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Vision of the Institute
To be a nationally recognized institution of
excellence in technical education and produce
competent professionals capable of making a
valuable contribution to society.

Mission of the Institute

e To promote academic growth by offering
state-of-the-art undergraduate and
postgraduate programs.

e To undertake collaborative projects which
offer opportunities for interaction with
academia and industry.

e To develop intellectually capable human
potential who are creative, ethical and
gifted leaders.

Vision of the Department
To produce globally competent electronics &
engineering students with
knowledge of core as well as inter-discipline

communication

domains.

Mission of the Department
o Educating the students in field of electronics
and communication engineering to create
competent professionals with moral values,
social ethics and pursuing higher education.
e Inculcating the understanding technical
competence in the fields of electronics and
engineering and
implementation of theoretical concepts in

communication

practical multidiscipline scenarios.

continues to power our world.

Message from the Head of Department
We are excited to present this analysis of Semiconductors, the fundamental engine of the digital
revolution. This issue traces their evolution toward smarter systems, discusses the current roadblocks
and immense future possibilities, and explores the new directions ensuring this foundational technology

Semiconductors:
Revolution

Powering the

Digital

Semiconductors are the building blocks of modern electronics, forming the foundation for
devices that drive communication, computation, and automation. Unlike conductors or
insulators, semiconductors possess unique electrical properties that can be precisely controlled
by doping and external signals, making them indispensable in designing transistors, diodes, and
integrated circuits. The digital revolution owes much of its success to the rapid evolution of
semiconductor technology. From the early days of vacuum tubes to today’s nanometer-scale
transistors, semiconductors have enabled exponential growth in computing power, energy
efficiency, and device miniaturization. Beyond consumer electronics, semiconductors are
shaping applied fields such as healthcare, where they power medical imaging systems and
wearable monitors; automotive technology, where they drive electric vehicles and autonomous
navigation; and renewable energy, where power electronics based on semiconductors improve

solar inverters and smart grids.

Latest Updates

DIA'S
SEMICONDUCTOR
MISSION

EV Market Growth &
Autonomous Driving

Hemory 3nm

e TSMC announced large-scale production
of its 3nm chips, promising enhanced
performance for next-generation
smartphones and servers.

e Intel expanded its semiconductor
manufacturing facilities in Europe to
strengthen global supply chain resilience
and reduce dependency on Asian hubs.

e Samsung unveiled breakthroughs in
memory technology, including next-gen
DDR5 and HBM3 solutions, aimed at
accelerating AI and data-intensive
applications.

e India’s Semiconductor Mission gained
momentum, with the government signing
MoUs with global firms to set up chip
fabrication plants and boost domestic
electronics manufacturing.

e EV market growth pushed semiconductor
demand to new heights, with companies
like NVIDIA and Qualcomm focusing on
automotive-grade chips for autonomous
driving and infotainment systems.

Semiconductor Evolution: Enabling Smarter Systems

The semiconductor industry is the backbone
of the digital age, driving innovations that
impact every facet of life. From smartphones
and laptops to automobiles and satellites,
semiconductors power integrated circuits,
processors, and memory devices that enable
computing,

applications.
New materials like silicon carbide (SiC) and
gallium nitride (GaN) are transforming
efficiency in high-power and high-frequency

communication, and smart

systems. In consumer electronics, compact
and energy-efficient chips fuel wearables,
smart appliances, and multimedia devices,
while the automotive sector increasingly
depends
vehicles, autonomous driving, sensors, and
power management.

A key focus is innovation in fabrication

on semiconductors for electric

processes. Moving to nodes of 3nm and
beyond enhances transistor density, speed,
and energy efficiency. However, challenges

such as chip shortages, high production costs,
and supply chain issues highlight the need for
localized  fabrication and  sustainable
practices.

Looking ahead, semiconductors will integrate
with Al, 5G, and IoT, boosting computational
power enabling breakthroughs in

healthcare, renewable energy, aerospace, and

and

defense. As a result, semiconductors remain
central to creating a smarter, more connected,
and sustainable future.




The semiconductor industry is at the center
of a global transformation, bringing both
immense opportunities critical
challenges. On the side,
semiconductors enable progress in diverse
fields — from 5G and IoT to Al-driven
healthcare and renewable energy solutions.
Their role in automation, EVs, aerospace,
and defense highlights their
importance in  national economies.
Moreover, the shift toward advanced
materials like GaN and SiC opens avenues
for highly efficient energy systems and

and
opportunity

strategic

next-generation wireless communication.

However, challenges remain significant.
Global chip shortages in recent years
highlighted the fragility of supply chains
and the dependence on a few Kkey
manufacturing regions. Fabrication plants
demand massive capital investment and
advanced infrastructure, making scalability
a complex task. Environmental concerns
also critical, as
production involves high energy and water
usage, pushing the industry toward greener
practices. Intellectual property security,

are semiconductor

Tata—Powerchip fab at Dholera,
~50,000 wafers/month capacity).

(27,600 crore chip manufacturing unit).
(27,000 crore ATMP project).

investment.

and design-linked incentives for startups.

projected to reach US$45-50B by 2024-25.

Gujarat (391,000 crore,
CG Power—-Renesas-Stars Micro JV at Sanand, Gujarat
Tata Semiconductor Assembly & Test facility in Assam
Micron ATMP facility at Sanand, Gujarat with US$2.75 billion

India targets first homegrown chip (28—-90 nm) by 2025.
Modernization of Semiconductor Laboratory (SCL), Mohali,

Indian semiconductor market valued at ~US$38B (2023),

Artificial
Intelligence (Al)

Application

Internet of
Things (I'T)

Future Semiconductor Technology

Semiconductors: Roadblocks and Possibilities

geopolitical tensions, and talent shortages
further complicate large-scale growth.

Balancing these challenges with
opportunities requires collaborative
strategies: strengthening domestic

semiconductor ecosystems, promoting R&D
in sustainable manufacturing, and fostering
global partnerships. If tackled effectively,
semiconductors will continue to drive
innovation, digital
economic growth worldwide.

transformation, and

Automotive Healthcare

D

-

|

. !

}
~

—

2D | Advanced
Materials | 2D
T ¢ | Materials

Advanced | i+ Advanced |
Materials Materials

———

Future Directions in Semiconductor Technology

The semiconductor industry is at the heart
of the modern digital world, powering
from  smartphones _and
supercomputers to automobiles and
medical devices. As technology advances
rapidly, semiconductors are undergoing a
profound transformation, redefining how
systems are designed, manufactured, and
applied across industries. The future will
not only focus on speed and efficiency but
also on creating intelligent, sustainable, and
highly connected for global
challenges. A key direction is the use of
beyond = silicon.
Compounds like gallium nitride (GaN) and
silicon carbide (SiC) handle high voltages,
frequencies, and extreme conditions with
superior efficiency. These wide bandgap

everything

solutions

advanced materials

materials are driving progress in electric
vehicles, renewable energy, and high-speed
networks. By minimizing power losses,
they enable energy-efficient devices aligned
with sustainability goals.
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Sustainability and resilience are also

Another evolution lies in semiconductor
architectures. With Moore’s Law slowing,
new paradigms such as 3D chip stacking
and chiplet-based integration
multiple processors to work together in
compact forms, enhancing performance,
flexibility, This
modular shift is essential for Al, big data,
and cloud computing. At the same time, Al
is transforming chip design, with tools that
optimize layouts, predict performance, and
shorten development cycles.
themselves being
customized for Al, with Al accelerators and
neuromorphic chips designed to mimic the
brain’s efficiency. Quantum computing
Though still
emerging, semiconductor-based qubits are

allow

and cost-effectiveness.

Semiconductors are

marks another frontier.
laying the groundwork for processors
capable of solving problems beyond
classical systems, with applications in
cryptography, climate modeling,

pharmaceuticals.

and

shaping the industry’s future. To address
the environmental impact of fabrication,
are adopting green
practices, recycling, and energy-efficient
designs. At the same time, global supply

manufacturers

chain disruptions are pushing nations to
invest in  domestic  semiconductor
ecosystems, reducing dependency on
limited manufacturing hubs and ensuring
stability.

Looking ahead, semiconductors will expand
their
healthcare,

role across applied fields: in
enabling advanced imaging,
implants, and wearables; in transportation,

driving autonomous systems, EVs, and

smart traffic; in energy, powering
renewables and smart grids; and in defense
and aerospace, supporting secure
communications, navigation, and
surveillance.

In conclusion, the future of semiconductors is not only about smaller, faster, and more efficient chips but also about enabling

intelligent, sustainable, and globally connected solutions. With advances in materials, architectures, Al-driven design, and quantum
research, semiconductors will remain the driving force behind technological progress, fueling innovation across industries and
shaping a smarter, more sustainable digital world.
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