
 

< 312 > *Corresponding Author: Dr. Regina Mathias 

 
 
 
 
 
 
 
 
 

Physics, Electrical Engineering, Medicine and Biological Sciences are the 
Combination of Electronics: A Study 

*1Dr. Regina Mathias 
*1Associate Professor, Department of Electronics, St. Joseph’s College (Autonomous), Bengaluru, Karnataka, India. 

 
 

Abstract 
Electronics is the science and engineering branch focused on manipulating electron flow to process information and control systems, utilizing 
components like transistors and semiconductors. It bridges physical and electrical engineering to create active devises-such as amplifiers, 
sensors, and computers found in daily life. Electronics are foundational to modern life, driving efficiency, connectivity, and innovation across 
every sector. They revolutionize communication, healthcare, and transportation, while powering daily automation in homes and industries. Key 
applications include advanced medical diagnostics, AI-driven manufacturing, global internet connectivity, and the automotive systems that 
ensure safety and efficiency. Electronics drive factory efficiency, safety and productivity through robotics and sensors. Smartphones, internet, 
and household appliances improve convenience and connect people globally. Modern vehicles depend on electronic systems like Electronic 
Control Units (ECU), and Anti-lock Banking Systems (ABS), etc… Electronics (coined from the word ‘electron’) is the branch of science and 
engineering dealing with the theory and use of a class of devices in which electrons are transported through a vacuum, gas or semiconductor. 
The motion of electrons in such devices, called electron-devices, is usually controlled by electric fields. Diodes, triodes, transistors, etc... 
Electronics undoubtedly have many advantages that make our lives easier and more convenient. It revolutionizes the way we communicate, 
ensures greater safety on the roads, optimizes work processes and drives medical progress. Whether in the areas of convenience, efficiency, 
safety or entertainment-electronics shape our everyday lives in many different ways. 
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Introduction 
Electronics is the science and engineering branch focused on 
manipulating electron flow to process information and control 
systems, utilizing components like transistors and 
semiconductors. It bridges physical and electrical engineering 
to create active devises-such as amplifiers, sensors, and 
computers found in daily life. Electronics are foundational to 
modern life, driving efficiency, connectivity, and innovation 
across every sector. They revolutionize communication, 
healthcare, and transportation, while powering daily 
automation in homes and industries. Key applications include 
advanced medical diagnostics, AI-driven manufacturing, 
global internet connectivity, and the automotive systems that 
ensure safety and efficiency. Electronics drive factory 
efficiency, safety and productivity through robotics and 
sensors. Smartphones, internet, and household appliances 
improve convenience and connect people globally. Modern 
vehicles depend on electronic systems like Electronic Control 
Units (ECU), and Anti-lock Banking Systems (ABS), etc… 
Electronics (coined from the word ‘electron’) is the branch of 
science and engineering dealing with the theory and use of a 
class of devices in which electrons are transported through a 
vacuum, gas or semiconductor. The motion of electrons in 
such devices, called electron-devices, is usually controlled by 

electric fields. Diodes, triodes, transistors, etc... Electronics 
undoubtedly have many advantages that make our lives easier 
and more convenient. It revolutionizes the way we 
communicate, ensures greater safety on the roads, optimizes 
work processes and drives medical progress. Whether in the 
areas of convenience, efficiency, safety or entertainment-
electronics shape our everyday lives in many different ways. 
Without them, modern life would be almost unimaginable. 
Although there are challenges, the advantages clearly 
outweigh the disadvantages and the future of electronics 
promises many more exciting developments.  
 
Survey of Literature 
Indeed, Electronics and Physics are correlated, with 
electronics operating as an applied branch of Physics that 
controls electron behavior to process information and energy. 
Physics provides the theoretical foundation-such as quantum 
mechanics, electromagnetism, and solid-state theory-
necessary to design components like transistors, diodes, and 
microprocessors. Electrons are a class of fundamental 
particles in the natural world, and their existence and 
properties are crucial for understanding the behavior of 
matter. The study of electrons dates back to the late 19th 
century, but since the early 20th century, there has been a 
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revolutionary change in the applications and impact of 
electrons in physics. From basic particle physics to key 
components of modern technology, electrons play a critical 
role in multiple fields. This paper will delve into the 
applications and impact of electrons in physics, with a focus 
on their contributions to scientific research, technological 
development, and societal influence. 
The discovery of electrons marked a new era in modern 
physics. Despite being essential fundamental particles in our 
daily lives, little was known about these tiny particles in the 
late 19th century. However, a series of scientific experiments 
and observations eventually revealed the existence of 
electrons. In 1897, the British physicist J.J. Thomson 
conducted a groundbreaking experiment using a device 
known as a cathode ray tube. In this apparatus, under low-
pressure conditions, heating the cathode released a stream of 
rays exhibiting peculiar behavior. Through a series of precise 
experiments, Thomson determined that these rays were 
composed of particles carrying a negative charge, which he 
named "electrons." The discovery of electrons holds profound 
historical significance. It unveiled one of the fundamental 
building blocks of matter, laying the foundation for the later 
developments in physics and chemistry. Additionally, the 
discovery of electrons provided scientists with a new tool to 
study the behavior of matter, advancing the research of atomic 
and molecular structures. Electronics is the study and 
application of electronic devices, forming a critical foundation 
for modern technology and communication.  
Electronic devices such as transistors, integrated circuits, and 
semiconductor lasers have become indispensable components 
of our daily lives. Transistors, as basic electronic devices, are 
used to amplify and control electric currents. Due to the 
electron's band structure and conductivity properties, 
transistors can be modulated for switching operations, 
forming the core components of computers, smartphones, and 
electronic devices. The continuous development of 
microelectronics technology, with shrinking transistor sizes 
and improved performance, has propelled the rapid 
advancement of information technology.  
 
Findings 
Another significant electronic device is the integrated circuit 
(IC), which integrates millions or even billions of transistors 
onto a single chip. This integration significantly enhances the 
performance and efficiency of electronic devices, making 
modern computers, communication equipment, and embedded 
systems possible. Electrons find extensive applications in the 
fields of medicine and biological sciences, playing a vital role 
in our understanding of health and life sciences. In medicine, 
electronic technology plays a key role in medical diagnosis 
and treatment. Medical imaging techniques such as X-rays, 
computed tomography (CT), and magnetic resonance imaging 
(MRI) rely on electronic devices to generate, process, and 
display images. These technologies enable non-invasive 
observation of the internal structure and function of the 
human body, aiding in the diagnosis and treatment of various 
diseases. Electrons are also used in biological sciences to 
study biomolecules and cells. 
Electron microscopy reveals details of cell structures and sub-
cellular organelles, assisting biologists in understanding cell 
functions and disease mechanisms. Electron spin resonance 
(ESR) technology is employed to study the structure of free 
radicals and bio-molecules, critical for biochemical and 
pharmaceutical research. Additionally, electrons play a crucial 
role in genomics and proteomics. High-throughput 

sequencing technologies use electronic detection methods to 
analyze DNA and RNA sequences, aiding in the study of gene 
expression and genetic variations. Electron spray ionization 
mass spectrometry (ESI-MS) is used to study the structure 
and function of proteins, contributing to drug development 
and biomedical research. The intersection of electronics and 
biological sciences will further drive the development of 
medicine, bio-imaging, and life sciences. New electronic 
devices and technologies will aid scientists in better 
understanding the structure and function of bio-molecules. In 
the field of medicine, the resolution of electron microscopy 
continues to improve, allowing researchers to observe cell and 
bio-molecular structures more clearly. This has significant 
implications for cancer research, new drug development, and 
medical diagnostics. Additionally, Electron Spin Resonance 
(ESR) technology plays a crucial role in studying the structure 
of free radicals and bio-molecules.  
 
Solutions 
Electronic technology also plays a critical role in genomics 
and proteomics. High-throughput sequencing technology uses 
electronic detection methods to analyze DNA and RNA 
sequences, helping study gene expression and genetic 
variations. This contributes to a better understanding of the 
relationship between genes and health, supporting 
personalized medicine. As fundamental particles in physics, 
electrons have had a profound impact on our scientific 
understanding and the development of modern technology. 
This paper extensively discusses the basic characteristics of 
electrons, their applications in various fields, and their 
influence on modern science and technology. Research on 
electrons continues to evolve, promising to drive the forefront 
of science and technology in the future. We hope that this 
paper will inspire more research on electrons, guiding people 
to better understand and utilize this fundamental particle to 
advance scientific progress and societal development.  
 
Conclusion 
From the Vacuum tube to the microprocessor, the history of 
the electronics is a story of innovation and discovery. Today, 
electronics is at the heart of virtually all modern technology, 
from entertainment and communication to transportation and 
medicine. At the field continues to evolve, new challenges 
and opportunities will arise. Researchers and engineers are 
working on new materials, devices, and systems that promise 
to unlock new levels of performance and efficiency. Whether 
we are exploring the cosmos or simply browsing the web. 
However, electronics will continue to shape our world and 
change our lives for the betterment of our future.  
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