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The Department of Electronics and Communication
Engineering, National Institute of Technology Silchar,
Assam, India (http://www.nits.ac.in) in association with
IEEE EDS NIT Silchar Student Branch Chapter and IEEE
Nanotechnology Council Chapter organizes 6th
International Conference on MNDCS-2026 during 29-31
Jan 2026. The objective of this conference is to promote
advanced research and developments in the areas of
Microelectronics, Nanoelectronics, Semiconductor
Devices, VLSI Circuits, and Systems. The conference
aims to foster the theme through EDS/NTC
Distinguished Lectures, Keynote talks, Invited talks, and
Oral presentations of research articles in the most
relevant areas allied to the theme of the conference. It'll
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scientists.

It is planned to publish the peer-reviewed and selected
papers of the conference as proceedings with Springer in
their prestigious “Lecture Notes in Electrical Engineering”
series (https://www.springer.com/series/7818). For detailed
instructions for authors and editors of conference
proceedings, kindly visit the following
link: https://www.springer.com/us/authors-
editors/conference-proceedings. Select papers from the
conference will be published by Springer as a proceedings
book volume. Springer will conduct quality checks on the
accepted papers and only papers that pass these checks
will be published. Springer Nature does not charge any
money for the publication of Non-Open Access content.
Abstracts/extended abstracts and short papers (less than 4
pages) are not considered for publication.
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High-Sensitivity NH3; Detection Using a 3D Junctionless
IGZO Nanowire FET (JLNWFET) Gas Sensor: A Silvaco
TCAD Approach

Indranil Maity![0000-0002-4919-3072] " Arjghna Bhattacharjee?(000%-0002-9917-6008] * Akt
Biswag2[0009-0001-0124-9807] 4114 Malay Gangopadhyayl[0009'0005'3250'8209]

'Department of Electronics and Communication Engineering, Institute of
Engineering and Management, University of Engineering and Management, Kolkata, India
2Department of Electronics and Communication Engineering, Institute of
Engineering and Management, Kolkata, India
indrasanu026@gmail.com

Abstract. In this present work, a three-dimensional cylindrical Junctionless
1GZO nanowire FET (JLNWFET) for detection of NH3 gas, based on catalytic
gate metals (Ru, Rh, Mo) with controllable work function modulation through
gas adsorption was designed and examined. The device performance was char-
acterized by SILvACO ATLAS simulation with quantum confinement, mobility
degradation, and recombination—generation mechanisms at 300 K temperature
conditions. The sensor demonstrated excellent performance: a 200 meV work-
function shift induced an OFF-state sensitivity greater than 2x103, and an ON-
state sensitivity of 0.304. Ruthenium-gated devices achieved the best perfor-
mance, enhancing the Ion/Iorr current ratio by up to eight orders of magnitude
following exposure to ammonia. These findings indicated that junctionless nan-
owire FETs, especially when gate stacks are optimized using Ru—HfO» gate
stacks, yield a low-power, integrable platform for real-time gas detection with
high sensitivity.

Keywords: Junctionless FET, nanowire, ammonia sensor, catalytic gate metal,
work function modulation, sensitivity, ON-OFF ratio.

1 INTRODUCTION

There has been an increasing need for low-power, miniaturized, and sensitive gas
sensors over the past few years due to their increasing applicability to environmental
monitoring, industrial safety, and diagnosing healthcare conditions. Detection of gases
like ammonia (NH3)—toxic even in trace amounts—has been of utmost importance [1].
Semiconductor gas sensors, particularly field-effect transistor (FET)—based devices,
possess some benefits like label-free detection, on-chip integrability, and real-time
monitoring [2]. Among them, nanowire FETs (NW-FETs) have been identified as
promising platforms due to high surface-to-volume ratio and better electrostatic gate
control, allowing deeper interaction with target analytes and better sensor response [1].
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Dear Author,

Greetings from IEEE EDS NIT Silchar Student Branch Chapter!
Wish you Merry Christmas and Happy New Year!

We are pleased to Congratulate you on the acceptance of your Paper: 93 entitled “Efficient

Detection of NH3 using a 3D Junctionless IGZO Nanowire FET (JLNWFET) based Gas Sensor via Silvaco

TCAD Model” for ORAL presentation at 6th International Conference on Micro/Nanoelectronics

Devices, Circuits and Systems (MNDCS-2026), 29-31 Jan 2026 and possible inclusion in the Springer

LNEE Conference Proceedings.

You are sincerely advised to incorporate the review comments in the revised manuscript and submit

the revised manuscript in Springer LNEE (Lecture Notes in Electrical Engineering) format in the
CMT portal by the due date as mentioned in https://mndcs.nits.ac.in/.

To check review comments please visit: https://cmt3.research.microsoft.com/User/Login?
ReturnUrl=%2FCMTSRM

The final manuscript must be more than 6 pages, and free from typo and English grammatical

errors. The manuscript should not use any 3rd party contents such as copied text, figures/images

etc. High quality of figures must be used in the revised manuscript.

Please Note: The similarity index of the manuscript must be less than 15% otherwise, it’11 not be

included in the Springer LNEE Book.

The instructions related to paper registration, will be circulated soon. Please visit
https://mndcs.nits.ac.in/ for updates.

Thanks for your high-quality contributions, and looking forward your active participation to make

the MNDCS-2026 a great success.
Best Wishes
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MNDCS-2026
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