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CHAPTER 1

Nanoelectronic Horizons: Exploring the Future of
FET Technologies with Nanostructures

Soumya Sen'", Agnibha Dasgupta?, Prabhat Singh?® and Ashish Raman?

! Department of Computer Science & Engineering, University of Engineering and Management,
Jaipur, Rajasthan, India

2 GE Vernova, DIG Grid Support, Bengaluru, Karnataka, India

3 Department of Electronics and Communication Engineering, B.R Ambedkar National Institute of
Technology, Jalandhar, Punjab, India

Abstract: The chapter "Nanoelectronic Horizons" presents a forward-looking
exploration of the symbiotic relationship between Field-Effect Transistor (FET)
technologies and nanostructures, offering a glimpse into the future of nanoelectronics.
Acknowledging the foundational role of FETs in modern electronics, this chapter unfolds
the transformative potential that emerges with the integration of nanostructures.

Beginning with a historical overview, the narrative traces the evolution of FET
technologies, setting the stage for the contemporary landscape. The foundations of Field-
Effect Transistors, including their diverse types and applications, are succinctly
explained. The subsequent transition into the realm of nanostructures unveils their unique
properties at the nanoscale and establishes them as enablers of advanced functionalities
in electronics. The chapter delves into the synergies between FET technologies and
nanostructures, emphasizing their role in pushing the boundaries of traditional electronic
capabilities. Exploration of recent advancements reveals cutting-edge developments in
nanostructure integration, showcasing real-world applications and breakthroughs in
research. Challenges and potential solutions in merging these technologies are examined,
paving the way for a deeper understanding of the intricate landscape. As the narrative
unfolds, readers are guided through the potential impact on various industries, the
environmental considerations, and the regulatory landscape. The chapter concludes by
envisioning the future prospects of FET technologies linked to nanostructures, offering
insights into market trends, technological growth areas, and the societal implications of
this transformative journey. Lastly, this chapter serves as a compass guiding readers
through the evolving landscape of FET technologies with nanostructures, beckoning
towards a future where innovation and collaboration redefine the horizons of
nanoelectronics.
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