2020 International Symposium
on Devices, Circuits and
Systems (ISDCS 2020)

Howrah, India
4 — 6 March 2020

I E E E IEEE Catalog Number: CFP20P03-POD
° ISBN: 978-1-7281-6565-3



Copyright © 2020 by the Institute of Electrical and Electronics Engineers, Inc.
All Rights Reserved

Copyright and Reprint Permissions: Abstracting is permitted with credit to the source.
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private
use of patrons those articles in this volume that carry a code at the bottom of the first
page, provided the per-copy fee indicated in the code is paid through Copyright
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.

For other copying, reprint or republication permission, write to IEEE Copyrights
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ 08854. All rights
reserved.

*** This is a print representation of what appears in the IEEE Digital
Library. Some format issues inherent in the e-media version may also
appear in this print version.

IEEE Catalog Number: CFP20P03-POD
ISBN (Print-On-Demand): 978-1-7281-6565-3
ISBN (Online): 978-1-7281-6564-6

Additional Copies of This Publication Are Available From:

Curran Associates, Inc
57 Morehouse Lane
Red Hook, NY 12571 USA

Phone: (845) 758-0400

Fax: (845) 758-2633

E-mail: curran@proceedings.com
Web: www.proceedings.com

proceedings

LLom



TABLE OF CONTENTS

DETECTION OF HARDWARE TROJAN IN MEMRISTIVE TERNARY CAM CIRCUITS.......ccccoiiiiiienieieiee, 1
Subhashree Basu; Malay Kule

SEASONAL VARIABILITY IN OPTICAL PROPERTIES OF PHOTOVOLTAIC MODULE DUE

TO DUST DEPOSITION: A CASE STUDY IN HEST, SHIBPUR.......cocoiiiiiiiiecee e 6
Indrajit Bose; Saheli Sengupta; Samarjit Sengupta; Hiranmay Saha

MODELING OF SHORT-CHANNEL EFFECT ON MULTI-GATE MOSFETS FOR CIRCUIT

SEMULATION ..ottt ettt b ettt ekttt b e e s b e eb £ eh e e b e 4R e e o E e e E 2 e aE e SR e 21 b e e E e eh e e b e e R b e nb e e be et e ebb e b e ebeenneabeennenbeannen 12
Fernando Avila Herrera; Mitiko Miura-Mattausch; Takahiro llzuka; Hideyuki Kikuchihara; Yoko Hirano; Hans
Jiirgen Mattausch

OPTIMIZATION OF STACKED DI-ELECTRIC BILAYER AT REAR SIDE OF PERC SOLAR

CELL FOR BETTER LIGHT MANAGEMENT ...ttt 16
Nabin Chandra Mandal; Pritam Banerjee; Anupam Nandi; Sukanta Bose; Gourab Das; Shantanu Maity; Partha
Chaudhuri; Hiranmay Saha

DATA COMMUNICATION AND REMOTE MONITORING USING RASPBERRY PI IN A

SOLAR-WIND-BIOGAS INTEGRATED MICRO-GRID SYSTEM ......ooiiiiiiiiiiitiient ettt 20
Moumita Pramanik; Tuhin Kumar Barui; Atanu Roy; Hiranmay Samanta; Nirmal Kumar Deb; Hiranmay Saha

COMBINATION OF TRANSISTORS’ COMPACT MODEL AND BIG DATA FOR SUCCESSFUL

SIMART FACTORY .ottt b bbb e bbbt e h e b e e E e e bt 4R b e E e e R e e s bt e b e e sb e e bt e b st b e eh b e bt e b e e b e abe e b e nbeenne 24
Sadayuki Yoshitomi

IMPACT OF ALGAN DOPING CONCENTRATION ON THE ANALOG/RF PERFORMANCE OF

A DOUBLE GATE UNDERLAP N-ALGAN/GAN MOSHEMT ...coiiiiiiitii ettt 30
Rajrup Mitra; Akash Roy; Atanu Kundu; Mousiki Kar

ENHANCED PERFORMANCE OF PIEZOELECTRIC BENDING ACTUATOR BY MATERIAL

REDISTRIBUTION ...ttt bbbt b bt bt bbbtk b bbb e bbb ettt b e bt st 34
Nilanjan Chattaraj; Ranjan Ganguli

FORCE-SENSOR-BASED WALKING-ENVIRONMENT RECOGNITION OF BIPED ROBOTS.......cccccccveninienns 39
H. J. Mattausch; A. Luo; S. Bhattacharya; S. Dutta; T. K. Maiti; M. Miura-Mattausch

HISTORY EFFECT ON CIRCUIT PERFORMANCE OF SOI-MOSFETS......cccoieiiiiiesiee e 43

Soumajit Ghosh; Mitiko Miura-Mattausch; Takahiro llzuka; Hideyuki Kikuchihara; Hafizur Rahaman; Hans
Jiirgen Mattausch

SURFACE RECOGNITION AND SPEED ADJUSTMENT OF HUMANOID ROBOT USING

EXTERNAL CONTROL CIRCUIT ..ottt bbbttt bbb an e e 48
S. Bhattacharya; A. Luo; S. Dutta; M. Miura-Mattausch; H. J. Mattausch

A SMART HYBRID SOLID-STATE-DRIVE STORAGE SYSTEM BASED ON NONVOLATILE

STORAGE-CLASS-MEMORIES - DEVICE, CIRCUIT DESIGN AND ARCHITECTURE -......cccooiiiiieeciee 52
Koh Johguchhi
CARRIER DYNAMICS IN LIGHTLY-DOPED RESISTANCE REGION IN POWER MOSFETS.........cccccvieniene. 54

Takahiro llzuka

ELECTRICAL AND THERMAL ANALYSIS OF CU-CNT COMPOSITE TSV AND GNR

INTERCONNECTS ...ttt h ekt b e h e b1 b £ b et h e bt e b e b s et e bt e bt e Rt b e b e e e st et e bennenennene s 60
Komal Sable; Manodipan Sahoo

VOLTAGE REGULATION OF DC-DC BOOST CONVERTER USING H-INFINITY

CONTROLLER ...ttt e e e et e e e ettt e e ettt e e e sabe e e e beeeeeateeeeabeeeesatseeaasbeeesabaeesnbaseeasseeesssteaeasseaeanns 66
Debarchita Mishra; Sharmistha Mandal
FIRST PRINCIPLES BASED COMPACT MODEL FOR 2D-CHANNEL MOSFETS........ccooieeiieeeeee e 71

Biswapriyo Das; Santanu Mahapatra
A FIRST PRINCIPLE APPROACH TO INVESTIGATE ELECTRICAL DOPING-DEPENDENT
CONDUCTANCE CHANGES IN ADENINE-THYMINE HETERO-STRUCTURE CHAIN USING

GAAS NANOTUBE.......ccc et bbbt s bt h b e b e R e bt e R e e bt e R e e a bt e b e e s b e ekt e b st bt eh b e bt ek e e bt abe e b e nbeanne 77
Debarati Dey; Pradipta Roy; Debashis De
VALLEY RESOLVED CURRENT COMPONENTS ANALYSIS OF MONOLAYER TMDFETS........ccccciiiiinene 83

Uttam Kumar Sahu; Ajoy Kumar Saha; Partha Sarathi Gupta; Hafizur Rahaman
ALGORITHM FOR DETERMINING INSTANT AND MAGNITUDE OF PEAK OF A SIGNAL

USING 8-BIT FIXED POINT PROCESSOR.......ccot ittt sttt et ae st esve e e s saaaaaesnaeestaesntaantaesteeenseenneeanes 88
Dipankar Chatterjee; Suvarun Dalapati



AN APPROACH TO IMPROVE PERFORMANCE OF AN SELBOX TFET USING HETERO-

STACKED SOURCE ...ttt ettt ettt b e bt e bt bt e bt s h £ et e ek e e R b e e b e e R e e Ee e R b e abeehe e e e ebe et e nbeesbeabeennenbearee e
Sagarika Choudhury; Krishna Lal Baishnab; Koushik Guha

DESIGN OF PASS TRANSISTOR BASED PHASE FREQUENCY DETECTOR FOR FAST

FREQUENCY ACQUISITION PHASE LOCKED LOOP........ccoiiiiiiitinieieieisie sttt
Nigidita Pradhan; Keshab Das; Sanjay Kumar Jana; Mahesh Chandra Govil

INVESTIGATION OF HFSIOx PASSIVATION EFFECT ON ALGAN/GAN HEMT ....ccoiiiiiiiiiieneceeee
Soumen Mazumder; Yeong-Her Wang

NOCSNN: A SCALABLE INTERCONNECT ARCHITECTURE FOR NEUROMORPHIC

COMPUTING SYSTEMS ...t b et e e bt e bt e bt e bt e be e Rt e eh e e s e e eb e eh e e abeeheenbeebeebesneenee e
Ayut Ghosh; Aneek Jash; Ramapati Patra; Hemanta Kumar Mondal

LIQUID GATED BIOSENSOR BASED ON ZNO TET ...ooiiiiiiiiieiieee ettt st
B. Chakraborty; D. De; C. Roychaudhuri

DESIGN AND IMPLEMENTATION OF AN EFFICIENT DADDA MULTIPLIER USING NOVEL

COMPRESSORS AND FAST ADDER .....oiiiiiitieii bbbt sn e ane e nre e
Alen Sebastian; Felix Jose; Krishnaa Gopakumar; Pradheep Thiyagarajan

PERFORMANCE ANALYSIS OF POCKET DOPED JUNCTION-LESS TFET .....oooiiiiiiiieeeeeeeeeeeee e
Sneha Bharti; Suruchi Sharma; Abhishek Verma; Manisha Bharti; Baljit Kaur

DESIGN OF TUNNEL JUNCTION ENGINEERED DOPINGLESS TFET FOR LOW POWER

APPLICATIONS .ttt btttk s e s b1t ekt h e e b e s h e e ke e b e ea b e eh £ oAb e e b e es b e eb e e s e e e b e e b e e b e eb b e nbe e b e enbesbeebenbeennens
Abhishek Verma; Suruchi Sharma; Sneha Bharti; Manisha Bharti; Baljit Kaur

COMPARISON AND PERFORMANCE ANALYSIS OF RING OSCILLATORS AND CURRENT-

STARVED VCO IN 180-NM CMOS TECHNOLOGY ..ottt
Keshab Das; Nigidita Pradhan; Vipin Kumar; Sanjay Kumar Jana

FPGA AND ASIC IMPLEMENTATION AND COMPARISON OF MULTIPLIERS........cccoiiiiiecec e
Salwa Yasmeen Neyaz; Itisha Saxena; Naushad Alam; Syed Atiqur Rahman

AN IMPROVED ONLINE TESTING TECHNIQUE FOR REVERSIBLE CIRCUITS .......cccoooiiiiiieeneeeee,
Joyati Mondal; Debesh Kumar Das

FAULT-TOLERANT QUANTUM IMPLEMENTATION OF PRIORITY ENCODER CIRCUIT

USING CLIFFORDFHT-GROUP .......ooiiiiiiiitie ettt e ettt b et b ettt b bt n et et eb e n e
Laxmidhar Biswal; Khokan Mondal; Anirban Bhattacharjee; Hafizur Rahaman

A NEW TEST VECTOR REORDERING TECHNIQUE FOR LOW POWER COMBINATIONAL

CHRCUIT TESTING ..ttt b e bbbt e bt s b e et ook e oAb oo bt e h e e Ee e R b e b e e bt e e e eb e et e nbe e e e ebeenbenbeanee e
Hillol Maity; Kaushik Khatua; Santanu Chattopadhyay; Indranil Sengupta; Girish Patankar; Parthajit
Bhattacharya

A NEW BLIND INVISIBLE AND SEMI-FRAGILE COLOUR IMAGE WATERMARKING

SCHEME IN SPATIAL DOMAIN. ... .otttk h bbbtk b ettt b et b e n e et ebe b b ane s
Joshua Roy Palathinkal; Yuvam Bhateja; Sudip Ghosh; Hafizur Rahaman

A NEW DIGITAL COLOR IMAGE WATERMARKING ALGORITHM WITH ITS FPGA AND

ASIC IMPLEMENTATION ... oottt ettt bt b e he e b e e bt e e e eb e e R b e eb e e he e b e ehb e s be e b e e nbeabeenbenbeebeenbeannenbe e
Shivdeep; Sudip Ghosh; Hafizur Rahaman

AN ACCELERATED PROTOTYPE WITH MOVIDIUS NEURAL COMPUTE STICK FOR REAL-

TIME OBJECT DETECTION ..ottt sttt b e bt et b et e s bt e he e b e eh e e nb e s b e e nbeebeenbesbeeseenbesnnenee et
S. P. Kaarmukilan; Anakhi Hazarika; Thomas K. Amal; Soumyajit Poddar; Hafizur Rahaman

HEAT MITIGATION IN 3D ICS BY IMPROVISED TTSV STRUCTURE ........cccotiiiiiiciec e
Debika Chaudhuri; Dalia Nandi Das; Hafizur Rahaman; Tamal Ghosh

COMPARATIVE STUDY FOR THE IMPEDIMETRIC DETECTION AND QUANTIFICATION

OF ADULTERANTS IN DIFFERENT BIO-CONSUMABLES ...
Chirantan Das; Subhadip Chakraborty; Anupam Karmakar; Sanatan Chattopadhyay

INVESTIGATING THE IMPACT OF GROWTH TIME ON THE ELECTRICAL PERFORMANCE

OF VAPOUR-LIQUID-SOLID (VLS) GROWN GE/N-SI HETERO-JUNCTION.....cccctiiiiiieirieese e
Subrata Mandal; Subhrajit Sikdar; Rajib Saha; Anupam Karmakar; Sanatan Chattopadhyay

GROWTH OF ZNSNO3 NANO-CRYSTALLOIDS ON SISUBSTRATE BY EMPLOYING

CHEMICAL BATH DEPOSITION (CBD) TECHNIQUE FOR SELF-POWERED UV-LIGHT

SENSING APPLICATIONS ..ottt bbb bbbt e R e e bt e bt et b e e s b ab et e b e b e e an e s e nre e
Anannya Bhattacharya; Susomon Dutta; Sreeparna Paul; Subhrajit Sikdar; Sanatan Chattopadhyay

ELECTRICALLY ISOLATED BURIED ELECTRODE BIOSENSOR FOR DETECTING FOLIC

ACID CONCENTRATION ...ttt ettt bttt he b s bt et e eb e e s b e sb e e he e bt eh b e be e b e e nbesbeenbenbeebeenbesneenbe e
Alivia Basak; Subhadip Chakraborty; Chirantan Das; Anuraag Mukherjee; Rajib Saha; Anupam Karmakar;
Sanatan Chattopadhyay

A HARMONIC-BASED METHOD OF FAULT DETECTION DURING POWER SWING........cccccovviiniininiien,
Debanjan Dhara; Biman Kumar Saha Roy



IMAGE CLASSIFICATION BASED ON APPROXIMATE WAVELET TRANSFORM AND

TRANSFER LEARNING ON DEEP CONVOLUTIONAL NEURAL NETWORKS ......ccocoiiieeree e 200
Moumita Acharya; Soumyajit Poddar; Amlan Chakrabarti; Hafizur Rahaman
MICROFLUIDIC CYBERPHYSICAL DIAGNOSTIC SYSTEM: AN ANN BASED APPLICATION.........cccccue... 206

Pranab Roy; Amiya Sahoo; Mriganka Chakrabarty; Hafizur Rahaman
DFT BASED SIMULATION FOR PREDICTING ALCOHOL ADSORPTION ON OXYGENATED

FUNCTIONAL GROUP CONTAINING GO AND RGO BASED GAS SENSOR DEVICES..........ccccooeiiiiiicnne 212
Indranil Maity; Hafizur Rahaman; Partha Bhattacharyya
A SHORT REVIEW ON GRAPHENE NANORIBBON INTERCONNECT ..ot 218

Subhajit Das; Sandip Bhattacharya; Debaprasad Das; Hafizur Rahaman
DESIGN OF A LOW POWER, HIGH SPEED SELF CALIBRATED DYNAMIC LATCHED
(O10 1Y Y AN I ] o SR PPRTSPRR 225
Sumit Kumar Jaiswal; Annapurna Mondal; Supriyo Srimani; Subhajit Das; Kasturi Ghosh; Hafizur Rahaman
INVESTIGATION OF DENSITY AND ALIGNMENT OF ZNO-NANOWIRES GROWN BY
DOUBLE-STEP CHEMICAL BATH DEPOSITION (CBD/CBD) TECHNIQUE ON METALLIC,

INSULATING AND SEMICONDUCTING SUBSTRATES ..ottt 231
Sandip Bhattacharya; Rajib Saha; Subhrajit Sikdar; Subrata Mandal; Chirantan Das; Sanatan Chattopadhyay
HARDWARE TROJAN DETECTION USING IMPROVED TESTABILITY MEASURES ........ccccoiiiiiie 235

Priyanka Naskar; Tapobrata Dhar; Surajit Kumar Roy
AN EFFICIENT TEST SCHEDULING TO CO-OPTIMIZE TEST TIME AND PEAK POWER FOR

K1 N L TR P PRSP 241
Subhajit Chatterjee; Surajit Kumar Roy; Chandan Giri; Hafizur Rahaman
MOTION RETARGETING AND MACHINE LEARNING FOR HUMANOID ROBOTICS .........cccvevviiiiiieiiens 247

S. Patel; T. Garg; G. Patel; Roshani; B. Chaudhury; T. K. Maiti
CLASSIFICATION OF ECG SIGNALS FOR IOT-BASED SMART HEALTHCARE

APPLICATIONS USING WBAN ...ttt ettt st ee e e ssaeas e e s taeasseessaeasteesseeanteenseeaneeeaseeantnesaesnseenneenneas 252
Arka Prava Roy; Sandipan Chatterjee; Prasenjit Maji; Hemanta Kumar Mondal
ONE-PASS SYNTHESIS FOR DIGITAL MICROFLUIDIC BIOCHIPS: ASURVEY ....ccccccoiiiiieve e 256

Oliver Keszocze; Robert Wille; Rolf Drechsler
Author Index





