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Department Vision:-
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To be recognized as an excellent department offering competent technical education to create competent
electronics & telecommunication engineers for the benefit of the common masses.

Department Mission:-

Committed to serve the needs of society through innovative teaching learning processes, promoting industry-
institute interaction to provide competent and cultured electronics and telecommunication engineers.

Program Educational Objectives:-

1. To impart state of art technical education in the Electronics & Telecommunication Engineering.

2. To promote society beneficial projects and activities.

3. To develop soft skill, team work, professional ethics and multidisciplinary approach for the carrier

enhancement.

4. To bridge the gap between Industry-Institute through collaboration with Industries, Institutions and

Universities.

5. To provide suitable infrastructure and facilities in tuned with advancing technological evaluation.
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Greeting,

Department of Electronics and
Telecommunication Engineering is celebrating
“MVP Samaj Din” by unveiling technical newsletter
“TeChronicle” VOL-6, ISSUE-2 on 19th August
2024.

The day is celebrated to remember all Karmaveer
of M.V.P. Samaj, it is also birthday of Karmaveer
Raosaheb Thorath.
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% Revolutionizing the Future of
Electronics: The Rise of 3D ICs
[Darshana Narkhede (4t* year)E&TC]
Introduction
The semiconductor industry is witnessing a
transformative shift with the emergence of 3D
Integrated Circuits (ICs). This revolutionary
technology is poised to redefine the future of
electronics, enabling faster, smaller, and more
powerful devices. In this article, we will delve
into the world of 3D ICs, exploring their
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architecture, benefits, applications, and the
future of this groundbreaking technology.

What are 3D ICs?

Traditional ICs are designed in a 2D layout, with
components arranged in a flat, planar structure.
In contrast, 3D ICs stack multiple layers of
components on top of each other, creating a
three-dimensional structure. This innovative
design enables greater functionality, reduced
power consumption, and increased
performance.

Architecture of 3D ICs:

A 3D IC consists of multiple layers, each with its

own functional components, such as:

1. Logic Layer: Contains the processing units,
memory, and control logic.

2. Memory Layer: Stores data and program
instructions.



3. Sensing Layer: Includes sensors and actuators
for interacting with the environment.
4. Power Layer: Manages power distribution
and voltage regulation.
Interconnect Layer: Enables communication between
layers using through-silicon vias (TSVs) or other
interconnect technologies
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Applications of 3D ICs:
Artificial Intelligence and Machine Learning: 3D ICs
enable faster processing and improved performance
in Al and ML applications

1. Internet of Things (loT): 3D ICs power

the development of smaller, more efficient

loT devices.

2. High-Performance Computing: 3D ICs
drive innovation in data centers and high-
performance computing applications.

3. Mobile Devices: 3D ICs enable the

creation of smaller, more powerful mobile

devices.
Autonomous Vehicles: 3D ICs enable faster
processing and improved performance in
autonomous vehicle applications

Conclusion:

3D ICs represent a significant leap forward in
semiconductor technology, offering unparalleled
benefits and opportunities. As the industry continues
to innovate and push the boundaries of what's
possible, one thing is clear — 3D ICs are here to stay,
and their impact will be felt for years to come
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% Semiconductors
[Dhananjay Gaikwad (4t* year)E&TC]

Semiconductors are materials with electrical
conductivity between that of a conductor and an
insulator. Silicon is the most commonly used
semiconductor material, but others like germanium
and gallium arsenide also play crucial roles. The
unique properties of semiconductors arise from
their atomic structure, which allows them to control
the flow of electrical current.

The semiconductor industry began in earnest in the
mid-20th century with the invention of the
transistor in 1947 by John Bardeen, Walter Brattain,
and William Shockley at Bell Laboratories. This
breakthrough led to the development of the first
integrated circuits (ICs) in the 1960s, which paved
the way for modern electronics. Semiconductors
are the cornerstone of modern technology, driving
advancements in everything from smartphones to
space exploration. These materials, characterized by
their ability to conduct electricity under certain
conditions, have revolutionized the way we live,
work, and communicate.

Key Technologies and Innovations

Transistors and Integrated Circuits

Transistors are the building blocks of all
semiconductor devices. They can amplify or switch
electronic signals, making them essential for digital
circuits. Integrated circuits, which combine multiple
transistors into a single chip, have exponentially
increased computing power while reducing cost and
size.



Moore's Law

Named after Intel co-founder Gordon Moore,
Moore's Law observes that the number of transistors
on a microchip doubles approximately every two
years, leading to a corresponding increase in
computing power. This prediction has held true for
several decades, driving rapid advancements in
technology.

Advances in Manufacturing

The semiconductor manufacturing process has
evolved significantly, incorporating advanced
techniques like photolithography, doping, and
etching. These processes have enabled the
production of increasingly smaller and more efficient
chips, pushing the boundaries of what is
technologically possible.

Applications of Semiconductors

Consumer Electronics

Semiconductors are at the heart of all modern
electronic devices. Smartphones, tablets, and
laptops rely on microprocessors and memory chips
to perform complex tasks efficiently. The
miniaturization of semiconductor components has
made it possible to pack immense computing power
into small, portable devices.

Telecommunications

The telecommunications industry depends heavily
on semiconductors for devices like modems, routers,
and cell towers. These components facilitate the
transmission of data across the globe, enabling
instant communication and access to information.

Automotive Industry

Modern vehicles are equipped with numerous
semiconductor devices, from engine control units to
advanced driver-assistance  systems  (ADAS).
Semiconductors help improve vehicle performance,
safety, and fuel efficiency, and are integral to the
development of electric and autonomous vehicles.

Healthcare

Semiconductors play a vital role in medical
technology, powering devices such as MRI machines,
pacemakers, and wearable health monitors. These
innovations have improved diagnostic accuracy and
patient care, contributing to better health outcomes.

Renewable Energy

The renewable energy sector leverages

semiconductors in photovoltaic cells for solar panels
and power inverters for wind turbines. These
technologies are essential for harnessing and
converting renewable energy sources into usable
electricity, promoting a sustainable future.

Challenges and Future Directions

Scaling Limits

As semiconductor components continue to shrink,
manufacturers face challenges related to quantum
effects and heat dissipation. Researchers are
exploring new materials and architectures, such as
graphene and quantum computing, to overcome
these limitations.

Supply Chain Issues

The semiconductor industry is highly globalized, with
different stages of production often spread across
multiple countries. This complexity makes the supply
chain vulnerable to disruptions, as seen during the
COVID-19 pandemic. Strengthening and diversifying
supply chains is a priority for the industry.

Environmental Impact

The production of semiconductors requires
significant energy and resources, leading to
environmental concerns. The industry is working
towards more sustainable manufacturing practices
and developing energy-efficient technologies to
mitigate its environmental footprint
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¢ NVIDIA’s Architecture: Transforming the
Semiconductor Industry
[Disha More (4% year)E&TC]

The emergence of Al-based technologies has
significantly expanded the semiconductor industry,


https://www.semiconductors.org/
https://spectrum.ieee.org/tech-history/silicon-revolution/the-transistor-and-its-impact

with NVIDIA at the forefront as a tech giant. This
growth is not only poised to disrupt China's
dominance in the sector but also paves the way for
innovation across the industry. NVIDIA's
advancements inspire other firms to explore how Al-
driven technologies can address various challengesiin
multiple sectors. For instance, Al is revolutionizing
industries by enhancing data management quality,
expediting business decision-making processes,
improving data analytics capabilities, and enabling
scalability.

NVIDIA’s Path in the Semiconductor World:
Founded in 1993, NVIDIA began with a focus on
graphics processing units (GPUs) for computers and
quickly branched out, developing semiconductor
solutions that now power some of the most
advanced computing applications.

Early Insight and Strategic Change:

In 2006, NVIDIA spotted a big opportunity: using the
parallel processing power of GPUs for Al. Unlike
traditional CPUs, which handle tasks sequentially,
GPUs can manage multiple tasks at once, making
them ideal for the huge data and complex
calculations needed in Al. Recognizing this, NVIDIA
shifted its strategy to focus on GPUs specially
designed for Al.

Introduction of CUDA:

A key moment in this shift was the launch of CUDA
(Compute Unified Device Architecture) in 2006.
CUDA allowed developers to write code that took
advantage of GPUs' massive parallel processing
power, extending their use beyond just graphics. This
meant Al models could be trained much faster and
more efficiently than with CPUs alone.

Key Features of NVIDIA’s Semiconductor
Architecture:

e Parallel Processing with CUDA:

Discuss the introduction of CUDA cores, which
enable parallel processing, making NVIDIA GPUs
essential for tasks that require significant
computational power, such as gaming and Al.

e Tensor Cores and Al Acceleration:

Explain the role of Tensor Cores in enhancing Al and
machine learning processes. This feature has allowed
NVIDIA to dominate Al training and inference tasks,
which are increasingly reliant on efficient
semiconductor designs.

e Energy Efficiency and Performance:

Highlight how NVIDIA’s architecture balances
performance with energy efficiency, a critical
consideration in semiconductor manufacturing,
particularly as the industry moves towards smaller,
more powerful chips.

NVIDIA’s journey to becoming a leader in the
semiconductor industry is a story of strong
commitment, smart planning, and innovative
breakthroughs. Starting with their mission to

change computer graphics, they have now become a
key player in the future of Al. Throughout their
history, they have surpassed expectations and made
a lasting impact on the industry.

This story is a clear example of how technology can
transform and open up endless opportunities.
NVIDIA’s ongoing efforts to explore new frontiers
inspire not only tech companies but also anyone who
dreams of making a significant difference in the
world
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