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In an era marked by the relentless march of technology,
semiconductor innovation stands as the unsung hero powering
high-tech manufacturing and the automotive industry. This Cover

Story explores how semiconductors are shaping the future of

these sectors, from loT to Al, and why staying ahead in the
semiconductor race is vital for businesses. Discover the trends
and supply chain implications that will define the future

of semiconductors.

U he auviomolive and manofacluring sectors are
experiencing a  remarkable  acceleration  of
innovations, primarily attributed to the adwenl of

Industry 4.0. This fourth industrial revolution is founded

on cutting-edge technologies such as the Internet of Things

(IoT}, Artificial Intelligence (Al) and smart manofacturing

practices. Semiconductors are (literally) the heart of this

revolution, Hence, be it a fitness watch or a self-driving car,
micro-processors are the brain of every intelligent system.
Imnovation in semiconductor technology  has
plaved an instrumental role in revolutionising high-
tech manufactoring in the aotomotive and Industrial
manofacluring sectors. The automotive semiconducior
market alone is predicted to grow at a steady rate of 7%, and

ix E:I'Fli."l:tl'\d to be worth =$58,770.1 million in 2023, ri:ing to

$115,609.68 million by 2033,

Regarding supply chain management, semiconductor
technology has transformed the industry by enabling
vigibility and (lransparemcy.

sensors have revolutionised logistics

prealer Semiconductor
and prodoction
processes, allowing organisations to track inventory and
moniior prodoct gquality in real Hme. The integration of
semiconductor technology in supply chain management
has led to :ignlﬁmnt cist snv‘.lng: and Increased {'"ﬂ-l'.itnf'!.'
in operations, ultimately driving business growth,

With a rising demand for smari devices, companies are
scrambling to integrate semiconduoctors into their produocts
to stay ahead of the competition. The semiconductor
industry works ona ‘winner takes itall’ principle. Companies
with leading-edge capabilities capture an outsized portion
of industry revenue. This makes it vital for organisations to
mainlain a commitment to innovalion and stay ahead of the
curve regarding cutting-edge semiconductor technology.
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As the demand for semiconductors continues to rlse, the
chip-making industry is facing significant challenges in terms
of suctainability and cost-effectiveness, To address these
izsues, the industry is actively pursuing innovative approaches
to chip-making thal are both environmentally friendly and
financially feasible. Some top global semiconductors trends
and Innovations are:

» Internet of things: As the demands for smaller-
gized, diverse connectivity technologies and lower power
lal
manufacturers focus on sensor and integrated circoit

consumplion IAncrease in dewices, semiconducbor
dﬂ'rln'pm:'nt Far r:ra:rn'pli.-. [IMOSTAR, a Taiwanese start-
up, affers multl-band leT chips. [t collects sensor data and
previous usage patterns to enable predictive maintenance.

Al and rithmi chips:  Hardware-based
accelerations are being introduced via algorithmic-
specific chips to keep up with the rising volume of data
that Al systems process. For instance, Rebellions, a South
Korean start-up,
while Gawss Lahs, a US-based start-up, prm'!d:': Al-hased

semlconductor manufactoring solutions,

offers dnmain-:p-:ciﬁ: Al processors,

vanced materials: Semiconductor start- “Ups are
Eu-cuﬂng on shrinking the structures’ slze and exploring
novel materials like silicon carbide and gallium nitride.
Start-ups like EPINOVATECH and (JustomDot make GaM
chips for transistor devices and create colour-changing
nanoparticles for semiconduciors, respectively. These offer
cost=effective, robust solotions within restricted chi]'.! sizes.
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» RISC-V: RISC-V is poised to revolutionise the industry
and Tnpplf estahlished plu}'m like CISC anmd RISC. the
most popular 1SAs, The implications of RISC-V's success
are :ip'l.iﬁv::.n!, ax it will di:rupi the traditional compuling
landscape and may lead to more open and collaborative
development practices.

« Novel architectares: In the race for faster processing
speeds, chip industry players are turning to non-volatile
memory chips, 3D-enabled designs and nanotechnology-
enabled processors. Efforts are also being made towards
simpler instructions for parallel computing YSEMI, a
Chinese start-up, has ereated an ARM-based cloud processor
for high-performance computing.

» 50 Organisations are designing technology-driven
solutions for 5G to ensure low latency and reliable indoor
and outdoor networks. Falcomm, a US-based start-up, is
developing 56 power amplitiers for wireless communication
o tmprove semiconductor manufciuring oo connectivity.

Semiconductor innovation in
high-tech manulacluring

The realm of high-tech manufacturing has  been
profoundly impacted by remarkable advancements in
semicondnctor tech nnlnn. These innovations, characterised
by continuous improvement and component minkateeisation,
have empowered the development of exceptonally powerful
and efficient electronic devices, From smartphones to Al
and [oT applications, semiconductors hove been the driving
force behind the rapid growth and tansformation of diverse
industries. The world of smariphones and mobile devices has
witnessed a remarkable tronsformation, as semiconductors
power high-performance processors and memory chips. This
haz led to faster and more efficient ::rn:rtpl'u:nu, :ap.Ihl.e
of handling advanced applications and delivering seamless
USEF CXPCTienoes.

One area where semiconductors are having a significant
impact is in the world of 10T applications. TnT technology
devices rely heavily on integrated clroulis, sensors and other
semiconductor chips to function. This has paved the way
for smart homes, wearables and industrial loT applications.
For instance, smart thermostats like Nest, empowered
by semiconductor technology, have transfurmed energy
efficiency in homes by intelligently regulating heating and
cooling systems.

Another area where semiconduciors are becoming
increasingly important is in the feld of AL Ax Al technology
becomes more prevalent in fields such as military, retail,
healtheare and research, the demand loe specialised sensors,
memory and fasl processors o run and maintain these

systems is skyrocketing, In fact, the worldwide Al market is
prrd icted to grow to §390.9 hillion |.1'|.' i

Semiconductor chips are also playing an essential role
in the medical field. Devices such as Magnetic Resaonance
Imaging [MHI] machines, FII:EI'I'LIkE:I'l. hlood pressure
monitors and patient monitors rely on semiconductors for
umproved accuracy and functivoality. For example, wearable
fitness trackers like Fithit wtilise semiconductor T::hnn-]ng}'
to monitor vital signs and track health metrics,

In the renewable energy sector, semiconductors have a
crucial role in npii.mi.:.'ing power COMmVErsiin, energy storage
systems and monitoring equipment. Solar inverters, which
convert DC power from solar panels into AC power lor use
in homes and businesses, rul:r on semiconductor devices to

ensure maximum energy efficiency and reliability,
Semiconductors in the automotive industry

In 2019, sales of automotive semiconductors hit S40
billion. By 2040, sales of automotive semiconduciors might
reach £200 hillion. Antomotive semiconductors are one of
the fastest-growing markeis for the global semiconductor
industry. They are crucial to innovating better engines
known ax 1CEs I:Enl:errla| Eomputing engin::b. Muaoreover,
there will be no electric wehicles without semiconductors,
Some of the key trends in avlomotive semiconduclor
inmovation are:

« Better commectivity: Users are accustomed Lo features
like route planning and read closure warnings utilising the
internet-connected GPS in our cars, red light alerts, parking
assistance and many other critical services thal you require
while operating a vehicle. The semiconductor processes
and senses crocial data on the computing systems of the
car, enabling precise, dependable and timely operation of
the vehicle.

« Vehicle elecirification: Mechanical systems are
curcently being replaced by electric ones for some of the
features and functions of cars. Semicondoctors are
essentlal to accomplish this in the automotive
Elecirification
things up a notch with
battery management  in
bybrid vehicles, improving
the fuel
combustion and recovering
energy  from  brakes in

electric vehicles.

industiry. takes

efficiency  of

¢ Inceeasedsalety: Technology
bas significantly improved car
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brakes over the past ten years and revolutionised other L
automotive indusiries. Semiconduciors also significanily
enahled hetter safety systems in antomohiles, parlil:nlarl:r
in Autonomous YVehicles (AW ). which improved the braking
system. Today's vehicle owners can save lives by using
features like blind-spot detection systems, cruise control,
pnrking camera assistance, CMETEERCY h-rah:'ing SYSLEmis,

collislon aveldance sensors and more.

» Dxpanding wse of AVe: AVs alss called driverless
self-driving cars, are one of the key breakthroughs in the
automotive industry. These automobiles employ “Autopilot
Mode” with the aid of Al-hased 1er':‘1nn|np;ics. However,
while creating these AV, cutting :'.'lgn:' semicnnductors are
needed to fine-tune this extremely complex system. ;

= Advanced driving assistance: The software integration
emploved in the car Is responsible for lunctions like cruise
control, the Anti-braking System [ABS), voice-activaled
GFS, Dver-The-Air (OTA) |.1|1-|i.'|1u, active steering etc.
AUTOSAR  [Automotive Open  System  Architecture)

controls all of these procedures. 11 i3 an open, standardised

ECU saftware architecture that was created especially for
the automotive sector, Tn all AUTOSAR-enabled vehicles,
itz main purpoese (s e bulld a bridge between vehicular
operatisns and applicaticn software.
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Supply chain implications of
semiconductor Innovation

Leading semiconductor manufzciurers, including Intel
in the US and Samsung in South Korea, play a pivotal role
in global production. The top five producers comprise
China, Japan, Taiwan, Soonth Korea and the UsA, The
intricate semiconductor supply chaln invelves varlous
stakeholders d.E!.IEﬂ. manufacivring, Lesting, Paul.a.ﬁ_i.nﬁ
and distribution, with intellectnal property licensing
and recvcling also in the mix. Vulnerable to disruptions
like the 2020 COVID-19 pandemic, the supply chain
necessitates investmenis in capacity expansion and supplier
diversification. Intel’s 320 billlon investment in Arizona
and MICHON"s 5§15 billion expansion in Bolse, Idaho, are
examples. However, a looming talent shortage reguires new
workforoe sivategies to meet growing (ndustry demands by
2030, as cautioned by Deloitte.

Procurement strategices in the era ol
semiconductor innovation

The semiconductor industry experienced an average
growth rate of 7.6% annually from 2005 o 2022, Amid
macreeconomic challenges, the Industry’s revenues are
expected to decline by 3%-4% in 2023. With shortages
affecting manufacturers in aptomastive, consumer goods
and technolepy sectors, some CO0s are lurning o Al-
based solutions to boost supply chain resilience. McKinsey
reparts that 90% of the semiconductor shortage-driven
demand {5 assoclated with mature technologles used In
everyday applications, such as cars, electronics, home
;|'r'|'\-|ia'|1 ces and medical devices, Manutacturers miust devise
strategies to overcome these challenges:

Chip hunting to alleviate
short-term bottlenecks

Progressive companies propose a two-pronged approach
by combining short-term quick fxes with strategic focuses
on medium- and long-term goals. A technical strategy to
sconr the markets for chip supply is necessary to remedy the
tssue immsediately. This can be achieved through Al, enabling
companies to lind new supplier sources, even custom-made
parts, The long-term strategy inclodes:

« ldentifving vulnerable categories.

s Implementing inventory strategies to mitigate supply

risks,

» Forging closer ties with IDMs and fabless players

»  Creating a digital twin of the supply chain,

It is essential to continually review and align supplier
and OEM trajectories, while an actively managed technology
roadmap can steer purchases towards areas of lower supply
risk. To reduce dependence on older technalogies, companies
musi make hard-hesded decisions on products with chip
availability in mind and limit EOQL exposure by revisiting

chip portiolios.
Future trends

Drespite their diminulive size, semiconductors have
become indispensable in managing our connected world,
Theze tiny components have driven I:thn|nf:ira|. progress,
enabling the digital infrasiruciure that underpins vital seclors
such as healtheare, telecommunications and defence. Ax time
marches on, the demand for top-tier semiconductors is only
sei b0 increase, spurred on by the growing capabilities of Al
and the rise of loT. Some of the key fulure trends coubd be:

= Optimism regarding revenue growth

= Automotive emerges as the key revenue driver

»  Chip shortage to end soon
Final thoughts

As industries embrace digitalisation and automation,
the demand for chips will grow significantly. Consequently,
sembconductor compantes must address the supply shortage
promptly to support on-going  innovation and  drive
productivity across varisus sectors. Despite the challenges,
the semiconductor industry remains a driving force behind
technological advancements shaping multiple industries’
future. To sustain this progress, collaborative efforts,
investment Ln research and development and efficient supply
chain management will be eisential to meet the growing
demand tor semiconductor {hip: and el comtinued grnwrh

and progress in the digital era, |
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