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FROM THE HOD'S DESK

Dear Readers,

We are here to update you about the overall progress and a few
milestones achieved by the Department of Electronics Engineering in April,
2025.

During the month, Prof. Manodipan Sahoo delivered a talk on "Design of
Operational Amplifiers" to primarily UG and PG students of NIT
Jamshedpur in a 5 days online workshop on "VLSI Chip Design and
Verification" at NIT Jamshedpur. Additionally, a research paper was also
published by him in Scientific Reports, Springer Nature.

| would like to highlight that an exciting Global Initiative of Academic
Networks (GIAN) Programme is going to organize in June 23" to 27", 2025.
Finally, there is a opportunity in our department for the position of Junior
Research Fellow (JRF) in DOT, Govt. of India sponsored project under Prof.
Himanshu Bhushan Mishra.

Please find the Newsletter for detailed updates and give your valuable feedback to fertilize us to be
bigger and better.
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Prof. Ravi Kumar Gangwar
HoD, Department of Electronics Engineering,
[IT(ISM) Dhanbad
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Prof. Manodipan Sahoo delivered an Expert talk on "Design of Operational
Amplifiers" to primarily UG and PG students of NIT Jamshedpur in a 5 days online
workshop on "VLSI Chip Design and Verification" at NIT Jamshedpur on 3™ April,
2025. He discussed various steps of designing high performance Operational
Amplifiers suitable for VLSI circuit applications. A tutorial was also delivered on the
design and performance estimation of Operational Amplifiers using LTSPICE.
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M. Kumari, N. K. Singh, V. Kumarand M. Sahoo, “Design and investigation of charge plasma-based TMD
heterojunction TFET biosensor for ultrasensitive detection", Springer Nature Scientific Reports, 2025, vol.
15:15195, DOI

In this work, a charge plasma TMD heterojunction tunnel FET-based dielectrically modulated biosensor is designed
and investigated for biosensing applications. In the proposed biosensor, WTe2 and MoS2 serve as the source and
channel material, respectively to form the heterojunction. Whereas the channel-drain junction is a homojunction
formed by MoS2. The advantage of heterojunction has been exploited to overcome the low ION and ambipolar
behavior of TFET, which results in the enhancement of sensitivity. The charge plasma doping has been utilized to
mitigate random dopant variations, reduce manufacturing expenses, and simplify the fabrication process. Non-
equilibrium green’s function (NEGF)-based simulator and SILVACO TCAD, a 2-D device simulator have been utilized
to simulate the electrical characteristics of the proposed biosensor. Finally, the proposed biosensor is benchmarked
with contemporary works of the literature and it has been observed that the presented charge plasma TMD
heterojunction TFET (CP-TMD-HJ-TFET)-based biosensor has emerged to have a superior sensitivity (i.e. ION/IOFF
ratio) which is ~ 4 decades higher than the maximum sensitivity reported by any contemporary biosensor.

ALD of oxide layer
Masking and growth of sacrificial oxide Mk and growth of Prand Hfat SD side using LPCVD

|
Masking and growth of Cu using LPCVD
—_ -

ALD of oxide layer Masking and growth of Cu

Masking and Growth of Pt and Hf at $/D side using LPCVD

ALD of oxide layer
Lateral Epitaxy of TMD material i the channel

Deposition of $/D contacts using EBL Dry etching of oxide to form the cavity
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http://dx.doi.org/10.1038/s41598-024-84677-6
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A glimpse from print media regarding development of

5G & 6G in our department.
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The Ministry of Education-
sponsored GIAN Program on
"Memristor and its
Applications in Neuromorphic
Computations" (Course ID:
2700047), which is scheduled
to take place during June 23-

27, 2025, at IIT(ISM),
Dhanbad.

The registration is open till
June 16, 2025. Detailed

schedules and other relevant
information are provided in
the attached brochure. The
GIAN course will span one
week and will be co-taught by
Prof. Sung-Mo Steve Kang
(Distinguished Professor
Emeritus Department:
Electrical and Computer
Engineering
University/Institute:  Baskin
School of Engineering, Santa
Cruz, California) and Prof.
Rajeev Kumar Ranjan from
IIT(ISM) Dhanbad with
academician and Industry
expert. It will include a total
of twelve (12) lectures and
eleven (03) tutorials.

This information is being
shared for your kind
reference, attached brochure
In case of any query, contact
at rajeev@iitism.ac.in

Global Initiative of Academic Networks (GIAN)

Programme

(Under the aegis of the Ministry of Educatlon, Govt. of Indla)
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Course ID: 2700047

Name: Prof, Surg-Mo Steve Kang

Designation: Distinguished
Professor Emeritus
Department Bledncal and
Computer Engineering
Universityinstitute: Baskin
Schoal of Engneering, Santa
Cruz, Calfornia

Email: s

csc.edu

Kang@

Mobile: {831) 706-5456

Memristor an

Ref. No.: GIAN/S-24-25/242 rev_1  Dated: 16-01-2025
One Week GIAN Course On (in-virtual mode

June 23-27, 2025

Sung-Mo Steve Kang is a Distinguished Chair Professor Emeritus of Engineering and Research
Professor at the University of Califomia, Santa Cruz. Briefly summarizing his background, he obtained his
PhD from the University of California, Berkeley in 1975. He has worked over o decades at Ruiers
University, AT&T Bell Laboratories at Murray Hill in NJ, and the University of llinois at Urbana Champaign,
before joining the University of Califomia, Santa Cruz in 2001 as Dean of the School of Engineering, He
has taken leaves of absence from UC Santa Cruz © become the Presilent of the Korea Institute for
Advanced Science and Technology (KAIST) from 2013 to 2017, and the Chancellor of the
Nanomanufacturing Systems Center (NASCENT) University of California, Merced from 2007 to 2011.
Throughout the career, his research interests centered on high-performance low power very large-scale
integration (VLSI) circuits, compuler-ailed design (CAD) of such circuits, memristors, memristive devices,
and their applications fo neuromorphic computing. His work on these subjects has been published in over
600 peer-reviewed publications and major conference proceedings. Together, these warks have been cited
nearly 21,000 times by others in the computer science and electrical engineering. More recently, He has
put much effort into memristor-technology-based neuromorphic circuits and systems to achieve higher
energy efficiency while delivering higher throughput. This effort can be categorized as Al acceleration. In
recognition of this work, he has received the best paper awards for the paper published in IEEE Trans. on
Circuits and Systems | and also for the |IEEE AICAS conference..

National Faculty & Course Coordinator: Prof. Rajeev Kumar Ranjan

Name: Prof, Rapev Kumar Ranjan
Designation: Associate Professor

Electronics Engineering

Department of

Universityinstitute: |ndian

Institute of Technology(Indian
School of Mines) Dhanbad

Emall: rajeev@iism.acin

Phone: (+91) 9471191517

Rajeev Kumar Ranjan completed his Ph.D. at the Indian Institute of Technology (Indian School of
Mines Dhanbad). He worked as a Project Scientist at CSIR-CEERI, Pilani, Rajasthan from July 2004 -
Aug 2005. He has also served as an assistant professor in the Department of Electronics and
Communication Engineering, Sant Longowal Institute of Engineering and Technology, Longowal,
Punjab, India (MHRD Funded Deemed University) from Aug 2007 - Nov 2010 before joining the Indian
Institute of Technalogy (Indian School of Mines), Dhanbad, Jharkhand as a faculty in 2010, He is an
associate professor with the Department of Electronics Engineering, IIT (ISM) Dhanbad. Prof. Rajeev
Kumar Ranjan has figured in the world's top 2% of scientists 2023 list compiled by Stanford
University, US. He is a passionate teacher as well as a researcher and hokls more than 60
publications in repuled journals including IEEE Transactions on Circuits and Systems |, |EEE
Transactions on Circuit and Systems |, IEEE Transactions on Nanotechnology, and IEEE Transactions
on Very Large Scale Integration System. His research lab is primarily funded by the Ministry of
Electronics and Information Technology, Gowl, of India under the Chip to Startup Programme. Dr.
Rajeev’s current research work combines memnsiors for neuromorphic computing to understand the
crosspoint arrays in object recognition and other leaming applications,
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https://drive.google.com/file/d/1Gh80z2HstE_gdqp5pbeAWChfkOA6a34Q/view

CANDIDATE

Applications are invited for the position of Junior Research Fellow (JRF) in DOT, Govt. of India sponsored
project.

The details are given below:

Position : Junior Research Fellow (JRF)

Number of Position (s) : 1

Title of the Project : TeraHertz Communication: Prototype Development and Algorithm Design.

Principal Investigator : Prof. Himanshu Bhusan Mishra (Email: himanshu@iitism.ac.in)

Find more... Apply

Editorial Team

Dr. Jeevesh Kumar (Assistant Professor), Mr. Bappa Ghosh (Junior Technician)
Mr. Vaibhav (Junior Technician)

Spark 2025.4


https://www.iitism.ac.in/storage/notice-documents/notice_681ae7140b3bd1746593556.pdf
https://docs.google.com/forms/d/e/1FAIpQLSfo7VvUhVCWEAQSQ0rEGa47Wx3Sq0NbynYBfUweVMJuVqE2KQ/viewform

