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1. Introduction to NNfC Capabilities: Dr. Savitha P, CeNSE, 1ISc, Bengaluru, Karnataka

National Nanofabrication Facility (NNFC) is a statethe-art cleanroom spanning over an area of 1, €q ft. This
multiuser facility is a national facility open tdugents from all over India, as well as for privaidustries, public sector
undertakings and Indian Strategic sector. The ifpailaters to a wide range of technologies inclgdMEMS/NEMS,
photonics, spintronics, PV, sensors, actuatorsraatérial development. This talk has mainly two gaRirst part is a
general overview of a cleanroom, including idenéfion of common contaminants and how to protezicthanroom from
the same. The second part details the capabitifiBBNFC cleanroom.

2. Introduction to MNCF Capabilities: Dr. Suresha S J,CeNSE, 1I1Sc, Bengaluru, Karnataka

MNCF is a 5000 sq. ft facility with precision coolled environment and Facility operates 24 X 7. MN@ffers a wide
variety of material and device characterizatiornvisess enabled by the more than 35 pieces of equipmeused in four
characterization bays as Electrical Characterimatddechanical Characterization, Material Charaztdion & Optical
Characterization. We also network with other exaélaboratories to enhance breadth of our servitdse than 1000
researchers of 11ISc use MNCF characterization eesviregularly and work with MNCF Technologists oarious
academic/industrial R&D problems. We recognize tthat quality and accuracy of scientific results afethe highest
significance in research. We therefore strive tsued that our equipment are in fine shape alwaybkthat they are
calibrated periodically by using traceable standard

3. Embedded ring fabricated using silica etch mask: \dwas Sadasivan* and Utpal Das, Electrical Engineerg, IIT
Kanpur , Kanpur, U.P. 208016.* Currently with Department of Electronics and Communication, Amrita Schol of
Engineering, Amrita Vishwa Vidyapeetham, Amritapuri, Kerala, 690525, viswassnhair@am.amrita.edu,
viswassadasivan@gmail.com

Embedded rings(ER) with ring inside a ring geoméiry [2] provides interesting spectral featuregshamapplications to
high speed electro-optic[2] and all-optical [3],] [fodulators or switches. They have small foot fprstrong field
interaction with waveguide media and a sharp rfflirothe spectrum. Initially ER have been propoge&i [1] , but their
electro-optic modulation application was limited foge carrier transit times. The device being sddises high electro
optic and nonlinear coefficient of InGaAsP/InP MQYY, [3].

The device is fabricated in InGaAsP/InP heterostmes. Here, the InGaAsP/InP MQW acts as the wadawucore and
InP is the substrate. The waveguide etch depthsirezlis ~4.51m into the InGaAsP/InP, with low etched surface
roughness. This necessitates a high-quality mettdfdric etched mask. The overall device dimenson chip is
~300x300m 2 , and the smallest feature size is 100nm cogpap separating a 200nm wide tapered waveguide an
500nm wide bent waveguide.

Embedded rings fabricated using EBL and Al lift-offask suffered large side wall roughness. Thisgm®d a direct
measurement of the ring’s spectrum as it was mdyetigher order modes produced due to mode coioveet rough
interfaces. An improved process has been optintizedduce the side wall roughness caused by lifteyfusing an etched
SiO 2 mask. Additionally, anti- reflecting subwasegth grating structures have been fabricatedeainput and output
waveguide facets to enhance the coupling coeffisigProcess optimization for SiO 2 etched mask liraw finding the
etch selectivity for the EBL resist ma-N-2401 toa®d, etch selectivity and side wall angle in Si@téh using Cr mask.
The mask defects were corrected using focused éambmilling and deposition before transferring plagtern to actual
INnGaAsP/InP heterostructure. Elaborate processnigation for EBL and CH 4 +H 2 RIE of InGaAsP isepented
elsewhere[5].

High levels of surface smoothness have been obdénvBEM images of the fabricated device. The tghoport and drop
port spectra have been measured for them®uter ring radius device and matched with sinmhat
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4. Cleanroom Case Studies: Dr. Vijayaraghavan, CeNS lISc, Bengaluru, Karnataka

NNFC is a class 100 and class 1000 state-of-th&amiiconductor fabrication facility enabling Moresbte and More
than-Moore technologies including MEMS/NEMS, phatsn PV, spintronics, sensors, actuators and nadgeri
development. Supported by 24/7 cleanroom utilitg dedicated staff members, NNFC is capable of ziglimicro and
nanoscale devices on various substrates that ieBiudGaN, SiC, Quartz, Glass, Graphene and lIeMisonductors. In
this talk | will discuss various process capalgftihat we have developed and explore the posigibitd realize devises by
giving some examples.

5. Focused lon Beam - Capabilities & ApplicationsMs. Suma B N, CeNSE, IISc, Bengaluru, Karnataka

The frontier of today’s scientific and engineerirgsearch is undoubtedly in the realm of nanotedgylthe imaging,
fabrication, and application of systems at the nmagter scale.The ability to conduct material faliiaravia precise micro-
and nano-machining has become imperative to thegress of materials science and other fields relyomy
nanotechnology.

An important tool that has successfully met thdsslenges and promises to continue to meet futan®scale demands is
the focused ion beam (FIB) system. The technoldigr® the unsurpassed opportunities of direct mamd nano-scale
deposition or materials removal anywhere on a salidace. The focused ion beam (FIB) system isygoitant tool for
understanding the structure of materials at theoseale. Combining this system with an electron beasates a Two
Beam system — a single system that can functi@masaging, analytical, and sample modification.too

6. Nanomaterials and Nanostructures: Prof. S A Shashankar, CeNSE, 11Sc, Bengaluru, Karnataka

Nanomaterials and structures have been the focomioh effort in recent years because they exhaitures that make
them attractive to numerous applications. Thewalkhighlight the various aspects of nanomatereisl how they may be
utilised.

7. Microfluidics for Biological Applications: Prof. V Venkataraman, Dept. of Physics, IISc, BengaluruKarnataka

Microfluidics refers to the manipulation of fluidis nanoliter or microliter volumes using microfatated silicon, glass or
polymer devices. The fluids are typically chemioalbiological samples, and the microfluidic deviaas process these
samples using much smaller volumes when compardiench-top systems without degradation in perfomearhis
improves the efficiency and lowers the processivgf.cApart from liquid samples, more complicatedldngical structures
such as cells or even whole micro-organisms caanadyzed at the micron scale. The most common {yitay material
used for the fabrication is poly-dimethyl siloxafDMS), a soft and transparent polymer. In thik,tale demonstrate
several examples of PDMS devices fabricated inlaboratory including a sealed micro-reservoir fadMamplification
using PCR, electrowetting actuated droplet moticrofluidic flow cytometry and microfluidic devisefor trapping and
studying forces exerted by C. Elegans nematodenmge.

8. MEMS Sensors: Prof. Rudra Pratap, CeNSE, IISc, 8ngaluru, Karnataka
The world of sensing is undergoing an unprecederggdlution. The advent of miniaturization of sersstecause of

MEMS technology has led to an explosion in the afsgensors and sensing technology. The biggedizeittonal change
in human history is looming large over us in thenfoof 10T and 10T depends squarely on MEMS and NE348sors.



While the world of sensing is huge, | will focus arslice of MEMS sensors in this talk, in particutibratory MEMS

sensors. The interplay between inertia and elagtieisults in mechanical vibrations in any systenalanost all length
scales. These vibrations can be used as probdbdadnternal structure of the system as well asnitmediate external
world. This fact is what we exploit in the desidradl vibratory MEMS and NEMS devices. Mechanicdnations come in
two flavours—natural and forced. Natural vibratiooka system contain a wealth of information abthé internal
structure of the system and can, therefore, be @fegtively used to probe even minute internalnges. Our ability to
accurately measure such vibrations at extremelyllderayth scales has opened up the possibilityesfssng molecules
without chemical analysis and probing the inters@luctural changes in cells in response to patletogrhe forced
vibrations of small scale systems, on the otheddhaan be effectively used to probe the externaldvat small length
scales with transmitted and reflected disturbancedl present several examples of 1D, 2D, ands?iDctures—both from
the world of MEMS/NEMS and natural insects (inspoa for MEMS)—where extremely small scale vibrato(with

amplitudes ranging from tens of picometers to sHv@nometers) are exploited for probing and sgnsin

9. Nanosensors for Defence Application: Prof. R Mulidharan (Ex. Director SSPL), Emeritus Faculty, C&NSE,
[ISc, Bengaluru, Karnataka

Physical (temperature , pressure ,electromagriagictial guidance etc) , Chem-Nuclear-biologicablbsive sensors are
required for defence applications. The basic ppies of sensors and the need to miniaturise the seithbe discussed in

detail. Fundamentals of Infrared detectors and @¥ctors will be discussed. Brief details of reskdreing carried out in

CENSE and possible opportunities in the area ofddtéctors will be presented.

The modern soldier is called a soldier as a systethhe carries all kinds of sensors and commupita&iuipments which

need energy back -up. The need for research iardweof energy generation and storage will be dissliand the possible
applications of nanotechnology will also be given.

10. X-ray Photoelectron Spectroscopy: Mr. Varadharg P, CeNSE, IISc, Bengaluru, Karnataka

X-ray Photoelectron Spectroscopy (XPS) is an exttgrsurface sensitive non-destructive techniquephavides
guantitative surface chemical state informationdibelements except hydrogen and helium. The @essivers some basic
knowledge of XPS, why XPS technique is surfaceitga® Chemical shifts, angle resolved XPS, smahaXPS, XPS
Imaging and depth profile XPS.

11. Magnetic Nanoswimmers for Biotechnology: Succsss and Challenges: Prof. Ambarish Ghosh, CeNSE St,
Bengaluru, Karnataka

The idea of tiny vessels roaming around in humarodblvessels working as surgical nanorobots was firgposed by
Richard Feynman, a vision that has triggered ing@n in scientists and non-scientists alike. Withirent advances in
nanotechnology, there have been several strategieslize this dream of a "nanovoyager"”, whicbfiboth fundamental
and technological interest. My talk will focus onsgstem of artificial helical nanostructures thah de actuated with
small magnetic fields to move through fluidic mediaa highly controllable fashion, share the regamtmising results
pertaining to biotechnology and describe the mdrajlenges that lie ahead.

12. Role of Organic Dopants in Tuning Selectivity fo Conducting Polymer functionalized Carbon Nanotubs
Network(s) for detection of Volatile Organic Compounds (VOCs): Aruna P. Maharolkar*, Kunal P. Datta,
Marathwada Institute of Technology, Aurangabad-43101, M.S. , India, DDUKK, Dr. Babasaheb Ambedkar
Marathwada University, Aurangabad-431001, M.S., Inda

Environmental pollution is alarmingly looming largen natural existence and considered among modtenbang

problems of the hour. The air we breathe has be@matter of serious concern, especially in Souatst Bsian countries.
Financial insolubility and ill- awareness of a largnass of population is this part of Earth is cwmily adding up
innumerous pollutants in air and volatile organiempounds (VOCSs) constitute a major part. As eveheiohousehold
commodity is a potential source of VOCs, indoor amw a day warrants serious attention. Membergd@€s family,

being very large in number and many of them beasmgilar physic-chemical properties, are hard toitentified

distinctively.

This work reports an attempt to fingerprint Methladistinctively with Polyaniline (PANI) functionated Multi Walled

Carbon Nanotubes (MWNTSs). The point of interestimfestigation lies with role of dopant being utd while

functionalizing MWNTs with PANI. It has been obsedvthat dopnats can be judicially applied for tgngelectivity of
such structures. The optimized sensor exhibite8ods2nsitivity with excellent linearity ( R 2 = 0.89within validation
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window of 05 to 40 ppm while a sensitivity factdr3i.3% with linearity factor of 0.987 was recorded a concentration
window of 0.5 to 3.00 ppm . Response and recovignasure of the sensors were clear. Most promigettie sensor was
able to distinguish methanol in contrast to othembers of alcohol family viz. ethanol and propanol.

As methanol is a hazardous VOC with long term anifonediate health effect of human as well as ahspacies, real
time detection of methanol vapour, qualitativelyfaqgtitatively is important. In this context, theepent investigation
constitutes an imperative step.

13. Microwave Magnetics: Enabling 5G and more: DrRanajit Sai, CeNSE, 1ISc, Bengaluru, Karnataka

In the age of internet of things (IoT), millions cbnnected devices are poised to transform ous lbye saving energy,
reducing pollution, and thus making life more simgthle. The imminent 5th generation of telecommaitiin systems is
going to be the key foundational technology to agglish the potential of 10T. The continued minigation of high
frequency devices amidst strict performance ceteften called for innovation in the design as vesllin the materials
used to make the devices. In this regard, magnsterials play a huge role to overcome technoldgiotilenecks of high
frequency devices.

The central theme of this talk is to delve in ‘nevagnetics design’ to solve technological bottleseskhigh frequency
passive devices. Two case studies describing Giizctors and electromagnetic noise suppressordwifiresented. The
future outlook of such magnetic devices will algdiscussed briefly.

14. Sensors to Systems: Prototype making at CeNSBr. Vijay Mishra, CeNSE, lISc, Bengaluru, Karnataka

The talk will give overview of practical challengesolved in making systems around Nano technoloaged sensors. For
making prototypes with quick turnaround time, irnike facilities and expertise needs to be availablm’s length. We,

at CeNSE, have made infrastructure to build hardwad firmware modular libraries to enable buildimgduct prototype

quickly. Case studies of enabling proof of concepts making products for possible technology transsivill be discussed
in this talk.

15. FTIR: Dr. Arun Babu, CeNSE, 11Sc, Bengaluru, Kanataka

Fourier-transform infrared spectroscopy is a methiidfrared spectroscopy. When IR radiation issealsthrough a
sample, some frequencies are absorbed by the samplgome are transmitted. The resulting specteyresenting a
molecular ‘fingerprint’ of the sample can be useddentify the chemical structure of the sample.

16. Nanoscale Characterization: Understanding matéals’ behaviour at the fundamental level: Dr. Swaragowri
Addepalli, CeNSE, IISc, Bengaluru, Karnataka

Devices used in various applications (semiconduttdustry, solar, spintronics) are becoming incirggly complex in
their composition and construction, with multilagérstructures and dissimilar interfaces, in ordesatisfy the demands of
increased speed/efficiency/throughput and so oe.fahrication and processing of these devicessis edjually complex,
involving a multitude of steps. Any impurities oorapositional changes can significantly affect tlefgrmance and
reliability of the devices. This places very stemg demands on metrology and quality control, afi a® a need to
thoroughly understand the behavior of the varioadenals that are used in the devices, their stabds well as their
response to the environment in which they will sedi

This talk will provide a brief overview of some ahced nanoscale materials characterization techsjcand how they
can be applied to understanding the interactiomswd®n different types of materials and interfaassyvell as for failure
analysis.

17. Ultrasonic Characterisation of Pr-substituted BiFe,O,spinel ferrites: E. Ahilandeswari, K*. Sakthipandi and M.
Sivabharathy Department of Physics, Sethu Institutef Technology, Kariapatti 626 115 Tamil Nadu, Inda

In recent years, spinel ferriteshave become a eeaftiscientific investigationsbecause of their ptig¢ applications in
many areas, which include power conditioning, etits, bioprocessing, and magnetic resonance mgagnhancement.
The higher values of electrical resistivity and leddy current losses make these spinel ferritéaldaifor the applications
at microwave frequencies without eddy current les$®otential applications of barium spinel ferritesimproved by
introducing some small amount of rare-earthions the interstitial sites. The ferrites substituteith rare-earth elements
cause the change in structural/microstructural mxadjnetic properties due to change in structuraisspind strains in

11



material. Ferrites are compounds of iron oxidewhie general formula of #Fe,**0,> where M* is a divalent metal
ions.The magnetic properties of these spinel &srdare governed by the Fe—Fe interaction i.e., spupling of the 3d
electrons. The doping of rare-earth ions into {hieed lattice leads to interactions between ramtheand Fe ions. Hence, a
coupling (3d—4fcoupling) is appeared leading tong®ain the magnetic behaviour of the ferrites. tis tstudy, an
investigation was made on the praseodymium substituBaFeO,spinel ferrites. BaR®,, BaPpofe 0, and
BaPp1de. 00,4 spinel ferrites were prepared by using sonochdmézctor. The X-ray diffraction peaks strongly eal/
that the prepared nanoferrites have cubic structuige observed that the diffraction peaks becdoneer and broader due
to the addition of praseodymium ions. Crystalliteesof the sample lies within the range of 50 nn8%onm. The lattice
constant of the unit cell obtained from X-ray difftion peaks increases with an increase in coratérirof Pr ions. This
increase in the lattice constant is attributed wuthe larger ionic radius of Prions as compared to that of F@ns. SEM
images of the prepared ferrites showed that ferriehibited a dense arrangement of homogeneoudeanates with
spherical shape, which were also cleft free. Tlesimsing concentration of Pions reduces the grain growth probably due
to segregation on or near the grain boundaries. eMaduation of this interaction between rare-eantkd Fe ionscan be
obtained by analyzing the Curie temperature or refigation.Temperature-dependent normalized sudikdytiwere
measured in the range of temperature from 300 @ K5A peakwas observed in Temperature-dependemhalzed
susceptibility at certain temperature (i.e., blagktemperature). After Blocking temperature, arupbfall up to zero in
normalized susceptibility was observed. A relagvsharp fall of the magnetic susceptibility is ari@utemperature
Tc. Tcfor BaFeO,, BaPpose 9804 and BaPyide ofO4 is 592, 554 and 513 K. Further, tfig was turned towards the
lower temperature with increasing the concentratibpraseodymium.

Keywords: spinel ferrites, X-ray measurement, Mdigation, Transition Temperature

18. Prediction of Mixing Performance in Micro Chanrels using Neural Networks Ajith R.R.* and S. Kumar
Ranijith, College of Engineering Trivandrum, Thiruvananthapuram, Kerala

Keywords: Microfluidics, micro channels, fluid ming, droplets, Neural Networks

Introduction: Microfluidics is the science and taology for manipulating minute quantities of fluiding micro channels
[1]. When the microfluidic system for manipulaticanalysis and visualisation are converged to desimgniature device,
it is known as microfluidic chip. In comparison tiee electronic chips, these devices are made gélampolymers or
sometimes even silicon when considering the easeamiufacture or ease of integrating the electrasessories to the
microfluidic devices.

Mixing of fluids is one of the critical areas in igh the microfluidics is focussed on [2]. The migiphenomena of
different fluids having tiny volumes and flow ratese rather unpredictable due to the various factdfecting the
phenomena in a microscopic scale. The influenamaniy factors are substantial in the case of flod/ rmixing in a micro
channels, which are insignificant in the case ofmascopic flows[3,4].

The present study focus on the fabrication of aromidroplet mixer on a chip that is essentiallyoanbination of micro
channels for the mixing and droplet formation akthdifferent fluids. The study also include thsudlisation and analysis
of the droplets formed and the prediction of thring performance of the system using artificialred networks

100um
inlet C ¢ outlet

t

inlet A inlet B

fluid mixture of A+B
formed into droplets
by C

Fig.1 Schematic of proposed microfluidic droplekeri
The two main fluids A and B(ink and water for exde)phaving different concentrations are introdudbcbugh the
respective inlets and undergo mixing in the joinraBig 1. The mixture then propagates to the widain channel where
it is introduced in to a continuous flow of fluida right angles. The fluid C, being immiscible wihe water-ink mixture,
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converts the mixture into droplets. These droptets be visualised using a microscope at differéstadces from the joint
and the mixing effectiveness can be found out.ntiee images captured at different lengths, itassible to arrive at a
conclusion about the distance for a definite mixgfficiency when the other controllable factorstsas inlet flow rates,
fluids etc are constant. The artificial neural natke can predict the mixing efficiency when vareblike fluid viscosities,
flow rates and distance of the channel are input.

References:

1. George M. Whitesides. The origins and the futurefrofluidics. Nature, 442, July 2006.

2. Capretto L, Cheng W, Hill M, Zhang X (2011) Microxmg within microfluidic devices, vol 304. Springer
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Strips, Microsystem Technologies 23 (7), 2881-289
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19. Exploring microbes for their potential beneficial goplications using integrated application of metageamics and
nanotechnology: Anamika Dubey*, Ashwani Kumar*, Metagenomics and Secretomics Research Laboratory,
Department of Botany, Dr. Harisingh Gour Central University, Sagar (M.P.) 470003, India, *Correspondig
author; Ashwani Kumar (supervisor), Email id: ashwaniiitd@hotmail.com

Recent developments in the bioprospecting of miesdlor producing industrially relevant products gaéning increased
attention. Large number of products have been dpeel from the cultivable microbes in the laboratdampugh most of
them failed to deliver their promises under fietahditions. There is an urgent need to develop tethaus to extract more
from these microbes under field condition, inclygdthe uncultivable microbes that constitute moentB5% of microbial
diversity. The goal of our laboratory of metagenocsmind secretomics is to explore this huge untappebbial diversity
from adverse environmental conditions for poterdigplications such as enhancing plant growth amdtthender stressed
conditions, arbuscular mycorrhizal-invasive plamigtion, weedy biomass hydrolysis, and bioremegtiadf contaminated
environment. The application of next generationuseging and bioinformatics software pipeline in oagoing research
unravel the taxonomic and functional diversity dErmbes. Moreover the use of nanotechnology in ligieg microbial
formulation would enhance their ability to surviend perform under drought stressed conditions fatagnable
agriculture production.

Keywords: Metagenomics, Nanotechnology, MicrobioMext generation sequencing

20. Titanium Dioxide Nano Particles Based Natural Dye &nsitized Solar Cells for Green Energy Harvesting:
Ananth S*, KPR Institute of Engineering and Technobgy, Coimbatore, Tamil Nadu

The ever increasing demand for more energy is iauseissue faced by the present world. The solutiorthis crisis
should be reliable, cheap and must be environnmsndly. Solar energy is a crucial component ofergable energy
probable as the solar energy flux reaching thehEasturface represents a few thousand times thanemd. For a tropical
climate country like India, harvesting solar enengyl be most significant. For this purpose, sotrergy has to be
converted into electric energy using the principfephotoelectric effect. Among the various typessofar cells, dye
sensitized solar cell (DSSC) is an attempt to capdi nature’s photosynthesis by combining a serdiecior metal oxide, a
dye sensitizer, an electrolyte and conducting edeeis.And, the efficiency of DSSC depends on thagemtomponents,
design and fabrication processes. Hence, optimieah component is essential to achieve maximuitiesfty. There
has been lot of researches going on to improvetfi@ency of TiO, based dye sensitized solar cell by varying pararaet
like film thickness, changing the dye, electrodéfedent substrates, doping etc. In this work, wweistigate the
possibilities to improve the efficiency by choosisigjitable metal oxide semiconductor (nanoparticémo tube), suitable
new natural dyes and the conducting polymer basemter electrode. In short, except the liquid etdgte, all other
components were taken for research to reduce gtgpeo watt and to improve the efficiency.

The synthesis of high quality, low cost Tianoparticles by sol — gel method, spin coating amciowave
assisted methods. The Ti@anotubes were synthesized using chemical vaparsitegn method (CVD) and via anodic
alumina template. The solar light to electron caosim efficiency of these nanoparticles and nanegulsith synthetic dye
(Ruthenium based) and natural dyes. Their perfoomawith FTO and conducting polymer based electrogdese
analyzed.

Thenatural dyes are available in nature in the form of plant badqt, flowers, leaves, wood and fruit etc. Natural
dyes are ecofriendly, biodegradable, less toxithéoenvironment and available in full range of e¢sldn DSSC, several
natural dye pigments, such as porphyrins and pitlahines, chlorophyll, betanins, carotenoids, @thnins andtannins
have been successfully used as sensitizers. Thaiordye structure should contain several = O @H-groups capable of
chelating to the Ti sites on the titanium dioxideface to give high efficiency.
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Owing to the high cost and advanced equipmentireapent, a part of this research will be focusimg@ develop
conducting polymer based flexible electrodes. Omehspotential material for the synthesis of flegilgolymer based
transparent electrodes for DSSC is highly condgcREDOT (poly (3, 4 - ethylenedioxythiophene) atscdopolymers.
Their sheet resistance will be reduced to imprdwe donductivity either by doping or by introduciogrrent collecting
silver and copper metal grids. The performancée$é¢ conducting polymers will be compared to thd&Td glass based
electrodes for individual natural dye and synthelje. The performance with respect T, nanoparticles and TiO
nanotubes will also be investigated.

21. Fabrication and Characterization of Defect inducedznO/CuO Novel LED Heterostructures: Dr.Sudhakar.KB,
Anitha.S*, Sri Venkateswara College of EngineeringKkancheepuram, Sriperambudur, Tamil Nadu

LEDs based on InGaN are the most commonly usedrialter domestic and defense applications. Howgedee to the
high demand and scarcity of In, a replacement nadtfr GaN is sought. ZnO is a promising altermatio GaN, with a
similar wide bandgap energy and higher exciton inipanergy (60meV). In addition to this, ZnO bagleith films and
devices can be fabricated by low cost synthesisiogkst (Sputtering, CVD and Evaporation) on cheaptsates. However,
the major bottleneck in creating a device is thavailability of stable p-ZnO, due to Zn interstisiand O vacancies.

The problem of p-type doping of ZnO can be overctonehoosing a suitable alternative material. Aéte material, CuO
has been proposed in this paper, which is a natitygpe material. An hetero-structure device buding ZnO-CuO will
lead to its use in white-light applications. Theivea defects in the ZnO layers can be exploitedutte the bandgap of
CuO, which can emit light ranging from violet talre

The project will be fabricated using RF Sputtenmgthod. The dry methods are preferred over wet adstfor large scale
production, stability and longer life time. RF matnon sputtering technique, unlike other depositiechniques offers
larger design space to produce high deposition laetemperature, low cost, stable and large-s£al® nanostructures,
which are important for flat-panel displays (LEDgptoelectronic and flexible electronic devices.

This proposal will focus on novel co-sputteringheicjue to deposit superlattice type periodic namestres of n-ZnO and
p-CuO; employ appropriate annealing techniquesgystihe effects of native oxide defects, which wifitluce light
emission at discrete wavelengths as well as co@niss visible spectrum. It is to be noted thatréhare no existing
technologies available, which utilizes the defamiuiced emission in CuO/ZnO based heterostructwesntiustrial
production to the best of our knowledge. The prepostudy on defect induced light emission may pay vowards
realizing and commercializing environmentally fidyy low cost, high performance LEDs.

Literature survey of different ZnO-CuO hetero-stunes has been studied. The optimization of theSR#&ttering unit had
been carried out and CuO thin films have been pegbas the initial step and the absorbance spett@O thin films
have been shown below.
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The mask for the device has been designed anaignshelow.
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The device will be fabricated in the Interdisciplig centre for Nanotechnology, Sri Venkateswarddgel of Engineering
and the relevant characterization will be carried. é-or this device, XPS,TEM, XRD and Photolumirese will be
carried out to study the device characteristicssinetture.

22. Characterization Modelling and design of Ultra Low Power Modules for IOT Application: Anna Merine
George*, Assistant Professor, Dayananda Sagar Unissity, Bengaluru, Dr. S.Y. Kulkarni, Vice Chancellor, REVA
University

Ultra low power techniques and power reduction l@esn the target of Wireless Sensor Nodes (WSNgrrat of Things
(I0T), smart grids, implantable devices and dattersrand storage markets. Longer battery life, sfoah factor, higher
performance and lower power consumption are thésdoa future sensor nodes. Most IOT devices ataador a short
amount of time and are in sleep or standby modeafdong time [1]. Therefore reducing the sleep-mqubsver
consumption can significantly extend the overattdry lifetime. A nano-timer can play a major rateminimizing sleep
current and managing the go to sleep, and wakehapgs of a battery powered IOT node. Dynamic p@easumption
can be reduced by scaling the supply voltage [8lwéler lowering the supply voltage affects thewirespeed which is
the major short-coming of this approach. Thus aedrated approach that involves supply voltageirsgapipelining and
parallelism in system architecture, use of difféneower modes available in the device and powengdechniques are
used to achieve higher performance at lower opgratltages.
Wireless Sensor nodes form an important part of d@Vices and integrates a power source, sensqrpuitessing unit
and communication unit. In order to reduce the gneronsumption of the sensor nodes it is necessalccurately
estimate the energy consumption of the WSN usiegggnmodels implemented in QualNet and EXata erou[4f.
Shrinking of transistor size causes power manageoriital aspect of design flow. A Power awareigeglow addresses
the chip architecture, design, implementation aedfication using a Common Power Format (CPF). Rowmimizations
at various design levels like software optimizasioarchitecture selection, Register Transfer L&RIIL) to Graphic
Database system (GDS) implementation and procesmdéogy choices are a good strategy for power atimiu The
choices made in the early development cycle attileic System Level (ESL) & RTL stage provide sfgrant savings in
power than power optimization in physical implenagiain phase. The selection of device structure HEN, planar) and
device material (HiK, SOI) also play a critical@édh power savings [2].
Systems require different power levels as they édnentellectual Property from analog, digital antked signal vendors
thereby necessitating efficient power managementits. The emergence of wide band gap (WBG) palesices based
on silicon carbide (SiC) and gallium nitride (Gaild promises of raising the ceiling of power catees.
Through this programme | would like to work on doaerization of new device structures like FINFEEhottky junction
transistor and Graphene FET transistors to studytwer aspect and the impact of Process, Voltagep€rature (PVT)
Variations on FINFET chip performance and power.
References
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23. Nd,04/ZnO Dispersed Graphene Oxide Nano Composite for ThPhoto Catalytic Degradation of Ciprofloxacin
Antibiotics under Visible Light Irradiation: M. Aru npandian’, K. Selvakumar S. Arunachalam, Department of
Chemistry, Kalasalingam Academy of Research and Edation, Krishnankovil - 626126. Viruthunagar (Dt).

In our present scenario, Mok-ZnO dispersed graphene oxide (NOZG) nano compsogitee synthesized by hydrothermal
method, and it's characterization and investigafmrthe photocatalytic degradation of ciprofloxawiere reported. The
resulting nano composites were characterized byi€éetansform infrared spectroscopy (FT-IR), X-diffraction

analysis (XRD), Scanning electron microscopy (SEBfjergy dispersive X-ray spectroscopy (EDX) withppiag. The
optical properties were analyzed by UV-Vis and festence techniques. The photocatalytic activityhefprepared

NOZG nano composites has been investigated fadeheadation of ciprofloxacin drug under visiblehligrradiation in
aqueous solution of different conditions. The méajdluential factors such as NOZG dose, concerratif the organic
pollutants (CIP-Ciprofloxacin), Different weightti@a of the catalyst, visible regions, reusabilifytloe catalyst were
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studied. The addition of radical scavengers (el@arl, triethanolamine, benzoquinone & isopropgbhol) on the
degradation ability were studied.

24. Transparent Conducting Oxides for Photo Voltais and Optoelectronic Devices: Balaprakash V*, Hindsthan
College of Arts and Science, Coimbatore, Tamil Nadu

The electricity demands of the various countrieduding India are increasing at extreme rate aedpitwer demand has
been running ahead of supply. We predominantly dépen energy for almost all that in our life. Dioethe tremendous
amount of energy consumption the world is encognéer energy crisis because of bounded source ofetike natural
gases, coals and petroleum products. Coal is thendmt source of carbon dioxide emission in theldyovhich causes a
global warming. The search for an applicable swat®@do hydro carbons has taken many paths: nuciéad, solar etc.
Generation of power from coal based system povaartfr nuclear power plants cause pollution, wisclike to be more
perceptive in future due to large generation cdpami one side and more awareness of the peoplésimespect. So the
only way of generating harmless, pollution free anét effective energy is possible from nature oBlglar energy is the
ample and easily available renewable energy soireeorld especially in India. However people needuse it more
economically. Solar cell is also called as phottaiolcell which converts solar energy into electrienergy. Now a days
silicon based solar cells or photovoltaic cell asenmercially produced because of the abundant gugipsilicon raw
material and its comparatively high efficiency.

Current scenario many types of photovoltaic maledae used to generate electrical energy fronr sslargy like Copper
Indium Gallium diselenide (CIGS), Cadmium Tellurig€dTe), Titanium di-oxide(Tig) based di-sensitized, Cuprous
Oxide (CyO), Cadmium Selenite (CdSe) and Cadmium Zinc Titer8e (CZTS), etc. Among the all the conversion
efficiency of the commercial solar cells are limiteo around between 27 and 30% out of entire stadiation. The
efficiency of the solar cells are much better inya by providing Transparent Conducting Oxide (T@@ating over on
it. Solar cells and optoelectronic devices emplbg@® in their design at the front of the solar caliese TCO layers act as
the optically transparent electrode that allowsralident photons energy radiated towards the smlrand transports the
photo generated electrons to the external deviceinials.

Zinc Oxide (ZnO) is a most important semiconductmgterial with wide band gap energy of 3.3eV angdaexciton
binding energy of 60meV. It is a most attractivetenial due to its unique properties and wide ranfepplications.
Nowadays different synthesis techniques are degdigmayet ZnO structure for various device applmasi Metal doped
ZnO has attracted considerable attention becausts ¢finable optical and electrical properties.altdition, effect of
various metallic dopants and synthesis proceddeetehe structure, morphology, conductivity andicgd properties etc.
This proposed research work covers the synthesischaracterizations of un-doped and Aluminum doga® (AZO)
nanostructured thin films prepared by sol-gel spaating technique. The influence of Aluminum dogaah various
properties of ZnO was systematically studied amdube of it in the field of optoelectronics andasalells are going to be
reported.

25. Physicochemical properties of ultra-small (r<2m), digestively ripened copper oxide quantum dotsBhusankar
Talluri*, Edamana Prasad and Tiju Thomas, Department of Metllurgical and Material Engineering, and
Department of Chemistry, Indian Institute of Techndogy Madras, Chennai-600036. E-mail:
bhusankartalluri@gmail.com

Ultra-small (r<2 nm) semiconductor quantum dots §RPDave attracted attention for applications ragdirom dye
sensitized solar cells to sensing due to its tunaldctronic structure and band gap, and largeifspearface area. The
major challenges associated with synthesis of QiDkide (a) achieving monodisperse population, thbikzation in a
desired size regime, (c) controlling the surfacenaistry, and (d) developing scalable and greenerogghes. This is
essential for the practical deployment of nanonmtem devices. In this context, digestive ripgn(DR) gains relevance
- it is an effective size-focusing method in whalpoly-disperse nanoparticles get converted ineatly monodisperse
population. Here we demonstrate a green solutigmogeh for synthesis of quasi-spherical, stablé (gear), ultra-small,
monodispersed (size ~ 2.4+0.5 nm) copper oxide Qd¥ng radius less than 2 nm based on DR. Thetstaland the
chemical characterization of formed CuO QDs areri@adrout by using X-ray diffraction (XRD), UV-Visie
spectrophotometer, photoluminescence spectrom®te), ¢ransition electron microscopy (TEM), X-ray gibelectron
spectroscopy (XPS), Fourier Transform Infrared 8pscopy (FTIR) and zetasizer.

It has been noticed that capping with triethandaten{TEA) results in reduction in the average péetdiameter from 9 +
4 nmto 2.4 £ 0.5 nm and an increase of zeta pated) from +12+2 mV to +31+2 mV. These copper oxide Qbs a
monodispersed (size ~ 2.4+£0.5 nm), and stable éat)yElectrostatic as well as steric stabilizatoa the responsible for
the observed stability of copper oxide QDs. ThedHward-acid-base interaction (between CuO and Tiased (i) mass
transfer and (ii) passivation seems to be primaeghmanism for DR. These QDs show wide band gap &f3(eV). The
substantial band gap increase is currently ineaple using Brus’ equation, and is likely due tdfate chemistry of these
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strongly confined QDs. Photoluminescence studycigis the presence of surface defects such as mxpgancies and
copper interstitials on copper oxide QDs. We wiksent detailed studies on physico-chemical praggedf ultra-small
copper oxide QDs. The composites of digestivelyemgd copper oxide QDs/graphene/rGO/polymer basderche
structures will be used for fabricating chemicalsieg devices are proposed.
Keywords: copper oxide, quantum dots, digestive ripeningjcaptproperties, hard-soft-acid-base interacticsensing
devices
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26.Visibly Transparent TiO ,-MoO3 heterojunction thin film via solution process mettod for solar cell application:
Bhuvaneshwari Ezhilmaran*, SRM Institute of Scienceand Technology, Kattankulathur, Kancheepuram, Chemai,
Tamil Nadu

Transparent heterojunction thin film is highly atttive for a wide range of applications, such &sdml and tandem solar
cells. However, the power conversion efficiencyrahsparent devices still lags behind due to missintable transparent
rear electrode or deposition process. In this werg,studied a simple and environmentally benigrcese for making
transaparentTi@MoO; heterojunction thin films. Transparent Mg@nd TiG precursor solutions were prepared by
solution technique and spin coated on glass subsffa study the heterojunction properties, thelyradaporated gold is
used as a top metal contact and FTO as back cawotadilect the charge carriers. Structural propés studied using
XRD. Surface Morphological property is studied bptical microscopy, FESEM- EDS. UV-visible spestopy is used
to find the band gap of the materials IV charaetdion is carried out to study the electrical prope

27. Fabrication and characterization of biocompatible tiangular pyramidal shape solid micro needle arrayfor
transdermal drug delivery: Chandbadshah S B V J*, UT University, Vellore, Tamil Nadu

The ultimate goal of the present work is to faltecwiangular pyramidal shaped, PLGA based 9x9 anigredle array of
base side 100 um, height 350 um and interspaci@gu®® with a sharp needle tip having diameter Ikas 2 pum. After
fabrication micro needles array will be penetraiet artificial skin (silicone membrane) and withistl the force of
insertion without breaking.

Structural analysis performed on microneedles totgize mechanical strength of microneedles arfdys research work
launches the design of a new type of microneediesy avith PLGA for Bio medical applications. A swltriangular
pyramidal shaped microneedles array (9 x 9) widrgmeedle tip, made up of PLGA material is considen this article.
Secure insertion of microneedles array into the dmrskin without breakage plays a crucial role ie ttesign of
microneedles. Microneedles arrays were modelleti titee different materials (PLGA 50:50, PLGA 75@5d PLGA
85:15) for analysis. Buckling is the common modefaifure in microneedles array. Linear buckling lgss was
performed on 9 x 9 (PLGA 50:50) microneedles arMM’s arrays modelled with PLGA 75:25 and PLGA 8bfhiled
due to buckling during analysis. Initially Numeilicaimulations were carried out by finite elementftware
(ANSYS/AUTODYN), to simulate only single micro ndedvhile inserted into human skin.

28. Dr. Dadamiah Shaik*, Sree Vidyanikethan Engineéng College, Tirupati, Andhra Pradesh

Human activity and energy supplies mainly rely be tonsumption of non-regenerative fossil fuelsthWhe gradual
decrease of these energy sources and the increassvironmental pollution, finding alternative gneand sustainable
energies has become critical. Therefore, innovatie renewable energy technologies must be dewetkmpeombat global
warming and climate change. Extensive researclbdas performed on the development of solar celd, dells, lithium-
ion batteries and supercapacitors.

Supercapacitors, which are also known as elettdoable-layer capacitors or electrochemical cadpegi are
promising energy storage devices due to their eniddvantages such as high power density, frieadigronment, high
safety and convenient operation over a wide rarfgeeraperature, long cycle and shelf life. Althoutte lithium-ion
battery is a dominate energy storage device fdn blectrical vehicles and portable electronicdatdurrent stage, it is still
not perfect in terms of performance. One of themigsues that the lithium-ion battery is usuallgirbéd for is its safety
problem. Besides, power density is playing a sigaift role in more and more electronic productsweleer, the lithium-
ion battery can barely satisfy the requirementswfh high power density. In situations like thigparcapacitors have
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attracted growing attention owing to their high mowlensity and safety performance. In addition,litheum-ion battery

stores energy by intercalation and deintercalaiolithium ions in two electrodes, between whidhilim ions move from
one electrode to the other during charging andhdisging. Thus, compared to the rate of ions insgiitito and extracting
from electrodes, supercapacitors are able to chemdedischarge much faster by absorbing and degpdbiarges on the
surface of electrodes. The above advantages ofcapacitors have made them promising candidatesrie as the next
generation energy storage technology.

As is well known, the update of various electrgmioducts is getting faster and faster to meeteaheirements of
electronic market. In this proposed circumstanapgscapacitors with high performance including ggetensity, power
density, cycling stability, long shelf duration asHort charging time, are highly demanded. Moreoaera sustainable
development strategy requested, it is also negessaonsider the environmental benignity, low castl natural benignity
when designing supercapacitor electrode materiierials with desirable properties is the key ferlizing high-
performance supercapacitors In this thesis, marsgaogide nanostructures were prepared, charaalesize evaluated as
supercapacitor electrodes.

Mnz;O,4 nanostructures were synthesized by using hydnotilemethod at low temperatures. The morphology of
Mn3;O, nanostructures were found to be different witHedént reaction temperatures and reaction timesdtfition, the
effect of adding KO, as an oxidizing agent was also studied. With iasirgy the concentration of,8,, the morphology
of MnzO, nanostructures changed and at a concentration My [Borous like morphology was achieved. The
electrochemical results revealed that the elecpracitive performance of M@, nanostructures depended on their
microstructural properties in terms of particleesigurface area, and crystallinity. Porouss®jmnanostructures with a high
surface area exhibited the superior performancemparison with other M, nanostructures.

There is a growing interest in developing thimfisupercapacitors as power sources for the evezasing micro
and nano devices such as nano electro mechanis&nsy, smart cards, micro sensors etc. To realige film
supercapacitors for various applications, the dgwakent of high quality electrode film with high egg and power
density, good reversibility, stable working voltaaysd low cost is imperative. In the present ingggton, MO, thin films
were deposited on different substrates using eledieam evaporation technique. Further, the filresaanealed at various
temperatures and proved that the films grown ord galated silicon substrates annealed at 573 K geHilsuperior
electrochemical properties (specific capacitan82& F/g at 0.5 mA/cfrand 86% of initial capacitive retention after 5000
cycles) than as deposited films.

29. Modeling and Application of MEMS Micro Mirror i n Periodic Pattern Generation: Dhakshinamoorthy.T*,
Prita Nair, Department of Physics, SSN College of igineering, Chennai, India Email:
dhakshinamoorthyt@ssn.edu.in; pritanair@ssn.edu.in

This paper presents the modeling and applicatioBMS micro mirror arrays in generation of periodnterference
patterns using visible light, with and without ddfeon the substrate for maskless lithography. peegodicity of the
pattern is proportional to wavelength and invergalgportional to the incidence angle of the intenig light beams.
Programmable phase modulation of the light beafeatefd by each of the mirror is achieved by moxtimg micro mirror
in the piston and tip-tilt mode of operation witiethelp of the actuators attached to each sidéeofrtirror. Here 3D
motion of the micro mirror is modeled using twoféiEnt actuators, i) Bidirectional vertical thernadtuator-BVTA
shown in Fig.1, ii) lateral shift free large vediadisplacement actuator-LSF-LVD, shown in Fig.BeTchoice of actuator
is depends on high piston and tip-tilt displacemantl large angle of tilt. These controlling partareare used to vary the
periodicity of the pattern. Therefore LSF-LVD isosen as an actuator for final device fabricatidme BD motion control
is achieved by combining piston and tip-tilt mod€kese two modes together modulate the light beananpeters such as
incidence angled), azimuth angle) to realize periodic pattern with and without dxt¢e

Tip-Tilt | Angle of
Tilt

59/3.6 | 1degree
pm

Fig.1 Fig.2 Fig.3

18



Fig.1. BVTA Mirror a) UP, b) Down, c¢) Tip-Tilt modeFig.2. LSF-LVD Mirror a) Piston, b) Tip-Tilt mode, c)
Displacement Vs Input Voltag&ig.3. a) 4beam interference model, b) 4 linearly polatiight beam with E1=E2= E3=
E4=1; Inc.Angle01=02=03=04=30°", Azi.anglep1=90", 92=180°,93=270°,p4=360°, c) Pattern with defect ( Inc.Angle
01=80°,02= 03= 04=60°, Azi.anglep1=180°,92=90°, ¢3=360"p4=270°), d) Pattern with defect (Inc.Angl@=90°,02=
03=04=60°", Azi.anglepl=180°"+45° p2=90"+45° (¢3=360"+45°¢4=270"+45"")

The photonic bandgap structures (PBG) used fougrgy dependent control light in optical wave guide be 1D, 2D
and 3D in nature. By interfering two unpolarizeghli beams, 1D pattern is realized and more thanligtd beams are
used to generate 2D and 3D pattern. In this sttaly, linearly polarized beams with 400nm wavelen#lving equal
magnitude are used and other parameters are Viarietitain 2D defect and defect free pattern as shmwFig.3. In
conclusion this system of 3 axis MEMS mirror arveiyh overall diameter of 2mm can be used for 2Ctgyatgeneration
for maskless lithography.

30. Designing low power circuits using CNTFET and>ploring the possibility of fabrication of energy dficient
devices like Memristor: Dr. Rasmita Sahoo*, NNRG, Kderabad, Supervisor: Dr. S.K.Sahoo, Dr. Souvik Kudu,
Department of Electronics and Communication Engineeng, Birla Institute of Technology and Science, Rani,
Hyderabad Campus, Hyderabad — 500078, INDIA

Always we are looking for faster devices with highergy-efficiency and low power dissipation. Thesaichieved by
miniaturization of transistor through scaling. Fnt, to overcome the short channel effects assatiaith the scaling of
traditional MOSFETS, now-a-days researchers arasfag on search for new devices. Among many prapaosvices,
Carbon Nanotube Field Effect Transistor (CNTFETjoisnd to be one of the best alternatives. Thisrabsgives a brief
description about the ongoing research we are vieebin, the different directions in which we arammting to extend our
research, different facilities available at ourgel@nd the objective of attending the seminar.
Ongoing research:
Initially, we started our research on Carbon Nabet(CNT). We calculated some of the basic propedfaifferent types
of CNT by using tight binding model. Few charactations are also done by using nanohub simulafpplication of
CNT in CNTFET is also explored. Further, some medetre developed for CNTFET to match the simulatesults.
Currently, 1 am continuing my research in collaltima with BITS, Pilani, Hyderabad campus. We arsigiging and
implementing different low power, energy efficiettigital circuits (both binary and multivalued lojpidike adders and
multipliers, using CNTFET. Some of our current gsh publications related to this work aregivethatend.
Different directions to extend our research:
Though we are doing theoretical and simulation thaserks, it is always need to have some experinhesmtiéation to
strengthen our findings. In this regard | want tered this seminar so that | can have idea abauféhilities available
there and their use. Once | explore the facilities,shall streamline our research in that directiorthat we can get better
outputs with proper validation.
Further, we are exploring the possibility of few exging technologies, those can be used to desigrnggrefficient
devices. Two things we are interested in are: n&torand solar cell.
Memristor: Though L. Chua was the first to repogmmistor in 1971, it became of immense interestherresearchers in
the last decade. Recently, the application of ggaphand CNT in memristor is also of keen interestus. In BITS,
Hyderabad, Dr, Souvik Kundu and their group ar®ived in experimental research on memristor. Ifsue, | would like
to extend my research in that direction (in collation with BITS, Hyderabad) after exploring theifdies in your place.
Solar Cell: As solar cell uses sunlight which isadural resource and is pettily available, mangaeshers are focusing on
this field. Though solar cell is very useful, ietention efficiency is very less. So, our aim i®tplore the technologies
(colloidal quantum dots, thin films, perovskites.eto improvise the retention efficiency of sotal.
Conclusion: Our main objective to attend this sysipm is to acquire good knowledge in this fieldotingh different
lectures, explore the facilities available thecefind out the suitability of doing work there, ataistreamline our research
direction so that we can draw good research outpugspulated time period.
Related publications:
1. Sahoo, Subhendu Kumar, GangishettyAkhilesh, RaSaftao, and ManasiMuglikar. "High-Performance Ternar
Adder Using CNTFET." IEEE Transactions on Nanotedbgy 16, no. 3 (2017): 368-374.(Impact Factor70R)
2. Krishna Chaitanya Sankisa, RasmitaSahoo, SubhencaKSahoo, “A CNTFET Based Quaternary Full Adder”,
IEEE International Conference on Devices, Circaitd Systems- ICDCS 2018, Coimbatore, India.
3. RasmitaSahoo, R. R. Mishra, “Lattice Specific HeatGraphene”, IEEE International Conference on Desj
Circuits and Systems- ICDCS 2018, Coimbatore dndi
4. SahooSubhendu Kumar, GangishettyAkhilesh, RasnfiasdDesign of an High Performance Carry Generatio
Circuit for Ternary Full Adder Using CNTFET", IEEHnternational Symposium on Nanoelectronic and
Information Systems, Dec 2017, Bhopal, India.
Muglikar, Manasi, RasmitaSahoo, and Subhendu Ku8mnoo. "High performance ternary adder using CNTFET
Devices, Circuits and Systems (ICDCS), 2016 3rdrhwtional Conference on. IEEE, 2016.
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31. Dr. Suchismita Samantray*,College of Engineering, Bhubaneswar, Odisha

To illustrate the breadth and depth of the potéftiafuture development of novel materials resbaresearchers all over
the globe have chosen a material which is low et eco-friendly. In 21 century, materials in its broad domain
underpin every technological advance and in genlesake now become essential ingredients for theose@dnomic
development and economic progress of a nation. ftapoe of new and exotic futuristic material hasplg ingrained in
the mind of the researcher to solve the basic rdedl progressive nation i.e. technological develepimat low cost
expenses and the solution how to overcome fronfuttuee energy deficiency.

Nano science and nanotechnology are two of tttesidields in science, business and news todaghwh
comprises the fabrication and understanding of enatt the ultimate scale at which nature desigms:nolecular scale
called nano scale having dimension one billiontta @heter. Nano science occurs at the intersecfidraditional science
and engineering, quantum mechanics and the mo#t pescess of life itself. It refers to the studfyghenomena and
manipulation of materials at atomic, molecular amitromolecular scales whose properties differ Baamitly from those
at a larger scale. Nanotechnology encompasses tm\Wwanness of our knowledge of nano science to eneaterials,
machines and devices that will fundamentally chathgeway we live. It is well known that the nanoterals having at
least one spatial dimension in the size range tof 100 nm may exhibit unique electrical, magnetid aptical properties
far different from their bulk counterpart becaudetlteir low dimensionality and quantum confinemesftect. These
materials are expected to have a wide range oficgpioins in various fields such as electronicsjagtcommunications
and biological systems. These applications aredbasetheir physical properties, huge surface anshsmall size which
offers possibilities for manipulation and room farcommodating multiple functionalities. In recgaars, major progress
has been achieved in molecular electronics. Agthesical limits of the conventional silicon chip® deing approached,
researchers are seeking the next small thing ictreleics through chemistry. By making devices fremall groups of
molecules, researchers may be able to pack comghifes with billions of transistors, more than ifids as many as the
current technology can achieve.

Nanoteglugy is promising and prospective research figldezadays, which leads to tap the
potentiality of nanomaterials for using in applioas to the benefit of the mankind. Nanotechnoldgyscience,
engineering and technology conducted at the nate@oathe order of one billionth of a meter i.@-9 m). The researches
on various aspects of Nanotechnology are beingrased worldwide depending on respective perspecflready people
started to enjoy the discoveries and deliverabfeslassings of Nanotechnology from their day to Gfeyto the live
savings medication. Remarkable applications founéléctronic and computer industries from mid 08a€ By the time,
the scopes of Nanotechnology have been widenedsaimost all the fields of sciences, engineerimdjtachnology..The
significant development resulted from the abilifynsanipulating and controlling atoms and molecutesanoscale after
the invention of scanning tunneling microscope (§B¥d atomic force microscope (AFM). Because théigla size has
spatial influence on mechanical, electrical, opticatalytic, magnetic properties of the materialsolid state in particular.
Nanotechnology emerged as a prospective field uysfrom three remarkable phenomenon; such asu@gnmm hall
effect across two dimensional (2D) electron gas,tife invention of scanning tunneling microscofd 1) and (iii) the
discovery of fullerene (C60) as a new form of caxbdiscovered in 1985 by Harry Kroto, Richard Sealand Robert
Curl jointly[1]. Another remarkable invention isethatomic force microscopy (AFM) having capability measure and
assemble the atoms individually, gave impetus &Mlinth of Nanotechnology. Finally in 1990, the émtion of carbon
nanotube (CNT) established the launching pad aiy@dNanotechnology.

Using nanotechnology, materials effiectively be made stronger, lighter, more duzalbhore reactive, more
sieve-like, or better electrical conductors, amamany other traits. Many everyday commercial prosl@e currently on
the market and in daily use that rely on nanoso@¢erials and processes. It is helping to imprewen revolutionize,
many technology and industry sectors: informatiechhology, homeland security, medicine, transpioriaenergy, food
safety, and environmental science, and among mahgro Nanotechnology offers the promise of devalpp
multifunctional materials that will contribute touitding and maintaining lighter, safer, smarterdamore efficient
vehicles, aircraft, spacecraft, and ships. Nanessahsors and devices may provide cost-effectimiramus monitoring
of the structural integrity and performance of gad, tunnels, rails, parking structures, and pamtsraver time. Research
in the use of nanotechnology for regenerative niedispans several application areas, including laomeneural tissue
engineering. For instance, novel materials cannggneered to mimic the crystal mineral structurdafan bone or used
as a restorative resin for dental applications eReshers are also studying ways to use graphemgibbaons to help repair
spinal cord injuries; preliminary research showsttmeurons grow well on the conductive graphenefaser
Nanotechnology has also greatly contributed to majivances in computing and electronics, leadirfggter, smaller, and
more portable systems that can manage and stgex land larger amounts of information.

Recent developmentsamposite materials having nanometer size pastitéve created a new research
field in electrical insulation, being referred te manodielectrics . It is the study of dielectriepomena and materials on
the nanometric scale and the fabrication of strestudevices and systems that have novel dielgmtoijgerties because of
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their nanometric structure. Insulation integrityofsgreat importance for all electrical power apations, including energy
conversion, power delivery, energy storage, andgna@ensumption. Nanodielectrics can enhance tlebrkty of current
systems and more importantly, can improve theicieficy by enabling innovative design and the zafiion of renewable
energy resources.

32. Development and Characterization of High Perfanance Light weight Magnesium Alloy Based Composites
Elumalai P.C*, Ganesh R, Assistant Professor, Deptament of Mechanical Engineering, Velammal Engineeng
College, Chennai-66.

The present scenario in the field of materials aege is directed towards lightweight materials hgviunique properties
such as high specific strength, high stiffness tagnesium is the lightest metal - 35% lighter tdaminium, is useful

for automotive and aerospace applications. Magnesiatrix composites have been realized in receneédifor its

potential of wide spread applications. The remakkaivoperties of magnesium matrix composites sichigh specific

strength, high stiffness, low thermal coefficiefitexpansion, high castability and machinabilityttee wear resistance,
effective damping capacity and biodegradable nattice Addition of suitable ceramic reinforcemerithnmagnesium

alloy improves its mechanical behaviour signifitand a larger extent in order to meet the destedldr-made properties
of structural and biomedical applications. The Eality of wide variety of reinforcement materiads\d development of
new processing methods provides the opportunitietelop new materials suitable for required apfiica

Keywords: magnesium matrix composites, fabricatargracterization, biomedical, structural, review.

33. Oxide Barriers for Future Memory Devices: Hari Kittur*, VIT University, Vellore, Tamil Nadu

The MOSFET, a hetero-structure of metal, oxide s@hiconductor has heralded and sustained the pradeances in
electronic computing. Crucial to the operationted MOSFET is the quality of the thin, nearly 1 nmewen lower, oxide
layer of SiO2. High-k dielectrics e.g. HfO2 layea@n be much thicker, nearly 4-6 nm. The qualityhef oxide layer is
determined by the epitaxy of the layer, the unifioyrof the layer across the chip, impurities preédarthe layer and, the
interface of the oxide layer with the adjoiningéay. A poor quality oxide layers leads to: i) gedeakage currents (static
leakage current through tunneling), ii) threshotitage shifts of the MOSFETs due to the oxide chsygi) Reduced
drive strength of the MOSFET due to the lower migbibf the channel carriers and also the reducezhcigance of the
gate and, iv) on-chip variations due to thicknelsanges . The quality of the oxide barrier is ndyamportant for the
transistors used as components of gates but aldbdaransistors used as memory storage devikedhe floating gate
transistors of FLASH. The quest for the ideal/unie¢ memory device has motivated researchers arthaéogists to
explore and propose various novel memory devicesneSof the widely researched novel memory devices a
Ferroelectric RAM(FeRAM), Magnetic RAM (MRAM), PhaChange Memory (PCM) and, more recently the Resist
RAM (RRAM). A variant of the Magnetic Hard Disk Meamy is the Race Track Memory and it is not the sabpf
interest here. Again crucial to the successful atp@n of the FeERAM, MRAM and, the RRAM is the qtlof the oxide
layer. The quality of the oxide layer is not onlyuaction of the materials employed but also of pihecess employed to
make the oxide layer. The objective of this propisao explore materials and processes that wimad to high quality
oxides for electronic devices. In particular we Vdbolike to investigate and develop high quality des for RRAM
applications. A lot of conventional oxidation tedjues are already available for the growth of thé® layer, some
examples being: thermal oxidation, plasma oxidatideposition in the presence of oxidizing gas armhynothers.
However we would like to explore the oxidation metpresence of Ultraviolet (UV) light. It is welh&wn that UV
interacts with molecular oxygen (02 ) to producamat oxygen (O) and ozone (O3). The oxidizing poakboth O and
O3 is superior to that of molecular oxygen. Besithesdirect irradiation of the surface to be oxédiawvith the UV light,
can permit accelerated oxidation of selective negjiof the chip surface. Such accelerated oxidatigelective parts of the
chip will lead to new processes, enabling the fficfabrication of existing and novel devices.

The targeted outcomes of the project are:

i) High quality oxides for RRAM devices

i) New processes for the growth of high qualityd®s for electronic devices

34. A Facile Synthesis of Bis-(pththalimidoethyl)-mine Functionalized Graphene Oxide and Its Dual Pdormance
as a Supercapacitor Electrode and Fluorescence Sems Ramesh Pugulanthi, Srinivasan, A., Bhalerao, GM.,
Jebasingh, B*, Department of Chemistry, Karunya Unversity, Coimbatore-641 114, INDIA,
jebasinghb@karunya.edu

In the work, we report a facile synthesis of Biththalimidoethyl)-amine functionalized graphenédex(GO-bis(PIEA))
using a masked diethylenetriamine derivative asird@rcalating agent on the surface of GO for thpestapacitor
applications. The prepared material was fully cbemgzed by XRD, XPS, Raman and microscopic teamsgand its
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fluorescence behaviour due to the presence of |inide conjugate was also studied. The GO-bis(PIE¥}erial shows
the sheets like nanostructure wittspacing of 1.1 nm (= 8.7 deg.) between the sheets due to the covialiemtalation
and thereby exhibits better specific capacitanc283f F g-1 at a specific current density of 1 A s BM KOH. A very
low capacitance degradation of 5.5% was noted L@ cycles. The GO-bis(PIEA) material was alsokivay well as a
selective fluorescent chemosensor for Ni2+ ionguoeus solution at neutral pH and proves no creastion with any of
the potential interfering metal ions. The dual erdgment of dissimilar properties such as capaatamd fluorescence
emphasized the continued significance of covalemctionalization towards tuning the properties ofphene-based
materials.
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35. Growth and Structural Characterization of Ta: In,O3 Thin Films: K. GangaReddy*, Y. Veeraswamy,
Mallikarjun, D Sunil Gavaskar, M. V. Ramana Reddy, Dept. of Physics, Osmania University, Hyderabad,
Telangana-500007, India, Email: kgratphysics@gmaitom

High purity Tantalum oxide and indium oxide powdars taken as starting materials to prepare Tantadloped Indium
oxide powder by solid state reaction method to arepobust targets of (InTa,),0s (x=0.06) for Pulsed Laser Deposition
(PLD) to grow Ta:lnO; Thin films, prepared pellet was sintered at 1@@r 12hours. The films are deposited on
ultrasonically cleaned (100) oriented Silica suitss are maintained at a substrate temperatur€®€4 The vacuum
chamber evacuated by a turbo molecular pump tose Bacuum better than 0Torr and oxygen partial pressure was
maintained at 0.3 mTorr. The deposited film st characterization was done by GIXRD, EDS andustprofile
meter. UV-Vis spectroscopy and Photoluminescenaetspscopy studies are performed for optical prigerof the
deposited films. GIXRD suggest polycrystalline matwvith the preferred orientation along (222) diet. CIE plots
confirm that deposited films are applicable forebllED.

Keywords: Metal oxide thin films, Pulsed laser dgifion, Photoluminescence etc.

36. Performance Enhancement of Tunnel FETs UsingoBirce Pocket: Manas Ranjan Tripathy*, Indian Institute of
Technology (BHU) Varanasi, Varanasi, Uttar Pradesh

The down-scaling of conventional MOSFETs has ledht generation of more leakage current for whittics power
dissipation is becoming more prominent. To imprthe energy efficiency of electronic devices, sreabh-threshold swing
based devices are suitable candidate to replacenoplement MOSFETS. The tunnel field effect tratosss (TFETS), also
called “Green Transistors” had drawn significamemation in recent times due to its ability to pisteeper sub-threshold
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swing and extremely low power dissipation charasties. TFET works on the principle of Band to batthneling
(BTBT). The tunneling probability according to Wkdpproximation is given by

40/2m * \/E_g
Twis = exp [_ 3qh(Eg + AD)
It indicates that tunneling probability depends mfi@nd gap (§. effective carrier mass(m#)e., the properties of the
material system and tunneling lengt). (The tunneling length strongly depends on degeemetry, dimensions, gate-
capacitance and doping profiles. Thus, by makingofiseaterial with lower bandgap at the Source, élimg probability
can be increased significantly. Moreover, the rdltgbof the device can be improved by introduciaghighly doped
pocket at the source-channel junction.
However, TFETs possess low drive current due tb higineling barrier created at the source/chanumadtjon, which can
be improved by applying various engineering techegsuch as hetero-junctiare( use of low band gap material such as
Ge, InAs), work function engineeringéd, dual-metal, tri-metal), channel engineering.( strained silicon) source/drain
engineering i(e., low band gap materials as source) and gate dimlemgineeringi(e., highk, ferroelectric materials)
have been explored to improve the drive currenfRET devices. Hetero-junction with source pockehteque is one of
the techniques which can be used to improve tha dnarrent as well as sub-threshold swing. The TRH#Ih source
pocket has the same structure as that of converpian TFET except for the formation of pocket between the source
and the channel. Using” pocket, we can enhance on-state current and rélaissue compared to that of conventional p-
i-n TFET as well as we can have a steep sub-thigéstiope and reduced operating voltage. Our prapcteicture
consisting of hetero-junction double gate (frontegas well as back gate), where Ge is used ascesonaiterial, Si is used
in the pocket, drain as well as in channel. Ouppeed device length is 90 nm out of which sourogtle is 20 nm with
doping concentration ¥¥per cni, pocket length is 4 nm with doping concentratl®v per cni, channel length is 50 nm
with doping concentration 10 per cnf and drain length is 20 nm with doping concentratl®®per cni, respectively.
We have taken gate oxide thickness and channddrbés as 2nm and 12nm. The performance enhancemeddtTFET
can be achieved with source pocket in the term®Nfstate current (£0\um), OFF-state current (£ A/um) and
subthreshold swing (15 mV/dec).
Our work investigates the influence of source podkethe electrical characteristics of hetero-jiorcdouble-gate tunnel
field effect transistors (HJ DGTFETS). It has bediserved that the increment of drain current ameetosub-threshold
swing can be achieved by using n+ source pocketeirproposed HJ-DGTFET devices. We have done siionlasing 2-
D device simulator ATLAS" SILVACO and the results show that the average Sjgamed and dn/lorr increases for
optimum value of pocket length of the proposedaev
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1) S. Kumar et allEEE Trans. Electron Devices, vol. 60, pp. 3291-3299, Aug. 2016.
2) D. B. Abdi et al.JEEE Electron Device letters, vol. 35, pp. 1170-1172, Dec. 2014.
3) K. Boucart and A. M. lonesculEEE Trans. Electron Devices, vol. 54, no. 7, pp. 1725- 1733, Jul. 2007.
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5) S. Kumar et. al]EEE Trans. Electron Devices, vol. 64, pp. 960-968, Mar. 2017.
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7) M. H. Lee et al. AIP Advances, vol.4, pp. 107117-6, 2014.
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37. Design and Fabrication of Piezoelectric Energy Harester for Medical Applications using Intelligent
Optimization Techniques: Mangaiyarkarasi Padmanaaba*, Anna University, Chennai, Tamil Nadu

Large-scale ambient energy is widely available ie £nvironment and large-scale technologies aregbéeveloped
efficiently to capture it. But in small-scale, sintechnologies are not developed, energies thagiemerated from heat,
light, sound, vibration etc., are not efficientlgptured. If small-scale wasted energy in the emvitent are captured, it can
be more useful for low-power electronic applicatioWibration energy is the most wasted energy énethvironment when
compared to heat, light, sound etc., Energy haings$$ used to convert vibration energy into usadkctrical energy by
using energy harvesting devices. Energy harvestioigniques are of two types. They are: Macro SEakrgy harvesting
(solar, wind, thermal etc.) and Micro Scale endnigywesting (Piezoelectric, Electromagnetic, Elestatic etc.). In Macro
scale energy harvesting, large scale technologeseveloped extensively to capture the power, wdmenpared to Micro
scale energy harvesting. In this work, vibratioergly harvesters are designed by using MEMS [MidextEo Mechanical
Systems] Technology. To convert the energy fromiantlvibrations into electricity, various power hesting techniques,
Electrostatic, Electromagnetic, Piezoelectric etan be developed. Due to the drawbacks in thetrektatic and
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electromagnetic energy harvesters, Piezoelectirggnharvesters are chosen. In the proposed réseank, MEMS
based Piezoelectric energy harvester [unimorph lEntbrph] is designed. They are mainly designed ribaace the
performance of the energy harvester in medicaliegipdns. Lead Zirconate Titanate (PZT-5A) is thatenial used in the
proposed work. Piezoelectric energy harvesteruseel in medical applications like Pacemaker, EaraCbending sensor
etc.

Pacemaker - In Pacemaker, cantilever design ofopleetric energy harvester, harvests energy frooodlpressure
variation in cardiac cycle. This variation produedsctric potential on the surfaces of piezoelea@tement which can be
used for battery charging of pacemaker. Materigduism the proposed work is PZT-5A. The objectivettad proposed
work is to design the harvester in such a waytthaiatural frequency of the system is close tothmsat frequency i.e. 1-
2 Hz and investigate the output voltage and poweickivare sufficient for powering a typical pacemakehe output
voltage should be sufficient enough to charge deemaker battery from time to time.

Ear Canal Bending SensefThe ear-canal shape varies for every individual alternately changes when the jaw moves
due to munching, chomping or talking. The ear-cafedbrmation can be contemplated by the geometenalysis of a
distorted earpiece custom-fitted inside the eaatdut the distortion of the earpiece is complexature and complicated
to analyze. An ear-canal bending sensor consistfrg thin piezoelectric strip [PZT-5A] is attach&mla custom-fitted
earpiece. An analytical approach based on comptiieggeometrical parameters of distorted and unidést earpieces is
developed to: 1) estimate the average bending mb&jecalculate the sensitivity of the piezoeleckar-canal bending
sensor. By this way we can evaluate the energycitgpaf ear-canal deformation for in-ear energyvesting purposes.
Optimization Techniques such as Grey-Wolf optim@at Bat Algorithm, Fruit-fly algorithm, Modified onkey search
algorithm etc., are mainly used to optimize theapaeters of the piezoelectric energy harvesteretheenhancing the
performance of the energy harvester.

Keywords - Piezoelectric energy harvesters, PZTMAdical Applications, Optimization techniques.

38. Zn;,AlL,O nanopatrticles: An excellent adsorbent for methybrange dye derived by simple solution combustion
synthesis: Manjunatha. C*, Koushik. H. M , Abhishek B, Mrutunjaya. Jena, Nagaraju. G, Department of
Chemistry, Department of Mechanical Engineering, RV. College of Engineering, Bengaluru-560059, India

In this work, to explore the adsorbent propertyZoD, we have prepared Al doped ZnO nanoparticles (AZO NPs) via
solution combustion synthesis using glucose aseh fthe prepared AZO NPs were systematically ctiaraed using
powder X-ray diffraction (PXRD), Scanning Electrbticroscope (SEM), Fourier Transform Infra-Red (FR}land UV-

Vis spectroscopy. The PXRD peaks ét=2 31.67°, 34.31°, 36.14°, 47.40°, 56.52°, 62.7%%.,28°, 67.91°, 69.03°, and
72.48° were assigned to (100), (002), (101), (1a2)0), (103), (200), (112), (201), and (004) of¥NPs, indicating that
the samples were polycrystalline wurtzite struct(#acite, JCPDS 5-0664). No characteristic peakary impurities
were detected, suggesting that high-quality AZO Mg synthesized. The crystallinity of the AZONB significantly
changed with increase in doping percentage. ThelPE&ak (101) at 36.f4s found to be very intense for un-doped ZnO,
however with increase in Aldoping the peak intensity is considerably decredséslalso observed that the highly intense
peak (36.1%) is shifted uniformly towards lower angle (3%.5with increase in doping percentage. The surface
morphology was studied using SEM exhibits uniquephology with different mol% of AT. The AZO NPs was used for
adsorption of Methyl Orange (MO) in water. The agsion efficiency of doped ZnO is extremely high@snpared to
undoped ZnO. We have also compared the adsorptfimiercy among doped ZnO NPs. It is found that BZO NPs
exhibit highest adsorption efficiency as compae@,t4, 8 and 10 mol% doped AZO NPs. It is fourat 200mg of 6%
AZO NPs adsorb 50ppm MO in 10 min — 5200 100ppm MO in 20 min and 150ppm
MO in 30 min in the presence of visible et
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Further, to confirm whether the MO dye is degradingdsorbing on AZO NPs, we have studied the g@disor studies in
the presence of UV and Visible light. The UV-Visesfral results recorded for the MO dye in both expents (UV and
Visible light) showed almost similar results. Itnfioms that the decolourisation of MO dye is dueattsorption and not
due to photo catalytic degradation. This is furtbenfirmed by recording FT-IR spectra for MO dpeire AZO before
adsorption, and AZO-MO after adsorption studies.oTwands located at1606 and 1519 crh are assigned toCC
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vibrations in the aromatic rings; the bands at 144d 1415 cni corresponds teCHj; vibrations and a band located at
1366 cml is assigned to the azo grould=N vibration. Bands assigned to sulphate groupsifsulfonate species were

also detected in the range between 1250 and 1000 Ehese studies showed the almost 100% MO remayjabt 10 min
is possible by using 300 mg of 6%°Atloped ZnO.
Keyword: Nanoparticles, At doped zinc oxide, Photocatalyst, Methyl orange

39. Cotton template replicated Nj Mg XC0,0,@C (x=0.5) nanofibers composites as an electrode tadal for high
performance supercapacitor: Meenu Sharma* and Anurg Gaur, Department of Physics, National Institute &
Technology, Kurukshetra-136119 , Haryana, India, Erail: 15.meenusharma@gmail.comanuragdph@gmail.com

The sustainable and reproducible energy systemsnaeed to solve global energy problems. Among éhsgstem
supercapacitors and Lithium-lon Batteries, enetgyagie devices have received increased attentiahédr great potential
because of the rapid expansion as well as envirotaihe friendly energy conversion with efficientage in hybrid electric
vehicles and portable electronic devices [1]. Scgeacitors are more efficient for electrochemicaérgy storage
devices due to their outstanding electrochemicapeities including fast charging, good cyclic diahimoderate energy
and high power density. Due to these enormous aagas, supercapacitors are gaining interest fromows researchers
for their applications in hybrid electric vehiclgmrtable electronic and memory backup devicesletoecent years, for
supercapacitors application, different metal oxidage been successfully used as electrode matdyedause of their high
specific capacitance, low cost, controllable suitest and unique morphology [2].

In this context, electrochemical analysis of Mg-ddp Ni.,Mg,Co,0,@C (X=0.5) composites synthesized via
hydrothermal method using with and without a cottmmplate, respectively is done systematically.alit the
morphology altered from nanoflowers to nanofibessaghieved with the incorporation of cotton temgdatnd mg
ion. NMCo@C(x=0.5 nanofibers exhibit aimost double BET surface arfe®l.7 nig-* with porous of 2-12 nm range.
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Ultimately, When the electrochemical analysis wamelpotentiostatically in a three-electrode setiyg fabricated
electrode of NMCo@C(x=0.5) nanofiber structuredarial demonstrates specific capacitance of 1340 aEgcurrent
density 1 Agtand admirable cycling stability 97% of the irlitimpacitance upto 2000 cycles at a high currensiteof
15Ag*. Remarkably it also demonstrated energy density9d5 WhKg'at a current density of 1AgEnergy density
increases upto two times compared to nanoflowetgtsired material which can be attributed to moseops nature of
nanofibers and greatly enhanced the surface ahea.slgnificant electrochemical performance of willakes this
composite will definitely make attractive electrataterial for high-performance supercapacitors.

References:

[1] Zhu, Yirong, et al. "Mesoporous NiCo2S4 nandigdes as high performance electrode materials for
supercapacitorsJournal of Power Sources 273 (2015): 584-590 [2] Dubal, Deepak P., et alickel cobaltite as an
emerging material for supercapacitors: an overviéano Energy 11 (2015): 377-399.

40. Thermoelectric studies of Magnetic Tunnel Jundbns: Midhun shah*, P.P.Pradyumnan, Department oPhysics,
Farook College, Calicut, Department of Physics; Uniersity of Calicut; Malappuram, Kerala.
E mail:midhunshah@farookcollege.ac.in

Thermoelectric materials can directly and reveysibbnvert heat energy into electrical energy. ThHermoelectric
conversion mechanisms are becoming increasingigcsitte because of the lack of moving parts, lowntesmance and
high reliability. The worldwide research in the iopf thermoelectric (TE) materials usually emengih creative
solutions and applications like tailpipes of carbwmeutral vehicles, power sources of satellites space probes, bio
thermal batteries, localised cooling for electrazoenponents etc [1]

The efficiency of the thermoelectric energy coniarss expressed by dimensionless figure of méfit; oS? T/k
Where,o is the electrical conductivity, S the Seebeck dokdifit, T the temperature and k the thermal coriditizt As the
equation indicates maximization the thermoeledigare of merit (ZT) require, high Seebeck coefiui, high electrical
conductivity, and low thermal conductivity [2]. Agd thermoelectric material should have glassthilegmal conductivity,
metal like electrical conductivity and semicondudike Seebeck coefficient. A conventional way norease the ZT value
is to alter an already promising compound by intigdg point defects through solid solution synteesiethods. Another
way to achieve high ZT is the “phonon glass elettcoystal” (PGEC) approach. Nanoparticles in tHeyabpproach,
Modulation doping, doping optimization are the usumethods used to enhance ZT. Different materidke |
multichalcogenides, Skutterudites, Half-Heusler @oonds, Clathrates, quasi crystals are explorethéopurpose.

Here we propose the thermoelectric studies on Magiennel Junctions (MTJ) for application in datmrage devices
and TE power generation. Spin caloritronics is seaech direction that provides modified strated@sthermoelectric
power generation and refrigeration by employingadditional spin degree of freedom. Magnnetic nanctires exhibit
spin dependant Seebeck and Peltier effects. Diffespin channels behave differently and the behawan be regulated
by changing the magnetization direction [3] [4]. diatic tunnel junction (MTJ) consists of two ferragmetic layers
separated by a thin insulator (Non magnetic mdjeriche insulating layer should be very thin (1-81)nso that the
electrons can tunnel from one ferromagnetic laygo ithe other. Magneto thermoelectric effects ingnedic tunnel
junctions (MTJs) were measured recently, driverthsir emerging applications in data storage. Highues of magneto
thermoelectric effects have been reported by Webireiet al., 2011. Walter et al reported the measants of Seebeck
effect in MgO based MTJs. Their experiments shoat the magnitude and sign of the magneto-Seebeditk gan be
changed by directing a LASER source to produceiingal emperature difference less than 1K betweerjuhctions can
generate thermoelectricity. It is reported that whemagnetic configuration changes, the Seebedkiaieat also changes.
In particular, the Seebeck coefficient varies dgitine transition from a parallel to an anti pataifagnetic configuration.
This can be calculated using
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Sp — Sap

SMs = —m———.
™ min(|Sp], [Sapl)

Here SP is the Seebeck coefficient for parallel meéigation and SAP for antiparallel Magnetizati®he size and sign of
the effect can be controlled by the compositiothef electrodes, atomic layers adjacent to the déraand the temperature.
The magnitude and sign of magneto seebeck effectisd be controlled by varying the thickness ointlling film and
by introducing oxygen vacancies in the structusg- [7].

Theoretical aspects of FeCo/MgO/FeCo MTJ’s werdistlby Shi-Zhuo Wang and Ke Xia. They reportedrtioelectric
behaviour of FeCo/MgO interfaces and the significdeviation from the Wiedemann-Franz law at roommgerature
[8][9]

The commonly used material for magneto seebeckteffeFeCo/MgO/FeCo structures. The proposed waggsst the
use of CoFe,MnBi, MnSb, NiFe, NiOFe203 as outeretaywhich are good thermoelectric as well as feagmetic
materials, and AI203,Ti203,TiO2 as the tunnellirgrier. The works proposes the introduction of detromagnetic
pinning and double pinning layers to control thetsiing times response to external magnetic fiMdO, MnS, MnTe,
NiO may be used for this purpose. Using these nadgemwve may improve the current status of magsetbeck effect and
its exploitation in magneto electric and magnetticogeevices and materials.
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41. Miranji Katta*, Sir C. R. Reddy College of Enghneering, Eluru, Andhra Pradesh

Now a days Tropical diseases are wide spread imthpical and Subtropical regions. These tropidatases are wide
spread in hot and cold climates leads to pathogaménts. Which may include malaria, dengue, Tetadapatitis, yellow
fever, cholera and many others. The identificatbbthose tropical diseases contains serologicrigsif infective markers
like macromolecule, antigen, and protein X-raysygital examination still as activity microorganismd fungous culture
techniques. These strategies needs sample of lhadyike blood, mucous secretion (or) excretorpguct samples. But
the identification of tropical diseases needs melmgilenges which incorporates prolonged work timedssessment of
specimens, Controlled surroundings, extremely égipersonnel and large blood (or) liquid body sahst samples and
conjointly this can be the foremost valuable. Ngtt jfor these tropical diseases, to look at a padfio organ or bad of a
joint during a physical structure, go across thie sikd open up the body then exclusively they migiify the character
of drawback and decides the course of action. Hewashich can or might not happen throughout sutgicacedures In
Order to provide diagnostic technique more easbent researches and studies from past few yeappged numerous
biomedical engineering approaches with non-invadii@medical sensors. Some of they are Bioelectmpedance
Analysis, Die electro Pharoses, Image processingraVArray chip, Micro Fluidics and Lab on a chipectroscopy
Technique etc. can depict the long run perspecM@EMS/NEMS biomedical sensing technologies andeasponding
exploitation opportunities for the development ahtlever based Bio-MEMS with chemical sensing.aeesult of the
integration of micro/nano devices with the purpassgnsitive material introduces new features agtteb performance to
the chemical sensing systems, like higher sensitiigher specificity, higher throughput, econoahisystem design.
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42. Monisha P*, Sri Sarada College for Women, SalenTamil Nadu

Nanomaterials exhibit superior properties in corgmar to their bulk counterpart as in nanocrystallimaterial. The
physical properties are primarily controlled by thein boundaries than by the grains. Magnetic naterials draw
increasing attention in several technological Seldcluding magnetic fluids, permanent magnets,romiave devices,
magnetic drug delivery, high-density informatioorage devices, magnetic cell separation, switchiegjces, biomedical
applications, magnetically controlled transporaafi-cancer drugs, recording tapes, energetic ooets of ferro fluids,
magnetic resonance imaging, contrast enhancengau;-write heads, etc.,

Currently, the global community suffers from sescenvironmental problems arising from an excessi@bustion of
fossil fuels. Consequently, many researchers haie great attention to manipulate the clean andamable energy
sources as well as efficient energy conversion stodage technologies. Batteries and supercapaat@she typical
devices used for the storage of electrical eneBpth of these store electricity through electrocloam processes.
Compared to the batteries, the supercapacitorshanmacterized by higher power density, rapid chidigeharge and long-
life service. Despite the advantages of high podensity and high life cycle of supercapacitorsjrtivgrinsically low
energy density has limited them from widespread roencial applications in comparison to batteriesnééeincreasing
their energy density requires an extensive resemrdhdevelopment, including the merge of batteaies supercapacitors.
Based on the active materials, supercapacitors)(8fes classified into two main types: electrochehidouble layer
capacitors (DCs) and electrochemical pseudocapadi®Cs). The active material in the DCs is comgagecarbon-based
materials, such as activated carbon, graphite aiagphgne. Energy is stored physically within a D@ wharge
accumulation across the electrode/electrolyte fiter As for PCs, the active material is primaciymposed of a transition
metal (TM) oxide, a TM nitride or a conducting paigr. Energy is stored electrochemically within a\w&the reversible
interfacial redox reactions in TMs or via ion irdalation throughout the electrode in conductingyprs. Due to the
intrinsic low specific capacitance {ffand low energy density stored in the current $(Gsvital to explore new materials
that simultaneously exhibit highs{as well as high conductivity.

Transition metal oxides possess several oxidatates that are favorable for rapid redox reactit@aging to efficient and
high-quality energy storage and conversion systehtgerefore, TMs are engrossed as the electroderialatdor
supercapacitor applications because of their audstg electrochemical performance. In addition, dkides can provide
a higher theoretical &than that of the conventional carbon-based madesiad a better electrochemical stability than that
of the polymeric materials. Among them, Ru@s been widely investigated as a promising canelidecause of its better
conductivity and high & However, it is limited by its high cost, rarityié toxicity. Alternative inorganic electrode
materials such as MnOCo;0,4, NiO, V,05/VO, WO; and FgO; have been intensively investigated in SC apphbeeti
owing to their wide availability, mechanical strémgsafety and eco-friendliness. However, the singletal oxides
generally suffer from low conductive properties amtfavorable stability, which constrain the perfamoe of energy
storage and conversion systems. This is why thentedse of binary metal oxides which were paid madtention in
energy storage and conversion applications byeviotitheir better conductivity and electrochemjpaitformance.

The ferrospinel of general formula®{fFe*] O, possessing ferric ion in square bracket occupiesottahedral position
and the metal ion outside the bracket occupiesetinehedral site. Kt represents the divalent ion such as’M@n’*, Co*,
CU?*, Ni** etc. The breakthrough has been achieved whendis@vered that ferrites exhibit high permeabiltyd the
ability to exhibit several redox states than thobghe monometallic oxide which make them suitaddlectrode materials
for supercapacitors.

A promising approach to enhance the performandesgning novel ferrite-based hybrids. Ferrite slsirmay also consist
of a mixture of two divalent metal ions, in whidietratio of these divalent ions may vary and aferred to as mixed
ferrites. The cation distribution of mixed ferrisggnificantly affects the surface properties ofréspinels making them
catalytically active. Because of their small sizel darge number of cations for coordination sitesnocrystallites are
capable of enhancing the rate of chemical reactimsare increasingly gaining popularity as reactimnocrystallites.

43. Investigation of Structural, Morphological, Optical and Electrical Properties of Pure and Transiton Metals
Doped ZnO Nanoparticles for Organic Solar Cell Appications: Murugesan Silambarasan* and Shanmugam
Saravanan, Centre for Photonics and Nanotechnologyona College of Technology, Salem - 636 005, TaMadu,
India *Email: silambu.physicist@gmail.com

Zinc oxide (ZnO) is a very promising 1l-VI compousdmiconducting material employed in a wide rangiéetdls, such as
in photonics, optoelectronics, materials scienag emgineering. Among the synthesis methods of raicfes, solution
combustion method is an ideal method for prepattiegmetal oxide nanopatrticles. It provides a simptest effective and
easy route to obtain large quantities of ZnO nartapyes. Hence, we have synthesized the ZnO natiofesr by solution
combustion method and we have incorporated transitietals such as Mn, Fe, Ni and Ag as doping agalionhg with
ZnO nanoparticles by the same method.
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Powder XRD pattern of all the prepared ZnO nandglag depicts the hexagonal wurtzite structure Wit average
crystallite size of around 30-60 nm. In the trdaeitmetals doped ZnO samples, XRD pattern of Mnedo@nO
nanoparticles exhibit the hexagonal wurtzite stitestand there are no extra peaks due to Mn mdtedr @xides or any
zinc-manganese phase. The Fe, Ag and Ni-doped AmOparticles indicated that the prepared sampkanexagonal
wurtzite structure with secondary phase of FCCcstine of Fe304, Ag and rock salt structure of Ni€spectively. Raman
scattering of Mn-doped ZnO nanoparticles have bootishe wurtzite ZnO along with the characterisgeak of
Hausmannite complex oxide of manganese (Mn2+Mn23+0dFe/Ni-doped ZnO nanoparticles, the E2H mods h
drastic reduction in the intensity and it mightcage to the breakdown of translational crystal sytnyney the incorporated
Fe/Ni ions in ZnO matrix. The Ag-doped ZnO nanoigtes produce significant effects on the polar ammh-polar
branches.

FE-SEM and TEM results of ZnO nanoparticles coteclevell with each other and show that the particdes in
aggregating nature. Lattice fringe of d-spacingylofdoped ZnO samples is around 0.25 nm. These drgpaalues are in
good agreement with the standard value of (10lheplavhereas the lattice fringe of d-spacing of Aged ZnO
nanoparticles is around 0.28 nm and it matches wigi the standard value of (100) plane. The igaidii of Mn and Ag
ions are higher than the Zn ions. The diffractimgs in the SAED pattern clearly indicate that pnepared particles are in
polycrystalline nature. From the EDX results of @u@nO nanoparticles, the presence of Zn and O elenteas been
identified. Also, the stoichiometric ratios of MRg, Ni and Ag-doped ZnO nanoparticles are compaaigtisuitable. N2
isotherm of all the samples corresponds to a typésdtherm in the Brunauer classification. BET aBdH analysis
indicates that the surface area and porosity vanstof ZnO nanoparticles are mainly due to theoiporation of the
dopants and aggregation nature of particles anddton of smaller crystallites.

The data of UV-vis absorption spectra are usedatoutate optical band-gap by Kubelka-Munk (K-M) bsés for pure
and transition metals doped ZnO nanoparticles. 8dtienated band-gap values of pure ZnO nanopartickedsrom 3.0 to
3.25 eV. The band-gap of Mn and Ag-doped ZnO nariimpes are obtained around 3.4 and 3.45 eV, rdbmde PL
spectra of pure ZnO nanoparticles exhibit the girdmue emission (3.11-2.98 eV) corresponding to éeiton
recombination related NBE emission. It is also riesting to note that several peaks of blue andngesmission are
observed on the broad PL spectrum and are relatseveral intrinsic defects such as Zni, VO, VZn,@¥n and VOZni.
These intrinsic defects are responsible for entdhrogoelectronics properties. Moreover, the pedkblwe and green
emissions are significantly enhanced by Mn, Fe,adid Ag dopants in ZnO lattices. The emission speat pure and
transition metals doped ZnO have been analyzedhén ftamework of CIE 1931 chromaticity. In the pur@O
nanoparticles, all the calculated chromaticity diamaites appear in the strong blue region. The caloordinate systems
are tuned well with respect to the doping agent #hadr doping dosage. In the Fe-doped ZnO samphes,colour
coordinates are found to fall in strong blue regibne colour coordinates of Ni and Ag-doped ZnOapeatticles appear in
the intermediate portion of the green, blue andtevinegions. In particular, Ag-doped ZnO (0.1 M zipecursor)
nanoparticles in respect of the colour coordindédisin bright whiter region (shown in Fig 1a) thafl other doped
samples. The results of chromaticity diagram shewerl interesting properties toward practical igapion in next-
generation colour displays and solid state lighting
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The dielectrics studies of pure and all the dope@® DHanoparticles reveal that the dielectric cornstand dielectric loss
are in accordance with the normal dielectric betwawvof semiconducting materials due to space chpojgrization and
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grain boundaries related defects. Also, the AC ootidity increases with increase in frequency fbrtlee samples. The
dielectric constant, dielectric loss and AC contlitst get decreased in the all doped ZnO samples thure ZnO.
Secondary phase in ZnO and the higher ionic radfudoping materials play a major role in causing thariation in

dielectric constant/loss and AC conductivity.

Figure 1b shows the ZnO nanoparticles based OSEalperformance. The incorporation of pure ZnO manticles in

the active layer improves the PCEs of the soldrfoein 1.23 % to 1.64 % with increment about 34 Bart reference
sample. This improvement was obtained by incorpamadf 40 volume % of the ZnO nanoparticles insSREHT:PCBM

solar cell active layer. The JSC and VOC also iasee when the doping level of ZnO nanopatrticles 4¢agolume % in

the solar cell active layer. The key point of thiady is to bring out that the influence of ZnO oparticles in the active
layer.

44. To develop air pollutant sensors to reduce getoxicity using Pd-MoS2 thin films: V. Nirupama*, Sree
Vidyanikethan Engineering College, A. Rangampet, Tupati-A.P

Air pollution can be generated by natural and nmelsburces mainly from combustion of fossil fuelslence it is
mandatory to monitor the levels of air gases ami fubsequent effect on human health. In ordeietect the gases and
reduce the effect on human health, it is requiediévelop a selective sensor using a two-dimenki(#id) layered
materials. Among the 2D family, Mg@Shas unique properties such as electronic, mechianghysio-chemical,
optoelectronic and catalytic. Due to these propsrD Mo$ has immense research regarding material’s fundiaisen
applications, and more recently, its potential baysensing. However many challenges such as steu¢tmorphology,
thickness and quality of the films remain to beroeene in realizing the potential applications. Hermbhiemical vapor
deposition (CVD) is one of the most successful wayslevelop 2D Mogthin films. The aim of the present work,
developing Pd doped 2D MeBased biosensors and detection of air pollutantsbhan areas that cause cancer.
Objectives of the Research Work:

Preparation of Pd doped Mgt8in films using chemical vapor deposition techmqu

Characterization of the Pd doped Md8n films to know the composition, thickness andrphology
Optimization of deposition parameters to achieegchtometric Mo$ films and Pd doped Mgin films.

Testing the sensitivity of optimized films for gqollutants

Choosing two different sites (i.e tirupati and thot) based on agriculture

Two types of in situ monitors to be developed

Further evaluate the relation between air pollgamd genatoxic risks.
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45, Harvesting Maximum Electrical Energy from longrange Radio Frequencies: Nishi Chandra*, Dayanand&agar
University Bengaluru Karnataka

The obvious appeal of harvesting ambient RF enirgpat it is essentially “free” energy. The numbar radio
transmitters, especially for mobile base statiars lkandsets, continues to increase. ABI ReseatiSupply estimate the
number of mobile phone subscriptions has recenttpassed 5 billion, and the ITU estimates therecaer 1 billion
subscriptions for mobile broadband. Mobile phonegresent a large source of transmitters from whicharvest RF
energy, and will potentially enable users to previmbwer-on-demand for a variety of close rangeisgrapplications.
Also, consider the number of WiFi routers and véissl end devices such as laptops. In some urbaroeménts, it is
possible to literally detect hundreds of WiFi accpsints from a single location. At short rangestsas within the same
room, it is possible to harvest a tiny amount adrgy from a typical WiFi router transmitting at avger level of 50 to 100
mW. For longer-range operation, larger antennak higher gain are needed for practical harvestingFroenergy from
mobile base stations and broadcast radio towers.

Radio Waves
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Though there are some limitations with this tecbggl Two of the most common aspects of limitatians

1. Amount of electrical energy can be harvesteaiy low

2. Source frequency distance is very limited

An important performance aspect of an RF energydster is the ability to maintain RF-to-DC conversefficiency over
a wide range of operating conditions, including iattons of input power and output load resistanéar
example, Powercast's RF energy-harvesting compeneiot not require additional energy-consuming cirguifor
maximum power point tracking (MPPT) as is requivéth other energy-harvesting technologies. PowgiTasmponents
maintain high RF-to-DC conversion efficiency ovewigle operating range that enables scalability ssapplications and
devices. RF energy-harvesting circuits that caromeoodate multi-band or wideband frequency ranged, automatic
frequency tuning, will further increase the powatput, potentially expand mobility options, and plify installation.

The main of this study is to consume maximum elegitienergy from any type of RF by designing anrowed product
which can effectively amplify the unused RF, in@®a@ sensitivity of passive receivers for RF haimgstusing Ultra-
wideband antennas that can receive a variety ofasgn different frequency ranges and converthrgg RF to maximum
electrical energy.

46. Novel Graphene Quantum Dot for Sensing Applicains: Pavithra V R*, T. Daniel Thangadurai, Department of
Nanoscience and Technology, Sri Ramakrishna Engingeg College, Coimbatore 641 022, Tamilnadu, Indiagmail-
id: pavithra.raviol@gmail.com

Nanotechnology and Nanomaterials is now being aovative tool for environmental remediation and Itre@roblems
due to significant properties of nano scale maltetlzan bulk. Carbon based materials are easilijadla but in the other
hand major part of the environmental pollution issdo the oxides of carbon. Carbon quantum dot (C&1d graphene
guantum dot (GQD) shows very good optoelectronid pinotoluminescence properties and can be fundizeci tuned
according to the requirement. In recent yearstgap and its quantum dots are used to sense aagilsempH, uric acid,
xanthine, caffeine, blood serum etf!,Our aim is to detect hazardous metals, pollutamtistéomolecules by using carbon
based materials for environmental and health gapéications’®*.

Graphene Oxide was prepared by modified hurismerethod ® and GQD was prepared using GO. In-situ
functionalization of GO was also carried out to abtfunctionalized graphene quantum dot (FGGH)Synthesized
materials were characterized by X-ray Diffractomet®TR-FTIR, UV-visible and Photoluminescence spestopy
techniques available in the institution. Particleeswas determined using Zeta potential analyzer morphology was
analyzed by HR-TEM images.

The synthesized GQD compounds were found v law toxicity and excellent biocompatibility, iéting that they
are promising tool for biological applicatiolfs Synthesized FGQDs are found to be fluorescentshogs diverse set of
absorption and emission peaks. FGQD is being tesitdmany biomolecule and pollutants. Functioratizns of GQD
with different functional groups are under progrigssur laboratory.

Key words: GQD, optoelectronic, photoluminesce®e@QD, low toxicity, biocompatibility,
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47. Novel Nanocomposites Coating for Biofouling Pxention: Narendhar Chandrasekar, Steffi Alexander*,
Prakash Natarajan, Department of Nanoscience and Tanology, Sri Ramakrishna Engineering College,
Coimbatore 641022
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Marine biofouling is a worldwide problem that affec¢he marine based industries. Marine biofoulingiclv is the
undesirable growth of micro algae on wet surfa¢kat causes enormous chaos in the maintenanceips ahd can
accelerate corrosion of that material. Countriesldvaide are spending billions to fight against loioling. It causes
serious impact on all marine industries. They ta&racern about this issue and do work for the préwemeasures. In
present study, a Novel nanocomposite coating wagldped and their antifouling activities were ewaéd. For the
effective strategy we treat this problem in an &@ndly manner, use of toxic composites which ra#figct the marine
lives so by using CNSL, TiQteflon etc which won't disturb their habitat, when detail the cashew nut oil (CNSL) is
not harmful for aquatic lives and which wont't hatheir environmental habitat. Ti@erforms as a photocatalyst and
using teflon increases the hydrophobic nature efrtiaterial, so it is difficult for the marine algte adhere on to the
coated surface. By using all these nanocompositesaim to develop an eco-friendly paint by using oxic, majorly
naturally sourced material for preventing algalesibn onto metal surfaces. This procedure has pesmlated to prepare
effective and novel coatings for prevention of bigdfng.

KEYWORDS: BIOFOULING, NANOCOMPOSITES, CNSL, TIOTEFLON.

48. Pulsed 70 kV X-ray sensing behavior of ZnO namods: Praveenkumar P*, T. Subashini, A. Stephen and
Prakash, National Centre for Nanoscience and Nanotbnology, University of Madras,
Guindy Campus, Chennai, Tamil Nadu 600 025, Departemt of Nuclear Physics, University of Madras, Guing
Campus, Chennai, Tamil Nadu 600 025, Email: thangjprakash@gmail.com

X-ray photoconductors are widely used in flat panehy detectors in medical and dental imagingesyst In the present
work, x-ray photoconductivity measurement for thiitins of ZnO nanorods was performed using reaktintra oral x-ray
machine. Prior to the measurement, Nanorods of #mfe synthesized by simple solid state thermal uhposition
method using zinc acetate as a precursor and ¢berad using powder x-ray diffraction (XRD) andnsmission electron
microscope (TEM). The analysis confirms the formatof the sample in hexagonal phase with rods nodogly. Thick
films of ZnO nanorods on the top of tin coated aapgigitized electrodes were coated using screemimy process. The
resistance of nanorods ZnO thick films at dark #indhination of pulsed 70 kV x-ray was measured farious exposure
durations from 0.06 sec to 3.2 sec using an intedfawith Keithley 2450 source meter. Appreciablesgesity of ZnO
nanorods against pulsed 70 kV x-ray explores thresipdity of utilizing it as x-ray photoconductoorf flat panel x-ray
imaging detectors these results will be discussetitail.

Keywords: ZnO nanorods; Pulsed 70 kV x-ray; X-r&ptoconductor; Flat panel x-ray image detectors

49. Doping effect of Nd" on structural, optical, dielectric and magnetic poperties of Mn-Cu nanoferrites: . Rajesh
Kanna*, N. Lenin, E. Ahilandeswari, M. Sivabharathy, K. Sakthipandi* , Department of Physics, Sethu Istitute of
Technology, Kariapatti 626 115, Tamil Nadu, India

Mixed manganes@eodymiumcopper nanoferrites having series M@uFe gNdy 104 (x= 0.2, 0.4, 0.6 and 0.8) were
synthesized by the sonochemical method. The snalcpuoperties of the nanoferrites explored usinga)X diffraction
(XRD). The XRD pattern had a cubic spinel structaral lattice parameters were obtained from XRD tspe&ourier
transforms infrared spectra were used to charaetehie chemical bond of tetrahedral and octahegites in the spinel
ferrites. The surface morphology and elemental azsition were analyzed by scanning electron micrpgand energy-
dispersive X-ray spectroscopy which suggest thapgred nanoferrites are in spherical shape elothgadglomeration
with desired elemental peak. The optical properntiese investigated through the optical bandgaphef ferrite using
Ultraviolet-diffused reflectance spectroscopy. Tiendgap energies were enhanced with inclusion efNt* ions.
Dielectric parameters (dielectric constant, dieledbss tangent and complex dielectric constargjendecreased with an
increase in frequency, which is observed dielectr@asurement at a wide range of frequency (1 KH2 MHz). The
relatively low AC conductivity values for the neadium doped Mn-Cu nanoferrites. The magnetic beltavas obtained
from vibrating sample magnetometer at room tempegatSaturation magnetization (43.88- 24.31 emdégyeases with
an increase in Ciiions. The M-H curve shows that the low coerciwithich gives nanoferrites had a soft magnetic
material with ferromagnetic nature. The opticaklectric and magnetic results of the M@u g€, gsNdy 10,4 point out
that the prepared nanoferrites applicable to theteinic devices in super high frequency.

Keywords: Nanoferrites, Optical bandgap, Dielectneasurements, Ferromagnetism
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50. Rajeswari G*, Sri Sarada College for Women, Sam, Tamil Nadu

Dye-sensitized solar cell (DSSC) attracts immengarést in the last few decades due to its var@inactive features such
as low production cost, ease of fabrication andtinetly high conversion efficiency, which make istaong competitor to
the conventional silicon-based solar cel. DSCsqerfalso relatively better compared with other sakell technologies
under diffuse light conditions and at higher tenapares. DSCs offer the possibilities to design rsoldls with a large
flexibility in shape, color, and transparency. griion into different products opens up new conua¢iopportunities.

A DSSC consists of a photoanode, which is madefup wide band gap semiconductor (3iGnQ, ZnO, etc) with a
monolayer of dye molecule adsorbed on it, an edgdt (tri-iodide and iodide redox couple) and aduactive substrate
coated with a catalyst (Pt, carbon, etc) as cathode

Photoanode:

In DSSC, photo-anode performs two important funddjoviz. governs the collection and transportatbmphoto-excited
electrons from dye to external circuit as well atsaas a scaffold layer for dye adsorption. Thet@lamode usually
consists of wide band gap semiconducting metalesxilich as titanium dioxide (TiQand zinc oxide (ZnO) deposited on
the transparent conducting oxide substrates.The@lmetwgy and composition of the semiconductor oxid@ge significant
impact on the DSSC photovoltaic performance. Tlweesfenormous research efforts have been undertakienestigate
the influences of photo-anode modifications on DS$Eformance. The modifications can be classifieth ithree
categories, namely interfacial modification througpe introduction of blocking and scattering laydoping with non-
metallic anions and metallic cations and repladimg conventional mesoporous semiconducting metigeofilms with
one-dimensional or two-dimensional nanostructures.

Sensitizer:

Dye sensitizers serve as the solar energy absorii@sC, whoseproprieties will have much effect ba light harvesting
efficiency andthe overall photoelectric conversigfficiency. The ideal sensitizer fordye-sensitizealar cells should
absorb all light just below a thresholdwavelengtt®20 nm and firmly grafted to the semiconductoidesurface and
inject electrons to the conduction band with a quisayield of unity.lts redox potential should be faiéntly highthat it
can be regenerated rapidly via electron donatiom ftheelectrolyte or a hole conductor.

An efficient photosensitizer should have certaioparties as follows:

Show excellent absorption in the visible regionQ@f to

700nm).

Adsorb strongly on the surface of the semiconductor

Has a high extinction coefficient,

Be stable in its oxidized form allowing it to bedteed by anelectrolyte.

Be stable enough to carry oul08 turnovers, which typicallycorrespond to 20 gezfrcell operation.

=
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6. Possess more negative LUMO than the CB of the semdicctorand more positive HOMO than the redox pakaf
theelectrolyte.

In general there are three classes of photosesrsitiz metal-free organic
sensitizers, natural sensitizers and metal congdesitizers
Electrolyte:

The purpose of the electrolyte is to regenerate dize after it inject electrons into the conductiband of the
semiconductor. It also acts as a charge passagiimmed transfer positive charges toward the couetectrodes. The
long-functional life time stability of DSSCs strdpglepends on the properties of electrolyte. This, electrolyte must
have the following characteristic.

1. Excellent electrical conductivity and low viscosftr faster diffusion of electrons.

2. Good interfacial contact with the nanocrystallimag@nductor and the counter electrode.

3. It should not be the cause of desorption of thefdy® theoxidized surface and the degradation efdye.

4. It should not absorb light in the visible region.
Electrolytes for DSSCs are classified into threpety solid state electrolytes, liquid electrolytasd quasi solid state
electrolytes.
Counter Electrode:

The counter electrode is used for the regeneratighe electrolyte. The oxidized electrolyte di#gstowards the counter
electrode where it receive electrons from the eslecircuit. A catalyst is needed to acceleraterétiction reaction and
platinum (Pt) is considered a preferred catalyst thu its high exchange current density, good cttabctivity, and
transparency. The performance of the CE dependseomethod of Pt deposition on TCO substrate.

Dyesensitized solar cells have gained widespret@tadn in recent yearsbecause of their low prddoctosts, easy of
fabrication, its lighterweight property, environntally friend and recyclable advantages andtunalplécal properties,
such as color and transparency regardless ofiteflfisiency output comparing to silicon solar céfi. summary, DSSCs
offer sufficient challenges for any materials stignfor further research and fruitful commercialibn of this exciting
new technology.

51. Ranjithkumar Mohanam*, Sri Venkateswara Collegeof Engineering, Kancheepuram, Sriperambudur, Tamil
Nadu

Copper oxides such as, CuO and,@thave a great potential to be an active absodyar Ifor photovoltaic devices.
Copper oxides are naturally existing semiconduataterials that are non - toxic in nature. The anlity of starting
material copper that can be easily oxidised makeper oxides a naturally abundant. An investigatiga copper oxide
and zinc oxide thin films deposited on a glass sabsindividually by RF sputter deposition techrécat various process
parameter is presented in this work. The electacal optical characteristics were determined bggukiall measurement
and UV-visible spectroscopy. The experimental testubws that optical bandgap of copper oxide tiinsf decreases with
annealing process and zinc oxide thin films pro\nééter optical transmittance characteristics siblé spectrum proving
to be a viable option for solar cell. The bandgaergies of 2.5 eV has been achieved for as-growd, @hereas samples
grown at higher temperature and on annealing ebeuila red shift in the range of 1.65 - 1.95 e\y. B shows the effect
of RF power on ZnO thin films deposited at room penature with deposition duration of 20 minutese Titot validates
good transmittance for ZnO thin films in visibleegfrum making ZnO a good semiconductor materialcehfor solar cell.
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Fig 1: Bandgap vs AlpKdor copper oxide samples with annealing
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Fig 3: CuO thin film samples on Glass substrate
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The preliminary work on materials research showspeo oxide have good absorption at 1.65eV to 2.5, zinc oxide
have 90% transmittance in visible spectrum makient a good choice of material for solar cell. Theice fabrication
will require appropriate contacts for the top arattdm layers to achieve appropriate efficiency flexible solar cell
applications.

52. Synthesis and charactrization of ZnO nanoparties embeded CNT nanocomposites using solvothermmakthod:
R. Ranjithkumar*, N. Nallamuthu' P. Devendran, M. Krishna Kumar, Department of Phygs, International
Research Centre, Kalasalingam Academy of Researcim@ Education, Krishnankoil-626126, Tamil Nadu, Inda.

The high surface area spherical shaped ZnO namdparsuccessfully embedded on single wall carbanotube by
solvothermal method and hexamine as stabilizingagéhe prepared nanocomposite was studied witlowsiranalytical
methods like optical, structural, morphological atitermal stability. The surface morphology of ZBW/-CNT
nanocomposite analysed by scanning electron miepys¢SEM) and elemental composition were confirmeéth EDX
analysis. Functional group and formation of the Zm&hocomposites were studied by Fourier transfaomanhfrared
spectroscopy (FT-IR), the structure and crystaltithe prepared sample were confirmed by X-rafratition (XRD). The
ZnOnanocomposites were examined by electrochemicalitgctThe functionalized SW-CNT with the carboxylgroup
acids recoils consequence the metal oxides shovgueiproperties. Functionalize carbon nanotubeh wietal oxides
impregnation hybrid material for super capacitod anergy applications and the transitional metédex embedded-CNT
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nanocomposite may becomes next-generation of neleetrode materials for energy storage device egipdin. This
proposed method may suggested that simple higkymnd large scale production.
Keywords: ZnO/CNT, Hybrid electrode, Solvotherniahergy storage device, Supercapacitor.

53. Organic-inorganic perovskite CH3NH3PbI3 and ZnOquantum dot Hetrojuction based broad band photo
detector: Rishibrind Kumar Upadhyay*, Indian Instit ute of Technology (BHU) Varanasi, Varanasi, Uttar Padesh

A photodetector is a device for measuring and diieig the properties of light through photoelecteifect, which is
usually manifest as a photocurrent. these dayspplextric conversion on photodetectors is very Imucreasing interest
in academics, research and industrial area in wadge of applications such as optical communicatemvironmental
monitoring, image analysising and biological apgiicn. So materials which absorb incident photond generates
electrons-holes pair upon photo-excitation are idemsas active material for photodetection. Mo$hythese generation of
electrons-holes pair semiconducting materials asgluThe various types of semiconductor materiaie lbeen applied in
photodetectors, such as Si, GaN, GaAs, InGaAs, £Zaf®on nanotubes and conjugated polymers by &saarbut these
semiconductor material didn’t fulfill all requiremie The goal of research is to design a materiatesy that has the
potential to satisfy most of the requirements Y&). broad and tuable light absorption (b) efficién#te charge-carrier
generation (c) low cost for cost-effective Peroteskifamily comprise various organic-inorganic |éadide structure used
in various optoelectronics applications such asiSGkll, photo-detector etc. Recent studies hagerted that organic-
inorganic hybrid perovskite based photo-detectarehattracted considerable attention in optoeledtroevices due to
these materials have many advantages includingclmst; high absorption coefficient, high carrier ntih high power
conversion efficiency and direct band gap. CH3NH3Rkerovskite structure, has been emerged as otteegiromising
materials. CH3NH3PbI3 are synthesized via sol-@ettesis route. The prepared CH3NH3PbI3 are chaniaet by X-
ray diffraction (XRD) and efficient PL band is olbbged at~1.60 eV in CH3NH3PbI3 thin films at room temperatur
XRD result confirmed the formation of Tetragonalapb of CH3NH3PbI3 with crystallite size ~ 80 nm.rtker,
CH3NH3PbI3 active layer are studied for photo-dédecapplication.

Keywords: CH3NH3PbI3, quantum dot, photo-detector

54. Investigating optical and electrical propertiesof porphyrin modified BaSnOs; microrods for photovoltaic
applications: Shalu Sharma and Sandeep Chhoker*, Quartment of Physics and Material Science and Engirezing,
Jaypee Institute of Information Technology, Noida,Gautam Buddha Nagar, India-201307, Corresponding Atior
Email: sandeep.chhoker@jiit.ac.in

The increased use of solar technology for next gdioe power resource demands developing new nadgefior strong
visible range performance. Here, we have invedtjalhe strong correlation between electrical anitalpproperties of
barium stannate microrods with vacuum, air and exy@nnealing and further with simple heterocycliclenules of
porphyrin. The uniform sized (10-16n) micro-rods were synthesized via simple chemicatipitation method at 120
and are observed in Scanning electron microscopyayXphotoelectron spectroscopy confirms the rdleOols in
mediating room temperature electrical transportppres for micro-rods annealed at temperature 4WHBC under
different conditions. The optical (Uv-Vis) and ingace spectroscopy of zinc tetraphenyl porphyrimT@&P) modified
microrods via liquid adsorption method have beani@d out. It was established that using ZnTPPaad in combination
of other similar porphyrin types (e.g. MgTPP, F&EP, NiTPP etc.) results in larger visible rangesgtezation (~470-630
nm) via simple surface adsorption method due tegee of Q-band besides its usual strong Soret inaA@0-450 nm
range.

Keywords: BaSn@porphyrin dyes, XPS, Uv-Vis
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Inset shows Uv-Vis of ZnTPP modified BSO microrods

55. Study of Structural & Molecular Behavior of Binary Liquids Using Time Domain Reflectometry (Spectoscopic)
Technique: Mr. S. S. Birajdar*, Department of Physts and Electronics, Maharashtra Udaygiri Mahavidyahya,
Udgir, Maharashtra (INDIA)

The study of structural behavior, dielectric reldoa and molecular interaction in binary mixturdscblorobenzene with
methanol has been carried out at various tempestand 11 different concentrations using TDR. Thaeoular
interaction of solute-solvent mixture in the micioxe frequency range of 10MHz to 30 GHz gives infation about the
information of monomers and multimers as well asraction between the molecules of the given bimaixtures. The
structural parameters viz. static dielectric comstand relaxation time have been obtained byehst squares fit method
using Debye equation characterized by a singlexaéitan time without relaxation time distribution.

Keywords- Static dielectric constant; Relaxationdj Excess properties; Microwave dielectric techaiq

56. Fabrication and characterization of ZnO/MoS2 Tin Film Transistor: M. Sasikala*, Dr. Sudhakar KB, Sri
Venkateswara College of Engineering, Kancheepurangriperambudur, Tamil Nadu

Thin film transistors (TFT) are key elements inxflde electronics, with prominent application th&xgh switching
elements on flat panel displays. Transparent anoarpbxide semiconductor materials enabling faskarsT holds promise
of expanding TFT application to full systems-on-@larfor increased reliability and lower productioosts. Currently,
indium-rich Indium tin oxide (ITO) is the widely ed TCO in various fields of applicatiosuch as, optoelectronics,
flexible electronics, and organic LEDs. Due to thigh cost of indium (main component of ITO) and #sarcity,
alternative indium-free TCOs are required. The ciboje of this project to will be to experimentalipvestigate
microstructure, optical, absorption and electripadperties of an alternative material system asd &bricate thin film
transistor using RF sputtering, photolithographygesss, metal deposition and film annealing. Zn@ris of the material
has the potential to exhibit comparable resultsT® films. Low cost deposition and their experinsmerformance will
lead to the extension of oxide semiconductor frbm present flat panel displays to photovoltaicsictvitan potentially
replace conventional silicorznO is a direct bandgap semiconductor material €@/3at 300K), which has potential
applications in optoelectronic applications. Thagéaexciton binding energy (60 meV), large avallgbbf Zinc in the
earth’s crust as compared to other alternate nadgesimpler growth techniques to produce ZnO hurjstals, are the
major advantages, which can result in low- cost Zx@3ed devices.

In addition to flexible electronics, ZnO based desi find its application in Photodetectors. Spéctraponsivity can be
increased by adding the two dimensional dichalcge(TMD) semiconductor.

The Preliminary work has been started with the ditjpm ZnO thin films using RF sputtering and tnanittance 90% has
been achieved for RF power of 70W. To fabricate ,T#H€ mask design has been done and picture of d&pOsited on
oxidized silicon wafer is shown below.

ZnO Tranganiice ZnO deposited samples Mask layout

The project will involve electrical and structureharacterization of ZnO/MoS2 TFT (Thin Film Tranei3 using
appropriate testing methods. The variation of deyiarameters as function of thickness of the Zn®D\arL ratios will be
the subjects of study.

57. Enhanced Electrochemical Performance of TiO2 &hosheets Based Electrode for Aqueous Supercapacito
Applications: Shashank Sundriyal*, Vishal Shrivastas, Sunita Mishra and Akash Deep, Academy of Scieriit and
Innovative Research (AcSIR-CSIO), Chandigarh 160030india, CSIR-Central Scientific Instrument Organisation
(CSIR-CSIO), Chandigarh 160030, India, Correspondig author: dr.akashdeep@csio.res.in;
sunita_mishra@csio.res.in
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The requirement of clean and green energy motivassarchers to opt for alternative energy stodmgéces. Among
them supercapacitors and batteries are gainingl@aiyudue to their superior electrochemical pemfance. Due to very
high specific capacitance, high power density amuplcycle life supercapacitors are becoming a psintdoice for

upcoming energy storage devices. The performancsupércapacitors mainly relies on the suitable athaif active

electrode material [1]. Therefore, in this contem¢tal oxides like MnO2, RuO2, TiO2, ZrO2 etc. ad@ngg more

research interest due to their extremely high pseaplacitance which helps to achieve a high valuenefgy and power
density. In this paper, we have synthesized TiOBosheets using one-pot hydrothermal approach [Bf TiO2

nanosheets facilitates the optimized ratio of npores and mesopores which remarkably increasesptbeific surface
area. Further, the TiO2 nanosheets are used dsdrode for supercapacitor applications. WhenTi@2 NS electrode is
tested in 1M Na2S04 aqueous electrolyte, the eldetshows a high specific capacitance of 80.64F#&current density
of 0.5 A/g. Also, the electrode is used to achiawvmoderate energy density of 11.20 Wh/kg at a paleesity of 256.67
W/kg. Such remarkable values of specific capac#aanod energy density is attributed with the optedizatio of

micropores and mesopores which facilitates fastsprart of electrolyte ions into the pores of activ®2 NS electrode.
The obtained values for specific capacitance amiggyndensity for TiO2 NS electrode motivates toettine morphology
of different pseudocapacitive electrode materiatgfactical supercapacitor applications [2].
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Figure Electrochemical performance of TiO2 Nanoshetectrode: (a) FESEM image, (b) CV curves aiowarscan rates,
(c) GCD curves at various current densities, afndNgdjuist plot at a frequency range of 0.1 Hz t0 KHz.
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58. Synthesis of Iron and Iron-sulfide Nanoparticle by Green Approach using Extract of Urtica Dioica:Shubhra
Kala*, Anju Nigam, Department of Physics, BCC camps, H.N.B. Garhwal (a central) University, Srinagar
Garhwal-246174, Email: shubkala@gmail.com

Synthesis of nanoparticles using “green” approaah Yastly been utilized to test various antibaateand antimicrobial
activities. However, the applicability of these oparticles in terms of physical properties has exn explored much.
Iron (Fe) nanoparticles are widely used as nanbests and photo-catalysts; moreover, it can alsadbevant in
optoelectronic applications. In the present wawré,have used a simple green method to synthesimenanoparticles. The
green approach is environment friendly and nonetoXhe leaves obrtica Dicica were used to prepare extract, which
reduces FeGlsolution in order to prepare iron nanoparticlespiesent methodology, we have taken 10 gm of dei@des
of Urtica Dioica and moderately heated in 100 mulgle distilled water for 30 minutes and left foroting at room
temperature and then finally filtered twice. Thetaded extract was mixed in definite ratio withegldy prepared salt
solution of Iron Chloride of varied molarities 0ft60.001 M. The resulting solution was then keptlamk. The absorption
spectra of resulting solution were recorded byawulitlet- visible spectrophotometer. The absorppeak was observed at
419 nm wavelength, indicating presence of Fe namicfes. By centrifugal, Fe nanoparticles were sefgal out from the
solution and then dried. Systematic studies atimuyield of nanoparticles depending on differesrtgpneters were carried
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out. Similar approach has been utilized to prefrare sulfide nanoparticle with additional inclusiof sulfur source. The
prepared Fe nanoparticles were found in the sizgeraf 15 to 56 nm, while iron sulfide nanoparscieere of the size 15
nm to 66 nm. Iron and iron nanoparticles were a@lsaracterized by XRD and SEM/TEM to investigateicire and

morphology of prepared nanoparticles, respectively.

Keywords: Urtica Dioica, nanoparticles, iron anghisulfide

59. Modelling and Fabrication of Thin Film Solar Cdl: Sinthamani Sivaprakasam*, Sri Venkateswara Colege of
Engineering, Kancheepuram, Sriperambudur, Tamil Nadi

Recently, numerous researchers have shown interabe characteristics of metal oxide semicondgrtior potential
applications in solar cell. The suitability of Cl&3 active absorber layer for photovoltaic deviced we have tried to
optimise the deposition parameter of CuO thin filsing RF magnetron sputtering. Copper oxides angrailly existing
semiconductor materials that are non - toxic. Tvedlability of starting material copper that candxesily oxidised makes
copper oxides a naturally abundant. The band gepgg for copper oxides is reported to be rangieigvben 1.3 - 2.1 eV
for CuO and 2.1 — 2.6 eV for gD. Zinc oxide (ZnO) which has band gap energy 873V can be used as transparent
conductive oxide.

The current work focuses on fabrication of soldt oa different substrate using DC and RF magnesputtering. An
investigation into copper oxide and zinc oxide tlilms deposited on a glass substrate and FTO dositdbstrate
individually by RF sputtering at various processapaeters were observed. The electrical and optitatacteristics were
determined by using hall measurement and UV-vissiplectroscopy. The experimental result shows thatal band gap
of copper oxide thin films decreases with anneafpingcess and zinc oxide thin films provide bettetiaal transmittance
characteristics in visible spectrum proving to bgoad choice of material for solar cell fabricatioAfter optimization of
thin film flexible single junction photovoltaicet! is fabricated using CuO/ZnO thin film by RF ufgering deposition
method. The structure of the fabricated solariseshown below.

V-I Characterization is done using Cascade Mictot8ammit 11000 M — automated probe system. The mesign with
3-5-9 finger configurations will be implemented.

Fabricated CuO and ZnO thin film with various parameters

? ~7%

V-I characteristics of Solar cell Mask design for solar cell contact patterning

P

The over arching goal of this project is to deterarthe appropriate contacts for CuO and ZnO addiyers. Before finding
the efficiency the significance of different frombd back contacts will be studied in detail folas cells. In thin film
devices, such as solar cells, optoelectronics himdfim transistor, the main contributor to higlarpsitic losses is the
contact resistance between metal electrodes aivé @etmiconductor materials.
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Further performance improvements in these devicesialy possible by reducing the contact resistaBGoatact resistance
has been a major issue in most of the devicesaaralresult of contact resistance, the systempeifiorm with losses in
electrical, thermal and mechanical properties.

The contact resistance differs in cases where tmallerials are utilized in devices, as in the casenndevices and contacts
are formed between thin films. By selecting appiatpr contact materials (Ag, Au, Al, compound miais) ohmic
contacts will be made and the contact resistanid@&imeasured using four probe measurement teglniq

60. Jacky module: Intercaltion of Graphene Oxide with NBoc Ethylenediamine and Shrinked Boc deprotected
Ethylene diamine fuctionalised Graphene Oxide: Sriivasan A*., Bhalerao G.and Jebasingh B, Departmenof
Chemistry, Karunya University, Coimbatore-641 114,TN, INDIA, UGC-DAE-CSR, Kalpakkam Node, IGCAR-
Kalpakkam,- 600 109, TN, INDIA

N-Boc ethylene diamine was functionalized on thapgbene oxide covalently where the interlayer distamas increased
from 8.9A to 14 A and @ value is decreased from 8.90 to 7.40. Deproteatiofunctionalized N-Boc ethylene diamine
Graphene oxide interlayer distance was decreased 4 A to 10.4 A wherebutyl group was removed by treating with
trifluoroacetic acid. GO-En-Boc and GO-En materiabre characterized by Powder XRD, TEM, TGA, XPSCINMR,
IR and Raman spectroscopy. In IR spectroscopy, @BeE has wavenumber at 1740cm-1 which is amidepgadasent in
GO-En. In XPS spectra show the presence of N fonatization on the surface of the GO. In the XP&ctpa, the three
characteristic peaks around 280, 401 and 530 eMsponding to the C1s, N1s and O1s binding energsmectively.

The four different peaks centered at 283.99, 285283.6 and 289.82 corresponds to the binding atmised with
C=C/C-C in the aliphatic, C-O in the Secondary htlp C=0 in the terminal acid carbonyls and O=CrQhe terminal
acids, respectively. The 13CNMR solid state spectopy, GO-EnBoc spectrum h&walues of 29.58 and 160 ppm for
butyl alkyl carbon and carbonyl group of amide carland those peaks are disappeared in GO-EnBotwhies the N-
Boc group of the surface functionalized GO was demted from the GO-EnBoc.

Cis
la c1s

1b

GO-EnBoc,
0 4

Intensity(a u)

la &1b.XPS spectra of GO-EnBoc and GO-En
2a &2b.TEM 1mage of GO-EnBoc and GO-En
3.PXRD of GO,GO-EnBoc and GO-En

61. Synthesis, characterization and enhance the dispéos stability of metal oxide composites Nano fluidéor heat
transfer applications: S.Srinivasan*, Department ¢ Physics, Presidency College, Chennai 600005, TdMNiadu,
India.Email: srini.140375@gmail.com

Nanofluids offer a promising solution for heat s&r enhancement and highly suitable for practiealt transfer process

applications nowadays. Nanofluids are a class of ceolants prepared by dispersing nanomateriall high thermal
conductivity in the base fluids such as water, kethg glycol, propylene glycol, mineral oil and tséarmer oil, etc.
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The present works aimed to synthesis, preparatiginstudies on thermos-physical properties of mlsptin metal
oxide nanocomposites for heat transfer applicatidhe production of nanostructured materials argd scale at lab can
be easily done through by means electrospinnirfgnigoes. Electrospinning process yield one dimevadinanostructured
materials in the form of fibers at large scale. Wade an attempt to prepare metal oxide such as Zi@), and Sn@
nanofibers and these metal oxide nanocompositedeayrospinning methods.

The synthesized materials are dispersed in coiveitbase fluids such as water, ethylene glycohpyplene
glycol and its mixtures at various volume perceatagobtain nanofluids by two step procedures.

The prepared solution was stabilized by varioutho®s such as ultrasonication, change pH, usingieelsl etc.
A very good dispersion and stability of the fluidisy a key role in achieving good chemical stapitind good thermal
conductivity. The thermos-physical parameters saghviscosity and thermal conductivity have to beedeined from
experiments and its performance can be estimated.optimizing conditions at which better thermahduactivity and
stability of the nanofluids system have been predas this study for heat transfer applications.

Moreover, optical, electrical, rheological andrthal properties of metal oxide nanocomposites aambfiuids
were investigated in the present study.

Keywords: Nanofluids, metal oxide, heat transfer.

62. Sudharsanam S*, Sri Venkateswara College of Eirgeering, Kancheepuram, Sriperambudur, Tamil Nadu

Transition metal dichalcogenides (TMDCs) are anitay new class of material system which possesistnctive
physical properties when thinned down to atomietdgvel. Currently, graphene is the widely reskadctwo-dimensional
structure in various fields of application, andta#ly, Graphene is not alone in this area of regealhe overarching
objective of this project will be to investigatearastructure, optical, absorption and electricalpgrties of an alternative
material system, MoS which has the potential to exhibit comparable/andmproved results to graphene films. The
structural state of the MeSilms will be determined using the combination XRD and Raman data. The electronic
behaviour of the MoSwill be determined using different combinationstedls in tandem, such as, Raman spectroscopy
and photoluminescence; Raman spectroscopy andpgiosomeasurements (FTIR).

Our preliminary work on MoS2 on Glass substratesguRF sputtering shows promising optical propsrsach as around
80% transmission and absorption edge varying fr&ze\ to 2.5eV.
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The above graph shows the plot of wavelength(rstfjansmittance(%) for samples 1,2,3 and 4

Absorption Characteristics
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The above graph shows the plot of hv(eV)alsvj*2 for samples 1,2,3 and 4 wheres the absorption coefficient.
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The above graph shows the plot for hv(eV) atsv)"2 for samples 4,5 and 6 wherés absorption coefficient.

63. Nanostructured thin films for solar cell appliations: T. Shiyani*, T. Bagchi, School of Nanosciem®, Central
University of Gujarat, Gandhinagar-383030, India. ®RI Institute, Rajkot-360003, India. E-mail:
tms.sri@outlook.com

Solar energy is the most natural source of energthe earth. Solar cell is the most efficient devie harness the solar
energy for practical applications. The light-toettecal energy conversion process in photovoltawices relies on the
separation of electrons and holes. The fundamgmgdics behind the photovoltaic effect is chargeasa&tion using the
potential developed at a p-n junction or heterdjionc We have proposed the work on the developrogrblar cell using
semiconductors such as £ZasSnS (CZTS), TiQ, ZnO, and graphene; ferroelectric such as BaTBTO), ferromagnetic
such as BiFe@(BFO) and other nanostructured thin films. Thedm@mp of BFO, CZTS, BTO, ZnO, graphene, TiBin
films are about 2.78 eV, 3.2 eV 1.5 eV, 3.3 eV 50e¥/, 3.03 eV, respectively. The thin films of seariductors will be
deposited on FTO, ITO and Mo coated glass substratisg sputtering and electrodeposition method.héle proposed
the fabrication of thin film solar cells as well dge sensitized solar cells using the combinatibsemiconductor thin
films and natural dyes such as tulsi-basil, spinath Solar cells would use the characterizatiosotar cells using X-ray
diffraction, Raman spectroscopy and scanning elactmicroscope and solar simulator. CZTS thin film&re
electrodeposited on Mo and F:SnO2/Glass substeatesom temperature by single step method fromoueaus solution
containing tri-sodium citrate and tartaric acid @snplexing and pH controlling agents, respectivédaman spectra
showed the existence of crystalline CZTS phase. gdst-annealing treatment was carried out in theptrature range
400-600 °C in an Ar-atmosphere to improve the CHh&se composition and crystallinity. The kestaCET'S phase grew
to larger extent upon annealing at 500 °C. BiFé&Oa functional material that gives ferromagnefayroelectric and
multiferroic properties and it has potential apglions for photovoltaic devices. We have propose@w mechanism of
charge separation and photovoltage generationo@irs exclusively at nanometre-scale ferroelecddmain walls in
BFO under light illumination. BFO thin films haveedn used as an absorber for sustainable photava&iices. The
combination of various nanomaterials gives bettgrtito-electrical energy conversion efficiency.

64. Microcellular Biocomposite Bone Scaffolds fronUltrafine Fluorcanasite/Poly-(e-caprolactone) using combined
technique of Particulate Salt Leaching-Freeze Dryig: Vijay Shankar Kumawat*, Subrata Bandhu Ghosh, Sachita
Bandyopadhyay-Ghosh, Department of Mechanical Engieering, Manipal University Jaipur, India,
vijayshankar.kumawat@jaipur.manipal.edu

INTRODUCTION

Natural healing of bones can sometimes be challengispecially in the case of massive bone lossidBs, conventional
bone scaffolds are often unable to repair and angrdefective bone tissues in an efficient mahnéwgainst this
background, continuous development of suitable bienmls and processing methods is pertinent foreldp new
generation bone scaffolds with three-dimensionak pgiructure. The scaffold are expected to mime élktra cellular
matrix to enhance cell seeding, proliferation, argv mineralized bone tissue formation. Traditiopiaceramics such as
hydroxyapatite (HA), tri-calcium phosphate (TCHjhaugh, are biocompatible, and chemically statiley possess poor
mechanical properties and castability, renderiregrthunsuitable for load bearing applicatioridowever, previous studies
have established that bioactive modified fluorc#aa@-C) glass-ceramic has promising potential dsoae substitute
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biomaterial owing to its fluorapatite crystallindgse, outstanding mechanical properties and thguarability to bulk
nucleate.

EXPERIMENTAL METHODS

Synthesis & fabrication of ultrafine-fluorcanasilass-ceramic/PCL composite scaffolds

Selective engineered glass batch was designedusehtiirough stoichiometric modification of calciand phosphorous
oxides, while, poly-caprolactone (PCL) was used as polymer matrixeteetbp composite scaffolds. Initially, modified
fluorcanasite glass batch was melted, followed byewfritting. Obtained dry glass frits were medhaty milled in high
energy ball mill using ethanol as a process caliigphgent to obtain ultra-fine glass particlesdily glass particles were
heat-treated in tabular furnace by adopting twgestaontrolled heat-treatment profile to produce ¢@ss-ceramic.
Combined technique of salt leaching and freezendryias been used to develop a range of composie smaffolds with
varying porosities, followed by their characterigas.

RESULTS AND DISCUSSION

X-ray diffraction (XRD)

X-ray diffraction (XRD) traces of ultrafine-fluorosaite glass-ceramics established the presencirofation of
frankamenite, fluorcanasite, xonotlite, and flu@tie crystalline phases.

Scanning electron microscopy (SEM)

SEM results indicated distribution of ultrafine-R@ithin PCL matrix, along with interconnected micetlalar pore
networks within composite scaffolds, essentialdone proliferation and cell adhesion.

Fourier transform infrared spectroscopy (FT-IR)

The FT-IR spectra of the samples confirmed thegmes of characteristic peaks of ultrafine FC, P@ng with possible
interactions between PCL matrix and ultrafine-Fibfercements.

Micro-indentation of ultrafine-FC

The ultrafine-FC was subjected to micro-indentatiest, which resulted into a hardness of 6.8 GPis 1B ~1.7 times
higher than the reported literature value of conuia¢HA (3.9 GPa).

Biodegradation and pH change

Biodegradation and pH studies through incubatiorsazffolds in Hank’s buffered-salt solution at 379@dicated that
biodegradation rate of ultrafine-FC/PCL composttaffold could be tuned by incorporation of ultr&fiRC. Further, pH of
solution indicated stability at different time intals.

CONCLUSION

Ultrafine-FC was successfully synthesized, as ewddd by XRD study. Microstructural and functionalistudies
confirmed the interconnected porous network andriatial compatibility of PCL and FC reinforcemebBegradability
studies indicated that the bio-composite scaffoldse biodegradable and the degradation rate coeldubed upon
incorporation of ultrafine FC within PCL matrix.rfilly, this study could establish that the noveldeigradable, bioactive
composite scaffolds can be used as potential irtgofan orthopedic applications.
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65. Ixora Coccinea L., (Jungel Flame) Leaf ExtracMediated Bioproduction of Silver Metal Nano Particles with
Antibacterial Properties: Vinay S P*, Chandrasekhar N, Research and Development Center, Department of
Chemistry, Shridevi Institute of Engineering & Tednology, Sira Road, Tumakuru - 572106, Karnataka, rdia.
*Corresponding author: Vinay S P. Email: s.pvinayl8@gmail.com

The communication describes a green synthesis aplprfor bioproduction of silver nanoparticles (AgYRby leaf
concentrate ofxora coccinea as bio-reducing agent. The silver nitrate solutioderwent a rapid bioreduction when
treated with leaf concentrate bfora coccinea to generate AgNPs as indicated by the charactedstior change of the
solution from light green to reddish brown. Thetadbed particles were characterized by varichsaracterization
techniques and their biological application.

KEYWORDS: Silver nanoparticles, Solution syntheSEM, TEM, Antibacterial activity.

66. Visnupriya S*, Sri Sarada College for Women, Sam, Tamil Nadu

The quality of human life depends to a large degneghe availability of energy. Motivated by contously growing
global energy demands and the depletion of readliisessible fossil fuels; the search for alterna@wergy sources,
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particularly renewable solar energy, has becon®. Vitespite the clear advantages associated wittadoption of solar
cells, they need to be cost-effective and priceshpetitively in comparison to conventional energgawrces, as any
technological or performance improvements mustddarized against the associated cost.

Photovoltaics is an empowering technology thatvedlais to do totally new things, as well as, do thlithgs better.
Photovoltaics is the technology that generatesctitarrent (DC) electrical power measured in W@#§ or kilowatts
(kW) from semiconductors when they are illuminabgdohotons.

The dye-sensitized solar cells provides a techiyicald economically credible alternative conceptptesent day p—n
junction photovoltaic devices. It is low-cost phattiaic devices have received widespread attentioacent years, simple
manufacturing processes together with their adgmaas attributes (e.g. lightweight, flexible, lowaxic, and good
performance in diverse light conditions. DSSCs wiaf four key components such as photo anodesitteer (DYE),
Electrolyte and Counter electrode.

DSSC typically consists of a several micron thiekngconductor (e.g. TiO2, ZnO and SnO2) film serasdh photo- anode
that is coated or grown on a conductive FTO sutesteasensitizer (i.e. dye; e.g. N719, N3 or orgalyies by monolayer
adsorption an electrolyte (e.g. I13_/I_ and Co2+/€o3dox couples) injected between the sensitizdrcaninter electrode,
and a counter electrode (e.g. Pt and carbon misledi@posited on another conductive FTO substrate.

lllumination by visible light irradiation on the ptoanode causes photoexcitation of electrons eccam the HOMO
(highest occupied molecular orbital) to the LUM®OwEst unoccupied molecular orbital) of the dyedaid by injection
of electrons from the LUMO level to the conductioend (CB) of the semiconductor leaving the dyerirozidized state.
The oxidized dye is restored to its original stayeelectron transfer from the electrolyte, and #tep is known as the dye
regeneration process. Regeneration of the dye ddyotfide intercepts the recapture of the injecledten in the CB by
the oxidized dye. The triiodide ions (I13-) formed thhe oxidation of iodide diffuse through the cemélectrode usually
composed of finely divided Pt. The regenerativeleys completed by the conversion of 13- to I- iofd$e counter
electrode returns charge from the excitation execincuit back to the cycling circuit in the cell.

Titaniumdioxide (TiO2), as one of the most impottaemiconductors, has been extensively studied tduiés high
catalytic activity, long-term stability and considble versatility in various fields such as photdatysis, photovoltaic
cells, sensors, lithium ion battery materials, pégits, sunscreens.

Owing to the above concepts and the importanceyef €nsitized solar cells | have planned to work®ynthesis and
Characterisation of Hydrothermally prepared Titetilioxide Nanoparticles to Improve the Stability d&féiciency of Dye
Sensitized Solar Cell”

Titaniumdioxide will be prepared by hydrothermalthwel. For the prepared TiQfanoparticles X - ray diffraction is
performed to determine the crystallographic stmgcind phase purity .The specific surface aregang size distributions
of the nanostructures were calculated from Brunstiemmett—Teller (BET) and Barrett—Joyner—HalendaH)Bdpproach
respectively. The morphological images of NP wadentified with Field Emission Scanning Electron iscopy
(FESEM) and High Resolution Transmission Electroitrbscopy (HRTEM). The elemental composition of HE is
analyzed with Energy Dispersive Spectroscopy (EB8lally, the NP were prepared as a photoanode;hwikiapplied to
DSSC.

The photoelectric conversion efficiency is calcethtoy knowing short circuit current, open circudltage, fill factor,
power input. The fill factor (FF) is the ratio b&ten the maximum output power density available #redmaximum
power combining short-circuit and open-circuit atfons. By improving the efficiency of DSSC it caontribute to the
global needs.

67. Tunneling Field Effect Transistor: Challenges ad Solutions: Dip Joti Paul*, Bangladesh University of
Engineering and Technology (BUET), Dhaka, Bangladés

Effect of transistor’s length scaling
» Speed of transistor has increased
» Transistor density or roughly function density 6ftias increased
» Price per transistor or roughly cost paid to onefion has decreased
» Tremendous increase of IC power density
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68. Radioastronomy and Applied Radio Frequency, Coplex Systems Modelling, Climate Research and Renebla
Energy: Dr. Michel Roddy Lollchund*, University of Mauritius, Reduit, Mauritius

RADIOASTRONOMY & APPLIED RADIO FREQUENCY

*The Mauritius Radio Telescope

The Mauritius Radio Telescope (MRT) is a 2 x 1 km array of helical
antennas situated at Bras-D' Eau. It was built (1988-1992) by an Indo-
Mauritian team with UoM as the local partner to survey the Southern
Radio Sky at 150 MHz and has also been used to observe Pulsars.

The observatory is now run by the Physics Dept. under the leadership of
the Head of MRT (presently Assoc. Prof. G K Beeharry). It is currently used
for other daily observations, following the deployment of new instruments:
CALLISTO for Solar Activity Monitoring, Scintillation Monitor for lonospheric
Scintillations studies and more recently a scientific grade weather station
for the accurate measurement of solar radiation. MRT collaborates with
South Africa in the context of the Square Kilometre Array (SKA)
international project. The SKA will be the world's most sensitive
radiotelescope. In future, our observatory is expected to host new
sophisticated installations: a parabolic antenna to form part of the African
VLBI Network , a node for the SKA and a better optical observing facility|

69. Bioactive ceramic powder prepared using a nesol-gel process: Dr. Xuan Vuong Bui*, Sai Gon Univsity, Ho
Chi Minh City, Vietnam

» Bioglasses or their derivation can be used to beplacement.

*  When implanted, they reacts with the surroungiihgsiological fluid, causing the formation of adngxyapatite
Cao(POy)e(OH), (HA) layer at the material surface. The HA lalias a similar composition to the mineral phase
of bone, which allows for strong interaction antegration with bone.

e This study is to synthezise the bioceramic with 45@, - 24.5% CaO - 24.5% Na@ — 6% BOs (wt%), wich is
similar to the bioglass 45S discovered by Larry ¢teh970.

70. Conversion of Eppawala Apatite into Non-Toxic idroxyapatite Nanoparticles: Mallika Gedara Gayan @sanka
Nirodha Thilakatrathna*, University of Peradeniya, Peradeniya, Sri Lanka

Apatite deposit located at Eppawala is the largeshomically important naturally occurring apatieposit in Sri Lanka.
A very high economic value can be added to Eppaapddite deposit by synthesizing medical grade dwyhpatite (HA)
nanoparticles as those HA nanoparticles are matladthigh cost. Therefore, our attempt in this gtisdo synthesize non-
toxic HA nanoparticles from EPAP using an effectimple technique.

The HA nano particles were synthesized throughoaqss of calcination.

That resultant HA nanoparticles weegealed in XRD and FTIR results. Removal of impesi of F and Cl was
confirmed using EDX spectra. MTT assay confirrtteat the synthesized HA nanoparticles are nontaierefore, there
is a high potential to use this synthesized HA pobdn biomedical applications, which is a long &ee substantial value-
addition to EPAP

71. Nanoemulsion based-novel drug delivery systerarfControlled release of Diclofenac sodium with sythesized
glycolipid as permeation enhancer: Pubudu Premarathe*, University of Peradeniya, Peradeniya, Sri Lank

The effect of the glycolipid, hexadeddb-glucopyranoside, incorporated in NanoemulsioME)( towards the
enhancement of skin absorption and skin permeati@iclofenac sodium (DS) was evaluated. A Frarifudion cell with
a piece of pig's ear epidermis indicated that thminmized NE formulation with glycolipid (0.05 wt%#xhibited
significantly higher permeability than the conventil formulations.

A glycolipid, hexadecyB-D-glucopyranoside, was synthesized and charaetbriz/ using Nuclear Magnetic Resonance
Spectroscopy (NMR) and Fourier Transform Infrarqee@roscopy (FTIR) and its ability to stabilize ndemulsions
loaded with bioactive compounds was investigatesthBacetylated and deacetylated compounds wered fourexhibit
thermotropic and lyotropic liquid crystal behavior.

The releasing profiles of DS from NE formulationghibited first order release kinetics resemblindiffusion controlled
release model for the first 8 h. Incorporating hkeeylB-D-glucopyranoside in NE formulations shows sigrafit
potential as a delivery vehicle in the cosmetiad plnarmaceutical industry.
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72. Research on Nanoscale Devices: Sumaiya Wahidangladesh University of Engineering and Technology
(BUET), Dhaka, Bangladesh

Our research aims at exploring the existing narlesehnologies and analyze devices compatible wedtinent trends.
Being interested in both the top-down and bottomapgproaches of nanotechnology, we work towardsgib@l of
proposing structures, methods and devices that beaythe future of nanotechnology. Our work also udek the
analytical/empirical/semi-empirical/compact modglitechniques of different devices with a view talerstanding the
device physics along with achieving computatiorféitiency. In order to carry out the large-scalmsilation works, we
are equipped with standard High- Performance-ComguHPC) facility to accommodate 1D/2D/3D deviémulators,
widely used open-source molecular dynamics simadasoftwares as well as some commercial softwanesugh
collaboration.

73. Ab-initio Study of the Electronic Properties of Group IV Monochalcogenides Based Hetero-bilayer: dwsif
Taher*, Bangladesh University of Engineering and Tehnology (BUET), Dhaka, Bangladesh

e 2D atomically thin materials are of considerablteliast owing to their intriguing properties promgifor a wide
range of applications.

e Studies show that no single 2D material possessgsqb properties for the practical applications.

» Modulation of electronic structures and propertsealways an open question for the studies of 2braaterials.

e Among various modulation methods, constructing \GanYaals (vdW) hetero-bilayer is intensely carioed.

74. Charge career dynamics of PbS in PbS/ CdS quamh dot sensitized solar cell: Electrochemical impeahce
spectroscopic analysis: Manjceevan Arumukham?*, Solt Eastern University of Sri Lanka, Sammanthurai, Si
Lanka

In PbS/CdS quantum dot sensitized solar cell (QDStBs PbS g-dots were synthesised with varyingctitéonic, and
anionic precursor solutions by SILAR method. Afteposition of a PbS g-dots layer, three cyclesdf$ @nd three cycle
of ZnS were deposited by SILAR method on Tifesoporous layer using 0.05M cationic and 0.05Nbrda (SV)
precursor solutions. Likewise various concentraiohprecursor solutions used to deposit PbS qg-&itS g-dot prepared
with 0.03 M lead ion, 0.03 M sulfide ion mixed 3-rogptoproponic acid showed the highest efficien£y5®&7%.
Deposition of PbS g-dots with the low concentratafnprecursor solution minimized the charge recoration greatly
while PbS exhibits high transport resistance. @&mment of quantum dot deposition with higher com@gion of solution
results in higher absorbance of light while chargombination is enhanced and charge transporédsed.

75. Designing high Efficiency CdS/CdTe Based Sol&@ell: Ajanta Saha*, Bangladesh University of Enginering and
Technology (BUET), Dhaka, Bangladesh

By the end of 2016, cumulative photovoltaic capacitached about 302 gigawatts (GW) which is esgahab be
sufficient to supply between 1.3% and 1.8% of globkectricity demand. Global annual Photovoltaid/YPpower
production is expected to reach 500 GW by 2020 ntpkhis one the fastest growing markets. As a tesubddition to
classical monocrystalline and multicrystalline soleells novel techniques such as nanocrystallinetamorphic
multijunction, organic processing, thin film anchets will pay an important role in the future depshent of a more and
more innovative material and efficient solar cellow cost.
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Indian
Nanoelectronics
Users Program

Indian Nanoelectronics User Program (INUP)is a joint program run by CeNSE, 1ISc and IIT Baylio accelerate
research and development activities in the areaamsioelectronics in India. The program, funded by Ehinistry of
Electronics and Information Technology (MeitY), Gomment of India (Gol), was launched in 2008 anda® in its
second five-year phase.

The program provides hands-on-training to qualiféedl motivated scientists and engineers from ardhadcountry in

nanotechnology and subsequently, allows them ty caut their research projects at CeNSE. Easy adeethe state of the
art equipment and technical expertise of scientistsengineers resident at the Centre makes ithp@ssr aspirants, even
from the remote corners of India, to be engagecliting edge R&D. INUP has expanded its footpritroas India with a
network of over 700 educational institutes.

INUP has grown rapidly over the years and now ralyi conducts the training workshops throughoutytbar. At any

given time, more than fifty INUP projects are aetat CeNSE. Since the launch of the program, ni@e 6000 scientists
from around the country have been trained and rimeia 600 research projects have been carried agedBon the
research work done under this program, more thah BB.D. scholars, registered in universities aclosta, have

graduated. Users under this program have authoord than 400 publications and more impressivelyehapplied for

more than a dozen patent applications. The unpested outreach of the program and its success des ¢onsistently
recognized by the government. INUP was a featuredram at the “National Good Governance Day” in201

Levels of training provided under INUP:

1. Familiarization Workshop
2. Hands-on Training Workshop
3. Execution of Research Projects

Special Training for Scientists from Neighboring Caintries

Over the past few years, India’s role in promotamyd assisting development in neighbouring counthias increased
substantially. Encouraged by the success of INMNSE has now embarked on providing INUP-type tragjrio scientists
from neighboring countries. The program is suppbitg the Ministry of External Affairs (MEA), Gol.ist of such
workshops was conducted off' February 2016, which was attended by 26 scienfist; Sri Lanka, Bangladesh,
Myanmar and Maldives. The initiative has generatgdrested from many more countries seeking oppdies to
participate in similar programs and access to rerafation facilities available at CeNSE. MEA iggeato expand the
program, enabling India to become an internatibinél and destination for nanotechnology R&D.
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-STESM

Linking Researchers and Resources

Indian Science Technology and Engineering facilities Map

“The What and the Why":

It has always been the basic tenet of the Goverhofeindia, in generously funding R&D efforts atagiemic
institutions over the years, that facilities esti®d through such support be made available teetin@eding
them and qualified to make use of them for theimowesearch work. However, this was never easy or
straightforward for, among other reasons, there masready source of information of what facility sva
available and where. Thanks to the Web, it is me&sier today to have a national and regional “itorgmof
resources”, so as to match users with the resotinegsneed, and to do all this in an efficient &rshsparent
manner. This can lead to a leap in R&D productiityl greatly enhance the effectiveness of publiestment.
This is the motivation behind I-STEM.

It is gratifying that the genesis of I-STEM is thery successful Indian Nanoelectronics Users ProgiUP),
supported strongly by the Ministry of Electronigsdanformation Technology (MeitY), Gol. Now in itenth
year, INUP has provided access to the state-o&théacilities at CeNSE to academic researchens fatl
corners of the country, all expenses paid, so thay could receive hands-on training and carry out
sophisticated R&D projects at the Centre. Havingeieed from an “open” publicly-funded national oesce,
INUP participants readily volunteered with informoa@t on public-funded facilities in their respective
institutions, providing the initial, unofficial dabase that has now led to the I-STEM national porta

The How:

The I-STEM Web Portal is the gateway through whiskrs can locate the specific facility (ties) timexed for
their R&D work and identify the one that is eitHecated closest to them or available to them thenest.

Through a recent directive of the Gol, institutiadhat have procured and installed R&D facilitieshafunding

from the agencies of the Gol are now (will be) ieggh to list them on the I-STEM Portal (which wile

regularly updated and can be accessed via a MApi. Either through the I-STEM Portal or the wete ®f

the organization which is the custodian of the mekfacility, a user can make a reservation fongi#i, as per a
mutually convenient schedule. To enable the runaimgy maintenance of the resources, the organizatsn
prescribe a user fee, which depends on whetharg®eis from the academia (and whether s/he hasearch
grant), a public institution, or from industry. Apel of Experts will be formed over time to helgnss(via the
Web) to make the most informed use of resourcesraadilable through I-STEM.

For more details, please visit wwv.i-stem.ac.in or download the app (i-stem) from google play store.
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CeNSE facilitates external academic researchers in the utilization of facilities established at 11Sc B luru under its outreach program “INUP”. It is the

Centre for Nano Science and Engineering (CeINSE),
Indian Institute of Science, Bengaluru, Karnataka, India
http://www.nano.iisc.ernet.in

°

B

interface between the Centre for Excellence in Nanoelectronics (CEN) and researchers from around the India, as well as abroad, enabling them to access state-

of-the-art laboratories and the expertise available.

Indian perspective
(Funded by Ministry of Communication and Information Technology,
Govt. of India)
About INUP
* INUP Phase I: Launched in August, 2008 and completed its five
successful years of operation on 31 Jan 2014.
INUP Phase II has begun on 1% Mar 2014.
Conceived and funded wunder “Microelectronics and
Nanotechnology Development Program” of the Department of
Electronics and Information Technology (DeitY), Ministry of
Communications and Information Technology (MCIT), Govt. of
India.
Aims to make available the national facilities equipped with
state-of-the-art device fabrication and measurement laboratories
to researchers from around the country, who lack access to even
modest capabilities of the kind.

The Three Levels of INUP

Level 1: Familiarization Workshop involving lectures and tutorials,
conducted for about 100 participants at a time;

Level 2: Hands-on Training in device fabrication, measurement,
and simulation, held for about twenty five people at a time,
selected from among those previously “familiarized”;

Level 3: Execution of Research Projects by researchers so trained.

Uniqueness of IN

Though the sharing of expensive nanofabrication facllltlcs is the norm around the
world, DeitY recognised the different needs of Indian academic researchers. INUP
therefore is tailored as a comprehensive training program, leading to the execution of
sophisticated research projects at the CEN facilities, with all expenses met by INUP,
obviating the need for and delays in obtaining research grants. Such grants are often
not available to researchers from small and remote Institutions. It is the
perceptiveness of DeitY that has made INUP so well received and successful. The
“hands-on” aspect of INUP is designed to impart skills, wherein researchers spend
many hours in state-of-the-art clean rooms, making devices and getting a “feel” for the
processes and technologies involved. INUP is thus very much a pathway to meeting the
needs of “Make in India”.

An Unexpected Bonus
A collateral benefit - a bonus - of INUP has been the participation of college teachers
in Workshops and research projects. Many of them have remarked that, as a result of
participating in the Workshops, they can now teach in the classroom better and more
confidently - because they have, for the first time, handled a silicon wafer or seen the
insides of a an actual VLSI circuit. Thanks to INUP, thousands of students from around
the country will learn and know semiconductor technology better.

A Sample of Research Projects done under INUP

Zn0O-based MSM Micro-Heater Osmotic Pressure
Photodetectors Sensor
R ey e Total No of institutions 157

o vty

G el ety v Academic 133

ey g oy 4 RAD:11
— O e . 2o

Mk ot 0, Industries:13
0, 00 M|

2200 researchers have been trained in INUP Phase 1&Il,
Generating 110 Publications & 13 Patents (to date).

Foreign Perspective
(Funded by Ministry of External Affairs, Govt. of India)

Familiarization Workshop involving lectures and tutorials,
conducted for about 30 participants at a time; followed by
Hands-on Training in device fabrication, measurement, and
simulation,”

First workshop of it’s kind was organized on January 17

-Feb 3: 2016 with 26 Participants from different
countries:

SriLanka  Bangladesh Myanmar  Maldives

Group Photo of the Participants from India-
Neighbouring Countries

Participants with their posters




‘ @ Centre for Nano Science and Engineering (CeNSE), £

Indian Institute of Science, Bengaluru, Karnataka, India
hmlﬂm&enmammn
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@ Products — Using CeNSE technologies

A s

Envirobat )
Presf:lozebas'fnsor Ges Seﬂs"\g MO"“O"W sys'em Intracranial IP?O:SU!E Sensor
Electrolithography

About CeNSE
Started fully functioning in 2011

21000 sq. ft. National Fabrication & Characterization
Facilities

MTech, PhD and Summer Internship programs PM Shri Modi, being presented with a memento in which

“OM” was scribed by electrolithography (Nanometer Scale)
15 Faculty Members (of which 5 are Emeritus) on February 18, 2015

150 PhD & 40 MTech Students / 130 Dedicated Staffs
Handheld Device for Diabetes Management developed through

Outreach Programs for Indian and Foreign Academics in house R&D
Diabetes Indian Scenario Translating Ph.D. Research to Product
" . i n . Worldwide Burden Diabetes Capital? through the Incubation of Startup

Substantial discount on facility usage to Indian and Foreign
Academics Pa '?‘

th®
What We Do Our Vision for Diabetes Management with Sho dh

Electrochemical Biosensor Technology
[ oo T

W,

+ 7 Indian Patents, 1 US Patent,

+5 International patents to be filed
* Sept 2015: Start up incubated at SID, lISc
* Aug 2016: Expected product launch

* Research on fundamental aspects of

Research science and technology

Development * Enable the conversion of technology
to products with impact

5 zevg

¢ High Impact manpower for the

Education S

The CVD System developed by scientists at CeNSE, in collaboration
with KAS Technologies, Bengaluru

Create social impact!
Additional focus on addressing problems of local relevance

Cleanroom Facility~75 Tools Charactenzatnon Facility~35 Tools

The CVD sy , developed for ialization, was launched in
March ,2016 at the Bangalore Nano Conclave”

50



The Centre for Nano Science and Engineering (CeNSE) was igls¢ablin 2010. CeNSE focuses

interdisciplinary research and education in the broad area of neastence and technology coverir
topics such as Nanoelectronics, devices, materials, micro- and Mat@m®echanical systems, bio- a
Nano-photonics, bio-electronics, interfaces and integrated smhidlsgstems. In addition to the reseat
programmes of the core faculty, the Centre runs an interdisciplieagarch programme involving mo

than 40 faculty members from various departments of basic s@ekcengineering at the Indian Institu

of Science (11ISc). The Centre offers a PhD programmits @fwn and an interdisciplinary PhD programre

in allied areas, and has close interactions with industry. irfaifom 2014, CeNSE has initiated

M.Tech degree program in Nano Science and Engineering. A state—of-thaedabmecation facility with a
clean room spanning 1400 square meters is located at the Celmtreddition, there are sever
characterization labs that cater to material, electronichamecal, chemical and optical characterizati
The Indian Nanoelectronics Users Programme, INUP, is a unidisgiv@ of the Ministry of Electronics
and Information Technology (MeitY), Gol, was launched in 2008 to aateleesearch and developme
in Nanoelectronics. To this end, INUP provides training to aspirireprelers in Nanoelectronics, as w,
as, access to the advanced (national) facilities at CeNSEe wwk on selected, meritorious resea
projects may be conducted with help and guidance of faculty merabértechnical staff at CeNSE. T
date, hundreds of researchers from over 150 academic institutions foamdathe country have
participated in INUP training workshops. Many of them have caaigdesearch projects under the INU

leading to research theses, publications, and patents.

To know more about CeNSE, please visit:

http://www.cense.iisc.ac.in/
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