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Themotivation of this faculty development program (FDP)is
to bring together faculty members from different institutions
to share and exchange their ideas and research findings in the
field of emerging advanced nano-electronics, their
processing as well as their sustain ability and applicability in
different fields of interest. Through this forum, the
participants will have opportunities to discuss innovations,
encountered challenges and their probable solutions in the
field of nano-electronics. This program could provide a
virtual environment for faculty members to collaborate and to
contribute to the collective effort in developing a knowledge-
based sustainable society.

+Contents

+ Nano Materials for Gas Sensors

+ NanoMaterials for Optical Detectors

+ Nano Materials for Hydrogen Energy Applications

+ Nano-Photonics Waveguides

+ Nano-Photonics assisted SolarCells

+ Spintronics

+ Supercapacitors




S.No

Expert Name, Affiliation and Title of Talk

Dr. Govind, Senior Principal Scientist & Professor (AcSIR), NPL, New Delhi

1 Title of Talk: Fabrication of Next Generation Optical Detectors for Ultraviolet
Radiations
5 Dr. Mahesh Kumar, IIT Jodhpur
Title of Talk: Growth of MoS, Nano Materials for NO, Gas Sensor
3 Dr. Aditya Jain, Inst. of Materials Science and Engineering, NUAA, China
Title of Talk: Multi Layer Ceramic Capacitors for Energy Storage Applications
4 Dr. Mohan S. Mahata, DTU, New Delhi
Development and Applications of Nano Sized Luminescent Materials
5 Dr. Anshu Sharma, Central University of Haryana
Title of Talk: Nano Materials for Hydrogen Energy Applications
6 Dr. Praveen Kumar IACS-Kolkata, and Chair of the MCAA Indian Chapter
Title of Talk: Material Science Innovations for Hydrogen Generation from Water
Dr. Pooja D., Senior Scientist, CSIR-CSIO, Chandigarh
7 Title of Talk: Carbon Quantum Dots: A Promising Platform for Water Pollutants
Monitoring
8 Dr. Rakesh Ranjan .NIT Patna
Title of Talk: Nano-Photonics Waveguides and Its Applications
9 Prof. Vijay Janyani, MNIT, Jaipur
Title of Talk: Photonic Crystal Assisted Solar Cells
10 Dr. Sanjeev Yadav, GEC, Ajmer
Title of Talk: Nano Antennas and Metamaterial
1 Dr. Anurag Gaur, NIT Kurukshetra
Title of Talk: Spintronics based Magnetoresistive and Multiferroic Materials
12 Dr. Balwinder Raj, Associate Professor, NITTTR Chandigarh
Title of Talk: Multi Gate Nano-Electronics Devices
13 Dr. Kanupriya Sachdev, Professor, MNIT Jaipur
Title of Talk: Carbon Nano-Materials and their Applications
14 Dr. Rishi Vyas, Associate Professor, SKIT
Title of Talk: Aspects of Conductometric Gas Sensors
15 Dr. Anurag Gaur, NIT Kurukshetra

Title of Talk: Super-capacitors: The future energy storage devices
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Resource Person
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Registration Fee

There is No Registration Fee.
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Fabrication of Next Generation Optical
Detectors for Ultraviolet Radiations

a Dr. Govind Gupta
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Growth of MoS, nanomaterials for NO, Gas
Sensors
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Aspects of MoS,

Structure: - .

Vertical

Layered structure (1L ~ 6 A) e

Lattice constant ~ 3.1 A a=b=3.1 A Sla'k b
~ =123A =

Bondlength Mo-S ~2.39 A ¢ 2

Phase: -

Plan view

o . Addou et al. ACS Appl. Mater
2H = Mo atom cordination trigonal  1,/e,fuces, 9124, 9, (2015)

prismatic, semiconducting band gap,

& g Mo, bulk
1T = Mo atom cordination octahedral,
metallic band gap

Energy band gap: -

Bulk MoS, = 1.2 eV (Indirect band gap)
Monolayer MoS, = 1.9.¢V (Direct band Wang et.al. Nature Nanotechnology , 699,7, ( 2012)
gap)

leyuein  riayms  wus  Dep

| |
Mahesh Kumar Rukhsar Zafar

®) o
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hole transport
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Capacitor Types

Paper Polystyrene

— — ——— -

Silver Mica

Electrolytic Polycarbonate Polyester

"m o=

Ceramic Tantalum Electrolyte  Feed Through Trimmer Variable

!

ECE SKIT

]HH[HH|IHIWII|
0 1 2cm

ECE SKIT

Capacitance: 0.1 pF
Size: 0.25*0.125%0.125 mm 5
Temperature range: -55 to 85 °C \
Rated voltage: 6.3 V N

N
S

Smallest capacitor available in the market
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Bawana Road, Delhi-42
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ETNE-2020 (22.09.2020)

Why Photoluminescence/fluorescence ?

Fluorescence is very-3 sensitive!
Work with subnano molar conc.
Femtomolar and single molecule can be

It provides information on the
molecular environment
It provides information on dynamic
processes on the nanosecond time
scale
= Fluorescence probes are essentially molecular stopwatches, which monitor
dynamics events occurs during the excited state lifetime such as moment of

proteins or protein domains

Laser-Spectroscopy laboratory, DTU

Dr. M.S. Mehata (Lab In-charge)
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CNT/PC

Nanocomposite
Aluminum | > A

Coating \ -
Silver Paste Copper Wire
clectrodes

Fig. Gas Permeability set-up

> The permeability constant has been
calculated by Fick’s formula-

Flux (J) X Membrane thickness (I)

Pressure difference (AP)

> The measurements were taken at room
temperature and at 40 psi.

Fig. Keithley-238 high current source measuring unit

> For 1-V characteristics, electrode contacts have
been made using silver paste.

CONCLUSION

T Sophisticated battery for energy
storage.

High potential as a relatively clean

fuel of the future.

= Negative net energy i.e. it takes
more energy to produce it than it
contains.

= Very low calorific value.

& Requires larger and heavier fuel

tanks.

& Extraction methods are extremely

energy intensive (e.g.. Electrolysis of

water).

Hydrogen Cycle
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- Damage to critical cell components, such
as proteins, DNA, lipids, etc.
- i i eration

i ~ Prototype =
/ were Se Water Polluation
In India

Intensity (a.u.)

» Wavelength: 420 nm;
ission Range: 450-550 nm

Wavelength (nm) 2
Pooja et al. ACS Interfaces, 2017

Al

4 Dr. Shubhi Jai

Intensity (a.u.)
Intensity (a.u.)

-
=3

58
28
S

2

£2
24
i<
5L

N

Se (1000 ppb)
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Wavelength (nm)

Biank

relation between I,/ Vs.
selenite concentration

Quenching pattern of
fCQDs: Se concentration
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Se Concentration (ppb)
K., = 7.47 X 1050
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Sensing/color response of sensor towards As(III) Ions

Colorimetric changes observed with

- - S—— = = = : .
“" & — naked eye for Arsenic(III) with cr-
Y 1 CQDs
L/ J

Blank 1ppm  Sppm 10ppm 125ppm 15ppm 20 ppm 30 ppm 50 ppyp

25

N

UV-Vis characteristics for the cr-
CQDs colorimetric changes
observed for various concentration

of Arsenic (IIT) 1 P

Absorbance(a.u.)

Future Plan: : %0 %0
+ Lowering the detection limit e
* Transfer of sensor probe onto paper substrate

* Re-optimization for sensing with paper strip

ETNE, 23 September 2020
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normalzed E, (Vim)

SOl ba \ uvide is highly suitable for evanescent fi

ption cal nsing applications.
Light is mostly confined in the slot region of the slot waveguide,
which is mainly due to the discontinuity of electric field in high
refractive index regions.
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Photovoltaic Effect DI

Three important functions of a solar cell: ,—_‘_ e - e
= 5 s . St _—
Carrier generation: The generation of oo
—

carriers occurs in the bulk of the material.

Carrier separation: The separation of

carriers would require a p-n junction.

Carrier collection: For effective carrier l l l.wm.'wml l
. - . + .
collection, a proper contacting method is /" Anti-Reflection Coating
- Front Contact
required.
F oo junction
Additionally anti-reflective coatings are Base
used to minimize reflection from the front
£ d i Kk a 4 z i Substrate
surface, an bac reflector is used o e S ot s
reflect high \’\'a\’(ﬂ(‘ng‘ h th’t ons. Schematic diagram of basic silicon solar cell

Dr. Shubhi Jain ECE SKIT Ankit Agarwal | Vijay Janyani Praveen Jain

Functional layers in thin film solar cells

Front Metal Contact
= To reduce surface losses due
to specular reflections

To reduce recombinations

Anti-reflection e /strain at interface

To absorb the incident solar

Buffer layer ) spectrum

To reflect back a part of
Absorber layer ) solar spectrum for maximum

absorption

Back Reflector

.\

Dr. Shubhi Jain ECE SKIT Vijay Janyani Praveen Jain

Neutral Eo Neutral

Design Criteria e

@Lavcr Thickness: e
. > ®

e—L,

Short 7.

Back
Finger electrode electrode

Depletion
region

w
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Nano Antennas and Metamaterials
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Optical Metamaterials

Fabrication/Design Challenges for opticalmetamaterials:

» Smallerwavelength = smaller features
» Coupling between elements becomes more serious
» Metal'sresponse to electromagnetic waves changes at higher frequencies.
Metal no longer behaves as perfect electrical conductors
(dielectric lossesneed to be taken into account)

- A frequency is eventually reached where the energy of the osclillating, excited electrons becomes

comparable to the electric field. When this occurs, the metal'sresponse is known as plasmonic

- Resistive and dielectric losses become much more significant
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Multi-Gate Nanoelectronic Devices ‘

CHANDIGARH

Dr. Balwinder Raj, Associate Professor
Department of ECE, NITTTR Chandigarh

(balwinderraj@gmail.com)

NITTTR

Chandigarh Dept. of ECE |

T Front Gate Front Gate
Source = Drain Drain
O f -y —
ToxB_? Da [ ]
Toxg > Toxe (LBackE;e (p+ ﬁgﬁ;ﬁ"‘;olyé Back Gate
Asymmetric Oxide Asymmetric Work function

+ Asymmetric DG devices has different front and back gate
properties

— Front gate is stronger and has more control over the

channel than the back gate

NITTTR
Chandigarh

Dept. of ECE

s B&wd




Dr. Kanupriya Sachdev

Kanupriya Sachdev Gloria Joseph ECE SKIT

Graphene Growth by CVD

temperature
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Munu Boraha, Dilip K. Singh, Kiran M. Subhedar and Sanjay R. Dhakat, “Role of Substrate Purity and its Crystallographic Orientation on the Defect

Density of Chemical Vapor Deposition Grown Monolayer Graphene”, RSC Adv., 2015, 5, 69110-69118 23155
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Chemical E 1 G l@

its reduction e

Graphite Flakes Then Adding water to
ig into the mixture yield dark

N a st 1,0, is added
HiSOs ark green paste brown color

ch result into n

' & continuous @ 0-4 °C & continuous
stirring stirring and sonication

ing
Reducing ent b 11 = entri tion) the
product is into a Teflon lin o
ed, filter 1
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Mechanism?

Rishi Vyas
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3 Schottky barrier
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: 10 T N _Ec
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I X
Structural and band models of conductive mechanism upon exposure to
reference gas ‘
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https://www.mdpi.com/1424-8220/10/3/2088

Dr. Rishi Vyas Aspects of Conductometric Gas Sensors 25 September 2020
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Mechanism?

The charge found in surface states is supplied by the underlying bulk.
The carrier density in the vicinity of the surface to deviates from its equilibrium value
and results in a surface space charge region (}SCR).

P2
@) (b)) 77 "j@ Evac
AV L ELvac m &= <
VAC &l | x = Tl | 9o
- Po X - - | qYs, = S,
co cso cB =8 N
Epome— ¥4 _ Ero Er --=---------_F--+- ( ET/aE
s S
Erao —Qf-,_t Evs
Eyo————=IJEys5o EVB—//
S —= — ——
Bulk Surface Bulk) Surfa%( GaD
— e 44 -
X X
Solid State Gas Sensing, Editors: Elisabetta Comini, Guido Faglia, Giorgio Sberveglieri
https://link.springer.com/book/10.1007/978-0-387-09665-0
\ Aspects of Conductometric Gas Sensors 25 September 2020 i3
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An ldeal Gas
Sensor

Pulse of test gas

Sensitiveto large varietyof gases @ /bt t Roddd -t
Very low cross-sensitivity Sensor response Xs(t)

Lower operating temperature

v
£
>

Lower power consumption }
Lower response and recovery time 8 3
Capable of operation in harsh & E
environment é Xs(O) H
Inexpensive to produce I: 3
Easy to miniature 2 BaSeline 2 !
Reliable (Stable over time) Sferencels— odorant Ot > Time
~— Gas— Off
-~— Reponse — Recovery Time —|
Time

Dr. Rishi Vyas Aspects of Conductometric Gas Sensors 25 September 2020
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ELECTRICAL ENERGY STORAGE DEVICES

~ Batteries

Chemical energy — Electrical energy

example: Lithium-ion battery
» Capacitors use static electricity ( Electrostatics) rather than
chemistry to store energy.
C=gA/d

where C 1s capacitance . A 1s area of the conductive plates and d is the distance
between the conductive plates

Conductive
Plates

Roe=

w Dr-Anurag Gaur Rukhsar Zafar lalit lata

Pseudocapacitors

Conducting

Metcal Oxide
Polymers

CTar
Nanotubes

Hybride
Capacitors

Composite
Hybrids

Asymmetric
Hybrids

Battery - type
Hybrids

e A

Dr.Anurag Gaur
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Hydroclectric Cell Power
output
mwW)

Mo oty Fes Oy, 7.68

(Diameter 01 inch)
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Co doped SnO, 16 720 11.53
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Report of the Event

Faculty Development Program on Emerging Trends in Nano
Electronics (ETNE-2020) is jointly organized by Rajasthan
Technical University, Kota & Swami Keshvanand Institute of
Technology, Management & Gramothan, Jaipur from 21"
September 2020 to 25" September, 2020.This FDP was fully
sponsored by RTU (ATU) under Technical Education Quality
Improvement Program phase Il (TEQIP-II1) and conducted
on Webex online platform.

Dr. M.L Meena and Mr. Riyaz Ahmad were the RTU
Coordinators of this FDP. Dr. Praveen Kumar Jain, Dr.
Mukesh Arora, Dr. Rukhsar Zafar and Dr. Shubhi Jain were
the coordinators from the host institute.

Dr. Govind, Senior Principal Scientist & Professor (AcSIR ),
National Physical Laboratory, New Delhi was chief guest
and Dr. Preetam Singh, Principle Scientist National Physical
Laboratory New Delhi was guest of honour of the inaugural
ceremony of this FDP. The FDP began with the welcome
address by Prof. Mukesh Arora (Head, ECE SKIT). Prof.
Praveen K. Jain (Dy. Head, ECE, SKIT) Highlighted the
achievements of the Institute in Past one year as well as put
lighting how the institute is motivating the faculty members in
enhancing research and Development skills. Dr. Ruksaar
Zafar (Jointly Coordinator of This FDP) conveyed the
complete Schedule to be followed in five days of this FDP
and share the details related to Expert area to all the resource
person in FDP. Inauguration ceremony also witnesses the
presence of Dr. S. K. Bhatnagar, Dr. Shubhi Jain, Dr.
Monika Mathur, Dr. Swati Arora, Ms. Kiran Rathi, Ms.
Gloria Joseph as a panelist members.

In the first session of the first day Dr. Govind, Senior
Principal Scientist & Professor (AcSIR) delivered an expert
talk on Fabrication of Next Generation Optical Detectors For




Ultraviolet Radiations. He discuss about optical detectors and
the Fabrication process of these detectors. In the second
session Dr. Mahesh Kumar, Associate Professor, IIT
Jodhpur shared his experiences in the field of Growth of
MoS, Nano Materials for NO, Gas sensor. In the subsequent
session, Dr Aditya Jain, Nanjing University of Aeronautics
& Astronautics, China, Deliver an Expert talk on Multi Layer
Ceramic Capacitors for Energy Storage Applications.

Second day was started with an expert lecture of  Dr.
Mohan S. Mahata, Delhi Technological University, New
Delhi. He enlightened the participants with the overview of
development and applications of Nano sized Luminescent
Materials. In Second session Dr.Anshu Sharma (Central
University of Haryana) shared his experiences about Nano
Materials for Hydrogen Energy Applications. Day two was
ended with an expert lecture of Dr. Praveen Kumar Assistant
Professor-1ACS-Kolkata as well as chair of the Marie Curie
Alumni Association (MCAA) Indian Chapter. He Delivered
his talk on Material Science Innovation from Hydrogen
Generation from Water.

Third day was started with an expert lecture of Dr. Pooja
Sharma, Senior Scientist CSIR-CSIO ,Chandigarh. She
delivered a talk on Carbon Quantum Dots: A Promising
Platform for water pollutants monitoring. The Next lecture is
followed Dr. Rakesh Ranjan (NIT Patna). He shared his
knowledge on Nano -Photonics Waveguides and Its
Applications. The day third was ended with an expert lecture
of Professor Vijay Janyani (MNIT, Jaipur ) shared his
Experience on Photonics Crystal Assisted Solar cells.

Day 4 started with the session of — Dr. Sanjeev Yadav (Govt
Engineering College, Ajmer). He enlightens with the
knowledge of Nano Antennas and Metamaterials. In next
session Dr. Anurag Gaur, NIT Kurukshetra shared his




experience with the participants on Spintronics based
Magneto resistive and Multi ferroic Materials. In
subsequent to that, Dr. Balwinder Raj, Associate Professor,
(NITTTR Chandigarh) delivered a talk on Multi Gate Nano-
Electronics Devices.

Day 5 was opened with the session of Carbon Nano Materials
and their Applications delivered by Dr. Kanupriya Sachdev
(Professor, MNIT Jaipur). Next Talk was by Dr. Rishi
Vyas (Associate Professor, SKIT Jaipur). He presented
Aspects of Conduct metric Gas Sensors. Day 5 is ended
with an expert lecture of Dr. Anurag Gaur (NIT
kurukshetra) shared his experience in the field of Super
Capacitors i.e the future energy storage devices. The
discussed areas are of great benefit for the participants as they
are enlightened with the most widely used advance tools,
strategies and technigues being used in Nano Electronics.

The assignment, feedback was collected from the participants
in valedictory session.




Media Coverage

Print Media News

FACULTY DEVELOPMENT PROGRAM

CITY FIRST

he one-week Faculty
development program
(FDP) on Emerging
Trends in Nanoelec-
tronics (ETNE 2020) witnessed
its inaugural ceremony at
Swami Keshvanand Institute
of Technology Management
and Gramothan, Jaipur on
Monday, 21 September. This
FDP is sponsored by RTU
(ATU) TEQIP III, RTU Kota
and is jointly organized by
Rajasthan Technical Uni-
versity (RTU) Kota and
Swami keshvanand In-
stitute of Technology
Management and Gramo-
than (SKIT), Jaipur. The pro-
gram was graced by Dr Go-
vind, Principal Scientist and
Professor (AcSIR), NPL New
Delhi and Dr Preetam Singh,
Principal Scientist NPL New

13l )

Delhi as chief guestand
Guest of honor of cere-
mony respectively. Dr ML
Meena and Riyaz Ahmad, RTU
Kota were the RTU coordina-
tors of this FDP.
Professor Mukesh Arora,
Head, ECE department SKIT
welcomed the guests and in-

-~ 0 Swad fess
spired the gathering with his
words of motivation. Prof. PK
Jain, Professor & Dy Head,
ECE Department SKIT high-
lighted the achievements of the
Institute in past one year and
also put light on how the insti-
tute is motivating the faculty
members in enhancing re-

City First: 22.09.2020

search and development skills.
Dr Rukhsar Zafay, joint coordi-
nator (ETNE 2020) conveyed the
complete schedule to be fol-
lowed in the five-days of this
FDP and also shared the details
related toexpert areas of all the
resource persons of this FDP.
cityfirst@firstindia.co.in
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