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POWERING THE
SOLAR REVOLUTION

Semiconductor innovations are pow-
ering the next generation of solar in-

verters, making clean energy smarter,
more efficient, and widely accessible.

SMART SENSORS -
FUTURE HOMES

The healthcare industry is undergoing
a paradigm shift with the integration
of sensor technologies powered by
semiconductor innovation.

PALM

Edge Al is revolutionizing electronics
by embedding intelligence directly
into devices, making them faster,
smarter, and more autonomous than
ever before.
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TECHNOLOGY & INNOVATION
UPDATES

India Approves HCL-Foxconn Semicon-
ductor Facility in Uttar Pradesh

The Indian government has approved a 3,700 crore ($435
million) semiconductor manufacturing facility in Jewar,
Uttar Pradesh, as a joint venture between HCL Group and
Taiwan's Foxconn. This plant, the sixth under the India
Semiconductor Mission, will produce 36 million display
driver chips monthly for devices like smartphones, lap-
tops, vehicles, and medical equipment. Located near the
upcoming Noida International Airport, the facility is ex-
pected to commence commercial production in 2027 and
generate approximately 2,000 direct jobs. This initiative
aligns with India’s ‘Atmanirbhar Bharat’ mission to bolster
domestic semiconductor manufacturing.

[1Sc DEVELOPS TECHNIQUE FOR
INDIVIDUAL NANOBOT CONTROL

lISc Develops Technique for Individual
Nanobot Control

Researchers at the Indian Institute of Science (l11Sc)
have introduced a method called “intermittent ran-
domisation” to control individual nanobots within
a swarm. This technique slightly disrupts each na-
nobot’s orientation at random intervals, allowing
them to move differently even under the same
global control signals. This innovation eliminates
the need for complex miniaturized electronics, pav-
ing the way for advanced applications in medicine,
such as targeted drug delivery and internal surger-
ies, as well as precision electronics manufacturing.

India Embarks on 3nm Chip Design with
Renesas

India has initiated its first 3nm chip design project
through Renesas Electronics India, establishing ad-
vanced semiconductor design centersin Noida and
Bengaluru. This marks a significant advancement
in India’'s semiconductor capabilities, aiming to en-
hance its presence in the global market and con-
tribute to self-reliance in critical technology sectors.

04 | www.semiconductorforu.com



TECHNOLOGY & INNOVATION
UPDATES

Micron’s India-Made Chips Set for Global
Debut

Micron Technology's packaging unit in Sanand,
Gujarat, is set to roll out its first India-made semi-
conductor chips in the first half of 2025. These
chips, primarily for export, will cater to data centers,
smartphones, notebooks, and loT devices. Micron
is also exploring opportunities in emerging sectors
like electric vehicles and government contracts,
with potential collaborations with Tata Electronics’
semiconductor fabrication units in Assam and Gu-
jarat.

NXP Semiconductors Acquires Edge Al
Chip Designer Kinara

Dutch chip manufacturer NXP Semiconductors an-
nounced its agreement to acquire Kinara, a leader
in high-performance, energy-efficient neural pro-
cessing units, for $307 million. This acquisition aims
to enhance NXP’s offerings in secure, cost-effective,
and energy-efficient Al processing at the edge, bol-
stering its position in the rapidly growing edge Al
market.

Intel Unveils Panther Lake Processors
with 18A Technology

Intel introduced its next-generation Panther Lake
processors at Embedded World 2025, featuring the
18A process node with RibbonFET gate-all-around
transistors and PowerVia backside power delivery.
These chips offer 180 TOPS of Al compute pow-
er, enhancing Intel's competitiveness in Al-driven
computing. The Panther Lake-H series is expected
to launch in early 2026.

www.semiconductorforu.com | 05



TECHNOLOGY & INNOVATION
UPDATES

Samsung Collaborates with Synopsys on
GAA Processors

Samsung and Synopsys collaborated on the first
production tapeout of a high-performance mobile
SoC design using Samsung Foundry's gate-all-
around (GAA) process. This collaboration aims to
begin mass production of 2nm process GAA chips
in 2025, advancing the development of next-gener-
ation mobile processors.

UMC Develops 3D IC Process for RF-SOI
Technology

UMC developed the first radio frequency silicon on
insulator (RF-SOI)-based 3D IC process for chips
used in smartphones and other 5G/6G mobile de-
vices. The process uses wafer-to-wafer bonding
technology to address radio frequency interference
between stacked dies and reduces die size by 45%,
enhancing performance and efficiency in mobile
devices.

Mexico Launches ‘Kutsari’

to Propel
Semiconductor Innovation

Mexico has introduced ‘Kutsari’, a national initiative
aimed at advancing semiconductor innovation and
enhancing global tech competitiveness. The pro-
gram includes a provisional patent system to safe-
guard innovations and deter intellectual property
theft. Kutsari is a cornerstone of the broader Plan
Mexico, which seeks to boost domestic production
and attract foreign investment. By 2027, the center
aims to solidify its semiconductor design capabil-
ities, with a vision to expand into manufacturing
and assembly by 2030. An Accelerated Training
Program will also be launched to develop a skilled
workforce and foster collaboration between the
public and private sectors.

06 | www.semiconductorforu.com



TECHNOLOGY & INNOVATION
UPDATES

Solid-State Batteries Gain Momentum in
Automotive Industry

Solid-state batteries are emerging as a promising
technology in the automotive industry, offering
advantages such as enhanced safety, durability,
compactness, and faster recharging compared to
traditional lithium-ion batteries. Automakers like
Honda, SAIC, and Nissan are investing in this tech-
nology, with Honda unveiling an all-solid-state EV
battery production line, SAIC planning mass pro-
duction of second-generation solid-state batteries
by 2026, and Nissan aiming to launch an EV with
solid-state batteries by 2028. These developments
indicate a significant shift towards more efficient
and sustainable energy storage solutions in the au-
tomotive sector.

Aptera Motors Unveils Solar-Powered
Electric Vehicle

California-based startup Aptera Motors has un-
veiled a production-ready solar electric vehicle (EV)
designed to eliminate the need for daily charging.
The three-wheeler features a solar array of four pan-
els distributed across its surface, offering up to 40
miles of sun-powered driving per day and up to 400
miles of range from a single charge. The car's body
is made of carbon fiber molding compound, reduc-
ing complexity and weight, and requiring fewer
than one-tenth the parts of traditional vehicles. This
innovation represents a significant step towards
sustainable and efficient transportation solutions.

Siemens Introduces Industrial Al Copilot
for Factory Operations

Siemens has announced the launch of its new In-
dustrial Copilot for Operations, a generative Al-pow-
ered assistant designed for engineering in indus-
trial environments. The tool enables Al tasks to run
close to factory-floor machines, boosting produc-
tivity and efficiency. By harnessing vast amounts of
data generated in industrial settings, the Al copilot
provides insights that drive real business impact,
marking a significant advancement in the integra-

tion of Al into manufacturing processes. -
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THE RISE OF

Nagpur-based Technoventor Innovations is redefining education through
hands-on learning and makerspaces. Founded in 2016, the startup empowers
students with real-world tech skills and recently earned recognition at

Maharashtra Startup Week 2025.

Empowering
young minds
through hands-
on innovation,
Technoventor is
bridging the gap
between theory
and real-world
learning

- Pratik Gadkar

dia’s startup ecosystem, where

metropolitan giants often
overshadow regional players, a
remarkable story of innovation
and determination is unfold-
ing from Nagpur, Maharashtra.
Technoventor Innovations (Tl), a
startup dedicated to transform-
ing education through hands-
on learning, has emerged as a
beacon of change, earning rec-
ognition among the top 24 inno-
vators at the Maharashtra Start-
up Week 2025.

I n the bustling corridors of In-

Founding Vision: Bridg-
ing the Practical Learning
Gap

Established in 2016 by visionary
entrepreneurs Pratik Gadkar and
Mirza Asim Baig, Tl set out to
address a critical gap in India's
education system—the lack of
practical, experiential learning
opportunities. Recognizing that
traditional rote learning methods
were insufficient for nurturing
creativity and problem-solving
skills, they envisioned a network
of makerspaces where students
could engage directly with tech-
nology and innovation.

08 | www.semiconductorforu.com
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Empowering Innovation, Securing Possibilities

Their mission was clear: to de-
mocratize access to quality,
hands-on education, especial-
ly in regions beyond the major
urban centers. By establishing
makerspaces in schools, col-
leges, and technical institutes,
Tl aimed to foster a culture of
innovation and critical thinking
among students.

Scaling Impact: From Lo-
cal Initiative to National
Movement

Over the years, TlI's commitment
to educational transformation
has led to the establishment

has led to the establishment
of more than 85 makerspac-
es across India. These creative
hubs have found homes in pres-
tigious institutions such as the
Indian Institutes of Technology
(IITs), National Institutes of Tech-
nology (NITs), engineering col-
leges, Industrial Training Insti-
tutes (ITls), and various schools.

Each makerspace isthoughtfully
designed, offering services that
include equipment selection, in-
stallation, mentorship training,
and curriculum development.
By providing these comprehen-
sive solutions, Tl ensures that

By providing these comprehen-
sive solutions, Tl ensures that
educators are well-equipped to
guide students in exploring sci-
ence, technology, engineering,
arts, and mathematics (STEAM)
disciplines.

TI's  journey  underscores
the transformative power of
grassroots innovation and
the importance of supporting
startups that address critical
societal needs.

www.semiconductorforu.com | 09



TECH SPOTLIGHT

ENERGY GRIDS REIMAGINED

GRIDS FOR A
GREEN FUTURE

As the world accelerates toward
electrification, renewable energy

Once linear, centralized systems
delivering electricity from large
power plants to consumers, today's
grids are evolving into intelligent,
interconnected, and decentralized
networks.

Emerging technologies, smart in-
frastructure, and distributed en-
ergy resources are reshaping how
electricity is generated, managed,
and delivered.

The rise of electric vehicles, vari-
able renewables, and advanced
analytics is driving this shift.
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Forces Shaping the Future Grid

The transformation of power grids is driven by
five major forces. Decarbonization is increasing
renewable energy reliance, demanding grids to
handle variable supply. Decentralization, through
solar panels, batteries, and EVs, requires systems
to manage two-way energy flows. Electrifica-
tion is adding pressure as transport and industry
move to electric. Digitalization introduces smart
meters, sensors, and Al, enhancing control and
efficiency. Meanwhile, resilience is critical as grids
face rising climate and cybersecurity threats. To-
gether, these trends are defining tomorrow’s en-
ergy systemes.

Smart Grids: A Digital Backbone

Smart grids are revolutionizing how electricity is
delivered and managed. By leveraging real-time
data, they improve efficiency, reliability, and inte-
gration of renewables. Nations like India and

10 | www.semiconductorforu.com



TECH SPOTLIGHT

those across Europe are adopting smart infra-
structure, with initiatives focusing on automation
and intelligent distribution systems to support
long-term sustainability goals.

Managing Renewable Variability

Renewables are central to clean energy but bring
supply unpredictability. To balance this, grids are
evolving with energy storage, Al-powered fore-
casting, and flexible demand systems. These
tools help maintain stability and support growing
renewable adoption without compromising reli-
ability.

Local Grids and Shared Energy

Microgrids offer localized, reliable power, espe-
cially in remote or vulnerable areas. At the same
time, peer-to-peer energy trading is emerging, al-
lowing individuals to share surplus energy direct-
ly using blockchain technologies

EVs: Mobility Meets Power

Electric vehicles are transforming into active grid
assets. Through vehicle-to-grid (V2G) technology,
EVs can return power to the grid, helping balance
loads. Coordinated charging and digital control
make EVs part of a flexible, distributed energy
system.

Smart grid integration is all about getting EV chargers

& power grids to communicate seamlessly. This collabo-

ration allows for smarter energy use, prevents overload
during busy times, & makes charging much more
efficient.

Securing the Digital Grid

As grids become smarter, they also become tar-
gets. Cybersecurity and climate resilience are top
priorities. New systems focus on real-time moni-
toring, Al-based threat detection, and physically
resilient infrastructure to guard against both cy-
ber and environmental disruptions.

Policy: The Catalyst for Change

Technology alone isn't enough—policy is key.
Governments must support investment, ensure
interoperability, and promote energy equity. Ini-
tiatives like the European Green Deal and India’s
Smart Grid Mission are helping create frame-
works for a smarter, fairer energy future.

India’s Grid Modernization

India is advancing rapidly in grid transformation.
With a target of 500 GW in renewables by 2030,
programs like RDSS and the Green Energy Cor-
ridor are building smarter, more resilient infra-
structure. Despite challenges, India’s scale and
innovation offer a model for future-ready grids.

The Road Ahead

The next-generation grid will be flexible, decen-
tralized, and digital—resilient to both cyber and
climate threats. As a foundational layer of the
clean energy transition, it will deliver reliable, af-
fordable power for all, reshaping how the world

generates, shares, and consumes energy. -

www.semiconductorforu.com | 11



FUTURE IN

Edge Al is revolutionizing
electronics by embedding
intelligence directly into de-
vices, making them faster,
smarter, and more autono-
mous than ever before.

Your watch doesn't just tell time anymore—it de-
tects stress, predicts a migraine, and recommends
breathing exercises based on your cortisol levels.
Your refrigerator knows your diet plan better than
you do, suggesting recipes and ordering groceries
when the spinach runs out. Your car? It's not just
electric. It's an intelligent entity—navigating traf-
fic, avoiding potholes, and reminding you of your
child’s forgotten lunchbox in the backseat.

you do, suggesting recipes and ordering groceries
when the spinach runs out. Your car? It's not just
electric. It's an intelligent entity—navigating traf-
fic, avoiding potholes, and reminding you of your
child's forgotten lunchbox in the backseat.

All of this isn't science fiction.

This is Al at the edge.
And it's not coming. It's here.

The Shift is Subtle — But Seismic

At first glance, these devices look like every other
sleek gadget you've ever owned. But beneath the
polished screens and whisper-quiet operations lies
a seismic transformation. These aren't dumb de-
vices feeding data to the cloud anymore. These are
thinking machines—processing information, mak-
ing decisions, and learning—right where they are,
without ever needing to call home to a server farm.

a seismic transformation. These aren't dumb de-
vices feeding data to the cloud anymore. These are
thinking machines—processing information, mak-
ing decisions, and learning—right where they are,
without ever needing to call home to a server farm.
The buzzword is Edge Al

It's not just about artificial intelligence. It's about
where that intelligence lives—on the edge of the
network, right in the device that sits in your hand,
your pocket, your home, or your city's streetlight.

Intelligence, Unleashed

Until recently, smart meant “connected.” But that
connection came at a price—latency, bandwidth,
privacy risks. Edge Al has cut the cord.

12 | www.semiconductorforu.com
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Tiny but mighty chips—Al accelerators, NPUs, cus-
tom SoCs—now reside inside your wearable, your
camera, your smart speaker. They're trained on
cloud supercomputers but deployed right here,
at the edge. These chips process terabytes of data
locally, without waiting for permission from the
cloud. It's fast. It's secure. It's personalized.

Imagine a drone monitoring a farm field, analyz-
ing crop health in real time. Or a helmet-mounted
sensor in a factory that alerts a technician before
a machine fails. Or a hearing aid that cancels out
unwanted noise by understanding what you want
to hear.

That's not smart. That's aware.

The Silent Revolution

You won't see the revolution. You'll just feel it.

Your doorbell doesn'’t just see visitors—it recognizes
them. Your thermostat doesn’t wait for you to ad-
just it—it predicts what you'll want. Your vacuum
doesn't bump into furniture—it maps your home
like a soldier scans a battlefield.

It's not magic. It's machine learning, shrunk down
to silicon, and embedded everywhere.

This revolution is running quietly inside chips from
Qualcomm, NXP, STMicroelectronics, MediaTek,
and dozens more. It's engineered by minds around
the globe—researchers, developers, and dream-
ers—building the frameworks, compressing the
neural nets, and rewriting what's possible inside 100
milliwatts.

The Silent Revolution

This new frontier is not reserved for
Silicon Valley.

In Bengaluru, Pune, and Hyderabad,
India's engineers are crafting edge-
Al modules for agriculture, health-
care, logistics. Startups like Swaayatt
Robots are developing autonomous
™ navigation tech for Indian roads. Ain-
| dra Systems is applying edge Al to
medical diagnostics. Government
programs are enabling Make in India
silicon.

It's not just participation. It's leader-
ship.

From academia to industry, the Indi-
an edge-Al wave is powering innova-
tions for 1.4 billion people—solving lo-
cal challenges with global relevance.

Smarter World, Smaller Footprint

Al used to be a resource hog. Data centers would
gulp electricity, generate emissions, and burn dol-
lars. Edge Al flips that. It's sustainable by design.
Processing happens right where the data is born—
saving energy, reducing transmission, and mini-
mizing waste. Whether it's a solar-powered sensor
monitoring air quality or a battery-operated med-
ical device running real-time diagnostics, the new
wave is green and lean.
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Final Word

We're entering an era where electronics don't just
compute—they comprehend. Devices aren't just
digital—they're decisive. And users aren't just con-
nected—they're empowered.

www.semiconductorforu.com | 13



BEAT

SMART SENSORS - THE HEART OF
MODERN HEALTHCARE

The healthcare industry is undergoing a paradigm shift with the integration of sensor
technologies powered by semiconductor innovation. From real-time patient monitoring to
advanced diagnostic tools, healthcare sensors are enhancing accuracy, enabling remote

care, and personalizing treatments. This blog explores the pivotal role semiconductor
companies play in driving this transformation, highlights current innovations, and looks
ahead to emerging trends, such as Al integration, wearable biosensors, and flexible elec-
tronics that are shaping the next generation of smart healthcare solutions.

The Convergence of Healthcare and

In an era where technology is transforming vir-
tually every industry, healthcare is emerging as
one of the most dynamic arenas for innovation.
Among the most promising developments is the
use of advanced sensors—tiny devices capable of
capturing biological, chemical, and environmen-
tal data, then converting that information into ac-
tionable insights. These sensors, powered by so-
phisticated semiconductors, are paving the way
for early diagnostics, personalized treatments,
and real-time health monitoring, revolutionizing
how care is delivered and experienced.

Semiconductors: The Foundation of
Healthcare Sensors

At the heart of these cutting-edge sensors are
semiconductors—microchips and integrated
circuits that form the backbone of modern elec-
tronics. These components process data, enable
wireless communication, and optimize power ef-
ficiency, all of which are crucial for medical appli-
cations.

Leading semiconductor manufacturers
such as Texas Instruments, STMicroelec-
tronics, Analog Devices, NXP Semiconduc-
tors, and Infineon Technologies are playing
a pivotal role in this transformation. They
develop specialized analog and mixed-sig-
nal integrated circuits, microcontrollers
(MCUs), and sensor interfaces designed
specifically for healthcare environments.

Breakthroughs in Healthcare
Sensor Technology

One of the most visible innovations today
is the rise of wearable health monitors. De-
vices like smartwatches and fitness track-
ers are equipped with optical and electri-
cal sensors that measure vital signs such as
heart rate, blood oxygen saturation (SpO2),
and body temperature.

14 | www.semiconductorforu.com



BEAT

heart rate, blood oxygen saturation (Sp0O2), and body tempera-
ture. Some even detect irregular heart rhythms. These wearables
are made possible by low-power wireless connectivity, analog
front ends (AFEs), and biopotential sensors provided by semicon-
ductor firms. Companies like Analog Devices offer photometric
and motion-sensing solutions, while Texas Instruments has de-
veloped integrated circuits tailored for pulse oximetry and heart
rate monitoring.

Another significant advancement is in continuous glucose mon-
itoring (CGM) for diabetic patients. These compact and mini-
mally invasive devices use electrochemical sensors to provide
real-time glucose data. Their accuracy and reliability depend
on high-performance analog-to-digital converters, low-power
MCUs, and secure wireless data communication. STMicroelec-
tronics supports such applications with its STM32 microcon-
trollers and secure near-field communication (NFC) features.

Remote patient monitoring (RPM) has gained momentum, par-
ticularly in the post-COVID era. Devices for tracking blood pres-
sure, respiratory rates, and cardiac activity now transmit real-time

Remote patient monitoring (RPM)
has gained momentum, particu-
larly in the post-COVID era. Devices
for tracking blood pressure, respira-
tory rates, and cardiac activity now
transmit real-time data to cloud
platforms for analysis and early in-
tervention. This integration of sen-
sors with secure connectivity tech-
nologies like Wi-Fi, Bluetooth Low
Energy (BLE), and NB-loT demands
precise sensor integration and high-
ly efficient power management sys-
tems. Infineon’s XENSIV sensors are
instrumental in providing the accu-
racy needed for such monitoring.

www.semiconductorforu.com | 15



Smart inhalers and drug delivery systems are
also becoming more prevalent. These connect-
ed devices improve medication adherence and
dosing accuracy through embedded environ-
mental sensors, dose counters, and feedback
mechanisms. NXP’s energy-efficient micro-
controllers and NFC interfaces help drive the
functionality of these advanced medical tools.

In hospital settings, imaging equipment, ventila-
tors, and diagnostic analyzers depend on highly
accurate temperature, pressure, flow, and optical
sensors. Semiconductor manufacturers supply
application-specific integrated circuits (ASICs)
and sensor platforms that meet the stringent de-
mands of clinical-grade devices.

Emerging Trends Driving the Future

Key Players in the Semiconductor
Space

Several semiconductor companies are central
to the progress being made. Texas Instruments

Advanced Sensors fOl’ provides end-to-end solutions encompassing ev-
Smart Healthcare provides erything from sensing to wireless transmission,
. while also supporting medical-grade certifica-

an invaluable resource fOI’ tions. STMicroelectronics delivers ultra-low-pow-
researchers and healthcare er MCUs, MEMS sensors, and robust connectivity
- tailored for medical and wellness applications.
pI’CICtItIOI’)eI‘S who are eager Analog Devices leads in precision analog tech-
to use technology toim- nologies that support advanced biosensing, ECG,

; . EEG, and wearable analytics. NXP Semiconduc-

prove the lives Ofpatlents-) tors focuses on secure edge computing and NFC

technologies that empower personal health

16 | www.semiconductorforu.com



BEAT

devices. Infineon Technologies offers strong capabilities in envi-

ronmental sensing, security, and systems integration for clinical D :
environments. Artificial intelligence and

wearable technology for
Key Players in the Semiconductor Space healthcare are revolutioniz-

Despite the immense promise, healthcare sensor technology is ing the medical field, shifting
not without challenges. Regulatory compliance is one major hur- , , ,
dle. To meet FDA and CE standards, solutions must undergo rig- it from reactive to proactive,
orous validation and provide traceability. Data security is another personalized care. These
pressing concern, as patient information is highly sensitive. Semi- . , .
conductors must therefore incorporate robust security measures, innovative technologies en-
including encryption, secure boot processes, and trusted execu- hance how we track health,
tion environments. Power management remains a critical issue, .
especially for compact, battery-dependent devices. Engineers prevent illness, and treat
must continually push the boundaries to extend device lifespans patients, marking a signifi-
or achieve autonomy through energy harvesting. Additionally, ..
while technology continues to advance, making these solutions cant evolution in wearable
affordable and scalable without compromising on accuracy re- healthcare technology.
mains a key objective.

Conclusion: The Road to a Smarter, Healthier Future

The fusion of healthcare and semiconductor technology is unlocking new possibilities in how we diag-
nose, treat, and manage health. As innovation continues to accelerate, this convergence is reshaping the
healthcare landscape—one chip and one sensor at a time. With the combined efforts of tech leaders,
medical experts, and regulatory bodies, the future holds enormous potential for smarter, more accessible,
and more personalized healthcare solutions. From wearable monitors and remote diagnostics to implant-
able sensors and Al-powered analytics, we are witnessing a transformation that promises to enhance lives
across the globe.
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FUTURE HOMES - WHERE WIRELESS
MEETS INTELLIGENT SILICON
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Smart home automation is rapidly evolving, fueled tiy wireless connectivity and groundbreaking
semiconductor innovations. From securé smaftilocks to Al-powered ligl;L_tirﬂ; and HVAC systems,

today’s intelligent hom

ly on compact, power-efficient chips and.wireless protocols like Wi-Fi,

BLE, Zigbee, and Matter. This blog explores how semiconductor leaders,like STMicroelectron-
ics, Tl, NXP, and Infineon are.revolutionizing smart home experiences, and dives into emerging
trends—like edge Al, energy hafvesting, and unified ecosystems—that are shaping the homes-of

tomorrow.

Smart home automation has evolved from a luxury to
a practical necessity, thanks to breakthroughs in wire-
less technologies and the semiconductor industry. Today,
homes are no longer just living spaces—they are intercon-
nected ecosystems of intelligent devices commmunicating
seamlessly, improving security, enhancing comfort, and
optimizing energy usage.

This transformation is largely driven by semiconductor in-
novations that enable wireless communication, edge com-
puting, sensor fusion, and Al/ML integration in compact, ef-
ficient, and affordable formats. In this blog, we explore how
leading semiconductor companies are powering the smart
home revolution through cutting-edge wireless technolo-
gies and examine the emerging trends shaping the future
of this dynamic sector.

Rise of Smart Home Automation

Smart home automation refers to the in-
tegration of home appliances and devices
through a network that enables remote
monitoring and control. From smart ther-
mostats and lighting systems to surveil-
lance cameras and connected kitchen
appliances, the possibilities are endless.
Wireless technology is the linchpin that
connects these devices seamlessly without
cluttering spaces with cables or rewiring
infrastructure.

According to market reports, the global
smart home market is expected to reach
over USD 380 billion by 2028, fueled by
growing urbanization, energy efficien-
cy demands, and increasing consumer
awareness.

The Backbone: Wireless Technol-
ogies in Smart Homes

Wireless technologies serve as the foun-
dation of smart home systems. Here's a
breakdown of the most influential wireless
technologies:

1. Wi-Fi
Wi-Fi remains the most widely used

wireless technology due to its high data
throughput and compatibility with
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smartphones, tablets, and laptops. It enables vid-
eo streaming from security cameras, smart TV
operations, and control of appliances.

Semiconductor Companies Leading the Way:

- Qualcomm offers advanced Wi-Fi 6 and Wi-Fi
7 chipsets enabling fast, reliable connectivity.
Broadcom powers many routers and gate-

ways with high-performance Wi-Fi SoCs.

2. Bluetooth and BLE (Bluetooth Low
Energy)

Used in smart locks, wearables, and lighting sys-
tems, BLE offers low power consumption and
short-range communication—ideal for home au-
tomation.

Key Innovators:

- Texas Instruments (Tl) offers BLE-enabled
MCUs like SimpleLink™.
Nordic Semiconductor specializes in ultra-low

power Bluetooth solutions for IoT.

3. Zigbee and Thread

Zigbee and Thread are mesh networking proto-
cols designed for low-power, low-data-rate appli-
cations like smart bulbs, plugs, and sensors.

Industry Drivers:

- NXP Semiconductors supports Thread and
Zigbee in its multi-protocol wireless MCUs.
Silicon Labs provides integrated solutions for
Zigbee, Matter, and Thread.

4. Z-Wave

Popular in security systems and lighting controls,
Z-Wave offers interoperability and strong net-
work range, often with less interference.

Leading Providers:
Silicon Labs (which acquired Z-Wave technol-
ogy) continues to expand its Z-Wave ecosys-

tem.

5. Matter Protocol

Developed by the Connectivity Standards Alli-
ance (CSA), Matter promises to unify smart home
ecosystems and ensure compatibility across plat-
forms.

Major Backers:
Semiconductor companies like STMicroelec-
tronics, NXP, and Infineon are actively de-
veloping Matter-compliant chipsets.

Semiconductor Innovations Enabling
Smart Homes

Semiconductor companies are not only provid-
ing wireless connectivity but also embedding in-
telligence and efficiency into every device. Here's
how:

1. Microcontrollers (MCUs) and Sys-
tem-on-Chips (SoCs)

MCUs and SoCs integrate processing, memory,
and wireless communication into compact chips.

STMicroelectronics offers ultra-low-power
STM32 MCUs ideal for battery-powered smart
home applications.

TlI's SimpleLink™ platform integrates multi-
ple wireless standards with power-efficient
processing.

« Espressif's ESP32 SoCs are widely used in
DIY home automation due to their built-in
Wi-Fi/Bluetooth support and low cost.

2. Sensors and MEMS

Sensors gather real-time data to automate deci-
sions—motion sensors for security, temperature
sensors for HVAC systems, or ambient light sen-
sors for smart lighting..

Bosch Sensortec and TDK InvenSense lead in
MEMS sensors for smart home devices.

Infineon offers radar-based presence detec-
tion and CO2 sensors for air quality monitor-

ing.
3. Power Management ICs

Smart homes require efficient power control for
extended battery life and energy savings.

Analog Devices and ROHM Semiconductor
produce PMICs and regulators optimized for
smart loT applications.

ON Semiconductor focuses on energy-effi-
cient power solutions for connected lighting
and HVAC.

4. Al and Edge Computing

Edge Al enables smart home devices to make de-
cisions locally, reducing latency and preserving
privacy.

NVIDIA's Jetson Nano and Qualcomm's
QCS400 series bring powerful Al to voice as-
sistants and surveillance cameras.

Renesas and NXP provide MCU+AI hybrid
solutions for on-device intelligence.
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Smart Home Applications Powered by
Semiconductors

1. Security and Surveillance

Wireless cameras, video doorbells, motion sen-
sors, and smart locks rely on high-resolution im-
age sensors, secure MCUs, and fast wireless con-
nectivity.

Ambarella specializes in Al vision SoCs used in
video surveillance.
Infineon’s security controllers ensure encrypt-

ed access for smart locks.
2. Smart Lighting

Lighting systems adjust based on presence, day-
light, or time, saving energy and enhancing com-
fort.

Signify (Philips Hue) uses Zigbee-based SoCs
from Silicon Labs and NXP.

Dialog Semiconductor (now part of Renesas)
provides BLE SoCs for lighting control.

3. HVAC and Energy Management

Smart thermostats and HVAC controls reduce
energy waste and adapt to user preferences.

Honeywell's smart thermostats use Tl or NXP-
based solutions.

STMicroelectronics offers motor control solu-
tions and energy metering ICs.

4. Voice Assistants and Smart Speak-

Voice assistants like Amazon Alexa or Google As-
sistant integrate multiple microphones, Al pro-
cessors, and Wi-Fi/BLE connectivity.

Qualcomm’s audio SoCs bring immersive
sound and voice processing.

XMOS offers voice interface processors for far-
field speech recognition.

BEAT

Future Trends in Smart Home Wireless
and Semiconductor Integration

1. Unified Ecosystems with Matter

Matter is expected to resolve compatibility issues
across different brands and platforms. With ma-
jor players like Apple, Google, Amazon, and Sam-
sung supporting it, Matter adoption will increase,
leading to simplified setups and better user ex-
periences.

2. Sensors and MEMS

As semiconductors become more efficient, smart
devices will process data locally with embedded
Al. This trend minimizes reliance on cloud pro-
cessing and enhances privacy and response time.

3. Energy Harvesting and Ultra-Low
Power

Battery-free or energy-harvesting devices using
solar, kinetic, or RF sources are emerging, driven
by ultra-low-power semiconductors from compa-
nies like E-peas, ST, and TI.

4. Enhanced Security with Hardware
Root-of-Trust

Secure boot, encrypted communications, and
tamper detection are becoming standard. Hard-
ware-based security from Infineon, Microchip,
and NXP will safeguard data and user privacy.

5. Smarter Human-Machine Interfaces
(HMI)

Next-gen interfaces using radar sensors, gesture
recognition, and voice control will enrich the user
experience, replacing touch-based inputs with
seamless interaction.

6. 5G and Wi-Fi 7 for Faster Connectiv-
ity

Smart homes will increasingly rely on 5G and
next-gen Wi-Fi (Wi-Fi 7) for ultra-fast, low-laten-
cy communication, enabling real-time control of
devices, especially in large or multi-floor homes.

Final Thoughts

Smart home automation has transcended gad-
getry to become a vital part of modern living, en-
abled by continuous innovation in wireless and
semiconductor technologies. Whether you're
building a new smart home or upgrading an
existing one, the convergence of Matter, Al, ul-
tra-low-power wireless chips, and intelligent sen-
sors offers an exciting landscape for consumers,
developers, and businesses alike.
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EVERYDAY INDUSTRIAL - THE
UNSUNG TECHNOLOGIES ENHANCING

“Why industrial applications are
integral to leading a more sus-
tainable, convenient and safer
life”

When most people imagine the
technologies within industrial ap-
plications, they picture large ma-
chinery and complex manufactur-
ing processes, seemingly removed
from daily life. Yet with real-time
control, a system can gather data,
process it, and update itself within
a defined time window.

Smart sensing can detect people
and machinery, and edge artificial
intelligence (Al) can make deci-
sions quickly and more efficiently.

From the moment we wake up
until the time we go to bed, these
behind-the-scenes technologies
— spanning everything from man-
ufacturing to logistics — are quiet-
ly performing super-human tasks
that keep our world moving.

Making daily life more convenient

Industrial applications are transforming conve-
nience. What was previously a trip to the store is
now an online order with the ease of a few clicks,
and decisions like setting the optimal tempera-
ture for your living room happen before you even
think about it. Technologies like smart sensing
and edge Al are increasingly integral to our lives,
even if they're not immediately visible.

When you place an online order, mobile robots
in fulfilment centers locate the item on the shelf
within minutes and prepare it for same-day ship-
ment. These robots can work collaboratively with
employees, handling highly repetitive tasks. Ad-
vanced safety, perception and navigation tech-
nology power these robots, enabling them to op-
erate with remarkable precision and intelligence.

Smart sensing technology makes our homes
more comfortable. With the latest semiconduc-
tor temperature sensors, thermostats can now
track temperature with 0.1-degree accuracy, un-
locking new opportunities for convenience.
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Making daily life more convenient

Industrial applications are transforming conve-
nience. What was previously a trip to the store is
now an online order with the ease of a few clicks,
and decisions like setting the optimal tempera-
ture for your living room happen before you even
think about it. Technologies like smart sensing
and edge Al are increasingly integral to our lives,
even if they're not immediately visible.

When you place an online order, mobile robots
in fulfillment centers locate the item on the shelf
within minutes and prepare it for same-day ship-
ment. These robots can work collaboratively with
employees, handling highly repetitive tasks. Ad-
vanced safety, perception and navigation tech-
nology power these robots, enabling them to op-
erate with remarkable precision and intelligence.

Smart sensing technology makes our homes
more comfortable. With the latest semiconduc-
tor temperature sensors, thermostats can now
track temperature with 0.1-degree accuracy,
unlocking new opportunities for convenience.
Using millimeter-wave (mmWave) technology,
thermostats can detect whether someone is at
home, automatically adjusting the temperature
to balance energy efficiency with comfort. Addi-
tionally, mmWave technology enables your heat-
ing, ventilation and air-conditioning (HVAC) sys-
tem to detect your position and activity within a
room. This allows the system to direct airflow pre-
cisely, and to dynamically adjust cooling capacity
to create the most comfortable environment.

Looking ahead, humanoid robots could bring
new levels of convenience to our homes by han-
dling tasks such as cleaning and other chores.
These robots will intelligently interact with their
surroundings, adapting and optimizing as need-
ed. As these innovations evolve, they promise
to simplify our routines and support a smarter
world.

Reinventing everyday safety

Industrial applications also play a critical role in
enhancing safety, often in ways that you might
not immediately recognize. Technologies like
edge Al and real-time control can monitor our
homes and families without infringing on our pri-
vacy.

In distribution centers and warehouses, robotic
automation and edge Al-enabled safety systems
protect workers by handling potentially dan-
gerous tasks. An estimated 395 million workers
worldwide had work-related injuries in 2019. Ro-
bots equipped with real-time control systems
and sensors are programmed to stop immediate-
ly if they detect a human in a restricted zone, re-
ducing the risk of some work-related injuries.

In building safety, industrial technologies have
led to the development of smart HVAC systems
that control airflow, temperature and humidity
in real time to maintain a healthy indoor envi-
ronment. By integrating machine learning and
edge Al, HVAC systems can continuously moni-
tor motor-driven bearings for vibration, tempera-
ture and acoustic signals. This predictive main-
tenance reduces unexpected breakdowns and
extends motor life to enable a comfortable and
safe working environment for laborers.

Arc faults in solar systems can arise from dam-
aged wiring, loose connections, or weather-relat-
ed wear, posing a fire risk. Solar inverters with arc
fault detection use sensors and edge Al to mon-
itor electrical patterns and distinguish between
normal fluctuations and dangerous arcing. When
a fault is detected, the system quickly shuts off
power to prevent fires.

Industrial technologies work quietly behind the
scenes, but they play a key role in creating saf-
er living environments. By managing infrastruc-
ture and securing homes, they make modern life
more convenient and secure.
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Increased sustainability

As our future becomes more sustainable, renew-
able energy solutions such as solar power and
energy storage systems are becoming essential
for reducing daily energy costs and lowering our
carbon footprint at home, alongside using elec-
tric vehicles for everyday commuting. Achieving
peak power-conversion efficiency and smart en-
ergy management remains a complex challenge
as homes, businesses and energy companies
strive to harness, convert and transport energy
effectively. Demand for greater efficiency drives
continuous technological breakthroughs such as
real-time control and wide-bandgap semicon-
ductors.

Wide-bandgap semiconductors such as gallium
nitride (GaN) represent the next generation of
power switches. A GaN semiconductor’s ability to
operate efficiently at high voltages, temperatures
and frequencies helps power converters become
more efficient and minimizes switching losses,
which occur when a switch moves between a
blocking state and a conducting state.

When paired with our GaN integrated circuits,
our company’s C2000™ real-time microcontrol-
lers help solar inverters and energy storage sys-
tems operate at peak efficiency, delivering higher
power with reduced switching losses. This com-
bination not only decreases dependence on grid
power, lowering electricity costs, but also seam-
lessly integrates renewable energy into our daily
lives.

BEAT

The quiet hero of modern life

Although these technologies may not always
capture the spotlight, they make the convenienc-
es and safety we enjoy every day possible. While
several applications use these technologies, the
technologies work together to maintain prod-
ucts we use every day, optimize energy use, and
strengthen the infrastructure we depend on. As
we work toward a more sustainable, efficient and
safe future, technologies in industrial applica-
tions will remain at the forefront, quietly empow-
ering our daily lives.

The Internet of Things (loT) is
revolutionizing industries by
connecting devices and en-
abling real-time data-driven
decisions. In Rey industries like
smart cities, healthcare, agri-
culture, and logistics, loT tech-
nology is driving efficiency and
innovation.

Applications in loT for smart
cities is a system that con-
nects everyday devices — like
sensors, machines, or gadgets
— to the internet or wireless
connection, allowing them to
collect and share data.)
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UNBOXED

POWERING INNOVATION

THE TOP AUTHORIZED ELECTRONIC
COMPONENT DISTRIBUTORS OF 2025

In today's rapidly evolving tech landscape, authorized electronic component distributors play a crucial role
in ensuring a reliable and secure supply chain for manufacturers and engineers. This article highlights
the top 11 global distributors in 2025, showcasing their specialties, global reach, and value-added services.
From sourcing rare components to supporting advanced automation and design, these companies drive
innovation across industries. Learn how leaders like WPG, Arrow, Avnet, Mouser, and NewPower World-
wide power the global electronics ecosystem with efficiency and trust.

In today’s tech-driven world, electronic components are the invisible heroes powering everything from
smartphones and electric vehicles to factory automation systems. But how do these essential parts get
from manufacturers to the hands of engineers and innovators around the globe? The answer lies with
authorized electronic component distributors.

These companies play a vital role in ensuring the electronics supply chain remains seamless, efficient, and
reliable—especially in an era where speed, precision, and authenticity are more critical than ever. From
offering design support and sourcing hard-to-find components to managing complex logistics and inven-
tory, distributors serve as the vital link between component manufacturers and end-users.

In this blog post, we spotlight the Top 10 authorized electronic component distributors in 2025, recog-
nized for their scale, global reach, customer service, and unmatched inventory. Let's dive into the leaders

shaping the future of electronic distribution.
m
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UNBOXED

TOP DISTRIBUTORS

WPG HOLDINGS

pr_gn WPG Holdings

WPG Holdings, headquartered
in Taipei, Taiwan, is Asia’s largest
electronics distributor. It special-
izes in semiconductors, passives,
and interconnects through sub-
sidiaries like WPI and SAC. With
strong ties to top chipmakers and
a vast supply chain network, WPG
offers engineering support, de-
mand creation, and logistics ser-
vices. Its dominance in Asia’s fab-
less ecosystem and digital tools for
inventory management make it a
vital supply chain partner for con-
sumer, industrial, and communi-
cation electronics.

FUSION
WORLDWIDE

(9 FUSION

Fusion Worldwide, headquartered
in Boston, excels at sourcing hard-
to-find, obsolete, and end-of-life
electronic components. Serving
industries like aerospace, auto-
motive, and medical, Fusion uses
a vast supplier network and strict
quality control to ensure part au-
thenticity. It supports customers
during supply shortages with ag-
ile sourcing, inspection, and risk
mitigation services. While not a
typical catalog distributor, Fusion
is critical in securing components
during market disruptions and
maintaining production conti-
nuity in global electronics supply
chains.

DIGIKEY
ELECTRONICS

DigiKey

Digi-Key, based in Minnesota, is a
leading online distributor known
for same-day shipping, extensive
in-stock inventory, and fast proto-
typing support. It offers millions
of parts from over 2,300 manufac-
turers, including semiconductors,
passives, and connectors. With
a user-friendly digital platform,
engineering tools, and technical
support, Digi-Key caters to de-
signers, makers, and OEMs. Its
commitment to speed, reliability,
and global delivery makes it a pre-
ferred source for design engineers
and developers worldwide.

RS
COMPONENTS

RS Components

RS Components, headquartered
in Corby, UK, offers over 600,000
electronic, electrical, and industri-
al parts. It provides fast delivery, ex-
pert support, and online tools for
engineers and MRO professionals.
With strong focus on sustainabil-
ity, digital transformation, and
global reach, RS serves sectors like
automation, maintenance, and
prototyping. Its emphasis on qual-
ity, innovation, and design services
has positioned RS Components as
a key player in industrial and en-
gineering supply across Europe,
Asia, and the Americas.

ARROW
ELECTRONICS
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Arrow Electronics, based in Colora-
do, is a global leader in electronic
components and enterprise com-
puting solutions. Offering semi-
conductors, connectors, embed-
ded systems, and cloud services,
Arrow supports the full product
lifecycle from design to produc-
tion. It partners with OEMs, start-
ups, and EMS companies to deliv-
er technology integration, design
assistance, and logistics solutions.
Arrow’s innovation-driven services
and global infrastructure make it
a trusted distributor for industries
including automotive, industrial,
telecom, and loT.

AVNET

AAVNET

Avnet, headquartered in Phoenix,
Arizona, is a global distributor of-
fering semiconductors, intercon-
nects, and embedded products.
Known for its value-added ser-
vices, Avnet provides design sup-
port, supply chain management,
and integration services to OEMs
and startups alike. With a strong
digital platform and engineering
expertise, Avnet helps customers
accelerate time-to-market and re-
duce development costs. Its wide
global presence and partnerships
with top manufacturers make it
a crucial player in powering next-
gen electronics and smart sys-
tems.
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UNBOXED

TOP DISTRIBUTORS

FUTURE
ELECTRONICS

Future
f€ Electonics

Future Electronics, based in Mon-
treal, Canada, is recognized for out-
standing customer service and glob-
al inventory availability. It distributes
semiconductors, passives, and elec-
tromechanical components with
strong emphasis on supply chain
solutions and demand creation.
Future's strategic relationships and
local support teams enable it to de-
liver personalized service and tech-
nical assistance worldwide. Its abili-
ty to maintain high inventory levels
and quick fulfillment has earned it a
reputation as a responsive and flexi-
ble distribution partner.

NEW POWER
WORLDWIDE

NEWPOWER

Worldwide, based
in Nashua, New Hampshire, is a

NewPower

fast-growing independent distrib-
utor of electronic components and
finished goods. It specializes in glob-
al sourcing, inventory solutions, and
excess stock management. Known
for its proprietary cloud-based plat-
form, NewPower offers real-time
pricing and analytics to optimize
procurement. The company em-
phasizes transparency, quality as-
surance, and compliance, serving
OEMSs, EMS providers, and Fortune
500 firms. Its agility, responsiveness,
and focus on mitigating supply
chain disruptions make it a valuable
partner in today’s volatile electronics
market.

MOUSER
ELECTRONICS

MOUSER

! ELECTRONICS

Mouser Electronics, headquartered in
Mansfield, Texas, specializes in rapid in-
troduction of new products and technol-
ogies. With over a million SKUs in stock,
Mouser supports engineers and design-
ers through detailed datasheets, refer-
ence designs, and development tools.
It focuses on serving design and proto-
type phases, offering semiconductors,
passives, connectors, and more. Backed
by strong logistics and supplier relation-
ships, Mouser provides quick delivery
and robust technical resources, helping
innovators bring ideas to market faster.

WIN SOURCE

WINSDODU=RCE

ELECTRONICS

WIN SOURCE is meticulously amassing
electronic components through refined
procedures, first-rate services, diverse
portfolios, intellectual investments, and
expanding business globally. Established
in 1999, WIN SOURCE is a premier distrib-
utor of electronic components.
Cost-effectiveness is a cornerstone of WIN
SOURCE's service philosophy. By diligent-
ly optimizing its supply chain and leverag-
ing strategic partnerships, the company
ensures customers can access authentic,
commonly used electronic parts without
the high cost. WIN SOURCE’'s commit-
ment to cost-saving procurement strate-
gies empowers clients to maintain a com-
petitive edge and enable them to respond
flexibly to market changes.

WIN SOURCE is a treasure trove of elec-
tronic parts with over 1T million compo-
nents from over 3,000 manufacturers. Its
products serve multiple industries such as
consumer electronics, automobiles, aero-
space, industry, and medicine, ranging
from integrated circuits and discrete SEMI
components to circuit protection, sensors,
transducers, capacitors, and connectors.

TTI INC.

The IP&E
Specialist

TTI, Inc., also based in Texas, is a
specialist distributor focused on
passives, interconnects, and elec-
tromechanical components. It of-
fers deep inventory, superior tech-
nical support, and supply chain
expertise. TTlI's commitment to
authorized sourcing, quality assur-
ance, and customer-specific stock-
ing programs makes it a preferred
partner for aerospace, automotive,
and industrial markets. Known for
its precision service and technical
depth, TTI helps customers reduce
lead times, manage risk, and meet
stringent industry requirements.

SAGER
ELECTRONICS

ELECTROMICE
Grounded in over 135 years of innovation

and service, Sager Electronics is a North
American electronic component distrib-
utor of interconnect, power and elec-
tromechanical products, and provider
of value-add solutions. Our Distributing
Confidence® business model goes be-
yond fulfillment to provide our custom-
ers and suppliers a unique combination
of operational excellence and innovative
business solutions.

Sager Electronics began in 1887 as a sin-
gle storefront in downtown Boston that
serviced the growing interest in radio
technology. Under the vision and lead-
ership of Joe Sager, the company rapidly
established a statewide distribution sys-
tem for home radios and related com-
ponents. To further stimulate demand,
Sager sponsored a weekly musical radio
show and, in 1926, Sager developed the
format for play-by-play broadcasts of the
Boston Bruins' hockey games. Despite
the onset of the Great Depression, Sag-
er continued to grow by bringing new
electrical products to Massachusetts’

consumers.
u
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Balancing
Power & Protection

Choosing the Right FETs for Battery Safety

From smartphones to power tools and electric ve-
hicles, batteries are the lifeblood of modern elec-
tronics. But their increased energy density and
performmance come with heightened risks. Battery
protection is essential not just for performance
optimization, but to avoid potentially dangerous
failures. Lithium-ion and lithium-polymer batter-
ies, in particular, are highly sensitive to conditions
like overcharging, over-discharging, thermal run-
away, and short circuits. Without robust protec-
tion mechanisms, these batteries can degrade
prematurely or, in the worst-case scenario, catch
fire or explode.

To manage these risks, Battery Management Sys-
tems (BMS) are employed across virtually every
application that involves rechargeable batteries. A
critical component of any BMS is the power switch
— traditionally implemented with standard MOS-
FETs. However, with increasing performance de-
mands, evolving battery architectures, and space
constraints, traditional MOSFETs are reaching
their limits.

To meet these modern challenges, Nexperia has
introduced advanced power switching solutions:
Super-Junction (SJ) MOSFETs and low-voltage bi-
directional Gallium Nitride (GaN) FETs.

These cutting-edge devices provide higher effi-
ciency, greater reliability, and superior protection
— but choosing the right technology depends
heavily on your specific application.

@® Understanding Battery Management
Challenge

At the heart of battery safety is the need to reg-
ulate current and voltage during charging and
discharging. A well-designed BMS ensures the
battery operates within its safe limits, protect-
ing not only the cell chemistry but also the sur-
rounding circuitry and the user.

Key functions of a BMS include:

e Overcharge Protection: Prevents the battery
voltage from exceeding its maximum rated limit,
which can cause degradation or gas formation.

e Over-discharge Protection: Ensures the bat-
tery is not discharged beyond its lower voltage
threshold, preventing deep discharge damage
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® Short-Circuit and Overcurrent Protection:
Shuts down or disconnects the battery when
excess current is detected, preventing ther-
mal damage or fires.

e Temperature Monitoring: Maintains safe
battery operation within a specified tem-
perature range.

e Cell Balancing: Ensures consistent voltage
across multiple cells in a pack, crucial in EVs
and high-capacity battery systems.

Each of these functions relies on highly respon-
sive, efficient, and thermally capable switching
components. This is where the choice between SJ
MOSFETs and GaN FETs becomes crucial.

@® Super-Junction MOSFETSs: Efficiency
Meets High Voltage

Super-Junction MOSFETs have emerged as a
go-to solution for high-voltage applications.
By utilizing a unique charge balance structure
in the vertical plane, SJ MOSFETs dramatical-
ly reduce the specific on-resistance (R<sub-
>DS(on)</sub>) without increasing the device
area. The result is a switch that handles high
voltages with minimal conduction and switch-
ing losses.

Key advantages of SJ MOSFETs:

e High Efficiency at Elevated Voltages: Ex-
cellent for applications with voltages above
400V, such as electric vehicles, e-bikes, and
industrial battery packs.

e Lower Heat Generation: Reduced switching
losses mean less thermal stress and simpler
cooling solutions.

e Compact Designs: More power in a smaller
footprint makes them ideal for space-con-
strained designs.

Nexperia's line of SJ MOSFETs is particularly
well-suited for BMS applications where the em-
phasis is on high energy transfer, thermal reliabili-
ty, and long lifecycle performance. These MOSFETs
are available in a wide range of voltage and current
ratings and are optimized for fast switching and
low gate charge — ideal for DC-DC converters and
protection switches in high-voltage battery packs.

Use Case Example:

In an electric scooter battery pack, an SJ MOSFET
can serve as the main protection switch, capable
of safely breaking high fault currents and with-
standing prolonged high-voltage operation — all
while maintaining energy efficiency.

@® GaN FETs: Redefining Speed and
Precision in Protection

While SJ MOSFETs excel in high-voltage do-
mains, low-voltage systems — particularly in
portable electronics — demand different char-
acteristics. This is where Gallium Nitride (GaN)
FETs stand out. GaN technology enables devic-
es with ultra-fast switching speeds, extremely
low R<sub>DS(on)</sub> and compact foot-
prints.

Nexperia's low-voltage bidirectional GaN FETSs,
based on enhancement-mode GaN-on-silicon
technology, offer significant advantages for
battery protection in devices like smartphones,
tablets, drones, wearables, and medical elec-
tronics.

Key features of Nexperia GaN FETs:

e Bidirectional Operation: A single device can
block current flow in both directions, reduc-
ing the number of components needed.

® Zero Reverse Recovery Charge: Unlike sil-
icon-based devices, GaN FETs don't suffer
from reverse recovery losses, enabling clean-
er switching and lower EMI.

e Ultra-Low On-Resistance: Delivers higher
power density and minimizes energy loss.

e Compact and Thermally Efficient: Perfect
for slim and thermally sensitive applications
like foldable phones or smartwatches.

Use Case Example:

In @ modern smartphone, Nexperia's bidirectional
GaN FETs act as a power path switch that protects
the battery during USB Power Delivery charging.
These switches can quickly disconnect the battery
if overvoltage or a short circuit is detected, pre-
venting damage without the need for bulky exter-
nal protection.
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@® Making the Right Choice: SJ vs GaN

Choosing between SJ MOSFETs and GaN FETs
involves several trade-offs. Here are some gen-
eral guidelines to help engineers select the
right device for their battery protection design:
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The Road Ahead: Smarter, Safer
Batteries

As energy storage continues to scale — in both
consumer and industrial sectors — the need
for intelligent, fail-safe battery protection be-
comes even more urgent. Technologies like
Nexperia's S MOSFETs and GaN FETs are not
just enablers of safety but also of system inno-
vation.

By allowing designers to optimize thermal per-
formance, board space, and electrical charac-
teristics, these advanced switches support the
next generation of batteries — whether in a
high-voltage EV or a palm-sized loT device.

More importantly, their adoption helps re-
duce failure rates, extend device lifetimes, and
improve overall user safety. This is particular-
ly critical in safety-sensitive sectors such as
healthcare, aerospace, and automotive, where
battery failure can have serious consequences.

Conclusion

Batteries are only as safe and efficient as the
systems that manage them. With growing ex-
pectations from both consumers and regula-
tors, engineers must design battery-powered
products that are compact, efficient, and —
above all — safe.

By choosing the right power switch technolo-
gy, whether it's a robust Super-Junction MOS-
FET or an agile GaN FET, engineers can meet
these demands head-on.

[ ]
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Powering
The Solar
Revolution

The Role of
Semiconductors in

As solar energy adoption accelerates
worldwide, semiconductors are play-
ing a pivotal role in advancing in-
verter technology—the heart of every
photovoltaic system. From traditional
silicon devices to cutting-edge sili-
con carbide (SiC) and gallium nitride
(GaN), semiconductor innovations are
driving higher efficiency, smarter grid
integration, and compact designs.
This article explores how these tech-
nologies enable reliable, intelligent,
and high-performance solar invert-

ers, making clean energy more acces-
sible and efficient across residential,
commercial, and utility-scale applica-
tions. The solar revolution is semicon-
ductor-powered—and it’s just getting
started.

As the world pivots toward a cleaner, more sustain-
able energy future, solar power stands at the cen-
ter of this transformation. Among the key enablers
of solar energy systems are solar inverters, the de-
vices that convert the direct current (DC) gener-
ated by solar panels into the alternating current
(AC) used in homes, businesses, and grids. At the
heart of every solar inverter lies a complex world of
semiconductor technology, quietly orchestrating
power conversion, efficiency, and reliability.

In this article, we explore how semiconductors—
powerful, precise, and ever-evolving—are shaping
the capabilities of modern solar inverters, enabling
higher energy efficiency, smarter grid integration,
and more robust renewable energy systems.

Next-Gen Inverters | l‘ v}

BEAT

® The Role of Solar Inverters in PV
Systems

Photovoltaic (PV) systems generate DC elec-
tricity from sunlight. However, the majority
of our electrical infrastructure—whether it's
household appliances or industrial motors—
runs on AC. That's where the inverter steps in.
A solar inverter converts this DC power into AC
while also performing critical functions such
as:

e Maximum Power Point Tracking (MPPT) to op-
timize energy harvest

e Monitoring and diagnostics for system perfor-
mance

e Grid compliance including voltage and frequen-
cy control

e Safety functions, such as islanding protection

Solar inverters have evolved from simple power
conversion devices into smart energy managers,
and their progression has been closely tied to
advancements in semiconductor technology.
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® Power Semiconductors: The Work-
horses of the Inverter

The key function of an inverter is power con-
version, which requires fast, efficient switching
of high-voltage and high-current loads. This is
achieved using power semiconductors—de-
vices like IGBTs (Insulated Gate Bipolar Tran-
sistors), MOSFETs (Metal-Oxide-Semicon-
ductor Field-Effect Transistors), and more
recently, wide-bandgap (WBG) semiconduc-
tors such as SiC (Silicon Carbide) and GaN
(Gallium Nitride).

1. Silicon-Based Devices: The Backbone of
Legacy Systems

Traditionally, inverters have relied on sili-
con-based IGBTs and MOSFETs. These devic-
es are reliable and cost-effective, especially for
systems operating at lower switching frequen-
cies and higher voltage levels. However, they
also have limitations:

e Higher conduction and switching losses
e Limited temperature tolerance

e Larger heatsink and filtering components

Despite this, silicon remains a viable choice in
many residential and small-scale solar inverters,
thanks to mature manufacturing and optimized
cost-performance ratios.

2. Wide-Bandgap Semiconductors: A
Game-Changer

In recent years, the introduction of SiC and GaN
has been transformative for inverter design.

a. Silicon Carbide (SiC)

SiC devices offer:

e Higher breakdown voltage (up to 10x com-
pared to silicon)

e Faster switching speeds
e Higher thermal conductivity

e Creater efficiency at high power levels

This makes SiC an ideal choice for utility-scale and
commercial solar inverters, especially in applica-
tions above 50 kW. These inverters can achieve ef-
ficiencies over 99%, dramatically reducing thermal
management needs and enabling more compact
designs.

b. Gallium Nitride (GaN)

GaN devices shine in low-to-medium volt-
age applications (typically below 600V) and
are particularly beneficial in microinverters
and power optimizers. Their extremely fast
switching speeds allow for:

e Smaller magnetic components

e Reduced power loss

e Lightweight and compact designs

With their high-frequency capabilities, GaN semi-
conductors are helping create a new generation of
smart, distributed solar architectures.

@ Intelligent Inverter Architectures:
Control and Communication

Beyond the raw power conversion, solar invert-
ers now serve as intelligent hubs in distributed
energy systems. This is made possible by the
integration of advanced digital semiconduc-
tors, including:

e Microcontrollers (MCUs) and Digital Signal
Processors (DSPs)

e FPGAs (Field Programmable Gate Arrays)
e ASICs (Application-Specific Integrated Circuits)

These chips manage real-time control loops for
MPPT, switching control, grid synchronization,
and data logging. More importantly, they sup-
port remote communication, enabling smart in-
verter features such as:

e Real-time performance monitoring

e Predictive maintenance
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e Grid support services like reactive power com- 3. Hybrid Inverters and Storage Integration

pensation and voltage regulation
Hybrid inverters that manage both solar gen-

e Integration with energy storage and home en- eration and battery storage are on the rise. Ad-
ergy management systems (HEMS) vanced power ICs and bidirectional converters
o ) are crucial to manage charging/discharging

The availability of low-power, high-performance cycles efficiently.

MCUs and secure communication ICs ensures
that solar inverters can act as grid-friendly, in-

telligent assets. . .
4. Grid-Interactive Features and

Cybersecurity

@ Efficiency and Reliability: The Semi- _ _
conductor Advantage Asinvertersbecome connectedtothegrid, they
must comply with protocols like IEEE 1547 and

ensure secure communication. Semiconduc-

Modern solar inverters are pushing the en- tor firms are integrating hardware-based en-
velope in terms of efficiency, often achieving cryption engines, secure boot, and firmware
peak efficiencies of 98.5-99.5%. Semiconduc- validation to defend against cyber threats.

tors directly impact this by minimizing switch-
ing and conduction losses, particularly during:

) . @® The India Opportunity: Localizing
e Partial load conditions Semiconductor Supply for Solar

e High ambient temperature operation
India is among the world's fastest-growing

solar energy markets, targeting 500 GW of
non-fossil fuel capacity by 2030. To meet this
demand, there's a strong push toward local
manufacturing of solar components, including
inverters and semiconductor devices.

e Rapid power fluctuations due to cloud cover

Additionally, semiconductors play a critical role
in enhancing inverter reliability, which is cru-
cial for systems expected to last 20-25 years. Ad-
vanced packaging technologies, such as copper
clip bonding, die attach with sintered silver,
and integrated thermal sensors, help maintain
thermal stability and prevent premature failure.

Government initiatives like PLI (Production
Linked Incentive) schemes are encouraging
the domestic production of:

e Power semiconductors (MOSFETSs, IGBTSs)

@® Trends Driving Semiconductor Inno-

vation in Solar Inverters e ControliCsand MCUS

e Discrete components and sensors
1. Higher Power Density

Startups and semiconductor companies operat-
ing in India are also exploring design and fabri-

. ; . cation partnerships to develop application-spe-
ers are being designed to deliver more power cific ICs tailored for Indian climatic conditions

in smaller enclosures. High-frequency GaN and :

. . . : . and grid challenges.
SiC devices, combined with compact passive =
components, are driving these innovations.

With growing demand for rooftop and
EV-charging-integrated solar systems, invert-

2. Modular Inverter Design

Semiconductor solutions are enabling modu-
lar and scalable inverter designs, from string
inverters to central inverters and hybrid sys-
tems. This provides flexibility for solar develop-
ers to design tailored energy systems.
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Nvidia: GeForce RTX 50 Series GPUs

Nvidia launched the GeForce RTX 50 series GPUs,
including models like RTX 5060, 5070, 5080, and
the flagship 5090. Built on the Blackwell architec-
ture and manufactured using TSMC's 4N process,
these GPUs feature GDDR7 memory and PCle 5.0
support, delivering significant performance boosts
for gaming and Al applications.

Micron: India-Made Semiconductor Chips

Micron announced that its semiconductor pack-
aging unit in Sanand, Gujarat, will begin produc-
ing chips in the first half of 2025. These chips are
intended for global markets, serving data centers,
smartphones, notebooks, and |oT devices. Micron's
expansion signifies India’s growing role in the semi-
conductor industry.

SAMSUNG

LPODRSA

NEWS

AMD: Ryzen Threadripper 9000 Series

At Computex 2025, AMD introduced the Ryzen
Threadripper 9000 series, featuring up to 96 Zen 5
cores. These high-end desktop processors support
up to 6400 MT/s DDR5 memory, catering to profes-
sionals requiring extreme multitasking and com-
putational power.

Samsung: 10.7Gbps LPDDR5X DRAM

Samsung launched its 10.7Gbps LPDDR5X DRAM,
the world’s fastest mobile DRAM, at CES 2025. Built
on a12nm process, this memory solution offers high
performance and low power consumption, making
it ideal for edge Al applications in smartphones,
tablets, and laptops. The chip’s ultra-thin 0.65mm
profile supports the development of slimmer devic-
es, aligning with consumer demand for compact
form factors. Samsung’s LPDDR5X DRAM received
the 2025 CES Innovation Award for its technological
advancements.
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ST Unveils xMemory-Enabled Stellar
MCUs to Power Future Cars

STMicroelectronics has introduced Stellar with
xMemory, a groundbreaking microcontroller series
featuring extensible Phase-Change Memory (PCM)
technology for software-defined and electric ve-
hicles. This innovative solution addresses growing
memory needs driven by Al and OTA updates, en-
abling developers to scale memory during devel-
opment or in-field—eliminating costly hardware
redesigns. Launching with the Stellar P6 series in
2025, xMemory simplifies vehicle architectures, ac-
celerates time-to-market, and reduces costs. ST's
PCM technology delivers unmatched density and
efficiency, outperforming Flash, RRAM, and MRAM.
Designed for long-term innovation, Stellar MCUs
support evolving EV platforms and centralized ve-
hicle control, enabling streamlined development
and prolonged vehicle life cycles.

Renesas RIAIM MPU with Bullt-in 126MEB
DDRIL SDRAM for High-performancs HMI Designs

TDK Unveils Industry-First 8A Multilayer

Chip Beads for Compact Power Designs

TDK has introduced its MPZ1608-PH series of multi-
layer chip beads, the first in the industry to support
a rated current of 8 A in a compact 1608-size (1.6
x 0.8 x 0.6 mm) form factor. Designed for automo-
tive and industrial power supply lines, the new chip
beads reduce the need for multiple parallel com-
ponents, minimizing PCB footprint and improving
circuit reliability. Withstanding temperatures up to
+125°C, they are ideal for use in harsh environments
such as ECUs, powertrains, and base stations. The
innovation supports electromagnetic compatibility
(EMC) while streamlining designs and enhancing
the quality of power circuits in modern electronics.

Automotive Stellar MCUs with xMemory
for your next SOV and EV architectunes

Renesas Launches RZ/A3M MPU for
Cost-Effective Advanced HMI Designs

Renesas has unveiled the RZ/A3M microproces-
sor, expanding its RZ/A series to meet the grow-
ing needs of advanced human-machine interface
(HMI) applications. Featuring a 64-bit Arm Cor-
tex-A55 core and 128MB built-in DDR3L SDRAM, the
MPU enables smooth video and camera display up
to 1280x800 resolution while reducing system cost
and simplifying PCB design. Its unique BGA lay-
out and comprehensive peripheral support allow
for easier integration into cost-sensitive applica-
tions like appliances and building automation. RZ/
A3M is now available with development tools, GUI
solutions, and Renesas’ Winning Combinations—
pre-vetted system designs for faster, low-risk time
to market.
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TDK offers 3-terminal filters for automo-
tive applications at higher voltages and
higher capacitances

TDK Corporation (TSE: 6762) has expanded its YFF
series of 3-terminal filters for automotive appli-
cations to include higher voltages up to 35 V and
higher capacitances up to 4.7 yF. Such components
are used to suppress voltage variation and high-fre-
guency noise, which can cause system malfunc-
tions. Mass production of the product series began
in June 2025.

With the miniaturization of automotive electronic
systems, there is an increasing demand for mea-
sures to prevent system malfunctions. Usually,
numerous capacitors are employed in such appli-
cations. On the other hand, the number of compo-
nents must be reduced due to the miniaturization
of these systems. To address these challenges, 3-ter-
minal filters, characterized by a low ESL (equivalent
series inductance), are gaining significant demand.

By optimizing the material selection and product
design, the new products feature significantly high-
er withstand voltage, ranging now from 6.3 V to 35
V, and considerably higher capacitance, ranging
now from 0.47 pF to 4.7 yF. The 35-V product with
an insertion loss of 40 dB (4 MHz to 2 GHz) can be
used for a broader range of power lines, including
both input and output of power-supply systems,
while the 4.7 yF product with an insertion loss of
30 dB (300 kHz to 3 GHZz) is more effective as input
capacitors than conventional products in reducing
voltage fluctuation and countering high-frequency
noise.

NEWS

Infineon Launches PSOC™ 4100T Plus
MCU with Advanced Multi-Sense
Capabilities

Infineon Technologies has introduced the PSOC™
4100T Plus, an advanced microcontroller built on
an Arm® Cortex®-MO+ core, featuring integrated
Multi-Sense technology. This MCU combines CAP-
SENSE™, inductive sensing, and liquid level sens-
ing in a single chip, making it ideal for HMI and sys-
tem control applications. With 128K Flash and 32K
SRAM, it offers robust performance and enhanced
reliability. Designed for diverse use cases, from
consumer electronics to industrial systems, PSOC
4100T Plus simplifies designs and reduces external
components by integrating advanced analog and
digital features. It delivers a compact, high-per-
formance solution for next-generation touch and
sensing interfaces.

Moreover, depending on set usage conditions,
it is possible to halve the component count re-
quired to suppress voltage fluctuations to the

same extent from the MLCC. =
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DIALOGS

INDIA ENTERS THE 3NM ERA

Renesas Launches Landmark Semiconductor

Design Centers in Noida and Bengaluru

India’'s bold semiconductor ambitions just ‘ ‘
gained powerful validation. With the launch of

two cutting-edge design centers by Renesas
Electronics India Private Limited in Noida and

Within just three years, India’s semicon-

Bengaluru, the country has officially stepped ductor industry has moved from a na-
into the ultra-advanced 3-nanometer (nm) chip scent stage to an emerging global hub,
design domain—an achievement that not only and is now poised for long-term, sustain-
signals technical maturity but also elevates In-

dia’s status on the global semiconductor map. able growth. ' ,
“This is truly next-generation,” declared Ashwi- — Ashwini VaiShnGVV,

ni Vaishnaw, Minister for Electronics and Infor- Minister for Electronics and IT

mation Technology, during the official inaugu-
ration. “We've done 7nm and 5nm earlier, but
3nm marks a new frontier. These are not just

design centers—they are a launchpad for In- Renesas: A Strategic Ally
dia's semiconductor transformation.”

A National Leap Forward
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DIALOGS

These collaborations align with Make in
India. They support local design, manu-
facturing, and the creation of engineers
who are focused on product outcomes

and innovation. , ,

— Malini Narayanamoorthi,
‘ ‘ Renesas India

The inauguration of our expanded of-
fices marks a significant milestone for
Renesas in India. We're here to innovate,

scale, and empower local talent. A Comprehensive Semiconductor Vision

— Malini Narayanamoorthi,
VP, MID Engineering, Renesas India

Investing in India’s Talent Pipeline
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Reinventing the Semiconductor
Lifecycle

India is not just a market for us—it’s a
partner in innovation. We see the coun-
try playing a central role in the global

semiconductor future. , '
— Hidetoshi Shibata,

CEO, Renesas Electronics Corporation

DIALOGS

Conclusion: The Road Ahead

What Makes 3nm Special?

e Smaller transistors
Higher density and performance

e Lower power consumption

Essential for EVs, mobile, Al

e Complexity

Requires world-class design tools and
expertise

e Indid’s leap

First time such designs are led domestically
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