
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

IEEE Catalog Number: 
ISBN: 

CFP21P95-POD 
978-1-6654-4715-7 

2021 IEEE International 
Conference on Sensors and 
Nanotechnology  
(SENNANO 2021) 

Virtual Conference 
22 – 24 September 2021 



 
 
 
 
 
 
 
Copyright © 2021 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:   CFP21P95-POD 
ISBN (Print-On-Demand):  978-1-6654-4715-7 
ISBN (Online):   978-1-6654-0439-6 
 
 
           
 
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 
 

 
 



Program
2021 IEEE International Conference on Sensors
and Nanotechnology (SENNANO)
Parallel Session 1(A) - Invited Speaker

Parallel Session 1(A)

Parallel Session 1(B)

Junctions and Micromachines
Behraad Bahreyni (Simon Fraser University, Canada) 1

Multipoint Temperature Sensing Using Linear-Cavity Fiber Laser with an EDFA and FBGs
Kengo Hatanaka (Tokushima University, Japan), Hiroki Kishikawa (Tokushima University, Japan), Nobuo Goto (Tokushima
University, Japan), Junichi Fujikata (Tokushima University, Japan), Yi-Lin Yu (Feng-Chia University, Taiwan), Shien-Kuei Peter Liaw
(National Taiwan University of Science and Technology, Taiwan), Jiun-Yu Sung (National Taiwan University of Science and
Technology, Taiwan) 5

Impedimetric Lectin Biosensor for Prostate Cancer Detection
Siti Fatimah Abd Rahman (Universiti Malaysia Perlis, Malaysia), Mohd Khairuddin Md Arshad (Universiti Malaysia Perlis,
Malaysia), Subash C. B. Gopinath (University Malaysia Perlis, Malaysia), Mohamad Faris Mohamad Fathil (Universiti Malaysia
Perlis, Malaysia), Frederic Sarry (Université de Lorraine-CNRS, France), Mohammad Nuzaihan Md Nor (Universiti Malaysia Perlis,
Malaysia) 9

Portable Small Items Stair-Lift (Detachable)
Illani Mohd Nawi (Universiti Teknologi Petronas, Malaysia), Syed Faiq Irfan Bin Sayed Azman (University TEKNOLOGI
PETRONAS, Malaysia) 13

Project Kappa: An augmented-reality based sensor data crowdsourcing platform for environmental monitoring
Ting Yang Ling (University of Southampton Malaysia, Malaysia), Yee Bryan Teh (Universiti Teknologi Malaysia, Malaysia), Gerald
Ting (University of Southampton Malaysia, Malaysia), Wei Zhen Wong (University of Southampton Malaysia, Malaysia), Nasrul
Humaimi Mahmood (UTM, Malaysia) 17

Investigation of SU-8 as protection layer for prism SPR sensor towards reusable honey adulteration detection
Marliana Binti Jaafar (Universiti Tun Hussein Onn Malaysia, Malaysia), Megat Muhammad Ikhsan Megat Hasnan (Researcher,
Malaysia), Maisara Othman (Universiti Tun Hussein Onn Malaysia, Malaysia), Nafarizal Nayan (Universiti Tun Hussein Onn
Malaysia & Microelectronic and Nanotechnology - Shamsuddin Research Centre (MiNT-SRC), Malaysia), Zulkifli Azman
(Universiti Tun Hussein Onn Malaysia & Microelectronics and Nanotechnology-Shamsuddin Research Centre (MiNT-SRC),
Malaysia), Maslina Yaacob (Universiti Tun Hussien Onn Malaysia, Malaysia), Rosnah Mohd Zin (Universiti Tun Hussein Onn
Malaysia, Malaysia) 21

Comparative analysis of optimization algorithm on DSAE model for bearing fault diagnosis
Mohd Syahril Ramadhan Mohd Saufi (Universiti Teknologi Malaysia, Malaysia), Mat Hussin Ab Talib (Universiti Teknologi
Malaysia, Malaysia), Zair Asrar Bin Ahmad (Universiti Teknologi Malaysia, Malaysia), Meng Hee Lim (Institute of Noise and
Vibration Universiti Teknologi Malaysia, Malaysia), Mohd Salman Leong (Institute of Noise and Vibration Universiti Teknologi
Malaysia, Malaysia), Mohd Haffizzi Md Idris (Institute of Noise and Vibration, Universiti Teknologi Malaysia, Malaysia) 25

Refractive Index, Temperature, and Heat Source Origin Sensing with Dual U-shaped Fiber Probes
Alfred Jia Yee Tan (Swinburne University of Technology Sarawak Campus, Malaysia), Kek Seng Ung (Swinburne University of
Technology Sarawak Campus, Malaysia), Sing Muk Ng (Sarawak Energy Berhad, Malaysia), Paul Stoddart (Swinburne University
of Technology, Australia), Hong Siang Chua (Swinburne University of Technology, Sarawak, Malaysia) 29



Parallel Session 1(C)

Parallel Session 2(A) - Invited Speaker

Fabrication of Integrated Electrode for pH Sensor Application
Farehanim Syukhairiyah Mohd Akhir (INEE UNIMAP, Malaysia), Foo Kai Loong (Universiti Malaysia Perlis & Institute of Nano
Electronic Engineering (INEE), Malaysia), Tan Soo Jin (Faculty of Engineering Technology, Universiti Malaysia Perlis, Perlis,
Malaysia), Uda Hashim (Universiti Malaysia Perlis, Malaysia), Chun Hong Voon (INEE & UniMAP, Malaysia), Mohamad Azman
Abu Hassan (Universiti Malaysia Perlis (UniMAP) & Institute of Nano Electronic Engineering, Malaysia) 33

Development of rGO based Gas Sensor for Acetone Detection
Huzein Fahmi Hawari (Universiti Teknologi Petronas, Malaysia), Ahmad Faisal Ahmad Zaki (Universiti Teknologi Petronas,
Malaysia) 37

Fabrication of Graphene Electrode via Graphene Transfer Method for Bisphenol A (BPA) Detection
Nur Insyirah Ahmad Shukri (Universiti Malaysia Perlis (UniMAP), Malaysia), Norhayati Sabani (Universiti Malaysia Perlis,
Malaysia), Ruslinda A. Rahim (Universiti Malaysia Perlis, Malaysia), Mohamad Faris Mohamad Fathil (Universiti Malaysia Perlis,
Malaysia), Syarifah Norfaezah Sabki (Universiti Malaysia Perlis, Malaysia), Nur Hamidah Abdul Halim (Universiti Malaysia Perlis
& Institute of Nano Electronic Engineering, Malaysia), Nur Syakimah Ismail (Universiti Malaysia Perlis, Malaysia) 41

Mechanical Suite of Flexural Bending Method for Electronic Memory Packages
Vance Liu (No. 369 Sec. 4, Sanfong Rd. Houli Dist. Central Taiwan Science Park 4th floor & Micron Technology, Taiwan) 45

A Computational Study on Sensing Properties of Oxygen on Defected Graphene Nanoribbon
Zuriana Auzar (Universiti Teknologi Malaysia, Malaysia), Zaharah Johari (Universiti Teknologi Malaysia, Malaysia), Nurul Ezaila
Alias (Universiti Teknologi Malaysia, Malaysia), Ainun Khairiyah Ainun Khairiyah Taib (Universiti Teknologi Malaysia, Malaysia),
Mohd Fairus Mohd Yusof (Faculty of Electrical Engineering, Universiti Teknologi Malaysia, Malaysia) 50

The Optimization of Two-Dimensional Photonic Crystals Resonator (PCR)-based Filter for Telecommunication
Applications

Jahril Nur Fauzan (Universitas Pendidikan Indonesia, Indonesia), Lilik Hasanah (Universitas Pendidikan Indonesia, Indonesia),
Muhammad Anwar (Universitas Pendidikan Indonesia, Indonesia), Chandra Wulandari (Universitas Pendidikan Indonesia &
Institut Teknologi Bandung, Indonesia), Roer Eka Pawinanto (Universitas Pendidikan Indonesia, Indonesia), Wiendartun
Wiendartun (Universitas Pendidikan Indonesia, Indonesia), Budi Mulyanti (Universitas Pendidikan Indonesia, Indonesia) 54

Structural and photoluminescence properties of Zinc oxide nanowires synthesized by smart thermal CVD Method
Muhammad Arif Khan, Arif (Universiti Tun Hussein Onn Malaysia, Malaysia), Nafarizal Nayan (Universiti Tun Hussein Onn
Malaysia & Microelectronic and Nanotechnology - Shamsuddin Research Centre (MiNT-SRC), Malaysia), Mohd Khairul Ahmad
(University Tun Hussien Onn Malaysia, Malaysia), Chin Fhong Soon (Universiti Tun Hussein Onn Malaysia & Microelectronic and
Nanotechnology-Shasmsuddin Research Center, Malaysia), Riyaz Ahmad Mohamed Ali (Universiti Tun Hussein Onn Malaysia,
Malaysia) 58

Performance Analysis of a Double-Gate Junctionless Transistor with Varied Doping and Gate Underlap using
Device Simulator

Nurul Nasirah Afiqah Nasir (Universiti Malaysia Perlis, Malaysia), Noraini Othman (Universiti Malaysia Perlis, Malaysia), Syarifah
Norfaezah Sabki (Universiti Malaysia Perlis, Malaysia) 62

Wearable systems for respiratory monitoring: solutions based on strain measurements
Daniela Lo Presti (Università Campus Bio-Medico di Roma, Italy), Carlo Massaroni (Università Campus Bio-Medico di Roma,
Italy), Domenico Formica (Università Campus Bio-Medico di Roma, Italy), Emiliano Schena (University Campus Bio-Medico of
Rome, Italy) N/A



Parallel Session 2(C) - Invited Speaker

Parallel Session 2(A)

Parallel Session 2(C)

Parallel Session 2(B)

Overview of novel measurement and identification methodologies for advancing nanotechnology
Sillas Hadjiloucas (University of Reading, United Kingdom (Great Britain)) 70

Design and simulation of AIN-Based FBAR Resonator for Hydrogen sulfide Gas detection
Saeed S. Ba Hashwan (Universiti Teknologi Petronas, Malaysia), Mohd Haris Md Khir (Universiti Teknologi PETRONAS, Malaysia),
Yarub Al-Douri (UM, Malaysia), Abdullah Saleh Algamili (Universiti Teknologi PETRONAS (UTP), Malaysia), Sami Sultan Alabsi
(Universiti Teknologi PETRONAS, Malaysia) 73

Electrochemical Detection of Tributyrin using Prussian Blue Functionalized Glassy Carbon Electrode
Siti Sarah (University Sains Islam Malaysia, Malaysia), Sharma Rao Balakrishnan (Universiti Sains Islam Malaysia, Malaysia), Che
Wan Zanariah (Universiti Sains Islam Malaysia, Malaysia), Wan Zakiah Wan Ismail (Universiti Sains Islam Malaysia, Malaysia),
Mus'ab Sahrim (Universiti Sains Islam Malaysia, Malaysia), Irneza Ismail (Islamic Science University of Malaysia, Malaysia), Juliza
Jamaludin (Faculty of Engineering and Built Environment, Universiti Sains Islam Malaysia, Malaysia), Marinah Othman (Universiti
Sains Islam Malaysia, Malaysia), Khairul Nabilah Zainul Ariffin (Universiti Sains Islam Malaysia, Malaysia) 77

Machine Control via Real Time Eye Detector
Pei Yan Wong (UniMAP, Malaysia), Razaidi Hussin (Universiti Malaysia Perlis, Malaysia), Mohd. Nazrin Md Isa (Universiti
Malaysia Perlis, Malaysia) 81

Built-in Diagnostic Approaches for A Static Random Access Memory
Fanar Abass (University of Babylon, Iraq), Qais Al-Gayem (University of Babylon & College of Engineering, Iraq) 85

Understanding the role of the density of traps in quantum dots integrated into light-emitting devices
Sweta Rani (Indian Institute of Technology(Indian School of Mines) Dhanbad, India), Jitendra Kumar (Indian Institute of
Technology (ISM) Dhanbad, India) 89

Sensitivity analysis of a label-free detection using Opto-plasmonic nano-structured antenna
Sneha Verma (City University of London, United Kingdom (Great Britain)), Souvik Ghosh (City, University of London, United
Kingdom (Great Britain)), B.M.A. Rahman (City University of London, United Kingdom (Great Britain)) 93

Langasite Resonator with Non-uniform Electrode Thickness: Design, Simulation, and Fabrication
Ismaeel Shah (Monash University Malaysia, Malaysia), Tridib Saha (Monash University Malaysia, Malaysia) 97

ZnO nanostructures growth by hydrothermal process for nitrate ion sensing application
Khoo Wei How (Universiti Teknologi Malaysia, Malaysia), Muhammad Luqman Mohd Napi (UTM, Malaysia), Michael Loong
Peng Tan (Universiti Teknologi Malaysia, Malaysia), Shaharin Fadzli Bin Abd Rahman (Universiti Teknologi Malaysia, Malaysia),
Suhana Mohamed Sultan (Faculty of Electrical Engineering, Universiti Teknologi Malaysia & University of Southampton,
Malaysia) 101



Parallel Session 3(A)

Parallel Session 3(B)

Hybrid Energy Harvester from Wireless Charging and Body Heat to Power-up IoT Devices
Wan Nabila Mohd Fairuz (Universiti Teknologi Petronas, Malaysia), Mohamad Radzi Ahmad (Universiti Teknologi Petronas,
Malaysia), Syakirah Mohd Arabee (Universiti Teknologi Petronas, Malaysia) 105

Characterization of Internet of Things (IoT) powered-Acoustics Sensor for Indoor Surveillance Sound Classification
Say Chuan Tan (Intel Microelectronics (M) Sdn. Bhd., Malaysia), Asrulnizam Abd Manaf (Universiti Sains Malaysia, Malaysia) 109

Internet of Things (IoT) Continuity Challenge: Green Energy Power Consumption
Kim Mey Chew (University College of Technology Sarawak & UCTS, Malaysia), Siew Ping Yiiong (University College of
Technology Sarawak & UCTS, Malaysia) 113

The Application of IoT-based Water Pressure Monitoring System
Kim Mey Chew (University College of Technology Sarawak & UCTS, Malaysia), Siew Ping Yiiong (University College of
Technology Sarawak & UCTS, Malaysia) 118

Artificial Neural Network Based Forecasting of Power Under Real Time Monitoring Environment
Muhammad Zilal Ab Hamid Pahmi (Universiti Kebangsaan Malaysia, Malaysia), A Ayob (Universiti Kebangsaan Malaysia,
Malaysia), Shaheer Ansari (University Kebangsaan Malaysia, Malaysia), Mohamad Hanif Md Saad (Universiti Kebangsaan
Malaysia, Malaysia), Aini Hussain (Universiti Kebangsaan Malaysia, Malaysia) 122

Study of the Impact of Design Factors on Micro-Fluxgate Sensing Element
Mohamed Elsayed Elkattan (Nuclear Materials Authority, Egypt), Hassan Mostafa (University of Toronto, Canada), Ahmed Khalil
(Cairo University, Egypt) 126

A wide temperature range bandgap reference circuit with MOS transistor curvature compensation
Anith Nuraini Abd Rashid (Universiti Teknologi Mara, Malaysia), Sofiyah Sal Hamid (Universiti Sains Malaysia, Malaysia), Nuha A.
Rhaffor (Universiti Sains Malaysia, Malaysia), Asrulnizam Abd Manaf (Universiti Sains Malaysia, Malaysia) 130

Area optimization of comparator layout design by using Cadence Virtuoso tools in 45 nanometer process
technology

Michelle Ang Syn Yi (University Malaysia Perlis, Malaysia), Razaidi Hussin (Universiti Malaysia Perlis, Malaysia), Norhawati
Ahmad (Universiti Malaysia Perlis, Malaysia), Fakhrul Zaman Rokhani (University Putra Malaysia, Malaysia) 134

Synthesis of Carbon Nanotubes with Unintentional Secondary Growth of Carbon Nanofibers on Graphene
Mohamad Nur Zharif Mohamad (Universiti Malaysia Perlis (UniMAP), Malaysia), Syarifah Norfaezah Sabki (Universiti Malaysia
Perlis, Malaysia), Noraini Othman (Universiti Malaysia Perlis, Malaysia), Norzilah Abdul Halif (UniMAP, Malaysia), Mohd Shafiq
Hafly Shamsuri (Universiti Malaysia Perlis (UniMAP), Malaysia), Norhayati Sabani (Universiti Malaysia Perlis, Malaysia) 138

Stability of guanine-quadruplexes as sensing elements investigated using solvation free energy
Nadia Norhakim (Universiti Teknologi PETRONAS, Malaysia), Gohvinath Sandrasagran (Universiti Teknologi PETRONAS,
Malaysia), Huzein Fahmi Hawari (Universiti Teknologi Petronas, Malaysia), Zainal Arif Burhanudin (Universiti Teknologi
PETRONAS & Center of Innovative Nanostructure & Nanodevice, Malaysia) 142

Detection of Ochratoxin A using Cellulose Acetate Nanofibers Modified with Silver Nanoparticle
Adel Mohammed Al-Dhahebi (Universiti Teknologi PETRONAS, Malaysia), Subash Gopinath (Universiti Malaysia Perlis,
Malaysia), Mohamed Shuaib Mohamed Saheed (Universiti Teknologi PETRONAS, Malaysia), Mazli Mustapha (Universiti
Teknologi Petronas, Malaysia) N/A

Study of electrical conductivity of pyrrole-reduced graphene oxide pellet
Sara Maira Mohd Hizam (Universiti Teknologi PETRONAS, Malaysia), Mohamed Shuaib Mohamed Saheed (Universiti Teknologi
PETRONAS, Malaysia) 150

Asphaltene thin film properties and its potential use in organic electronic application
Sundarajoo Thulasiraman (Universiti Teknologi Petronas, Malaysia) 155




