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overnment Unveils 'Uraan Pakistan'
-Year Economic Transformation Plan

n the eve of

the new

vear, the fed-
eral government
announced its ambitious
plans for Pakistan's eco-
nomic future. The govern-
ment mims to achieve sustain-
able GDP growth of 6% by
2028, create one miliion jobs
annually, attract an additional
$10 billion in private invest-
ment each year, and reach an
export target of §60 billion
hy FY2028.

Prime Minister Shehbaz
Sharif officially launched the
National Economite Transfor-
mation Mlan 2024-2029,
named Uraan Pakistan:
Homegrown National Eco-
nomie Plan, on Tuesday, This
five-year initiative is
designed o rackle Pakistan's
key cconomic challenges
through a frumework known
as the “Five Es™: Exports, E-
Pakistan (digital growtli),
Equity and Empowerment,
Environment, Food and Water
Securily. and Energy and

Made to Contral

Ihfrastructure.

Earlier in April, Prime
Minister Shehbaz had empha-
sized the need for g compre-
hensive strategy to double
exports. He urged the Min-
istry of Trade o develop an
export strategy 1n collabora-
tion with successful entrepre-
neurs and key stakeholders,

The unveiling ceremony,
bield in Islamabad, was
attended by Finance Minister
Muhammad Aurangzeb,
Planning Minister Alisan
lgbal, and Deputy Prime
Minister Ishag Dar.

In his address, PM She-
hbaz commended the minis-
ters for their presentations
and acknowledged the chal-
lenges faced by the govern-
ment i the pastnme months,
He noted that despite difficul-
ties, the government had
managed to achieve macro-
economic stability, although
he emphasized that this was
anly the heginning of a long
jowrmey that would require
hard work and sacrifice. He
called for unity n the effort
o revive Pakistan’s econony.
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The Prime Minister also
addressed the government's
deeision o enter into another
program with the Internation-
al Monetary Fund (IMF),
acknowledging the reasons
behind it, such as the finan-
cial losses of state-owned
enterprises, the circular
deficit, and corruption. He
stressed the need o make
inputs cheaper, encourage
imvestment, and remove
import restrictions to foster
competition and efficiency.
ultimately boosting export-
Ted growth, He added that
exporis were essential for
earning foreign currency and
that the plan focused heavily
on achieving this goal,

Further, PM Shehbaz
highlighted the need o pro-
mote the digital and technol-
ogy seclors, especially antili-
cial intelligence, and called
Tor political harmony 1o
move forward with the priva-
tzation of state-owned enter-
prises. referencing past sei-
backs such as the unsuccess-
Tul privatization ol Pakistan
International Airfines (P1A).
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The Prime Minister seta
goal of attracting S10 billion
i annual forcign investment,
acknowledging that this wis
a challenging target. Howev-
er, he emphasized that local
investment must be Tacilitat-
ed Tirst Lo attract foreign
mvestment.

Foreign Minister Ishag
Dar echoed these sentiments,
urging an end to penty poli-
tics for Pakistan (o achieve
progress. Reflecting on the
nation’s decline from the
24th (o the 47th largest ccon-
omy, Dar expressed opti-
mism that Pakistan could
still join the G-20 group of
nations, stressing that the
goal was achievable if the
country remained focused,

Dur also noted the
importunce of collective
ownership of the econemic
roadmap for long-term
success.

Finange Mimster
Muhammad Aurangzeb out-
lined the key pillars of the
plan, These include stimulat-
g private investment (o
create jobs und improve liv-

A
L/

Aluminim

ing slandards, boosting
exports as a driver of pro-
ductivity, and optimizing
public finunces for stability
and sustainable growth.
Aurangzeb emphasized that
the implementation of these
measures was crucial, not
just the planning itself. He
pointed out that while India
made significani progress
under the leadership ol
Manmohan Singh, Pakistan
had not achieved compara-
hle success over the same
timeframe.

Aurangzeb also intro-
duced a new tax policy unit,
which will aperate inde-

pendently 1o focus on policy,

whitle ensuring better tax
collection and plugging tax
leakages through data ana-
lvtics. This move aims to
accelerate privatization
efforts and create conlinuity
in tax policies,

The government’s
ambitious goals include
achieving 6% annual GDP
growth by 2028, generating
one million new jobs cach
year, attracting $10 billion
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in annual privite invest-
ment, and reaching $60 bil-
lon i exports by FY2ZO2E.
Aurangreb emphasized that
while Pakistan has always
known the palicies it
needs, the real challenge
lies in implementing them,
and this plan will be sup-
ported by a rabust imple-
mentation framework,

The governmaent's mes-
sage was clear: achieving
cconamic transformation
requires collective effort,
long-term commitment, and
the successful execution of
reforms that have long been
overdue, - ERMD
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he 4th Inter-
national Con-
ference on
Advanced Materials and
Process Engineering
(ICAMPE-2024), held
on December 18-19 at
NED University of
Engineering and Tech-

and industry professionals fo
discuss groundhreaking
advancements momaterials

scienee and sustainable devel-

opment. The conference was
organized in collnboration
with fhe Institute of Engi-
neers Pakistun (LEP).
ASHRAE Pakistan Chapter,
il the Higher Education
Commission (HEC).

ng an environment of growth
and development for society.
THE conference featured
nsightful keynote addresses
from international experts,
including Prof. Dr. Antonio
Feteira (Sheffield Hallam
University, UKY, Dr, Salman
Raza Nagvi (Karlstad Univer-
sity, Sweden), and D
Yasemin Tabak (TUBITAK,

4™ International Conference on
Advun:ed Materials und Process Engmeermg

nology, Karachi, con-
cluded with remarkable
success, The event, organ-
tzed by the Department ol
Chemical Engineering,
brought together leading
researchers. academicians.

The éonlerence opened
with speeches by Mr. Nauiy
Hussamn Shaly (Energy Mims-
ter} and Prof. Dr. Sarosh
Hashmat Lodi (Vice-Changel-
lor; NEDUET), who empha-
sized the importance ol inno-
vation and research in foster-

Bijli Ghar

Turkey), The talks explored
topics such as [unetiondl
nonematerials, sustainahle
energy solutions, and innova-
live approaches to engineer-
ing chiallenges. Natjomil
sprakers such as Prof. Dr.
Naved Ramzan (UET

Lahore); Dr. Younus (UET
Peshawar), Dr. Mureed Hus-
sain (COMSATS), and Dy
‘Ageel Bazmi (COMSATS)
Tughlighted the impact of
national research on the inter-
national stage and its global
recognitian.

Purticipants were capti-
valed by over a dozen techni-
cal sessions showcasing
research on advancements i
materials science, chenical
enginearing, environmental

remediation, and fanostiuc-
tured catalysts; Notable pre-
sentations included the appli-
cation of recycled maierials
in industrial processes and
strategics for optimizing ener-
gy storage in dielegiric
cerumics. Industry leaders,

such as Mustata Jaifar (CEO,
Pynea Pakistan Lid.). empha-
sized (he importante of bride-
ing the gup benween academic
resenrch and industrial appli-
cations, particularly in the
pursuit of sustainability. Rep-
resentatives from Lotte Pok-
istan and other organizations
also delivered insightlul talks
on technalogy, industry. and
the role of young engineers,
The conference celebrat-

el resedrch excellence with
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the piesentation of the Chair-

man IEP Medal for Best
Paper. Certificates and
mementns were awarded to
outstanding contributors, fos-
tering a spirit of Innovation
adnd colluboration among
attendees,

Closing

I his closing remarks,
Engr. Pral. Dy, Muhammad
Tufail (Pro-Viece Chancellor)
expressed pride in the univer-
sity’'s rele as a b for engi-
neering innovation. e ngh-
lighted the event’s success in
sparking meanmgful dinlogue
and collaborative opportumni-
ties between academia and
industiy, The contributions
ol collabyrators [EP,
ASHRAE Pakistan, and
HEC were pivotal in making
the conferente a success,
with the media partner, Engi-
neenng Review, providing
extonsive coverage of the
event. With participants leav-
ing inspired by the wealth of
knowledge shared,
ICAMPE-2024 reaffirmed its

place as a premier platfiorm

for fostering advancemenis

i sustainable materials and

processes. — Karachi: Report
by Dr, Sand Nadeem, Assis-
tant Professor, Chientieal
Engingering Department,
NEDUET.
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Islamabad Seeks to Attract Foreign
Investment with Quick Fixes for
Rashakai SEZ Challenges

ederal Planning

Minister Ahsan

Igbal has urged
authorities 1o address the
challenges related to
land acquisition and
power tariffs faced by
China’s Century Steel
Group, the primary
investor in the Rashakai
Special Economic Zone
(RSEZ) in northwest
Pakistan. This call comes as
Islamabad intensifies its
efforts to attruct foreign
mvestment in key sectars o
strengthen the economy.

The Rashakui SEZ, which
spans 1,000 acres, is a Tlagship
project under the Ching-Pak-
istan Economic Comidor
(CPEC) a mult-hillion-dollar

imtiative simed at ¢conpecting
Pakistan s Gwadar port with
Chinw’s Xinjiang region.
However, Century Steel
Ciroup has
eapressed grow-
ing frstration
over delays in
finalizing a land
purchase agree-
ment und secur-
ing a relnhle
power supply for
its steel mulls in
the zone. This
frustration has
heen voiced over
the past couple
of months,
Minister
Ighal recently
met with Centu-
ry Steel Group ofMcials to dis-
cnss these issues, During the
meeting, lgbal mnstructed Pak-

istan’s Baurd of Investment

(Bol), the Power Division, and
the Federal Board of Revenue

(FBR) to.swiftly address the

problems hindering the devel-
opment of the industrial zone,

According to the Associated

Press of Pakistan (APP), [gbal
specifically direoted the Khy-
ber Pakhtunkhwa Economic
Zones Development and Man-

so0n as possible.

KPEZDMC olTicials
explained thal Century Steel
had requested discounted land
rtes. A consultam
fur Century Steel
- highlighted that, in
China, land is ofien
provided for free in
SEZs, urging Pak-
istan 1o consider
simlat incenlives,

In respanse o
COncems E.Ih()l.!'[.
power tunffs, lgbal
mstructed relevant
authorities to
ensure that power
distribution in the
RSEZ 15 fairly
& priced and that the

zone receives elec-
tricity at rates similar 1o those
of regular consumers. Addi-
tionally, he asked the FBR to

agement Compiny
(KPEZDMC) 1o finalize lund

prices for the company as

conduet a consumption survey
in the region o accurtely
estimate power demand in the
area.

Prkistan is actively seek-
ing investment from Chim
atid other regional partners,
particularly from the Middle
East. as it stnves o reduce its
dependende on foreign aid and
Stabilize its economy. Last
year, the country narrowly
avoided a sovereign defiull by
seeuring 8 33 bitlion bailout
from the lntermational Mone-
lary Fund {IMF). Since then,
Pakistan s made some ceo-
nomic improvements, and
Finanee Minister Muhmmmad
Aurangzeb has emphasized
the importance of long-term
financial reforms and intema-
tional mvestnient for contiti-
ued economic subility. -
ERMD

Engr. Haider Ali Khan
Elected President of
Pakistan Engineers Forum

embers of Pakistan

Engineers Forum (PEF)

all over the country
have elected Engr Haider Ali Khan
as President of PEF for the term
2024-2027.
Engr Khan, a
seasoned engi-
neer and educa-
tor, brings a
wealth of experi-
ence to the role,

Abotil Engr

CHINT | Next

The Next Reliable Choice

Air Circuit Breaker | Moulded Case Circuit Breaker |
Modular Din Rail Product | Motor Control & Protection

ut Govt. College Lahore nnd the University
of Engineering and Technology Lahore,
whete he enrmed his BSe in Cival Engincer-
ing in 1990. He began his career working on
projects in Saudi Aramco and later held
consimuction management roles at IC] Pak-
istin Limited
and Babeock
& Wilcox Lim-
ited, Engr
Khan has been
engaged in
technical and

engineering
Huider Ali education,
Khan serving as
Engr Khan . Founder Prin-

held the posi-
tion of Presi-
dent of PEF
Central Punjab
and contested
for the seat of
Viee Chaiman
ol PEC (Pun-
jab) in the
recently held
glections on
August 18,
2024, His
lmpressive
track record
inclucles heing
clecied as a
member of the
PEC goveming
body in 2007, 2015, and 2018, He also pre-
viously served as President PEF for one
term before Engineer Al Knzim Mansoor
took office in 2020,

Background and Experience

Hailing from Kasur, Engr Khan studied

cipal af the
College of
Engineering 4t
Lahore Leads
Umiversity
since 2011,

Election
Details

The Cen-
tral Executive
Council of
PEF nominated
Engr Abdul
Saboor Zaman
(Karachi),
Engr Maider
All Khan
(Lahore), and
Engr Mubammad Naeem (Peshawar) as
candidates for the upcoming term. Mem-
bers of PEF across Pakistun participated in
the enline election. whicli utilized a unique
code for voting. Engr Haitler AL Khan
emerged as the elected President. — PR

B [T

e hiperl Hectric

Karachi 021-34555895 | Lahore 042-36304861-5 | Islamabad 051-2150218

www.iec.com.pk
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Schneider Electric Conducts Home &

Distribution Seminars Across Pakistan

chneider

Electric Pak-

istan hosted a
series of impactful
technical sessions
across Karachi,
Lahore, and [slam-
abad, reaching 350+
industry professionals,
including valued cus-
tomers. retailers. con-
sultants, and contrac-
tors.

The esteemed experts

from KSA joined forces

and Home & Distribution
solutions.

with the local team to-deliv-
er comprehensive traming
on the latest wiring devices

designed to enhance the
cusiomers' knowledge and
The sessions were

ers highlighted Schneider
Electric Pakistan’s business

skills. Moreover, the speak-  landscape and offerings in

this sector, emphasizing the
need to enhance the distrib-
utor infrastructure and
expand the Schneider Elee-
tric portfelio 1o drive long-
term growth.

The Country President
for Schneider Electric Pak-
istan, Humayun Akhlag
said: “By sharing mnsights
into the latest trends, best
practices, und product offer-
ings, the Schreider Electrie
team in Pakistan aims (o
empower customers Lo drive
sustainable growth and
achieve husiness excel-
lence.” — Karachi: PR
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The Power of Materials Engineering:
Key Takeaways from DUET’s

2nd International Conference

he Department of Metallur-
gy and Materials Engineer-
ing at Dawood University
of Engineering and Technology
(DUET), Karachi, successfully host-
ed the highly anticipated 2nd Inter-
national Conference on Blurring the
Barriers: The Interdisciplinary Value
of Materials Engineering
on December 1718,
2024, This landmark event
served as a dynamic plaiform
far exchanging ideas, showeas-
ing cutting-edge research, and
tostering collaborations
between researchers, indosuy
leaders, and academics
The conference aimed to
highlight the transformutive
potential of materials engineer- e .

ing m various domains. Tt emphasized the
eritical importance of interdisciplinary
approaches m addressing global challenges
and advancing technologies in sectors such
as healtheare, ar¢hitecture and construction,
green energy, the circulai cconomy, and acro-
space. This two=day conference was dedicat-
gd W promoting engagement, networking,
and collaboration
among researchers
from renowned
universities and
professionals from
diverse institutions,
encouraging the
exchinge of
knowledge and
technology for
mutual benefit.
Over the decades,
the field of malerials engineering has
improvied the well-being of peaple through
timovative systems, These achieverents are
a testament to the multidisciplinary; pragmat-
ic. and systems-oriented approach that char-
acterizes the field

The event opened with a welcoming

from the Materials and Enginecting Reseurch
Insutute at Sheflield Hallam University, Prof
Feterra captivated the audience with his
insights nto recent advancements in materi-
alis science, particalarly fociising on sustain-
able and high-performance materials that are
revolutionizing indusiries. His address set a
compelling tone for the two-day event.
Adding to the thought-provoking discus-
sions during the inaugural session, Profl Dr.

Hakan Ates from Gaz University. Ankara,
Tiirkiye, shared valuable insights on the inte-
gration of advanced materials into emerging
technologies, Piof. Ates emphasized the
importance ol fostering internationil collabo-
rations and highlighted how mnovative mate-
rials are crtical in addressing modem indus-
wial'and envirenmental challenges.

The Guest of Honor, Barrister Murtaza

Wahab, Mavor of Karacht, prosed DUET's
initiative inorganizing such a significant

event. In his address, Barrister Wahab spoke
about the importance of breaking down silos
and fostering interdisciplinary approaches to
problem-solving. He commended the ofgar-
tzers Tor their vision and stressed the role of

S The conierence
- et U welcomed a distin-

prisented diverse perspectives and ground-
breaking research in material science and
engineering, and twenty-four panelists repre-
senting both academia and industry. These
panelists ehgaged in stunuldting diseussions
on the interdisciplinary applications ol mate-
rials engineering.
I'he plenary sessions tocused on key

themes. including:

« Materials Engineering in the Healtheare

Secior
= Matcrials Enginecring &
Architecture/Construction Industry
« Materials Engineering & Green Ener-
gy for a Sustainnble Environment
* Materials Engineering & the Circular
Economy
In the technical presentations, scholars
and industry experts presented over 50
rescarch papers covering a diverse
range of topics, from nanotechnol-
ogy and advunced composites to
solid-state electrolytes and smart
coatings. Moreover, panel discus-
sions covered futuie tiénds m
materials engineering and strate-
gies to promote interdisciplinnry

" ) collaborations.

gwished lineup of interna-
tional and national speak-

Electrical Switchgear
System

» Prof, Dr, Irshad Hussain, LUMS,
Lahore

+ Prof. Dr. Mohsin Ali Raza, University
of the Punjab

= Dr. Zakir Hussain Dahiri, DG Agricul-
ture Sindh

« Prof. Dr. Niaz Ahmed Bhutto, IBA
Sukkur

» Dr. Muhammad Atig-ur-Rehman, Insti-
tute of Space Technology, lsiamabad

» Dy Mubammad Zahir
Igbal, GIK

» D Sayjad Al Mangi.
MUET. SZAB Khairpur

Key luminaries from mute-
rils engincering and thdus-
trics such us healtheare,
architecture, groen energy for
4 sustainable environment.
circular economy, smart tech-
nology. agribusiness, and
avionics also attended.

The event was honored by the presence
of Prof. Dr. Atta-ur-Rahman, a renowned
educationist, as the Chief Guest, and Prof,
Dr. S, M. Tarig Rafi, Chairman of (he Sindh
Higher Education Commission (Sindh
HIEC), as the Guest of Honor. Commodore
Nauman Rafique, Director General, Pak-
istan Navy Concept and Doctrine Develop-
ment Center, also graced the occasion,

The event concluded with a vote of
thanles from Prol, Dr, Samreen Hussain,
Vice Chancellor of Dawood University of
Engineering and Technology. She
expressed heartfelt gratitude to the distin-
guished guests, speakers, participants, and
organizing team for making the conference
u fesounding success.
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address by Dr. Sajid Hussain Sival. Chairper-
son of the Department of Metdurgy and
Materials Engineering at DUETT. Dr. Siyal
expressed his gratitude to the participants,
emphasizing the department’s commitment 10
fostering innovation and collaboration in
muaterial science and engineering.

Prof. Dr. Samreen Hussain, Viee Chan-
cellor of DUET, officially inaugurated the
conlerence. [n'her remarks, she highlighted
the relevance of the conference theme, stat-
ing thot materials engineering is at the fore-
front of solving some of the world's most
pressing challenges. She further emphasized
the university's role as a hub for interdiscipli-
nary research and knowledge sharing.

The keynote address was delivered by
Profl Antonio Feteira. a renowned scholar

materials engineering in driving techiologi-
cal innovaton and economic¢ growth in Pak-
istan and bevond,

The inaugural session concluded with a
hearifelt vote of thanks by Prof. Dr. Abdul
Waheed Bhutto, a senior academic ot DUET,
Prof. Bhutto expressed his deep appreciation
to the distinguished speakers, esteemed
guests, and participants for their invaluable
contributions to the success of the event. He
also extended special gratitude 1o the orzan-
izing committee for their tireless efforts in
making the conference a reality.

I'he two-day conference leatured an
impressive lineup of experts and panelists,
including five international speakers from Brazil
leading universities and rescarch institutions National speakers includ-
around the globe, nine national speakers who  ed:

neering Researeh Institute,
ShetTield Hallam University,
UK

» Prof. Dr. Hakan Ates,
Gazi University, Ankara,
Thrkiye

* Dr. Yascmin Tabak,
TUBITAK, Tiirkiye

* Prof. Dr. Yu Yunua.

Chemical Technology.
China

= De Tulio Hallak Panz-
era, Federal University of
Sao Joao del Rei (LIFST),

Latiome, Pallssmm
24235200481
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Digital Twin Technology in Enterprise Management:

Bridging Physical and Virtual Worlds

igital twins

have become

an advanced
solution for managing
enterprise assets where a
physical thing has its
digital twin. Digital twins
allow enterprises to model a
physical system. product, or
process in-depth and in real-
time, all while achieving better
results with fewer errors and
greater efficiency. This tech-
nology uses information gath-
ered [rom various sensor char-
actenstics: loT objects and
much more to ereate real mod-
cls of actual physical objects,
which can be altered or inter-
acted with within the technolo-
gy platform. Digital twins’
application in enterprise min-
agement introduces solid fun-
damentals to address the
inereased performance
improvement rational. Organi-
zntions can keep tmck of asset
status continuously, observe a
deviation, and employ preven-
tive measures. This cuts the
time that machinery takes
before it can be used again and
i m increases the lifespan
of machinery that are nghly
criscial. In particutar, for man-
ulaturing and logisties judus-
tries strongly dependent on

Highly rechnical equipment.
igital twins offer an aflord-
able:appronch to mamtaimng
fluwless functionulity and
addressing potential equipment
lmlures.

Another major benefit of
tigital twins is generated from
various dynamic models asso-
ciated with it which can simu-
litte seenarios. It provides thie
enterprises the virtual eaviron-
ment on which thev can test
out different operational mod-
els that would not interfere
with the actual operations. For
nstance, a factory manager
can model what & new produe-
tion schedule will look like or
try a new layoul of equipmients
to determine the most efficient
Mow rate., This capability
ensures that business organiza-
tions are in o position o
respond to new market condi-
tions whenever these are avail-
able and make decisions based
mire on facts than feelings. In
supply chain management,
digital twins act as-a source of
a holistic representation of the
company’s value chain. They
give enterprises taols to
deseribe the materal Mow off
products, find out where the
problem is, and when demand
changes. Real-time integration
of information from suppliers,
wirchouses and distribution

it is a tough strugigle to fina startup. A small team,
limited budget, pitching the new {dea in the market,
resistapce from old market playefs, these are the
challenges for new Startups, Engingering Review
stands with you in your strugglés '
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channels increases supply sys-
tem robustness and customer
satistaction. Thus, this
approach guarinees that
resources be consumed to their
aptimum; and that any disrup-
tions be addressed before they
happen.

As important as in cach

stage of the product’s lfecyele,

the applications of digital
twins are also impactiul in
product lifecyele mannpement

as well. Digital twins do not
only extend from design nnd
development phase all the way
1o deployment and even the
refirement phase of the prod-
uct’s life, Enginiers can also
simulate ngid prowypes and
tearn of structural drawbacks
and usage of materals during
simulation withaut physically
manulacturing thair products,
Digital rwins, afler the product
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E-mail: info@engineeringreview.com.pk
Web: www.engineeringreview.com.pk

relegse, 'can also be used in
ongoing monitoring, snd if
necessary, product updates and
cuslomer experiences may be
updated o meet their needs.

Digital twans find applica-
tion-dn st eities and relate w
areas such as urban planning
and management of mirastruc-
ture. They serve as a Rest Con-
troller of the city’s lhyout for
the city planneis w simulite
data to make decisions on

movement patlers, energy
usage and resources, The deci-
sion makers of the enty can get
an idea of how 1 apply sus-
tainahle concepts to improve
the standard of living in the
different quarters, Another
thing that can point to the use
of digial twins s the predic-
non of potential effects of natu-
ral disasters and suggested
measures. Another sector that
greatly profiis from using digi-
tal twin technology is health-
care. Avatars of the medical
divices, the hospital environ-
ment, OF — even — patonts
themselves may have a posi-
tive impact on health care’s
quality and on the sérvice's
organization. For instanee,
patient-specilic digital twiny
allow for better estimation of
the physical response to van-
oS therapeutic measures singe
each patient is considered a
specinl case, This approdch in
devising dingnosis, reduces the
side effects in a patients treat-
ment process.

Ity retail specifically, they
are transforming the entire
experience that a consuimet
gels or the yunning of stores
Today retailers have the
chance to unlize viral repli-
cas of stares n order to define
the best layouts, evaluate vari-
ous merchundising scenurios
and even determine customers®
traftic simulation. Regarding
e-commaree, they are useful in
forecasting the behavior of
consumers and estimating their
purchases, confrolling stock
mand providing customization
of the advertisements. Such
capabilities can help retatlers
1o sustain the forthcoming
markeiplace challenges suc-
cessfully.

It energy and unlities
industries, digital twins are
also helping them manage and
mmprove performance wnd
reduce overall mipact.on the
enviromment. Utility compa-
ntes, windmill generators, and
solar companies can derive 8
lot of value from monitoring
orignal equipment buildup
and analytics that digital twins
offer. In this way, modeling
lielps stress-test companies and
mtroduces approachies that

would help save money and
meet environmental standards
al the same time. This 1s a
maove thit is in harmony with
the main world trends aimed at
usiing renewable encrey dnid
redueing earbon Toopint.

Some of the mdustnes ear-
liest to embrace diginl twinare
the aviation and automotive
industries applying it in the
design, maintenance and over-
all operational optinuzation: All
developers of aircratt can per-
form tests on engines and air-
frames us well as pridict the
behavior of their airerall
suarantee safety, The same
way; auto mikers leverage digi-
tal twin m improving the car
design and evaluating the vehi-
cle [Tects, in addition 1o creating
the self-driving technology.

Rather, digital twins ure
also creating positive changs
in construction and real estate
sectors. Virfual models can
also b used in demonstrting
how well o given structure will
be designed structurally, or
how energy efficient the build-
ing will be once it's in use or
how effectively a particular
space inside a building will be
utihized. As mentioned n the
operational phase. the digital
twins help the managers of the
butlding to, monitor feility
systems, control energy con-
Sl.l]'l‘lpl'l()l'l.. andl forecast mainte=
nanee requirements. This not
only brings down cost but also
results in improved satisfaction
levels of the occupants of the
premises.

In the given field of edi-
cation and traming, it is used
10 give realistic learning sensa-
tiong and simulations,
Machineries, lacilities or
processes can be areated or
designed virtually (o enuble
trainees handle them real like
situitions, which of course
helps o climate extrome risks,
This 1s especially useful in the
fickds like the oil and the gas,
where mistakes which are
made can be disastrous,

With more enterprises
integrating the digital twin
technology in their opemtions,
issues 1o do with data security
and privacy come o the fore-
front, Due o the overwhitlm-

= L} _
ing number of generated and
shared data by digital twins,
there are certain nsks and
threats that have 1o be consid-
ered. It will dlso be pertinent to
use Tirewalls and other mecha-
nisms like encryption and
access control 1o enhance ade-
quate protection of information
within organizations for the
sake ol sscertatning expected
corporate lovalty from stake-
holders. To be precise. digital
twins can be best and most ¢ffi-
ciently utilized only if special-
tredd assistince 1§ sought from
cngineers, dam scientists, wnd
business strategists at the same
time. T vendors, subject-matter
specialists, and consumers must
work together o get the most
out of this rechnology. In addi-
tion, companies have to rely on
the mfrmstructime, which can be
Incorporated readily and man-
age the data integration casily
for making the enterprises to
functon effectively ina lurge
scale,

Digital twin technology
is already gearing up o rev-
olutionize the concept of the
(uture enterprise manage-
ment by dealing with duality
of the physical and virtual
realms. s effectiveness o
give monioring detail, pre-
dictive analysis, and opera-
tion effectivencess make it an
important tool in many sec-
tors. ln the future. the appli-
cation of digital twins of
everything will grow and
muake it possible [@r comypa-
nies 1o set higher levels of
technical advancement, envi-
roniment preservation, and
market prowess.ll
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THINK OUT OF BOX & TAKE
THE BULL BY THE HORNS:

Muhammad Tariq Haq | ESL

n a chilly October morn-

ing in 1960, a future

game-changer, was born
in Boston. From the get-go. Reed
Hastings was destined to think out-
side the box and always take the bull
by the horns!

Growing up ina family that valued hard
wotk and helping others, he leamed thar true
suceess isn’t just about personal wins; i's
about making a difference in the world,

As o kad, Reed loved math, His thirst Tor
knowledge took him to Swaziland, where he
spent two eye-opening vears teaching math in
# rural school. He saw the tough side of life—
poverty and resilience. Reed often said, “If

vour can make it in Africa with just ten dollurs,

no challenge back home van seem o big.”
This lesson became the backbone of his entre-
prencurial journey.

After returning to the U.S., Reed camed a
misler’s degree i compuler scienee amd
jumped itito the tech world. In 1991, he
launched his first company, which found sue-
cess quickly. But Reed knew that intelligence
alone wouldn™t make him a great leader. He
rolled up his sleeves andl worked on his lead-
ership skills,

I 1997, evervihing changed. Afier being
hat with a hefiy late fee for a movie rental. an

idea sparked in Reed's mind, He dreamed up
anew way to rent movies—Netflix! It started
simple: order DVDSs online and get them
delivered to your door. But Reed’s vision was
far ahead of this mitial 1dea.g

In 2007, he ook a big leap of faith and
shifted Netflix from DVD rentals to online
streaming. This was n risky moye since intet-
net speeds were slow, and streaming was still
nes. But Reed believed in the Tuture and
encouraged his weam 1o think big, To think
OUT OF BOX!

Facing tough competition from giants like

Blockbuster, Reed stood his ground. His hard
work paid off when Netflix [aunched its first

original series in 2013, wrning the company

into o globil powerhouse,

Reed’s journey shows us that everyone
has the potential (o succeed. It highlights the
power of vision, resilience, and (aking risks,
Success isn't just about having a great idea;
it's about having the guts to chase 1t and the
determination to keep going.

Are you, 85 8 young entreprenenr. ready
to take the bull by the horns and carve your
own puth? The world s waiting for you 1o
shine! W

Pakistan Engineering
Council's role in Development

of Engineering Profession

ation

PTOLIESS

revolves
around the engineering
profession. All developed
countres have grown because
they have properly utilized
this strength. Engineer's input
is almost everywhers starting
from infrastructure, Pealth
equipment’s. Hospitals,
Heavy-light industry, Informa-
tion technology including ari-
ficial intelligence and so on.
Wherever you go you will
witness Engineering hand all
afound. In Pakistan, engineers
are at the forefront of these
advancemenis, yet they face
challenges that limit their
career prospects. financial sta-
bility, job oppartunities and
genuine recognition.

Pakistan Engineering
Comncil, established under the
Act of Parliament in
1976,serves as the regiilatory
guthorty for engineenng edu-
cation, professional licensing.
and inclustry standards. How-
ever, fime diemands that it
should assume role beyond
regulation—it has the poten-
tial 1 be a deving foree for
the betierment of engineers
and the engineening profession
in Pakistan. As it is uniguely
positioned o address these
challenges, By adopting a
multifaceted approach, if can

play a transformuative role in
reducing unemployment
aMong Young engineers,
ensuring timely promotions
for mid-career professionals,
and enhancing the respect and
global recognition of engi-
neers.

PEC Role for providing

job apportunities

Unemploynient Among
Young Engmeers is cutrently
the major challenge faced by
PEC. The mpid expansion of
engineering universities in
Pakistan has resulted in an
increasing number of gradu-
ates entering the job market
each vear. However, the job
creation rufe in the enginger-
ing seotor has nol kepl pace
due 1o Mnancial mstability of
our cowntry, leading w unem-
ployment and under-employ-
ment. Many young engineers
are johless or find themselves
working in irrelevant fields, or
even worse with absolutely no

jobopportunity. The present

financial condition ofPakistan
is also not conducive
enhance development activi-
ties which can ereate jobs in
the Country: It such o see-
nario PEC role become more
relevant and important, s
Think Tank must ensure that
this professional eoetgy is
converted into positive
strength by giving it a proper
pathway. PEC must hold their

ineering

by

hands and lead them to the
relevant area where from they
can grow and contribiite o
their families and country.

= PEC needs to aligning
engineermg cducation with
Industrial needs as the key
reasons for unemployvment
among engineers is the dis-
conneet between academic
training and industry require-
ments. PEC can bridge this
gap by way of curmiculum
development. It can play its
mandated role of Collaborat-
ing with uiversities to design
curricula that aligns with cur-
rent and emerging
market/industry trends, updat-
mg their knowledge with lat-
est technology development in
major engineering disciplines
including remewahle energy.
artificial intelligence,
advanced manufacturing, lat-
est infrastructure development
technigues ete,

= PEC needs to ensure and
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Pakistan Engineering Council's role in Development of Engineering Profession

Contd from page 09
encourage Academic institu-
tioms so that all engineening
programs include mandatory
iriternships or industiiul tiain-
ing, equipping students with
practical skills and experience
before graduanon so that they
are willingly absorbed by the
relevart indusiry,

* Introducing specialized
traming programs to address
skills gaps in fields like pres-
entatian, software develop-
mant, project management,
and sustamable Engineering.

* PEC can serve as a bridge
between employers and job-
seeking engineers by Launch-
ing a Nutional Job Portal.
Developing an online platform
where engineering graduates
can conneet with employers,
decess job postings, and
recgive career guidance,

« PEC shoultd Organize Job
Fairs by Hosting annual or
biannual job fars that bring
together engineering compi-
mies, government depariments,
and young professionals

= Mentorship Programs may
be organized by Pairing recent
gradhuates with experienced
engineers who can provide
carcer advice, lechnical guid-
ance, and networking oppor-
tunities,

* Encournging engineers 1o
become entreprencurs, this
will not only address unem-
ployment but also drve inno-
vation and economic growth
by offeringseed money and
grants aspartner with govem-
ment hodies and private
ofganizations o provide linan-
cinl support to enginegring

startups.

* PEC should establish Tnno-
vation Hubs by Crealing incu-
bation centers in newly con-
strueted buildings at
Peshawar, Lahore. Karachi,
Quetta and under construction
building st Islamabad, where
voung engineers can develop
therr ideas into viable busi-
nesses with access to
resources, mentorship, and
markel exposure.

« Organize innovation com-
petitions Lo identify and
reward promising ideas in
ficlds like clean energy. robot-
ies, and smart infrastricture.

Waorld markets ofters signif-
icant potential for employment
W voung Engineers in particu-
lar and mid-career Engincers
in general, PEC can help engi-
neers tap these opporiunines
by ensunngeontinuous Collab-
oration with Internationdl bod-
1es fike the Washington
Acconl IPEA, FIAP et to
seeure global recognition for
Pakistani engineering degroes,

* To ensure that HEIs are
Providing Certification Pro-
grams which align with inter-
national standards, making
Pakistani engineers more com-
petitive globally.

« PEC needs to engage with
embassies and mternational
engineenng councils 10 creale
pathways for engineers (o
work abroad.

Role of PEC for Mid-Career
Engineers

PEC should Agorously work
with its connections with par-
Hamenturian (o sécure passage
of Bill in National Assembly
which has already been passed

Professional Club

by Senate for sepante Engi-
neeringz Cadre. This will pro-
vide a legal way of job security
and in time promotion. PEC-
can adtvoeate for the adoption
of standardized career pro-
aression frameworks in both
public and private sectors.
Which should include ¢lear
promotion Criteria defining
benchmarks for promations
based an qualifications, per-
formance, and professional
development rather than solely
on tenure basis Introducing
competency-based evaluation
systems that reward enginears
for their skills, knowledge, and
contributions.

Focuson Continuing Profes-
sional Development (CPD)

CPD progmms are nof only
crucial for mid-career engineers
looking to advance their careers
but also for young unemployed
Engineers. PEC can enbance its
CPD program by:

* Expunding Training Oppor-
winities by Offering a wider
range of workshops, courses,
and certifications in leadership,
munagement, and emerging
technologies.

« Digital Leaming Platforms
through online léaming portal
should be properly pro-
grammed Lo benefil engineers
of all disciphines 1o have
Hecesses 10 latest research and
developments in the world and
i% 50 convenient (hat engineers
can access these CPD pro-
grams easily.

« Mandatory CPD for Pro-
motions by way of encoumg-
mg ofganizations o make
CPD participation a pretequi-
site for promotions

PEC rale tor rights of
Engineer

PEC can play a vital role in
etisuring that engineers receive
T treanment and gpporiuni-
ties through negotiation with
Employers advacating for poli-
cies that ensure fair wages,
benehits, and careet growth
apportunities for engingers,

* Addressing Disgrimination
i working to eliminate biases
and ensure equal opportunities
for enginders ofall back-
grounds, including women
and minority groups.

= Creating a Grievance
Mechanism byestablishing o
platform within PEC where
engineers can report workplace
issues and seck its remedy.

Rtole in enhancing Respect
and Recognition of Engineers’

To improve the societul per-
ception of engineers, PEC can
launch public campaigns high-
lighting their contributions (o
nutional development. These
campaigns can focus on:

» Shweasing Stwcess Sto-
ries by Sharing inspiring sto-
ries of Pakistani engimeers
who have made significant
contributions in fields like
mfrstructure, technology, and
Hinovation.

* Highlighting National
Projects by emphasizing the
role of engineers iniconic
projects like dams, highways,
IT, Agriculture Industry ele,

Engineers for lngineering Job

The main issue of our Coun-
try 1s that no one prefers to do
whal he is supposed to do or
Tor which he has competence
and qualifications. Similarly,
Engineers are not engaged on

all engineering slots nstead
these are filled with non-tech-
nicaljournalists who have no
idea how to guide the oradni-
zation where he is perform Ins
duties on path of success,
Resultantly we are nowhere in
the list of developed states of
the world despile countries
getting freedom mugh after us
are progressing and even

donating to poor Nations of

the Globe,

PPEC must play its role as
per its Act 1o ensure Lhat no
Engineering position is oceu-
pied by a non-Engineer in the
country. This slogan must be
converted to reality, If PEC
can achieve this, we will surly
witness a different nation
which progress with pride
and dignity,

Continuity of Natipnal Hon-
ors and Awards

Recognizing excellence
within the engineering profes-
ston can elevate its status.
PEC since 2017 has initiated
recognition of Engineers who
have performed beyond the
seope of their duty and have
significantly contributed 1o the
profession for innovation,
leadership and social impact
It engineering. With exception
of 2018 and 2019 this PEC
National Excellence Awnrd
has been a regular feature
which should continue. This
will not only motivate high
performing Enginecrs but will
also bring a healthy competi-
tion among inspiring Engi-
neers to perform even better 1o
bie entitle for such Award,

Erilhancing Policy Advocacy

PEC should focus on its

very crucial mandate of acting
as think Tank and adyice Gov-
emment on priovitiztion of
steps of leader which can
tansform this developing
country to a developed
Nation, Onee proper direction
is se1 by our politica) leader-
ship our youth wouldn't go
aboard for seeking job but
return back with their foreign
friends and contribute in the
development of ourNation. A
country full of Natural
resonrees and variety of sea-
son with more than sixty per-
cent of its population of youth
full of enerzy and brain can
surely excel.

The Pakistan Engineering
Council has a pivotal role 1o
play i wansforming the engi-
neering profession in Pakistan,
By addressing unemployment,
creating pathways for career
advancement. and enhancing
the respect and recognition of
enginecrs, PEC can ensure that
the profession thrives, These
elforts will not only benefit
individual engineers but dlso
contribute to Pakistan’s socioe-
conomic development and
alobul standing. Through
strategic initiahves, strong
partnerships, and a commit-
ment to excellence, PLC can
lead the way in making engi-
neering a respected, rewarding,
and globally competitive pro-
lession in Pakistan. It is time
lor PEC to step into its full
potential 4s.a catalyst for
thange in the engineering sce-
tor, patving the way fora
Brighter future Tor engineers
and the nation alike 1
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Interactions between humans, robots are no longer just science fiction

Al and robots pose new ethical
challenges for society

rtificial intelligence (Al)

and Al-enabled robots

are becoming a higger
part of our daily lives. Real-time,
fexible mmteractions between humans and
robots are
As robots become smarter and more
human-like in both behavior and appear-
ance, they are transforming from mere
tools to potential partners and social enti-

no longer just sgience fiction.

Lies.
This rapid evolution presents signifi-
cant challenges to
our legal and cthi-
cal Mrameworks,
imcluding concerns
about privacy,
safety. and regula-
tion in the context
of Al and robots.
The Cambridge
Huandbook of the
Law. Policy. and
Regulation for
Human-Roebot
Imteraction, pub-
lished by Coam-
bridge University
Press in November
explores and
addresses these
emerging issues. It
is now available
online as of
December 2024,
Edited by
Woodrow Barlield,
Yueh-Hsuan Weng,
and Ugo Pagallo,
three experts in Al-
related legal
the hand-
book gathers
insights from
social sciences,
computer science,
and engineering. It
15 the {irst book o
specifically
address issues of
law, policy. and

ISSUES,

regulation locusing
on human-robot
interaction.
"Humanities are crucial to Al develop-
ment." says Yueh-Hsuan Weng. Associale
Professor al the Institute for Advanoed
Study (IAS), Kvushu Usiversity, and the
Frontier Research lnstituie for Interdisei-
plinary Sciences (FRIS). Tohoku Universi-
ty (Cross-appointment). He s also a co-
editor of the book. "Tech prolessionils can
create cutting-edge systems, but without
mput from legal and humanities perspec-
tives, these systems may strugele 1o coex-
ist with humans. We hope this book serves
as a compass for developers, ensuring Al

systems better bencelit our society.”

Comprising 46 chapters, the handbook
is organized into four purts. The opening
section introduces the legal and ethical
challenges anising from humuan-robot inter-
action, addressing issues such as (rust in
robots and anthropomorphism—where
non-human entities are given human-like
emofions or intentions. The second section
explores the societul impacts of human-
robot interaction, discussing questions
about whether AT entities should be grant-
ed legal personhood and what steps are

.

needed for the growing integration of
robots into human life

The third section looks deeper into eth-
ical, cultural, snd value<basedl issues in
human-robot interaction. A key aspact of
Al governance is aligning Al's value judg-
ments with human values, which can vary
across regions, contexts. and cultural value
gystems. Through a range of scenarios.
including the role of robots in long-term
assistance, their potential function i reli-
gipus settings, and intercultural challenges
this chapter reveals the complexities of

value alignment,

The book concludes by discussing the
legal challenges posed by Al's infegration
mnto society. offering insights mto how
consumer law, criminal law, and constitu-
tiondl law may need to evolve to accom-
modate intelligent systems.

This hundbook brings rogether authors
from various countries and presents case
from across the glohe. By offering
diverse perspectives. it provides valuable
insights into the ethical dilemmas emerg-
ing from eur personal interactions with

studies

robots, sparking a elobal dialogue on Lhese
Issues.

"A major issue | addressed i the book
is the Al pacing problem," says Weng.
This refers 1o the gap between rapiid Al
adviancements and the slower pace of leg-
islation. While many countries and organi-
zations are working on regulations for Al-
enabled robots, creating comprehienyive
laws often struggles to keep up with Al's
progress, "Governance mechanisms have
been proposed, ranging from ‘hord’ legisla-
tion 1o 'soft’ ethical guidelines. What's

ne¢ded now are solutions that balance
enforceability and fexibility,”

One solution Weng proposed in his
chapter is global Al ethics standards devel-
oped by the Institute of Elecirical and
Electronics Engineers (IEEE), the world's
largest technical professional organization.
Currently, Weng chatrs a working group at
the IEEE and 1s compiling a datahase of
Al-related ethical cases from various coun-
tries, modularizing core 1ssues snd region-
specific concerns, amming (o help develop-
ers navigate and apply them effectively,
The handbook
addresses erit-

ical topics like
anthropomorplism,
robots in health
care, and privacy
protection, all
requiring confin-
ued focus and col-
[aboration. As
algorithms enable
robots to perform
human-like
actions. such as
robot dogs danding
juzz, these behav-
iors challenge tra-
dittonal ethical
expectations and
may reshape how
future generations
perc eive LL'HLLP[H
like "dogs."

Meanwhile,
when people, cspe-
cially older adultg,
are unlumligr with
robots; they may
view robotic care-
givars as true com-
pantons, leading to
emotional chal-
lenges, Ethical
guidelines are
needed Lo ensure
responsible use in
these sensitive
contexts: Addition-
ally. balancing
In"h quality serv-
ices with dita
'\-It:i_'llrli}- remuins an
urgent task that demands innovative regu-
latory solutions.

Reflecting on these tapics, Weng empha-
"As human-Al inleractions become
more common, [ hope designers, manutac-
tarers, und users of robots will engage with
our book. Responsible research and innova-
tion are erucial for the development of Al
and rabots, and this requires input from peo-
ple-across various societal sectors. We
warmly invite evervone 1o explore this book
and join us in creating 1EEE's global stan-
dards for Al ethies." = TX
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Five cybersecurity tips to protect

yourself from scams and deepfakes

n an age when misinformation

and deeplakes blur the lines

between fact and fiction. iden-
tifying scams has never been more
challenging. Falling for a scam can
have devastating social, financial, and
personal consequences. Over the past
year, victims of evbererime reported losing an
average of $30,700 per incident.

L. Havea family safe word

Scammers are increasingly using texts,
calls and even video to impersonate loved
ones and request money. With Al voice
cloning on the rise, these schemes are becpm-
ing more and more believable.

Jamie Rossato, our Chief Information
Security Officer, advises setting up o pre-
agreed sdfe word to verify who vou're speak-
ing to. This word should remain private and

As Christmas und Boxing Day
approach, shoppers face heightened
tisks, particularly millennials and
Gen Z consumers, In the LS. one
in five people have unknowingly
purchaged a product promoted hy
deepfake celebrity endorsements.
This figure climbs 1o one in three
among those aged 1834,

Sharif Abundbba; deepfake
expert i our Data6l team, high-
lighted how technology like Al has
made deception casier than cver.

"Scammers can quickly and cas-
ily ereate imitanons ol popular
social media influencers, Decpfakes
can manipuliate o person's voige,
guze, mouth, expressions, pauses—
basically putting words in their
muouth that they've never sad,”
Sharil said.

"On social media, attackers rely
on the viewers believing fake con-
tent and sharing it widely," he
added.

Youmight think you have noth-
ing valuable for a hacker to steal.

However, eybereriminals often
exploit individuals as gateways to larger lar-
gats, including family membiers, friends or
organizations. ldentity frand can also severely
damage vour professional relationships and
reputation with financial serviees.

As technology becomes more integral to
our daily lives, how can we protect ourselves
and those we care about from these cyber
threais? Here are five expert lips:

not be easily discovered through social media
or other online sources,

"Use this proaetively, rather than waiting
until you are suspicious,” lanve said.

"If my children asked me for money,
unless they said our special safe word, 1
would never transfer funds to them."

2. Don't be afraid to hang up

With advances in voiee-spodling technol-

ogy, fraudsters can convincingly minyc organ-
izations like banks to steal money. Lauren
Ferro, Human-centric Security Research Sci-
entist with our Data6 ] team, recommends ver-
ifying caller identities before sharing any
information,

"If something seems a bit off. hang up and
call the orgamization directly using their offi-
cial number, or go and visit them in pecson,”
Lauren advised.

stored with Medicare and government
accoumis.

One effective method to protect your
accoun! is enabling multi-factor authentication
(MFA) to log in. MFA requires a password
and w one-time verification code. Often, this is
sent as a fext message, but Jamie suggests
using authenticarion apps like Mierosoit
Authenticatar for added security.

"One ol the benefits of app-based authen-
ticators is they ofien use biomeltric

controls, such as face 1D ar
thumbprints to get into the app,
before you get to the actua) code
itself)" Jamie explained.

"This creates an extra layer of
protection bevond SMS codes.”

4. Turn on banking push notifi-
cations

With most people using card and
online payments, staying mformed
about vour ansactions can help vou
detect seams. While banks monitor
sUspicious Activity, scammers can
bypass these measures by mimicking
vour usual spending patterns.

Enabling real-time notifications
through vour banking app allows
you totrack transactions immediate-
ly, adding anather layer of security.

5. Be aware of what you are
sharing online

Most of us have un online and
social media presence. but the pho-
tos, videos and information we share
can be exploited. These assets can
train deeplakes, which, once created
and shared, are ditficult to detect

"They would prefer you to be cautious. It's
far casier 1o address concerns up front than to
recover stolen inoney or repair reputational
damage Jater."

3. Enable mulii-factor authentication

Identity fraud is the most comman self-
reported eybererime this year, making it cru-
cial 1o protect your personal data online. For
example, private or sensilive information

and remove.

Liming Zhu, Research Director inour
Data6 | team, stresses the importance of being
mindful of what we share online and who can
aceess it This is especially critieal for children.

Education 15 vour best form of protection

Ultimately, awareness and proactive pro-
tection are key to staying safe online. Educat-
ing yoursell about cybersecurity is your first
line of defense sgamst scams, — TX

New method enables mass production
of flexible diamond membranes

research

team has

developed a
method for massively
producing ultrathin and
ultra-flexible diamond

membranes,
The results aie published
in Nature, The researchers
were led by Protessor Zhigin
C'hu, Associate Professor in
the Department of Electricul
& Electronic Engineering,
und Professor Yuan Lin, Pro-
fessor in the Departmaent of
Mechanical Engineering,
Faculty of Engineering at the 4
University of Hong Kong
(HKUY, "
These ultrathin and ultra-
flexible diamond membranes =
are compatible with existing | 3
sermicondictor manufacturing | -
|
|

technologies, and thus can, in
principle, be labricated inio a

approach is superior to tradi-
tional methods, which are
typically time-consuming,
costly and limited in size.
Remuarkably, the new process

surfitces, essentinl for high-
precision micromanufaciur-
ing, along with the flexibility
ol the membranes, open up
new possibibities for next-

photonics, mechanics, ther-
mics, acoustics, and quanium
technologies.

"We hope to promote the
usage of the high-higure-of-

branes, setting a new stih-
dard in the semiconductor
mdustry, We are eager to col-
laborate with academic and
industry partnery to bring this

globally as valunble gem-
stones; possess excepiional
versatility m various scienfif-
ic and engineering applica-
tiens. They are the hardest
natural material, boasting
wnpuralleled thermal conduc-
Livity at room temperature,
extremely high carmier maobil-
ity dielectric breakdown
strength, an ultrawide
bandgap, and optical trans-
parency spanning from the
infrared to the deep-ultravio-
let spectrum.

These remarkable proper-
ties make digmuonds ideal Tor
fabricating advanced high-
power, high-frequency elec-
tronie devices, photome
devices, and leat spreaders th
cool high-power density elee-
tronic components, such as
those in processors, semicon-
ductar lasers, and electric
vehicles.

However, the inert nature

variety of electronie, photon-
ic. mechanicnl, deoustic, and €

gquantum devices.

The innovanve edge-
exposed exfoliation method
discovered by the team facili-
tates the rapid production of
scalable, free-standing dia-
mond membranes. This

can manufacture a two-inch
wafer within 10 econds,
offering unmaiched efficien-
cy and scalability,

These ultra-flat diamond

generation flexible and wear-
able electronic and photonic
devices, The research team
cnvisions significant industri-
al applications n electronics,
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merit diamond membrane
into yvarous Nelds, and to
commercialize this cutting-
edge technology and deliver
premium diamond mem-

revolutionary product to mar-
ket and accelerate the arrival
ol the digmond ern," said
Professor Chu,

Diamonds, renowned

and rigid crystal siructure of
digmonds pose significant
challenges in fabrestion and
mass production, particularly
for ultrathin and freestanding
diamond membranes, thereby
restrictimg their widespread
usage. - TX




