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Spiders are already fascinating Ž and maybe a little scary Ž but ever wondered what 

they look like at the microscale? This Scanning Electron Microscope (SEM) image 
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The past few months at CeNSE have been 

nothing short of  remarkable. From 

cutting-edge research in neuromorphic 

and quantum technologies to 

strengthening our semiconductor 

fabrication and training ecosystem, 

CeNSE continues to be at the forefront of  

innovation that will shape KĂÓêÀƊĜ 

technological future.

What makes our work truly exciting is the 

convergence of  disciplines Ž where 

physics, chemistry, materials, and 

engineering come together to address 

some of  the most complex challenges in 

computing, sensing, and manufacturing. 

Whether êġƊĜ pioneering molecular 

hardware for AI, advancing quantum 

materials, or building KĂÓêÀƊĜ 

semiconductor talent pipeline, every 

initiative at CeNSE reflects our shared 

commitment to excellence and impact. 

We are proud of  our students, faculty, 

and staff whose creativity and 

perseverance drive this momentum. As 

India steps into a new era of  

technological self-reliance, CeNSE stands 

as a key enabler Ž transforming ideas 

from the lab into innovations for the 

nation. Together, we are not just building 

devices or processes; we are building the 

foundations of  the future semiconductor, 

quantum, and neuromorphic landscapes 

of  India.

Let us continue to push boundaries, 

collaborate across disciplines, and pursue 

our mission of  making CeNSE a global 

hub for nanoscale science and 

engineering.

even greater impact nationally and internationally. Together, we will continue to push 

boundaries, nurture talent, and position CeNSE as a global leader in deep science and 

technology.

It is a privilege to take on the role of  Chair, along with Prof. 

Shankar K Selvaraja as the Associate Chair at CeNSE Ž a 

place that continues to inspire with its spirit of  innovation 

and excellence. We are deeply excited about the 

opportunities ahead as we strengthen .×az8ƊĜ contributions 

to KĂÓêÀƊĜ rapidly evolving semiconductor, quantum, and 

neuromorphic landscapes. With our world-class facilities, 

exceptional researchers, and growing collaborations with 

academia and industry, I believe CeNSE is poised to make an 

- Ambarish Ghosh, Professor, Chair, CeNSE
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Every year, a new batch of  students 

steps out from CeNSE, and every 

year, our hearts are filled with 

warmth and pride. Watching you 

grow, persevere, and achieve your 

goals has been truly rewarding. As 

you move forward, we are confident 

that each of  you will carry the spirit 

of  CeNSE wherever you goŽdriving 

innovation, creating impact, and 

shaping the future. A special 

congratulations to all our medalists 

for their exceptional achievements! 

You have made us proud and 

continue to inspire those who follow 

in your footsteps. As you embark on 

new paths - whether in academia, 

industry, or entrepreneurship - we 

wish you every success in your 

future endeavors. May your curiosity 

and passion continue to light your 

path.

Bnmfq`stk`shnmr sn ntq Fq`ct`sdr 
00sg Itkx 1/14
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Every year, a new batch of  students steps 

out from CeNSE, and every year, our hearts 

are filled with warmth and pride. Watching 

you grow, persevere, and achieve your 

goals has been truly rewarding. As you 

move forward, we are confident that each 

of  you will carry the spirit of  CeNSE 

wherever you goŽdriving innovation, 

creating impact, and shaping the future. A 

special congratulations to all our medalists 

for their exceptional achievements! You 

have made us proud and continue to 

inspire those who follow in your footsteps. 

As you embark on new paths - whether in 

academia, industry, or entrepreneurship - 

we wish you every success in your future 

endeavors. May your curiosity and passion 

continue to light your path.
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Å Meenakshi S and Vaishakh U - Prof. R Vasudevan Medal for M.Tech in 

Semiconductor Technology

Å Manu Rockey - Institute Medal for M.Engg in Semiconductor Technology 

Å Rutvik Lathia - Revati and Satya Nadam Aluri Medal for PhD thesis work 

Bnmfq`stk`shnmr sn Ldc`khrsr `s HHRb Bnmunb`shnm 1/14 
00sg Itkx 1/14
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Congratulations to our 2025  MTech 

Fellowship awardees: Ashutosh Jareda, 

Sampad Barik, Rutwik Reddy Rikkala, 

Nilotpal M., Kartik Kataria, Rushikesh Patil, 

Aasheik Saran, and Nikhil Venkata Sai 

Pernapatti

The CeNSE Industry-Sponsored MTech 

Fellowship encourages exceptional 

students from engineering and science 

backgrounds to explore careers in the 

electronics and semiconductor sectors. 

A heartfelt thank you to our sponsoring 

partners Ž Lam Research, MacDermid 

Alpha, Element Solutions, Applied 

Materials, and Tokyo Electron (TEL) Ž for 

their continued support in nurturing the 

next generation of  semiconductor 

professionals.

We congratulate the fellows and wish them 

success as they shape the future of  the 

semiconductor industry!

Aasheik SaranAshutosh Jareda Rikkala Rutwik Kartik Kataria

Rushikesh PatilNilotpal MukherjeeNikhil Venkata SaiSampad Barik

Ronmrnqdc ax9
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A warm welcome to all the new students 

joining CeNSE this year! Each new batch 

brings fresh energy, curiosity, and ideas Ž 

and we are thrilled to have you become 

part of  our vibrant community of  

researchers and innovators. At CeNSE, 

ĹĉĥƊûû find an ecosystem that encourages 

exploration, collaboration, and excellence. 

We hope your time here will be filled with 

learning, discovery, and lasting friendships. 

Welcome aboard Ž your journey into the 

world of  nanoscale science and 

engineering begins now!

M.Tech.

Ph.D.

M.Engg.



Micron Day 2025  was held on 9th May at 

CeNSE, IISc, bringing together technology, 

innovation, and collaboration through 

insightful sessions and an exciting SSD 

Hackathon. The event, hosted in partnership 

with Micron Technology, saw enthusiastic 

participation from over 45 students across 

IISc.

Congratulations to the hackathon winners and 

runners-up Ž Priyabrata Mallick, Keshavan A., 

Raghuttama B. N., Aadithya R., Kartik Jain, 

and Shatrughan Kumar Singh! 

Our sincere thanks to Micron Technology, 

Deepika Dadi, and all participants for making 

the event a success. 

We look forward to more such industryż

academia collaborations at CeNSE.
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Athkchmf Hmch`ᾠr Rdlhbnmctbsnq Vnqjenqbd

K`l Qdrd`qbg sq`mredqr stsnqh`k l`sdqh`kr enq BdMRD sn k`tmbg G`mcr,nm

Sq`hmhmf Lnctkdr enbtrdc nm Rdlhbnmctbsnq Dptholdms Cdrhfm `mc

L`mte`bstqhmf

We are proud to partner with Lam 

Research Corporation in a collaborative 

effort to strengthen KĂÓêÀƊĜ 

semiconductor talent pipeline. As part of  

this partnership, Lam Research has 

transferred a set of  its tutorial materials 

to CeNSE, enabling the development of  

hands-on training modules focused on 

semiconductor equipment design and 

process technology. 

This initiative aligns with the Government 

of  KĂÓêÀƊĜ vision to create a robust and 

skilled semiconductor workforce. 

Together, academia and industry are 

empowering the next generation of  

engineers and researchers who will drive 

innovation and shape the future of  

microelectronics in India.
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Hmch`ᾠr Mdtqnlnqoghb Sdbgmnknfx Hmhsh`shud `s BdMRD+ HHRb

KĂÓêÀƊĜ flagship Neuromorphic Technology 

Initiative at the Centre for Nano Science 

and Engineering (CeNSE), IISc Bengaluru, 

nurtured by the Ministry of  Electronics 

and Information Technology (MeitY) over 

the past year, is entering an exciting new 

phase. The initiative now joins forces with 

the 4v4gƊĜ DIA-CoE and CAIR to pioneer 

indigenous, ultra-efficient AI software for 

practical applications on molecular 

neuromorphic hardware. 

This collaboration marks a major step 

toward developing energy-efficient, brain-

inspired computing systems and 

advancing KĂÓêÀƊĜ leadership in next-

generation AI hardware research.

10
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BdMRD `s Pt`mstl Hmch` Admf`ktqt Rtllhs 1/14

CeNSE, IISc Ž a major hub for quantum 

research at IISc, with 12 of  its 19 faculty 

members working directly in or closely 

with quantum technologies Ž was proud 

to participate in Quantum India Bengaluru 

2025 , celebrating the International Year 

of  Quantum.

We showcased our quantum research 

projects, national facilities, and incubation 

programs. Student team of  Purna Pal and 

Roopa J won the Best Poster Award for 

their presentation on miniaturized atomic 

clocks

CeNSE looks forward to advancing 

quantum science and technology through 

collaboration, innovation, and cutting-

edge research that will shape the future of  

KĂÓêÀƊĜ quantum ecosystem.
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BdMRD `sRdlhbnmHmch` 1/14

CeNSE, IISc was proud to be part of  

Semicon India 2025 , a dynamic platform 

that brought together students, 

researchers, industry professionals, and 

global leaders shaping the semiconductor 

future. 

At our booth, visitors explored .×az8ƊĜ 

cutting-edge research, ISO-certified 

national facilities, and training and 

education programs designed to 

strengthen KĂÓêÀƊĜ semiconductor talent 

pipeline. 

A big thank you to everyone who visited 

and engaged with us during the event. We 

look forward to building on these 

connections and continuing to contribute 

to KĂÓêÀƊĜ growing semiconductor 

ecosystem.
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Hmch`ᾠr Rdlhbnmctbsnq Cqd`l9 Sq`hmhmf sgd E`a,Qd`cx

Vnqjenqbd
Fkna`k Qdrds Dohrncd BMAB,SU07+ vhsg Oqne- Rtrgnag`m @u`rsgh+ BdMRD+ HHRb

They explore KĂÓêÀƊĜ growing efforts to 

build a strong semiconductor 

manufacturing ecosystem by developing a 

skilled workforce. While India has 

established its strength in semiconductor 

design, the country still faces a significant 

gap in manufacturing expertise Ž 

particularly in areas like cleanroom 

operations, wafer fabrication, and process 

engineering. This interview highlights how 

training programs are being set up across 

institutes and industry partnerships to 

create ƇáÀÌ-Ę×ÀÓĹƈ engineers who can 

meet the technical and operational 

demands of  upcoming semiconductor 

fabs. These programs combine classroom 

learning with extensive hands-on training 

on real fabrication and characterization 

tools, giving participants the ability to 

work directly in cleanroom environments. 

They emphasize that as India invests in 

semiconductor infrastructure, the success 

of  this initiative will depend equally on 

developing the right human capital.

Ū-ĘëÔãëĂã this skill gap is crucial to ensure 

that KĂÔëÁŭĜ semiconductor fabs can 

operate efficiently and contribute 

meaningfully to the ÎĉĥĂġĘĺŭĜ vision of  

technological self-reliance and global 

competitiveness.ū ş Sushobhan Avasthi
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E`btksx @bghdudldmsr

Bnmfq`stk`shnmr sn Cq- R`tq`ag Bg`mcnqj`q `mc Cq- O`u`m Mtj`k` nm

adhmf oqnlnsdc `r @rrnbh`sd Oqnedrrnqr `s BdMRD+ HHRb

Bnmfq`stk`shnmr sn Cq- O`u`m Mtj`k` nm qdbdhuhmf sgd Dwbdkkdmbd hm

Lhbqnrbnox @v`qc 1/14 `v`qcdc ax Dkdbsqnm Lhbqnrbnox Rnbhdsx ne Hmch`-
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E`btksx @bghdudldmsr

Bnmfq`stk`shnmr sn Oqne- Qtcq` Oq`s`o+ Oqne- K`sd J M Ag`s+ Oqne- L- L-

M`x`j `mc sgd O@REsd`l'Uddq` O`mch+ Khmds Sgnl`r B+ O`uhsgq` A+ Mhsghm+

R`mj`q`m M+Idx`a`kU(nm vhmmhmf sgd @RH,R`qurgqdrgsg`Sd`l

@bghdudldms @v`qcᾚ1/12-

Sghr v`r hrrtdc enq sgdhq vnqj nm ᾣCdrhfm+ cdudknoldms+ e`aqhb`shnm+

hmsdfq`shnm+ o`bj`fhmf+ `bbdos`mbd `mc pt`khehb`shnm ne @dqnro`bd fq`cd

LDLR oqdrrtqd sq`mrctbdqr kd`chmf snbnlldqbh`khy`shnmᾤ
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R`mjds Itf`cd+ OgC,Adrs Onrsdq
Oqdrdms`shnm @v`qc
2qc Bnmedqdmbd nm Enqbd Rodbsqnrbnox `mc Lhbqnrbnox

Onrsdq9 Cxm`lhb Rb`mmhmf Enqbd Lhbqnrbnox enq

M`mnrb`kd Hl`fhmf ne Tksq`sghm Fq`ogdmd nm Khpthc

Hmsdqe`bd

Rstcdms @bghdudldmsr

Otqm` O`k+ OgC Rstcdms `mc Cq- Qnno` Iᾚ
Adrs Onrsdq @v`qc
@s Pt`mstl Hmch` Admf`ktqt Rtllhs 1/14 enq sgdhq

vnqj nm Lhbqne`aqhb`sdc Br U`onq Bdkk enq BOS

a`rdc Lhmh`stqhydc @snlhb Bknbj

Rstcdms @v`qcr `s sgd HDDD Rntsg @rh`m
Edqqndkdbsqhb Rxlonrhtl 1/14
Nq`k Oqdrdms`shnm9 Xdrv`msgO`ssho`sh+ Rgtag`l O`q`sd

Onrsdq Oqdrdms`shnm9J`qshbjAhrv`r+ Uhudj Cdx

Rqh G`qrg` O`k`ctft+ OgC,M`shnm`k Ahn
Dmsqdoqdmdtqrgho Bnlodshshnm 'MADB( 1/14
@ b`rg oqhyd ne  2 K`jgr ronmrnqdc axRxmfdmd

@m hmudrsldms noonqstmhsx eqnlHcd`roqhmfB`ohs`k
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Patent Title Country Inventor
Co-

inventor

Patent 

Number

1 Device For Tuning Laser Output India Supradeepa V.R. 570019

2

A microfluidic system and 

method for dynamically 

determining a rheology of  a 

picoliter-scale sample

India Prosenjit Sen 568831

3

Heterostructure semiconductor, 

chemiresistive gas sensor made 

thereof, and method of  

fabrication thereof

USA Navakanta Bhat 12265046

4

A method for locomotion of  a 

nanorobot and implementations 

thereof

USA Ambarish Ghosh 12336779

5
Tuneable, Broadband Ultraviolet 

Light Detector
India Digbijoy Nath

Srinivasan 

Raghavan
563968

6

A semiconductor device for 

audio playback and sound  

generation

India Rudra Pratap 557610

41 46
Jan-VĥĂ×ƊőŔ Current Quarter

Intqm`k Otakhb`shnmr

O`sdmsr Fq`msdc 'I`m,Rdosᾠ14(



Qdunktshnm hm Cdms`k B`qd9 M`mnsdbg S`jdr nm Snnsg

Rdmrhshuhsx

,Qdrd`qbg ax Oqne- @la`qhrg Fgnrgᾠr Fqnto

BdMRD QDRD@QBG MDVR
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Shanmukh P Prajwal Hedge Prannay R Anaxee Barman Arnab Barik Debayan D Ambarish Ghosh
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If  ĹĉĥƊĲ× ever felt a sharp jolt of  pain 

when sipping an ice-cold drink or biting 

into something sweet, ĹĉĥƊĲ× experienced 

dental hypersensitivity Ž a condition that 

affects over a billion people worldwide. 

Traditional desensitizing toothpastes only 

mask the pain temporarily, coating the 

tooth surface without addressing the 

problem deep within. But what if  science 

could send tiny ƇÌĉġĜƈ into your teeth to 

fix the issue from the inside out? 

A new study from researchers at the 

Quan2m Lab at CeNSE, IISc, introduces 

CalBots Ž magnetically guided, calcium-

based nanomaterials designed to 

permanently seal the microscopic 

channels, or dentinal tubules, that cause 

sensitivity. These tubules connect the 

outer surface of  the tooth to the inner 

nerve-rich pulp. When exposed due to 

enamel loss or gum recession, they allow 

temperature changes and mechanical 

forces to trigger pain. 

Fig. Schematic representation of  dental hypersensitivity and the physiology of  plug 

formation inside dentinal tubules using CalBots suspended in CaO gel
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The innovation lies in how CalBots 

behave. When exposed to controlled 

magnetic fields, these nanoparticles self-

assemble into flexible chain-like structures 

that can travel more than 300  

micrometres deep into the ġĉĉġçƊĜ porous 

network Ž far beyond what conventional 

treatments can reach. Once in place, they 

undergo a chemical transformation, 

forming a biocompatible, cement-like seal 

that blocks pain pathways and even 

prevents bacterial intrusion. 

In animal trials, teeth treated with CalBots 

showed complete reversal of  

hypersensitivity symptoms, without any 

signs of  toxicity. The āÀġ×ĘêÀûƊĜ natural 

compatibility with biological tissues makes 

it a strong candidate for future clinical 

applications Ž not just in dentistry, but 

potentially in regenerating other calcified 

tissues like bone. 

This breakthrough marks a shift from 

short-term surface care to targeted 

regenerative treatment, embodying the 

dream of  ƇġêĂĹ āÀÍçêĂ×Ĝƈ working within 

our bodies to restore function Ž an idea 

once imagined by physicist Richard 

Feynman. If successful in human trials, 

CalBots could transform dental care 

forever Ž replacing daily toothpaste 

rituals with a single, lasting solution to 

tooth sensitivity.

Published in Advanced Science, 2025 , 

e07664

Fig. Schematic of  CalBot chains moving towards a permanent magnet.
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In a world increasingly defined by control  over wavesуfrom light in optical  
fibers to sound in ultrasound imagingуresearchers at the Multidisciplinary 
Micro and Nano Systems Group at CeNSE, IISc have achieved a 
breakthrough in shaping sound waves with unprecedented precision. Their 
recent studies reveal how tiny, curved micromechanical  devices can 
generate and fine-tune phononic frequency combsуintricate patterns of 
vibrations that could revolutionize sensing, signal processing, and acoustic 
technologies.

L N ChandrashekarPraveen Kumar Gayathri PillaiAntony Jeyaseelan
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Much like the optical frequency combs 

that have transformed precision metrology 

and spectroscopy, phononic frequency 

combs (PFCs) are their mechanical 

counterpartsŽvibrations that appear as 

equally spaced spectral lines. These 

combs arise from the nonlinear coupling 

of  vibrational modes within a device, 

allowing energy to flow between them in 

complex but predictable ways. However, 

controlling and tuning such combs at the 

microscale has long been a challenge. The 

CeNSE team tackled this by designing 

curved piezoelectric micromachined 

ultrasound transducers (PMUTs)Žtiny 

drum-like structures that can generate and 

sense vibrations. In the first of  two 

complementary studies, the researchers 

demonstrated that these curved PMUTs 

can produce tunable phononic frequency 

combs through a phenomenon called 2:1 

internal resonance. This occurs when two 

vibrational modes oscillate at frequencies 

in an exact two-to-one ratio, allowing 

them to exchange energy efficiently and 

generate a rich comb-like vibration 

spectrum. The team achieved fine control 

over the comb spacing using an 

integrated ferroelectric thin film of  lead 

zirconate titanate (PZT), enabling voltage-

based tunability without additional 

hardware.

Mechanical and electrical frequency responses up to the sixth mode, accompanied 

by their corresponding mode shapes. (above) The spectral characteristics and the 

temporal signature of  the frequency combs (below)
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Building on this foundation, their follow-

up study delves deeper into the physics 

of  nonlinear modal coupling and how 

factors such as bias voltage, actuation 

amplitude, and driving frequency shape 

the resulting combs. By developing a 

detailed theoretical model based on 

nonlinear plate dynamics, the researchers 

captured the essence of  these interactions 

and mapped out pathways for engineering 

next-generation phononic devices with 

programmable frequency control.   

Together, these studies mark a significant 

advance in nonlinear phononics, where the 

complex interplay of  mechanical 

vibrations can be harnessed for practical 

applications. Tunable phononic frequency 

combs could enable new classes of  

miniaturized sensors, on-chip signal 

processors, and ultrasound technologies 

that operate with higher precision and 

efficiency.

In essence, CeNSE researchers are 

learning to ƇġĥĂ×ƈ sound the way optical 

scientists tune lightŽopening the door to 

a new realm of  acoustic innovation at the 

nanoscale. 

Published in J. Appl. Phys. 138 , 104502  

(2025 ) and Sci Rep 15, 16105  (2025 ).

3D schematic of  a curved PMUT along with electrical measurement connections for 

electrical drive and sense. The principle of  comb evolution from a single-tone drive in 

the presence of  nonlinear intermodal coupling via three-mode combination internal 

resonance (above) A cross-section view of  curved PMUT along the diameter with stack 

details. (below)


