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MESSAGE FROM
HOD

N NN

It gives me immense pleasure to pen the prologue for Tronicals, the bi-annual magazine
published by the department of Electrical and Electronics Engineering, NIT Tiruchirappalli.
Tronicals brings to light the quintessence of our department and provides the perfect platform
for the students and staff to showcase their creative and technical acumen in print. This edition

of Tronicals covers a gamut of topics from insightful internship diaries to intriguing articles on
cutting-edge research and development.

The EEE Association plays a pivotal role in organizing diverse activities - symposiums, guest
lectures, technical contests, quizzes, etc. | wholeheartedly wish them success In all their
endeavours and hope they scale greater heights this year.

I'd like to congratulate all the contributors and the editorial team for their unstinted efforts and
enthusiasm for the successful launch of this edition. | hope the readers find it informative and
enlightening. Happy reading!

Dr. M.P.Selvan, HoD , EEE
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MESSAGE FROM
FACULTY ADVISOR

N NN

On behalf of the EEE Association (EEEA) and Tronicals, | am elated to extend my warm
greetings to the EEE family of NITT. It is my pleasure to assume the role of faculty advisor to
guide and support the EEEA. The EEE Association plays an integral role in shaping
departmental activities to be informative and innovative by conducting various technical
workshops, events, guest lectures, and an annual technical symposium, Currents which has
garnered enthusiastic participation from students all over India. | take this opportunity to laud
the meticulous planning, diligence, and zest of the EEEA Team, and wholeheartedly wish them
a successful year ahead.

Tronicals, our in-house technical magazine, portrays a wide assemblage of technical articles on
the latest developments in the field of Electrical and Electronics Engineering. This edition also
throws light on the coveted internships undertaken by our students in various companies and
foreign institutes, hoping to kindle the interests of aspiring students. It also highlights the
updates about the activities and accomplishments of the students and distinguished faculty.
This magazine is an earnest attempt to broadcast, inform, inspire and pique the curiosity of the
diverse readership. | congratulate the editorial team for their consistent efforts and creativity Iin
curating this magazine and sincerely hope this edition provides a holistic and exciting reading
experience.

-Dr. Josephine R.L., Faculty Advisor, EEEA
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EDITORIAL TEAM

“Time stands still best in the moments that look suspiciously like ordinary life”

Atlast, we have completed a semester completely offline for once, in the past 2 years. Credits to the
COVID-19 outbreak and its after effects, that kept us away from our campus and its vibrant lifestyle.

But fret not! We are already up and running. We, the students of the Electrical and Electronics
Engineering Department, bring to you the Issue 1 of Tronicals (2023).

This time, we bring to you articles on various topics that are a matter of bleeding-edge research at
several research groups across the globe. The topics range from super junction transistors to
aerospace electrification and are written by the students after going through existing literature that is

legitimate. We have tried to provide a birdseye overview of the aforementioned topics and hope you
are intrigued by the same!

In addition to the articles, we have put together a collection of Intern Diaries, that gives insights into
the students perspective on their Research/Company Internship experience, hoping to help the
INnterested juniors to take up this experience as a stepping stone for their future endeavors.

We hope that this edition of Tronicals will keep you enamored with well-curated content on enriching
experiences and fascinating articles.

Stay tuned!

N. Srikrishna and J. Soundarya
Editors-in-Chief, Tronicals
Batch of 2019-2023
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VISION AND MISSION OF THE DEPARTMENT
0000

ABOUT

The Department of Electrical and Electronics Engineering, NIT, Tiruchirappalll was started In
the year 1964. It offers one Under-Graduate programme (B.Tech.), two Post-Graduate
programmes (M.Tech. In Power Systems and Power Electronics) and also research
programmes (M.S. and Ph.D.) in the various fields of Electrical and Electronics Engineering.
After the Institute became NIT, the department has grown not only in terms of student and
faculty strength, but also in improving the laboratory facilities for the teaching and research
purposes. Thus, the department has dedicated and state of the art teaching / research
laboratories. The department Is recognized for excellence In research (First Department In
NIT-T to be accorded QIP status for Ph.D. programe), teaching and service to the profession.

The faculty members have strong sense of responsibility to provide the finest possible
education for both graduate and undergraduate students. The academic strength of the
faculty Is reflected by the alumni, many of whom are in the top echelons of industry and
academia both in India and abroad.

MISSION

To be a centre of excellence in Electrical Energy Systems.

VISION

. Empowering students and professionals with state-of-art knowledge
and Technological skills.

. Enabling Industries to adopt effective solutions In Energy areas
through research and consultancy.

- Evolving appropriate sustainable technologies for rural needs




PROGRAM EDUCATIONAL OBJECTIVES (PEOS) :

The major objectives of the B.Tech. programme in Electrical and Electronics Engineering
are to prepare students:
for graduate study in engineering

e towork In research and development organizations

e for employment in electrical power industries

e to acquire job in electronic circuit design and fabrication industries

e toworkin IT and ITES industries

Programme Outcomes (POs) :

e will have an ability to apply knowledge of mathematics and science in EEE systems.

e WwWill have an ability to provide solutions for EEE problems by designing and conducting
experiments, interpreting and analysing data, and reporting the results.

e will have comprehensive understanding of the entire range of electronic devices,
analog and digital circuits with added state-of-art knowledge on advanced electronic
systemes.

e Will have knowledge and exposure on different power electronic circuits and drives for
Industrial applications.

e Will have in-depth knowledge in transmission and distribution systems, power system
analysis and protection systems to pursue a career In the power sector.

e will have a good knowledge in microprocessors/microcontrollers, data structures,
computer programming and simulation software.

e Wwill be able to develop mathematical modelling, analysis and design of control systems
and associated instrumentation for EEE.

e Wwill be able to systematically carry out projects related to EEE.

e Wwill have an ability to participate as members in various professional bodies as well as
multidisciplinary design teams.

e Will demonstrate the ability to choose and apply appropriate resource management
technigues so as to optimally utilize the available resources.

e Wwill be proficient in English language In both verbal and written forms which will
enable them to compete globally.

e Will have confidence to apply engineering solutions with professional, ethical and social
responsiplilities.

e Will be able to excel in their professional endeavours through self-education.

e Will be able to design and builld renewable energy systems for developing clean enerqgy
and sustainable technologies.




PROGRAM EDUCATIONAL OBJECTIVES (PEOS) :

The major objectives of the M.Tech. programme in Power Systems are to equip the students
with adequate knowledge and skills in Power Systems Engineering and to prepare them for
the following career options:

e research programmes in Power Systems Engineering

e employment in power research and development organisations

e to work in electric power industries and energy sectors

e faculty positions in reputed institutions

Programme Outcomes (POs) :

A student who has undergone M.Tech. programme in Power Systems (PS) will:

e have an ability to evaluate and analyse problems related to Power Systems and be able to
synthesise the domain knowledge and incorporate the principles in the state of art systems for
further enrichment

e be able to critically investigate the prevailing complex PS scenarios and arrive at possible solutions
Independently, by applying the acquired theoretical and practical knowledge

e be able to solve PS problems such as load flows, state estimation, fault analysis and stability studies

e be able to develop broad-based economically viable solutions for unit commitment and
scheduling

e be able to identify optimal solutions for improvising power transfer capability, enhancing power
quality and reliability

e be able to evolve new schemes based on literature survey, and propose solutions through
appropriate research methodologies, techniques and tools, and also by designing and conducting
experiments

e be able to interpret power system data and work on well-defined projects with well defined goals
to provide real time solutions pertaining to PS

e be able to develop, choose, learn and apply appropriate techniques, various resources including
hardware and IT tools for modern power engineering, including prediction and modelling with an
understanding of the limitations

e be able to develop dedicated software for analysing and evaluating specific power system
problems

e be able to participate in collaborative-multidisciplinary engineering / research tasks and work as a
team member in such tasks related to PS domain, giving due consideration to economic and
financial intricacies, and lead the team In specific spheres

e be able to confidently interact with the industrial experts for providing consultancy

e be able to pursue challenging professional endeavours based on acquired competence and
knowledge

e be aresponsible professional with intellectual integrity, code of conduct and ethics of research,
being aware of the research outcomes and serve towards the sustainable development of the
soclety

e be capable of examining critically the outcomes of research and development independently
without any external drive.
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PROGRAM EDUCATIONAL OBJECTIVES (PEOS) :

The major objectives of the M.Tech. programme in Power Electronics are to equip the students
with adequate knowledge and skills in Power Electronics and to prepare them for the
following career options:

e research programmes in Power Electronics and related areas

e employment in R & D organisations related to sustainable technologies

e to work in power electronic circuit design and fabrication industries

e faculty positions in reputed institutions

Programme Outcomes (POs) :

A student who has undergone M.Tech. programme in Power Electronics (PE) will:

have an ability to evaluate and analyse problems related to Power Electronic Systems and
iIncorporate the principles in the state of art systems for further improvement

be able to investigate critical PE problems and to arrive at possible solutions
independently, by applying theoretical and practical considerations

be able to solve PE problems such as switching control, converter design, analysis and
control of solid state drives and stability studies

be able to develop appropriate power converters for sustainable energy technologies

be able to identify optimal solutions for improvising power conversion and transfer
capability, enhancing power quality and reliability through PE based solutions

be able to evolve new power electronic topologies and control schemes based on literature
survey and propose solutions through appropriate research methodologies, techniques
and tools, and also by desighing and conducting experiments

be able to work on small, well-defined projects with particular goals to provide real time
solutions pertaining to power electronics

be able to develop, choose, learn and apply appropriate technigues, various resources
iIncluding sophisticated digital controllers and IT tools for modern power electronic system
simulation, including prediction and modelling with existing constraints

be able to develop dedicated software for analysing and evaluating specific power
electronics and control problems

be able to participate in collaborative-multidisciplinary engineering / research tasks and
work as a team member in such tasks related to PE domain, giving due consideration to
ecological and economical intricacies, and lead the team in specific areas

be able to confidently interact with the industrial experts for providing consultancy

be able to pursue challenging professional endeavours based on acquired competence
and knowledge

be a responsible professional with intellectual integrity, code of conduct and ethics of
research, being aware of the research outcomes and serve towards the sustainable
development of the society

be capable of examining critically the outcomes of research and development
iIndependently without any external drive.
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—— CURRENITS 2022

AN OVERVIEW B

Currents Is the annual technical symposium of the department of Electrical and Electronics
Engineering of NIT Trichy. From its humble inception in 1990, it has taken a quantum jump and
has progressed to become one of the largest technical symposia in South Asia. Conducted by
the EEE Association, the three-day symposium strives to provide the perfect platform for the
student community to showcase their technical acumen, enrich their electrical and electronics
skillset, and network with like-minded peers from across the country.

The 32nd edition of Currents took place virtually from 18th to 20th February 2022 and was a
grand success with an unheralded virtual footfall of over 2500. Currents’22 kickstarted with a
virtual inauguration presided over by Dr. Subhanshu Gupta, an alumnus of our Institute (2002
batch) and Associate Professor at Washington State University as the Chief Guest. The event
was graced by Dr. N. Kumaresan, Dean Students Welfare, NIT Trichy; Dr. V. Sankaranarayanan,
HoD EEE; Dr. Josephine R.L., Faculty advisor; faculty, EEEA members, and the student
community. A special lecture on “loT and Communications” was delivered by the Chief Guest
after the ceremony and was followed by a short Q&A session.

With the release of the official website, several events like Capture Currents — an online
ohotography competition, Colloguim — Paper Presentation event, Dhruva — an event testing
problem-solving and aptitude skills, and Code Currents — a coding contest to test one’s
programming skills with specially curated coding challenges began accepting responses
about a week before the inauguration.

Day O of Currents (February 17th) saw an
Interesting workshop on designing
combinational and sequential logic
circuits using the  programming
language, Verilog. Day 1 entailed
Currents Inauguration, PCB Design
Workshop, and Guest Lecture by Dr.
Subhanshu Gupta. Day 2 was packed
with 3 workshops - Web Development,
Machine Learning, and Electric Vehicles
and charging.

Day 2 concluded with an informative guest lecture titled “Neural prostheses for amputees and
patients with spinal cord injuries” by Dr. V. John Mathews, Professor, School of Electrical
Engineering and Computer Science, Oregon State University. On Day 3, 2 workshops and a
Guest Lecture were organized. Image Processing Workshop — a heuristic approach to design a
gesture-controlled camera using Image processing with Python and Embedded
Programming with Arduino Workshop - focusing on developing a retro shooter game using
embedded programming In Arduino kept the students engrossed In the vast possibilities In
tech. Further, Mr. Dominic Cordeiro, Technical Director, Masibus Automation and
Instrumentation, and Dr. Sumanta Bose, Founder and CEO of Datakrew presented the 3rd
Guest Lecture of this edition on “Industrial loT". It was an interactive session where they shared
INnvaluable insights and knowledge in their fields of expertise. Finally, the symposium came to
a close with the announcement of much-awaited results and list of winners of various events.

Overall Currents 2022, a 3-day event replete with 7 technical workshops, 4 online events, and 3
guest lectures was a phenomenal success. With another successful year of online events and
workshops, the enthusiasm shown by the students was the key to making Currents '22 live In

our memaories.
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and the imMprovement of billions o
INndustry, and society are primarily based on
data enterprises must work with 1s expand

Data is the fuel for game-changing inventions, the source of ground-breaking scientific discoveries,

- people's quality of life worldwide. Advancements In science,
high-performance computing. The number and volume of
INg dramatically because of technologies like the Internet of

Things (lol), artificial intelligence (Al), and 3-D imaging. Analyzing real-time data Is essential for many
tasks, like streaming a live event, monitoring weather progression, testing new goods, and examining

market trends.

th

High-performance computing (HPC) Is a technigque
at processes enormous multi-dimensional informa-

tion (big data) and solves complex problems at
high-speed rates using parallel clusters of powerful
computers. HPC systems often operate more than one

a8

Hllon times faster than the fastest commercial

desktop, laptop, or server computers.HPC Is often usead
as a synonym for supercomputing. The components of
Nigh-performance computers that small and medi-
ume-sized organizations are interested In today are clus-

te

rs of computers: processors, memory, discs, and OS.

Linux and Windows are two popular software for HPC.
Computer servers must be networked together In a
cluster for HPC architecture. On a server In a cluster,
orograms and algorithms are running simultaneously.
The output Is obtained when the cluster Is networkead

O

Drocessors or cores Is called massive parallel computing. An H
high-speed computers, and a central scheduler mr
gh-performance multi-core CPUs or, more often today, G

the nodes, which Is the name for each server. These processors are well suited for complex
Ics-INntensive applications. One HPC
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cluster may contain 100,000 nodes or more. The key bene

data storage.

Together, this results in a vast body of worthwhile work. Multiple tasks are done concurrently using
NnUMerous computer servers or processors. Computing in parallel with tens of thousands to millions of

athematical calculations, machine learning models, ar

d graph
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PC cluster comprises several networked
anages the workload for parallel computing.
PUs (graphics processing units) are used by

g this is that each node can cooper-

ate to tackle an issue that is harder for a single computer to handle alone. These nodes are intercon-
nected to the point where they can talk to one another and create helpful output.




Until a decade ago, the exorbitant expense of HPC,
which required purchasing or renting a
supercomputer or constructing and operating an
HPC cluster in-house, made 1t unaffordable for
Most businesses. Today, HPC in the cloud, a service
or HPCaaS- offers businesses a substantially faster,
More scalable, and more cost-effective method to
penefit from HPC. HPCaaS often offers ecosystem
capabilities (such as Al and data analytics) and
HPC expertise in addition to access to HPC clusters
and infrastructure in a cloud service provider's data
center.

HPC applications In genomics are driving
continuous Innovation. HPC systems can
seguence a human genome In less than a day,
compared to the first attempt, which took 13 years.
Rapid cancer diagnosis, molecular modeling, and
drug discovery and design are other HPC
applications In healthcare and life sciences.
Weather forecasting and climate modeling, which
both involve enormous processing volumes of his-
torical meteorological data and millions of daily
changes In climate-related data points, are two
expanding HPC use cases In this field. Research on
energy and Intelligence work are two other
government and defense uses. Processing seismic
data, simulating and modeling reservolrs,
geospatial analytics, wind simulation, and terrain
Mmapping are examples of HPC uses.

The HPC cloud Is driven by surging demand
from organizations and industries worldwide. All
top public cloud service providers provide HPC
services. Additionally, many enterprises are
embracing or migrating to private-cloud HPC
solutions provided by hardware and solution
suppliers. At the same time, some continue to
operate highly regulated or sensitive HPC work
loads on-premises. For Instance, HPC s
INncreasingly used to detect credit card fraud,
which almost all of us rely on and have
encountered at some point.




Aerospace

Electritication
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With the increased concerns about climate change, there has been a shift in the outlook of people in the
Mmanner in which they lead their lives. One of these is the adoption of electric forms of transport. As of now, we
have been able to see the changeover from fossil fuel-powered engines to engines that run on electricity
majorly in road and rail travel. The next towards a greener future would be electrified aviation.

The current operation of aircrafts has degraded the air
quality in or around where an airport is located. The risk
to public health comes from the production of
emissions which include nitrous oxides, NOx , fine par-
ticulate matter, PM2.5, and ozone O3 as has been docu-
mMented widely with scientific evidence. Apart from the
substandard air conditions, neighlborhoods near the air-
ports experience higher noise levels. More recent air-
craft designs have reduced noise levels, but there are
still iImprovements needed. We can observe the start of
electrification In the aviation industry as seen In the
Airbus A350 and Boeing 787 Increasing usage of
patteries to power onboard systems. The 787 also exhib-
Its greater use of electric power engine-installed led
generators.

This approach is described as the ‘'more-electric aircraft. Future progression to electric propulsion
IS INcreasingly being proposed; first, by considering a hybrid option with energy still provided by
hydrocarbon fuel but powering electric propulsion — then, progressing to a fully electric system with
patteries providing the energy. A hybrid-powered solution iIs much more likely to be available sooner.
This could deliver real benefits through reduced emissions. It would also allow for the development of
electric propulsion motors and power electronics so that these would be ready for the switch to full
electric operation.

The gas turbine and the electrical generator, which are existing, are put together. Jet fuel —
kerosene, which could include biofuels for further environmental benefit — powers the gas turbine,
which drives the electrical generator. A new power electronics system is likely to be required to then
transfer this electrical energy to new electric motors to provide thrust. A ‘More Electric-Hybrid' systernr
could extend the use of batteries to power all remaining systems on the aircraft. A ‘Full Hybrid’ solutior
would combine the power available from the generator and batteries to power all aircraft systems,
with each means of energy supply augmenting the other in different ratios during different fight
phases.




Both architectures can collectively be described as
hybrid solutions, with a high likelihood that prototype
testing will enable the jump straight to the Full
Hybrid solution with electrical energy being com-
bined from both sources to power all systems. The
current generation of gas turbine engines are
designed to fulfill the different thrust requirements
that are needed for take-off, climb, and cruise, as well
as different air flows coming onto the aircraft and
changes in altitude, but do not function with optimal
efficiency In all cases. In a hybrid solution, the gas
turbine could be kept relatively isolated from those
shifting conditions, so that 1ts only job Is to power a
generator and it can run at an optimized, single
speed.

Then, In turn, it would power an electrical generator that drives the conversion systems needed to
give electrical energy. A risk to this approach would be the rellance on unproven power
distribution systems and high-power electric motors — but this Is one of the issues being
addressed through prototype development, such as with the Airbus E-Fan X, which does so initial-
ly by switching one, of four, engines to be powered INn this way. This system could then be
developed by changing the energy source from a kerosene-powered gas turbine and generator
to the use of batteries in an ‘All Electric’ system.

The full propulsion and electrical system, combining all the technical operation equipment inside
the aircraft, would almost certainly become heavier than the current systems it replaces. Also, the
aircraft will land at a higher proportion of the take-off weight compared to today's aircraft, due to
the batteries. Some estimates suggest that to compensate for these effects we'd need to reduce
the airframe mass by around twenty percent. The potential reductions required for a fully electric
system are greater still. Siemens has already developed a new type of electric motor that, with a
welight of just fifty kilograms, delivers a continuous output of about two hundred and sixty
Kilowatts — five times more than comparable welght systems — using a hybrid-electric propulsion
system. While this i1s pushing boundaries, the two hundred and sixty kilowatts produced is a small
amount compared to the needed power to make a commercial aircraft viable for travel is from two
to fifty megawatts.

Currently, jet fuel In the wings depletes as the fight
continues, and the structure of the wing accounts for that.
Batteries could help In a future wing because they'd be a
fixed mass throughout the fight, and adding their mass into
the wing could help with aeroelastic tailloring. That means
there's a possibility of tuning the wings to make them more
aerodynamically efficient by allowing them to become
longer and thinner. The change to an electrical system could
also enable distributed propulsion allowing radically
different aircraft configurations.

With advancements In electronics required for the conver-
sion and the reduction of weight of the engine and a
possibility of a differently oriented aircraft might be the next
revolution the aviation industry faces and from this, we will
be closer to reaching our goal of a greener and more
sustalinable world to reside In.
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Have you ever wondered how your chargers keep getting smaller while still getting faster and
more efficient at charging your devices? This Is the result of a recent significant transition in the
electronics industry towards GaN-based battery chargers.

More recently, as more and more Innovations In battery charging technology emerge and enter the
power charging market, the new GaN-based charging technology is rising to fame. However, there
are numerous other important-to-know applications for GaN HEMTs as well. This article should take
you through the basics of what GaN HEMTs are all about and why it has recently become a buzzword

What are GaN HEMTSs, and why do we need them? Source Gate Drain

Gallium Nitride (GaN) High Electron Mobility Transistors
(HEMTs) are a type of high-power, high-frequency transistor
that 1s widely used In a variety of electronic and electrical
applications, such as radio-frequency (RF) power amplifiers,
high-voltage switches, and inverters. They are made from
gallium nitride (GaN), a wide bandgap semiconductor
mMaterial with high electron mobility and high breakdown
voltage. GaN HEMTs offer several advantages over
traditional transistor technologies, Including high Increase of
breakdown voltage, high switching speed, and high :;::f&:f.f::m
thermal stability, making them well-suited for use in el
high-power, high-frequency applications such as switching

power supplies, wireless high-speed communication

systems, radar systems, portable electronic devices, and

other applications where space is limited.

J-layer cap

GaN-based carrier electron layer

How are GaN HEMTs made, and how do they work?

GaN HEMTs are typically grown on a substrate material such as silicon or sapphire using a process
called metal-organic chemical vapour deposition (MOCVD). The GaN layer I1s then patterned
using photolithography and etching techniques to create the active region of the transistor. A
gate electrode I1s then deposited on top of the active region, and source and drain electrodes are
deposited on either side of the gate electrode.

The operation of a GaN HEMT is similar to that of other types of transistors. When a voltage is
applied to the gate electrode, it creates an electric field that modulates the flow of electrons
between the source and drain electrodes. This allows the GaN HEMT to act as a switch, allowing
current to flow through the device when the gate voltage is high and blocking current when the
gate voltage is low.




So, why all the buzz about GaN-based tech? Why are they better than our traditional Si-based
tech?

One of the key features of GaN HEMTs is their high electron mobility. Electron mobility Is a measure
of how easily electrons can move through a material, and it iIs an iImportant factor in determining
the performance of a transistor. GaN has very high electron mobility, which allows it to conduct elec-
tricity more efficiently than other materials, such as silicon. This makes GaN HEMTs particularly
well-suited for use INn high-frequency applications, where high electron mobility is necessary to
enable fast switching speeds. This is why GaN chargers often find applications in fast charging
technology.

Another vital feature of GaN HEMTs is their high breakdown voltage. Breakdown voltage is the volt-
age at which a transistor will fail, which is a critical factor in determining the maximum power a tran-
sistor can handle. GaN HEMTs have a much higher breakdown voltage than other types of transis-
tors, making them capable of handling higher power levels. This makes them well-suited for use In
Nigh-powevr applications, such as RF power amplifiers, where high breakdown voltage Is necessary
to prevent transistor failure.

They have high thermal stability, which allows them to operate at high temperatures without de-
grading. They also have a low output capacitance, enabling them to switch on and off quickly,
Making them suitable for use In high-speed switching applications.

They also have a high power density, meaning they can handle large amounts of power in a small
package. This is why GaN-based chargers are much smaller than traditional Si-based chargers for
the same power rating.

Are there any downsides to adopting GaN technology?

Despite their many advantages, GaN HEMTs are not without their
challenges. One of the main challenges I1s the high cost of
Manufacturing GaN HEMTs, which can be  significantly higher
than the cost of manufacturing other types of transistors. This Is
pbecause GaN Is a more expensive material than silicon, and the
MOCVD process used to grow GaN layers Is also more expensive
than other semiconductor fabrication technigues. This can make
GaN HEMTs unsuitable for some cost-critical applications.
Additionally, GaN HEMTs are more susceptible to voltage spikes,
and electrical overstress than other types of transistors, which can
lead to device failure If not properly managed.

Conclusion:

Despite these challenges, GaN HEMTs continue to become
INcreasingly prevalent in a wide range of applications due to
their unigue combination of high-power, high-frequency
performance, nigh-power density and high thermal stapility.
They are used In various electronic and electrical devices,
iINncluding RF power amplifiers, high-voltage switches,
INnverters, and power converters, as well as in various military
and aerospace applications. With continued research and
development, GaN HEMTs will likely continue to play a

significant role in the electronic and electrical industries in B L eailone e

the coming years.
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INn high-voltage switching converters, power MOSFETs based on superjunction technology have established
themselves as the standard. The preeminent design platform for high-voltage devices was based on planar
technology before superjunction MOSFETs became commercially available.

The super-junction structure was created in the field of power transistors in order to go beyond the limitations
of planar structures. A flat or planar transistor Is a structure that Is planar. The disadvantage of this

arrangement is that as the rated voltage Is iIncreased, the drift layer thickens, increasing the ON-resistance. In
contrast, a super-junction structure I1s one In which numerous vertical pn junctions are constructed. As a
result, a high voltage is maintained while a low ON-resistance and lowered gate charge are obtained. There-
fore, the concept of charge balancing serves as the foundation for the physical design of superjunction

MOSFETS.

The principal use of the superjunction idea Is In 500-800 V rated power
devices. However, its boundaries are constantly shifting to lower voltages
with Integrated solutions and to higher voltages (1.2 kV), where It must
contend with wide-bandgap materials like gallium nitride (GaN) and sili-
con carbide (SIC), as well as silicon bipolar devices like the insulated gate
bipolar transistor (IGBT). One must examine the benefits and, more
crucially, the drawlbacks of the power Metal Oxide Semiconductor Field

Effect Transistor In order to comprehend the need for the superjunction
(MOSFET).

History of superjunction power devices:

Superjunction devices were originally addressed in the patent field
IN the 1980s and 1990s, but it wasn't until the late 1990s that they
were actually put Into practical use, with Infineon and ST
Microelectronics taking the lead with their respective brand prod-
ucts CoolMOS and MDMesh. Today's marketplace and specialist
literature are filled with commercial goods and a variety of publica-
tions. Superjunction is expected to have a global market worth $1
billlon by 2017 with a compound annual growth rate of above 12%.

Breakthrough to Commercialisation:
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The development of CoolMOS as a commercial product is closely related to establishing a process flow for
mass manufacturing as well as to addressing a number of conceptual Issues. Although a perfect
superjunction device would have roughly equal doping in the n- and p-regions, such a device would not be
avalanche resistant and would not even permit measurement of the breakdown voltage with a forced
drain-to-source current in the milliampere range. The voltage is raised to the point where the electrical field
achieves its maximum field strength and the creation of electron-hole pairs begins as a result of avalanche
events brought on by switching of unclamped load currents.Electrons move to the drain, whereas holes flow
to the source contact, separating the carriers through the electrical field.




IN this scenario, the avalanche current would produce a fil-
ament and, at extremely little current, instantly destroy
the gadget. Therefore, areas with a distinct surplus of one
doping type must be included In the design of an ava-
lanche-resistant superjunction device to enable a stable
breakdown characteristic. The design parameter that may
pbe flexibly selected is the current density at which flat field
IS attained. However, tradeoffs In ON-state resistance and
cost are related to avalanche toughness. In the end, ava-
lanche capabillity 1s only necessary in low power Flyback
converters at relatively low current levels, according to our
experience over the past almost two decades. Overvolt-
age capabillity, for INstance during surge occurrences
at the mains Input, I1Is especially crucial in high power
applications. Temperature-related INCreases N
breakdown voltage (avalanche onset) provide more head-
room for clamping circuits to absorb surge energy.
When using vertical device ideas, it becomes necessary to
get the high voltage potential supplied to the device's
backside to the surface in a controlled way for 600 V rated
power MOSFETs. The space charge layer enlarges not just
laterally but also vertically as it approaches the chip's
edge. Under no circumstances should the device fail In
the edge termination. Therefore, voltage headroom must
be provided by the border construction to account for
changes in the manufacturing technology's chosen pro-
cessing methods. This Is a true three-dimensional chal-
lenge because of the corners of the real chip architecture
and the curvature of the electric field lines. Consequently,
the gquest for ever-lower specific ON-resistance of super-
junction devices Is based on a multiobjective optimization
taking INto consideration ruggedness and
manufacturability factors Ilike avalanche capabillity.

Applications and Conclusion:

The superjunction iIdea has been crucial In overcoming the re-
strictions and difficulties in power devices. Without a doubit, sili-
con's theoretical performance limit was incorrect, and silicon
superjunction devices now pertorm orders of magnitude better
than what their theoretical limitations were thought to be.

Today's silicon superjunction devices compete with the more
sophisticated, but also more expensive, SIC and GaN devices
without entirely outperforming them in terms of performance
and nevertheless provide a greater level of manufacturability
and shown durability. It 1s also crucial to emphasize that
wide-bandgap devices like SIC and GaN might utilize the super-
junction, further strengthening their exceptional potential
against silicon-based products. Moreover, the superjunction
Idea might be used In various structures, including high voltage
terminations, Schottky and p-i1-n diodes, IGBTs, and other bipo-
lar devices, as well as lateral RESURF-type devices for power In-
tegrated circuits.
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Have you ever seen murmuration? Or
questioned yourself why thousands of
birds gather N murmuration?
Interestingly it was found that they
exchange Iinformation about good
feeding areas and also to protect
themselves from predators. What if this
IS an Implementation in robotics where
machine to machine interaction takes
place?

Swarm robotics Is one such Embodied
Artificial Intelligence system.The idea
was inspired by social insectst, which are
able to get a global view using only local
iInNformation. Bees, for instancett, use
gqueueing delays as a cue for balancing
the global workload, and ants use
pheromone trails to find the shortest
paths in large environments.

In swarm robotics, multiple robots are
coordinated to perform complex tasks
that cannot be done Iindividually by
leveraging local interactions among the
robots and between the robots and the
environment. In this individual robots
have processing, communication ana
sensing capabilities locally on-board so
they are able to interact with each other,

and react to the environment autonomously.
However these algorithms are implemented
using centralized control In real worlad
applications.

Swarm behavior is characterized by forming
patterns, exploring the environment, and
orientating collectively to assign tasks. Self
healing, self reproduction anda
human-swarm Interaction are
miscellaneous swarm behaviors. Self healing
minimizes the impact tof robot failure by
recovering the swarm from faults caused by
deficiencies of individual robots.

Swarm allows itself to replicate the pattern
created to produce a new robot by
eliminating the human engineer. Human
swarm interaction allows us to control or
receive information.




Secure and Secret cooperation in robot swarms

An MIT Project studies deployment of swarms of robots in
cooperative robotics missions in which the “blueprint” of the
swarm’'s mission is provided without disclosing its raw data. They
carried out 2 missions - foraging and maze formation. In both
missions, the swarm robots should autonomously secure its
peer-to-peer communication through cryptography and carry
out sequential tasks without explicit knowledge of the mission’s
high level objectives. Their simulation and real-robot
Implementation demonstrated the feasibility of Merkle Trees as a
successful decentralized cooperation mechanism for swarm
robotics systems where privacy plays a critical role - network of loT
devices, multi-robot factories, healthcare automation, and many
more.

Crazyswarm: A Large Nano-Quadcopter Swarm

Crazyswarm is a project conducted by USC in 2017 where they
studied a large swarm of miniature quadcopters flying in dense
formation indoors. The large number of small vehicles motivates
novel design choices for state estimation and communication
using motion-capture marker arrangements and radio
communication. They achieved reliable flight with accurate
4 \ tracking by implementing the majority of computation onboard,
Jincluding sensor fusion, control, and some trajectory planning.
They implemented their system architecture and studied |latency
and tracking performance for swarms with up to 49 vehicles. Their
system can serve as a foundation for a wide range of future work

j‘ , IN Multi-robot planning, coordination, and control.
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A8l 2014, is the largest swarm to date. It allows "hands-off"
/ programming, powering on, charging all robots. Each robot has
the basic capabilities required for an autonomous swarm robot
(programmable controller, basic locomotion, and local
communication), but is made with low-cost parts. Kilobot swarm
was developed to investigate collective "artificial" intelligence
(e.g. sync, collective transport, self-assembly) and to explore new
theories that link minimal individual capabilities to achievable
swarm behaviors. By using a combined theory-experiment
approach, they aim to develop new algorithmic insights into

robustness, scalability, self-organization, and emergence In
collectives of limited individuals.

/ 42/ The Kilobot is a swarm of 1024 robots demonstrated by Harvard in
A




MILITARY

Swarms of military robots can
form an autonomous army that
can steer and take offensive
actions by themselves. They are
unmanned and can be loaded
with explosives to deter and
destroy the enemy.

FORAGING

NIS demands several
fundamental skills from 2
group of robots, such as
collective exploration, shortest
path finding, and efficient task
allocation. Some examples of
applications of foraging
scenarios are toxic waste

EXPLORATION AND MAPPING

INnspection processes such as
space explorations are
time-consuming and
cost-intensive and can Dbe
carried out using localization
methods combtined with the
information exchange between
robots to create a distributed
framework.

DANGEROUS TASKS

Individuals that create a
swarm-robotic  system  are
dispensable Making the
system suitable for domains
that contain dangerous tasks.
~Oor instance, demining can be
cheaply accomplished by a
swarm of robots.

PRECISION AGRICULTURE AND
SMART FARMING

Deployment of configurable,
scalable, and adaptive swarm
systemns  of unmanned  aerial
vehicles (UAVs) and ground robots
enables optimal use of fertilizer,
minimal use of water, reduction In
soil compaction, and non-chemical
weed control. Swarm robotics could
also potentially be used to create
artificial bees and insects to pollinate
crops and other important plants to
ensure their survival.

OIL SPILL CLEAN-UP

MIT's Senseable City Lab
developed a fleet of low-cost
oil-absorbing robots called
Seaswarm, an autonomous and
low-cost  solution for ocean
environment  protection. A
nanomaterial robot can absorb
oil up to 20 times its weight.

clean-up, search and rescue
(SAR), and collection of terrain
samples.

The development of swarm robotics in real-life applications is still
INn its infancy. Most tests for swarm robotic systems are limited to £
simulators. These simulators are mostly not able to take real-life 7|
circumstances into account. Dute to this, a system that has been

simulator iIs not necessarily also

tested successfully iIn a
successful in real life.

Research shows that the evolution of swarm robotics is growing

INn the direction of huge similarity with natural swarms. These

natural swarms are autonomous, have no direct communication, = ""“
self-organized, coordinated, and cooperative. The focus of ‘.‘
building swarm robotic systems aims to build systems that are able

to achieve complex goals while staying simple. However, building

systems with such properties is not an easy task. There is a lot to

be accomplished in the development of swarm robotiCS —mm==A 7
hardware and software. — i




Nanorobots in Medicine

Scientists are finding ways to develop nanorobots that are capable of navigating
inside a human body and targeting and killing diseased cells (cancer/HIV).
Designing such nanorobots cant be very costly and complicated as they need to
be very precise and accurate so that they only target diseased cells and not
healthy ones.

Snake Robots for many Purposes

Swarms of snake robots can be a very effective choice tor surveillance
and reconnaissance systems. Snake robots are flexible, selt-contained
robots that can access places that are not accessible to humans. For
example, looking for survivors in a collapsed building or in a
radioactive environment. They can be used as spy cameras, for
conventional open surgery, surveillance underwater, climbing
mountains or buildings, etc.

Replacing Labour

Swarm robotics can be used to replace labor. However, it Is important that these
robots have Artificial Intelligence, only then would it be possible to replace humans
with automation. Many other jobs can be replaced completely, or human assistance

can be decreased with the help of robots. For example, robotic swarms can be hired

as assistance for cleaning in a factory or store, for helping customers in transporting
heavy items to their cars, helping in making food or drinks, or in restaurants for
delivering food items to tables.

The field of swarm robotics has seen significant advances in recent years equipping

It with capabilities and traits like collective decision-making, autonomy, scalability,

and adaptability, making swarm robotics extremely suitable for tackling real-world
challenges.

In the film Big Hero 6, the protagonist, Hiro Hamada
presents his iInvention, microbots - tiny robots
capable of forming together in whichever shape or
function as per the user's command. Though swarm
technology still has a long way to go before we
develop systems that can mimic self-organization
and coordination features as displayed by the
microbots, the potential for swarm robotics to
provide solutions for many of our challenges appears
virtually limitless, which could make it one of this
» century’s most significant technological
* advancements.

Jyosna Siripuram, Year lll
J. Soundarya, Year |V
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| did my internship at the "University of Guelph!" It Is a beautiful and affordable
city. | got to know about Mitacs Research when our seniors briefed us during the
2Nnd year break.

| did my 3rd Year Mitacs intemsh|p under Prof. Eranga Ukwatta focusing on newly
developing “Federated Learning”. It is a machine learning technigue in which a
machine learning algorithm is trained across multiple decentralized devices
using the local data available on the device. Using this technigue, we ensure that
local data available on one device isn't visible to another. Hence, it makes sure
that it trains on multiple local data without compromising its privacy. A Ph.D.
scholar, Zachary Szentimrey was also assigned to assist me throughout the
internship. During the initial few weeks, | had to read a few research articles to
cover the basics, and later we started working on our project. There were no strict
timMmings to visit our lab. Both my professor and my scholar were amiable.

| was also assigned to Mr. All Ahmadi to make me comfortable with the city. |
traveled to Niagara and Toronto and managed to buy a few gifts and
chocolates for my family and friends. On the whole, | had a wonderful
internship experience. It helped me learn many new things, visit new places,
meet many amazing people, and make friends worldwide.

If you are interested in doing MITACS Internship in 3rd year, then try doing an
internship under a professor from any IIT/NIT in your preferred domain as it would
INCrease your chances.
Best of Luck!!

The NTU-India Connect Research Internship Program is a prestigious academic
research program by Nanyang Technological University, Singapore. It is open to
ore-final year graduates/undergraduates who have not studied at NTU previously.
't is held in three different batches of 8-12 weeks throughout the year, Batch |
(January—June), Batch 2 (May-July), and Batch 3 (August-December). | applied for
3atch 2 (May-July) in my fifth semester in December 2021. The application
requires three project preferences from the available project statements in the
NTU website and one academic letter of recommendation. My application got
accepted in March 2022 via email. Even though it is usually an offline program, we
had to do it online due to strict COVID restrictions of the Singaporean
government.

| was assighed a project titled "Wave Dynamics Compensation during Navigation
of an Autonomous Unmanned Surface Venhicle” under Dr. Xie Ming. Professor Xie
Ming Is an Associate professor in Nanyang Technological University, Singapore
and the President of Robotic Society of Singapore. The project started in May
2022. It majorly involved concepts related to Robotics and software like ROS and
Gazebo were used. My work mainly revolved around building a controller to
navigate between two points. During the project term, weekly online meets were
held with the professor in charge and the team. Discussions regarding the project
took place in the meeting, and the status was updated. The professor in charge
and the NTU-India Connect committee verified the final project report before
granting the fellowship. By the end of 11 weeks, our project report was verified and
declared over.

This program provides creative and engaging problem statements which are
highly appreciable. The peer groups involved in a project are competitive and
comfortable. | had a great learning and working experience overall. Being a
prestigious fellowship, it was also a great addition to my Resume. If you are
looking for an impressive research experience, do give NTU-India Connect a try.

INTERN DIARIES
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| had the opportunity to do my 3rd Year internship at the Western University
located in the lovely neighborhood of London in Canada. My project was baseo

N “ Smart Meter data Compression using 1-D Convolutional Autoencoders” and |
was guided by Dr. Firouz Badrkhani Ajael. The project was based on Core topics
such as Power Systems and Power Electronics which were then combined with
Al and ML. Smart meter (SM) data can be used to implement demand-side
control, fault detection, and system monitoring. To handle massive amounts of
data, both in terms of storage and transmission, a convolutional autoencoder is
proposed to compress data to reduce the volume for transmission and storage
purposes and to restore the original data. Our objective was to develop a 1-D
convolutional autoencoder which can compress the smart-meter data with a
high compression ratio and when reconstructed (decompressed) it should be
able to provide a low reconstruction error.

During the internship, | also got the chance to visit amazing places such as
Niagara falls and Toronto. Not only the place but the people were also so nice ano
kKind towards us. | am grateful that | got a chance to do Foreign Research
Internship which expanded my knowledge in Power Systems and will also help
me in My future ambitions.

| would encourage MITACS aspirers to maintain a CGPA of 8.5+ and pursue
relevant projects in their 2nd Year summer. If you plan to pursue further
education, research internships like MITACS will definitely boost your profile. | am
truly grateful for having this opportunity to share my experience with you.
Hopefully, it's helpful to you In the future.
All the Best !

| Interned at the University of Southern California, Viterbi School of Engineering
through the IUSSTF-Viterbi Internship Program under the guidance of Professor
Quan Nguyen at the Dynamic Robotics and Control Laboratory in offline mode for
8 weeks starting May 15th,2022. The application process was through the online
application portal where | had to provide basic academic information and a couple
of write-ups on my research interests, professors that | would like to work with,
previous technical experiences, and career goals.

For the internship, my problem statement was to explicitly estimate the dynamics
of a loaded quadruped to Improve the stability of a model-based controller. Model
Jredictive Control(MPC) is a model-based controller which uses a dynamic model
of a system to produce an effective control input that is extremely robust but only
iNn the vicinity of the defined dynamical model. When the guadruped(legged
robot) is loaded, the dynamics of the system change and a new model needs to
be defined for the stable operation of MPC. My role in the team was to develop
machine learning algorithms and use the predictions to improve the controller’s
robustness and stability of a guadruped. | proposed a framework with feedback

that used LSTMSs to predict the required parameters which were simulated ano
tested in both MATLAB and ROS.

Through the internship, | learned in-depth about Model Predictive Control anad
control of a guadruped to perform walking and trotting gaits and to implement
machine learning models to optimize classical control methods. | also gained
iNvaluable experience in the simulation of robots in gazebo and MATLAB as well as
implementing my approach on actual hardware such as Al guadruped ropbot.

This internship provided me with an opportunity to gain a holistic understanding
of robot control and optimization in conjunction with machine learning. Apart
from the technical aspect of the internship, it was also an exciting and new
experience living in Los Angeles. It was overall a very rewarding experience and |
thank [USSTF, USC Viterbi, and NITT for this wonderful opportunity.
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completed my internship at Boeing India Pvt. Ltd. as Electrical Analysis Intern Engineer. | got this
internship through the Training and Placement Cell of NITT. The mode of the internship was offline,and |
was in Hebbal, Bangalore for about two months from June 8, 2022, to August 8, 2022. | had completed two
orojects during my internship.

My first project was titled BCA: Process tools and Initiative with the team under Boeing Commercial Airlines.
worked with a team of ten members, including my reporting manager Mr. Chirag Trivedi. Our work was
pbased in the electrical domain, and my role was to develop a tool with the help of Python to help the team
derive the accurate output. My interaction with my manager used to happen daily. He guided me, helped
me with my project, and | updated him regarding the same. The other project which | did was under Boeing
Defence Systems and it was to make an Excel Macro for monitoring and tracking an employee's
performance.

Some of the major takeaways from my internship are Office Etiguette and the taste of Corporate lite. There Is
a considerable difference between the college and the corporate world. | also got to know more about
Boeing, how the MNC works, their manufacturing and products, assembling, and a lot more. Boeing had a
pleasant and welcoming work culture, making it very comfortable to work with. And the best part was to see
the real time application of what | learned through my B.Tech.

One Interesting fact about Electrical Domain is that it actually runs on software. There are sufficient
hardware applications as well, but for beginners and interns, its more of tools and software. The ease of
working with a company also depends on your adaptapility and learning skills, rather than just reproducing
already-learned concepts. Students can familiarize themselves with the software environment rather than
fearing machines which will be helpful while doing simulations etc. Most of the domains require software
knowledge in the present scenario.

| did my Summer Internship at Google India as a Software Engineering Intern. It was a wonderful and best-
of-the-kind experience. My project was a part of the Google Ads team, and | primarily worked on the Server
Side of an internal APl involving Database Management. My coding work mainly consisted of Java, Protocol
Buffers and several other internal tools. My Host Manager and co-host were super supportive and most
welcoming, allocating time every day for a short meeting to clarify any doubts | had and discuss progress
updates despite their busy schedule. | want to thank my team for providing me with a warm anad
welcoming environment that helped me get comfortable and made it easier to discuss ideas and improve
My understanding of the projects under the team. My internship was a virtual internship for two months,
and Google made me feel as though | was working from the office and in person with my teammates with
their many helpful tools and culture. The culture of Google is the best part of working at Google, where
everyone treats each other with equal respect, and we are given the freedom and trust to complete our
work effectively. Each person working at Google is highly enthusiastic about sharing their knowledge. It was
a great learning experience for me working with the best software engineers in the industry - learning to
write clean code, testing software, high-level and low-level design of products and many more. | also got to
Improve my soft and communication skills, which are indispensable for a promising professional career.

Strong knowledge of basic Data Structures and Algorithms, Advanced Data Structures such as Graphs and
Trees, and good Problem-Solving Skills help clear the selection process. As the interview involves writing
code, equip yourself with the practice of writing bugless clean code in the first run. It is also essential to have
solid projects and a good resume, and | recommend pursuing Competitive Programming and pursuing
orojects that follow your specific CS interest.

The Google Selection process and these two months of Summer Internship changed my life, and | made
the best memories of my life working there and gained many new friends and excellent mentors for life.
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| completed my Internship as an Analog Design Intern at Texas Instruments. | got the internship through an
On-Campus Employment Campaign. The required CGPA was 7.0 or higher to qualify for the company. The
selection procedure began with an online aptitude test that included sections on Digital, Software, and
Analog Electronics. Candidates were shortlisted for further interviews pbased on test performance. | had a
Digital, Analog, and ATD interview. The interview stage included fundamental inquiries to determine the
extent of our subject understanding.

| had a hybrid internship, working two weeks online and the remaining seven offline. | was assighed a
supervisor who helped me throughout the process and worked closely with me. | handled a real-worlc
project where | had to model electrostatic air discharge. There was some hardware in my project. So, | hac
the opportunity to visit the Tl lab facility in Bangalore. Working on actual hardware gave me great pleasure
and helped me grasp lab etiguette. The project also included simulation work, all of which was based on
extensive literature reading. | had to give my mentor weekly reports and deliver a final presentation to the
entire team. Following the presentation, we had a fruitful conversation regarding the project's prospects
and acquired information concerning project handover.

One of the best things about working at Tl was their culture, where anyone could voice a problem or offer
a recommendation regarding a project, reflecting their inquisitive learning nature. The entire internship
experience taught me several aspects of working in a corporate environment and professional values. If
you are Interested in working in the electronics industry, Tl offers one of the best internship opportunities.

| completed my 3rd Year Summer Internship at NVIDIA in online mode. | got the internship through
an On-Campus Recruitment Drive for the Hardware Engineer Intern role at NVIDIA.

The CGPA cut-off was 8 or above. The selection process had 3 rounds. Firstly, the candidates go
through a CV screening stage. Second round Involved an 1-hour test (Online Assessment-OA)
consisting of 20 questions with negative marking. The OA focussed on testing the candidate’s
knowledge In Digital Electronics and their Problem solving ability. It had 2 sections - General Aptitude
(5 questions) and Digital Electronics (15 questions). | had referred to Digital Electronics by Morris Mano
for theory to cover knowledge gaps and practiced qguestions online from several websites like
asicdigitaldesign.wordpress.com and visi4freshers.com. In the third round, candidates who cleared the
OA are interviewed. In my interview, | was asked to Introduce myself and explain my previous projects
and internships in detail. Then, | was tested on Digital Electronics Basics, STA, Memory Systems and
Pipelines, and digital design. | was asked to solve a design guestion and an Aptitude guestion.

My project at NVIDIA was based on functional coverage. | had to evaluate and implement the best
model using the CHI protocol, compile all my observations and results in a PPT and internally
oresent it to the team. My work focused on performing Nodal and Interface Coverage of my model to
ensure that all the components are working as expected. Through the internship, | got some real-
world working exposure. By working on challenging projects, | got to know more about my strengtns
and weaknesses. Not only my technical skills but also my soft skills honed during this internship.

| hope this article helped you find the information you were looking for. To all the aspirers out there, |
would encourage you to be optimistic throughout the process and trust your preparations. Put in
your pest efforts and your day will come soon. | would be extremely happy to help in case you have
doupts. You can connect with me at uthanpratik4@gmail.com.
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“It's not the convention.”
| said , Why not?

Throughout my academic years in college, | was inclined towards management and wanted to further
explore the same. In this journey | found out that this vast domain had scope in several fields like supply
chain, people management, data analytics and many more.

| secured an opportunity to intern with P&GC via campus recruitment in the summer of 2022. The
selection process involved two rounds of online test which was followed by resume shortlisting. The
selected candidates were called for a final round of personal interview.

My 10 week long intemsmp was based in P&G consumer health plant, Goa. My project involved doubling
the productivity In packing line units. People Management was the key domain | worked under. |
focused on eliminating man power in possible areas to establish a more effective work system. | also
played a major role in suggesting and implementing methods that improved the machine efficiency. |
laid the groundwork for solutions to problems that needed long term resolvement and handed it over
for further process . For problems at a smaller scale, | solved and implemented solutions then and there.

My internship tested not only my promptness to identify a problem, but my spontaneity to efficiently
solve the same as well. | learnt the method of root cause elimination- that is, looking through a problem
on a deeper scale to identify and eliminate the prime cause of it. This not only helped me during my
iINnternship, but in my daily life as well. | also had to manually collect data on the factory floor and study
the same, which taught me to thoroughly analyse data.

| saw my managerial game level up, as | started taking new initiatives and found varied methods to solve
a problem. This bullt my crisis management and adaptive leadership skills. Looking back, my growth
curve during this internship was indeed exponential. It fueled my growth mindset that navigated to my
goals In future.

At college, being part of several teams and leading them definitely helped me build my skill set that got
me through. Our institution provides opportunities for infinite possibilities, which, if utilized properly, will
definitely enrich one's aspirations and get him/closer to his/her goals. Never be hesitant to seek the
same. One should remember that keeping track of academics is also equally important.

f Interested in the Techno-Managerial domain, it is wise to focus on learning further about Data Analysis
Mmethods. Interaction with a like minded peer set also helps in quantum to get an idea about setting
your goal path. On the whole, this internship was one of the best experiences in my career development
journey. All the best to all the aspirers out there!

| got an opportunity to intern at Microsoft as a software development intern. The selection process included
one OT and three rounds of Interviews. The online test was of moderate difficulty. The first two Interviews were
technical, and the third round was HR. [t was a virtual internship. | joined the Bing Ads Team.

My project was the Risk Recommender, and it was based on risk analysis and fraud detection. One thing to
ook forward to was the work culture at Microsoft. | was also invited to join the team offline for a couple of
days.

The most exciting part of my internship was that | got to interact with a couple of sister teams and get their
iNput on various aspects of my project. At Microsoft, | had the liberty to get my hands dirty by trying multiple
things. | was encouraged to pursue different ldeas and technigues, and my project had a bit of software
development, a few statistics, and machine learning as well. In essence, | had a very interesting and
knowledgeable experience at Microsoft.
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