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About Us

The Centre for Nanotechnology Research (CNR) at VIT, Vellore was established by the founder director Late Prof.
(Dr.) J. P. Raina in June 2008 to support Academic and Research Programs in Nanotechnology. The centre is
operating at the forefront of nanotechnology with a strong focus on “Flexible Electronic devices for Energy,
Sensors and Health care” to provide solutions to various global issues. The centre has a unique operating model
combining expertise from different branches of science and engineering to work on a common theme of
Nanotechnology enabled flexible devices.

The centre has a strong relationship with the leading nanotechnology experts both from national and international
level. The successful evolution of nanotechnology has centered on a unique cohesiveness to provide a nourishing
atmosphere for students, researchers and the society. The core strengths of the centre are nanofabrication of
flexible devices towards research areas of national priorities such as energy, sensors and healthcare. The centre is
equipped with the state of the art research equipment in Nanomaterials synthesis, characterization and simulation
tools. CNR undertakes consultancy on nanomaterials characterization and provides a requisite technical support to
Academic Institutes and Industry.

CNR ensures excellence in basic and applied research, provides a strong research culture and maintains gender
equality. CNR also nurtures the highly cross disciplinary team members exploiting nanotechnology on the
convergence of various scientific domains leading to a significant scientific breakthrough and addressing key
societal challenges.

Mission & Vision

& To excel in advanced level of research and expanding boundaries
towards flexible electronic devices.

&% Serve as a catalyst for enabling interdisciplinary collaboration
leading to a strong outcome in flexible devices using
nanotechnology approach.

& To provide an advanced research in nanotechnology for researchers
in academia and industry.

&% Contributing to the improvement of quality of our life and
providing technical solutions to the 21* century industries by
commercializing cutting edge technology in flexible devices.

Objectives

& Perform fundamental R&D research and advanced scientific studies in Flexible
electronic devices.

& Design and fabrication of Flexible Electronic Devices towards addressing the
niche and national important areas like Energy, Sensors and Health care by
providing nanotechnological approaches at the atomic level that eventually lead
to the manufacturing of devices.

& Educate nanotechnology through academic and research programmes towards
industrial and societal benefits.

& Facilitate collaboration with leading experts nationally and Internationally to
solve the scientific challenges in Nanotechnology enabled flexible electronic
devices.

& Establish start-ups in Flexible devices for product development.




Enabling a world of Nano — Research focus areas

Nanomaterials play a key role in building devices and structures and to cater the same, the centre has a strong focus
on the fundamental and advanced approach on synthesis, characterization and applications of various dimensional
nanomaterials. Various approaches like bottom-up and top down methods along with interfacial and surface
engineering methods are adopted.

Nanoscience and Nanotechnology offers a possible solution for achieving sustainable clean energy towards
conversion and storage. The centre has a strong focus on energy devices like supercapacitors, solar cells and
electrode materials for batteries, hydrogen production through solar water splitting and CO, photoreduction. New
methods of replacing the conventional electrodes are part of this research. The research landscape spans the
complete range from fundamental research to next generation technology.

A multi technology and system level approach is utilized to explore and integrate device and material functions
from nano, micro to macro scale. The centre develops new enabling tools using nanotechnological approach for the
fabrication of flexible sensing devices towards environmental and health care applications and explores the
fundamental phenomena of the materials at the atomic level towards next generation detection technologies.

Nanotechnology is extended towards health care devices for therapeutic, sensing, and designing wearable printed
devices, skin patches and bio stamping agents. The team's interest is also vested in the development of flexible
electronic sensors to be deployed for detection of multiple physiological parameters of the human body.

The centre has a strong research to complement the experiments through numerical computation, modeling, and
simulation of materials, devices and circuits using atomic level first principle calculations to predict electronic and
photonic material properties and quantum transport, semi-classical transport and (drift-diffusion) classical transport
calculations to predict Nanoelectronic/Microelectronic/Photonic/Plasmonic/RF device characteristics.

Apart from the core research, the centre has a strong collaboration to explore the role of nanotechnology towards
other industrially imperative areas of national importance like additive manufacturing, agriculture and coating
technology.

The centre extends technology-driven research for societal and environmental issues by providing solutions in
water treatment, agriculture and waste management.
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Infrastructure & Facilities

The centre has established state of the art research facilities in par with the international standards with the
support of VIT management and the Government of India through funded projects. The centre has sophisticated
synthesis, characterization and advanced computation and simulation facilities.

The synthesis and characterization lab has 650 sq.ft Class 1000 clean room equipped with class 100 housing the
major equipment for material and device testing as well as microscopical tools for atomic level
characterization. Thin film deposition units towards fabrication of various devices are established at the centre.

The centre has sophisticated computer simulation capabilities ranging from atomic level first principle
calculations towards Nanoelectronic/Microelectronic/Photonic/Plasmonic/RF applications. It is equipped with
4 advanced HP high performance cluster computing servers, 2 high end HP work stations and 33 HP multi core
Desktop systems with softwares like Synopsis Quantum Atomistic Tool kit (ATK), Silvaco TCAD Tool
suit-Athena Process & Atlas Device Simulators, COMSOL Multiphysics and MATLAB.

The centre has developed a unique protocol to integrate these skills to develop and offer interdisciplinary
research projects.

Raman spectrophotometer, Solar simulator, Advanced electrochemical test station, Particle Size & Zeta Potential
Analyzer, Keithley semiconductor parameter analyzer, Probe station, Physical vapour deposition, Chemical
vapour deposition, Magnetron sputtering unit, Spray pyrolysis, Screen printer, 3D printer, High temperature hot
press, Photoelectrochemical set up, Thermogravimetric analyzer, Differential scanning calorimetry, Atomic
force microscope, Scanning Tunnelling Microscope, Optical microscope. p




Research minds

Faculties at CNR are diverse in disciplines hinting at the interdisciplinary nature of the research centre, which
provokes to think beyond nanotechnology and to provide solutions to the pressing research problems. The centre
is also reinforced with researchers working on our focussed areas to provide solutions to many challenges in the
development of flexible electronic devices. Faculty members and their research teams conduct work towards the
centre’s focus while postdocs, collaborators and visiting professors enrich our research visions through their inputs
and collaborations. Regular programmes are conducted like guest lectures, workshops and International
conferences to bring together Indian and International communities and stakeholders from academia, government
laboratories, industry and other organisations working in the field of nanoscale science and technology to discuss
new and exciting advances in the field. The centre organized international conferences in the niche areas of
nanotechnology, ICNAN-2016 (https://vit.ac.in/files/icnan2016/index.php), ICNAN-2019 (
https://vit.ac.in/ICNAN/) and VCAN-2020 (https://vit.ac.in/VCAN2020/), which had two Nobel Laureate lectures
during the event.

Funded Projects

The centre has received many funded projects from the Government of India on the thematic areas.

Amount
PI Project Title Funding Agency | sanctioned
(INR in lakhs)
D& A Ninaks Synﬁems, D‘E\_»'elopm‘em and Investigation of Vanadum nitride (VN), DST/SERB .
Gisice Titanium nitride (TIN_)_ based Nanomaterials as low cot counter (2017-2019) 46.43
electrodes for Dye Sensitized Solar Cells (DSSC) =
Dr A Nirmala Design gnd _ Developmem of - a hybrid DST/TSG
mechanochemical bioreactor for recovery of precious metals and 72.36
Grace o S (2016-2019)
recycling of electronic waste.
Dt Raia Sellanban Unassisted solar water splitting using nanostructured n-BiVO4 and p- DST/SERB 26.35
s ek Cu,0 tandem cell for hydrogen production (2018-2020) o
Dr. Niroj Kumar  Development od Anisotropic Magnetic Nanostructured Material for DST/SERB
: 4218
Sahu Hyperthermia. (2015-17)
Development of biocompatible magnetic spin relaxation hyperthermia
) ) . R . .~ DST/SERB
Dr.Krishnamoorthi materials by coupling in core-shell nanostructures modifying magnetic (2018-2020) 20.67
C parameters through magnetic exchange
Dr.Penchalaish Designing GNM/hBN- quantum dotbased hybrid photo detectors DEDO 12.74
Palla (2018-2020)
DeA Nirmala Development of Engine Nanocoolants for Armoured Fighting Vehicle ~ DRDO, CVRDE
Grace (2012-2017) 23.48
DrA Nirmala  Development of carbon nanomaterials for the removal of heavy metal DST-WTI 12.72
Grace ions towards water purification applications. (2012-2014)
_ T _ IEEE-USA 5.10
Dr.V.Velmurugan Safe drinking water through silver clay filters (2011-2016)
Dr. Gargi Raina PG Program - Phase [ DST/Nanomission 294
(2008-2014)
Dr. Gargi Raina PG Program - Phase 11 DSTAanmicsion

(2015-2021)
Total 10.19 Crores




Publications

Centre contributes to the scientific world through significant publications as Books, Research articles
with reputed publishers. CNR has a strong output in terms of peer reviewed high impact publications in

niche areas and is steadily growing with years.
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Collaborations

CNR has an extensive collaboration with many research groups across the globe to transform research outcomes
into integrated commercializable technologies.
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Opportunities

The centre is always interested in talented people who want to contribute to the field of nanotechnology towards
flexible devices. CNR welcomes motivated researchers to join the group and explore the world of small. Visit
https://vit.ac.in/centers/cnr for frequent updates on opportunities.

Services

CNR offers access to a wide range of scientific equipment towards testing and characterization at the nanoscale.

In order to use the equipment, please contact us (https://vit.ac.in/center/info/cnr/Service)

The centre is poised to new visions in Nanoscience and Nanotechnology research in the years to come
providing complete scientific support through our established facilities, training, access to our facilities and
scientific guidance.
The Centre for Nanotechnology research welcomes and encourages the
& Users utilize the facilities on fabrication and characterization
& Students to seek an exciting career in Nanotechnology
& R&D and Academic collaborators
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Credentials of VIT - Accreditations / Rankings / Ratings
Govt. of India has recognized VIT, Vellore as an ARIIA _ No.1 Position - 2019
Institution of Eminence (IDE) % SLAILNI;.QLK[;;g::lg:ﬁ'gg:ﬁg:: (Private Institutions)
=~ ACADEMIC 1= 4 =
% RANKING OF g8 . . . . u i
‘ jworn "~ 8 Ranked in the Top 9 institution in India -2020 T QS RATING 20‘}|6
b = O LARD 4 STAR overall Ratingin 2016
NIRF (National Institutional Ranking Frame work) [ SSSSSSiasiag Got 5 STAR Rating for 5 Sub Categories
ni'f No. 15 in Engineering Institution - 2020 |(Telaching, En}pioyability, Facilities, Innovation and
No. 16 in University Category - 2020 nousiveness). . . ;
No. 55 in Managerr'lent Ingstgmion 2020 First University in India to get QS 4 Star Rating
No 28 in Overall - 2020
NAAC (National Assessment and Accreditation Council) mm!_ THEWORLD and ASIA UNIVERSITY RANKINGS
Accredited in 2015 - A grade JUNIVERSITY | Ranked in the Top 801-1000 in 2020 (World Ranking)
Accredited in 2009 - A grade RAMCS Ranked in the Top 201-250 in 2018 (Asia Ranking)
Completed 3 Cycles of Accreditation Ranked 28 in 2020 (India Ranking)
; R QS UNIVERSITY RANKING 2020
M?TMWM“WWWWTM}’USA ERsTY Ranked in the Top 801 - 1000 (World)
imes Accredited ~— RANKINGS Ranked 228 (Asia)
10 B.Tech Programs — Vellore Campus Ranked 28 (India)

4 B.Tech Programs — Chennai Campus
 Webof |ndia Research Excellence -

/ (53c1en;:e Citation Awards 2019

« |ET (The Institution of Engineering and Technology),
v UK
Accredited in 2005

Qs I.GAUGE

NBA (National Board of Accreditation) L -2
NB‘W Accredited in 2009 | G@U___GE Got DIAMOND University Rating in 2018

Accreditedin 1998 Lo umvesiiy sane

r rrI‘gCl {tFe;ieration of Indian Chambers of Commerce & N ACBSP (The Accreditation Council for Business Schools
ustry . . RQ and Programs), USA
( CCI -2019  ACBSP VITBS is fully Accredited for 10 years from 2017

ACCREDITED

“Excellence in Enabling Research Environment
“Excellence in Internationalization of Edu.” - 2018
“Excellence in Faculty” - 2017
“University of the Year" - 2016

AR ACCA (Association of Chartered Certified Accountants,

UK)
BBA Programme is Accredited from 2017

'MHRD
&gw" ofindia  GC graded autonomy in 2018
Government endorsed recognition for VIT

R W

The Next Big thing is really small — Welcome to the Centre for Nanotechnology Research

Prof. (Dr.) A. Nirmala Grace
Professor & Director
Centre for Nanotechnology Research
VIT, Vellore - 632014, Tamil Nadu, India

mail: director.cnr(@yvit.ac.in
Phone (O) : +91416-2202462; Secretary (O): +91416-2202461
Mobile: +91 9791322311
Fax: +91416-2243092; 2240411

www.vit.ac.in/centers/cnr
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