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Maharashtra State Board Of Technical Education, Mumbai
Learning and Assessment Scheme for Post S.S.C Diploma Courses

Programme Name : Diploma In Digital Electronics / Electronics & Tele-communication Engg. / Electronics & Communication Engg. / Electronics Engineering / Industrial
Electronics

Programme Code : DE / EJ / ET / EX / IE With Effect From Academic Year : 2023-24
Duration Of Programme : 6 Semester Duration : 16 WEEKS
Semester : Fourth NCrF Entry Level : 3.5 Scheme : K

Sr
No

Course Title Abbrevation Course
Type

Course
Code

Total
IKS Hrs

for
Sem.

Learning Scheme

Credits

Assessment Scheme
Actual

Contact
Hrs./Week Self Learning

(Activity/
Assignment /Micro

Project)

Notional
Learning

Hrs /Week

Paper
Duration

(hrs.)

Theory
Based on LL & TL Based on

Self
Learning Total

Marks
CL TL LL

Practical
FA-
TH

SA-
TH Total FA-PR SA-PR SLA

Max Max Max Min Max Min Max Min Max Min
(All Compulsory)

1
ENVIRONMENTAL
EDUCATION AND
SUSTAINABILITY

EES VEC 314301 2 3 - - 1 4 2 1.5 30 70*# 100 40 - - - - 25 10 125

2
DIGITAL COMMUNICATION
SYSTEMS DCS DSC 314326 - 4 - 4 2 10 5 3 30 70 100 40 50 20 25# 10 25 10 200

3 CONSUMER ELECTRONIC
SYSTEMS

CEL DSC 314327 - 3 - 4 1 8 4 3 30 70 100 40 25 10 25@ 10 25 10 175

4
MICROCONTROLLER &
APPLICATIONS MAA DSE 314328 - 3 - 4 1 8 4 3 30 70 100 40 25 10 25# 10 25 10 175

5 BASIC POWER
ELECTRONICS

BPE DSC 314363 - 3 - 2 1 6 3 3 30 70 100 40 25 10 25@ 10 25 10 175

6
ELECTRONIC EQUIPMENT
MAINTENANCE &
SIMULATION

MEE SEC 314009 - - - 4 - 4 2 - - - - - 25 10 25@ 10 - - 50

Total 2 16 18 6 20 150 350 500 150 125 125 900
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Sr
No

Course Title Abbrevation Course
Type

Course
Code

Total
IKS Hrs

for
Sem.

Learning Scheme

Credits

Assessment Scheme
Actual

Contact
Hrs./Week Self Learning

(Activity/
Assignment /Micro

Project)

Notional
Learning

Hrs /Week

Paper
Duration

(hrs.)

Theory
Based on LL & TL Based on

Self
Learning Total

Marks
CL TL LL

Practical
FA-
TH

SA-
TH Total FA-PR SA-PR SLA

Max Max Max Min Max Min Max Min Max Min

Abbreviations : CL- Classroom Learning , TL- Tutorial Learning, LL-Laboratory Learning, FA - Formative Assessment,SA -Summative Assessment, IKS - Indian Knowledge System, SLA - Self Learning
Assessment
Legends : @ Internal Assessment, # External Assessment, *# On Line Examination , @$ Internal Online Examination
Note :
1. FA-TH represents average of two class tests of 30 marks each conducted during the semester.
2. If candidate is not securing minimum passing marks in FA-PR of any course then the candidate shall be declared as "Detained" in that semester.
3. If candidate is not securing minimum passing marks in SLA of any course then the candidate shall be declared as fail and will have to repeat and resubmit SLA work.
4. Notional Learning hours for the semester are (CL+LL+TL+SL)hrs.* 15 Weeks
5. 1 credit is equivalent to 30 Notional hrs.
6. * Self learning hours shall not be reflected in the Time Table.
7. * Self learning includes micro project / assignment / other activities.

Course Category : Discipline Specific Course Core (DSC) , Discipline Specific Elective (DSE) , Value Education Course (VEC) , Intern./Apprenti./Project./Community (INP) , AbilityEnhancement Course (AEC)
, Skill Enhancement Course (SEC) , GenericElective (GE)
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Programme Name/s

: Architecture Assistantship/ Automobile Engineering./ Artificial Intelligence/
Agricultural Engineering/
Artificial Intelligence and Machine Learning/ Automation and Robotics/ Architecture/
Cloud Computing and Big Data/
Civil Engineering/ Chemical Engineering/ Computer Technology/ Computer
Engineering/
Civil & Rural Engineering/ Construction Technology/ Computer Science & Engineering/
Fashion & Clothing Technology/
Dress Designing & Garment Manufacturing/ Digital Electronics/ Data Sciences/
Electrical Engineering/
Electronics & Tele-communication Engg./ Electrical and Electronics Engineering/
Electrical Power System/ Electronics & Communication Engg./
Electronics Engineering/ Food Technology/ Computer Hardware & Maintenance/
Instrumentation & Control/
Industrial Electronics/ Information Technology/ Computer Science & Information
Technology/ Instrumentation/
Interior Design & Decoration/ Interior Design/ Civil & Environmental Engineering/
Mechanical Engineering/
Mechatronics/ Medical Laboratory Technology/ Medical Electronics/ Production
Engineering/
Printing Technology/ Polymer Technology/ Surface Coating Technology/ Computer
Science/
Textile Technology/ Electronics & Computer Engg./ Travel and Tourism/ Textile
Manufactures/

Programme Code
: AA/ AE/ AI/ AL/ AN/ AO/ AT/ BD/ CE/ CH/ CM/ CO/ CR/ CS/ CW/ DC/ DD/ DE/
DS/ EE/ EJ/ EK/ EP/ ET/ EX/ FC/ HA/ IC/ IE/ IF/ IH/ IS/ IX/ IZ/ LE/ ME/
MK/ ML/ MU/ PG/ PN/ PO/ SC/ SE/ TC/ TE/ TR/ TX

Semester : Fourth
Course Title : ENVIRONMENTAL EDUCATION AND SUSTAINABILITY
Course Code : 314301

I. RATIONALE
The survival of human beings is solely depending upon the nature. Thus, threats to the environment directly impact
on existence and health of humans as well as other species. Depletion of natural resources and degradation of
ecosystems is accelerated due to the growth in industrial development, population growth, and overall growth in
production demand. To address these environmental issues, awareness and participation of individuals as well as
society is necessary. Environmental education and sustainability provide an integrated, and interdisciplinary
approach to study the environmental systems and sustainability approach to the diploma engineers.

II. INDUSTRY / EMPLOYER EXPECTED OUTCOME
Resolve the relevant environmental issue through sustainable solutions

III. COURSE LEVEL LEARNING OUTCOMES (COS)
Students will be able to achieve & demonstrate the following COs on completion of course based learning

CO1 - Identify the relevant Environmental issues in specified locality.
CO2 - Provide the green solution to the relevant environmental problems.
CO3 - Conduct SWOT analysis of biodiversity hotspot
CO4 - Apply the relevant measures to mitigate the environmental pollution.

MSBTE Approval Dt. 21/11/2024
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CO5 - Implement the environmental policies under the relevant legal framework.
IV. TEACHING-LEARNING & ASSESSMENT SCHEME

Course
Code Course Title Abbr Course

Category/s

Learning Scheme

Credits

Assessment Scheme
Actual

Contact
Hrs./Week

SLH NLH Paper
Duration

Theory
Based on LL &

TL Based on
SL

Total
Marks

CL TL LL

Practical
FA-
TH

SA-
TH Total FA-PR SA-PR SLA

Max Max Max Min Max Min Max Min Max Min

314301
ENVIRONMENTAL
EDUCATION AND
SUSTAINABILITY

EES VEC 3 - - 1 4 2 1.5 30 70*# 100 40 - - - - 25 10 125

Total IKS Hrs for Sem. : 2 Hrs
Abbreviations: CL- ClassRoom Learning , TL- Tutorial Learning, LL-Laboratory Learning, SLH-Self Learning
Hours, NLH-Notional Learning Hours, FA - Formative Assessment, SA -Summative assessment, IKS - Indian
Knowledge System, SLA - Self Learning Assessment
Legends: @ Internal Assessment, # External Assessment, *# On Line Examination , @$ Internal Online Examination
Note :

1. FA-TH represents average of two class tests of 30 marks each conducted during the semester.
2. If candidate is not securing minimum passing marks in FA-PR of any course then the candidate shall be declared

as "Detained" in that semester.
3. If candidate is not securing minimum passing marks in SLA of any course then the candidate shall be declared

as fail and will have to repeat and resubmit SLA work.
4. Notional Learning hours for the semester are (CL+LL+TL+SL)hrs.* 15 Weeks
5. 1 credit is equivalent to 30 Notional hrs.
6. * Self learning hours shall not be reflected in the Time Table.
7. * Self learning includes micro project / assignment / other activities.

V. THEORY LEARNING OUTCOMES AND ALIGNED COURSE CONTENT

Sr.No Theory Learning Outcomes
(TLO's)aligned to CO's.

Learning content mapped with Theory
Learning Outcomes (TLO's) and CO's.

Suggested
Learning

Pedagogies.

MSBTE Approval Dt. 21/11/2024
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Sr.No Theory Learning Outcomes
(TLO's)aligned to CO's.

Learning content mapped with Theory
Learning Outcomes (TLO's) and CO's.

Suggested
Learning

Pedagogies.

1

TLO 1.1 Explain the need of
studying environment and its
components.
TLO 1.2 Investigate the impact of
population growth and
industrialization on the relevant
environmental issues and suggest
remedial solutions
TLO 1.3 Explain the Concept of 5 R
w.r.t. the given situation
TLO 1.4 Elaborate the relevance of
Sustainable Development Goals in
managing the climate change
TLO 1.5 Explain the concept of zero
carbon-footprint with carbon credit

Unit - I Environment and climate change
1.1 Environment and its components, Types of
Environments, Need of environmental studies
1.2 Environmental Issues- Climate change,
Global warming, Acid rain, Ozone layer
depletion, nuclear accidents. Effect of population
growth and industrialization
1.3 Concept of 5R, Individuals’ participation in i)
5R policy, ii) segregation of waste, and iii)
creating manure from domestic waste
1.4 Impact of Climate change, Factors
contributing to climate change, Concept of
Sustainable development, Sustainable
development Goals (SDGs), Action Plan on
Climate Change in Indian perspectives
1.5 Zero Carbon footprint for sustainable
development, (IKS-Enviornment conservation in
vedic and pre-vedic India)

Lecture Using
Chalk-Board
Presentations

2

TLO 2.1 Justify the importance of
natural resources in sustainable
development
TLO 2.2 Explain the need of
optimum use of natural resources to
maintain the sustainability
TLO 2.3 Differentiate between
renewable and non-renewable
sources of energy
TLO 2.4 Suggest the relevant type of
energy source as a green solution to
environmental issues

Unit - II Sustainability and Renewable
Resources
2.1 Natural Resources: Types, importance,
Causes and effects of depletion. (Forest
Resources, Water Resources, Energy Resources,
Land resources, Mineral resources), (IKS-
Concepts of Panchmahabhuta)
2.2 Impact of overexploitation of natural
resources on the environment, optimum use of
natural resources
2.3 Energy forms (Renewable and non-
renewable) such as Thermal energy, nuclear
energy, Solar energy, Wind energy, Geothermal
energy, Biomass energy, Hydropower energy,
biofuel
2.4 Green Solutions in the form of New Energy
Sources such as Hydrogen energy, Ocean energy
& Tidal energy

Lecture Using
Chalk-Board
Presentations

MSBTE Approval Dt. 21/11/2024
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Sr.No Theory Learning Outcomes
(TLO's)aligned to CO's.

Learning content mapped with Theory
Learning Outcomes (TLO's) and CO's.

Suggested
Learning

Pedagogies.

3

TLO 3.1 Explain the characteristics
and functions of ecosystem
TLO 3.2 Relate the importance of
biodiversity and its loss in the
environmental sustainability
TLO 3.3 Describe biodiversity
assessment initiatives in India
TLO 3.4 Conduct the SWOT
analysis of the biodiversity hot spot
in India
TLO 3.5 Explain the need of
conservation of biodiversity in the
given situation

Unit - III Ecosystem and Biodiversity
3.1 Ecosystem - Definition, Aspects of
ecosystem, Division of ecosystem, General
characteristics of ecosystem, Functions of
ecosystem
3.2 Biodiversity - Definitions, Levels, Value, and
loss of biodiversity
3.3 Biodiversity Assessment Initiatives in India
3.4 SWOT analysis of biodiversity hot spot in
India
3.5 Conservations of biodiversity - objects, and
laws for conservation of biodiversity

Lecture Using
Chalk-Board
Presentations
Video
Demonstrations

4

TLO 4.1 Classify the pollution based
on the given criteria
TLO 4.2 Justify the need of
preserving soil as a resource along
with the preservation techniques
TLO 4.3 Maintain the quality of
water in the given location using
relevant preventive measures
TLO 4.4 State the significance of
controlling the air pollution to
maintain its ambient quality norms
TLO 4.5 Compare the noise level
from different zones of city with
justification
TLO 4.6 Describe the roles and
responsibilities of central and state
pollution control board

Unit - IV Environmental Pollution
4.1 Definition of pollution, types- Natural &
Artificial (Man- made)
4.2 Soil / Land Pollution – Need of preservation
of soil resource, Causes and effects on
environment and lives, preventive measures, Soil
conservation
4.3 Water Pollution - sources of water pollution,
effects on environment and lives, preventive
measures, BIS water quality standards for
domestic potable water, water conservation
4.4 Air pollution - Causes, effects, prevention,
CPCB norms of ambient air quality in residential
area
4.5 Noise pollution - Sources, effects,
prevention, noise levels at various zones of the
city
4.6 Pollution Control Boards at Central and State
Government level: Norms, Roles and
Responsibilities

Lecture Using
Chalk-Board
Presentations

5

TLO 5.1 Explain Constitutional
provisions related to environmental
protection
TLO 5.2 Explain importance of
public participation (PPP) in enacting
the relevant laws
TLO 5.3 Use the relevant green
technologies to provide sustainable
solutions of an environmental
problem
TLO 5.4 Explain the role of
information technology in
environment protection

Unit - V Enviornmental legislation and
sustainable practices
5.1 Article (48-A) and (51-A (g)) of Indian
Constitution regarding environment,
Environmental protection and prevention acts
5.2 Public awareness about environment. Need
of public awareness and individuals’
participation. Role of NGOs
5.3 Green technologies like solar desalination,
green architecture, vertical farming and
hydroponics, electric vehicles, plant-based
packaging
5.4 Role of information technology in
environment protection and human health

Lecture Using
Chalk-Board
Presentations
Video
Demonstrations

MSBTE Approval Dt. 21/11/2024
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VI. LABORATORY LEARNING OUTCOME AND ALIGNED PRACTICAL / TUTORIAL EXPERIENCES :
NOT APPLICABLE.

VII. SUGGESTED MICRO PROJECT / ASSIGNMENT/ ACTIVITIES FOR SPECIFIC LEARNING /
SKILLS DEVELOPMENT (SELF LEARNING)

Assignment

Suggest the steps to implement (or improve the implementation) of the 5R policy in your home/institute stating your
contribution
Draft an article on India’s Strategies to progress across the Sustainable Development Goals
Make a chart of Renewable and non-renewable energy sources mentioning the advantages and disadvantages of each
source
Conduct the SWOT analysis of biodiversity hotspot in India
Prepare a mind-mapping for the zero carbon footprint process of your field
Prepare a chart showing sources of pollution (air/water/ soil), its effect on human beings, and remedial actions
Any other assignment on relevant topic related to the course suggested by the facilitator

UNICEF Certification(s)

Students may complete the self-paced course launched by Youth Leadership for climate Exchange under UNICEF
program on portal www.mahayouthnet.in . The course encompasses five Modules in the form of Units as given below:
-
Unit 1: Living with climate change
Unit 2 : Water Management and Climate Action
Unit 3: Energy Management and Climate Action
Unit 4 : Waste Management and Climate Action
Unit 5 : Bio-cultural Diversity and Climate Action
If students complete all the five Units they are not required to undertake any other assignment /Microproject/activities
specified in the course. These units will suffice to their evaluations under SLA component

Micro project

Technical analysis of nearby commercial RO plant.
Comparative study of different filters used in Household water filtration unit
Evaluate any nearby biogas plant / vermicomposting plant or any such composting unit on the basis of
sustainabilityand cost-benefit
IKS-Study and prepare a note on Vedic and Pre-Vedic techniques of environmental conversion
Visit a local polluted water source and make a report mentioning causes of pollution
Any other activity / relevant topic related to the course suggested by the facilitator

Activities

Prepare a report on the working and functions of the PUC Center machines and its relavance in pollution control.
Prepare and analyse a case study on any polluted city of India
Prepare a note based on the field visit to the solid waste management department of the municipal corporation / local
authority
Record the biodiversity of your institute/garden in your city mentioning types of vegetation and their numbers
Visit any functional hall/cultural hall /community hall to study the disposal techniques of kitchen waste and prepare a
MSBTE Approval Dt. 21/11/2024
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report suggesting sustainable waste management tool
Watch a video related to air pollution in India and present the summary
Any other assignment on relevant topic related to the course suggested by the facilitator

Note :

Above is just a suggestive list of microprojects and assignments; faculty must prepare their own bank of
microprojects, assignments, and activities in a similar way.
The faculty must allocate judicial mix of tasks, considering the weaknesses and / strengths of the student in
acquiring the desired skills.
If a microproject is assigned, it is expected to be completed as a group activity.
SLA marks shall be awarded as per the continuous assessment record.
For courses with no SLA component the list of suggestive microprojects / assignments/ activities are optional,
faculty may encourage students to perform these tasks for enhanced learning experiences.
If the course does not have associated SLA component, above suggestive listings is applicable to Tutorials
and maybe considered for FA-PR evaluations.

VIII. LABORATORY EQUIPMENT / INSTRUMENTS / TOOLS / SOFTWARE REQUIRED

Sr.No Equipment Name with Broad Specifications Relevant LLO Number
1 Nil All

IX. SUGGESTED WEIGHTAGE TO LEARNING EFFORTS & ASSESSMENT PURPOSE (Specification
Table)

Sr.No Unit Unit Title Aligned
COs

Learning
Hours

R-
Level

U-
Level

A-
Level

Total
Marks

1 I Environment and climate change CO1 8 4 4 4 12

2 II Sustainability and Renewable
Resources CO2 10 4 4 8 16

3 III Ecosystem and Biodiversity CO3 8 4 4 4 12
4 IV Environmental Pollution CO4 12 4 8 6 18

5 V Enviornmental legislation and
sustainable practices CO5 7 4 4 4 12

Grand Total 45 20 24 26 70

X. ASSESSMENT METHODOLOGIES/TOOLS

Formative assessment (Assessment for Learning)

Two-unit tests (MCQs) of 30 marks will be conducted and average of two-unit tests considered. Formative
assessment of self learning of 25 marks should be assessed based on self learning activity such as UNICEF
Certification(s)/Microproject/assignment/activities. (60 % weightage to process and 40 % to product)

Summative Assessment (Assessment of Learning)

Online MCQ type Exam

XI. SUGGESTED COS - POS MATRIX FORM

MSBTE Approval Dt. 21/11/2024
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Course
Outcomes

(COs)

Programme Outcomes (POs)

Programme
Specific

Outcomes*
(PSOs)

PO-1 Basic
and

Discipline
Specific

Knowledge

PO-2
Problem
Analysis

PO-3
Design/

Development
of Solutions

PO-4
Engineering

Tools

PO-5
Engineering
Practices for

Society,
Sustainability

and
Environment

PO-6 Project
Management

PO-7
Life

Long
Learning

PSO-
1

PSO-
2

PSO-
3

CO1 - 1 - - 3 2 3
CO2 - 2 2 - 3 2 3
CO3 - - - - 3 1 2
CO4 1 - - - 3 2 2
CO5 1 - 2 - 3 2 3

Legends :- High:03, Medium:02,Low:01, No Mapping: -
*PSOs are to be formulated at institute level

XII. SUGGESTED LEARNING MATERIALS / BOOKS

Sr.No Author Title Publisher with ISBN Number

1 Y. K. Singh Environmental Science New Age International Publishers, 2006, ISBN: 81-
224-2330-2

2 Erach
Bharucha Environmental Studies University Grants Commission, New Delhi

3 Rajagopalan
R.

Environmental Studies: From Crisis
to Cure.

Oxford University Press, USA, ISBN:
9780199459759, 0199459754

4 Shashi Chawla A text book of Environmental
Science Tata Mc Graw-Hill New Delhi

5 Arvind Kumar A Text Book of Enviornmental
science APH Publishing New Delhi (ISBN 978-8176485906)

XIII . LEARNING WEBSITES & PORTALS

Sr.No Link / Portal Description

1 https://sdgs.un.org/goals United Nation’s website mentioning
Sustainability goals

2 http://www.greenbeltmovement.org/news-and-events/blog Green Belt Movement Blogs on various
climatic changes and other issues

3
http://www.greenbeltmovement.org/what-we-do/tree-planting-
fo
r-watersheds

Green Belt Movement's work on tree
plantation, soil conservation and watershed
management techniques

4 https://www.youtube.com/@ierekcompany/videos

International Experts For Research
Enrichment and Knowledge Exchange –
IEREK's platform to exchange the
knowledge in fields such as architecture,
urban planning, sustainability

5 www.mahayouthnet.in UNICEF Intiative for youth leadership for
climate action

MSBTE Approval Dt. 21/11/2024
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Sr.No Link / Portal Description

6
https://eepmoefcc.nic.in/index1.aspx?
lsid=297&lev=2&lid=1180
&langid=1

GOI Website for public awareness on
enviornmetal issues

7 https://egyankosh.ac.in/handle/123456789/61136 IGNOU's Intiative for online study
material on Enviornmental studies

8 https://egyankosh.ac.in/handle/123456789/50898 IGNOU's Intiative for online study
material on sustainability

9 https://sustainabledevelopment.un.org/content/documents/1180
3Official-List-of-Proposed-SDG-Indicators.pdf

Final list of proposed Sustainable
Development Goal indicators

10 https://sustainabledevelopment.un.org/memberstates/india India’s Strategies to progress across the
SDGs.

11 https://www.un.org/en/development/desa/financial-crisis/sust
ainable-development.html Challenges to Sustainable Development

12 https://nptel.ac.in/courses/109105190 NPTEL course on sustainable development

13 https://onlinecourses.swayam2.ac.in/cec19_bt03/preview
Swayam Course on Enviornmetal studies
(Natural Resources, Biodiversity and other
topics)

14 https://onlinecourses.nptel.ac.in/noc23_hs155/preview

NPTEL course on enviornmental studies
which encomopasses SDGs, Pollution,
Cliamate issues, Energy, Policies and legal
framework

15
https://www.cbd.int/development/meetings/egmbped/SWOT-
analys
is-en.pdf

SWOT analysis of Biodiversity

16 https://www.sanskrit.nic.in/SVimarsha/V2/c17.pdf
Central sanskrkit university publication on
Vedic and pre vedic enviornmetal
conservation

Note :

Teachers are requested to check the creative common license status/financial implications of the suggested
online educational resources before use by the students

MSBTE Approval Dt. 21/11/2024
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Programme Name/s
: Digital Electronics/ Electronics & Tele-communication Engg./ Electronics &
Communication Engg./ Electronics Engineering/
Industrial Electronics

Programme Code : DE/ EJ/ ET/ EX/ IE
Semester : Fourth
Course Title : DIGITAL COMMUNICATION SYSTEMS
Course Code : 314326

I. RATIONALE
Digital communication technology is widely used across various sectors for instant and efficient information
exchange. Digital communication course is instrumental in preparing students for the challenges and opportunities
of the digital age. It equips them with essential skills and knowledge that are increasingly relevant in today's
interconnected and technology-driven world. In this course basic concept of digital communication are covered to
handle all the challenges of communication industries.

II. INDUSTRY / EMPLOYER EXPECTED OUTCOME
The aim of this course is to attain following industry/employer excepted outcome through various teaching learning
experiences:
Use basic concept of digital communication in various applications.

III. COURSE LEVEL LEARNING OUTCOMES (COS)
Students will be able to achieve & demonstrate the following COs on completion of course based learning

CO1 - Implement different error control coding schemes for digital communication system.
CO2 - Use various pulse code modulation techniques.
CO3 - Analyze performance of different digital modulation techniques.
CO4 - Interpret concept of multiplexing and multiple access techniques.
CO5 - Interpret the concept of various spread spectrum techniques.

IV. TEACHING-LEARNING & ASSESSMENT SCHEME

Course
Code Course Title Abbr Course

Category/s

Learning Scheme

Credits

Assessment Scheme
Actual

Contact
Hrs./Week

SLH NLH Paper
Duration

Theory
Based on LL &

TL Based on
SL

Total
Marks

CL TL LL

Practical
FA-
TH

SA-
TH Total FA-PR SA-PR SLA

Max Max Max Min Max Min Max Min Max Min

314326
DIGITAL
COMMUNICATION
SYSTEMS

DCS DSC 4 - 4 2 10 5 3 30 70 100 40 50 20 25# 10 25 10 200

MSBTE Approval Dt. 21/11/2024
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Total IKS Hrs for Sem. : 0 Hrs
Abbreviations: CL- ClassRoom Learning , TL- Tutorial Learning, LL-Laboratory Learning, SLH-Self Learning
Hours, NLH-Notional Learning Hours, FA - Formative Assessment, SA -Summative assessment, IKS - Indian
Knowledge System, SLA - Self Learning Assessment
Legends: @ Internal Assessment, # External Assessment, *# On Line Examination , @$ Internal Online Examination
Note :

1. FA-TH represents average of two class tests of 30 marks each conducted during the semester.
2. If candidate is not securing minimum passing marks in FA-PR of any course then the candidate shall be declared

as "Detained" in that semester.
3. If candidate is not securing minimum passing marks in SLA of any course then the candidate shall be declared

as fail and will have to repeat and resubmit SLA work.
4. Notional Learning hours for the semester are (CL+LL+TL+SL)hrs.* 15 Weeks
5. 1 credit is equivalent to 30 Notional hrs.
6. * Self learning hours shall not be reflected in the Time Table.
7. * Self learning includes micro project / assignment / other activities.

V. THEORY LEARNING OUTCOMES AND ALIGNED COURSE CONTENT

Sr.No Theory Learning Outcomes
(TLO's)aligned to CO's.

Learning content mapped with Theory Learning
Outcomes (TLO's) and CO's.

Suggested
Learning

Pedagogies.

1

TLO 1.1 Describe elements
of digital communication
system with its block
diagram.
TLO 1.2 Calculate entropy
for a given data using
concept of entropy.
TLO 1.3 Construct the
Huffman code for the given
‘n’ bit data.
TLO 1.4 Apply the error
detection and correction
technique for the given
length of data bit to generate
data.
TLO 1.5 Compare the given
line codes.

Unit - I Digital Communication System and Coding
Methods
1.1 Elements of basic digital communication system with
its block diagram: Source encoder and decoder, Channel
encoder and decoder, modulator and demodulator,
Advantages and disadvantages of digital communication
1.2 Communication channel characteristics: bit rate, baud
rate, bandwidth, repeater distance
1.3 Concept of entropy and information rate, channel
capacity: Hartley’s law and Shannon-Hartley theorem for
channel capacity, Source coding: Huffman coding
1.4 Error detection codes: Vertical Redundancy Check
(VRC) code, Longitudinal Redundancy Check (VRC)
code, Cyclic Redundancy Check (CRC) code and
Checksum code
1.5 Error correction codes: Linear block code-calculation
of minimum Hamming distance, error detection capability,
error correction capability, Hamming code generation
1.6 Line coding: Need, properties, Unipolar RZ and NRZ,
Polar RZ and NRZ, Bipolar NRZ (AMI), split phase and
differential Manchester, Polar quaternary and their
waveforms

Chalk-Board
Presentations
Video
Demonstrations
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Sr.No Theory Learning Outcomes
(TLO's)aligned to CO's.

Learning content mapped with Theory Learning
Outcomes (TLO's) and CO's.

Suggested
Learning

Pedagogies.

2

TLO 2.1 Compare natural
and flat top sampling.
TLO 2.2 Calculate the
sampling frequency for
given signal.
TLO 2.3 Compare the
performance of the given
type of pulse modulation
technique.
TLO 2.4 Describe working
of pulse code modulation
transmitter and receiver.

Unit - II Pulse Code Modulation Techniques
2.1 Sampling & quantization process: Nyquist sampling
theorem, types of sampling (natural & flat top sampling),
aliasing effect, quantization process, quantization error,
companding
2.2 PAM, PWM, PPM: Block diagram of transmitter and
receiver with its working principle
2.3 Pulse code modulation (PCM), Differential pulse code
modulation (DPCM) : Block diagram of transmitter and
receiver with its working principle, Advantages and
disadvantages
2.4 Delta modulation (DM): Block diagram of transmitter
and receiver with its working principle, slope overload,
granular noise. Advantages and disadvantages
2.5 Adaptive Delta modulation (ADM): Block diagram of
transmitter and receiver with its working principle,
Advantages and disadvantages
2.6 Comparison of pulse code modulation with continuous
wave modulation

Chalk-Board
Presentations
Video
Demonstrations

3

TLO 3.1 Compare coherent
and noncoherent detection
technique.
TLO 3.2 Describe the
generation of given type of
shift keying signal.
TLO 3.3 Write process of
multiple data transfer using
M-ary FSK and M-ary PSK.
TLO 3.4 Draw the
constellation diagram for
given keying signals.
TLO 3.5 Compare the
salient feature of the given
types of digital modulation
techniques.

Unit - III Digital Modulation Techniques
3.1 Types of digital modulation techniques and their
advantages, concept of coherent and non-coherent
detection
3.2 Shift keying techniques: Block diagram of transmitter
and receiver with its working principle for Amplitude Shift
Keying (ASK), Frequency Shift keying (FSK), Phase Shift
keying (PSK), Differential Phase Shift keying (DPSK),
Quadrature Phase Shift keying (QPSK), constellation
diagram and waveforms
3.3 M-ary encoding: Need, M-ary FSK and M-ary PSK
3.4 Quadrature amplitude modulation (QAM): Need,
Block diagram of transmitter and receiver with its working
principle, constellation diagram

Chalk-Board
Presentations
Visit to
communication
industry
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Sr.No Theory Learning Outcomes
(TLO's)aligned to CO's.

Learning content mapped with Theory Learning
Outcomes (TLO's) and CO's.

Suggested
Learning

Pedagogies.

4

TLO 4.1 Describe the
working principle of given
type of multiplexing
technique.
TLO 4.2 Choose the
suitable multiplexing
techniques for multiplexing
the given number of signal.
TLO 4.3 Classify with
proper justification the
given multiple access
techniques on the basis of
domain of working.
TLO 4.4 Compare CDMA,
TDMA, FDMA on basis of
given parameters.

Unit - IV Multiplexing and Multiple Access Technique
4.1 Multiplexing: Need,Block diagram of transmitter and
receiver with its working principle for Time Division
Multiplexing(TDM), Frequency Division Multiplexing
(FDM), Code Division Multiplexing(CDM)
4.2 Multiple Access techniques: Need, Time Division
Multiple Access (TDMA), Frequency Division Multiple
Access (FDMA), Code Division Multiple Access
(CDMA), Space Division Multiple Access (SDMA),
Advantages of TDMA over FDMA

Chalk-Board
Presentations
Visit to
communication
industry

5

TLO 5.1 Interpret the aspect
of spread spectrum (SS)
modulation for the given
application.
TLO 5.2 Generate the PN
sequence for the given
length of data bits.
TLO 5.3 Explain jamming
margin, processing gain and
Eb/No ratio.
TLO 5.4 Compare the
performance of the fast and
slow frequency hopping on
the basis of given parameter.

Unit - V Spread Spectrum (SS) Modulation
5.1 Introduction to spread spectrum modulation:
Advantages over fixed frequency, application of spread
spectrum modulation, model of spread spectrum
modulation system
5.2 Pseudo-noise (PN) sequences: Definition, generation
and maximum length sequence.
5.3 Types of SS modulation: Direct sequence spread
spectrum (DSSS), jamming margin, processing gain,
Eb/No ratio, Frequency hopped spread spectrum, slow and
fast frequency hopping.

Chalk-Board
Presentations
Flipped
Classroom

VI. LABORATORY LEARNING OUTCOME AND ALIGNED PRACTICAL / TUTORIAL EXPERIENCES.

Practical / Tutorial / Laboratory Learning
Outcome (LLO)

Sr
No

Laboratory Experiment / Practical Titles
/ Tutorial Titles

Number
of hrs.

Relevant
COs

LLO 1.1 Observe line code for given data.
LLO 1.2 Measure amplitude for various
line code

1
*Generate- a)Unipolar-NRZ, RZ
b)Bipolar- NRZ(AMI), Manchester Code
for given data

2 CO1

LLO 2.1 Observe changes in output of
various line coding scheme. 2 Implemention of  various line coding

scheme using suitable simulation tool  2 CO1

LLO 3.1 Generate even parity for given
data sequence. 3 Determine error by LRC techniques using

suitable simulation tool 2 CO1

LLO 4.1 Generate odd parity for given data
sequence. 4 *Determine error by VRC techniques

using suitable simulation tool 2 CO1

LLO 5.1 Calculate the 7 bit hamming code
for given 4 bit data.
LLO 5.2 Observe connections between the
data lines.

5 *Generation of hamming code for 4 bit
data 2 CO1

MSBTE Approval Dt. 21/11/2024
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Practical / Tutorial / Laboratory Learning
Outcome (LLO)

Sr
No

Laboratory Experiment / Practical Titles
/ Tutorial Titles

Number
of hrs.

Relevant
COs

LLO 6.1 Determine the position of error in
given data.
LLO 6.2 Correct the detected error.

6 Error correction using hamming code 2 CO1

LLO 7.1 Build connection of natural and
flat top smapling circuit.
LLO 7.2 Illustrate the diffrence observed in
waveforms of natural and flat top sampled
signal.

7 *Generation of natural and flat top
sampling signal 2 CO2

LLO 8.1 Analyze Nyquist implications on
signal generation and reconstruction. 8 Determine the Nyquist rate for given

signal by using suitable simulation tool 2 CO2

LLO 9.1 Generate modulated and
demodulated signal on DSO.
LLO 9.2 Measure width of pulses
according to input data.

9 *Performance of pulse width modulation
and demodulation circuit 2 CO2

LLO 10.1 Determine the position of pulses
as per change in input signal. 10 *Performance of pulse position

modulation and demodulation circuit 2 CO2

LLO 11.1 Determine output binary data as
per input data. 11 Generation of pulse signal using pulse

code modulation 2 CO2

LLO 12.1 Generate and verify the DPCM
signal using simulation software. 12

Implement differential pulse code
modulation and demodulation by using
suitable simulation tool

2 CO2

LLO 13.1 Observe and verify delta
modulated and demodulated signal. 13 *Generation of delta modulation and

demodulation signal 2 CO2

LLO 14.1 Observer how quantization error
is removed in ADM.
LLO 14.2 Measure the quantization error.

14  *Performance of adaptive delta
modulation and demodulation circuit 2 CO2

LLO 15.1 Measure amplitude level of
output signal according to binary data. 15 *Transmit and receive digital signal using

Amplitude shift keying 2 CO3

LLO 16.1 Build connection for FSK kit.
LLO 16.2 Observe demodulated signal as
pers transmitted binary data.

16 *Transmit and receive digital signal using
Frequency Shift Keying 2 CO3

LLO 17.1 Measure the phase shift
according to binary data. 17 *Transmit and receive digital signal using

Phase Shift Keying 2 CO3

LLO 18.1 Verify the transmitted digital
signal according to the original binary data
using QPSK modulation.
LLO 18.2 Measure the phase shifts
corresponding to the binary data.

18 Performance of QPSK modulation
and demodulation 2 CO3

LLO 19.1 Measure the amplitude and
phase shifts according to the binary data.
LLO 19.2 Observe the transmitted signal in
the time domain and frequency domain.

19 Performance of QAM modulation
and demodulation 2 CO3

LLO 20.1 Build connection for TDM
circuit.
LLO 20.2 Measure the amplitude and
frequency of TDM signal.

20 Multiplexing of signals in TDM using kit 2 CO4

MSBTE Approval Dt. 21/11/2024
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Practical / Tutorial / Laboratory Learning
Outcome (LLO)

Sr
No

Laboratory Experiment / Practical Titles
/ Tutorial Titles

Number
of hrs.

Relevant
COs

LLO 21.1 Use simulation software to
visualize the TDM signal.
LLO 21.2 Determine the bandwidth and
data rate of the TDM signal.

21 *Generation of TDM signal using suitable
simulation software 2 CO4

LLO 22.1 Build connection for FDM kit.
LLO 22.2 Measure frequency of FDM
signal.

22 *Multiplexing of signals in  FDM using
kit 2 CO4

LLO 23.1 Use simulation software to
visualize the FDM signal 23 Generation of FDM signal using suitable

simulation software 2 CO4

LLO 24.1 Use simulation software to
visualize the CDM signal. 24 *Generation of CDM signal using suitable

simulation software 2 CO4

LLO 25.1 Select desired maximum length
N for the PN sequence.
LLO 25.2 Obtain the output bits of the PN
sequence.

25 *PN sequence generator 2 CO5

LLO 26.1 Determine PN sequence.  26 Generation of  PN sequence using suitable
simulation tool 2 CO5

LLO 27.1 Observe CDMA signal with the
spreading sequences for each channel.
LLO 27.2 Recover original message signal
from modulated signal.

27
*Generation of two channel CDMA-
DSSS signal using suitable simulation
tool

2 CO5

LLO 28.1 Modulate the data using
spreading sequences for each channel.
LLO 28.2 Recover original message signal
from modulated signal.

28 Generation of two channel CDMA-FHSS
signal  using suitable simulation tool 2 CO5

Note : Out of above suggestive LLOs -
'*' Marked Practicals (LLOs) Are mandatory.
Minimum 80% of above list of lab experiment are to be performed.
Judicial mix of LLOs are to be performed to achieve desired outcomes.

VII. SUGGESTED MICRO PROJECT / ASSIGNMENT/ ACTIVITIES FOR SPECIFIC LEARNING /
SKILLS DEVELOPMENT (SELF LEARNING)

Micro project

Prepare seminar on how IoT relies on digital communication.
Build a circuit to generate FSK signal.
Build circuit to generate hamming code.
Build sampling circuit.
Build a circuit to generate PPM signal.
Build a circuit to generate ASK signal.
Build a circuit to generate PWM signal.
Prepare report to evaluate the importance of low-latency communication in real-time AI application.
Investigate the applications of digital communication in healthcare, including telemedicine and remote patient

monitoring.
Prepare presentation on 5G and its impact on digital communication.

Visit
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Visit nearby communication industry like BSNL/Airtel/Jio etc. and prepare report on techniques used for
modulation demodulation.

Assignment

Construct the hamming code for the data 1010 with odd parity.
The probabilities of five source messages are m1 = 0.2, m2 = 0.3, m3 = 0.2, m4 = 0.15 and m5 = 0.15.Generate

Huffman codes for the given source.
Encode binary sequence 11010100 using unipolar RZ,unipolar NRZ, polar RZ,polar NRZ, AMI and differential

Manchester line coding techniques.
List importance of digital communication in the modern era.
Prepare chart to add key details for each technique, such as advantages, disadvantages, and real-world applications.

Note :

Above is just a suggestive list of microprojects and assignments; faculty must prepare their own bank of
microprojects, assignments, and activities in a similar way.
The faculty must allocate judicial mix of tasks, considering the weaknesses and / strengths of the student in
acquiring the desired skills.
If a microproject is assigned, it is expected to be completed as a group activity.
SLA marks shall be awarded as per the continuous assessment record.
For courses with no SLA component the list of suggestive microprojects / assignments/ activities are optional,
faculty may encourage students to perform these tasks for enhanced learning experiences.
If the course does not have associated SLA component, above suggestive listings is applicable to Tutorials
and maybe considered for FA-PR evaluations.

VIII. LABORATORY EQUIPMENT / INSTRUMENTS / TOOLS / SOFTWARE REQUIRED

Sr.No Equipment Name with Broad Specifications Relevant LLO Number
1 Analog line coding and decoding trainer kit. 1

2 Cathode ray oscilloscope Dual Trace 20/30/100 Mhz,1 Mega
ohm input impedance. 1,7,9,10,11,13,14,15,16,17,18,19,20,22,27,28

3

DSO with Bandwidth : 50-100 MHz TFT colour LCD Dual
channel real time sampling1GSa/s equivalent sampling 25
GSa/s Memory 1Mbpts 10 waveforms and 10 Set upscan be
stored.

1,7,9,10,11,13,14,15,16,17,18,19,20,22,27,28

4 Function generator : Frequency range 0.1 Hz to 30 Mhz. 1,7,9,10,11,13,14,15,16,17,18,19,20,22,27,28
5 Pulse code modulation and demodulation trainer kit. 11

6 Differential pulse code modulation and demodulation trainer
kit. 12

7 Delta and Adaptive delta modulation and demodulation
trainer kit. 13,14

8 ASK,FSK,PSK,QPSK and QAM trainer kit. 15,16,17,18,19
9 Time division multiplexing trainer kit. 20
10 Frequency division multiplexing trainer kit. 22

11
Simulation software suitable for communication experiments:
MATLAB,SCILAB or any other relevant open source
software.

4,3,8,12,21,23,24,27,28,2

12 Hamming code (7 bit) trainer kit. 5,6

MSBTE Approval Dt. 21/11/2024
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Sr.No Equipment Name with Broad Specifications Relevant LLO Number

13 Sampling (natural and flat top signal) and reconstruction
trainer kit. 7

14 PPM, PWM trainer kit for signal generation and detection. 9,10

IX. SUGGESTED WEIGHTAGE TO LEARNING EFFORTS & ASSESSMENT PURPOSE (Specification
Table)

Sr.No Unit Unit Title Aligned
COs

Learning
Hours

R-
Level

U-
Level

A-
Level

Total
Marks

1 I Digital Communication System and
Coding Methods CO1 16 4 6 8 18

2 II Pulse Code Modulation Techniques CO2 14 4 4 6 14
3 III Digital Modulation Techniques CO3 12 4 4 6 14

4 IV Multiplexing and Multiple Access
Technique CO4 10 4 4 4 12

5 V Spread Spectrum (SS) Modulation CO5 8 4 4 4 12
Grand Total 60 20 22 28 70

X. ASSESSMENT METHODOLOGIES/TOOLS

Formative assessment (Assessment for Learning)

Two offline unit test of 30 marks and average of two-unit test will considered for out of 30 marks.
For formative assessment of laboratory learning 50 marks.Each practical will be assessed considering 60% weightage
to process, 40% weightage to product.

Summative Assessment (Assessment of Learning)

End semester assessment of 70 marks.
End semester summative assessment of 25 marks for laboratory lerning.

XI. SUGGESTED COS - POS MATRIX FORM

Course
Outcomes

(COs)

Programme Outcomes (POs)

Programme
Specific

Outcomes*
(PSOs)

PO-1 Basic
and

Discipline
Specific

Knowledge

PO-2
Problem
Analysis

PO-3
Design/

Development
of Solutions

PO-4
Engineering

Tools

PO-5
Engineering
Practices for

Society,
Sustainability

and
Environment

PO-6 Project
Management

PO-7
Life

Long
Learning

PSO-
1

PSO-
2

PSO-
3

CO1 2 3 3 2 1 1 1
CO2 2 2 2 2 1 1 1
CO3 2 2 2 2 1 1 1
CO4 2 2 1 2 1 1 1
CO5 2 2 1 2 1 1 1
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Legends :- High:03, Medium:02,Low:01, No Mapping: -
*PSOs are to be formulated at institute level

XII. SUGGESTED LEARNING MATERIALS / BOOKS

Sr.No Author Title Publisher with ISBN Number

1 K.Sam
Shanmugam

Digital and Analog Communication
Systems Wiley India Pvt Ltd, ISBN-9788126509140

2 Rao.
Ramkrishna P. Digital communication McGraw Hill Education (1 July 2017),ISBN-

9780070707764
3 Simon Haykin Digital Communications John Wiley and Sons,ISBN-9788126508242

4 B. P. Lathi Modern Digital and Communication
Systems

Oxford university press,ISBN-
9780198073802

5 Bernard Sklar Digital Communications: Fundamentals
and Applications Pearson 2021,ISBN-9780134588568

XIII . LEARNING WEBSITES & PORTALS

Sr.No Link / Portal Description

1 https://nptel.ac.in/courses/117101051 Introduction to Digital
Communication by NPTEL

2 https://www.etti.unibw.de/labalive/experiment/qpsksignalgene
ration/

virtual communication lab for
practicals

3 https://nptel.ac.in/courses/106105082 Data Communication
4 http://www.digimat.in/nptel/courses/video/117105136/L13.html Spread spectrum techniques

Note :

Teachers are requested to check the creative common license status/financial implications of the suggested
online educational resources before use by the students
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Programme Name/s
: Digital Electronics/ Electronics & Tele-communication Engg./ Electronics &
Communication Engg./ Electronics Engineering/
Industrial Electronics/ Electronics & Computer Engg.

Programme Code : DE/ EJ/ ET/ EX/ IE/ TE
Semester : Fourth
Course Title : CONSUMER ELECTRONIC SYSTEMS
Course Code : 314327

I. RATIONALE
The usage and demand for consumer electronic appliances is increasing in both domestic as well as industries. This
increases the demand for trained man power in the relevant industries. This course will provide working principle of
various consumer appliances/gadgets /equipments and skills to troubleshoot and maintain them in scientific way.
The knowledge gained will help the students in the manufacturing units of these consumer gadgets or help the
students to start their own enterprise.

II. INDUSTRY / EMPLOYER EXPECTED OUTCOME
The aim of this course is to attain the following industry/employer expected outcome through various teaching
learning experiences.
Maintain various consumer electronic appliances/equipments.

III. COURSE LEVEL LEARNING OUTCOMES (COS)
Students will be able to achieve & demonstrate the following COs on completion of course based learning

CO1 - Maintain the given type of audio system.
CO2 - Test different types of video systems.
CO3 - Troubleshoot various consumer electronic appliances.
CO4 - Use various smart appliances.
CO5 - Maintain various office automation appliances.

IV. TEACHING-LEARNING & ASSESSMENT SCHEME

Course
Code Course Title Abbr Course

Category/s

Learning Scheme

Credits

Assessment Scheme
Actual

Contact
Hrs./Week

SLH NLH Paper
Duration

Theory
Based on LL &

TL Based on
SL

Total
Marks

CL TL LL

Practical
FA-
TH

SA-
TH Total FA-PR SA-PR SLA

Max Max Max Min Max Min Max Min Max Min

314327
CONSUMER
ELECTRONIC
SYSTEMS

CEL DSC 3 - 4 1 8 4 3 30 70 100 40 25 10 25@ 10 25 10 175
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Total IKS Hrs for Sem. : 0 Hrs
Abbreviations: CL- ClassRoom Learning , TL- Tutorial Learning, LL-Laboratory Learning, SLH-Self Learning
Hours, NLH-Notional Learning Hours, FA - Formative Assessment, SA -Summative assessment, IKS - Indian
Knowledge System, SLA - Self Learning Assessment
Legends: @ Internal Assessment, # External Assessment, *# On Line Examination , @$ Internal Online
Examination
Note :

1. FA-TH represents average of two class tests of 30 marks each conducted during the semester.
2. If candidate is not securing minimum passing marks in FA-PR of any course then the candidate shall be

declared as "Detained" in that semester.
3. If candidate is not securing minimum passing marks in SLA of any course then the candidate shall be

declared as fail and will have to repeat and resubmit SLA work.
4. Notional Learning hours for the semester are (CL+LL+TL+SL)hrs.* 15 Weeks
5. 1 credit is equivalent to 30 Notional hrs.
6. * Self learning hours shall not be reflected in the Time Table.
7. * Self learning includes micro project / assignment / other activities.

V. THEORY LEARNING OUTCOMES AND ALIGNED COURSE CONTENT

Sr.No Theory Learning Outcomes
(TLO's)aligned to CO's.

Learning content mapped with Theory Learning
Outcomes (TLO's) and CO's.

Suggested
Learning

Pedagogies.

1

TLO 1.1 Compare mono,
stereophonic and
quadraphonic amplifier.
TLO 1.2 Explain the controls
available on Hi-Fi Amplifier.
TLO 1.3 Describe the
operating principle and
working of the given type of
microphone.
TLO 1.4 Explain with sketch
the construction and working
principle of the given type of
speaker.
TLO 1.5 Draw the block
diagram of Public Address
System with explanation.

Unit - I Audio Fundamentals
1.1 Basic characteristics of sound signal : Intensity and
loudness, pitch, frequency response, fidelity, sensitivity
and selectivity
1.2 Audio Amplifiers: Mono, stereo, quadraphonic,
block diagram of Hi- Fi amplifier and its working, use
of bass, treble tone controls
1.3 Microphone: Working principle and Types -
condenser, crystal, electret, laser
1.4 Speakers: Working principle and types- electrostatic,
dynamic, plasma arc, Bluetooth
1.5 Multi-speaker system: Definition, Crossover
Networks, Impedance matching
1.6 Public Address System (PA system) and Home
theatre : Block diagram and working principle

Lecture Using
Chalk-Board
Video
Demonstrations
Model
Demonstration
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Sr.No Theory Learning Outcomes
(TLO's)aligned to CO's.

Learning content mapped with Theory Learning
Outcomes (TLO's) and CO's.

Suggested
Learning

Pedagogies.

2

TLO 2.1 Describe working of
CCTV system with
functional block diagram.
TLO 2.2 Describe with block
diagram the working of LCD
TV.
TLO 2.3 Explain the working
of LED TV.
TLO 2.4 Explain with sketch
the functions of given blocks
of DTH.
TLO 2.5 Write features and
applications of Smart
interactive TV.

Unit - II Video Systems
2.1 Closed circuit television (CCTV): functional block
diagram, working ,installation of CCTV
2.2 Liquid crystal display (LCD) television: Principle,
Block diagram and working
2.3 Block diagram and working principle: Light
emitting diode(LED) TV, Organic light emitting
diode(OLED) TV, Quantum dot light emitting diode
(QLED) television
2.4 Direct to Home (DTH) television : Block diagram
and working principle
2.5 Smart interactive TV : Features and applications

Demonstration
Lecture Using
Chalk-Board

3

TLO 3.1 Explain with sketch
the working of photocopier
machine.
TLO 3.2 Prepare
specifications of a
Microwave oven and
describe its working.
TLO 3.3 State function of
each block of washing
machine.
TLO 3.4 Describe features of
camcorder.
TLO 3.5 Explain the working
of scanner.
TLO 3.6 Describe the
working of bar code reader.

Unit - III Consumer Electronic Appliances
3.1 Photocopier: Block diagram and working principle
3.2 Microwave Oven: Block diagram, single chip
controllers, types, wiring diagram, safety instructions,
electrical specifications
3.3 Washing Machine: Block diagram, electrical
specifications, types and features of (Automatic, Semi-
automatic and Fuzzy Logic) washing machine
3.4 Digital Camera and Camcorder: Working principle,
picture processing, picture storage, electrical
specification
3.5 Scanner: Working principle, Specifications, types of
scanners (Handheld ,Flatbed, Sheet fed ,Portable
Scanners), interface cables, ports and connectors
3.6 Bar code reader: Working principle , applications

Lecture Using
Chalk-Board
Demonstration
Site/Industry Visit

4

TLO 4.1 Explain
constructional features with
applications of wearable
antennas.
TLO 4.2 Describe with
functional block diagram
working of smart wristband.
TLO 4.3 Describe with
functional block diagram
working of VR headset.
TLO 4.4 List the augmented
reality devices used in
classroom.
TLO 4.5 State regulations
related to recycling of E-
waste.

Unit - IV Smart appliances.
4.1 Wearable antenna: Construction, Working principle
and applications
4.2 Smart Wrist bands :Construction, applications and
functional units ( sensors ,signal conditioning,
microcontrollers, wireless connectivity , power
management, firmware, storage)
4.3 Virtual Reality (VR) Headset: Functional block
diagram and functional units (tracking unit, processing
unit, display unit, sensors, pixel resolution, field of
view),virtual reality supported platforms such as
Windows Mixed Reality(WMR)
4.4 Augmented Reality(AR) devices: Functional block
diagram, working principle, examples
4.5 Recycling of electronic appliances :Regulations and
procedures

Lecture Using
Chalk-Board
Video
Demonstrations
Flipped
Classroom
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Sr.No Theory Learning Outcomes
(TLO's)aligned to CO's.

Learning content mapped with Theory Learning
Outcomes (TLO's) and CO's.

Suggested
Learning

Pedagogies.

5

TLO 5.1 Describe the
working of a laser printer.
TLO 5.2 Explain the function
of various controls of LED
projector.
TLO 5.3 State the features of
smart interactive board.
TLO 5.4 Describe the
working of given component
in biometric attendance
system.
TLO 5.5 Explain functional
blocks of video conferencing
system with suitable sketch.
TLO 5.6 Describe the
working of paper shredding
machine.

Unit - V Office Automation appliances
5.1 Laser Printer: Working principle, features,
specifications, functional block diagram, control unit
and troubleshooting procedure
5.2 Smart Interactive Board: Working procedure,
features and specifications
5.3 LED Projector: Working principle, features,
specifications, functional block diagram, control unit
and troubleshooting procedure
5.4 Biometric Attendance system: Hardware and
software components , working procedure
5.5 Video conferencing system: Components and
working procedure
5.6 Paper shredding machine : Components and
working procedure

Lecture Using
Chalk-Board
Presentations
Model
Demonstration

VI. LABORATORY LEARNING OUTCOME AND ALIGNED PRACTICAL / TUTORIAL EXPERIENCES.

Practical / Tutorial / Laboratory Learning
Outcome (LLO)

Sr
No

Laboratory Experiment / Practical
Titles / Tutorial Titles

Number
of hrs.

Relevant
COs

LLO 1.1 Test and measure the various parameters
of a microphone. 1 Performance of given type of

microphone 2 CO1

LLO 2.1 Test the given speaker and plot its
frequency response. 2 *Performance of given speaker 2 CO1

LLO 3.1 Measure voltages at different sections of
Hi-Fi amplifier. 3 *Performance of given Hi-Fi

amplifier 2 CO1

LLO 4.1 Locate any three different faults by
voltage analysis method in a Hi-Fi Audio
amplifier.

4 *Fault identification in Hi-Fi
amplifier 2 CO1

LLO 5.1 Measure the voltages for various
components of CCTV unit. 5 *Test the CCTV unit 2 CO2

LLO 6.1 Connect CCTV Cameras to DVR/IVR,
record and replay. 6 Connection of CCTV cameras to

DVR/IVR 2 CO2

LLO 7.1 Measure voltage of Power supply ,
Audio section and Video section of LCD TV.
LLO 7.2 Compare the above measured voltage
with standard voltage.

7

Voltage analysis of  power
supply section,audio section and
video section of LCD TV

 

2 CO2

LLO 8.1 Troubleshoot the faults in a LCD TV- a)
No picture, No Audio b) No Audio but proper
picture. c) Complete dead TV.

8
Fault analysis of  LCD TV  

 
2 CO2

LLO 9.1 Test the performance of various sections
of given LED TV - a) Power supply b) Driver
LED section c) Audio section d) Video section.

9
*Voltage analysis of given sections
of LED TV 

 
2 CO2
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Practical / Tutorial / Laboratory Learning
Outcome (LLO)

Sr
No

Laboratory Experiment / Practical
Titles / Tutorial Titles

Number
of hrs.

Relevant
COs

LLO 10.1 Locate and rectify faults in a LED TV -
a) No picture, No Audio  b) No Audio but proper
picture.c) Complete dead TV .

10
*Fault analysis in LED TV

 
2 CO2

LLO 11.1 Test the components and operation of
the paper feed mechanism in a photocopier
machine through dismantling and reassembly.

11
*Dismantling and assembling of
paper feed mechanism in
photocopier machine

2 CO3

LLO 12.1 Identify and test various front panel
controls of microwave oven. 12 *Identification of front panel

controls of microwave oven 2 CO3

LLO 13.1 Detect and rectify faults in microwave
oven - a) Oven not starting b) Oven not heating c)
Error display.

13
*Fault analysis  in microwave oven 

 
2 CO3

LLO 14.1 Set the time duration of different wash
cycles for a given washing machine. 14 *Performance of washing Machine 2 CO3

LLO 15.1 Sketch the wiring diagram of washing
machine and locate its main components. 15 Sketch the wiring diagram of

washing machine 2 CO3

LLO 16.1 Troubleshooting of washing machine -
a) Excessive noise during operation b) Door lock
problem. .

16
Fault analysis of washing machine 

 
2 CO3

LLO 17.1 Test the various functions of
Camcorder such as iris and shutter speed control,
computer interface, recording rate and recording
format.

17 Use the various functions of
Camcorder 2 CO3

LLO 18.1 Interface the scanner to the desktop
computer and test its various controls. 18 *Interfacing of scanner 2 CO3

LLO 19.1 Measure the signal strength of
wearable antenna. 19 Performance of given wearable

antenna 2 CO4

LLO 20.1 Display faults in smart wrist bands - a)
display not working b) poor brightness . 20

*Display faults in smart wrist bands 

 
2 CO4

LLO 21.1 Take Back-up of data from wearable
device such as wrist band to given drive/ storage
device.

21 Data back-up from wearable device 2 CO4

LLO 22.1 Test the VR headset problems - a)
Bluetooth connectivity b) USB port connection . 22

Connection problems in VR
headset 

 
2 CO4

LLO 23.1 Use the controllers of VR headset to
navigate within the virtual environment. 23 Performance of VR headset 2 CO4

LLO 24.1 Interface the laser printer to the
desktop computer and identify various controls. 24 *Interfacing of laser printer 2 CO5

LLO 25.1 Detect and remove the faults in laser
printer - a) The print quality is not very good. b)
White Lines and Streaks. c) Cartridge leakage .

25
* Fault analysis for the cartridge
related problems of laser printer

 
2 CO5

LLO 26.1 Measure the speed of given laser
printer. 26 *Performance of laser printer 2 CO5

LLO 27.1 Interface and configure LED projector
using various controls. 27 Interfacing of LED projector 2 CO5
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Practical / Tutorial / Laboratory Learning
Outcome (LLO)

Sr
No

Laboratory Experiment / Practical
Titles / Tutorial Titles

Number
of hrs.

Relevant
COs

LLO 28.1 Create new interactive whiteboard
pages using Interactive whiteboard simulation
software like Mimio Studio, SMART Learning
Suite Online.

28 *Creating new interactive
whiteboard pages 2 CO5

LLO 29.1 Test the audio and video settings for a
video conferencing session. 29 Assess the quality of a video

conferencing session 2 CO5

LLO 30.1 Determine the shredding capacity
(number of sheets) and speed (sheets per minute)
of a paper shredding machine.

30 Determination of capacity and speed
of a shredding machine 2 CO5

Note : Out of above suggestive LLOs -
'*' Marked Practicals (LLOs) Are mandatory.
Minimum 80% of above list of lab experiment are to be performed.
Judicial mix of LLOs are to be performed to achieve desired outcomes.

VII. SUGGESTED MICRO PROJECT / ASSIGNMENT/ ACTIVITIES FOR SPECIFIC LEARNING /
SKILLS DEVELOPMENT (SELF LEARNING)

Micro project

Prepare a report on consumer product international standards.
Do market survey of various models of Camcorder on the basis of different features through online/offline and

make a report.
Make presentation on functioning of biometric attendance system in institute.
Develop a PA system for institute conference hall.
Install and prepare annual maintenance report of SMPS/CCTV available in the institute.

Visit

Visit to consumer product manufacturing unit.
Visit to nearby electrical and hardware repair center of consumer appliances and make a report.

Assignment

Prepare chart on CCTV components and specifications.
Draw neat sketches of condenser and electret microphones.
Draw neat sketches of electrostatic and dynamic speakers
Compare washing machine types, features and electrical specifications
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Note :

Above is just a suggestive list of microprojects and assignments; faculty must prepare their own bank of
microprojects, assignments, and activities in a similar way.
The faculty must allocate judicial mix of tasks, considering the weaknesses and / strengths of the student in
acquiring the desired skills.
If a microproject is assigned, it is expected to be completed as a group activity.
SLA marks shall be awarded as per the continuous assessment record.
For courses with no SLA component the list of suggestive microprojects / assignments/ activities are
optional, faculty may encourage students to perform these tasks for enhanced learning experiences.
If the course does not have associated SLA component, above suggestive listings is applicable to Tutorials
and maybe considered for FA-PR evaluations.

VIII. LABORATORY EQUIPMENT / INSTRUMENTS / TOOLS / SOFTWARE REQUIRED

Sr.No Equipment Name with Broad Specifications Relevant LLO Number

1
Digital Multimeter: 31/2 digit display,9999 counts digital multimeter
measures: Vac,Vdc(1000Vmax) Adc, Aac (10 amp max.) Resistance (0-100
M ohm), capacitance and temperature measurements .

1,2,3,4,7,5,8,9,10,12,13,20,22

2

Microwave oven – Supply voltage: 220 volts, 50Hz. single phase A.C.
supply, Power Consumption: 1300W approx., Microwave Power: 700W -
850W,Oven Capacity: 20 litres - 25 litres ,Microwave Frequency: 2450
MHz, Control : Soft/one touch control, Timer : 60 minutes - 90 minutes.
(any other equivalent) .

12,13

3
Cabinet/panel opener tool set / Telecommunication tool set, screwdriver
dissemble tool, crowbar set, Hammer, Pliers, Wire cutter, LAN Crimping
Tool, Aligner.

12,13,14,15,16,18,20,21,25

4 Washing machine unit (suitable unit) - 240 V ,50 Hz, Fully automatic
control, Max. Spin Speed 780 RPM. (any other equivalent) 14,15,16

5 Camcorder - 4K HDR Video Recording. 17

6

Scanner-type-Flatbed color, Photoelectric device-Color CCD line sensor,
effective pixels- 40,800 × 56,160 pixels at 4800 dpi,Scanning resolution-
4800 dpi (main scan),9600 dpi with Micro Step (sub scan),Output
resolution-50 to 6400, 9600, and 12800 dpi, Image data-16 bits per pixel per
color internal,16 bits per pixel per color external (maximum),Interface-One
USB port. (any other equivalent) .

18

7

Smart wristband , bluetooth synchronization, low power accelerometer
sensor, vibration motor support, operating temp -10°C to 50° C ,system
requirement –iOS 9.0 and above/Android 5.0 and above. (any other
equivalent)

19,20,21

8
Audio level/dB meter - Functions : MAX / MIN / HOLD, Auto Power Off
,Range : 35 dB ~ 130 dB (31.5 Hz ~ 8 kHz),Accuracy : ±1.5 dB (under
reference condition), Resolution : 0.1 dB,Power : 9 V Battery.

2,19

9
VR headset- Max Resolution 3664×1920 per eye, Screen Type Fast Twitch
LCD, Max Refresh Rate-120Hz, Tracking 6DOF Inside Out Tracking
(wireless). (any other equivalent) .

22,23

10
Laser Printer -600 x 600 dpi ,Input capacity-Up to 150 sheets, Output
capacity-Up to 100sheets,Media type Paper (laser, plain, photo), Memory -
standard 2 MB.(any other equivalent).

24,25,26
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Sr.No Equipment Name with Broad Specifications Relevant LLO Number

11
LED Projector- Built in 10 W speakers, 28dB low noise bright 4000 lumens,
versatile connectivity, USB power, long lamp life upto to 15000 hours. (any
other equivalent) .

27

12 Simulation Software : mimio studio/SMART Learning Suite Online . 28

13

Desktop PC or laptop with video conferencing platform such as Zoom,
Microsoft Teams, Cisco Webex, or Google Meet, cameras, microphones, and
speakers compatible with chosen video conferencing platform, stable and
high-speed internet connection .

29

14

Hi Fi amplifier system trainer - Hi-Fi Audio Amplifier (Using Power
Transistor )Trainer Kit- For Measure Power Transistor Voltages OfDifferent
Stages. Demonstration model of Hi Fi amplifier with various test points for
wave form tracing, 2 Channel, tone controls bass, treble, blend, master gain
control,5+5 band graphic equalizer with fault creation facility.

3,4

15
Automatic/Semi automatic cross-cut shredder/shredding machine with shred
Speed- 1.5 m/min and shred capacity of 20 sheets or any suitable
configuration .

30

16 CCTV tool monitor- Build in battery: 3.7 volt 3000 mAH, Power Output:
12V DC, Resolution: 480x234, Screen Size: 3.5 Inch. 6,5

17 CAT 5/CAT 6 cable tester. 6,5

18 LCD TV trainer Kit -14” (or other equivalent) with Faults creating switches
and test points at various sections. 7,8

19 Cathode Ray Oscillator: DC -30 Mhz dual channel, Rise time:12 ns approx.
accuracy :±3 % input impedance:1 M ohm. 7,8,9,10

20 LED Color TV trainer Kit -18 “/21” (or other equivalent) with Faults
creating switches and test points at various sections. 9,10

IX. SUGGESTED WEIGHTAGE TO LEARNING EFFORTS & ASSESSMENT PURPOSE (Specification
Table)

Sr.No Unit Unit Title Aligned
COs

Learning
Hours

R-
Level

U-
Level

A-
Level

Total
Marks

1 I Audio Fundamentals CO1 6 2 2 4 8
2 II Video Systems CO2 7 4 4 4 12

3 III Consumer Electronic
Appliances CO3 10 4 6 6 16

4 IV Smart appliances. CO4 10 4 6 6 16
5 V Office Automation appliances CO5 12 4 6 8 18

Grand Total 45 18 24 28 70

X. ASSESSMENT METHODOLOGIES/TOOLS

Formative assessment (Assessment for Learning)

Two offline unit tests of 30 marks and average of two-unit test marks will be considered for out of 30 marks.
For formative assessment of laboratory learning 25 marks.
Each practical will be assessed considering 60 % weightage to process, 40 % weightage to product.

Summative Assessment (Assessment of Learning)
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End semester assessment of 70 marks.
End semester summative assessment of 25 marks for laboratory learning.

XI. SUGGESTED COS - POS MATRIX FORM

Course
Outcomes

(COs)

Programme Outcomes (POs)

Programme
Specific

Outcomes*
(PSOs)

PO-1 Basic
and

Discipline
Specific

Knowledge

PO-2
Problem
Analysis

PO-3
Design/

Development
of Solutions

PO-4
Engineering

Tools

PO-5
Engineering
Practices for

Society,
Sustainability

and
Environment

PO-6 Project
Management

PO-7
Life

Long
Learning

PSO-
1

PSO-
2

PSO-
3

CO1 3 1 1 3 1 1 3
CO2 2 1 2 3 1 1 3
CO3 3 1 2 3 1 1 3
CO4 2 1 2 3 3 1 3
CO5 2 1 2 3 1 1 3

Legends :- High:03, Medium:02,Low:01, No Mapping: -
*PSOs are to be formulated at institute level

XII. SUGGESTED LEARNING MATERIALS / BOOKS

Sr.No Author Title Publisher with ISBN Number

1 Bali S.P. Consumer Electronics Pearson Education India, New
Delhi,2007;ISBN:9788131717592

2 Bali R and Bali
S.P.

Audio video systems: principle
practices and troubleshooting

Khanna Book Publishing Co.(P) Ltd.,New
Delhi,2014;ISBN:9780070067172

3 Gupta R.G. Audio Video Systems: principle
and practices and troubleshooting

Mc Graw Hill, New Delhi , 2010;
ISBN:9780070699762

4 Whitaker Jerry
and Benson Blair

Standard handbook of Audio
engineering

McGraw-Hill Education; New Delhi 2010; ISBN
-13:9780070067172

5 Glen Ballou Handbook for Sound Engineering ELSEVIER-British Library Cataloguing-in-
Publication Data,2008; ISBN: 9780240809694

6 Whitaker Jerry
and Benson Blair Mastering Digital Television McGraw-Hill Professional, New Delhi, 2010;

ISBN-13:9780071411806

7 Haider Raad The Wearable Technology
handbook .

Ohio publishing and academic services, Metaverse
Edition,2022: ISBN: 9781737233480

8 Murray Ramirez
Virtual Reality for Beginners! How
to Understand, Use and Create
with VR

Create Space Independent Publishing
Platform,2016; ISBN-13 : 9781540532220

9 P Kaliraj, Devi
Thirupathi

Innovating with Augmented
Reality: Applications in Education
and Industry

CRC Press, Taylor and Francis group,ISBN:
9781003175896

10 Jerry D. Gibson. Multimedia Communications ISBN:9780122821608
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XIII . LEARNING WEBSITES & PORTALS

Sr.No Link / Portal Description
1 https://ed.iitm.ac.in/~raman/agcl/VR_Paper.pdf VR Headset

2 https://www.nxp.com/assets/block-diagram/en/AugmentedReality
andVirtualRealityHeadsets.pdf V R Headset

3 https://www.nxp.com/assets/block-diagram/en/SmartWatch_SMART
WATCH.pdf Smart Watch

4 https://www.nxp.com/assets/block-diagram/en/SmartWatch_SMART
WATCH.pdf Smart Watch

5 https://www.nsdcindia.org/scmp/assets/image/1179656187-CCTV_
Installation_Technician__English.pdf

CCTV installation
handbook

6 https://toshiba.semicon-storage.com/ap-en/semiconductor/appl
ication/multi-function-printer.html

Multifunctional printer/
All-in-one printer

7 http://digimat.in/nptel/courses/video/117105133/L10.html Perception of sound
8 https://www.coursera.org/learn/introduction-virtual-reality Introduction to VR
9 https://www.youtube.com/watch?v=d1Lk7EL-XEo LCD/OLED

10 https://www.youtube.com/watch?app=desktop&v=6-heUDnJaHQ Simulation for wearable
antenna

11 https://www.youtube.com/watch?v=S5n3APXOk_k Wearable antenna
12 https://www.instructables.com/DIY-LED-Projector/ LED Projector

13 https://da-iitb.vlabs.ac.in/exp/washin-machine-control/simul
ation.html

Washing machine
simulation

14 https://ijrpr.com/uploads/V4ISSUE3/IJRPR10799.pdf Paper shredder machine

15 https://core.ac.uk/download/pdf/12008168.pdf Biometric attendance
system.

16 https://www.indiafilings.com/learn/e-waste-management/ Recycling of electronic
appliances

17 https://cpcb.nic.in/displaypdf.php?id=aHdtZC9HVUlERUxJTkVTX0
VXQVNURV9SVUxFU18yMDE2LnBkZg== e waste management

18

http://slot-tech.com/interestingstuff/a%20collection%20of%20
technical%20stuff%20from%20a%20technician%20in%20Libya/Print
er%20and%20Photocopier%20Troubleshooting%20and%20Repair%20Co
llectio.pdf

Printer and Photocopier
Troubleshooting and
Repair

19 https://www.fau.edu/ehs/info/microwave-fire-safety.pdf Microwave oven safety
instructions.

Note :

Teachers are requested to check the creative common license status/financial implications of the suggested
online educational resources before use by the students
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Programme Name/s

: Automation and Robotics/ Digital Electronics/ Electronics & Tele-communication Engg./
Electrical and Electronics Engineering/
Electronics & Communication Engg./ Electronics Engineering/ Instrumentation &
Control/ Industrial Electronics/
Instrumentation/ Electronics & Computer Engg.

Programme Code : AO/ DE/ EJ/ EK/ ET/ EX/ IC/ IE/ IS/ TE
Semester : Fourth
Course Title : MICROCONTROLLER & APPLICATIONS
Course Code : 314328

I. RATIONALE
Microcontrollers plays a very important role in the design, development of embedded systems. Automation is used in
every field of engineering and microcontroller is inbuilt component of these systems. Diploma engineers have to deal
with various microcontroller based systems and maintain them. This course will enable the students to develop the
skills to use and maintain microcontroller based applications.

II. INDUSTRY / EMPLOYER EXPECTED OUTCOME
The aim of this course is to help students to attain the following industry/employer expected outcome through various
teaching learning experiences:
• Maintain microcontroller based systems.

III. COURSE LEVEL LEARNING OUTCOMES (COS)
Students will be able to achieve & demonstrate the following COs on completion of course based learning

CO1 - Interpret architecture of 8-bit microcontrollers.
CO2 - Develop program in 8051 in assembly language for the given operation.
CO3 - Develop program using timers and interrupts.
CO4 - Interface the memory and I/O peripherals to 8051 microcontroller.
CO5 - Maintain microcontroller based applications.

IV. TEACHING-LEARNING & ASSESSMENT SCHEME

Course
Code Course Title Abbr Course

Category/s

Learning Scheme

Credits

Assessment Scheme
Actual

Contact
Hrs./Week

SLH NLH Paper
Duration

Theory
Based on LL &

TL Based on
SL

Total
Marks

CL TL LL

Practical
FA-
TH

SA-
TH Total FA-PR SA-PR SLA

Max Max Max Min Max Min Max Min Max Min

314328 MICROCONTROLLER
& APPLICATIONS MAA DSE 3 - 4 1 8 4 3 30 70 100 40 25 10 25# 10 25 10 175
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Total IKS Hrs for Sem. : 0 Hrs
Abbreviations: CL- ClassRoom Learning , TL- Tutorial Learning, LL-Laboratory Learning, SLH-Self Learning Hours,
NLH-Notional Learning Hours, FA - Formative Assessment, SA -Summative assessment, IKS - Indian Knowledge
System, SLA - Self Learning Assessment
Legends: @ Internal Assessment, # External Assessment, *# On Line Examination , @$ Internal Online Examination
Note :

1. FA-TH represents average of two class tests of 30 marks each conducted during the semester.
2. If candidate is not securing minimum passing marks in FA-PR of any course then the candidate shall be declared as

"Detained" in that semester.
3. If candidate is not securing minimum passing marks in SLA of any course then the candidate shall be declared as

fail and will have to repeat and resubmit SLA work.
4. Notional Learning hours for the semester are (CL+LL+TL+SL)hrs.* 15 Weeks
5. 1 credit is equivalent to 30 Notional hrs.
6. * Self learning hours shall not be reflected in the Time Table.
7. * Self learning includes micro project / assignment / other activities.

V. THEORY LEARNING OUTCOMES AND ALIGNED COURSE CONTENT

Sr.No Theory Learning Outcomes
(TLO's)aligned to CO's.

Learning content mapped with Theory Learning
Outcomes (TLO's) and CO's.

Suggested
Learning

Pedagogies.

1

TLO 1.1 List the features of 8051
Microcontroller.
TLO 1.2 Explain the significance of
selection factors while selecting
Microcontroller for application.
TLO 1.3 Describe the 8051 block
diagram.
TLO 1.4 Differentiate Microcontroller
and Microprocessor for the given
parameters.
TLO 1.5 Compare Harvard architecture
and Von-Neumann architecture.
TLO 1.6 Explain functions of each
block of 8051 Microcontroller.
TLO 1.7 Compare the given derivatives
of 8051 Microcontroller.

Unit - I Microcontroller Overview and 8051
Architecture
1.1 Features and selection factors for
Microcontroller
1.2 Block diagram of 8051 Microcontroller: CPU,
input device, output device, memory and buses
1.3 Comparison of Microcontroller and
Microprocessor on basis of: Memory, Complexity,
Type of Architecture, Cost, Applications, Typical
examples of Microcontrollers and
Microprocessors
1.4 Architectures of Microcontroller: Harvard ,
Von Neumann. Concept of pipelining
1.5 8051 Microcontroller: Architecture, Pin
Configuration, Memory Organisation, Power
saving options
1.6 Derivatives of 8051 (8951, 8031, 8751).
Comparison between derivatives

Learning using
Chalk-Board
Blended
Classroom
Presentations

MSBTE Approval Dt. 21/11/2024



14/05/2025, 10:58 314328-MICROCONTROLLER & APPLICATIONS

https://services.msbte.edu.in/scheme_digi/pdfdownload/download/ 3/8

MICROCONTROLLER & APPLICATIONS Course Code : 314328

Semester - 4, K Scheme

14-05-2025 10:57:58 AM

Sr.No Theory Learning Outcomes
(TLO's)aligned to CO's.

Learning content mapped with Theory Learning
Outcomes (TLO's) and CO's.

Suggested
Learning

Pedagogies.

2

TLO 2.1 Explain the function of the
given software development tools.
TLO 2.2 Classify addressing modes of
8051 with examples.
TLO 2.3 Describe the function of the
given instruction with suitable example.
TLO 2.4 Explain the use of the given
assembler directives with examples.
TLO 2.5 Develop simple programs to
perform the following operations: Data
manipulation, Masking, Stack
operation, Branching execution.

Unit - II 8051 Programming
2.1 Software Development Cycle: Editor,
Assembler, Compiler, Cross-Compiler, Linker,
Locator
2.2 Addressing Modes : Immediate, Register,
Direct, Indirect, Indexed
2.3 Instruction set :Data Transfer, Arithmetic,
Logical, Branching, Machine control and Boolean
2.4 Assembler Directives: ORG, DB, EQU, END,
CODE, DATA
2.5 Assembly Language Programming (ALP):
Data manipulation, Masking , Stack operation,
Branch related programming

Lecture using
Chalk-Board
Presentations
Blended
Learning

3

TLO 3.1 Describe the functions of
Timer/ Counters, their applications, and
modes of Timers.
TLO 3.2 Generate the waveforms by
using the given mode of Timer.
TLO 3.3 Explain the interrupt
mechanism with the help of suitable
example.
TLO 3.4 Explain the operation of given
mode for Serial communication.
TLO 3.5 Explain I/O Port
Programming.

Unit - III 8051 Timers, Interrupts, Serial and
Parallel Communication
3.1 Configuration and Programming of
Timer/Counter using Special Function Registers
[SFRs]: TMOD, TCON, THx, TLx, Simple
programs to generate the time delays
3.2 Configuration and Programming of interrupts
using SFRs: IE, IP
3.3 Serial Communication SFRs: SCON, SBUF,
PCON, Modes of serial communication, Simple
Programs on serial communication. Serial
Communication using MAX 232
3.4 Configuration and Programming of I/O Port :
P0, P1, P2, P3

Lecture using
Chalk-Board
Hands-on
Blended
Learning

4

TLO 4.1 Interface Input/Output Devices
with 8051 microcontroller.
TLO 4.2 Interface ADC with 8051
microcontroller.
TLO 4.3 Interface DAC with 8051
microcontroller.
TLO 4.4 Describe with neat sketch the
interfacing of the given external
memory.
TLO 4.5 Describe the procedure to
troubleshoot the given I/O device.

Unit - IV 8051 Interfacing
4.1 I/O Interfacing: Keyboard, Relays, LED, LCD,
Seven Segment display
4.2 Interfacing ADC 0808/09 with 8051. Simple
programs for ADC interfacing
4.3 Interfacing DAC 0808/09 with 8051. Simple
programs for DAC interfacing
4.4 Memory Interfacing: Program and Data
Memory

Lecture using
Chalk-Board
Hands-on
Blended
Learning
Presentations

5

TLO 5.1 Generate the given waveform
using 8051 and DAC.
TLO 5.2 Interface Analog Input devices
with 8051 microcontroller.
TLO 5.3 Program 8051 for the given
application.
TLO 5.4 Interface Stepper motor to
8051.
TLO 5.5 Describe the procedure to
troubleshoot the given microcontroller
based application.

Unit - V 8051 Applications
5.1 Square and Triangular waveform generation
using DAC
5.2 Temperature sensor (LM35) interfacing using
ADC to 8051
5.3 Water Level controller design using 8051
5.4 Stepper Motor Interfacing to 8051 to rotate in
clockwise and anticlockwise direction

Lecture using
Chalk-Board
Hands-on
Blended
Learning
Presentations
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VI. LABORATORY LEARNING OUTCOME AND ALIGNED PRACTICAL / TUTORIAL EXPERIENCES.

Practical / Tutorial / Laboratory Learning Outcome
(LLO)

Sr
No

Laboratory Experiment /
Practical Titles / Tutorial Titles

Number
of hrs.

Relevant
COs

LLO 1.1 Identify the functions of various blocks of
8051 microcontroller development board. 1

* Identification of  various blocks
of 8051 microcontroller
development board

2 CO1

LLO 2.1 Develop an Assembly Language Program
(ALP) for addition of two numbers using various
addressing modes and assembler directives.

2 Assembly Language Program
using various addressing modes 2 CO2

LLO 3.1 Develop an ALP to perform arithmetic
operations: addition, subtraction, multiplication and
division on 8-bit data.

3 *  ALP to perform arithmetic
operations on 8-bit data  2 CO2

LLO 4.1 Develop an ALP to perform arithmetic
operations: addition, subtraction on 16-bit data. 4 *   ALP to perform arithmetic

operations on 16- bit data 2 CO2

LLO 5.1 Develop an ALP to perform addition of BCD
data stored at external memory and store result in
internal memory. 

5 * ALP to perform addition of
BCD data 2 CO2

LLO 6.1 Develop an ALP for sum of series of numbers
stored in RAM locations 40-49H. Find the sum of the
values at the end of the program, store the lower byte in
30H and the higher byte in 31H.

6 *  ALP for series addition  2 CO2

LLO 7.1 Develop an ALP to transfer data from source
to destination locations of internal/ external data
memory.

7
*  Array data  transfer from
source locations to destination
locations 

2 CO2

LLO 8.1 Develop an ALP to exchange block of data
from source to destination location of internal/ external
data memory.

8
*  Block exchange of data from
source locations to destination
location 

2 CO2

LLO 9.1 Develop an ALP for identifying smallest
number from the given data bytes stored in internal/
external data memory.

9 *  Finding the smallest number
from the given data bytes  2 CO2

LLO 10.1 Develop an ALP for identifying largest
number from the given data bytes stored in internal/
external data memory.

10 Finding the largest number from
the given data  bytes  2 CO2

LLO 11.1 Develop an ALP for arranging numbers in
ascending order stored in internal/ external data
memory.

11 *  Arranging  the numbers in
ascending order  2 CO2

LLO 12.1 Develop an ALP for arranging numbers in
descending order stored in internal/ external data
memory.

12 Arranging numbers in descending
order 2 CO2

LLO 13.1 Write an ALP to generate delay using timer
register. 13 * Generate delay using timer

register  2 CO3

LLO 14.1 Develop an ALP to transfer 8 bit data serially
on serial port. 14 * Serial 8 bit data transfer on

serial port 2 CO3

LLO 15.1 Interface LED with microcontroller and turn
it 'ON' with microcontroller interrupt. 15 LED interfacing to 8051 2 CO4

LLO 16.1 Develop an ALP to generate pulse and square
wave by using timer delay. 16 Generating Pulse and Square

wave using timer delay  2 CO4

LLO 17.1 Interface 4 X 4 LED matrix with 8051 to
display various pattern. 17 LED matrix Interfacing to  8051  2 CO4
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Practical / Tutorial / Laboratory Learning Outcome
(LLO)

Sr
No

Laboratory Experiment /
Practical Titles / Tutorial Titles

Number
of hrs.

Relevant
COs

LLO 18.1 Interface 7-segment display to display the
decimal number from 0 to 9. 18

* Seven Segment Display
interface for displaying decimal
numbers 

2 CO4

LLO 19.1  Interface relay with microcontroller and turn
it 'ON' and 'OFF'. 19 * Relay interfacing to

Microcontroller 2 CO4

LLO 20.1  Interface LCD with 8051 microcontroller to
display the characters and decimal numbers. 20

* LCD interfacing to 8051 to
display characters and decimal
numbers

2 CO4

LLO 21.1 Interface the given keyboard with 8051 and
display the key pressed. 21 Keyboard interfacing to 8051  2 CO4

LLO 22.1 Interface ADC with 8051 microcontroller and
verify input/output. 22 * ADC interfacing to 8051  2 CO4

LLO 23.1 Interface DAC with 8051 microcontroller to
generate square wave. 23 * DAC Interfacing to generate the

square waveform 2 CO5

LLO 24.1 Interface DAC with 8051 microcontroller to
generate triangular wave, saw-tooth wave. 24 DAC interfacing to generate the

triangular waveforms 2 CO5

LLO 25.1 Interface stepper motor to microcontroller
and rotate in clockwise direction at the given angles. 25 * Stepper Motor interfacing to

8051 2 CO5

LLO 26.1 Interface stepper motor to microcontroller
and rotate in anti-clockwise direction at the given
angles.

26 Stepper Motor interfacing to
8051 for rotating anti-clockwise 2 CO5

LLO 27.1 Design water level controller using any
suitable open source simulation software to detect and
control the water level in a tank.

27 Water Level Controller using
8051 4 CO5

LLO 28.1 Interface temperature sensor LM35 to 8051
to read temperature, convert it to decimal and send the
value to Port 0 with some delay.

28 Temperature Sensor interfacing to
detect and measure temperature 4 CO5

Note : Out of above suggestive LLOs -
'*' Marked Practicals (LLOs) Are mandatory.
Minimum 80% of above list of lab experiment are to be performed.
Judicial mix of LLOs are to be performed to achieve desired outcomes.

VII. SUGGESTED MICRO PROJECT / ASSIGNMENT/ ACTIVITIES FOR SPECIFIC LEARNING / SKILLS
DEVELOPMENT (SELF LEARNING)

Micro project

Build a class period bell using microcontroller 8051.
Build a circuit using 8051 microcontroller to blink LED.
Build a circuit to display number 0 to 9 with a given delay.
Build digital clock with 8051 microcontroller.
Develop Fire Detection System using smoke and temperature sensor.

Student Activity

Prepare power point presentation on applications of microcontroller.
Undertake a market survey of different microcontrollers.

Assignment
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Prepare a chart of various features using data sheets of 8051 microcontroller and its derivatives.
Prepare chart of stepper motor to display its features and steps for its operations using data sheets.
Prepare a chart of various types of ADC and DAC to display its features and pin functions using data sheets.
Prepare a chart of various types of LCDs to display its features , pin functions and steps of operations using data

sheets.
Prepare a power point presentation on 8051 interfacing/applications.

Note :

Above is just a suggestive list of microprojects and assignments; faculty must prepare their own bank of
microprojects, assignments, and activities in a similar way.
The faculty must allocate judicial mix of tasks, considering the weaknesses and / strengths of the student in
acquiring the desired skills.
If a microproject is assigned, it is expected to be completed as a group activity.
SLA marks shall be awarded as per the continuous assessment record.
For courses with no SLA component the list of suggestive microprojects / assignments/ activities are optional,
faculty may encourage students to perform these tasks for enhanced learning experiences.
If the course does not have associated SLA component, above suggestive listings is applicable to Tutorials and
maybe considered for FA-PR evaluations.

VIII. LABORATORY EQUIPMENT / INSTRUMENTS / TOOLS / SOFTWARE REQUIRED

Sr.No Equipment Name with Broad Specifications Relevant LLO
Number

1
DSO with Bandwidth : 50-100 MHz TFT colour LCD Dual channel real time
sampling1GSa/s equivalent sampling 25 GSa/s Memory 1Mbpts 10 waveforms and 10 Set
up scan be stored.

13,16,23,24

2 4X4 LED matrix suitable to interface with 8051 trainer kit 17
3 7-segment LED Display 18
4 Relay trainer board suitable to interface with 8051 trainer kit 19
5 LCD trainer board 20
6 Keyboard: 4 x 4 trainer board 21
7 ADC(0808) trainer board 22
8 DAC (0808) trainer board 23,24
9 Stepper Motor: 50/100 rpm 25,26
10 Water level controller kit 27
11 Temperature Controller trainer board 28

12 Temperature Sensor LM35: 5V operating voltage, Operating temperature range (°C) -55 to
150, analog output 28

13 8051 Microcontroller kit: On-chip 64 KB ISP+IAP flash, 1KB SRAM, 5V operating
voltage, 0 to 40 MHz 64 kB of on-chip Flash program memory All

14 Desktop PC with microcontroller simulation software. All

IX. SUGGESTED WEIGHTAGE TO LEARNING EFFORTS & ASSESSMENT PURPOSE (Specification Table)

Sr.No Unit Unit Title Aligned
COs

Learning
Hours

R-
Level

U-
Level

A-
Level

Total
Marks

1 I Microcontroller Overview and 8051
Architecture CO1 11 2 6 6 14

2 II 8051 Programming CO2 8 4 4 4 12
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Sr.No Unit Unit Title Aligned
COs

Learning
Hours

R-
Level

U-
Level

A-
Level

Total
Marks

3 III 8051 Timers, Interrupts, Serial and Parallel
Communication CO3 10 4 4 6 14

4 IV 8051 Interfacing CO4 10 4 6 8 18
5 V 8051 Applications CO5 6 2 4 6 12

Grand Total 45 16 24 30 70

X. ASSESSMENT METHODOLOGIES/TOOLS

Formative assessment (Assessment for Learning)

Two offline unit tests of 30 marks and average of two unit test marks will be consider for out of 30 marks.
For formative assessment of laboratory learning 25 marks.
Each practical will be assessed considering 60% weightage to process, 40% weightage to product.

Summative Assessment (Assessment of Learning)

End semester assessment is of 70 marks.
End semester summative assessment is of 25 marks for laboratory learning.

XI. SUGGESTED COS - POS MATRIX FORM

Course
Outcomes

(COs)

Programme Outcomes (POs)

Programme
Specific

Outcomes*
(PSOs)

PO-1 Basic
and

Discipline
Specific

Knowledge

PO-2
Problem
Analysis

PO-3 Design/
Development
of Solutions

PO-4
Engineering

Tools

PO-5
Engineering
Practices for

Society,
Sustainability

and
Environment

PO-6 Project
Management

PO-7
Life

Long
Learning

PSO-
1

PSO-
2

PSO-
3

CO1 3 1 1 1 1 - 1
CO2 2 2 2 2 1 - 2
CO3 2 2 2 1 1 1 2
CO4 2 2 2 2 1 - 2
CO5 2 3 2 2 1 2 2

Legends :- High:03, Medium:02,Low:01, No Mapping: -
*PSOs are to be formulated at institute level

XII. SUGGESTED LEARNING MATERIALS / BOOKS

Sr.No Author Title Publisher with ISBN
Number

1 Mazidi Muhammad Ali, Mazidi
Janice Gillispe, Mckinlay Rolin D

The 8051 Microcontroller and Embedded
Systems: Using Assembly and C

Pearson Publication, 2017
ISBN: 9788131710265

2 Ayala Kenneth J The 8051 Microcontroller
Thomson Delmar Learning,
2004
ISBN: 9781401861582
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Sr.No Author Title Publisher with ISBN
Number

3 Deshmukh Ajay V Microcontroller: Theory and Application McGraw Hill,2011 ISBN:
9780070585959

4 Pal Ajit Microcontrollers: Principle and
Application

PHI Learning, 2014 ISBN:
978812034394

5 Chattopadhyay Santanu Microcontroller and Applications
All India Council for
Technical Education, 2023
ISBN: 9788196057602

XIII . LEARNING WEBSITES & PORTALS

Sr.No Link / Portal Description

1 http://vlabs.iitkgp.ac.in/rtes/# Keyboard-MCU interfacing take a input from
keypad and display on LCD

2 https://studytronics.weebly.com/8051microcontroller.html
8051 Microcontroller Architecture, Internal
Memory , Instruction Set, Timers and Counters,
Interrupts

3 https://archive.nptel.ac.in/courses/108/105/108105102/ S. Chattopadhyay, SWAYAM/NPTEL course on
“Microprocessors and Microcontrollers”

4 https://www.keil.com/download/product/ Introduction to KEIL tool for 8051 programming

5 https://www.dnatechindia.com/Interfacing-LCD-to-
8051.html Interfacing LCD to 8051

6 https://web.mit.edu/6.115/www/document/8051.pdf MCS@51 Microcontroller family user’s manual

7 https://econtent.msbte.edu.in/econtent/marathi_econtent.php Microcontroller and Applications Learning
Material In Marathi-English

Note :

Teachers are requested to check the creative common license status/financial implications of the suggested
online educational resources before use by the students
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Programme Name/s

: Digital Electronics/ Electronics & Tele-communication Engg./ Electrical and
Electronics Engineering/ Electronics & Communication Engg./
Electronics Engineering/ Instrumentation & Control/ Industrial Electronics/
Instrumentation/

Programme Code : DE/ EJ/ EK/ ET/ EX/ IC/ IE/ IS
Semester : Fourth
Course Title : BASIC POWER ELECTRONICS
Course Code : 314363

I. RATIONALE
Power electronics plays a important role in the efficient use of electrical energy and environmental control. The
power electronic circuits are used in industrial automation and in manufacturing sector of control circuits. This
course is developed to empower the students to apply their knowledge to solve broad power electronics based
industrial application problems.

II. INDUSTRY / EMPLOYER EXPECTED OUTCOME
The aim of this course is to help students to attain the following industry/employer expected outcome through
various teaching learning experiences:
• Maintain electronic control systems comprising of power electronic components.

III. COURSE LEVEL LEARNING OUTCOMES (COS)
Students will be able to achieve & demonstrate the following COs on completion of course based learning

CO1 - Identify power semiconductor devices used in Power Electronics circuit.
CO2 - Maintain SCR Triggrering and Commutating Circuits.
CO3 - Use phase controlled rectifiers in different applications.
CO4 - Analyze power converter circuits.
CO5 - Maintain power electronic circuits used in various domestic and industrial applications.

IV. TEACHING-LEARNING & ASSESSMENT SCHEME

Course
Code Course Title Abbr Course

Category/s

Learning Scheme

Credits

Assessment Scheme
Actual

Contact
Hrs./Week

SLH NLH Paper
Duration

Theory
Based on LL &

TL Based on
SL

Total
Marks

CL TL LL

Practical
FA-
TH

SA-
TH Total FA-PR SA-PR SLA

Max Max Max Min Max Min Max Min Max Min

314363 BASIC POWER
ELECTRONICS BPE DSC 3 - 2 1 6 3 3 30 70 100 40 25 10 25@ 10 25 10 175
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Total IKS Hrs for Sem. : 0 Hrs
Abbreviations: CL- ClassRoom Learning , TL- Tutorial Learning, LL-Laboratory Learning, SLH-Self Learning
Hours, NLH-Notional Learning Hours, FA - Formative Assessment, SA -Summative assessment, IKS - Indian
Knowledge System, SLA - Self Learning Assessment
Legends: @ Internal Assessment, # External Assessment, *# On Line Examination , @$ Internal Online
Examination
Note :

1. FA-TH represents average of two class tests of 30 marks each conducted during the semester.
2. If candidate is not securing minimum passing marks in FA-PR of any course then the candidate shall be

declared as "Detained" in that semester.
3. If candidate is not securing minimum passing marks in SLA of any course then the candidate shall be

declared as fail and will have to repeat and resubmit SLA work.
4. Notional Learning hours for the semester are (CL+LL+TL+SL)hrs.* 15 Weeks
5. 1 credit is equivalent to 30 Notional hrs.
6. * Self learning hours shall not be reflected in the Time Table.
7. * Self learning includes micro project / assignment / other activities.

V. THEORY LEARNING OUTCOMES AND ALIGNED COURSE CONTENT

Sr.No Theory Learning Outcomes
(TLO's)aligned to CO's.

Learning content mapped with Theory Learning
Outcomes (TLO's) and CO's.

Suggested
Learning

Pedagogies.

1

TLO 1.1 Classify Thyristor
family devices on the basis of
applications and features.
TLO 1.2 Explain the working of
various power electronics
devices with sketches.
TLO 1.3 Interpret V-I
characteristic of the given power
electronic device.
TLO 1.4 Calculate latching and
holding current for given
thyristor.
TLO 1.5 Select proper triggering
device for the given circuit and
justify it.
TLO 1.6 Identify various power
electronic devices along with
their specification for given
application.

Unit - I Power Semiconductor Devices
1.1 Classification of Thyristor family devices
1.2 Construction ,working principle, V-I
characteristics and applications of Power diode
,Power MOSFET and IGBT, Reverse recovery
characteristics of power diode
1.3 SCR- Construction ,working principle, V-I
characteristics and applications, Two transistor
analogy, latching and holding current for SCR
1.4 LASCR, TRIAC, GTO,SCS - Construction
,working principle, V-I characteristics and
applications
1.5 Triggering devices :UJT, PUT, SUS, SBS, DIAC
-Construction, working principle, V-I characteristics
and applications

Presentations
Lecture Using
Chalk-Board
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Sr.No Theory Learning Outcomes
(TLO's)aligned to CO's.

Learning content mapped with Theory Learning
Outcomes (TLO's) and CO's.

Suggested
Learning

Pedagogies.

2

TLO 2.1 Describe the turn- ON
mechanism of given SCR circuit.
TLO 2.2 Explain with sketches
the effect of the given firing
angles on load voltages.
TLO 2.3 Explain with sketches
the triggering methods for the
given SCR.
TLO 2.4 Differentiate various
types of commutation methods
for SCR with sketches.
TLO 2.5 Justify the need of
protection circuit for SCR.
TLO 2.6 Explain with sketches
the working of protection
circuits for the given SCR
against over voltage and over
current.

Unit - II Triggering and Commutation methods of
SCR
2.1 Concept of turn ON mechanism for given SCR:
High voltage, thermal triggering, dv/dt triggering,
gate triggering
2.2 Gate trigger circuits: Types of gate signals: DC
signal, AC signal and pulse signal
2.3 Thyristor Triggering Circuits: Resistance
Triggering Circuit, Resistor-Capacitor (RC)
Triggering Circuit, half wave and full wave
triggering Circuit, UJT (Unijunction Transistor)
Triggering Circuit, Pulse Transformer Triggering
Circuit, UJT/ PUT-relaxation oscillator circuit
2.4 Turn OFF ( commutation) methods: Natural and
Forced Commutation, Types: Class A, Class B, Class
C, Class D, Class E, Class F
2.5 SCR protection circuits: Need, Factors causing
permanent damage to SCR, causes of over voltage
and over current, Over voltage protection circuits
using RC snubber circuit and non linear resistor, over
current protection circuit using Fuse operation,
Electronic crowbar protection circuit

Presentations
Lecture Using
Chalk-Board

3

TLO 3.1 Explain with sketches
the effect of change in firing
angle on output voltage of the
given rectifier considering
concept of phase control.
TLO 3.2 Explain operation of
Half wave and Full wave
controlled rectifiers for given
load.
TLO 3.3 Explain operation of
Semi-converters for given load.
TLO 3.4 Calculate load voltage
and load current of the given
controlled rectifier.
TLO 3.5 Describe working
principle of multiphase rectifiers
with circuit digram.

Unit - III Phase controlled rectifiers
3.1 Phase control parameters: Firing angle , and
conduction angle
3.2 Single phase half wave controlled rectifier:
circuit diagram, working and waveforms with R and
RL load, effect of freewheeling diode with RL load,
numerical
3.3 Single phase centre tapped full wave controlled
rectifier and Bridge rectifier: circuit diagram,
working and waveforms with R and RL load, effect
of freewheeling diode with RL load, numerical
3.4 Semi- converters: circuit diagram, working and
waveforms with R and RL load, effect of
freewheeling diode with RL load
3.5 Three phase rectifier: need, circuit diagram,
working and waveforms with R load

Lecture Using
Chalk-Board
Presentations
Video
Demonstrations
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Sr.No Theory Learning Outcomes
(TLO's)aligned to CO's.

Learning content mapped with Theory Learning
Outcomes (TLO's) and CO's.

Suggested
Learning

Pedagogies.

4

TLO 4.1 Explain types of
converters and classify.
TLO 4.2 Explain the working of
the given Choppers with
sketches .
TLO 4.3 Explain with sketches
the working of the given type of
inverter circuit.
TLO 4.4 Describe performance
parameters for inverters.
TLO 4.5 Explain with sketches
the working of the given type of
Cycloconverter.

Unit - IV Power Converters
4.1 Chopper: Introduction, classification
4.2 Block diagram and working of step down
chopper using IGBT, with R and RL load
4.3 Step up chopper using IGBT with R load
4.4 Inverter: Introduction, classification, Block
diagram and working of Series inverter, Parallel
inverter, Single phase Half bridge and Full bridge
inverter
4.5 Performance parameters for the inverter:
Harmonic factor of nth Harmonic, Total Harmonic
Distortion, Distortion Factor, Lowest order Harmonic
4.6 Cyclo-converter: Introduction, Classification,
Single phase Cyclo-converter: working principle of
Midpoint configuration with R load

Lecture Using
Chalk-Board
Presentations
Flipped
Classroom

5

TLO 5.1 Describe the use of
power electronic device in the
given industrial circuit.
TLO 5.2 Describe the
performance of the given
Industrial control circuit.
TLO 5.3 Explain with sketches
the working of the given type of
UPS.
TLO 5.4 Explain with sketches
the working of the given type of
SMPS.

Unit - V Industrial applications of power
electronic devices
5.1 Proximity detector and Time delay circuit using
SCR and PUT/UJT
5.2 Battery charger, Emergency light system and
Flasher circuit using SCR
5.3 Static AC and DC circuit breaker and Zero
Voltage Switch
5.4 Application of Choppers in Electric vehicles
5.5 Block diagram and concept of Online and Offline
UPS
5.6 SMPS: concept, Block diagram and applications

Lecture Using
Chalk-Board
Presentations

VI. LABORATORY LEARNING OUTCOME AND ALIGNED PRACTICAL / TUTORIAL EXPERIENCES.

Practical / Tutorial / Laboratory Learning
Outcome (LLO)

Sr
No

Laboratory Experiment / Practical
Titles / Tutorial Titles

Number
of hrs.

Relevant
COs

LLO 1.1 Test the SCR in forward
conduction state and measure holding
current (IH) and latching current (IL).

1 *Performance of SCR using IC 2N4103
or any other equvalent IC 2 CO1

LLO 2.1 Test the forward and transfer
characteristics of given IGBT. 2 *Performance of IGBT using IC BUP 402

or any other equivalent IC 2 CO1

LLO 3.1 Test the performance of DIAC and
plot its V-I characterstics. 3

*Performance of DIAC  using IC
DB3/DB4 or any other equivalent
IC through its V-I curve

2 CO1

LLO 4.1 Test the R and RC triggering
circuits of SCR. 4

Masurement of output voltage  by
changing firing angle through variation in
resistor, capacitor in R and RC triggering
circuits of SCR.

2 CO2

LLO 5.1 Measure output voltage by
changing firing angle in synchronized UJT
triggering circuit.

5 *Synchronized UJT triggering circuit. 2 CO2
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Practical / Tutorial / Laboratory Learning
Outcome (LLO)

Sr
No

Laboratory Experiment / Practical
Titles / Tutorial Titles

Number
of hrs.

Relevant
COs

LLO 6.1 Observe and verify Input-Output
waveforms of Class C-Complimentary type
commutation circuit.

6 *Class C-Complimentary type
commutation circuit 2 CO2

LLO 7.1 Observe and verify Input-Output
waveforms of half wave controlled rectifier
with R, RL load and measure load voltage.

7 * Half wave controlled rectifier 2 CO3

LLO 8.1 Observe and verify the Input-
output waveforms of full wave controlled
rectifier with R, RL load and measure load
voltage.

8
Performance of full wave controlled
rectifier with R, RL load and measure
load voltage.

2 CO3

LLO 9.1 Calculate firing angle and observe
input-output voltage waveforms of 3- phase
half wave controlled rectifier using Delta-
star transformer.

9  Performance of 3- phase half wave
controlled rectifier 2 CO3

LLO 10.1 Measure output voltage of step-up
chopper for different values of duty cycles. 10 Performance of  step-up chopper for

different values of duty cycles 2 CO4

LLO 11.1 Measure output voltage of step-
down chopper for R load.
LLO 11.2 Measure output voltage of step-
down chopper for RL load.

11 *Step-down chopper for R and RL load 2 CO4

LLO 12.1 Measure frequency and output
voltage of parallel inverter. 12 Performance of parallel inverter  2 CO4

LLO 13.1 Simulation of single phase
midpoint Cyclo-converter with R load. 13  Single phase midpoint Cyclo-converter

with R load. 2 CO4

LLO 14.1 Build / test Light dimmer circuit
using DIAC-TRIAC. 14 *Light dimmer circuit using DIAC-

TRIAC 2 CO5

LLO 15.1 Build / Test Emergency Light
circuit using SCR. 15 Emergency Light circuit using SCR 2 CO5

LLO 16.1 Simulation of Temperature
controller using SCR. 16 Temperature controller using SCR 2 CO5

Note : Out of above suggestive LLOs -
'*' Marked Practicals (LLOs) Are mandatory.
Minimum 80% of above list of lab experiment are to be performed.
Judicial mix of LLOs are to be performed to achieve desired outcomes.

VII. SUGGESTED MICRO PROJECT / ASSIGNMENT/ ACTIVITIES FOR SPECIFIC LEARNING /
SKILLS DEVELOPMENT (SELF LEARNING)

Micro project

Build Battery charger circuit for charging a battery of 6V, 4AH.
Build fan speed regulator circuit using DIAC and TRIAC.
Build Speed control circuit for12V DC shunt motor using IGBT.
Build a circuit to control Intensity of light using phase control.
Build a circuit for Automatic street light using SCR.

Assignment
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Make Power point presentation on application of Chopper in Electric vehicle.
Make report on use of power electronics based systems in home/industrial applications.
Make a report on role of power electronic devices/system in application of EV Charging Station.

Note :

Above is just a suggestive list of microprojects and assignments; faculty must prepare their own bank of
microprojects, assignments, and activities in a similar way.
The faculty must allocate judicial mix of tasks, considering the weaknesses and / strengths of the student in
acquiring the desired skills.
If a microproject is assigned, it is expected to be completed as a group activity.
SLA marks shall be awarded as per the continuous assessment record.
For courses with no SLA component the list of suggestive microprojects / assignments/ activities are
optional, faculty may encourage students to perform these tasks for enhanced learning experiences.
If the course does not have associated SLA component, above suggestive listings is applicable to Tutorials
and maybe considered for FA-PR evaluations.

VIII. LABORATORY EQUIPMENT / INSTRUMENTS / TOOLS / SOFTWARE REQUIRED

Sr.No Equipment Name with Broad Specifications
Relevant

LLO
Number

1
Trainer kit for SCR: Trainer kit suitable to plot anode - cathode characteristics and gate
characteristics of silicon controlled Rectifier (SCR). 0 - 10V and 0 - 150V DC power supply of
required current rating & 4 no of digital voltmeter & current meter are inbuilt in the kit.

1

2
Function generator: 1 MHz , sine, square, triangular, ramp and pulse generator Freq range 0.01
Hz to 1 Mhz, Output amplitude 20V open circuited, Output impedance 50 ohms. Facility to
indicate output frequency & amplitude on dispay.

10

3 MATLAB-SIMULINK / Scilab software, Proteus software, Multisim software 13,16

4
Trainer kit for IGBT:Trainer kit suitable to plot characteristics of IGBT. 2 no of variable DC
Power supply of required current rating & 4 no of digital voltmeter & current meter are built in
the kit.

2

5 Trainer kit for DIAC :Trainer kit suitable to plot forward and reverse characteristics of Diac. 0-
50V DC power supply & required digital voltmeter & current meter is inbuilt in the kit. 3

6

Trainer kit for SCR triggering circuits :Trainer kit suitable to study the basic triggering methods
of SCR like Resistance triggering circuit; R-C triggering circuit; UJT triggering circuit; IC 555
triggering circuit etc. Should be provided with SCR, Lamp load (15W) & isolation transformer.
Required R & C components are provided in trainer which can be interconnected by patch cords
to make the desired configuration. SCR should be operated on 230V, 50Hz AC supply.

4,5

7

Trainer kit for HWR , FWR without and with Capacitor and Inductor Filter: Trainer kit shall
consists of Following parts provided on PCB with connecting terminals & test points. Mains
transformer primary 230V A.C. Secondary centre tap 12-0-12VAC at 500 mA. 4 diodes which
can be interconnected by patch cords to make HWR, FWR circuit, Filter Choke coil, filter
Capacitors, Load Resistors. Required configuration of rectifier and filter can be assembled by
patch cords. Waveforms can be observed on CRO & various measurements can be done. Line &
load regulation can be found out.

7,8

8 LCR Q meter: Accurate 0.01% up to 5 MHz 8,10,11
9 Regulated power supply: 0- 30 Volt, 2 A with digital display, with S.C. protection All

10 Digital multimeter: 3.5 digit with R , V, I measurements, diode and BJT testing All

MSBTE Approval Dt. 21/11/2024



14/05/2025, 10:57 314363-BASIC POWER ELECTRONICS

https://services.msbte.edu.in/scheme_digi/pdfdownload/download/ 7/9

BASIC POWER ELECTRONICS Course Code : 314363

Semester - 4, K Scheme

14-05-2025 10:57:40 AM

Sr.No Equipment Name with Broad Specifications
Relevant

LLO
Number

11
CRO : Dual Channel, 4 Trace CRT / TFT based Bandwidth 20 MHz/30 Mhz X10 magnification
20 nS max sweep rate, Alternate triggering ,Component tester and with optional features such as
Digital Read out , USB interface

All

12 SCR( IC 2N4103),TRIAC(IC BT 139),MOSFET(IC 47N60C3),IGBT(BUP 402),DIAC
(DB3/DB4 SSD3A)any other relevant IC can be used, All

13

Analog multimeter: Suitable to measure AC/DC voltage , Current and Resistance, to test power
devices
DC voltage Range 400mV to 1000 V AC Voltage Range 4V to 750 V ,DC current 4 mA to 10A
,AC current 4 mA to 10 A Resistance 400 Ohm to 40 M ohm or any other better specifications
and facilities

All

IX. SUGGESTED WEIGHTAGE TO LEARNING EFFORTS & ASSESSMENT PURPOSE (Specification
Table)

Sr.No Unit Unit Title Aligned
COs

Learning
Hours

R-
Level

U-
Level

A-
Level

Total
Marks

1 I Power Semiconductor Devices CO1 12 4 8 4 16

2 II Triggering and Commutation methods
of SCR CO2 8 4 4 6 14

3 III Phase controlled rectifiers CO3 10 4 4 8 16
4 IV Power Converters CO4 9 4 4 6 14

5 V Industrial applications of power
electronic devices CO5 6 2 4 4 10

Grand Total 45 18 24 28 70

X. ASSESSMENT METHODOLOGIES/TOOLS

Formative assessment (Assessment for Learning)

Two offline unit tests of 30 marks and average of two unit test marks will be consider for out of 30 marks.
For formative assessment of laboratory learning 25 marks
Each practical will be assessed considering 60% weightage to process, 40% weightage to product.

Summative Assessment (Assessment of Learning)

End semester assessment is of 70 marks.
End semester summative assessment of 25 marks for laboratory learning.

XI. SUGGESTED COS - POS MATRIX FORM
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Course
Outcomes

(COs)

Programme Outcomes (POs)

Programme
Specific

Outcomes*
(PSOs)

PO-1 Basic
and

Discipline
Specific

Knowledge

PO-2
Problem
Analysis

PO-3
Design/

Development
of Solutions

PO-4
Engineering

Tools

PO-5
Engineering
Practices for

Society,
Sustainability

and
Environment

PO-6 Project
Management

PO-7
Life

Long
Learning

PSO-
1

PSO-
2

PSO-
3

CO1 3 - 1 1 2 1 1
CO2 3 - 1 1 2 1 1
CO3 3 2 1 1 1 1 1
CO4 2 2 2 1 2 1 1
CO5 2 2 2 2 3 3 1

Legends :- High:03, Medium:02,Low:01, No Mapping: -
*PSOs are to be formulated at institute level

XII. SUGGESTED LEARNING MATERIALS / BOOKS

Sr.No Author Title Publisher with ISBN Number

1 M.D. Singh, K. B
.Khanchandani Power Electronics Tata Mc,Graw Hill ,ISBN-13:

9780070583894

2 P.S.Bimbhra Power Electronics Khanna Publisher, New Delhi, ISBN-10.
9788174092793

3 Rashid, Muhammad H. Power Electronics Circuits Devices
and Applications

Pearson Education India, New
Delhi,ISBN-10. 9332584583

4 B.R.Gupta And V.Singhal Power Electronics S.K.Kataria and Sons, ISBN 10:
9350141078

5 Harish C Rai Power electronics and Industrial
application

CBS publishers ISBN-13:
9789386827869

6 Robert W.Erickson Dragan
Maksimovic Fundamental of Power Electronics Springer,ISBN-13: 9783030438791

XIII . LEARNING WEBSITES & PORTALS

Sr.No Link / Portal Description

1 https://learnabout-electronics.org/Semiconductors/thyristors
_63.php Thyristor family, Thyristor protection

2 https://www.electronics-tutorials.ws/power/unijunction-trans
istor.html

Thyristor family devices, SMPS,
Rectifiers.

3 https://www.electrical4u.com/chopper-dc-to-dc-converter/ Chopper operation
4 https://www.elprocus.com/cycloconverters-types-applications/ Cyclo-Converter
5 https://www.alldatasheet.com/ All Datasheets

Note :

Teachers are requested to check the creative common license status/financial implications of the suggested
online educational resources before use by the students
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Programme Name/s
: Digital Electronics/ Electronics & Tele-communication Engg./ Electronics &
Communication Engg./ Electronics Engineering/
Industrial Electronics

Programme Code : DE/ EJ/ ET/ EX/ IE
Semester : Fourth
Course Title : ELECTRONIC EQUIPMENT MAINTENANCE & SIMULATION
Course Code : 314009

I. RATIONALE
This course is intended to help the student to develop skills of maintenance of various electronics equipment/
appliances/ gadget employed in industries as well as daily life. Students will able to use modern day electronic
design automation tools for analyzing, designing and real time testing of analog, digital, mixed electronic circuits
and their PCB layouts. These operations are useful in developing, fabricating and testing new prototype circuits.

II. INDUSTRY / EMPLOYER EXPECTED OUTCOME
The aim of this course is to help the student to attain the following industry/employer expected outcome:
Maintain the electronic equipments/appliances/gadgets using Electronic Design Automation tools.

III. COURSE LEVEL LEARNING OUTCOMES (COS)
Students will be able to achieve & demonstrate the following COs on completion of course based learning

CO1 - Choose a maintenance policy for specified Equipment/Appliance/Gadgets.
CO2 - Select troubleshooting tools for the given electronic equipment.
CO3 - Maintain electronic appliances and laboratory equipment.
CO4 - Test the performance of electronic circuits using simulation tools.

IV. TEACHING-LEARNING & ASSESSMENT SCHEME

Course
Code Course Title Abbr Course

Category/s

Learning Scheme

Credits

Assessment Scheme
Actual

Contact
Hrs./Week

SLH NLH Paper
Duration

Theory
Based on LL &

TL Based on
SL

Total
Marks

CL TL LL

Practical
FA-
TH

SA-
TH Total FA-PR SA-PR SLA

Max Max Max Min Max Min Max Min Max Min

314009

ELECTRONIC
EQUIPMENT
MAINTENANCE
& SIMULATION

MEE SEC - - 4 - 4 2 - - - - - 25 10 25@ 10 - - 50
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Total IKS Hrs for Sem. : 0 Hrs
Abbreviations: CL- ClassRoom Learning , TL- Tutorial Learning, LL-Laboratory Learning, SLH-Self Learning
Hours, NLH-Notional Learning Hours, FA - Formative Assessment, SA -Summative assessment, IKS - Indian
Knowledge System, SLA - Self Learning Assessment
Legends: @ Internal Assessment, # External Assessment, *# On Line Examination , @$ Internal Online
Examination
Note :

1. FA-TH represents average of two class tests of 30 marks each conducted during the semester.
2. If candidate is not securing minimum passing marks in FA-PR of any course then the candidate shall be

declared as "Detained" in that semester.
3. If candidate is not securing minimum passing marks in SLA of any course then the candidate shall be

declared as fail and will have to repeat and resubmit SLA work.
4. Notional Learning hours for the semester are (CL+LL+TL+SL)hrs.* 15 Weeks
5. 1 credit is equivalent to 30 Notional hrs.
6. * Self learning hours shall not be reflected in the Time Table.
7. * Self learning includes micro project / assignment / other activities.

V. THEORY LEARNING OUTCOMES AND ALIGNED COURSE CONTENT

Sr.No Theory Learning Outcomes
(TLO's)aligned to CO's.

Learning content mapped with Theory Learning
Outcomes (TLO's) and CO's.

Suggested
Learning

Pedagogies.

1

TLO 1.1 Describe different
types of electronic
maintenance.
TLO 1.2 Explain the
maintenance policy for the
given equipment.
TLO 1.3 Choose the service
option for the maintenance of
the given equipment with
justification.
TLO 1.4 Illustrate the
procedure to install application
software.
TLO 1.5 Differentiate
maintenance and
troubleshooting process of
equipment's.

Unit - I Electronic equipment maintenance
management
1.1 Objective of maintenance management service,
types of maintenance: preventive, predictive, &
corrective maintenance
1.2 Maintenance policy: Concept of warranty and
guarantee, equipment service options
1.3 Interpretation of the service and operation manuals,
software installation procedure and policies
1.4 Maintenance versus troubleshooting versus
calibration

Presentations
Lecture Using
Chalk-Board
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Sr.No Theory Learning Outcomes
(TLO's)aligned to CO's.

Learning content mapped with Theory Learning
Outcomes (TLO's) and CO's.

Suggested
Learning

Pedagogies.

2

TLO 2.1 Describe circuit and
wiring diagram of given
equipment.
TLO 2.2 Illustrate general
troubleshooting procedure.
TLO 2.3 Identify with proper
justification use of relevant
tools for troubleshooting of
given equipment.
TLO 2.4 Choose the relevant
measure to troubleshoot given
equipment with justification.
TLO 2.5 Describe the
importance of earthing in
laboratories. Compare earthing
and grounding for electronic
system .

Unit - II Fundamentals of troubleshooting
2.1 Block, circuit, wiring/line diagram of available
equipment
2.2 General troubleshooting procedure
2.3 General troubleshooting techniques
2.4 Fault finding tools, test and measuring instruments,
temperature sensitive intermittent problems and
corrective actions, situations where repairs should not
be attempted
2.5 Definition of earthing, need of earthing and types
of earthing, Compare earthing and grounding
2.6 Grounding and Shielding systems in electronic
equipment

Presentations
Lecture Using
Chalk-Board

3

TLO 3.1 Illustrate common
steps of maintenance of given
home appliances.
TLO 3.2 Describe common
steps of installation of UPS
and DTH.
TLO 3.3 Explain working
procedure of given laboratory
equipment's using its block
diagram.
TLO 3.4 State the principle of
power generation of solar PV
cell.
TLO 3.5 Write the installation
procedure of CCTV
Surveillance system.
TLO 3.6 Explain block
diagram of central processing
unit.

Unit - III Maintenance of electronic equipments
3.1 Electronic appliances: Operation and
troubleshooting of smart weighing machine, water
purifier, emergency light system, switched mode power
supply (SMPS), public address (PA) system.
3.2 Installation, operation, fault finding of
offline/online uninterruptible power supply (UPS) and
direct-to-home (DTH)
3.3 Laboratory equipment: Operation and testing of
function generator, CRO, DSO, regulated power
supply, current source, multimeter, clamp-on ammeters,
EMF meter, electrometer, solenoid voltmeter, contact
and non-contact type tachometer and sound level meter
3.4 Installation and testing of solar power system
3.5 Installation and testing of surveillance system-
CCTV
3.6 Assembling of computer system

Video
Demonstrations
Presentations
Hands-on
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Sr.No Theory Learning Outcomes
(TLO's)aligned to CO's.

Learning content mapped with Theory Learning
Outcomes (TLO's) and CO's.

Suggested
Learning

Pedagogies.

4

TLO 4.1 State need of EDA
tools.
TLO 4.2 Describe the
procedure to create new file in
the given EDA tool software.
TLO 4.3 Design given analog
circuits using EDA tool.
TLO 4.4 Sketch given Digital
and Op-Amp based circuits
using EDA tool.
TLO 4.5 Design real life
application using any
simulation software.

Unit - IV Simulation softwares
4.1 Introduction to Electronic Design Automation
(EDA) tools, need of simulation software.
4.2 Introduction of any available EDA tools like e-sim,
Multisim, SPICE simulator, LabVIEW, Proteus,
MATLAB or others.
4.3 Main features of EDA tool: Open file, create new
file, run, simulation, virtual instrument, editing
windows, functions, controls, file formats and report
generation
4.4 Circuit analysis: Analog circuits (RL, RC,
RLC),Op- Amp based circuits (inverting/ non inverting
amplifiers),digital circuit (adder, multiplexer and flip
flops)
4.5 Simulation of various real life applications like
water level controller, temperature controller and
security system.

Demonstration
Video
Demonstrations
Hands-on

VI. LABORATORY LEARNING OUTCOME AND ALIGNED PRACTICAL / TUTORIAL EXPERIENCES.

Practical / Tutorial / Laboratory Learning
Outcome (LLO)

Sr
No

Laboratory Experiment / Practical
Titles / Tutorial Titles

Number
of hrs.

Relevant
COs

LLO 1.1 Prepare the work order for the
maintenance of electronic equipment 1 *Preparation of work order for the

maintenance of electronic equipment 2 CO1

LLO 2.1 Prepare Bin card for the
maintenance of given electronic equipment. 2 *Preparation of Bin card for the

maintenance of electronic equipment 2 CO1

LLO 3.1 Test electronic component such as
loudspeaker, microphone, relays, solenoid,
switches, etc. in equipment.

3 Performance of electronics components 2 CO2

LLO 4.1 Measure earth resistance of
campus premises using earth tester.
LLO 4.2 Test the effect of grounding and
without grounding on output for the given
input.

4 *Measurement of earth resistance of
campus premises using earth tester 2 CO2

LLO 5.1 Test the voltage at different output
points of regulated power supply.
LLO 5.2 Rectify the fault of regulated
power supply.

5 *Troubleshooting the regulated power
supply 2 CO3

LLO 6.1 Rectify the fault of techometer. 6 *Troubleshooting of speed measuring
devices 2 CO3

LLO 7.1 Troubleshoot the clamp-on
ammeter. 7 *Troubleshooting of clamp-on ammeter 2 CO3

LLO 8.1 Install DTH unit.
LLO 8.2 Test the performance of DTH unit. 8 *Installation of Direct To Home(DTH)

system 2 CO3

LLO 9.1 Carry out preventive maintenance
of sound level meter. 9 Preventive maintenance of sound level

meter 2 CO3

LLO 10.1 Calibrate the given smart
weighing machine. 10 Calibration of smart weighing machine 2 CO3
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Practical / Tutorial / Laboratory Learning
Outcome (LLO)

Sr
No

Laboratory Experiment / Practical
Titles / Tutorial Titles

Number
of hrs.

Relevant
COs

LLO 11.1 Test the performance of water
purifier. 11 Troubleshooting of water purifier 2 CO3

LLO 12.1 Install offline/online UPS.
LLO 12.2 Test the performance of
online/offline UPS.

12 Installation of offline/online UPS 2 CO3

LLO 13.1 Install CCTV network in institute
premises. 13 *Installation of closed circuit television

(CCTV) 2 CO3

LLO 14.1 Install solar power system.
LLO 14.2 Test the solar power system. 14 *Installation and testing of solar power

system 2 CO3

LLO 15.1 Rectify the fault of function
generator. 15 *Troubleshooting of function generator 2 CO3

LLO 16.1 Rectify the fault of SMPS. 16 Troubleshooting of switch mode power
supply (SMPS) 2 CO3

LLO 17.1 Rectify the fault of CRO. 17 Troubleshooting of Cathode ray
oscilloscope (CRO) 2 CO3

LLO 18.1 Rectify the fault of DSO. 18 *Troubleshooting of digital storage
oscilloscope (DSO) 2 CO3

LLO 19.1 Install available EDA tool
software.
LLO 19.2 Create new file, open file, run
and simulate in given EDA tool.

19 *Installation of electronic design
automation (EDA) tools 2 CO4

LLO 20.1 Measured AC voltage and current
in RL, RC, RLC circuit using EDA tools 20

*Measurement of AC voltage and current
in RL, RC and RLC circuit using EDA
tools

2 CO4

LLO 21.1 Test the output of regulated
power supply circuit at different points
using EDA tool.

21 *Simulation of regulated power supply
using EDA tools 2 CO4

LLO 22.1 Test the output of
half wave rectifier circuit using EDA tool. 22 Simulation of half wave rectifier circuit

using EDA tool 2 CO4

LLO 23.1 Test the output of full wave
bridge rectifier circuit using EDA tool. 23 Simulation of full wave bridge rectifier

circuit using EDA tool 2 CO4

LLO 24.1 Simulate inverting amplifier
using IC741.
LLO 24.2 Simulate non-inverting amplifier
using IC741.

24 *Simulation of OP-AMP circuit (IC741)
using EDA tools 2 CO4

LLO 25.1 Simulate half adder circuit to
verify the truth table.
LLO 25.2 Simulate full adder circuit to
verify the truth table.

25 Simulation of Adder circuit using EDA
tools 2 CO4

LLO 26.1 Simulate 8:1 multiplexer circuit
to verify the truth table. 26 *Simulation of 8:1 multiplexer circuit

using EDA tools 2 CO4

LLO 27.1 Simulate 1:8 demultiplexer
circuit to verify the truth table. 27 Simulation of 1:8 demultiplexer circuit

using EDA tools 2 CO4

LLO 28.1 Simulate JK flipflop circuit to
verify the truth table. 28 Simulation of JK flipflop circuit using

EDA tools 2 CO4
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Practical / Tutorial / Laboratory Learning
Outcome (LLO)

Sr
No

Laboratory Experiment / Practical
Titles / Tutorial Titles

Number
of hrs.

Relevant
COs

Note : Out of above suggestive LLOs -
'*' Marked Practicals (LLOs) Are mandatory.
Minimum 80% of above list of lab experiment are to be performed.
Judicial mix of LLOs are to be performed to achieve desired outcomes.

VII. SUGGESTED MICRO PROJECT / ASSIGNMENT/ ACTIVITIES FOR SPECIFIC LEARNING /
SKILLS DEVELOPMENT (SELF LEARNING) : NOT APPLICABLE

VIII. LABORATORY EQUIPMENT / INSTRUMENTS / TOOLS / SOFTWARE REQUIRED

Sr.No Equipment Name with Broad Specifications Relevant LLO Number

1

Smart weighing machine
Connection to the app for smartphone with simple operation and full data
control.
Bluetooth 4.0 function, compatible for IOS and android.

10

2

UPS
Standby UPS: 5-12 ms, – average 8 ms
Line-interactive UPS: 3- 8ms – average 5 ms
The double conversion has a zero seconds transfer time

12

3

CCTV system
Set up of CCTV installation sample-(4 CH DVR ,hard disk 500GB,IR dome
camera, video cable, power supply (12V,1 Amp), regulated for controller
and driver circuit, 4 CCTV cameras along with the digital video recorder
(DVR)

13

4

Solar Power Trainer Kit
Solar training kit/simulator with built in meters for DCV, DCA, AC
multifunction meter 9 for ACI, ACV power frequency, protection circuits,
BS-10 terminals for making the connection, single/dual axis tracking
system.

14

5

Function generator
Frequency Output : 15 MHz - sine, square & triangle. 6 MHz - pulse, TTL
and arbitrary.
Output Channels : 2, Channels sampling rate : 266 MSa/S (vertical
resolution - 14 Bits)
Waveforms : sine, square, pulse (adjustable duty cycle, precise adjustment
of pulse width & period), triangular Wave

15

6

SMPS power supply
Input voltage: AC 100 - 240V 50 / 60Hz
Output voltage: 24V DC, 5A
Adjustment range: ±20%

16

7

Cathode ray oscilloscope
Bandwidth: 0 to 15 MHz
Mode : auto/level/free run
Power : 230 V ± 10% 50 Hz 30W

17

8
Digital Storage Oscilloscope
100MHz DSO with colour display, 1GSa/Sec sampling rate, with USB PC
interface cable and software, with USB device & host

18

MSBTE Approval Dt. 21/11/2024
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Sr.No Equipment Name with Broad Specifications Relevant LLO Number

9 Simulation software like e-sim, Multisim, Scilab,SPICE simulator,
LabVIEW, Proteus, MATLAB or any other. 19,20,21,22,23,24,25,26,27,28

10 Microphone and loudspeaker characteristics trainer kit
On board Meters : dB meter Range : 40-80dB, 80-120dB 3

11

Multimeter
3 ½ -digit display with AC and DC voltage and current measurement
facility,
Diode, resistor, capacitor testing facility.

3,15,17,18

12 Regulated power supply
Range: 0-30 V, 0-2 A DC 3,5

13
Digital Earth Resistance Tester with Kit
Digital resistance earth tester for 0 – 10 / 100 / 1000 ohms
4 terminal with testing kit and cables.

4

14
Tachometer
Voltage: ±5 V, 0 - 10 V, etc.
Current: 0 - 20mA, 4 -20 mA, 10 - 50mA, etc.

6

15

Clamp-on ammeter
AC current: 40.00 A / 400.0 A
Continuity:<=30ohm
Capacitance: 0 to 100.0 uF / 100uF to 1000 uF
Frequency: 5.0 Hz to 500.0 Hz

7

16

DTH system
Input power: AC 90 ~ 240V, 50 / 60 Hz
Serial connection (RS-232)
RF modulator

8

17

Sound level meter
Measurement range : LP :30~130dB (A)
Resolution : 0.1 dB
Accuracy : ±1.5dB

9

IX. SUGGESTED WEIGHTAGE TO LEARNING EFFORTS & ASSESSMENT PURPOSE (Specification
Table) : NOT APPLICABLE

X. ASSESSMENT METHODOLOGIES/TOOLS

Formative assessment (Assessment for Learning)

Each practical will be assessed considering: - 60% weightage to process and 40% weightage to product.

Summative Assessment (Assessment of Learning)

End of the term assessment, Viva-voce, workshop / Lab performance

XI. SUGGESTED COS - POS MATRIX FORM

MSBTE Approval Dt. 21/11/2024
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Course
Outcomes

(COs)

Programme Outcomes (POs)

Programme
Specific

Outcomes*
(PSOs)

PO-1 Basic
and

Discipline
Specific

Knowledge

PO-2
Problem
Analysis

PO-3
Design/

Development
of Solutions

PO-4
Engineering

Tools

PO-5
Engineering
Practices for

Society,
Sustainability

and
Environment

PO-6 Project
Management

PO-7
Life

Long
Learning

PSO-
1

PSO-
2

PSO-
3

CO1 - - - - - - 2
CO2 - - - - - - 2
CO3 2 2 2 3 2 - 2
CO4 2 2 3 3 - - 2

Legends :- High:03, Medium:02,Low:01, No Mapping: -
*PSOs are to be formulated at institute level

XII. SUGGESTED LEARNING MATERIALS / BOOKS

Sr.No Author Title Publisher with ISBN Number

1 Khandpur R.S. Troubleshooting electronic equipments Mc Graw Hill, 2006
ISBN: 9780071477314

2 Tomal Daniel R., Ph.D.
Agajanian Aram S. , Ph.D. Electronic Troubleshooting Mc Graw Hill, 2014

ISBN: 9780071828611

3 Singh Sudeep K. Trouble Shooting & Maintenance of
Electronic Equipment

S K Kataria and Sons, 2008
ISBN: 9789381348178

4
Kumar Ashok L.
Indragandhi V.
Maheswari Uma Y.

Software Tools for the Simulation of
Electrical Systems

Academic Press, 2020
ISBN: 9780128194164

5 Gupta R. G.
Electronic Instruments And Systems:
Principles, Maintenance And
Troubleshooting

Tata Mcgraw-Hill, 2001
ISBN: 9780074636299

6 Robert L. Boylestad,
Nashelsky Louis Electronics Devices and Circuit Theory Pearson Education India,2013

ISBN: 9789332559059

7 Sharma Chanchal Dr. Electronic Equipment Maintenance
All India Council for Technical
Education (AICTE)
ISBN : 9788196183400

XIII . LEARNING WEBSITES & PORTALS

Sr.No Link / Portal Description

1 https://www.eit.edu.au/resources/practical-troubleshooting-o
f-electronic-circuits-for-engineers-and-technicians/

Practical Troubleshooting of Electronic
Circuits for Engineers and Technicians

2 https://www.multisim.com/ Multisim software download link

3 https://esim.fossee.in/downloads Open-source EDA tool esim for
simulation

4 https://www.scilab.org/download/scilab-2024.0.0
Scilab is a free and open-source, cross-
platform numerical computational
package

MSBTE Approval Dt. 21/11/2024
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Sr.No Link / Portal Description
5 https://downloads.digitaltrends.com/labview/windows LabView software

6 https://logisim.software.informer.com/download/#download_con
tent Logisim software

7 https://cloud.scilab.in/
Scilab on cloud facilitates execution of
the codes for particular example(s)
online.

8 https://easyeda.com/ An easier and powerful online PCB
design tool

Note :

Teachers are requested to check the creative common license status/financial implications of the suggested
online educational resources before use by the students

MSBTE Approval Dt. 21/11/2024
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EXIT INDUSTRIAL TRAINING ( Full Time ) Course Code : 312021

Semester - 2, K Scheme

Programme Name/s

: Architecture Assistantship/ Automobile Engineering./ Artificial Intelligence/
Agricultural Engineering/
Artificial Intelligence and Machine Learning/ Automation and Robotics/
Architecture/ Cloud Computing and Big Data/
Civil Engineering/ Chemical Engineering/ Computer Technology/ Computer
Engineering/
Civil & Rural Engineering/ Construction Technology/ Computer Science &
Engineering/ Fashion & Clothing Technology/
Dress Designing & Garment Manufacturing/ Digital Electronics/ Data Sciences/
Electrical Engineering/
Electronics & Tele-communication Engg./ Electrical and Electronics Engineering/
Electrical Power System/ Electronics & Communication Engg./
Electronics Engineering/ Food Technology/ Computer Hardware & Maintenance/
Hotel Management & Catering Technology/
Instrumentation & Control/ Industrial Electronics/ Information Technology/
Computer Science & Information Technology/
Instrumentation/ Interior Design & Decoration/ Interior Design/ Civil &
Environmental Engineering/
Mechanical Engineering/ Mechatronics/ Medical Laboratory Technology/ Mining &
Mine Surveying/
Medical Electronics/ Mining Engineering/ Production Engineering/ Printing
Technology/
Polymer Technology/ Surface Coating Technology/ Computer Science/ Textile
Technology/
Electronics & Computer Engg./ Travel and Tourism/ Textile Manufactures

Programme Code
: AA/ AE/ AI/ AL/ AN/ AO/ AT/ BD/ CE/ CH/ CM/ CO/ CR/ CS/ CW/ DC/ DD/ DE/
DS/ EE/ EJ/ EK/ EP/ ET/ EX/ FC/ HA/ HM/ IC/ IE/ IF/ IH/ IS/ IX/ IZ/ LE/
ME/ MK/ ML/ MS/ MU/ MZ/ PG/ PN/ PO/ SC/ SE/ TC/ TE/ TR/ TX

Semester : Second
Course Title : EXIT INDUSTRIAL TRAINING ( Full Time )
Course Code : 312021

I. RATIONALE
This exit industry training is proposed for the student who seeks exit at the end of the 4th semester to get the
Diploma of Vocation . This Exit industry training is aimed to impart employable skills in the respective field to
get some job/employment. Students are expected to learn the work practice and environment of industry and
develop a report. On the basis of this report the institute will consider for the exit.

III. COURSE LEVEL LEARNING OUTCOMES (COS)
At the end of training, proposed for Exit with Voc. Diploma, the pass out will be able to;

CO1 - Gain hands-on experience in applying theoretical concepts to real-world tasks, improving their
understanding and problem-solving abilities and readiness for the workforce.
CO2 - Boosts students' self-confidence and encourages them to pursue ambitious career goals. to earn a
livelihood for a better status in society.
CO3 - Interact with industry professionals during training to build valuable connections for job
opportunities.

MSBTE Approval Dt. 01/10/2024
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IV. TEACHING-LEARNING & ASSESSMENT SCHEME

Course
Code Course Title Abbr Course

Category/s

Learning Scheme

Credits

Assessment Scheme
Actual

Contact
Hrs./Week

SLH NLH Paper
Duration

Theory
Based on LL &

TL Based on
SL

Total
Marks

CL TL LL

Practical
FA-
TH

SA-
TH Total FA-PR SA-PR SLA

Max Max Max Min Max Min Max Min Max Min

312021

EXIT
INDUSTRIAL
TRAINING (
Full Time )

EXIT INP - - - - 0 4 - - - - - - - 50@ 20 - - 50

I .General guidelines for organizing Industrial training

The Industry/organization selected for Industrial training/ internships shall be Government / Public Limited/
Private limited / Startup /Centre of Excellence/Skill Centers/Skill Parks etc.

a) Duration of Training  -  4-6 weeks students engagement  time (Min. 28-30 hrs./week) 
b) Period of Time slot     -   After 4th Semester
c) Industry area  -   Engineering Programme Allied industries of large, medium or small-scale,
Organization/Govt./ Semi Govt Sectors.

II. Role(s) of Department at the Institute:

Concerned department Head or associated faculty at the Polytechnics shall place the student for internships,
coordinate with the industry/organisation and monitor the attendance and progress of the student . Acquire
the undertaking from Parents/Guardians(Format 1) and Student(Format 2).

III. Role(s) and Responsibilities of students:

a) Students may interact with the faculty mentor to suggest choices for suitable industry, if any. In case of
students have any contact in industry through their parents or relatives then same may be utilized for
securing placement for themselves and their peers.
b) Students have to fill the forms/formats duly signed by institutional authorities along with training letter
and submit it to training officer/mentor in the industry on the first day of training.
c) Students must carry with him/her Identity card issued by the institute during training period.
d) Students should follow industrial dressing protocols, if any. In absence of specific protocol student must
wear college uniform compulsorily.
e) Students will have to get all necessary information from the training officer/mentor at industry regarding
schedule of training, rules and regulation of the industry and safety norms to be followed. Students are
expected to observe these rules, regulations and procedures.
f) Students must be fully aware that if they disobey any rule of industry or do not follow the discipline then
non-disciplinary action will be taken
g) Students must Maintain weekly diary (Format 3) by noting daily activities undertaken and get  get it duly
signed from industry mentor or Industrial training in charge.
h) In case students faces any major problems in industry such as an accident or any disciplinary issue  then
they should immediately report the same to the mentor at the  institute
i) Prepare final report about the training for submitting to the department at the time of presentation and
viva-voce and get it signed from mentor as well as industry training in charge.
j) Student must submit the undertaking as provided in Format 2.

MSBTE Approval Dt. 01/10/2024
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IV. Typographical guidelines for Industry Training report

Following is the suggestive format for preparing the training report.Actual report may differ slightly
depending upon the nature of industry. The training report may contain the following

a) The training report shall be computer typed (English- British) and printed on A4 size paper.
b) Text Font -Times New Roman (TNR), Size-12 point
c) Subsection heading TNR- 12 point bold normal
d) Section heading TNR- 12 capital bold
e) Chapter Name/ Topic Name – TNR- 14 Capital
f) All text should be justified. (Settings in the Paragraph)
g) The report must  be typed on one side only with double space with a margin 3.5 cm on the left, 2.5 cm on
the top, and 1.25 cm on the right and at bottom.
h) The training report must be hardbound/ Spiralbound   with cover page in black colour. The name of the
candidate, diploma (department), year of submission, name of the institute shall be printed on the cover
[Refer sample sheet (outer cover)]
i) The training report, the title page should be given first then the Certificate followed by the
acknowledgment and then contents with page numbers.

V. Suggestive format of industrial training report

Following format may be used for training report. Actual format may differ slightly depending upon the
nature of Industry/ Organization.

Title Page
Certificate
Abstract
Acknowledgement
Content Page

Chapter 1 Organization structure of Industry and general layout.

Chapter 2 Introduction to Industry / Organization (history, type of products and services, turn over and
number of employees etc.)

Chapter 3
Types of Major Equipments/raw materials/ instruments/machines/ hardware/software used in
industry with their specifications, approximate cost, specific use and routine maintenance
done

Chapter 4 Processes/ Manufacturing Manufacturing techniques and methodologies and material
handling procedures

Chapter 5 Testing of Hardware/Software/ Raw materials/ Major material handling product (lifts, cranes,
slings, pulleys, jacks, conveyor belts etc.) and material handling procedures.

Chapter 6 Safety procedures followed and safety gears used by industry.

Chapter 7 Particulars of Practical Experiences in Industry/Organization if any in
Production/Assembly/Testing/Maintenance

Chapter 8 Detailed report of the tasks undertaken (during the training).

Chapter 9 Special/challenging experiences encountered during training if any (may include students
liking & disliking of work places).

Chapter 10 Conclusion
Chapter 11 References / sources of information

VI. Suggested learning strategies during training at Industry

Week No Tentative Activities to be completed during Industry training
MSBTE Approval Dt. 01/10/2024
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Sr.
No

Enrolment
Number

Name of
student

Observations from Orals
Total

50

 

Knowledge
about Industry &
Departments

(10 Mks.)

Knowledge of
Layout/M/C
Specifications/
Components etc

(10 Mks.)

Skill Developed

(10 Mks.)

Submitted

Report

(20 Mks.)

               
               

Semester - 2, K Scheme

1 Introduction of Industry and departments.

2 Study of Layout of Industry, Specifications of Machines , raw materials, components available in
the industry

3-5 Execute given project or work assigned to the students ,study of safety and maintenance
procedures

4/6 Report writing

VII. Summative Assessment (SA)  of training:

Academic year :  20  -20

Name of the industry:

Marks Acquired :

Name of mentor :

Signature of Mentor :

 

VII. FORMATS

MSBTE Approval Dt. 01/10/2024
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Format-1

Consent Letter from parents/guardians

(Undertaking from Parents)

To,

 The Principal,

__________________,

Subject: Consent for Industrial Training.

Sir/Madam,

I am fully aware that -

1. My ward studying in _________________ semester at your ___________________________ institute has
to undergo ____weeks of Industrial training for partial fulfillment towards completion of Diploma in
_________________ Engineering.

2. For this fulfillment he/she has been deputed at_________________________________ industry, located at
_______________________  for Industrial training /internship for the period from ___________  to
___________ .

With respect to above I give my full consent for my ward to travel to and from the mentioned industry. Further I
undertake that –

1. My ward will undergo the training at his/her own cost and risk during training and/or stay.
2. My ward will be entirely under the discipline of the organization where he/she will be placed and will abide

by the rules and regulations in face of the said organization.
3. My ward is NOT entitled to any leave during training period.
4. My ward will submit regularly a prescribed weekly diary, duly filled and countersigned by the training

supervisor of the organization to the mentor faculty of the polytechnic.

I have explained the contents of the letter to my ward,who has also promised to adhere strictly to the
requirements. I assure that my ward will be properly instructed to take his own care to avoid any
accidents/injuries in the industry. In case of any accident neither industry nor the institute will be held
responsible.

 

 Signature of Parent/Guardian :

 Name :  _______________________ 

 Address :_______________________ 

 Phone Number:_______________________ 

Date : _______________________ 

MSBTE Approval Dt. 01/10/2024
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Semester - 2, K Scheme

Name and Signature of the student:

Phone Number of students:

 

MSBTE Approval Dt. 01/10/2024



14/05/2025, 10:57 312021-EXIT INDUSTRIAL TRAINING ( Full Time )

https://services.msbte.edu.in/scheme_digi/pdfdownload/download/ 7/8

EXIT INDUSTRIAL TRAINING ( Full Time ) Course Code : 312021
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Format-2

Undertaking by the students

TO

The Principal

----------

Subject: Undertaking regarding Placement for Industrial training of 12/16/18  weeks duration

     I _______________ Enrollment  No ________________ S/o/D/o. ____________ studying in ____________
at _____________ Institute  at ______________ fully aware of the Industrial Training requirement and related
responsibilities and    participation in the ______________ Industrial training  From: ______________
 To______________

I assure you that I will be of good behavior and be obedient to the staff and mentor during the ______________
/Industrial training. I will also abide and will not participate in all activity. I will also discipline myself within the
rules and regulations of the Institution. I am also aware that I am participating in the ______________  at my own
risk and I will not hold the ______________ Institute responsible in any way in any eventuality namely Accident
/Injury/death or whatever mishap and I myself will be solely responsible for my safety.

Place :                                                                                                 Signature of the student

Date :                                                                                                 

 

MSBTE Approval Dt. 01/10/2024
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Format-3

Internships Daily Diary

Name of the Student: ___________________  Name of the mentor (Faculty) : ________________

Enrollment Number: ________________ Semester: ____________  Academic Year _______________

Week Day & Date Discussion
Topics/Activity

Details of Work Allotted Till Next
Session /Corrections
Suggested/Faculty Remarks

Signature of Industry
Mentor

Week 01

Mon, Date    

 

Tue, Date    
Wed, Date    
Thu, Date    
Fri, Date    
Sat, Date    

.

.

.

.

Mon, Date    

 

Tue, Date    
Wed, Date    
Thu, Date    
Fri, Date    
Sat, Date    

Week n

Mon, Date    

 

Tue, Date    
Wed, Date    
Thu, Date    
Fri, Date    
Sat, Date    
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Programme Name/s

: Architecture Assistantship/ Automobile Engineering./ Artificial Intelligence/
Agricultural Engineering/
Artificial Intelligence and Machine Learning/ Automation and Robotics/ Architecture/
Cloud Computing and Big Data/
Civil Engineering/ Chemical Engineering/ Computer Technology/ Computer
Engineering/
Civil & Rural Engineering/ Construction Technology/ Computer Science & Engineering/
Fashion & Clothing Technology/
Dress Designing & Garment Manufacturing/ Digital Electronics/ Data Sciences/
Electrical Engineering/
Electronics & Tele-communication Engg./ Electrical and Electronics Engineering/
Electrical Power System/ Electronics & Communication Engg./
Electronics Engineering/ Food Technology/ Computer Hardware & Maintenance/ Hotel
Management & Catering Technology/
Instrumentation & Control/ Industrial Electronics/ Information Technology/ Computer
Science & Information Technology/
Instrumentation/ Interior Design & Decoration/ Interior Design/ Civil & Environmental
Engineering/
Mechanical Engineering/ Mechatronics/ Medical Laboratory Technology/ Mining &
Mine Surveying/
Medical Electronics/ Mining Engineering/ Production Engineering/ Printing Technology/
Polymer Technology/ Surface Coating Technology/ Computer Science/ Textile
Technology/
Electronics & Computer Engg./ Travel and Tourism/ Textile Manufactures

Programme Code
: AA/ AE/ AI/ AL/ AN/ AO/ AT/ BD/ CE/ CH/ CM/ CO/ CR/ CS/ CW/ DC/ DD/ DE/
DS/ EE/ EJ/ EK/ EP/ ET/ EX/ FC/ HA/ HM/ IC/ IE/ IF/ IH/ IS/ IX/ IZ/ LE/
ME/ MK/ ML/ MS/ MU/ MZ/ PG/ PN/ PO/ SC/ SE/ TC/ TE/ TR/ TX

Semester : Second
Course Title : SECOND YEAR EXIT COURSE ( Online )
Course Code : 312022

I. RATIONALE
The National Education Policy 2020 necessitates “Academic Flexibility” , means the provision for innovative and
interchangeable curricular structures to enable creative combinations of Courses or Programmes in Disciplines of
study leading to Degree or Diploma or Post Graduate Diploma or Certificate of Study offering multiple entry and
multiple exit facilities, while removing rigid curricular boundaries and creating new possibilities of life-long learning;

To ensure that the exiting student:exits with market relevant competency ,offering the on-line skill based course in the
absence of internships opportunity is the best option .

III. COURSE LEVEL LEARNING OUTCOMES (COS)
Students will be able to achieve & demonstrate the following COs on completion of course based learning

CO1 - Demonstrate required skills and readiness relevant to their discipline (e.g., mechanical, civil, electrical,
software engineering, hotel management textiles etc.) to join the workforce.
CO2 - Practice the skills of using industry specific software, tools, machines, methodologies etc. required at the
work place of an employer and earn livelihood.
CO3 - Work collaboratively as professional in group as member and leader to complete the tasks of employers.

IV. TEACHING-LEARNING & ASSESSMENT SCHEME
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Course
Code Course Title Abbr Course

Category/s

Learning Scheme

Credits

Assessment Scheme
Actual

Contact
Hrs./Week

SLH NLH Paper
Duration

Theory
Based on LL &

TL Based on
SL

Total
Marks

CL TL LL

Practical
FA-
TH

SA-
TH Total FA-PR SA-PR SLA

Max Max Max Min Max Min Max Min Max Min

312022
SECOND YEAR
EXIT COURSE (
Online )

SYEC SEC - - - - 0 4 - - - - - - - 50@ 20 - - 50

V. Guidelines –

A) General Guidelines

1. This exit Course should be offered only in absence of opportunities for Exit Internships .
2. An exit course should focus on

equipping students with skills that are directly applicable to the job market trends for the level of exit from the
field of study of diploma programme.
The course must have the scope of practical skills and knowledge may be multidisciplinary that are in high
demand at job market.

Upon completion of this course, students can earn a certificate that demonstrates their readiness to enter the
workforce .

3. There are several govt./semi govt. recognized agencies and organizations which offers online courses of 90 to 120
hrs of study engagement to enhance their skills and employability of potential learners. Depending on the student's
field of study and career goals, they can choose from various platforms to enhance their employability and skill set
before entering the workforce.

4. Online/ platforms of AICTE, NSDC, Coursera, edX, Udacity, Skillshare, Infosys springboard, SWAYAM etc. or
other relevant platform may be referred for online course as exit course. These platforms often partner with
universities, industry leaders, or educational institutions to provide high-quality, industry-relevant content.

5. Multiple courses can be offered .The offered course/s must encompass  80 to 120 hrs. of study engagement.
Multiple short duration courses leading to the desired minimum duration form 80 to 120 can also be offered.

6. Study engagement hours shall be taken into account. For example if the online ‘X’ course is of 4 hours, the students
may require 10 hrs. to undertake the course  and in such cases the student may undertake multiple courses oriented
towards developing appropriate aligned skills. Faculty decides the course engagement duration based on the
complexity of the course and accordingly assigns course/es to the exiting student.

Ex :- If an ‘Y’ course on Infosys springboard is 3.5 hrs, the students may require 8 hrs of study engagements to
complete the lecture due to recap, assignments, tests etc. and accordingly other courses maybe selected such that
the study engagements of 90-120 hrs. is undertaken.

7. Course/es should not incur financial overheads on students.
8. Certificate of completion of Exit Industrial Training shall be provided by the institute based on the evaluation

through orals.
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B) Suggested RUBRIC for SA

Title : Second Year Exiting Students

Enrollment
Number

Courses
Undertaken No.Of Hrs.

Overall
Understanding

(20 Mks.)

Knowledge/Skill
Acquired
(20 Mks.)

Certification
(10 Mks.)

Total
(50 Mks.)

1          
2          
3          

C) Suggestive Courses

Title/Modules/Area for Programme-wise possible exit  courses are suggested below and students may explore more
under guidance of programme head/teachers of the relevant  discipline/branch.

NOTE : Below are just the groupwise list of suggestive courses . Multiple or single course depending on the number
of student engagement hours can be selected from them. Respective programme head/faculty are free to decide
appropriate skill based course / es as per guidelines given above.

Programme Group – CO Group
Sr.
No.

Title of Skill Oriented Second
Year Exit Course Source Organization Reference Link Duration Brief Description

1 Explore Machine Learning
Using Python Infosys Springboard

TOC - Explore Machine
Learning using Python |
Infosys Springboard

17Hr 7
min

This course introduces
concepts of machine
learning like
supervised and
unsupervised learning
techniques and
demonstrates their
application on various
data sets. It also gives
an overview of
artificial neural
networks.

2 Unity Game - Role Playing
Game(RPG) Infosys Springboard

TOC - Unity Game -
Role Playing
Game(RPG) | Infosys
Springboard

10Hr 28
min

Unity is well known
as a massive game
developing
middleware system
with a user friendly
editor and power
house features. As 3D
games has always
been leading the
gaming

https://infyspringboard.onwingspan.com/web/en/app/toc/lex_auth_012600400790749184237_shared/overview
https://infyspringboard.onwingspan.com/web/en/app/toc/lex_auth_01384302892444876829048_shared/overview
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3 Unreal Engine Game - Pinball
Game Infosys Springboard

TOC - Unreal Engine
Game - Pinball Game |
Infosys Springboard

15 Hr 8
Min

Unreal Engine 4 is a
suite of integrated
tools for game
developers to design
and build games,
simulations, and
visualizations.
Through this training
we shall introduce you
to the exciting gaming
world and introducing
you this powerful
game engine Unreal.
There are lots of code
samples available but
offer little or no
explanation on how
they should be used.
This training aims to
provide the necessary
training to teach you
how to create those
awesome games.
Through this tutorial
we are going to create
a live game the
Pinball game using
Unreal engine

https://infyspringboard.onwingspan.com/web/en/login?ref=%2Fapp%2Ftoc%2Flex_auth_01384302005405286428905_shared%2Foverview


14/05/2025, 10:57 312022-SECOND YEAR EXIT COURSE ( Online )

https://services.msbte.edu.in/scheme_digi/pdfdownload/download/ 5/59

SECOND YEAR EXIT COURSE ( Online ) Course Code : 312022

4 Python Machine Learning
Solutions Infosys Springboard

TOC - Python Machine
Learning Solutions |
Infosys Springboard

5 Hr
32min

Machine learning is
increasingly pervasive
in the modern data-
driven world. It is
used extensively
across many fields
such as search
engines, robotics, self-
driving cars, and
more. With this
course, you will learn
how to perform
various machine
learning tasks in
different
environments.
Throughout the
course, you'll use a
wide variety of
machine learning
algorithms to solve
real-world problems
and use Python to
implement these
algorithms. You'll
discover how to deal
with various types of
data and explore the
differences between
machine learning
paradigms such as
supervised and
unsupervised learning.
We also cover a range
of regression
techniques,
classification
algorithms, predictive
modelling, data
visualization
techniques,
recommendation
engines, and more
with the help of real-
world examples

https://infyspringboard.onwingspan.com/web/en/login?ref=%2Fapp%2Ftoc%2Flex_auth_0130944421897093122598_shared%2Foverview
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5 Unity Game - Gem Collector
Game Infosys Springboard

TOC - Unity Game -
Gem Collector Game |
Infosys Springboard

3 Hr 4
min

Developing your
script, designing the
look and doing the
coding is all a part of
a game development.
So, we brought you
this course Create
Gem Collector game
using Unity training,
to help you master the
advanced tricks and
techniques that
usually go with the
gaming industry
workflow.

https://infyspringboard.onwingspan.com/web/en/login?ref=%2Fapp%2Ftoc%2Flex_auth_01384216497893376014025_shared%2Foverview
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6 Hands-on Scikit-learn for
Machine Learning Infosys Springboard

TOC - Hands-on Scikit-
learn for Machine
Learning | Infosys
Springboard

10Hr 2
min

Scikit-learn is
arguably the most
popular Python library
for Machine Learning
today. Thousands of
Data Scientists and
Machine Learning
practitioners use it for
day to day tasks
throughout a Machine
Learning project's life
cycle. Due to its
popularity and
coverage of a wide
variety of ML models
and built-in utilities,
jobs for Scikit-learn
are in high demand,
both in industry and
academia. If you're an
aspiring machine
learning engineer
ready to take real-
world projects head-
on, Hands-on Scikit-
Learn for Machine
Learning will walk
you through the most
commonly used
models, libraries, and
utilities offered by
Scikit-learn. By the
end of the course, you
will have a set of ML
problem-solving tools
in the form of code
modules and utility
functions based on
Scikit-learn in one
place, instead of
spread over several
books and courses,
which you can easily
use on real-world
projects and data sets.

https://infyspringboard.onwingspan.com/web/en/login?ref=%2Fapp%2Ftoc%2Flex_auth_0130944221044572162065_shared%2Foverview
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7 UX Design for Web
Developers Infosys Springboard

. TOC - UX Design for
Web Developers |
Infosys Springboard

4 Hr 44
min

UX Design for Web
Developers is a
comprehensive course
that teaches web
developers the
principles and
techniques of user
experience (UX)
design. It covers
topics such as
empathetic design,
information
architecture,
wireframing,
responsive design,
usability testing, and
prototyping.
Participants will learn
how to create user-
centered and visually
appealing websites by
understanding user
needs, organizing
content effectively,
and designing
intuitive interactions.
The course also
explores best practices
for mobile and
desktop design,
ensuring a seamless
user experience across
different devices

Programme Group - AA

1 Architectural Graphics

IS 962:1989 - Code of
Practice for
Architectural and
Building Drawings.

  8 weeks

IS 962:1989 - Code of
Practice for
Architectural and
Building Drawings.

2 Computer Aided Drawing

IS 16601:2016 -
Guidelines for Digital
Representation of
Engineering Drawings.

  8 weeks

IS 16601:2016 -
Guidelines for Digital
Representation of
Engineering
Drawings.

3 Architectural Drawing

IS 962:1989 - Code of
Practice for
Architectural and
Building Drawings.

  8 weeks

IS 962:1989 - Code of
Practice for
Architectural and
Building Drawings.

4 Python Learning

ISO/IEC 25010 -
System and Software
Quality Requirements
and Evaluation
(SQuaRE).

  8 weeks

ISO/IEC 25010 -
System and Software
Quality Requirements
and Evaluation
(SQuaRE).

https://infyspringboard.onwingspan.com/web/en/login?ref=%2Fapp%2Ftoc%2Flex_auth_0130944446779965442779_shared%2Foverview
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5 Information Security

IS/ISO/IEC
27001:2013 -
Information Security
Management.

  8 weeks

IS/ISO/IEC
27001:2013 -
Information Security
Management.

6 History of Ancient
Architecture Swayam

https://onlinecourses.sw
ayam2.ac.in/ini25_ar01/
preview

8 weeks

IS 2645:2003 -
Architectural
Preservation and
Conservation
Standards.
Guidelines from the
ASI (Archaeological
Survey of India).

7 Bioclimatic Architecture Swayam
https://onlinecourses.npt
el.ac.in/noc25_ar06/prev
iew

8 weeks

IS 3362:1977 -
Thermal Insulation of
Buildings.
IS 875 (Part 2):1987
- Environmental
Considerations in
Building Design.
IS 3792:2022 -
Energy-Efficient and
Sustainable Buildings.

8 Acoustic materials and meta
materials Swayam

https://onlinecourses.npt
el.ac.in/noc25_me01/pre
view

8 weeks

IS 2526:1963 -
Specification for
Acoustic Material
Properties.
IS 4954:1968 - Sound
Insulation Materials
and Applications.
IS 13356:2000 -
Standards for Noise
Control in Buildings.

9 Interior Design Swayam
https://onlinecourses.npt
el.ac.in/noc25_de11/pre
view

4 to 6
weeks

IS 3312:1974 -
Guidelines for Interior
Finishes and
Materials.
IS 6343:1982 - Code
of Practice for Interior
Lighting.
IS 1643:1977 -
Guidelines for
Furniture Dimensions
in Interior Spaces.

10 E Course on Griha version
2019 Griha https://www.grihaindia.o

rg/    

Program Group : Civil Engineering

1 Civil 3D Infosys Springboard

https://infyspringboard.o
nwingspan.com/web/en/
app/toc/lex_auth_01329
18493657251845528_sh
ared/overview

3 hrs
An Introduction to
Civil 3D and Its
Interface

https://onlinecourses.swayam2.ac.in/ini25_ar01/preview
https://onlinecourses.nptel.ac.in/noc25_ar06/preview
https://onlinecourses.nptel.ac.in/noc25_me01/preview
https://onlinecourses.nptel.ac.in/noc25_de11/preview
https://www.grihaindia.org/
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2 The Civil 3D Workspace Infosys Springboard
TOC - The Civil 3D
Workspace | Infosys
Springboard

3 hrs

This course starts off
with an overview of
the interface of Civil
3D, showing you how
Civil 3D applies
settings and styles to
automate object
placement. Building
on this knowledge,
you will learn to
create and edit
surfaces, alignments,
and profiles.

3 GPS Surveying NPTEL -SWAYAM
https://onlinecourses.npt
el.ac.in/noc25_ce31/pre
view

4
WEEKS

The objective of the
course is to provide
optimal insights into
land surveying using
GPS (Global
Positioning System).
The course starts with
an introduction to land
surveying leading to
GPS as the state-of-art
for surveying of land.

4 Advanced Topics in Science
and Technology of Concrete NPTEL -SWAYAM

https://onlinecourses.npt
el.ac.in/noc25_ce64/pre
view

4
WEEKS

This edition of the
Advanced Topics
course focuses on the
use of recycled
concrete as aggregate
in new concrete
construction.

5 Design of Connections in Steel
Structures NPTEL -SWAYAM

https://onlinecourses.npt
el.ac.in/noc25_ce65/pre
view

4
WEEKS

The course “Design of
Connections in Steel
Structures” helps
students understand
the fundamental
mechanism of how
different types of
connections behave
and how the analysis
and design process
accounts for the same.
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6 Land Building And Civil
Works Infosys Springboard

https://infyspringboard.o
nwingspan.com/web/en/
app/toc/lex_auth_01384
272204612403222498_s
hared/overview

8 min

Project Finance
modeling using
Microsoft Excel offers
a comprehensive
introduction to project
finance modeling,
focusing on
infrastructure projects.
Participants will learn
to create financial
models for the EBC
Underground Parking
Project, gaining skills
in forecasting income
statements, balance
sheets, and cash
flows. Through hands-
on Excel-based
exercises, they will
explore feasibility
analysis, debt
modeling, and
scenario analysis

7 SketchUp - Beginners Infosys Springboard

https://infyspringboard.o
nwingspan.com/web/en/
app/toc/lex_auth_01384
208087630643211723_s
hared/overview

3 hrs
10min

The SketchUp
Beginners course
offers a
comprehensive
introduction to 3D
modeling using
SketchUp, a powerful
and intuitive software
widely used by
professionals in
different fields.
Starting with the
basics, you'll learn
about the software's
tools and user-friendly
interface. The course
covers downloading
and installing
SketchUp and then
progresses into
exploring toolbars,
tabs, and practical
application through
hands-on exercises,
enabling you to create
accurate and visually
appealing 3D models.
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8 Project on Google SketchUp Infosys Springboard
TOC - Project on
Google SketchUp |
Infosys Springboard

1 hr 29
min

The Project on Google
SketchUp offers an
immersive and
transformative
learning experience,
guiding participants
through the process of
3D modeling and
visualization using
Google SketchUp.
The course begins
with an introduction
to the software's
interface and basic
tools.The Project on
Google SketchUp
offers an immersive
and transformative
learning experience,
guiding participants
through the process of
3D modeling and
visualization using
Google SketchUp.
The course begins
with an introduction
to the software's
interface and basic
tools

9 SketchUp Case Study - 3D
Landscape Garden Infosys Springboard

https://infyspringboard.o
nwingspan.com/web/en/
app/toc/lex_auth_01384
208345624576011846_s
hared/overview

3 hrs 15
min

The Landscape
Garden Design and
Visualization course is
ideal for individuals
interested in landscape
architecture and
garden design.
Participants will learn
essential design
principles, spatial
arrangement, plant
selection, and focal
point creation. They
will gain hands-on
experience using V-
ray tools for realistic
visualization and
rendering, enabling
them to create
stunning presentations
of their landscape
garden designs.
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10
SketchUp Case Study - Create
a 3D AutoCAD Plan from 2D
House

Infosys Springboard

TOC - SketchUp Case
Study - Create a 3D
AutoCAD Plan from 2D
House | Infosys
Springboard

2 hrs 4
min

This is a Case Study
on SketchUp - Create
a 3D AutoCAD Plan
from 2D House

Programme Code : Chemical Engineering

1 Effective Time Management Infosis Springboard
https://infyspringboard.o
nwingspan.com/web/en/
page/home

3 Hr  46 
min Certificate Course

2 Stress Management at
Workplace Infosis Springboard

https://infyspringboard.o
nwingspan.com/web/en/
page/home

2 Hr  53 
min Certificate Course

3 Senior Professional in Human
Resourcess : Safety and Health Infosis Springboard

https://infyspringboard.o
nwingspan.com/web/en/
page/home

1 Hr 8
min Certificate Course

4 Indian oil & Gas Sector Infosis Springboard
https://infyspringboard.o
nwingspan.com/web/en/
page/home

1  Hr 
38  min Certificate Course

5 Fundamental of Information
Security Infosis Springboard

https://infyspringboard.o
nwingspan.com/web/en/
page/home

 3 Hr 24
min Certificate Course

6 Design  Thinking Infosis Springboard
https://infyspringboard.o
nwingspan.com/web/en/
page/home

 3 Hr 31 
min Certificate Course

7 Security Standards &
Regulations Infosis Springboard

https://infyspringboard.o
nwingspan.com/web/en/
page/home

  4 Hr 08
min Certificate Course

8 Management & Leadership Infosis Springboard
https://infyspringboard.o
nwingspan.com/web/en/
page/home

   1  Hr 
45  min Certificate Course

9 Material Management Infosis Springboard
https://infyspringboard.o
nwingspan.com/web/en/
page/home

3  Hr 21 
min Certificate Course

10 Risk Management
Investement  Management Infosis Springboard

https://infyspringboard.o
nwingspan.com/web/en/
page/home

  5 Hr 44
min Certificate Course

11 Financial Management Infosis Springboard
https://infyspringboard.o
nwingspan.com/web/en/
page/home

  2 Hr
41  Min Certificate Course

12 Quality  Management Infosis Springboard
https://infyspringboard.o
nwingspan.com/web/en/
page/home

  3Hr 51 
Min Certificate Course

13 Fundamental of Risk
Management Infosis Springboard

https://infyspringboard.o
nwingspan.com/web/en/
page/home

 4  Hr
21  Min Certificate Course

14 Theories of Stratregic
Management Infosis Springboard

https://infyspringboard.o
nwingspan.com/web/en/
page/home

 7  Hr 
18   Min Certificate Course

15 Customer Relationship
Management Infosis Springboard

https://infyspringboard.o
nwingspan.com/web/en/
page/home

 5  Hr
18  Min Certificate Course

Programme Code : Electrical Engineering
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1
Internet of Things 101

 
Infosys Springboard

https://infyspringboard.o
nwingspan.com/web/en/
app/toc/lex_2155362288
2521997000_shared/ove
rview

8 hours
23
minutes

This course
introduces you to the
fundamental
concepts of building
an IoT Ecosystem,
implementation of
IoT use cases using
DIY boards,
application of
various IoT
elements, provides
details on different
IoT industry sectors,
and insights on IoT
implementation
challenges. IoT is
poised to be the
World's most
massive device
market. The
adoption of the same
in the industry will
save companies
billions of dollars. It
is a must for us to
embrace IoT now! 
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2

AutoCAD Case Study -
Electrical Power Demand
Calculation

 

Infosys Springboard

https://infyspringboard.o
nwingspan.com/web/en/
app/toc/lex_auth_01384
338332015001637149_s
hared/overview

2 hours
3
minutes

In this course "Project
on AutoCAD -
Electrical Power
Demand Calculation"
learners will look into
the realm of electrical
engineering through
AutoCAD. By
focusing on a practical
project, learners will
gain hands-on
experience in
calculating power
demands for electrical
systems. Through
step-by-step guidance,
learners will utilize
AutoCAD to create
accurate and detailed
electrical schematics,
incorporate load
calculations, and
ensure compliance
with industry
standards. This course
empowers learners to
understand the
nuances of power
distribution and
demand estimation,
honing their skills in a
real-world context.
Whether an aspiring
electrical engineer or
a professional looking
to refine expertise,
this course equips
learner with the
knowledge to
proficiently perform
power demand
calculations using
AutoCAD
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3

AutoCAD Case Study -
Power Distribution Layout
for Commercial Kitchen

 

Infosys Springboard

https://infyspringboard.o
nwingspan.com/web/en/
app/toc/lex_auth_01384
338739362201637145_s
hared/overview

2 hours
8
minutes

AutoCAD Case
Study - Power
Distribution Layout
for Commercial
Kitchen offers an
immersive and
transformative
learning experience,
guiding participants
through the process
of designing power
distribution layouts
for commercial
kitchens using
AutoCAD. The
course commences
with an introduction
to electrical load
analysis and an
overview of essential
AutoCAD tools and
features for electrical
design.Participants
will delve into
equipment
placement
techniques, learning
how to strategically
position electrical
devices and
appliances for
efficient power
distribution.The
course covers
electrical circuit
design, enabling
participants to create
organized and well-
structured circuits to
handle the power
loads of commercial
kitchen equipmen
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4
Electronics Course

 
Infosys Springboard

https://infyspringboard.o
nwingspan.com/web/en/
app/toc/lex_auth_01373
779399397376019/over
view

1 hour
26
minutes

Today, children
around the world
have access to
laptops, desktops,
and smartphones.
Knowing that the
future is becoming
synonymous with
technology, it has
become more
important that our
young minds become
active consumers,
and contribute to
technology in the
right manner,
instead of staying
mere passive users.
In this course, we'll
learn the most
important electrical
engineering concepts
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5 Assembling and Cabling

Devices

 

Infosys Springboard https://infyspringboard.o
nwingspan.com/web/en/
app/toc/lex_auth_01384
786255477964855134_s
hared/overview

2 hours The one and only
energy source for our
advanced civilization
is electricity which is
carried to every point
of requirement via the
cables. With the
increase of electrical
appliances in the
domestic and
commercial world, the
volume of cables has
increased manifold. It
has become really
necessary to
understand and
manage the volume
properly to avoid
accidents and
assembling crisis at
the time of
emergency. Moreover,
the type of cables
varies as per the
source of power and
device which they are
connected to.
The cables are used in
all types of electrical
devices for proper
power distribution and
also for
communication
purpose. In fact in the
case of the electronic
devices like
computers the cables
are aptly designed as
per the requirement of
the parts they are
connected with. The
insulation and
jacketing, as well as
the material used for
conduction, are
chosen with great care
to serve the purpose.
Other than the
material, the ports
which connect with
the hardware should
be recognized as they
vary in connecting
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points and degree of
power delivery.

6
AutoCAD Case Study - Solar
Electric Panel Design

 
Infosys Springboard

https://infyspringboard.o
nwingspan.com/web/en/
app/toc/lex_auth_01384
206370179481611614_s
hared/overview

1 hour
35
minutes

The project "Solar
Electric Power
System Design"
provides an
introduction to
designing a solar
electric power
system. It covers the
design of solar
electric panels using
AutoCAD, including
the layout and
positioning of panels
for optimal energy
generation. The
project also focuses
on designing the
power generation
cable system to
efficiently transmit
the generated
electricity.
Additionally,
learners will learn
how to calculate the
battery capacity
needed to store the
solar-generated
power effectively..

 

7
ELECTRICITY

   

https://infyspringboard.o
nwingspan.com/web/en/
app/toc/lex_auth_01362
12072611512328893/ov
erview

 

 

 

 

 

 

1 hour
58
minutes
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8

AutoCAD Case Study - Fire
Alarm System Layout

 
 

https://infyspringboard.o
nwingspan.com/web/en/
app/toc/lex_auth_01384
339122647859238065_s
hared/overview

3 hour 8
minutes

"AutoCAD Project -
Fire Alarm System
Layout" is a practical
course that immerses
learners in designing
fire alarm system
layouts using
AutoCAD, a powerful
computer-aided
design software. This
course likely covers
aspects such as
understanding fire
safety regulations,
creating accurate floor
plans, placing fire
alarm devices, and
integrating symbols
and annotations.
Participants will learn
how to translate fire
safety requirements
into detailed and
precise AutoCAD
drawings. Through
hands-on exercises
and real-world
scenarios, this course
empowers learners to
master the art of
designing effective
fire alarm system
layouts, making it a
valuable resource for
architects, engineers,
and professionals in
the field of building
safety and design

Program Group: Electronics

1
ESim - EDA tool for circuit
design, simulation, analysis
and PCB design

SWAYAM
,                                
AICTE sponsored

https://onlinecourses.sw
ayam2.ac.in/aic20_sp59/
preview

4 week

self-learn eSim - EDA
tool is used  for circuit
design, simulation,
analysis and PCB
design

2  Python for Data Science-
SWAYAM
,                                
AICTE sponsored

https://onlinecourses.npt
el.ac.in/noc25_cs60/prev
iew

4 weeks
python programming
for solving data
science problems.
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3
Electronic & Electrical
Devices
Maintenance&Troubleshooting

Udemy Online courses

https://www.udemy.com
/course/electronic-
electronics-
maintenance-electronic-
devices-maintenance/?
srsltid=AfmBOop0wgN
f9R5kWcZUA7pf5Vb7
TPYx9xjSL-
LR1zqc9pMsX981xn7A
&couponCode=ACCAG
E0923

4 weeks

Understand the  basic
concepts of voltage,
resistance and current,
use of DMM and
tools,  Practical
Troubleshooting and
Maintenance of
Electronic Devices

4 Python Programming -
Comprehensive Training

Infosys Springboard

https://infyspringboard.o
nwingspan.com/web/en/
app/toc/lex_auth_01384
17419204935682483_sh
ared/overview

4 weeks

It covers essential
concepts such as
syntax, list, string,
loops, files, GUI.
Students will be able 
to build their own
System programs, and
basic malware testing
programs.

5 Internet of Things 201 Infosys Springboard

https://infyspringboard.o
nwingspan.com/web/en/
app/toc/lex_auth_01295
63012988354561318_sh
ared/overview

4 weeks

This course provides
practical insights
about Raspberry Pi
DIY Boards to create
IoT usecases and IoT
PoCs.

6 Arduino Robotics Part-I https://easyshiksha.com/
online_courses

https://easyshiksha.com/
online_courses/arduino-
robotics-part-i

4 weeks

introduction to the
exciting field of
robotics and to gain
practical experience in
building and
programming robots.

7
Microcontroller Embedded C
Programming: Absolute
Beginners

https://easyshiksha.com/
online_courses/

https://easyshiksha.com/
online_courses/microco
ntroller-embedded-c-
programming-absolute-
Beginners

4 weeks

This  course  provides
a ‘hardware-free’
introduction to
embedded software
for students who:

? Already know how
to write software for
‘desktop’ computer
systems.

? Are familiar with a
C-based language
(Java, C++ or C).

? Want to learn how C
is used in practical
embedded systems.



14/05/2025, 10:57 312022-SECOND YEAR EXIT COURSE ( Online )

https://services.msbte.edu.in/scheme_digi/pdfdownload/download/ 22/59

SECOND YEAR EXIT COURSE ( Online ) Course Code : 312022

8 Certificate Course in Internet
of Things (IoT)

National Institute of
Electronics &
Information
Technology,Kohima,

https://nielit.gov.in/kohi
ma/content/short-term-
courses-22

4 weeks

Introduction to IOT &
embedded system,
Projects using
Arduino Uno and
ESP-32:

Programme Group-Mechanical Engineering

1 Robot Design and
Developemnet AICTE

https://neat.aicte-
india.org/course-
details/NEAT20221206_
PROD_1

5 Hr

This course will help
student to equip swith
the fundamental skills
and practical
knowledge required
to  control robots and
its part  for real-world
applications.

2 GD & T AICTE

https://neat.aicte-
india.org/course-
details/NEAT2020616_P
ROD_3

5 Hr

This course will
provide students with
the knowledge and
skills to interpret,
apply, and analyze
Geometric
Dimensioning and
Tolerancing (GD&T)
standards used in
engineering design
and manufacturing.

3 CAD using Autodesk Inventor AICTE

https://neat.aicte-
india.org/course-
details/NEAT2020621_P
ROD_1

5 Hr

This course will
enable students to
create, modify,
analyze, and optimize
engineering designs
using industry-
standard CAD
software, preparing
them for roles in
design and
manufacturing.

4
Fundamentals of Fixture
Designing Concepts for CNC
Machining Application

AICTE

https://neat.aicte-
india.org/b2b-course-
details/NEAT2020616_P
ROD_9

5 Hr

Fixture design is a
vital part of New
Product development
cycle. To design and
manufacturing the
fixture need a lot of
skillset and in-depth
understanding of CNC
machining process
and Locating /
Clamping Principles.
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5 Electrical Vehicle engineering AICTE

https://neat.aicte-
india.org/course-
details/NEAT2020627_P
ROD_1

5 Hr

The electrical vehicle
certification course is
a Workshop Integrated
Learning Program
designed for students
or professionals aspire
to work or working in
automotive, auto-
component, design
and manufacturing
sector and aim to
develop the required
skills to build and
sustain future
automobiles. The
program has a special
emphasis on concepts
such as Vehicle
dynamics, 

Programme - Diploma in Hotel Management and Catering Technology

 

1
Food & Beverage
Management

 
Università Bocconi

https://www.coursera.or
g/learn/food-beverage-
management

 

13 hours

The objective of this
course is twofold:
first, it will focus on
contemporary
challenges that
managers and
entrepreneurs in food
and beverage
businesses should be
able to face; and
second,   will provide
models and tools to
design and implement
appropriate courses of
action to satisfy
customers and build
an advantage over the
competition. This
course is made up of
four modules and an
introduction, each
exploring one
dilemma that food and
beverage companies
face.

https://www.coursera.org/partners/bocconi
https://www.coursera.org/learn/food-beverage-management
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2
Bar and Beverage Service

Paid 1499

G O BPO Services
Private Limited

 

https://www.skillindiadi
gital.gov.in/courses/detai
l/aa9e320a-729b-44a7-
9899-af61d8b75cbb

 

 

27
Hours

This course provides
essential training in
bar and beverage
service. It includes bar
opening procedures,
equipment cleaning,
and setting up the bar.
Students will learn to
prepare and serve
juices, shakes, and
alcoholic beverages,
including handling
wine and beer service.
The course also
covers managing
intoxicated guests and
maintaining a
professional bar
environment.

3 Digital Marketing Strategy Institution:EdinburghX

https://www.edx.org/lear
n/digital-marketing/the-
university-of-edinburgh-
digital-marketing-
strategy

08
Weeks

Digital marketing is a
major component of
marketing today. This
course will equip you
with practical digital
marketing skills to
help you build your
business.

 

You will learn about
the digital marketing
landscape and how
digital technologies
can be used to help
businesses identify
opportunities and
minimize risk. Case
studies will be used to
demonstrate how
digital supports
business objectives,
and how it can set
enterprise apart.
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4
Counter Sales Executive -
Tourism & Hospitality

 

Tourism & Hospitality
Skill Council

https://www.skillindiadi
gital.gov.in/courses/detai
l/91f96304-4601-4568-
84ec-4a994d2eb6f5

07 Hrs.

The individual at
work receives guests,
answers their queries,
takes down their
orders, handle online
food and beverage
orders, transfers
orders to the kitchen,
instructs the kitchen
staff, serves guests,
ensures timely
delivery of the order
to the customer and
maintains the QSR as
per organizational
policy.
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5 Front Desk and Telephone
Operations (Paid 1499/-)

G O BPO Services
Private Limited

https://www.skillindiadi
gital.gov.in/courses/detai
l/1c311296-a77f-4c7c-
8360-9a0bfd25958c

20 Hrs.

Training in reception
and front office
executive. Under
Reception Duties we
would cover areas like
Pre-shift briefings.
Efficiently handle
reservations, check-
ins, room changes,
and guest records.
Manage room
extensions, group
check-ins, and VIP
services etc. Under
Front Desk
Operations: Learn
room discount
policies, VIP
management, and
reception
responsibilities.
Perform credit
adjustments, manage
special requests, cash
handling, and impress
money. Prepare guest
folios, process late
departures, and handle
various charges.
Ensure accurate
settlement by card or
cash and prepare shift-
end balances. Include
meal plan
management in duties.
Etc. Other
Administrative Tasks
include: Requisition
and store office
supplies. Guest check-
ins and departures,
Front office cashier
responsibilities, night
shift procedures, and
handle incidents. We
also cover Telephone
Management,
Developing effective
telephone manners,
managing external and
internal calls, manage
wake-up call requests,
including for groups
etc.
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6 Certificate Course in Customer
Service Excellence (Tourism)

Reliance Foundation
Skilling Academy

https://www.skillindiadi
gital.gov.in/courses/detai
l/68b52c77-2153-4fe0-
845b-3d76037cd675

3 Hrs.

This Certificate
Course in Customer
Service Excellence
(Tourism) delves into
the world of tourism,
exploring its
economic impact and
identifying key tourist
segments. Besides
effective
communication skills,
participants will gain
a strong foundation in
customer service
principles across
different touchpoints
in the travel journey.
Furthermore, the
course explores
technology tools like
social media, mobile
apps, and data
analysis to personalize
the customer
experience and drive
continuous
improvement.
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7

 

Hotel Front Office Operations Dubai College of
Tourism

https://www.coursera.or
g/learn/hotel-front-
office-
operations#modules

02 Hrs.

Designed for aspiring
and entry-level
hospitality
professionals, this
comprehensive course
provides a thorough
understanding of the
hotel front office.
You'll gain the
knowledge and
practical skills needed
to excel in roles such
as a Front Desk
Agent, Receptionist,
and Guest Services
Representative.
Explore the key
functions, master
guest interactions,
manage operations
efficiently, and learn
strategies to maximize
revenue. This course
equips you with the
confidence and skills
to launch a successful
career in the world of
hotel front office
operations.

8

 
Fundamentals of Hotel and
Catering Industry TimesPro

https://www.skillindiadi
gital.gov.in/courses/detai
l/561f10e1-337b-40f3-
871f-165ba67c2922

02 Hrs.

This course provides a
comprehensive
overview of the
hospitality industry,
focusing on hotel
classification systems
and their significance.
Students will explore
the various
components of the
hotel and hospitality
industry, gaining
insight into the
operational areas
crucial to hotel
management. By
examining the
different sectors
within a hotel,
participants will
understand how each
contributes to the
overall guest
experience.
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9
Food Safety and Hygiene in
the Catering Industry

 
Alison

https://alison.com/cour
se/food-safety-and-
hygiene-in-the-
catering-industry

 

 

3HRS

This free online Food
Safety and Hygiene
course will teach
standard food safety
guidelines for the
catering industry.
Soiled and
contaminated foods
are not just unpleasant
to eat, but can cause
serious injury and
illness. Having a good
command of food
safety and hygiene
techniques is essential
for any food industry
professional. This
course will teach you
how to prevent
spoilage and control
disease spread during
the food handling
process.
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10
Basics of Event Management

 

Prof. Heena K. Bijli   |  
Indira Gandhi National
Open University , New
Delhi

Swayam portal,ignou

 
12
weeks

This Course is meant
for beginners who are
keen to work in the
field of event
management or for
those who want to
start their own
entrepreneurship. It
provides a basic
understanding of
event management in
the context of events
and activations, that
are rapidly increasing
across the world. It
presents the
importance of event
management as a
growing profession
and a million-dollar
industry. The Course
takes you through the
types, characteristics,
advantages and scope
of events, and the
opportunities in the
event industry based
on the diversity of
events such as
Intellectual Properties;
Social and Cultural
events (weddings,
festivals, personal
events etc); Managed
events like
Promotional
campaigns/
Activations; MICE;
Fairs; Sports; Rural;
Digital; Government
events and much more



14/05/2025, 10:57 312022-SECOND YEAR EXIT COURSE ( Online )

https://services.msbte.edu.in/scheme_digi/pdfdownload/download/ 31/59

SECOND YEAR EXIT COURSE ( Online ) Course Code : 312022

11
The Art of Food & Beverage:
Service, Sales, and Control

 
TimesPro

https://www.skillindiad
igital.gov.in/courses/det
ail/02bd1299-02ea-
4e28-b750-
289fbb480dfc

 

1 Hour

This comprehensive
course is designed to
equip students with
the essential skills and
knowledge required to
excel in the food and
beverage service
industry. The
curriculum covers a
wide range of topics,
from foundational
industry insights to
specialized service
procedures and menu
planning. Through a
blend of theoretical
knowledge and
practical applications,
students will be well-
prepared to meet the
dynamic demands of
the food and beverage
sector.

 

12
Effective Communication
and Etiquettes in Hospitality

 
TimesPro

https://www.skillindiad
igital.gov.in/courses/det
ail/7a1e412e-8173-
4538-afd7-
a33dbb388b2f

 

1 Hour

Our comprehensive
course in hospitality
industry essentials
covers vital aspects
crucial for success in
the field. From honing
impeccable listening
skills to mastering
industry-specific
vocabulary,
participants will
develop the necessary
acumen to excel in
customer service
roles. Emphasis is
placed on grooming
standards tailored for
the hotel and
hospitality sector,
alongside refining
telephone and
workplace etiquettes
essential for fostering
positive guest
experiences.
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13
Healthy and Sustainable
Foods

 
University of Michigan

https://www.coursera.o
rg/learn/healthy-
sustainable-foods

 

16
Hours

This course focuses
on healthy and
sustainable foods.
After reviewing the
crucial role of food for
both health and the
environment, we first
look at the carbon
footprint and
environmental
impacts of multiple
ingredients and more
complex foods. We
also detail a health-
based approach to
quantify the impact of
5000+ individual
foods on health,
expressed in minutes
of life lost and gain
per serving. We then
analyze trade-offs and
targeted changes that
can bring substantial
health and
environmental
benefits with less than
10% caloric change.
We finally address the
health and sustainable
performances of
various diets, looking
at disparities between
gender, races and
diets.

 



14/05/2025, 10:57 312022-SECOND YEAR EXIT COURSE ( Online )

https://services.msbte.edu.in/scheme_digi/pdfdownload/download/ 33/59

SECOND YEAR EXIT COURSE ( Online ) Course Code : 312022

14
Food and Wine Pairing

 
The State University of
New York

https://www.coursera.o
rg/learn/food-wine-
pairing

 

10
Hours

This course delves
into the intricate
relationship between
wine and food.
Students will explore
the fundamental
principles of taste,
flavor profiles, and
sensory perception as
they relate to both
wine and food.
Through a
combination of
theoretical knowledge
and practical
application,
participants will
develop a
sophisticated
understanding of wine
and food pairing,
enabling them to
select and recommend
complementary
pairings confidently.

15
Understanding Food Labels
and Portion Sizes

 

National Academy of
Sports Medicine

 

https://www.coursera.o
rg/learn/understanding
-food-labels-and-
portion-sizes

 

2 Hours

All of us have
struggled to decipher
the long list of
ingredients and
recommendations on
our food labels. This
course provides a
deeper understanding
of labeling standards
and methods for
estimating food
portions essential for
informed decision-
making and healthy
eating behaviors. You
will learn the
foundations of reading
food labels (including
supplement facts
labels) as well as
common obstacles
faced when portioning
food.

 

https://www.coursera.org/learn/food-wine-pairing
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16

HACCP Food Safety System
for Restaurants and Other
Catering Services

 

Alison

https://alison.com/cours
e/haccp-food-safety-
system-for-restaurants-
and-other-catering-
services#google_vignett
e

4 Hours

This free online
course on ‘HACCP
Food Safety System
for Restaurants and
other Catering
Services’ will teach
you a step-by-step
approach to
implementing the
HACCP system, its
preliminary steps and
principles in your
catering business of
any size. You will
learn how to establish
this system along with
its procedures and
documents to ensure
the safety of food
items and dishes being
prepared and served in
your catering
establishment.

Programe  group : Chemical(Polymer)

1 Rubber quality  Assurance
supervisior NSDC RSC/QO401 24week  

2 Rubber Kneader operator NSDC RSC/QO401 24 week  
3 Rubber  Latex compounding NSDC RSC/QO401 24 week  

Programme Group- Printing Technology

1
Startup India Learning
Program
(Free as on date)

DPIIT, Startup India, a
GOI initiative and
Upgrad

https://www.startupindia
.gov.in/content/sih/en/le
arning-and-
development_v2.html

4 weeks

Startup India Learning
Program is a free
online
Entrepreneurship
program by Startup
India, a GOI initiative.
Invest India in
collaboration with
UpGrad has
developed this
program. The aim is
to help entrepreneurs
get their ideas and
ventures to the next
level through
structured learning.
The program covers
lessons on key areas
of starting up by 40+
top founders of India
in an extensive 4-
Week Program.
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2
Social Media Marketing-Part
1, 2 and 3
(Free as on date)

Infosys Springboard

(i)
https://infyspringboard.o
nwingspan.com/web/en/
app/toc/lex_auth_01384
780775380582455283_s
hared/overview
(ii)
https://infyspringboard.o
nwingspan.com/web/en/
app/toc/lex_auth_01384
781290390323255293_s
hared/overview
(iii)
https://infyspringboard.o
nwingspan.com/web/en/
app/toc/lex_auth_01384
781016086118455304_s
hared/overview

6 weeks

The course is a video
based Training. This
Bundle for Marketing
Courses contains
lectures that cover a
wide array of issues
and concepts that you
will face when you
dive into marketing.
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3 The Complete Web

Development Training
Courses, Web Design Courses
(Free as on date)

Infosys Springboard https://infyspringboard.o
nwingspan.com/web/en/
app/toc/lex_auth_01384
288828007219225639_s
hared/overview

6 weeks The online web
development training
is a whole package for
anyone who wishes to
be a good web
developer. It is an
online course that
provides you with the
knowledge from the
basic level to the
advanced level of web
development training.
The aim of complete
online web
development training
program is to make
you learn HTML5,
Structuring Pages with
the help of Semantic
Elements, Writing
Mark Up in a better
and meaningful
manner, Building Web
Forms that can be
classified as best,
Basic of Canvas,
Anatomy of Style,
Introduction of CSS3,
Applied CSS, Text
Formatting, Margins
Padding, Formatting
of Tables, Elements
Sectioning, Position
Elements,
Introduction To PHP,
PHP elements etc. It
wont be wrong to say
that web design is a
bit intimidating. And
this is not because it
actually is difficult but
because it consists of
newer things to be
learned daily, just a
few new techniques
and even if you are a
professional web
designer it can
confuse you. It
changes on regular
basis but the truth be
told if you are good at
basics then nothing
can fear you. But
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there is no need to be
worried because you
have got an
experienced teacher
available with you all
the time to guide you.

4 Digital Marketing

National Institute of
Electronics &
Information Technology,
Aurangabad

https://docs.google.com/
forms/d/e/1FAIpQLSdT
AgFa-
KLfb2ZctGFdoquCNW
9sSWIyowCGw0zD07m
IsWtsEw/viewform

6 weeks

At a high level, digital
marketing refers to
advertising delivered
through digital
channels such as
search engines,
websites, social
media, email, and
mobile apps. Using
these online media
channels, digital
marketing is the
method by which
companies endorse
goods, services, and
brands. Consumers
heavily rely on digital
means to research
products. For
example, Think with
Google marketing
insights found that
48% of consumers
start their inquiries on
search engines, while
33% look to brand
websites and 26%
search within mobile
applications.

5 Advance Your Skills in
Graphic Design

DPIIT, Startup India, a
GOI initiative and
Upgrad

https://www.linkedin.co
m/learning/paths/advanc
e-your-skills-in-graphic-
design?u=104

4 weeks

Graphic designers
create visual concepts
that inspire, inform,
and transform.
Explore the
foundations in this
path, then learn the
latest Adobe tools in
the "Learn Adobe
Photoshop, InDesign,
and Illustrator"
learning path.
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6 Developing Soft Skills and
Personality NPTEL https://nptel.ac.in/course

s/109104107 4 weeks

The course aims to
cause a basic
awareness about the
significance of soft
skills in professional
and inter-personal
communications and
facilitate an all-round
development of
personality. Hard or
technical skills help
securing a basic
position in ones life
and career. But only
soft skills can ensure a
person retain it, climb
further, reach a
pinnacle, achieve
excellence, and derive
fulfilment and
supreme joy. Soft
skills comprise
pleasant and appealing
personality traits as
self-confidence,
positive attitude,
emotional
intelligence, social
grace, flexibility,
friendliness and
effective
communication skills.

Programme. Travel and Tourism
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1
Advances in Tourism
Marketing

 

Swayam Portal

By Dr. Anurag Jain,
Dr.Vishal Soodan   |  
CMS Business School,
Bangalore, JAIN
(Deemed to be
University

 

https://onlinecourses.sw
ayam2.ac.in/imb25_mg7
4/preview

10
weeks

This course provides a
comprehensive
introduction to the
exciting world of
tourism. The course
has been designed to
delve into
understanding of
tourist behaviour and
analyzing effective
tourism strategies.
The course aims to
enable learners in
understanding the
changing paradigms
of tourism. At the
beginning the course
will cover the
introduction to
services marketing
followed by the
fundamentals of
tourism marketing.
Furthermore, the
course will enable
participants to explore
the behaviour of
tourists and also
focuses on developing
strategies for tapping
potential tourists.

2 AI in Marketing
Swayam Portal

By Prof. Zillur Rahman  
|   IIT Roorkee)

https://onlinecourses.npt
el.ac.in/noc25_mg06/pre
view

12
weeks

To develop an
understanding of
application of Al in
marketing
management and
familiarize students
with changes brought
in traditional
marketing activities
due to AI and ethical
concerns raised by Al
adoption.

https://onlinecourses.swayam2.ac.in/imb25_mg74/preview
https://onlinecourses.nptel.ac.in/noc25_mg06/preview
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3 Digital Marketing Strategy Institution:EdinburghX

https://www.edx.org/lear
n/digital-marketing/the-
university-of-edinburgh-
digital-marketing-
strategy

08
Weeks

Digital marketing is a
major component of
marketing today. This
course will equip you
with practical digital
marketing skills to
help you build your
business.

 

You will learn about
the digital marketing
landscape and how
digital technologies
can be used to help
businesses identify
opportunities and
minimize risk. Case
studies will be used to
demonstrate how
digital supports
business objectives,
and how it can set
enterprise apart.
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4 Travel Agency Operations Dubai College of
Tourism

https://www.coursera.or
g/instructor/~169094372 03 Hrs

This comprehensive
course is designed for
individuals aspiring to
be in the travel
industry and provides
a look into the world
of travel agency
operations. Gain a
foundational
understanding of
travel agency
operations, master
client management
and booking
processes, and learn to
create comprehensive
travel documentation.
By the end of this
course, you will be
well-equipped to start
a successful career as
a Travel Agent, Travel
Consultant, or in
related roles within
the travel and tourism
sector, providing
exceptional travel
experiences and
contributing to the
overall success of a
travel agency.

5
Counter Sales Executive -
Tourism & Hospitality

 

Tourism & Hospitality
Skill Council

https://www.skillindiadi
gital.gov.in/courses/detai
l/91f96304-4601-4568-
84ec-4a994d2eb6f5

07 Hrs.

The individual at
work receives guests,
answers their queries,
takes down their
orders, handle online
food and beverage
orders, transfers
orders to the kitchen,
instructs the kitchen
staff, serves guests,
ensures timely
delivery of the order
to the customer and
maintains the QSR as
per organizational
policy.

https://www.coursera.org/instructor/~169094372
https://www.skillindiadigital.gov.in/courses/detail/91f96304-4601-4568-84ec-4a994d2eb6f5
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6 Front Desk and Telephone
Operations (Paid 1499/-)

G O BPO Services
Private Limited

https://www.skillindiadi
gital.gov.in/courses/detai
l/1c311296-a77f-4c7c-
8360-9a0bfd25958c 

20 Hrs.

Training in reception
and front office
executive. Under
Reception Duties we
would cover areas like
Pre-shift briefings.
Efficiently handle
reservations, check-
ins, room changes,
and guest records.
Manage room
extensions, group
check-ins, and VIP
services etc. Under
Front Desk
Operations: Learn
room discount
policies, VIP
management, and
reception
responsibilities.
Perform credit
adjustments, manage
special requests, cash
handling, and impress
money. Prepare guest
folios, process late
departures, and handle
various charges.
Ensure accurate
settlement by card or
cash and prepare shift-
end balances. Include
meal plan
management in duties.
Etc. Other
Administrative Tasks
include: Requisition
and store office
supplies. Guest check-
ins and departures,
Front office cashier
responsibilities, night
shift procedures, and
handle incidents. We
also cover Telephone
Management,
Developing effective
telephone manners,
managing external and
internal calls, manage
wake-up call requests,
including for groups
etc.

https://www.skillindiadigital.gov.in/courses/detail/1c311296-a77f-4c7c-8360-9a0bfd25958c
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7 Certificate Course in Customer
Service Excellence (Tourism)

Reliance Foundation
Skilling Academy

https://www.skillindiadi
gital.gov.in/courses/detai
l/68b52c77-2153-4fe0-
845b-3d76037cd675

3 Hrs.

This Certificate
Course in Customer
Service Excellence
(Tourism) delves into
the world of tourism,
exploring its
economic impact and
identifying key tourist
segments. Besides
effective
communication skills,
participants will gain
a strong foundation in
customer service
principles across
different touchpoints
in the travel journey.
Furthermore, the
course explores
technology tools like
social media, mobile
apps, and data
analysis to personalize
the customer
experience and drive
continuous
improvement.

https://www.skillindiadigital.gov.in/courses/detail/68b52c77-2153-4fe0-845b-3d76037cd675
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8

 

Hotel Front Office Operations Dubai College of
Tourism

https://www.coursera.or
g/learn/hotel-front-
office-
operations#modules

02 Hrs.

Designed for aspiring
and entry-level
hospitality
professionals, this
comprehensive course
provides a thorough
understanding of the
hotel front office.
You'll gain the
knowledge and
practical skills needed
to excel in roles such
as a Front Desk
Agent, Receptionist,
and Guest Services
Representative.
Explore the key
functions, master
guest interactions,
manage operations
efficiently, and learn
strategies to maximize
revenue. This course
equips you with the
confidence and skills
to launch a successful
career in the world of
hotel front office
operations.

9

 
Fundamentals of Hotel and
Catering Industry TimesPro

https://www.skillindiadi
gital.gov.in/courses/detai
l/561f10e1-337b-40f3-
871f-165ba67c2922

02 Hrs.

This course provides a
comprehensive
overview of the
hospitality industry,
focusing on hotel
classification systems
and their significance.
Students will explore
the various
components of the
hotel and hospitality
industry, gaining
insight into the
operational areas
crucial to hotel
management. By
examining the
different sectors
within a hotel,
participants will
understand how each
contributes to the
overall guest
experience.

https://www.coursera.org/learn/hotel-front-office-operations#modules
https://www.skillindiadigital.gov.in/courses/detail/561f10e1-337b-40f3-871f-165ba67c2922
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10 Tourism - Marketing and

Promotion
Alison https://www.shiksha.co

m/online-
courses/tourism-
marketing-and-
promotion-course-
alisl147

02 Hrs. This free online
course on marketing
and promotional
campaigns for tourism
will teach you the do's
and don't of a
promotional tourism
campaign, teaching
you how to identify a
target audience, and
understand your
customers' purchasing
process

This course will teach
you how to identify
each challenge and
show you the best
ways to overcome
them

It will then discuss the
target audiences of
tourism promotion
and describe how
promoters can create
effective campaign
materials that will
appeal to both
intermediaries and
customers

You will also cover
the advertising
methods commonly
used to promote
tourism and outline
their advantages and
disadvantages

This course will teach
you the 6 stages of
this process and
explain how the
process can be used to
determine the
objectives of a
promotional tourism
campaign

You will study how
tourists interact with a
marketing campaign
and how these
campaigns help

https://www.shiksha.com/online-courses/tourism-marketing-and-promotion-course-alisl147
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tourists to understand
what the product has
to offer

11 Travel and Tourism
Management Alison

https://www.shiksha.co
m/online-courses/travel-
and-tourism-
management-course-
alisl143

02 Hrs.

The hospitality
industry is often cited
as one of the largest
industries in the
world, contributing a
significant quota to
the global GDP

This free online
course aims to help
develop your
management skills in
the travel and tourism
sectors of the
hospitality industry

This course will
differentiate between
business and leisure
tourism and travel

First, we will consider
the motivating factors
for tourism, the three
primary categories of
tourist destinations
and the components of
tourism products and
services

Then we will identify
the many
encompassing
functions and
responsibilities of a
travel and tour
operator

We will also explore
the effects of Brexit
and the challenges to
productivity in the
tourism industry and
crisis and transport
management
procedures.

https://www.shiksha.com/online-courses/travel-and-tourism-management-course-alisl143
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12 Travel Agent and Consultant
Training Alison

https://www.shiksha.co
m/online-courses/travel-
agent-and-consultant-
training-course-alisl145

02 Hrs

This free online
course examines the
roles and duties of a
travel agent in the
tourism industry

Explore the two main
types of travel
agencies and consider
why travel consultants
must adapt to and
utilize new
technologies to remain
financially viable in
the tourism industry

Learn the foremost
principles and
practical techniques
for building a
professional career in
travel retailing, travel
agency and travel
consulting

In this course, we will
reveal the two main
types of travel
agencies and the
essential duties and
tasks of the travel
agents

Next, we will examine
travel and tourism and
demonstrate their
different
classifications

We will also discuss
the primary
responsibilities of a
human resource
manager, the methods
for crisis management
and how to effect
sustainable tourism
development
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13 Tourism - Introduction to

Travel Patterns and
Destinations

Alison https://www.shiksha.co
m/online-
courses/tourism-
introduction-to-travel-
patterns-and-
destinations-course-
alisl146

02 Hrs This free online
Tourism course will
give you an
introduction to travel
patterns and
destinations

With this course, you
will learn how tourists
choose their travel
destinations

Different people travel
for different reasons
and understanding the
factors that affect
travel can be helpful
for managing or
planning any tourist
facility or event

This course begins by
describing the travel
patterns of tourists
and the basic reasons
why people spend
their hard-earned
money on traveling

It will then discuss the
six main types of
pleasure trips and at
the same time outline
how each of these
trips benefits the
tourist industry

You will also look
into the 4 main types
of business trips and
describe how airlines
and hotels can earn
customer loyalty

It will also discuss
how snow resorts
have developed in
popularity and teach
you the essential
factors needed to
establish a successful
one

Finally, you will also
look into the main
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types of cities and the
tourist attractions
found in each
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14 Tourism - Introduction to

Travel Patterns and
Destinations

Alison https://www.shiksha.co
m/online-
courses/tourism-
introduction-to-travel-
patterns-and-
destinations-course-
alisl146

4 to 6
weeks 

This free online
Tourism course will
give you an
introduction to travel
patterns and
destinations

With this course, you
will learn how tourists
choose their travel
destinations

Different people travel
for different reasons
and understanding the
factors that affect
travel can be helpful
for managing or
planning any tourist
facility or event

This course begins by
describing the travel
patterns of tourists
and the basic reasons
why people spend
their hard-earned
money on traveling

It will then discuss the
six main types of
pleasure trips and at
the same time outline
how each of these
trips benefits the
tourist industry

You will also look
into the 4 main types
of business trips and
describe how airlines
and hotels can earn
customer loyalty

It will also discuss
how snow resorts
have developed in
popularity and teach
you the essential
factors needed to
establish a successful
one

Finally, you will also
look into the main
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types of cities and the
tourist attractions
found in each
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15 Tourism - Retail Travel Sales Alison https://www.shiksha.co

m/online-
courses/tourism-retail-
travel-sales-course-
alisl144

4 to 6
weeks 

This online course
will teach you about
the important methods
used to create an
appealing tourism
product, as well as
how it is packed and
sold to consumers

The tourism industry
offers its customers a
wide variety of
products and
experiences, but the
work that goes into
packaging and
presenting these
products is highly
skilled and requires a
great degree of
knowledge and
expertise

This online course
will teach you about
the role of tour
wholesalers in the
tourism industry and
the practical benefits
of package holidays

You will study the
four types of package
holidays which
include independent,
hosted, group tours,
and special format

You will also learn the
methods tour
wholesalers use to
make their products
appealing to
customers

Furthermore, in this
free online course,
you will learn about
the role of retail travel
agencies in the
tourism industry

Next, you will be
learning about the
government

https://www.shiksha.com/online-courses/tourism-retail-travel-sales-course-alisl144
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regulations regarding
travel agencies as well
as how online travel
retail agencies
developed, and how
they affect the travel
industry

Programme group- Surface Coating Technology

1 Six Sigma Black Belts: Team
facilitation and Leardership Infosys Springboard

https://infyspringboard.o
nwingspan.com/web/en/
app/toc/lex_auth_01350
15520542556167137/ov
erview

1h 44 m

Six Sigma Black Belts
must possess specific
qualities to succeed
throughout the
deployment cycle.
Some of these
qualities include
effective leadership,
motivation, team
building, and
communication. As
team leaders, Six
Sigma Black Belts
need to know how to
facilitate teams and
apply motivational
techniques to achieve
assigned goals.

2 Overview of Personality
Development Training Infosys Springboard

https://infyspringboard.o
nwingspan.com/web/en/
app/toc/lex_auth_01384
266139829043220223_s
hared/overview

1h 35 m

Overview of
Personality
Development
Training: Personality
characters are stated
as moderately
continuing patterns of
opinions, feelings, and
Behaviors that
discriminate persons
from one another. 

https://infyspringboard.onwingspan.com/web/en/app/toc/lex_auth_0135015520542556167137/overview
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3 Management Process - Roles,
Behaviour & Skills Infosys Springboard

https://infyspringboard.o
nwingspan.com/web/en/
app/toc/lex_auth_01384
17947613839364161_sh
ared/overview

2h 39 m

In more recent times,
it has come to be
defined less as a
discrete activity, the
preserve of a single
discipline
(accountancy,
engineering, HRM,
etc.) and more as a
process which cross-
cuts all organizational
functions, an
integrating force for
relating the myriad
activities within an
organization to serve
overall goals.
Management work
varies so much. 

4 Management & Leadership Infosys Springboard

https://infyspringboard.o
nwingspan.com/web/en/
app/toc/lex_auth_01384
18497944207365690_sh
ared/overview

1h 45 m

Through this course
on Management &
Leadership, you will
be learning about
introduction to
management, the
meaning of
management, and the
concept of
management. 

5 Management & Leadership Infosys Springboard

https://infyspringboard.o
nwingspan.com/web/en/
app/toc/lex_auth_01384
18497944207365690_sh
ared/overview

1h 45 m

Through this course
on Management &
Leadership, you will
be learning about
introduction to
management, the
meaning of
management, and the
concept of
management.

6 Presentation Skills Infosys Springboard

https://infyspringboard.o
nwingspan.com/web/en/
app/toc/lex_auth_01269
1676132712448202/ove
rview

1h 04 m

This course provides a
comprehensive
overview of all the
elements involved in
delivering impactful
business presentation.
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7 Barriers To Communication Infosys Springboard

https://infyspringboard.o
nwingspan.com/web/en/
app/toc/lex_auth_01384
780993139507254304_s
hared/overview

1h 54 m

In this course you will
learn about Barriers
To Communication.
You will learn in
detail about
Assumptions
Emotions Language
Differences, Active
Listening, Appropriate
Body Language
Question Humor etc.  

8 Mass Communication and
Customers Infosys Springboard

https://infyspringboard.o
nwingspan.com/web/en/
app/toc/lex_auth_01384
286232727552025818_s
hared/overview

2h 28 m

Mass Media
distribution channels
aim is to make the
flow of message
distributed to single
audience preferably. It
has been a source of
information for the
audience as well
entertainment. Earlier
the medium of
entertainment were
radios, books reading,
plays, street shows.

9 Personality, Attitudes & Work
Behaviour Training Infosys Springboard

https://infyspringboard.o
nwingspan.com/web/en/
app/toc/lex_auth_01384
18369075937285004_sh
ared/overview

1h 46 m

Individuals bring a
number of differences
to work. They have a
variety of
personalities, values,
and attitudes. When
they enter into
organizations, their
stable or transient
characteristics affect
how they behave and
perform. Moreover,
companies hire people
with the expectation
that they have certain
knowledge, skills,
abilities, personalities,
and values

10 Tips to enhance Personality Infosys Springboard

https://infyspringboard.o
nwingspan.com/web/en/
app/toc/lex_auth_01384
18197735096325058_sh
ared/overview

1h 51 m

In this course you will
learn about Tips to
enhance Personality.
You will learn in
detail about
Fundamental
techniques in handling
people, Assertive
leadership, Personality
types and leadership
qualities etc.
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11 Attitude Development Infosys Springboard

https://infyspringboard.o
nwingspan.com/web/en/
app/toc/lex_auth_01384
217933339033614843_s
hared/overview

2h 10 m

This is an introductory
course in order to
understand the basics
of Attitude and
sources of attitude.
These tutorials will
help you understand
What is attitude all
about, Components of
attitude and
approaches to decision
making , Features of
attitude and the
different sources from
which it originates,
the factors
contributing to
attitude formation and
Measurement of
attitudes using
different scales and
finally the Attitude &
the change persuasion.

Programme Group-Dress Designing and Garment Mfg.

1 Apparel Production &Quality
Management     4 to 6

weeks

IS 12675 (1989): A
guide to garment
quality that covers the
entire manufacturing
process, from design
to packaging. It
includes information
on the stages of
garment
manufacturing, the
materials to use, and
how to inspect and
label materials. 

2 Specialized Clothing
Construction     4 to 6

weeks 

IS 16890: 2018: A
specification for
protective clothing for
firefighters

3 Specialized Clothing
Construction     4 to 6

weeks 

IS 15748: 2007: A
specification for
protective clothing for
industrial workers
exposed to heat. 

4 Apparel Production &Quality
Management     4 to 6

weeks 

IS 14452 is a
standard for
garment labeling
that uses symbols to
indicate care
instructions. 
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5

1-Techniques Of Pattern
Making           2-Garment
Construction
Technique                    3-
Apparel Production &Quality
Management

    4 to 6
weeks

IS 10397: Guide for
sizing systems for
clothes

6 Fashion Merchandising     4 to 6
weeks

IS 4039 : 1975 Code
for packaging of
ready-made
garments for export 

7 Innovative Textile Techniques     4 to 6
weeks

IS 12619 : 2022: The
printing industry
safety code 

8 Pattern Drafting &
Construction     4 to 6

weeks 

ISO
10821:2005(en) is an
International
Standard that
provides safety
requirements for
industrial sewing
machines, units, and
systems. The
standard was
prepared by
Technical Committee
ISO/TC 148, Sewing
machines. 

9 1.Graphic Designing          2.
Digital Apparel Development     4 to 6

weeks 

Graphic technology
Print quality
requirements for
printed matter Part
2: Commercial print
applications utilizing
digital printing
technologies

10 Apparel Production &Quality
Management     4 to 6

weeks 

The ISO
4915:1991 standard
is for the
classification and
terminology of stitch
types in textiles. The
standard was last
reviewed and
confirmed in 2021,
and is still current

11 Apparel Production &Quality
Management     4 to 6

weeks 

ISO
4916:1991Textiles —
Seam types —
Classification and
terminology
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12 Indian Craft Practices     4 to 6
weeks

Cultural property
and
heritage.Including
conservation of
collections and
equipment and
materials for
creating items of art
and handicrafts

13 Fundamentals Of Fashion
Drawing     4 to 6

weeks 

Tubular tips for
hand-held technical
pens using India ink
on tracing paper

14 Sewing Techniques Portfolio     4 to 6
weeks 

ISO
10821:2005Industrial
sewing machines —
Safety requirements
for sewing machines,
units and systems

1. Programme- Food Technology

1 Food Technology
Ministry of skill
Devlopment and
Entrprenership

https://www.skillindiadi
gital.gov.in/ 16 hrs Spice Grinding

Business

2 Food Technology
Ministry of skill
Devlopment and
Entrprenership

https://www.skillindiadi
gital.gov.in/ 4 hrs

FoSTaC - Basic
Manufacturing and
FoSTaC - Basic Retail
and Distribution

3 Food Technology AICTE
http://free.aicte-
india.org/data-analytics-
using-R.php

8 hrs Data Analytics using
R

4 Food Technology
Ministry of skill
Devlopment and
Entrprenership

https://www.skillindiadi
gital.gov.in/courses 8 hrs

Cold Storage
Technician and Fish
and Sea Food
Processing Technician

5 Food Technology
Ministry of skill
Devlopment and
Entrprenership

https://www.skillindiadi
gital.gov.in/courses 8 hrs

Pickle Making
Technician  and Jam,
Jelly and Ketchup
Processing
Technician 

6 Food Technology
Ministry of skill
Devlopment and
Entrprenership

https://www.skillindiadi
gital.gov.in/courses 12hrs Organic Farming

Business

7 Food Technology
Ministry of skill
Devlopment and
Entrprenership

https://www.skillindiadi
gital.gov.in/courses 12hrs Dairy Farming

Business 

1. Skill Oriented Exit Courses For Fashion & Clothing Technology

 

http://free.aicte-india.org/data-analytics-using-R.php
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Semester - 2, K Scheme

1 Creating sustainable fashion
ISB Free online courses
on fashion design
(coursesity)

https://coursesity.com/co
urse-detail/fashion-and-
sustainability-online-
course

6 weeks

Why
Sustainability in
Fashion?
Contextualizing
Sustainability for
a Changing
World
Material
Dimensions:
Sourcing for
luxury fashion
Informed
Decision
Making: Tools
and methods
Creative
Possibilities

 

2 Creating fashion design
ISB Free online courses
on fashion design
(coursesity)

https://coursesity.com/co
urse-detail/fashion-
design-and-creation

3
months

In this course, you
will learn:

How to produce
made-to-measure
garments using
body
measurements.
Patterns for
certain clothing
and how to make
them.
How to put
clothes together.
How to design
clothing for the
fashion industry.

 

3 Textile designing on jacquard NSDC

https://nsdcindia.org/site
s/default/files/MC_TSC-
Q7403_Textile-
Designer---Handloom-
Jacquard.pdf

300 Hrs

This program is aimed
at training candidates
for the job of a
”Textile Designing
Handloom Jacquard”,
in the “Textile”
Sector/Industry

MSBTE Approval Dt. 01/10/2024


