�U���6�X�S�S�O�\�������Q�R�����‡���8�6�%���F�D�E�O�H���������Q�R�����‡���3�D�W�F�K���F�R�U�G�����´�������P�P��

�6�H�Q�V�R�U���W�U�D�L�Q�H�U���������7�K�H���V�H�Q�V�R�U���W�U�D�L�Q�H�U���V�K�R�X�O�G���E�H���,�Q�W�H�U�Q�H�W���R�I���7�K�L�Q�J�V�����,�R�7�����H�Q�D�E�O�H�G���$�Q�G�U�R�L�G��
�E�D�V�H�G���������*�U�D�S�K�L�F�D�O���W�R�X�F�K���/�&�'���Z�L�W�K���L�Q�E�X�L�O�W���F�R�U�W�H�[���S�U�R�F�H�V�V�R�U���	���3�/�&���Z�L�W�K�������G�L�J�L�W�D�O���L�Q�S�X�W����
�'�L�J�L�W�D�O���R�X�W�S�X�W�����U�H�O�D�\���������1�R�������'�L�J�L�W�D�O���R�X�W�S�X�W�����7�U�D�Q�V�L�V�W�R�U�������1�2�����D�Q�D�O�R�J���L�Q�S�X�W�����Q�R�����D�Q�D�O�R�J��
�R�X�W�S�X�W�������1�R�����&�R�P�P�X�Q�L�F�D�W�L�R�Q���S�R�U�W���(�W�K�H�U�Q�H�W���D�Q�G���5�6�����������'�$�4���I�R�U���D�F�T�X�L�U�L�Q�J���G�D�W�D�������5�H�D�O��
�7�L�P�H���0�R�Q�L�W�R�U�L�Q�J�����$�O�D�U�P���G�D�W�D���0�R�Q�L�W�R�U�L�Q�J�����+�L�V�W�R�U�\���'�D�W�D���P�R�Q�L�W�R�U�L�Q�J�����V�R�I�W�Z�D�U�H���I�R�U��
�Y�L�H�Z�L�Q�J�� �W�K�H�� �R�X�W�S�X�W�� �Z�D�Y�H�I�R�U�P�V���� �,�Q�Y�H�U�W�L�Q�J���� �1�R�Q�� �² �,�Q�Y�H�U�W�L�Q�J���� �3�R�Z�H�U���� �&�X�U�U�H�Q�W����
�,�Q�V�W�U�X�P�H�Q�W�D�W�L�R�Q���D�Q�G���'�L
u�H�U�H�Q�W�L�D�O���$�P�S�O�L�¿�H�U�����)���W�R���9�������9���W�R���)�����,���W�R���9�����9���W�R���,�������3���W�R���,�������,���W�R���3��

6
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11

�&�R�Q�Y�H�U�W�H�U�����'�&���0�R�W�R�U�����+�L�J�K���3�D�V�V���D�Q�G���/�R�Z���3�D�V�V���)�L�O�W�H�U�����%�X
u�H�U�����/�(�'�����%�X�]�]�H�U�����/�(�'�� �%�D�U��
�*�U�D�S�K����
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High:03, Medium:02, Low:01

1
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I
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V

Smart Sensor Interfacing with DAQ and 

Communication Protocols

Circuit Making exercise

Testing and Maintenance

Analysis of outcome

Preparation of Project report

CO1

CO2

CO3

CO4

CO5

30

50

20

40

20

15

30

20

20

15

The Transistor and Diode Data Book for 
Design Engineers

Microprocessor Data Handbook

The Communications Facility Design 
Handbook

The Resource Handbook of Electronics

Mini & Major Electronics Projects

Texas Instrument, 
Incorporated

BPB

ISBN 9780849309083

ISBN 9781315220673

Pustak Mahal

Texas Instruments 
Incorporated

Jerry C. Whitaker

Jerry C. Whitaker

S.A. Khan 

1

2

3

4

5
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Electronics equipment integration and 
Prototype building

Troubleshoot the Electronics Projects

https://onlinecourses.nptel.ac.in/noc22_ee25/p
review

Udemy

1

2

*****
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The course on Entrepreneurship and Start-ups is designed to equip students with the skills and 
mindset required to create, manage and grow entrepreneurial ventures. It covers critical 
elements of entrepreneurship, from identifying business ideas to scaling and financing start-ups. 
Given the growing emphasis on self-employment and innovation, this course provides the 
necessary foundation for aspiring entrepreneurs to transform ideas into sustainable businesses.

1. Demonstrate a thorough understanding of entrepreneurial principles and the process of 
setting up a start-up.

2. Develop practical skills in business planning, market analysis and competitive strategy.

3. Utilize effective financial, management and organizational skills.

4. Communicate business ideas clearly to potential investors and stakeholders.

5. Apply ethical principles and an understanding of corporate social responsibility in their 
business ventures.

6. Employ an understanding of business exit strategies and legal aspects, ensuring smooth 
transitions or closures as needed.

By the end of this course, students will be able to:

CO1: Explain key concepts, traits and motivations for entrepreneurship and understand the 
startup ecosystem and MSME structure.

CO2: Develop and refine business ideas, visualize the business and create a coherent business 
plan. 

CO3: Conduct market and competitive analysis and develop marketing, risk and SWOT 
strategies. 

CO4: Demonstrate knowledge of organizational structure, talent management and financial 
management within a start-up.

CO5: Identify various financing methods for start-ups, create investor pitches and understand 
intellectual property protections.

CO6: Develop project proposals, understand corporate social responsibility, business ethics and 
establish exit strategies.

25016001 2 (TH:2,T:0,P:0)
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Definitions, traits of an 
entrepreneur, types of business 
structures, motivation, 
Similarities/differences between 
entrepreneurs and managers, 
MSME and Start-ups  policies of 
India, Uttarakhand Start-ups 
Policy 2023 and Start-ups 
registration process.

Scheme of assistance by 
entrepreneurial support agencies at 
National, State and District level: 
NSIC, NRDC, DC, SIDBI, 
NABARD, Commercial Banks , 
SFCs, Technical Consultancy 
Organization, KVIB, DIC, TBI 
(Technology Business Incubators)  
and STEP (Science and 
Technology Entrepreneur Park)

Discovering ideas, visualizing 
business, activity map, 
Components of a business plan 

Market analysis, identifying   
target market, competition 
evaluation, strategy    
development. Risk analysis, 
SWOT analysis

CO11 4

4

Lecture, 
Case studies, 
Group 
discussions

CO22 Brainstorming 
sessions, 
Idea 
workshops, 
Group projects

8 CO33 Market research 
projects, SWOT
Analysis, 
Role-playing

 Define and 
describe traits of 
entrepreneurs and 
types of business 
structures. 

 Compare the 
roles of entrepreneurs 
vs. managers; explain 
MSME industry 
registration.

Identify   
and visualize 
potential business 
ideas.  

 Develop a 
structured business 
plan covering all 
essential elements.

 Conduct 
market and 
competitive analysis 
and develop 
strategies. 

 Develop a 
SWOT-based risk 
analysis and 
mitigation plan. 
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Prepare a report on different funding schemes by the State and Central Government available 
for setting up a small business model. 2. Prepare a DPR for small scale  industry setup, for 
obtaining a loan.

The teacher may assign assignments from each unit. All assignments must be completed 
individually and submitted with clear diagrams, proper explanations and supporting calculations 
where applicable.

Project proposal 
drafting, 
Succession 
strategy 
exercises, 
Case studies

6 CO66

Role-playing, 
Organizational 
simulations, 
Interactive 
discussions

6 CO44 Company’s organization structure, 
recruitment, talent management, 
Financial organization, budgeting, 
financial management includes 
elementary knowledge of income 
tax, excise duty, custom duty and 
GST for start-ups.

Financing methods for start-ups, 
creating investor pitches, Patenting 
and licenses. Infringement related 
to patents.  

IPR (intellectual property right) 
introduction and its importance for 
start-ups.

Project planning, succession 
strategies, harvesting, bankruptcy

Business ethics, Corporate Social 
Responsibility (CSR), Export-
Import policies 

Describe an 
organization’s 
structure  and  
manage talent in 
start-ups. 

 Apply 
financial management 
principles to start-
ups. 

 Identify 
financing methods 
and effectively pitch 
to investors. 

 Understand 
patenting processes 
and the importance of 
licenses. 

 Prepare 
project proposals and 
articulate exit 
strategies. 

 Evaluate the 
importance of 
business ethics and 
CSR. 

Guest lectures, 
Pitch 
development 
and 
presentation, 
Peer feedback

4 CO55
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1

2

3

4

5

6

I

II

III

IV

V

VI

Introduction to Entrepreneurship & Start–Ups

Business Ideas and Their Implementation

Idea to Start-Up

Management

Financing and Protection of Ideas

Project Proposal and Exit Strategies

CO1

CO2

CO3

CO4

CO5

CO6

04

04

08

06

04

06

10

15

25

15

20

15

CO1

CO2

CO3

CO4

CO5

CO6

3

2

2

1

1

1

2

3

3

3

3

2

1

2

2

3

3

2

2

3

3

3

3

3

1

2

3

3

3

2

-

-

-

1

1

-

-

-

2

2

1

1

 High:03, Medium:02, Low:01

Entrepreneurship Development and 
Management

Entrepreneurship Development & 
Management

The Startup Owner’s Manual: The Step-by- 
Step Guide for Building a Great Company

Jain Book Agency (JBA) 
publishes, New Delhi

S K Kataria and Sons; 
ISBN: 978-8189757007

K & S Ranch
ISBN – 978-0984999392

A. K. Singh

R.K. Singal

Steve Blank 
& Bob Dorf

1

2

3
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Startupindia

Startup-India-Initiative

Startup uttarakhand

Invest uttarakhand

Startup Companies in Uttarakhand

https://www.startupindia.gov.in/

https://dpiit.gov.in/startup-india/startup-india-
initiative

https://startuputtarakhand.uk.gov.in/

https://investuttarakhand.uk.gov.in/themes/backe
nd/acts/act_english1713163094.pdf

https://www.f6s.com/companies/india/uttarakha
nd/so

1

2

3

4

5
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