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Making chips intelligent

A 3-NANOMETRE TRANSISTOR is

no longer science fiction; it is inside

the phone in your pocket. Yet classi-

cal silicon is gasping. The next leap

will come from nanoelectronics;

new materials, new device physics,

andintegrationatatomic precision.

This includes today’s scaled CMOS

(complementary metal oxide semi- E

conductor) powering everything

from Al chips to edge devices. |
This is not just about making chips

smaller. It is about making them smarter,

cheaper,and greener. The global nanoelectron-

ics market, encompassing scaled CMOS semi-

conductors, sensors, and loT edge devices, is

heading toward $1 trillion by 2030. Nanosen-

sorsalready detect a single virus particle.

Ultra-low-power chips enable [oT

networks that run for ten on

a coin cell. Flexible electronics

printed on plastic will tum any

surface into a display or a

health monitor. From electric-

‘vehicle powertrains tosatellite

constellations, every high-

sector rides thiswave.
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' 0.7% of GDP, lowest among ever
the BRICS countries, Our universi-
. tiesand institutes run nano labs on
shoestring budgets. The Anusand-
han National Research Foundation
(ANRF) was created to change that,
but it needs to move faster and
bolder when it comes to semicon-
ductor R&D investments. A dedi-
cated fundingwindow for nanoelec-
tronics and sensor missions, split

between large consortiaand high-riskaca-
demic projects,would ignite hundreds of trans-
lational efforts overnight.

Talent must follow money. We produce 1.5
million engineers annually, yet most have never
seen a_m room. Curricula must fuse materi-

ence, device - and data svs-
mhm'ﬁépmhyﬂ?’mmdmﬁ
b, apprenticeships, faculty sabbati-
cals jﬂﬁbﬁ, and : I.'}'Six-
month internships should
become non-negotiable.
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India hasa narrowwindow tolead in sengors
and loT edge intelligence, two segments where
software strength meets hardware Opportunity,
We have the mission, the minds, and the mar.
ket.All that is missing is the courage to fund sei-
enceat scale. The devices are shrinking our
ambition must not. e

The writeris vice-chancellor, BITS Pilani Group
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