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ABOUT THE CONFERENCE

2"d International Conference on Semiconductor Materials and Technology (2"¢1CoSeMT 2021)
is a biennial event that is jointly organized by Institute of Nano Optoelectronics Research and
Technology (INOR), Universiti Sains Malaysia (USM), Universiti Teknologi MARA
Cawangan Pulau Pinang (UiITMCPP), Collaborative Research in Engineering, Science &
Technology (CREST), and Industrial Centre of Innovation in Smart Manufacturing (IC1-SM),
SIRIM Industrial Research (SIRIM IR), SIRIM Berhad with the Theme “Innovation Towards
A Sustainable Tomorrow”. The primary focus of the conference is to create an effective
medium for institutions and industries to share ideas, knowledge, and expertise in the fields
related to Semiconductor Materials and Technology.

This year, with the aim to promote positive innovation culture and and encourage innovation
activities and from different walks of life, a sub-event entitled International Invention,
Innovation & Design Expo (INoDEx 2021) is going to be held concurrently. This sub-event
will be a great platform in creating opportunities for local and international participants to
present their innovations and inventions. Eventually, both events will lead to interaction and
future collaboration among the local and international participants.

2" 1CoSeMT 2021 solicits contributions of abstracts, papers, and posters, featuring the theme
and four main topics of the conference, encompassing:

a) Optical and Electronic

Materials

e Narrow and Wide Band Gap e Colour-Changing Materials
Semiconductors e Energy Storage Materials

e Diamond, Graphene, and e Dielectric Materials
Carbon Nanotubes e Porous Structures

e Piezoelectric and e Nanostructures
Ferroelectric Materials e Superconductors

e Electroluminescent Materials

b) Devices

e Optoelectronics e MEMS/NEMS

e Sensors and Actuators e Contacts and Interconnects

e Power Devices e Fabrication Processes

¢ Novel Devices e Integrated System Design

¢ Photovoltaics e Modelling and Simulation

¢) Organic and Polymeric

Materials

¢ Organic Semiconductors e Composite Polymers and

e Conductive Polymers Biopolymers

e Polymer Electronics and e Functional Polymers and
Coatings Polymer Hybrid Materials

e Polymer Catalysts and
Characterization
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d) Packaging Technology

Phosphor Technology
Lens and Optics
Thermal Management
Front End Assembly
Processes

e Back End Processes and
Applications

e Failure Analysis and
Reliability
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LIST OF ABSTRACT
KEYNOTE TALK
ID Title/Presenter Page
Issues in Microelectronics Packaging
S1 16
Peter Hadley
A Direct Epitaxial Approach to Monolithically Integrated InGaN
S2 MicroLEDs and HEMTs for Microdisplay and VLC 17
Tao Wang
3 Gbps Laser-Based Visible Light Communications (VLC) 18
Boon S. Ooi
PLENARY TALK
ID Title/Presenter Page
The Management Tools in Manufacturing for Competitive
sS4 Advantage 19
Mohd Sofi Osman
S5 Nanotechnology: A Driving Force in Semiconductor Industry 20
Ruslinda A. Rahim
Aligning the Aspiration for Greater Good of Industry and
S6 Community 21
Mohd Shahrul Azmi Bin Mohd Yusof
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INVITED TALK
ID Title/Presenter Page

Aptasensor for Mycotoxins Detection: An Approach Using
Nanostructured Materials

OEl | Mohamed Shuaib Mohamed Saheed, Sangeetha Siva Sangu, Adel 22
Mohammed Al-Dhahebi, Nabihah Muhammad Illias, Nurul
Syakilla Fitrah Abdullah

High Electron Mobility of 4H-SiC MOSFET Utilizing Ultrathin
D1 Layer of SiO: 23

Faiz Arith, Jesus Urresti, Anthony O’Neill

Morphological, Optical and Electrical Analysis of Ag Polymer-
Nickel Low Temperature Top Electrode in Silicon Solar Cell for
OP1 Tandem Application 24

Nur Fairuz Rostan, MA Ludin, MAM Teridi, Suhaila Sepeai

OE2 Random Lasing from Semiconductor Nanostructures o
Wan Maryam Wan Ahmad Kamil

High-Performance Light-Emitting Diodes for Lighting and
Oe3 | Displays 26
Swee Tiam Tan
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TOPIC A: OPTICAL AND ELECTRONIC MATERIALS

ID Title/Presenter Page

Wafer-Scale Patterning of Silicon Nanowire Using UV Enhanced

OE4 Substrate Conformal Imprint Lithography (UV-SCIL) o7
Mohd Azraie Mohd Azmi, Owen J. Guy, Azman Aziz, Fatihatul
Makmon, Suhaili Sabdin, Sharinee Sallah
Influence of the Rods as Collector on Morphology and Uniformity

OE5 of Nanofibers via Electrospinning 28
Nabeel Z. Al-Hazeem, Z. Hassan, Sabah M. Mohammad
Impedance and Dielectric Characterisation of Epoxy Composites

OEG Containing Carbon Black and Carbon Nanotubes 29
Raja Nor Raja Othman, Afham Za’im Ghani, Noor Amieza
Mohamad
Nearly Zero Ultra-Flattened Dispersion in Octagonal Photonic
Crystal Fiber

OE7 30
Naeemul Islam, Anik Baul, Mohamed Fauzi Packeer Mohamed,
Abu Bakkar Sakib, Md. Fokhrul Hasan
Impacts of Wafer Doping Type on Structural and Optical Properties

OES of Black Silicon Fabricated by Metal-Assisted Chemical Etching 31
Muhiddin Ahmad Sheriff, Auwal Abdulkadir, Md. Roslan Hashim,
Mohd Zamir Pakhuruddin
X-Ray Diffraction Study of InGaN/GaN Heterostructures Grown

OE9 by MOCVD Technique at Different Temperatures 32
AK. Tan, N.A. Hamzah, S.S. Ng
Indium Doped Spin Coated ZnO Using Thin Film for TCO
Application

OE10 | shafinaz Sobihana Shariffudin, Ahamd Hasif Mohd Zaid, Najwa | 33
Ezira Ahmed Azahar, Puteri Sarah Mohamad Saad, Hashimah
Hashim, Mohamad Hafiz Mamat
Characterization of Nanocrystalline SnO.-Y20s Thin Films

OE11 Prepared Using Chemical Bath Deposition 34
Imad H. Kadhim, Huda Nagem Abd
Structural, Morphological, and Optical Properties of Low-Cost
Fluorine, Silver Co-Doped ZnO Nanostructures

OE12 35
Aminu Muhammad, Zainuriah Hassan, Sabah M. Mohammad,
Suvindraj Rajamanickam, Shireen Mohmmed Abed
Impact of Precursor Concentration on the Structural, Optical and

OE13 Electrical Properties of Spin Coated Low Temperature Processed 36

ZnO Quantum Dots Based Flexible Thin Film
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Sani Muhammad, Marzaini Rashid
The Performance of Hollow Pyramidal Microwave Absorber by
Using Different Slot Size Array

OEl4 Mas lzzati Fazin, Hasnain Abdullah@Ildris, Mohamad Faisal 37
Asmadi, Ahmad Rashidy Razali, Norhayati Mohamad Noor, Linda
Mohd Kasim, Mohd Nasir Taib
Electrical Properties of GaN Cap Layer for AlIGaN/GaN HEMT

OE15 M. Hasnan, R.I.M Asri, M. Nuzaihan, M. Inaba, M. Nakano, J. 38
Suehiro, Z. Hassan, S. Falina, H. Kawarada, M. Syamsul
Atomic Structure for AIN Grown on Different Sapphire Orientation
via Numerical Study

OE16 S _ 39
Mazwan Mansor, Norzaini Zainal, Mohd Nazri Abd Rahman,
Ahmad Kamil Azizan, Yushizam Yusuf
Optical Microfiber Liquid Refractometer: The Effect of Taper
Waist

OE17 ) _ ) 40
Mohamad Aizat Abu Bakar, Alex The Boon Li, M. Safwan Aziz,
Ganesan Krishnan, Sabah M. Mohammad, Mundzir Abdullah
Effect Crystallinity of TiO2/Ag/SrSnOs for Conductivity
Photoanode DSSC

OE18 . . 41
I.Najihah, N. Nafarizal, M.A.M. Sultan, M. Megat, N.KA. Hamed,
A. Khairul, M. Kamarulzaki, Z. Ayib, M. Hafiz
Ray Tracing of Perovskite Thin Films for Solar Windows

OE19 | zulfa zahri, Mohd Marzaini Mohd Rashid, Mohd Zamir | 42
Pakhuruddin
Synergistic Effect of Alum Doped TiO, for Photoelectrode
Modification in Dye Sensitized Solar Cell (DSSC)

OE20 ) ) 43
A.M. Shahrul, M.H. Mamat, A.A.A Samat, Irni Hamiza. H, A.N.A.
Rashid, S. Setumin, Syarifah Adilah MY, M.H. Abdullah
Effect of Silver Nitrate Concentration on the Morphological,

OE21 Structural and Optical Properties of ZnO Nanorods "
Suvindraj Rajamanickam, Sabah M. Mohammad, Z. Hassan,
Aminu Muhammad, Shireen Mohmmed Abed
Effect of Mn Incorporated into LiNbO3s Crystal Structure on the
Structural, Electronic and Optical Properties Using First-Principles

OE22 Study 45
L.W. Zainuddin, M.F.M. Taib, O.H. Hassan, M.H. Samat
Enhancing the Properties of Nano-Porous Si  Using
Electrochemical Etching Technique

OE23 : - . : . 46
Fatimah Zulkifli, Rosfariza Radzali, Alhan Farhanah Abd Rahim,
Ainorkhilah Mahmood, Nurul Syuhadah Mohd Razali
Electronic Structure and Optical Properties of Strained Type-II

OE24 INAsxSb1x/INAs Quantum Dots for Mid-Infrared Applications” 47
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Gik Hong Yeap, Sergey I. Rybchenko, Igor E. Itskevich, Stephanie
K. Haywood, Peter Carrington, Anthony Krier

OE25

Effects of Nitrogen Flow Rates on Properties of AlGaN Thin Films
Prepared by Co-Sputtering Technique

O. Afigah, N. Nafarizal, M. Kamarulzaki, A. Zulkifli, M. Megat, A.
Bakri, J. Noryasmin, A. Shuhaimi, M. Hafiz, M. Zamri, A. Yazid

48

OE26

Textured Polyimide Substrate for Enhanced Light Absorption in
Flexible Black Silicon

Halo Dalshad Omar, Auwal Abdulkadir, Md. Roslan Hashim,
Mohd Zamir Pakhuruddin

49

OE27

A DFT+U Study on the Structural, Electronic and Optical
Propertiess of Ti-, Ag- and Cu-Doped ZnO

N. Hamzah, M.F.M. Taib, N.A. Johari, A.F.A. Faizal, M.H. Samat,
O.H. Hassan, A.M.M. Ali, R. Zakaria, N.H. Hussin

50

OE28

Fabrication of PS/Al Nanocomposites as Foils and Evaluation of
Their Optical Properties

Hameed Naser, Z. Hassan, Haider Mohammed Shanshool, Sabah
M. Mohammad

51
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TOPIC B: DEVICES

ID Title/Presenter Page

Investigation on Absorption and Photocurrent in Silicon Absorber

D2 with Varied Pyramid Texture Angles by Ray Tracer 52

Mohamad Aliff Asraff Rosle, Mohd Zamir Pakhuruddin

Optimization of 1 um Gate Length InGaAs-InAlAs pHEMT
D3 Naeemul

Islam, Mohamed Fauzi Packeer Mohamed, Mohd 53
Syamsul Nasyriq Samsol Baharin, Muhammad Firdaus Akbar
Jalaludin Khan, Nor Azlin Ghazali, Mohd Hendra Hairi

Temperature Dependence of Electrical Characteristics of ZnO
Field Effect Transistors with AZO and Aluminium Source/Drain
D4 Contact

Nor Azlin Ghazali, Mohamed Fauzi Packeer Mohmaed,
Muhammad Firdaus Akbar Jalaludin Khan, Harold Chong

54

Humidity Sensor Performance Based Composite ZnO/SnO;
Nanorod Structure Using Different ZnO Seed Layer

D5 Nor Diyana Md Sin, Shatini Md Said, Ahmad Syakirin Ismail, 55

Mohamad Hafiz Mamat, Fazlinashatul Suhaidah Zahid, Mohamad
Zhafran Hussin, Noor Asnida Asli, Mohamad Rusop

Potential of Water-Based Phosphoric Acid as Emitter Junction on
n-Si Wafer

D6 | Anmad Rujhan Mohd Rais, Nurul Agidah Mohd Sinin, Suhaila| 6

Sepeai, Mohd Adib Ibrahim, Saleem H. Zaidi, Kamaruzzaman
Sopian

Analysis of Transmission Performance for Fine Pitch Interconnects

D7 Hungyang Leong, Boon Kar Yap, Lit Pern Chin, Eryana Binti 57

Hussin

Fabrication UV ZnO NRs Photodetector Based on Seeded Silicone
(Si) Substrate via the Drop-Casting Technique

P8 Shireen Mohammed Abed, Sabah M. Mohammad, Z. Hassan, A. >
Muhammad, Suvindraj Rajamanickam
Effects of Notch Structures on the Transfer and DC Performances

D9 of AlGaN/GaN HEMT Devices -
Muhaimin Hazig Mihat, Fauzi Packeer, Norshamsuri Ali, Shaili
Falina, Hiroshi Kawarada, Mohd Syamsul
Comparison of the Electrical Performance of AIN and HfO:

D10 Passivation Layer in AlGaN/Gan HEMT 61
Zikri Zulkifli, Fauzi Packeer, Norshamsuri Ali, Shaili Falina,
Hiroshi Kawarada, Mohd Syamsul
Characterization of Breath Sensor at Different Frequencies in

D11 Outdoor Condition” 63

10
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Norfatiha Suhimi, Noriah Yusoff, Nor Hayati Saad

Opto-Electronic Characterisation of GaAsBi/GaAs Multiple
Quantum Wells for Photovoltaic Applications

D12 64
Faezah Harun, Julie Roslita Rusli, Robert D Richards, John P R
David
Effect of Indium in P-Layer of InGaN Green LEDs

D13 65

M. Ikram Md Taib, E.A. Alias, Y. Yusuf, N. Zainal

11
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TOPIC C: ORGANIC and POLYMERIC MATERIALS

ID

Title/Presenter

Page

OP2

Thermomechanical and Dielectric Properties Relationship of
Hybrid Carbon Black and Nano Silica Epoxy Composites

Raja Nor Raja Othman, Fatim Atira, Noor Amieza Mohamad

66

OP3

Utilization of Sawdust as an Absorbing Material in Anti-
Microwave Brick Walls Manufacturing

Nur Hashira Narudin, Hasnain Abdullah, Mohd Nasir Taib,
Basharudin Abdul Hadi, Azizah Ahmad, Nazirah Mohamat Kasim,
Noor Azila Ismail

67

OP4

PV A Nanofibers Embedded with Different Concentration of ZnO
Prepared by Electrospinning Method

Muhammad AlHadi Zulkefle, Rohanieza Abdul Rahman, Wan
Fazlida Hanim Abdullah, Zurita Zulkifli, Sukreen Hana Herman

68

OP5

Removal of Congo Red Dye Using Green Kyllinga Weed Extract
and Mediated-Silver Nanoparticles as Catalysts

Siti Hajar Khalid, Aishah Nur Addia Azizan, Nor Aimi Abdul
Wahab, Mohamed Syazwan Osman, Norain lIsa, Vicinisvarri
Inderan

69

OP6

Dielectric Properties of Epoxy Composites Containing Silver
Nanoparticle and Carbon Nanotube Over the X-Band Frequency

Noor Amieza Mohamad, Raja Nor Raja Othman, Nurfazlin Abdul
Jamil

70

OP7

Fabrication of Nanocomposite PDMS/Graphene as Flexible
Substrate at Different Graphene Concentration

Irzati Zaili binit Ghazali, Zurita binti Zulkifli, Robi‘atun Adayiah
binti Awang, Sukreen Hana binti Herman

71

OP8

Characterization of Natural Dye Extracted from Medicinal Leaf of
Mitragyna Speciosa for Dye-Sensitized Solar Cells

Azlina AK, M.H. Mamat, Che Soh, Z.H, M.F.A. Rahman, N.A.
Othman, Marina M, Syarifah Adilah MY, M.H.Abdullah

72

12
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TOPIC D: PACKAGING TECHNOLOGY

Title/Presenter

Page

PT1

Interfacial Delamination Validation on Fan-Out Wafer-Level
Package Using Finite Element Method

Ariel Conversion, Aristotle Ubando, Jeremias Gonzaga

73

PT2

Modelling and Thermal Simulation for Imm? VSCEL Chip

Khairul Mohd Arshad, Muhamad Mat Noor, Shaili Falina,
Asrulnizam Abd Manaf, Hiroshi Kawarada, Mohd Syamsul

74
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ID Title/Presenter Page
Comparison on the Performance of MOS Capacitor Simulated

b1 Using SILVACO TCAD Tools -
Lyly Nyl Ismail, Mohammad Faiz Ismail, Norsabrina Sihab, Nur
Sa’adah Mohamad Sauki
Study of Strained-SiGe Channel P-MOSFET Using SILVACO

5 TCAD: Impact of Channel Thickness and Ge-Composition 26
Siti NorFarah Nadia Mohd Salleh, Alhan Farhanah Abd Rahim,
Rosfariza Radzali, Ainokhilah Mahmood, Irni Hamiza Hamzah
Enhanced Catalytic Embedded Porous Silicon for Improved

b3 Hydrogen Gas Sensing 27
Alhan Farhanah Abd Rahim, Rosfariza Radzali, Ainokhilah
Mahmood, Irni Hamiza Hamzah
Surface Morphological and Optical Characteristics of Etched

P4 ZnO/Glass at Various H20, Concentrations 78
Siti Maisarah Alias, Mohd Zaki Mohd Yusoff
Effects of Thermal and Microwave Heat Treatments on Structural

P5 Properties of GaN-Based Blue Led 79
R.K. Faridur, A.K. Tan, N.A. Hamzah, S.S. Ng
ZnO Nanorods as a Nanosensor Prepared by Hydrothermal Method

P6 for Methanol Detection in Aqueous Solution 80
Haslinda Abdul Hamid, Norain Isa
Nanomanipulation of Functionalized Gold Nanoparticles on GaN

P7 M.A. Che Seliman, N.A. Ali Yusup, M. Hasnan, R.I.M Asri, M. 81
Inaba, M. Nakano, J. Suehiro, H. Kawarada, Z. Hassan, S. Falina,
M. Syamsul
Effects of Indium Composition on the Surface Morphological and

oy Optical Properties of InGaN/GaN Heterostructures 8
N.A. Hamzah, M.A.A.Z. Md Sahar, A.K. Tan, M.F.I. Abd Malik,
C.C. Loo, W.S. Chang, S.S. Ng
Growth of AIN Layer Below 1180°C via Metal Organics Chemical
Vapor Deposition

P9 83
Yusnizam Yusuf, Muhammad Esmed Alif Samsudin, Norzaini
Zainal
Enhancing Photocatalytic Activity of Cr Doped SrTiOz in Terms of
Electronic Structure and Optical Properties : A DFT + U

P10 Investigations 84
A.F.A. Faizal, M.F.M. Taib, N. Hamzah, N.A. Johari, M.H. Samat,
N.K. Jaafar, S.Z.Z. Abidin, O.H. Hassan
Study of Porous 111-V Surface Structure via Etching Process: Effect

P11 of Pore Depth 85

14
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Rosfariza Radzali, Mohamad Rafiudin Ramle, Alhan Farhanah
Abd Rahim, Ainorkhilah Mahmood, Aslina Abu Bakar

Rapid Thermal Annealing Process Toward Enhancement of ITO
Thin Films

Pie R.I.M. Asri, N.A. Hamzah, M.A. Ahmad, M.A.A Z. Md Sahar, M. A. %
Che Seliman, M. Abdullah, Z. Hassan
Effect of Capping Agent on the Shape and Catalytic Activity of
PtPd Bimetallic Alloy Nanostructures

P13 Mahayatun Dayana Johan Ooi, Nurshahzleen Mohd Yusaini, 87
Ainorkhilah Mahmood, Noorezal Atfyinna Mohd
Napiah,Yushamdan Yusof
Porosification Analysis in ACPEC Porous Undoped GaN
Nanostructure Using the Image Processing Method

P14 | Ainorkhilah Mahmood, Naser Mahmoud Ahmed, Mahayatun 83
Dayana Johan Qoi, Alhan Farhanah Abd Rahim, Rosfariza
Radzali, Haslinda Abdul Hamid
Speech-Based Gender Recognition Using Linear Prediction

P15 Coefficients and Mel-Frequency Cepstral Coefficients 89
Yusnita Mohd Ali, Emilia Noorsal, Nor Fadzilah Mokhtar, Siti
Zubaidah Md Saad, Mohd Hanapiah Abdullah
The Effect of V-Pits on Electronic and Optical Properties and
Internal Quantum Efficiency of GaN-Based Green Light-Emitting

P16 Diodes 90
M.A. Ahmad, N.A. Hamzah, M.I.M. Taib, R.I.M. Asri, N. Zainal, Z.
Hassan
Hollow Pyramidal Trianglar Slotted Geopolymer Microwave
Absorber Performance

P17 91

Mohamad Faisal Asmadi, Hasnain Abdullah@Idris, Mohd Nasir
Taib, Mas lzzaty Binti Fazin, Norhayati Mohamad Noor, Linda
Mohd Kasim, Mohd Muzafa Jumidali

15
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ISSUES IN MICROELECTRONICS PACKAGING

Peter Hadley”
YInstitute of Solid State Physics, TU Graz, Petersgasse 16, 8010 Graz, AUSTRIA.
(Email: p.hadley@tugraz.at)

ABSTRACT- Component level packaging is needed to protect integrated circuits from
mechanical damage and to provide convenient electrical contacts for incorporating the circuits
into larger systems. The choice of a type of package typically involves a trade-off between
performance, reliability, and costs. A wide variety of materials: plastics, metals, ceramics,
composites, etc., are used in packaging and there are many packaging technologies in use. For
a better understanding of how packages degrade and eventually fail, models are being
developed to describe their behavior. Calculating the thermal and mechanical properties of
packages can be challenging because the dimensions of the smallest features inside a package
can be much smaller than the size of the package thus requiring a fine spatial grid. The relevant
time scales can range from nanoseconds for electronic signals to weeks for the diffusion of
water in a package. These disparate and length scales often require that approximations be
made. Some recent research on microelectronics packaging will be discussed.

16



0)® 2"d |nternational Conference on Semiconductor Materials and Technology
)
oo ICoSEMT (ICOSeMT 2021) 8 - 9 November 2021

KEYNOTE TALK

S2

A DIRECT EPITAXIAL APPROACH TO
MONOLITHICALLY INTEGRATING InGaN
MICROLEDS AND HEMTS FOR
MICRODISPLAY AND VLC

Tao Wang'”
Centre of GaN Materials and Devices, The University of Sheffield,
Western Bank, Sheffield S10 2TN, UNITED KINGDOM.
(Email: t.wang@sheffield.ac.uk)

ABSTRACT- A microdisplay has a wide range of applications in smartphones,
smartwatches, AR/VR systems, Helmet Mounted Displays (HMD), Head-Up Displays (HUD).
Their individual pixel elements typically consist of a large number of micro-LEDs (uLEDs).
Current puLEDs are far from satisfactory, as a number of fundamental challenges cannot be met
by any existing technologies. Visible light communication (VLC) is an emerging technology
that offers approximately 300 THz of license-free bandwidth that is four orders of magnitude
larger than that available in current RF-based Wi-Fi or 5G. Unfortunately, the current
approaches to the fabrication of VLC are substantially limited to pLED fabrication
technologies. The conventional approach to the fabrication of pLEDs requires a combination
of a standard photolithography technique and subsequent dry-etching processes. This approach
unavoidably introduces damage during the dry-etching and following processing, severely
degrading the optical performance of pLEDs. This issue becomes increasingly severe as the
ULED dimensions decrease. The Sheffield team has developed a direct epitaxial approach to
the fabrication of ultra-small and ultra-compact nLEDs for microdisplay application, leading
to the 1% demonstration of ultra-small green uLEDs (3.6 um diameter) without using dry
etching (ACS Photonics 7, 411 (2020)), where our uLEDs exhibit a record EQE of 9% and the
narrowest spectral linewidth (ACS Nano 14, 6906, (2020)). Our epitaxial integration has also
led to the demonstration of a record modulation bandwidth of 1.2 GHz for VLC application
(ACS Appl. Electron. Mater. 3, 445 (2021)) and 1% monolithically integrated nLEDs/HEMTs
microdisplay on a single chip (Adv. Mater. Technol. 9, 2100214(2021)).

17
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KEYNOTE TALK

S3

Gbps LASER-BASED VISIBLE LIGHT
COMMUNICATIONS (VLC)

Boon S. Ooi?”
!Computer, Electrical and Mathematical Science and Engineering Division, King Abdullah
University of Science & Technology (KAUST), SAUDI ARABIA,
?Institute of Nano Optoelectronics Research and Technology (INOR), Universiti Sains
Malaysia, 11800, USM, Penang, MALAYSIA.
(Email: boon.ooi@kaust.edu.sa)

ABSTRACT- Visible light communication (VLC or LiFi) has been a topic of intense
research after the idea was proposed in 2011. To date, a data rate of multiple 100s Mbps has
been demonstrated using LEDs or micro-LEDs as transmitters. At KAUST, we are developing
laser-based device and system technologies for Gbps VLC and underwater wireless optical
communication (UWOC). In this talk, | will give a brief overview on recent deployments of
Gbps VLC and UWOC systems. | will focus my discussion on recent developments of high-
speed lasers, and self-powered and omnidirectional receivers for VLC and UWOC.
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THE MANAGEMENT TOOLS IN MANUFACTURING
FOR COMPETITIVE ADVANTAGE

Mohd Sofi Osman”
Ynstitute of Nano Optoelectronics Research and Technology (INOR), Universiti Sains
Malaysia, 11800, USM, Penang, MALAYSIA.
(Email: mohdsofi@outlook.com)

ABSTRACT- In the business world, this is the world of the fittest to survive. To this,
businesses around the world always seek for improvement to stay competitive as demand from
the customers particularly in the terms of price reduction. We can see the price of a computer
in Malaysia. In the mid-80s, a white box PC was sold at RM 5000 at least. There was no laptop
or notebook at that time. Tablet is far from available. Now a fairly good PC can be obtained at
less than half this price.

In this session, it will be a sharing looking at both the hard and the soft management tools in
manufacturing to stay competitive. Those who are able to exploit and constantly drive for
changes that lead to improvement, innovation and breakthrough will always be in the game.
Those who are not able to be in this game will eventually be out of business or being acquired
by others. Some of these companies are history and some had created history.
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NANOTECHNOLGY: A DRIVING FORCE IN
SEMICONDUCTOR INDUSTRY

Ruslinda A. Rahim'™
!National Nanotechnology Center (NNC), Ministry of Science, Technology and Innovation
(MOSTI), Level 4, Block C7, Complex C, Federal Government Administrative Centre,
62662 Putrajaya, MALAYSIA.
(Email: ruslinda@mosti.gov.my)

ABSTRACT- Nanotechnology is making a revolution in manufacturing and production,
creating new materials and products through novel processes for commercial purposes. New
products based on nanotechnology with novel characteristics are continued to grow and benefit
society like nanomaterials, particularly carbon nanotubes or graphene could offer
semiconductors. Technology development towards experimental development research is
moving forward on producing new products or improving existing products or processes. A
newly developed method to reduce the size of semiconductor materials, dramatic
improvements in the chemical, physical and structure properties of these materials continue to
arise. Thus, minimizing the size in nanometer-scale of semiconductor materials has been shown
to maximize the performance of semiconductors for their application in a wide range of
material applications such as in energy sector, electronic device systems, automotive and etc.

20


https://icosemt.usm.my/
https://icosemt.usm.my/

o 2"d |nternational Conference on Semiconductor Materials and Technology
.@0%;20 ICoSeMT (ICoSeMT 2021) 8 - 9 November 2021
(4
PLENARY TALK
S6

ALIGNING THE ASPIRATION FOR GREATER GOOD
OF INDUSTRY AND COMMUNITY

Mohd Shahrul Azmi Bin Mohd Yusof*

Industrial Centre of Innovation in Smart Manufacturing (ICI SM), SIRIM Industrial
Research (SIRIM IR), SIRIM Bukit Jalil, Lot PT 5258, Off Lebuhraya Puchong-Sg. Besi,
57000 Bukit Jalil, Wilayah Persekutuan Kuala Lumpur, MALAYSIA.

(Email: mshahrul@sirim.my)

ABSTRACT- The growth of GDP for any country relies on the ability to produce goods i.e.
commodities or manufacturing. In the last 10 years, although growing, the rate of
manufacturing sector in the country is slowing down and almost reaching its maintenance level.
This can relates directly to the shift of demand from Western World consumers to cheaper
affordable products from China and more recent competitors like Vietnam and
Indonesia. Without manufacturing, Malaysian E&E sector will continue to be diluted within
the global supply chain. Therefore, how can we stay strong together riding this journey?
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APTASENSOR FOR MYCOTOXINS DETECTION:
AN APPROACH USING NANOSTRUCTURED
MATERIALS

Mohamed Shuaib Mohamed Saheed”, Sangeetha Siva Sangu?, Adel Mohammed Al-
Dhahebit, Nabihah Muhammad Illias?, Nurul Syakilla Fitrah Abdullah?
Centre of Innovative Nanostructures & Nanodevices (COINN), Universiti Teknologi
PETRONAS, 32610, Seri Iskandar, Perak Darul Ridzuan, MALAYSIA.
(Email: shuaib.saheed@utp.edu.my)

ABSTRACT- Mycotoxins are toxic compounds secreted by the pathogenic fungal species
as their secondary metabolites. The occurrence of these mycotoxins even at a very low level
could cause a serious threat to human and animal health due to their toxic effects. Thus, there
has been an official regulation on the limit range of mycotoxin presence in food and feed under
the European Union (EU) in order to minimize the exposure rate of mycotoxins towards human
and animal healthcare. Herein, studies on the effective detection of hazardous mycotoxins
using aptamermediated biosensors will be discussed. The active elements are consisted of
various nanostructured materials such as graphene, MXene, and polymers. These materials
were chosen as it demonstrate unique and beneficial properties, while plays a crucial role in
realizing circular economy. These materials will be deposited on screen-printed electrodes to
minimize the compatibility issues. It will be then functionalized to activate the sensing
elements for the targeted capture of intended analytes such as deoxynivalenol, zearalenone,
and ochratoxin. It is expected these novel concept of sensors provides a pathway for
miniaturization and portability for effective detection of various analytes, useful for
applications such as in agriculture and healthcare.

Keywords:
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HIGH ELECTRON MOBILITY OF 4H-SiC MOSFET
UTILIZING ULTRATHIN LAYER OF SiO;

Faiz Arith??”, Jesus Urresti®3, Anthony O’Neill®
'Faculty of Electronic and Computer Engineering, Universiti Teknikal Malaysia
Melaka, MALAYSIA.
(Email: faiz.arith@utem.edu.my)
?Nexperia Germany GmbH, Stresemannallee 101, 22529 Hamburg, GERMANY.
(Email: jesus.urresti@nexperia.com)
3School of Engineering, Newcastle University, Newcastle upon Tyne NE1 7RU,
UNITED KINGDOM.
(Email: anthony.oneill@ncl.ac.uk)

ABSTRACT- Here, 4H-SiC MOSFETSs have been fabricated, having a peak field effect
mobility of 154 cm?/V-s and a subthreshold slope of 127 mV/dec in enhancement mode in a
channel length of 2 um. The devices employed a gate stack of ultrahin layer of 0.7 nm SiOx,
hence improved the SiO, / 4H-SIC interface quality and subsequently with a thick layer of
ALD Al>Oz. Thus, its impact on device performance is improved, leading to drain current
enhancements of up to 120x compared with control devices fabricated using a thermally grown
thick SiO2. Such approach has sucesfully reduced the immobile C di-interstitial defects (Ci)2
form at the SiO2 / 4H-SiC interface which believed to be the source of field effect mobility
limiting factor. However, mobility is also haunted by remote Coulombic scattering, which is a
particular issue for deposited Al.O3. By performing a POA on the formed gate stack, remote
Coulombic scattering is diminished. Electrical measurements at elevated temperatures
confirmed that the phonon scattering governs the mobility rather than Coulombic scattering,
indicating that the fabricated devices are intact.

Keywords: 4H-SIiC MOSFET, channel mobility, phonon limited mobility, MOS devices,
power semiconductor devices

23


mailto:jesus.urresti@nexperia.com

0@@.&. 2"d |nternational Conference on Semiconductor Materials and Technology
‘Oooo 0Se - 9 November
O, 1CoSEMT ICoSeMT 2021) 8 - 9 November 2021
‘ Ly
INVITED TALK
OP1

MORPHOLOGICAL, OPTICAL AND ELECTRICAL
ANALYSIS OF Ag POLYMER-NICKEL LOW
TEMPERATURE TOP ELECTRODE IN SILICON
SOLAR CELL FOR TANDEM APPLICATION

Nur Fairuz Rostan!, MA Ludin!, MAM Teridi*, Suhaila Sepeai'”
1Solar Energy Research Institute (SERI), Universiti Kebangsaan Malaysia (UKM),
43600 BANGI MALAYSIA.
(Email: suhailas@ukm.edu.my)

ABSTRACT- Metallization is one of the important factors to produce a good quality and
good performance solar cell. Front contact that made with high temperature process can cause
shunting to the shallow emitter layer. The contacts produced must be thin, semi-transparent,
high transmission and low resistance to be applied as the top electrode in silicon solar cell. In
this study, the combination of Ag polymer and nickel have been chosen to be the top electrode.
Nickel is fabricated by a doped silicon wafer is coated in electroless solution and annealed
using a quartz tube furnace while Ag polymer is fabricated by screen-printing and drying in an
oven at low fabricating temperature. The contacts are deposited on a phosphoric acid diffused
layer on silicon wafer. The contact performance of KOH-based texturing surface as nickel
attachment site and the compatibility with Ag polymer-nickel contact are studied. The
thickness of Ag polymer-nickel is comparable to the Ag contact with 12 um and 10 pum
respectively. From the surface morphology analysis, there is no oxygen element found in Ag
polymer-nickel contact. Then, the series resistance of Ag polymer-nickel on the textured silicon
wafer is compared with the high temperature Ag contact. The series resistance value of Ag
polymer-nickel contact on KOH textured silicon has recorded 2.06 Q while the Ag contact that
formed at 700 °C is 165 €. Besides that, the transmission within IR region has showed that Ag
polymer-nickel contact has 7.25 a.u. which is higher transmission than the 6.75 a.u. of Ag
contact. This has shown that Ag polymer-nickel contact can form low resistance ohmic contact
with high transmission and protective against moisture physical character.

Keywords: Ag polymer-nickel, front metallization, low temperature, silicon solar cell, tandem.
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RANDOM LASING FROM SEMICONDUCTOR
NANOSTRUCTURES

Wan Maryam Wan Ahmad Kamil'”
1School of Physics, Universiti Sains Malaysia, 11800, USM, Penang, MALAYSIA.
(Email: wanmaryam@usm.my)

ABSTRACT- Nanostructures have the capability to confine light by manipulating the
refractive index contrast. In a semiconducting material whereby photon gain is available gives
rise to the possibility of amplifying the photons that are confined. If such amplification is
achieved through stimulated emission, then lasing from this gain medium is possible.
Moreover, this is achieved without the need of a physical mirror cavity. Due to this simplicity,
a random laser is suitable for direct assessment of bio-analytes and biomarking applications.
The properties of such lasing termed as a random laser (random due to lasing achieved through
photon random walk) will be discussed. Specifically, the effect of lasing threshold on the
arrangement, shape and size of nanorods will be explored. For zinc oxide nanorods, lowest
threshold was obtained for nanorods with diameters of 50 — 100 nm and the best height is about
1 micrometer long. However, the most drastic changes are the density of nanorods (also known
as filling factor) which will be thoroughly discussed.

Keywords: Nanolasing, zinc oxide, light trapping.
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HIGH-PERFORMANCE LIGHT-EMITTING DIODES
FOR LIGHTING AND DISPLAYS

Swee Tiam Tan*”
1School of Energy and Chemical Engineering, Xiamen University Malaysia,
Selangor Darul Ehsan 43900, MALAYSIA.
(Email: sweetiam.tan@xmu.edu.my)

ABSTRACT- Artificial lighting technology has made an incredible progress from
incandescent lamps and compact fluorescent lamps to white light-emitting diodes (LEDs). The
so-called “lighting revolution” is now happening as the very real technical issues including the
device operating luminous efficacy (the efficiency droop and thermal droop), light photometric
properties, as well as the cost of ownership are being addressed. The recent rapid developments
in the LED materials and devices enables high efficiency and high-performace LEDs for
various industries including lighting, displays, healthcare, and agriculture. In this talk, the
recent development of the LED materials and architectures will be presented.

Keywords: InGaN/GaN, IlI-nitride, light-emitting diodes, lighting, displays.
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WAFER-SCALE PATTERNING OF SILICON
NANOWIRE USING UV ENHANCED SUBSTRATE
CONFORMAL IMPRINT LITHOGRAPHY (UV-SCIL)

Mohd Azraie Mohd Azmil”, Owen J. Guy?, Azman Aziz}, Fatihatul Makmon?, Suhaili
Sabdin?, Sharinee Sallah!
Multidisciplinary Nanotechnology Centre, Electronics Department, Universiti Kuala
Lumpur British Malaysian Institute, MALAYSIA.
(Email: mazraie@unikl.edu.my, azmanaziz@unikl.edu.my,
fatihatul. makmon@s.unikl.edu.my, suhaili.sabdin@s.unikl.edu.my,
sharinee.sallah@s.unikl.edu.my)
2Chemistry Department, Swansea University, Swansea SA2 8PP, UK.

(Email: 0.j.guy@swansea.ac.uk)

ABSTRACT- Point of care (POC) diagnostics based on bio-functionalised semiconductor
devices are an important development in ultrasensitive biosensors for early detection of disease
biomarkers. Silicon nanowire (SINW) sensors, fabricated using a combined Substrate
Conformal Imprint Lithography (SCIL) and ultraviolet (UV) lithography process are
demonstrated on full wafers (100 mm diameter SOI). Pattern transfer from the SCIL master
stamp wafer was achieved by imprinting into AMONIL resist and subsequent photocuring. The
AMONIL patterned resist layer had excellent Argon / CHF3 plasma etch resistance, leading to
an effective image transfer onto the underlying silicon (Si) wafer. The techniques provide high-
throughput patterning of nanostructures with high density and fidelity on a reduced timescale
compared to alternative nanolithography techniques such as electron beam lithography (EBL)
or direct write scanning probe microscopy (SPM) lithography. Moreover, fabrication of SINWs
via the SCIL imprint process is far more cost effective than using EBL. 271 nm SiNWs were
fabricated across a full wafer. The SCIL imprint process is very repeatable (80 imprints) with
wafers up to 200 mm in diameter being accommodated for. SINWs prepared with this method
were subsequently used for biosensing applications to detect the presence of the oxidative
stress biomarker 8-OHdG, which has been related to prostate cancer risk

Keywords: Silicon nanowire, nanoimprint lithography, substrate conformal imprint
lithography, electron beam lithography.
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INFLUENCE OF THE RODS AS COLLECTOR ON
MORPHOLOGY AND UNIFORMITY OF
NANOFIBERS VIA ELECTROSPINNING

Nabeel Z. Al-Hazeem!?”, Z. Hassan?, Sabah M. Mohammad*
Ynstitute of Nano Optoelectronics Research and Technology (INOR), Universiti Sains
Malaysia, 11800 USM, Penang, MALAYSIA.
2Gifted Students School in Anbar, Gifted Guardianship Committee, Ministry of Education,
31001Ramadi, IRAQ.
(Email: nabeelnano333@gmail.com)

ABSTRACT- Nanotechnology research has lacked to provide studies on nanofibers, the
reasons are all relevant parameters affecting the manufacture of nanofibers have been studied
using the electrospinning method. In this context, believing that science is in a state of constant
renewal leads to the possibility to study a parameter that has not been studied before, which
effects on the morphology of nanofibers. The rods chooses as a collector to the collection of
nanofibers, so the effect of the distance between the rods will be studied as a parameter that
effects on the morphology and uniformity of nanofiber. Field Emission Scanning Electron
Microscope (FESEM) images reveal the formation of nanofibers which gradually difference
according to select parameter. As this parameter has not been studied by researchers, so the
effect will be studied through this study, therefore explanation of causes and the most important
applications.

Keywords: Electrospinning, collector, rods, nanofibers.
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IMPEDANCE AND DIELECTRIC
CHARACTERISATION OF EPOXY COMPOSITES
CONTAINING CARBON BLACK AND
CARBON NANOTUBES

Raja Nor Raja Othman®*, Afham Za’im Ghani®, Noor Amieza Mohamad?
!Department of Mechanical Engineering, Faculty of Engineering, Universiti Pertahanan
Nasional Malaysia, Kem Sungai Besi, 57000 Kuala Lumpur, MALAYSIA.
(Email: izawati@upnm.edu.my, afham36@gmail.com, ionmillion@gmail.com)

ABSTRACT- Research in improving dielectric materials is rapidly becoming more intense
as there are higher demands for novel materials with the ability to store charges. In this work,
impedance characterisation and dielectric properties of epoxy composites containing Carbon
Black (CB) and a mixture of CB and Carbon Nanotube (CNT), kept at 1:1 wt.% is conducted.
For both cases, the total number of fillers are varied from 0.5 wt.% to 6 wt.%. At 20 Hz, the
values of dielectric composites, k was recorded to be 2050 for 6 w t.% CB, compared to k =
600, for composites containing dual filler (3 wt.% CB + 3 wt.% CNT). Further analysis
revealed that the 6 wt.% sample (CB + CNT) exhibited higher ac conductivity at lower
frequency, compared to sample containing only 6 wt.% CB. This could be due to the reason
that CNT has more conductivity effects while CB has more storage or capacitive effects.
Nyquist plot of impedance for both fillers also revealed the formation of semi-circular shapes
for 5 wt.% and 6 wt.%; for both CB and CB + CNT fillers. However, formation of smaller
semi-circular shapes is observed for CB + CNT, compared to CB only, indicating formation of
conductive network in dual filler composites. This study highlights the potential of CB in
enhancing mainly the dielectric properties of epoxy composites.

Keywords: Dielectric properties, impedance properties, conductive composites.
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NEARLY ZERO ULTRA-FLATTENED DISPERSION
IN OCTAGONAL PHOTONIC CRYSTAL FIBER

Naeemul Islam®”, Anik Baul?, Mohamed Fauzi Packeer Mohamed?, Abu Bakkar Sakib®, Md.
Fokhrul Hasan*
1School of Electrical and Electronic Engineering, Universiti Sains Malaysia (USM),
MALAYSIA.

(Email: naeemul.islam@student.usm.my, fauzi.packeer@usm.my)
2Department of Electrical Engineering, Washington State University, USA.
(Email: anik.baul@wsu.edu)
3Department of Electronic and Telecommunication Engineering, International Islamic
University Chittagong, BANGLADESH.

(Email: siddiksakib668@yahoo.com)

“Department of Electrical and Electronic Engineering, International Islamic University
Chittagong, BANGLADESH.

(Email: fokhrulhasan95@gmail.com)

ABSTRACT- The Low confinement losses, relatively high nonlinearity, and wideband
ultra-flattened chromatic dispersion are the crucial properties of the PCFs. Thus, In this
research, a comprehensive study has been conducted to design a novel octagonal PCF
(Photonic Crystal Fiber) microstructure with an ultraflattened dispersion profile through a vast
range of optical communication band wavelengths with a large negative dispersion of nearly
6635 ps/ nm / km at 1550 nm. This PCF design and simulative study has been made by using
COMSOL multi-physics. The guiding features of the fiber have been analyzed numerically to
solve the Maxwell equation of electromagnetic field by using full vector finite element method
with cylindrically perfect to match layer for strongly absorb the outgoing waves from the
computational region. Moreover, Octagonal rings in the cladding region provides better
confinement and flattened dispersion in Oband (1260-1360 nm) and C-band (1530-1565 nm)
in compare to honeycomb or hexagonal lattice structure. Our proposed model unique nearly
zero ultra-flattened dispersion of £ 0.3028 ps/nm/km in a 1290 to 1620 nm with wavelength
range (320 nm flat band) and low confinement loss is less than 10”7 dB/km in the entire band
of interest. Along with, this research has been presented 7.2um? effective area which is smaller
than other reported fibers at 1550nm wavelength.

Keywords: Photonic crystal fiber, air filling ratio, chromatic dispersion, confinement loss,
effective area.
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IMPACTS OF WAFER DOPING TYPE ON
STRUCTURAL AND OPTICAL PROPERTIES OF
BLACK SILICON FABRICATED BY METAL-
ASSISTED CHEMICAL ETCHING

Muhiddin Ahmad Sheriff'?”, Auwal Abdulkadir!®, Md. Roslan Hashim®, Mohd Zamir
Pakhuruddin®*”
!Photovoltaic Materials and Devices, School of Physics, Universiti Sains Malaysia, 11800,
Minden, Penang, MALAYSIA.
2Department of Basic Science, Federal Polytechnic Damaturu, P.M.B. 1006,
Yobe State, NIGERIA.
3Department of Physics, Umaru Musa Yar'adua University, P. M. B. 2218,
Katsina, NIGERIA.
*Institute of Nano Optoelectronics Research and Technology, Universiti Sains Malaysia,
11800 Penang, MALAYSIA.
(Email: muhiddin002@student.usm.my, auwal.abdulkadir@student.usm.my,
roslan@usm.my, zamir@usm.my)

ABSTRACT- Crystalline silicon (c-Si) has long been used as a photovoltaic (PV) material.
The drawbacks of c-Si include high reflection and poor light absorption, leading to high optical
losses in solar cells within 300-1100 nm wavelength region. Black silicon (b-Si) is a promising
material with a superior broadband light absorption. The superior absorption is achieved by
introducing nanotextures on the wafer surface which suppress broadband reflection loss. B-Si
is usually fabricated using metal-assisted chemical etching (MACE) process. In this work,
impacts of wafer doping type on structural and optical properties of b-Si fabricated by MACE
process is investigated. P-type and n-type c-Si wafers are used in the MACE process. The
etching is carried out in an aqueous solution of hydrofluoric acid (HF), silver nitrate (AgNO3)
as well as deionized water (DI H2O) at room temperature. The etching is carried out at various
durations, from 5 to 20 minutes. Surface morphological results demonstrate formation of b-Si
nanowires (NWSs) with average lengths of 0.4-0.8 um for p-type wafers and 0.8-3.0 um for n-
type wafers. The higher length of the NWs for the n-type wafers is due to the minority charge
carriers which lead to higher etching rate during the MACE process. Within the 300-1100 nm
wavelength region, weighted average reflection (WAR) for the p-type and n-type wafers
decreases to 6.6% and 6.4% respectively after 20 minutes of etching. The corresponding
improvement in broadband light absorption results in maximum potential short-circuit current
density (Jsemax)) Of 38.2 and 38.8 mA/cm? for the p-type and n-type b-Si respectively. The
potential Jscmax) 1S 39.9% and 42.1 % higher when compared to the Jsemax) Of planar c-Si
reference. The study shows the potential of the b-Si to enhance broadband light absorption
which is crucial for solar cells.

Keywords: Black silicon; absorption; metal-assisted chemical etching; solar cell.
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X-RAYS DIFFRACTION STUDY OF InGaN/GaN
HETEROSTRUCTURES GROWN BY MOCVD
TECHNIQUE AT DIFFERENT TEMPERATURES

A.K. Tan!, N.A. Hamzah?, S.S. Ng*~
YInstitute of Nano Optoelectronics Research and Technology, Universiti Sains Malaysia,
11800 Minden, Pulau Pinang, MALAYSIA.
(Email: aktan@student.usm.my, atigahhamzah@usm.my, shashiong@usm.my)

ABSTRACT- Indium gallium nitride / gallium nitride (InGaN/GaN) heterostructures were
grown by using metal-organic vapor deposition (MOCVD) technique with two different
growth temperatures (780 °C and 800 °C). The structural properties and crystalline quality were
investigated using X-ray diffraction (XRD) technique. XRD rocking curve (RC) under o and
®-260 scan modes at GaN (002) and GaN (102) diffraction planes were performed to assess the
film’s quality and dislocations densities. Through the simulation fitting, the indium
composition and the thickness of the thin films were obtained. In addition, XRD reciprocal
space mappings (RSM) were obtained to assess the strain and phases between the InGaN and
GaN. From the observation, an increase in the growth temperature resulted in a decrease in the
full-width half maximum (FWHM) value of the InGaN (002) diffraction peak which indicated
improvement to the crystalline quality of the InGaN/GaN heterostructure. Moreover, the
indium composition of the InGaN/GaN heterostructure was found to decrease with an increase
in growth temperature due to the thermal decomposition of In-N bond and its re-evaporation
from the surface of the sample.

Keywords: 111-V nitride, semiconducting indium compounds, thin film, dislocation, reciprocal
space mapping.
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INDIUM DOPED SPIN COATED ZnO USING THIN
FILM FOR TCO APPLICATION

Shafinaz Sobihana Shariffudin'”, Ahmad Hasif Mohd Zaid*, Najwa Ezira Ahmed Azahar?,
Puteri Sarah Mohamad Saad?, Hashimah Hashim?, Mohamad Hafiz Mamat!
INANO-ElecTronic Centre, School of Electrical Engineering, College of Engineering,
Universiti Teknologi MARA, Shah Alam, MALAYSIA.

(Email: sobihana@uitm.edu.my, puterisarah@uitm.edu.my, mhmamat@uitm.edu.my)
2School of Electrical Engineering, College of Engineering, Universiti Teknologi MARA,
Shah Alam, MALAYSIA.

(Email: hashimah655@uitm.edu.my)

ABSTRACT- Indium doped zinc oxide (1ZO) thin films were fabricated on glass substrates
by spin coating technique for transparent conducting oxide (TCO) studies. Effect of different
indium concentration on their properties were investigated. 1ZO thin films were deposited on
glass substrate using sol-gel spin coating techniques using zinc acetate dihydrate, indium
nitrate hydrate, absolute ethanol, and monoethanolamine (MEA). The concentration of indium
was varied at 1, 3, 4, and 5 at.%. to study the characteristics of the 1ZO thin films in terms of
structural, optical, and electrical, which is to achieve high visibility of 1ZO as transparent
conducting oxide. The UV-Vis examination of 1ZO thin film observed that the highest
transparency of thin films was 1ZO with indium concentration of 4% which shows an 89%
transparency while the low transparency was observed for 1Z0 of 1% with 70% transparency.
The optical band gap were calculated using Tauc’s plot and was found to be in the range
between 3.10 to 3.2 eV. For electrical properties, the lowest resistivity was observed for 120
thin film at 1% doping concentration with a value of 5.01 Qcm which has a thickness of 1500
nm, while the highest resistivity was observed at IZO thin film at 5% which is 18.4311 Qcm
with the thickness of the sample at 8881 nm.

Keywords: 1Z0O, spin coating, TCO.
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CHARACTRIZATION OF NANOCRYSTALLINE
SnO2-Y>03 THIN FILMS PREPARED USING
CHEMICAL BATH DEPOSITION

Imad H. Kadhim®*, Huda Nagem Abd?
IMinistry of Education, Irag-Baghdad, IRAQ.
2Ministry of Education, Vocational Education Irag-Baghdad, IRAQ.
(Email: imad.usm.ig@gmail.com, huda.nagem904@gmaill.com)

ABSTRACT- Nanocrystalline SnO2-Y203 Thin Film has been successfully prepared by
using chemical bath deposition method at low reaction temperature on SiO2/Si substrates. The
structural and surface morphology of the annealed sample at 500 °C for 2 h in air were
investigated using X-rays diffraction, field emission scanning electron microscopy and Energy-
dispersive X-ray spectroscopy. The crystallization of SnO2-Y203 film with tetragonal rutile
structure was achieved when the film was exposed to anneal at 500 °C. Where several
diffraction peaks that correspond to the (110), (101), (200), (211), (220) and (002) planes that
agree very well with standard bulk SnO> having a tetragonal rutile structure. As well as the
diffraction peak that correspond to (111) emerged at 6 = 29.48° is matched with bulk Y20s.
The surface morphology of the tested film appeared as polycrystalline with uniform
nanoparticle distribution. The EDX spectra of examined film showed the film consists of O,
Sn, Y, and Si elements. The cross-section image and the average thickness of the annealed
Sn0.-Y203 film was approximately 330 nm. Additionally, approximately 880 nm thick layer
of SiO2 is emerges on the top of the silicon substrate. This finding showed that the ability to
prepare Nanocrystalline SnO2-Y 203 thin film with high quality.

Keywords: SnO2-Y20s3, tetragonal rutile structure, tensile, polycrystalline.
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STRUCTURAL, MORPHOLOGICAL, AND OPTICAL
PROPERTIES OF LOW-COST FLUORINE, SILVER
CO-DOPED ZnO NANOSTRUCTURES

Aminu Muhammad”, Zainuriah Hassan?, Sabah M. Mohammad®, Suvindraj
Rajamanickam?, Shireen Mohmmed Abed*
Ynstitute of Nano Optoelectronics Research and Technology (INOR), Universiti Sains
Malaysia, 11800, USM, Penang, MALAYSIA.
2Department of Physics, Sule Lamido University, Kafin-Hausa, Jigawa State, NIGERIA.
3Department of Physics, Collage of Education for Pure Science, University of Anbar, IRAQ.

(Email: aminumuhammad1427@gmail.com, zai@usm.my, sabah@usm.my,
suvindraj@student.usm.my, esp.shereenm.abid@uoaabar.edu.iq)

ABSTRACT- In this study, we investigate the impact of fluorine and silver co-doping in
zinc oxide on the morphological, compositional, structural, and optical properties using
hydrothermal method. Vertically aligned nanorods (NRs) of different dimensions were
observed using field emission scanning electron microscopy (FESEM). Wurtzite hexagonal
structure and polycrystalline nature of the samples were confirmed through X-ray diffraction
(XRD) analysis. The crystallite size increased from 29.92 to 35.81nm and microstrains values
were decreased upon co-doping. Energy dispersive X-ray (EDX) analysis confirmed the
existence of zinc, oxygen, silver, fluorine, and oxygen deficiency in all the studied samples.
Ultra-violet (UV) Visible analysis has shown decrement in the optical energy band gap from
3.273103.179 eV upon co-doping. The additional optical characteristics comprising absorption
coefficient, skin depth, optical density, extinction coefficient were also explained.
Photoluminescence (PL) analysis has shown that the ZnO native visible defects were
suppressed significantly upon co-doping, showing crystal quality improvement as revealed by
XRD analysis.

Keywords: ZnO, fluorine, silver, co-doping, visible defects suppression.
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IMPACT OF PRECURSOR CONCENTRATION ON
THE STRUCTURAL, OPTICAL AND ELECTRICAL
PROPERTIES OF SPIN COATED LOW
TEMPERATURE PROCESSED ZnO QUANTUM DOTS
BASED FLEXIBLE THIN FILM

Sani Muhammad!?”*, Marzaini Rashid*
1 School of Physics, Universiti Sains Malaysia (USM), 11800, Penang, MALAYSIA.
(Email: muhammadsani0762@gmail.com, marzaini@usm.my)
2 Department of Physics, Federal University of Lafia, P. M. B. 146, Nasarawa State,
NIGERIA.

ABSTRACT- Zinc oxide quantum dots (ZnO QDs) prepared with varying concentration
through precipitation method were deposited on flexible ITO/PET substrates using spin-
coating technique. Various characterization tools were utilized to investigate the structural,
optical and electrical properties of the films. The crystallinity of the films was found to improve
with increasing concentration as evident from the X-ray diffraction (XRD) and field emission
scanning electron microscopy (FE-SEM) studies. The average nanograin size and bandgap was
increased and decreased respectively, from ~5 nm to ~8 nm and 3.29 eV to 3.24 eV with
increase in concentration from 0.2 M to 0.7 M. The films exhibited decent optical transparency
up to 81%. Columnar structure growth of the films is revealed by AFM results. All the ZnO
films exhibited n-type semiconducting property as indicated by the electrical measurements
with carrier mobility and low resistivity of 5.89 to 8.54 cm?/Vs and 11.84 x 10°to 13.13 x 10°
% Qcm respectively. Based on the properties of the ZnO film grown at 0.3 M, it is envisaged to
be a potential candidate for flexible photovoltaic and display applications.

Keywords: ZnO quantum dots, flexible substrate, ZnO thin film, optical properties, electrical
properties.
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THE PERFORMANCE OF HOLLOW PYRAMIDAL
MICROWAVE ABSORBER BY USING DIFFERENT
SLOT SIZE ARRAY

Mas lzzati Fazin!”, Hasnain Abdullah@Idris®, Mohamad Faisal Asmadi*, Ahmad Rashidy
Razalit, Norhayati Mohamad Noor?, Linda Mohd Kasim?!, Mohd Nasir Taib?
1School of Electrical Engineering, College of Engineering, Universiti Teknologi MARA
(UITM) Cawanagan Pulau Pinang, MALAYSIA.

(Email: mas.ezaty.me@gmail.com)

?Malaysia Institute of Transport (MITRANS), Universiti Teknologi MARA (UiTM) Shah
Alam, MALAYSIA.

ABSTRACT- Microwave absorbers are frequenctly used in defence, electromagnetic
compatibility (EMC)/electromagnetic interference (EMI) reduction and anechoic chamber
application. Conventional electromagnetic (EM) absorbers have some constraints in practical
handling due to heavy weight. The researchers are focusing on the development of high
performance and lighweight microwave absorber. In this paper, a lightweight and simple
design configuration of different slot size array implemented on hollow pyramidal microwave
absorber are carried out. There are two different designs of different slot size array are
calculated based on frequency 3GHz, 6GHz and 9GHz. Both designs use the same frequency
of interest on hollow pyramidal microwave absorber but has an opposite slots size arrangement
namely different slots size 3GHz, 6GHz, 9GHz and different slots size 9GHz, 6GHz, 3GHz.
The opposite arrangements of frequency slots are investigated and observed towards their
absorption performance. The absorption is measured using the NRL free space arch method in
the frequency range of 1GHz to 12GHz covering L, S, C and X band. The measurement of
absorption performance obtained by the different slot size array at frequency arrangements
9GHz, 6GHz, 3GHz design is up to -44.23dB on X-band. The measurement results for both
designs show a good absorption performance as to exhibit below than -20dB especially at high
frequency band. The proposed designs are identified as the new technique to improve the
efficiency of microwave absorption performance. The findings of the proposed designs have
the potential to achieve absorption improvement over a broad frequency range applications.

Keywords: Electromagnetic compatibility (EMC), electromagnetic interference (EMI), slot
array, absorption, microwave absorber.
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ELECTRICAL PROPERTIES OF GaN CAP LAYER
FOR AlGaN/GaN HEMT

M. Hasnan!, R.I.M Asri, M. Nuzaihan®, M. Inaba®, M. Nakano®, J. Suehiro®, Z. Hassan?,
S. Falina®®, H. Kawarada*®, M. Syamsul*>"
YInstitute of Nano Optoelectronics Research and Technology (INOR), Universiti Sains
Malaysia, 11800 USM, Penang, MALAYSIA.

(Email: hasnan@student.usm.my, zai@usm.my, nasyrig@usm.my)
2Collaborative Microelectronic Design Excellence Centre (CEDEC), Engineering Campus,
Universiti Sains Malaysia, Nibong Tebal, MALAYSIA.
3Institute of Nano Electronic Engineering (INEE), Universiti Malaysia Perlis (UniMAP),
Perlis, MALAYSIA.

(Email: m.nuzaihan@unimap.edu.my)

“Faculty of Science and Engineering and Institute of Nano Science and Nano Engineering,
Waseda University, Shinjuku, Tokyo 169-8555, JAPAN.

(Email: shailifalina@moegi.waseda.jp)
>The Kagami Memorial Laboratory for Materials Science and Technology, Waseda
University, 2-8-26 Nishiwaseda, Shinjuku, Tokyo 169-0051, JAPAN.

(Email: kawarada@waseda.jp)
®Faculty of Information Science and Electrical Engineering, Kyushu University, 744
Motooka, Nishi-ku, Fukuoka, 819-0395, JAPAN.

(Email: inaba@ees.kyushu-u.ac.jp, suehiro@ees.kyushu-u.ac.jp,
nakano@ees.kyushu-u.ac.jp)

ABSTRACT- Metal organic chemical vapour deposition (MOCVD) was used to growth
AlGaN/GaN HEMT on a sapphire substrate. The structures of AlIGaN/GaN were optimised by
varying the thickness of the GaN cap while the composition is Alo2sGao7sN. The electrical
characteristic of AlGaN/GaN heterostructures were investigated with different thickness of
GaN cap and without GaN cap. Samples with GaN cap layer thickness of 3.0 nm, 2.5 nm, 2.0
nm, 1.5 nm, and 1.0 nm were growth. Hall Effect Measurement was used to quantify electron
mobility and sheet carrier concentration in all samples. High Resolution X-Ray Diffraction
(HRXRD) was utilised to investigate the structural characteristics of the materials.

Keywords: AlGaN/GaN, HEMT, GaN cap.
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ATOMIC STRUCTURE FOR AIN GROWN ON
DIFFERENT SAPPHIRE ORIENTATION VIA
NUMERICAL STUDY

Mazwan Mansor’”, Norzaini Zainal*, Mohd Nazri Abd Rahman?,
Ahmad Kamil Azizan?, Yusnizam Yusuf?,
Ynstitute of Nano Optoelectronics Research and Technology (INOR), Universiti Sains
Malaysia, 11800 Penang, MALAYSIA.
20OSRAM Opto Semiconductors, Bayan Lepas Free Industrial Zone Phase 1, 11900 Bayan
Lepas Penang, MALAYSIA.

ABSTRACT- We present a numerical study of atomic structure for AIN when the crystal
was assumed grown on different orientation of sapphire substrate. The change of the AIN
atomic structure with sapphire orientation was associated to the interface between the AIN and
the sapphire. The results from this study would provide a guideline in selecting suitable
orientation of sapphire for obtaining desirable AIN crystals. In particular, for reducing
threading dislocation density in the AIN/sapphire templates for developing UV LEDs.

Keywords: AIN; Sapphire interfaces, Atomic structure, electronic structure, crystal.
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OPTICAL MICROFIBER LIQUID
REFRACTOMETER: THE EFFECT OF TAPER WAIST

Mohamad Aizat Abu Bakar?, Alex Teh Boon Li*, M. Safwan Aziz?, Ganesan Krishnan?,
Sabah M. Mohammad?, Mundzir Abdullah™”
YInstitute of Nano Optoelectronics Research and Technology (INOR), Universiti Sains
Malaysia, 11800 USM, Penang, Malaysia.
2Laser Centre, Universiti Teknologi Malaysia, 81310 UTM Skudai, Johor, Malaysia.
(Email: mundzir@usm.my, safwanaziz@utm.my, maizat@student.usm.my)

ABSTRACT- A simple tapered multimode fiber (MMF) optic sensor is proposed and
demonstrated as a refractometer for liquid samples application. The working mechanism of
such device is based on the intensity modulated transmission of the tapered fiber when it is
immersed in solutions with increasing refractive index. The tapered fiber is fabricated using
heat-pulling method to achieve a waist diameter of 40, 50 and 75um over the length of 18 mm.
The performance of the tapered fiber with different waist has been evaluated on samples of
ethylene glycol solution and glycerol. The obtained results show good correlation with the data
provided by a commercial refractometer. The main advantages of this sensor are the feasibility
of using fiber optics which enables miniaturization, easier to fabricate and handle while
providing high accuracy measurement.

Keywords: Tapered fiber optics, Evanscence wave, refractive index.
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EFFECT CRYSTALLINITY OF TiO2/Ag/SrSnO; FOR
CONDUCTIVITY PHOTOANODE DSSC

I. Najihah'”, N. Nafarizal?>, M.A.M. Sultan!, M. Megat®, N.K.A. Hamed?, A. Khairul?, M.
Kamarulzaki?, Z. Ayib* M. Hafiz®

tUniversiti Teknologi Malaysia, 81310 Johor Bahru, Johor, MALAYSIA.

2Universiti Tun Hussein Onn Malaysia, 86400 Batu Pahat, Johor, MALAYSIA.
3Universiti Malaysia Sabah, 88400 Kota Kinabalu, Sabah, MALAYSIA.

“Universiti Malaysia Pahang, 26600 Pekan, Pahang, MALAYSIA.
SUniversiti Teknologi MARA (UiTM), 40450 Shah Alam, Selangor, MALAYSIA.,
(Email: nurul96@graduate.utm.my, nafa@uthm.edu.my)

ABSTRACT- Commercialisation of Dye-Sensitized solar cells (DSSC) still discouraging
compared to the conventional silicon solar cell due to the low performance. Despite this, DSSC
is still among a unique emerging device in Third-Generation photovoltaic technology that is
made up from nanomaterial and possess flexibility structure. Five essential of DSSC
mechanism are transparent conductive substrate, dye-sensitizer, electrolyte, counter electrode
and the vital for capturing dye for photon excitation is photoanode structure. Commonly, TiO>
becomes a benchmark for photoanode material for DSSC application as it exhibits a wide
bandgap and excellent stability under light irradiation. However, energy conversion at the
interfacial cell is relatively poor due to low electron mobility. Hence, optimization of
semiconductor TiO; thin film photoanode is an essence improvement for DSSC performance.
In this present study, a new multilayer nanomaterial photoanode of nanoflower TiO2 Ag-doped
with embedded SrSnOs using hydrothermal and RF Sputtering method was introduced to create
disperse nanoparticle on NF-TiOz. This preliminary study is investigating the relationshiop
between the conductivity and crystallinity of this modified NF-TiO2/Ag/SrSnOs photoanode
using XRD, FESEM, EDX, Raman spectroscopy and Four-Point probe. A study was
undertaken to discover the effect of resisitivity and conductivity toward the quality of NF-
TiO2/Ag/SrSnOs DSSC photoanode.The highest crystallinity of substrate showed the best of
conductance of electrical properties,. This investigation could facilitate the performance of
multilayer of TiO2-photoanode based DSSCs towards enhancement efficiency.

Keywords: DSSC, TiO2, hydrothermal method, RF sputtering, Raman spectroscopy.
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RAY TRACING OF PEROVSKITE THIN FILMS FOR
SOLAR WINDOWS

Zulfa Zahri*, Mohd Marzaini Mohd Rashid* Mohd Zamir Pakhuruddin®2"
'Photovoltaic Materials and Devices, School of Physics, Universiti Sains Malaysia,
11800 Minden, Penang, MALAYSIA.

?Institute of Nano Optoelectronics Research and Technology (INOR), Universiti Sains
Malaysia, 11800 Penang, MALAYSIA.

(Email: zulfazahri@gmail.com, marzaini@usm.my, zamir@usm.my)

ABSTRACT- Perovskite solar cell represents an emerging photovoltaic technology. With
the latest record efficiencies exceeding 25% coupled with low fabrication cost and tunable
transparency, perovskite solar cells are appealing for applications as solar windows. For these
applications, the perovskite solar cells need to be semi-transparent to allow incident light to
pass through while generating electricity. However, semi-transparency compromises light
absorption in the solar cells. In this work, OPAL 2 is used to perform ray tracing simulation on
perovskite thin films based on methylammonium lead triiodide (CH3NHsPbls) and
methylammonium lead tribromide (CH3sNHsPbBr3) for solar windows. The thicknesses of both
perovskite materials are varied between 100 nm and 500 nm. The ray tracing is carried out
within 300-1000 nm wavelength region with AM1.5G solar spectrum (at normal incidence) as
the illumination source. From the ray tracing, light transmission and light absorption in the
solar cells are investigated. Besides, short-circuit current density (Jsc) and average visible
transmission (AVT) within 400-800 nm spectral region are examined. Perovskite solar cells
based on CH3NH3Pblz demonstrate absorption edge up to wavelength of 800 nm. The light
absorption increases when the perovskite thickness is increased from 100 nm to 500 nm. The
Jsc improves from 11.71 mA/cm? to 21.07 mA/cm? due to the increased thickness. On the other
hand, the AVT drops from 45% (at 100 nm) to 13% (at 500 nm). For perovskite solar cells
based on CHsNH3PbBr3, the absorption edge is shifted to 550 nm due to increased band gap.
The Jsc increases from 3.49 mA/cm? to 7.25 mA/cm? when the thickness is increased. However,
the AVT drops from 74% (at 100 nm) to 59% (at 500 nm). The findings from this work show
that a trade-off is required when maximizing the Jsc from the solar cells while maintaining
reasonable transparencies through the solar windows.

Keywords: Ray tracing, perovskite, solar cell, solar window.

42


mailto:zulfazahri@gmail.com
mailto:marzaini@usm.my
mailto:zamir@usm.my

(4
)
< "‘OG
—

Q 2"d |nternational Conference on Semiconductor Materials and Technology
57 1CoSeMT (ICoSeMT 2021) 8 - 9 November 2021

)
ch

OE20

SYNERGISTIC EFFECT OF ALUM DOPED TiO; FOR
PHOTOELECTRODE MODIFICATION INDYE
SENSITIZED SOLAR CELL (DSSC)

A.M. Shahrul!, M.H. Mamat?, A.A.A Samat?, Irni Hamiza. H!, A.N.A. Rashid?, S. Setumin?,
Syarifah Adilah MY?3, M.H. Abdullah®”
!Faculty of Electrical Engineering, Universiti Teknologi MARA Cawangan Pulau Pinang,
Permatang Pauh, Penang, MALAYSIA.
2NANO-ElecTronic Centre (NET), School of Electrical Engineering, College of Engineering,
Universiti Teknologi MARA, 40450 Shah Alam, Selangor, MALAYSIA.
3Department of Computer and Mathematical Sciences, UiTM Cawangan Permatang Pauh,
Pulau Pinang, MALAYSIA.
(E-mail: hanapiah801@uitm.edu.my)

ABSTRACT- Titanium dioxide (TiO2) photoelectrode is an important component of the
DSSC fabrication and is reported to have significant effect to the performance of the device.
One of the techniques that has been widely applied was the TiO2 photoelectrode treatment
through doping. One of the potential candidates for doping material is Alum that has long been
employed in water treatment to increase dye adsorption. However, best to our knowledge there
is no research on Alum-doped TiO2 in DSSC has been published. In this study, the effect of
Alum as a doping element on the TiO- photoelectrode was investigated. The FESEM, EDXs,
and XRD techniques were used to characterise the photoelectrodes, while UV-Vis and FTIR
were used to explore the dye characteristics. Finally, measurements of the I-V characteristic,
IPCE, and EIS were utilised to evaluate the overall performance of DSSCs. The conductivity
of the Alum- doped TiO> enhanced the DSSC when compared to the bare TiO», according to
the findings. The short circuit current density (Jsc), open circuit voltage (Voc), fill factor (FF),
and efficiency for treated and untreated TiO, were 8.42 mA/cm?, 411.74 mV, 0.238, 0.827
percent and 3.43 mA/cm?, 382.26 mV, 0.342, 0.448 percent, respectively, according to the
photovoltaic characteristics. To summarise, doping alum in TiO2 improves the performance
and efficiency of the DSSC device.

Keywords: DSSC, alum, TiO2, doping, efficiency enhancement, dopant.
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EFFECT OF SILVER NITRATE CONCENTRATION
ON THE MORPHOLOGICAL, STRUCTURAL AND
OPTICAL PROPERTIES OF ZnO NANORODS

Suvindraj Rajamanickam®”, Sabah M. Mohammad®”, Z. Hassan!, Aminu Muhammad'?,
Shireen Mohmmed Abed*?
YInstitute of Nano Optoelectronics Research and Technology (INOR), Universiti Sains
Malaysia, 11800, USM, Penang, MALAYSIA.
2Department of Physics, Sule Lamido University, Kafin-Hausa, Jigawa State, NIGERIA.
3Department of Physics, College of Education for Pure Science, University of Anbar, IRAQ.
(Email: suvindraj@student.usm.my, sabah@usm.my, zai@usm.my,
aminumuhammad1427@gmail.com, esp.shereenm.abid@uoaabar.edu.iq)

ABSTRACT- In this paper, the effect of silver nitrate (AgNO3) concentration on the
morphological, structural and optical properties of zinc oxide (ZnO) nanorods were
investigated. ZnO nanorods were grown using the hydrothermal method on p-type silicon
substrates and the concentration of AgNO3 selected are 0.00 mmol, 0.22 mmol, 0.44 mmol,
and 0.66 mmol respectively. The morphological investigation was undertaken using field
emission scanning electron microscopy (FESEM) and showed that the diameter of the ZnO
nanorods was reduced upon adding AgNOs. Energy dispersive X-ray (EDX) analysis showed
the presence of the elements zinc, oxygen, silicon, and silver for all four samples. The structural
properties of the ZnO nanorods are analyzed from the X-ray diffraction (XRD) results.
Photoluminescence (PL) analysis has shown that the addition of AgNO3 has suppressed the
deep-level emission (DLE) of ZnO nanorods in the visible spectrum, indicating a decrease in
the formation of defects in ZnO nanorods due to zinc and oxygen interstitials and vacancies.
Further analysis using Ultraviolet-visible (UV-Vis) and Fourier-transform infrared (FTIR)
spectroscopy is given in this paper.

Keywords: ZnO, silver, doping, visible defects suppression, hydrothermal method.
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EFFECT OF Mn INCORPORATED INTO LiNbO3
CRYSTAL STRUCTURE ON THE STRUCTURAL,
ELECTRONIC AND OPTICAL PROPERTIES USING
FIRST-PRINCIPLES STUDY

L.W. Zainuddin®?*, M.F.M. Taib*3, O.H. Hassan®*, M.H. Samat 3

Faculty of Applied Sciences, Universiti Teknologi MARA, Perak Branch, Tapah Campus,
Tapah Road, 35400 Perak, MALAYSIA.

2Faculty of Applied Sciences, Universiti Teknologi MARA, 40450 Shah Alam, Selangor,

MALAYSIA.

3lonic Materials and Devices (iMADE), Institute of Science, Universiti Teknologi MARA,

40450 Shah Alam, Selangor, MALAYSIA.
“Deparrment of Industrial Ceramic, Faculty of Art and Design, Universiti Teknologi MARA,
40450 Shah Alam, Selangor, MALAYSIA.
(Email: mfariz@uitm.edu.)

ABSTRACT- The investigation on structural, electronic and optical properties of lithium
niobate (LiNbO3) and manganese (Mn)-doped LiNbOs are investigated using a first-principles
study. The first-principles calculation in this work is implemented using CASTEP computer
code with GGA-PBE correlation. The crystal structure used for this calculation was
rhombohedral LiNbOs with a space group of R3c. The total energy at different Mn positions
was calculated to determine the suitable position before doping with Mn. The band structure
and density of states are calculated to analyze the effect of Mn doping on the electronic
properties of LiNbOs. The calculation for Hubbard U correction is performed using GGA-
PBE+U for Nb 4d state with U =11 eV and Mn 3d state with U =2 eV. LiNbO3 having a wide
band gap energy of 3.77eV. LiNbOz doped with Mn shows a reduction in the band gap energy
which is 0.7564 eV. The reduced band gap energy might be proven advantageous for
photovoltaic and photocatalysis activities which require high optical absorption in visible
region. The dielectric constant and refractive index of LiNbOs and Mn-doped LiNbOs3 are also
calculated. The optical absorption results suggest there is a shift in the absorption edge towards
the visible region in comparison with the LiNbOs. The enhanced optical absorption in Mn-
doped LiNbO3z making it a promising material for photovoltaic and photocatalysis applications.

Keywords: LiNbOs, Mn-doped LiNbOg3, first-principles study, optical and electronic
properties.
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ENHANCING THE PROPERTIES OF NANO-POROUS
Si USING ELECTROCHEMICAL
ETCHING TECHNIQUE

Fatimah Zulkifli**, Rosfariza Radzali*, Alhan Farhanah Abd Rahim?!, Ainorkhilah
Mahmood?, Nurul Syuhadah Mohd Razali*
1School of Electrical Engineering, College of Engineering, Universiti Teknologi MARA,
Cawangan Pulau Pinang, 13500 Permatang Pauh, Pulau Pinang, MALAYSIA.
(Email: fatimah_zull4@yahoo.com.my, rosfariza074@uitm.edu.my, alhan570@uitm.edu.my,

nurulsyuhadahmohdrazali@gmail.com)

Department of Applied Sciences, Universiti Teknologi MARA, Cawangan Pulau Pinang,

13500 Permatang Pauh, Pulau Pinang, MALAYSIA.

(Email: ainorkhilah_sp@uitm.edu.my)

ABSTRACT- Silicon (Si) was used to fabricate porous Si using a photo-assisted
electrochemical etching technique. The objective of this study was to investigate the effect of
different etching duration on porous Si structural properties. The Si sample was etched using
HF based electrolyte solution to form porous Si. The current density was fixed throughout the
etching process while etching duration were varied. The Si samples were etched under the
illumination of incandescent lamp during the etching process. Afterwards, the porous Si
samples were characterized using field emission scanning electron microscopy (FESEM),
atomic force microscopy (AFM) and high resolution x-ray diffraction (HR-XRD) for the
structural analysis. FESEM results showed that the average pore diameter and porosity
increased as the etching duration increased. AFM analysis supported the FESEM results as the
surface roughness in root mean square (RMS) and average pore depth for the porous Si samples
also increased along with the etching duration. XRD results showed that porous Si sample
etched for longer etching duration has higher peak intensity in comparison to the other porous
Si samples which indicated the sample has a high porosity with an improvement in the
uniformity of pore formation.

Keywords: Electrochemical Etching, Etching Duration, Porous Si.
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ELECTRONIC STRUCTURE AND OPTICAL
PROPERTIES OF STRAINED TYPE-II
INASSb1.x/INAs QUANTUM DOTS FOR

MID-INFRARED APPLICATIONS

Gik Hong Yeap'”, Sergey . Rybchenko?, Igor E. Itskevich?, Stephanie K. Haywood?, Peter
Carrington®, Anthony Krier®
1School of Engineering, Computing & Built Environemnt, UOW Malaysia KDU, MALAYSIA.
(E-mail: gikhong.yeap@kdupg.edu.my)
2 Department of Engineering, University of Hull, UNITED KINGDOM.
3Physics Department, University of Lancaster, UNITED KINGDOM.

ABSTRACT- InSh-based self-assembled quantum dots (SAQDSs) are very promising for the
mid-infrared (3-5 pum) optical range. We have analyzed the electronic structure and optical
properties of InAsxShix/INAs dots. In this paper, we present the results of the modeling of
electronic structure and optical properties from photoluminescence (PL) measurement for
InAsxSb1x/INAs SAQDs, focusing on the effects of SAQD morphology and composition. In
particular, we analyze the electronic structure of InAsxSbix/InNAs SAQD of various shapes,
aspect ratios and compositions. We also suggest a method of assessing the geometry and
composition of InAsxSbix/InAs quantum dots using their optical spectra and limited
microscopy information. The calculated transition energies agree well with the experimental
results. The results show that the geometry of the dot can be estimated from the optical spectra
if the composition is known, and vice versa.

Keywords: InSb-based self-assembled quantum dots, type-Il band alignment,
photoluminescence (PL) measurement, electronic structure, optical properties.
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EFFECTS OF NITROGEN FLOW RATES ON
PROPERTIES OF AlGaN THIN FILMS PREPARED BY
CO-SPUTTERING TECHNIQUE

0. Afigah®”", N. Nafarizal!, M. Kamarulzaki®, A. Zulkifli, M. Megat?, A. Bakrit, J.
Noryasmin?, A. Shuhaimi?, M. Hafiz®, M. Zamri*, A. Yazid®
tUniversiti Tun Hussein Onn Malaysia (UTHM), 86400 Parit Raja, Batu Pahat, Johor,
MALAYSIA.
2University Malaya (UM), 50630 Kuala Lumpur, MALAYSIA.

SUniversiti Teknologi Mara (UiTM), 40450 Shah Alam, Selangor, MALAYSIA.,
“Universiti Teknologi Malaysia (UTM). 81310 Skudai, Johor, MALAYSIA.
®Nanorian Technologies Sdn Bhd, 40 & 41-1, Jalan Kajang Perdana 3/2, Taman Kajang
Perdana, 43000 Kajang, Selangor, MALAYSIA.

(Email: nurafigahothman96@gmail.com, nafa@uthm.edu.my)

ABSTRACT- Due to a wide energy bandgap of aluminium gallium nitride (AlGaN) thin
films ranging from 3.11 to 6.4 eV, AlGaN is promising for various electronic devices. AlGaN
were deposited through a combination of RF magnetron sputtering and HiPIMS. Although the
effects of N2 flow have been studied, they did not show the AlGaN crystal structure. Therefore,
the study continues at a low Ar/N; ratio and investigates the structural and morphological
properties of the films. Through the use of various laboratory equipment, such as X-ray
diffraction (XRD), Raman spectroscopy, and atomic force microscopy (AFM), the researchers
were able to study the effects of N. flow rate on the structure and morphological features of
AlGaN film. XRD results show that AlGaN films deposited with more than 3 sccm N flow
have polycrystalline AlGaN structure and AlGaN films at 1 sccm N2 flow show only Al crystal
structure. The AFM results show the surface roughness of the AlGaN films getting smooth and
lower roughness at N> flow rates of 1 to 5 sccm. The surface morphology of AlGaN films
deposited at 5 sccm N flow rates had uniform grain size distribution and the grain size was
relatively small. The low ratio of N2 flow by using the co-sputtering technique provides a
significant effect on AlGaN thin films deposition.

Keywords: AlGaN films, nitrogen flow, co-sputtering, HIPIMS, RFMS.
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TEXTURED POLYIMIDE SUBSTRATE FOR
ENHANCED LIGHT ABSORPTION IN FLEXIBLE
BLACK SILICON

Halo Dalshad Omar3, Auwal Abdulkadir*4, Md. Roslan Hashim?,
Mohd Zamir Pakhuruddin®?~
! Photovoltaic Materials and Devices, School of Physics, Universiti Sains Malaysia,
11800 Minden, Penang, MALAYSIA.
?|nstitute of Nano Optoelectronics Research and Technology, Universiti Sains Malaysia,
11800 Penang, MALAYSIA.
3Department of Physics, Faculty of Science and Health, Koya University, Koya KOY45,
Kurdistan Region - F.R. IRAQ.
“Department of Physics, Umaru Musa Yar 'adua University, P. M. B. 2218 Katsina,
NIGERIA.
(Email: zamir@usm.my)

ABSTRACT- This paper presents investigation on textured polyimide (PI) substrate for
enhanced light absorption in flexible black silicon (bSi). Flexible bSi with thickness of 60 um
is used in this work. To texture the Pl substrate, copper-seeding technique is used. A copper
(Cu) layer with a thickness of 100 nm is coated on PI substrate by sputtering. The substrate is
then annealed at 400 °C in air ambient for different durations of 60, 90 and 120 min. With 90
min of annealing, root mean square (RMS) roughness as larger as 130 nm, peak angle at about
24° and the angle distribution of up to 87°. With this texturing condition, the flexible bSi
exhibits maximum potential short-circuit current density (Jmax) of 40.33 mA/cm?, or 0.45
mA/cm? higher compared to the flexible bSi on planar P1. The enhancement is attributed to a
significantly enhanced light scattering at the flexible bSi/textured PI interface. The findings
from this work demonstrate that the optimization of the PI texturing via Cu-seeding process
leads to a significant enhancement in the long wavelengths light absorption and potential Jmax
in the flexible bSi absorber.

Keywords: Polyimide, absorption enhancement, flexible black silicon.
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ADFT+U STUDY ON THE STRUCTURAL,
ELECTRONIC AND OPTICAL PROPERTIES OF Ti-,
Ag- AND Cu-DOPED Zn0O

N. Hamzah*, M.F.M. Taib®*, N.A. Johari}, A.F.A. Faizal!, M.H. Samat*, O.H. Hassan®*,
A.M.M. Ali** R. Zakaria®>*, N.H. Hussin®
Centre of Foundation Studies, Universiti Teknologi MARA, 43800 Dengkil,
Selangor, MALAYSIA.
2Faculty of Applied Sciences, Universiti Teknologi MARA, 40450 Shah Alam,
Selangor, MALAYSIA.
3Department of Industrial Ceramics, Faculty of Art & Design, Universiti Teknologi MARA,
40450 Shah Alam, Selangor, MALAYSIA.
*lonic Materials & Devices (IMADE) Research Laboratory, Institute of Science, Universiti
Teknologi MARA, 40450 Shah Alam, Selangor, MALAYSIA.
SFaculty of Applied Sciences, Universiti Teknologi MARA, 26400 Jengka,
Pahang, MALAYSIA.
(Email: mfariz@uitm.edu.my)

ABSTRACT- The structural, electronic and optical properties of pure zinc oxide (ZnO) and
transition metal (Tm)-doped ZnO using Tm elements from titanium (Ti), silver (Ag) and copper
(Cu) were investigated by a first-principles study based on density functional theory (DFT) as
implemented in the pseudo-potential plane wave in CASTEP computer code. The calculations
based on the generalized gradient approximation for Perdew-Burke-Ernzerhof for solids with
Hubbard U (GGA-PBEsol+U) were performed by applying Hubbard corrections Ug =5 eV for
Zn 3d states, Up = 9 eV for O 2p states and Ug = 1 eV — 10 eV for Ti 3d, Cu 3d and Ag 4d
states. The crystal structure used in this calculation was hexagonal wurtzite ZnO with a space
group of P6amc and supercell 2x2x2. The total energy was calculated to determine the best
position for Ti, Ag, and Cu dopants. The density of states (DOS) shows that Tm-doped ZnO
has a lower bandgaps value than pure ZnO due to impurity energy levels from Ti 3d, Cu 3d
and Ag 4d states. These results are important for the basic understanding of the 3d and 4d Tm
doping effect ZnO and have a wide range of applications in designing high-efficiency energy
harvesting solar cells.

Keywords: First-principles, Tm-doped ZnO, Hubbard correction, electronic properties.
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FABRICATION OF PS/Al NANOCOMPOSITES
AS FOILS AND EVALUATION OF THEIR
OPTICAL PROPERTIES

Hameed Naser':2", Z. Hassan!, Haider Mohammed Shanshool?, Sabah M. Mohammad*
YInstitute of Nano Optoelectronics Research and Technology (INOR), Universiti Sains
Malaysia, 11800 USM, Penang, MALAYSIA.
(nhameed@student.usm.my, zai@usm.my, sabah@usm.my)
2Directorate of Material Research, Ministry of Science and Technology, Baghdad, IRAQ.
(Email: haidshan62@gmail.com, nhameed35@student.usm.my)

ABSTRACT- Polymer/Al nanocomposites have shown great potential in optical devices due
to their good optical properties. The nanocomposites were fabricated by mixing the Al
nanoparticles with polystyrene (PS) as polymer matrix. Different concentrations (0, 1, 5, 10,
15 mg) of Al nanoparticles were used. The casting method was used to prepare the PS/AI
nanocomposites as foil. UV-Vis spectrophotometer was used to investigate the optical
properties of samples such as transmittance and absorption. The optical constants are calculated
such as, refractive index, absorption coefficient and optical band gaps. The samples showed
high absorption in the UV range.

Keywords: Optical properties, PS/Al nanocomposites, UV-Vis.
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INVESTIGATION ON ABSORPTION AND
PHOTOCURRENT IN SILICON ABSORBER WITH
VARIED PYRAMID TEXTURE ANGLES
BY RAY TRACER

Mohamad Aliff Asraff Rosle!, Mohd Zamir Pakhuruddin®->”
!Photovoltaic Materials and Devices, School of Physics, Universiti Sains Malaysia, 11800
Minden, Penang, MALAYSIA.
2Institute of Nano Optoelectronics Research and Technology, Universiti Sains Malaysia,
11800 Penang, MALAYSIA.
(Email: aliffasraff@student.usm.my, zamir@usm.my)

ABSTRACT- Planar crystalline silicon (c-Si) wafer reflects around 40% of the incident
light, which results in a high reflection loss in solar cells. The high reflection loss makes light-
trapping inevitable in the solar cells. With wet chemical etching, upright pyramids with varying
texture angles are produced on the surface of the c-Si. The varying angles affects optical and
electrical properties of the solar cells. In this work, ray tracing is used to investigate the effects
of pyramid texture angle towards light absorption and photocurrent in 250 pm-thick c-Si
absorber. Upright pyramids with texture angles of 10-50° are investigated. Planar c-Si absorber
is used as a reference. When the pyramid angle increases, broadband reflection in the c-Si
reduces due to enhanced light scattering, which leads to improved light absorption within 300-
1100 nm wavelength region. At angle of 50°, weighted average reflection reduces to 14.7%
and broadband absorption increases. In passivated emitter rear cell (PERC) solar cell, planar
solar cell exhibits short-circuit current density (Jsc) of 26 mA/cm? and conversion efficiency of
13.6%. When upright pyramids (with 500 texture angle) and silicon nitride anti-reflective
coating are incorporated on the solar cell, the Jsc increases to 39 mA/cm2 and the conversion
efficiency improves to 20.5%. The performance improvement is attributed to enhanced light-
trapping and light-coupling effects in the solar cell.

Keywords: Silicon, light-trapping, absorption, ray tracing.
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OPTIMIZATION OF 1 pm GATE LENGTH
InGaAs-InAlAs pHEMT

Naeemul Islam®”, Mohamed Fauzi Packeer Mohamed!, Mohd Syamsul Nasyriq Samsol
Baharin?®, Muhammad Firdaus Akbar Jalaludin Khan', Nor Azlin Ghazali?,
Mohd Hendra Hairi*
1School of Electrical and Electronic Engineering, Universiti Sains Malaysia (USM),
MALAYSIA.

(Email: naeemul.islam@student.usm.my, fauzi.packeer@usm.my,
firdaus.akbar@usm.my, azlin.ghazali@usm.my)

?Institute of Nano Optoelectronics Research and Technology (INOR), Universiti Sains
Malaysia (USM), MALAYSIA.
3Faculty of Science and Engineering and Institute of Nano Science and Nano
Engineering,Waseda University, Tokyo, JAPAN.

(Email: nasyrig@usm.my)

“Faculty of Electrical Engineering, Technical University of Malaysia Malacca, MALAYSIA.
(Email: hendra@utem.edu.my)

ABSTRACT- A pseudomorphic High Electron Mobility Transisitor () HEMT) cut-off
frequency (fr) and maximum oscillation frequency (fmax) determined by the role of its’ gate
length (Lg). Theoretically, to obtain a Ly of 1 um, the gate’s resist opening must be a 1 pm
wide. However, after the coat-expose-develop (C-E-D) process, the Ly became 13 % larger
after metal evaporation. This enlargement is due to both resist thickness and its’ profile. Thus,
this research aims to optimize the 1 um Gate Length InGaAs-InAlAs pHEMT C-E-D process,
where the dilute AZ®nLOF™ 2070 resist with AZ® EBR solvent technique has been used to
solve the Lq enlargement problem. The dilution theoretically allows the changing of a resist
thickness to different film thickness using the same coating parameters. Here, for getting a new
resist which simply called AZ 0.5 um, the experiment important parameters such as the coater’s
spin speed of 3000 rpm and soft bake at 110 °C for 5 min are executed. Finally, Ly metallization
using AZ 1 pm by using standard process and AZ 0.5 pm using an optimized process are
compared. In capitulate, the outcome of the optimization has reached that it is possible to get a
nearly sub-um range gate’s opening using a diluted resist, and at the same time retaining a high
resolution and undercut profile.

Keywords: Gate length, pHEMT, metal thermal evaporation, lithography.
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TEMPERATURE DEPENDENCE OF ELECTRICAL
CHARACTERISTICS OF ZnO FIELD EFFECT
TRANSISTORS WITH AZO AND ALUMINIUM

SOURCE/DRAIN CONTACT

Nor Azlin Ghazali”, Mohamed Fauzi Packeer Mohmaed*, Muhammad Firdaus Akbar
Jalaludin Khan?, Harold Chong?
1School of Electrical and Electronic Engineering, Universiti Sains Malaysia, MALAYSIA.
(Email: azlin.ghazali@usm.my, fauzi.packeer@usm.my, firdaus.akbar@usm.my)
2Sustainable Electronic Technologies Group, School of Electronics and Computer Science,
University of Southampton, UNITED KINGDOM.
(Email: hmhc@ecs.soton.ac.uk)

ABSTRACT- zZnO nanowire field-effect transistor (FET) with aluminium-doped ZnO
(AZO) and aluminium (Al) bilayer source/drain contact was fabricated by using top-down
fabrication method. The temperature dependence of the electrical properties of the device was
investigated in the temperature range of 200 — 300 K to clarify thermally activated carrier
generation and carrier transport mechanisms in the conducting channel. With the increased in
the temperature, the transfer curve show a parallel shift toward more negative gate voltage
direction with a negative shift of the threshold voltage, an increase in the subthreshold slope
and a field-effect mobility. The decreased in threshold voltage may have happened due to the
trap density or the defect states existed during the fabrication process. The transistors show
typical behaviour of the electrical characteristics with different temperatures. It shows the
stability of this transistor operates at low temperature. These characteristics are also an
indication of the measurement accuracy, thus consequently implies that these nanowire FETs
are more reliable and stable which provides a promising platform for low temperature
fabrication process and choice of better ohmic contact for various electronic applications.
However, according to the temperature specifications of commercial displays, the transistors
have to work in the temperature range between 243 K and 360 K. For this purpose, the variation
with temperature of electrical characteristics in the temperature range above 300 K is also an
important piece of information need to be considered in the future works.

Keywords: ZnO nanowire, field-effect transistor, temperature dependence, top-down
nanowire, atomic layer deposition.
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HUMIDITY SENSOR PERFORMANCE BASED
COMPOSITE ZnO/SnO; NANOROD STRUCTURE
USING DIFFERENT ZnO SEED LAYER

Nor Diyana Md Sin*2”, Shatini Md Said®, Ahmad Syakirin Ismail?, Mohamad Hafiz Mamat?,
Fazlinashatul Suhaidah Zahid®, Mohamad Zhafran Hussin!, Noor Asnida Asli*,
Mohamad Rusop*
1School of Electrical Engineering, College of Engineering, Universiti Teknologi MARA,
Cawangan Johor Kampus Pasir Gudang, 81750 Masai Johor, MALAYSIA.
2NANO-ElecTronic Centre (NET), Universiti Teknologi MARA (UiTM) Selangor,
40450 Shah Alam, Selangor, MALAYSIA.
3Jabatan Kejuruteraan Elektrik, Politeknik Sultan Azlan Shah, 35950 Behrang Stesen,
Perak, MALAYSIA.

“NANO-SciTech Lab, Functional Materials and Nanotechnology Centre, Institute of Science,
Universiti Teknologi MARA, 40450 Shah Alam, Selangor, MALAYSIA.

(Email: diyana0366 @uitm.edu.my, shatinimdsaid@gmail.com, kyrin_samaxi@yahoo.com,
mhmamat@uitm.edu.my, fazlina7803@uitm.edu.my, mzhafran@uitm.edu.my,
asnidal462@uitm.edu.my, rusop@uitm.edu.my)

ABSTRACT- The nucleation layer is used to relax the strain caused by the lattice and
thermal mismatch. The humidity sensor's properties are ext, remely sensitive to crystalline ZnO
thin films. Directly growing high-quality ZnO on an amorphous substrate is difficult. This is
due to the retention of the self texture and the force of the crystalline buffer layer, both of which
limit growth to a specific crystallographic relationship. This paper investigates performance of
nanocomposited ZnO/SnO> nanorod structure deposited at two different ZnO seed layer (ZnO
seed A and ZnO seed B) for humidity sensor aplication. ZnO seed A and ZnO seed B were
deposited using two different method which were sputtering method and spin coating method
respectively. Nanocomposited ZnO/SnO nanorod structure that has been prepared on ZnO
seed A and ZnO seed B using thermal chemical vapor deposition (CVD). The structural
properties have been characterized using field emission scanning electron microscopy
(FESEM) (JEOL JSM 6701F). Base on the FESEM image the size of ZnO seed A and ZnO
seed B were ranging around 75 to 85 nm and 17 to 21 nm respectively. The results analyzed
were for nanocomposited ZnO/SnO2 nanorod structure size on ZnO seed A and ZnO seed B
were ranging 35nm to 50nm and 18 nm to 28 nm respectively. The sensor properties were
characterized by using current-voltage (I1-V) measurement (Keithley 2400). Nanocomposited
Zn0O/SnO2 nanorod structure on ZnO seed A performed highest sensitivity with 265 ratio
compare to Nanocomposited ZnO/SnO> nanorod structure on ZnO seed B with 73 ratio of
sensitivity.

Keywords: ZnO/SnOz, nucleation side, ZnO seed layer, sputtering, spin coating.
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POTENTIAL OF WATER-BASED PHOSPHORIC ACID
AS EMITTER JUNCTION ON n-SI WAFER

Ahmad Rujhan Mohd Rais*?*, Nurul Agidah Mohd Sinin?, Suhaila Sepeai*, Mohd Adib
Ibrahim?, Saleem H. Zaidi', Kamaruzzaman Sopian*
Solar Energy Research Institute, Universiti Kebangssan Malaysia,
43600 Bangi, MALAYSIA.
(Email: rujhanrais92@gmail.com, nurulagidah88@gmail.com, suhailas@ukm.edu.my,
mdadib@ukm.edu.my, ksopian@ukm.edu.my)
2School of Physics, Universiti Sains Malaysia, 11800 USM Pulau Pinang, MALAYSIA.

ABSTRACT- Silicon solar cells are well known as major technology used in solar
photovoltaic technologies due to high lifetime and higher efficiency performance. The
conventional process of silicon solar cell well known involving highly toxidity process which
is harmful to environment and human health. This paper discusses the potential of water-based
phosphoric acid (HsPOs) as emitter formation on n-type Si wafer. The emitter is formed by
using deeply-doped (DD) method since this process will make HzPO4 fully coated on n-Si
wafers. Variable of temperature and time have been investigated. High and low temperature
drive-in process was carried out in order to activated the phosphorous coated on the n-Si wafers
in conventional quartz tube furnace. The variation of sheet resistance (Rsn) from diffused
H3PO4 on n-Si wafers with different time and temperature gained with range of 5 to 100 €2/sq.
These resistance was measured from front and back surface of n-Si wafer and show consistency
of Rsh between front and back surface. High temperature process between 875°C to 975°C of
H3PO4 on n-Si wafers result deeper-junction. While, at low temperature of 700°C to 850°C
show an outcome of shallower-junction. The junction depth (xj) was calculated based on
mathematical calculation which is depend on time, temperature, peak doping, and base doping
of n-Si wafers. Peak doping are estimated by using PC1D software by using Rsh values from
the experimental results. The junction depth before and after PSG removal on n-Si wafers at
low temperature diffusion process of H3PO4 have an outcome at range 0.08801 pum to 4 pm.
Meanwhile, at high temperature is around 4 pm to 28.844 um. Thus, the Rsn values increases
as junction depth is reduced. So, the diffusion process by using phosphorous (HzPO4) on n-Si
via simulations can be evaluated properly and in a good agreement with experiment data.

Keywords: Emitter junction, junction depth, phosphoric acid, sheet resistance, silicon.
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ANALYSIS OF TRANSMISSION PERFORMANCE
FOR FINE PITCH INTERCONNECTS

Hungyang Leong!”, Boon Kar Yap?, Lit Pern Chin”*, Eryana Binti Hussin'
!Department of Electrical and Electronics, Faculty of Engineering and Built Environment,
UCSI University, MALAYSIA.

(Email: leonghy@ucsiuniversity.edu.my, 1001645352@ucsiuniversity.edu.my,
eryanaeiyda@ucsiuniversity.edu.my)
2Centre for Microelectronic and Nano Engineering, COE, Universiti Tenaga Nasional, KM7
Jalan lkram-Uniten, 43009 Kajang, Selangor, MALAYSIA.

(Email: KBYap@uniten.edu.my)

ABSTRACT- IC interconnect technology plays an important role to produce smaller chips
with more functionality for high frequency applications. Compared to conventional bonding
wire, insulated wire bonding is a disruptive technology with a layer of thin insulation coating
(~100 nm) that enables more wires density, wires touching and crossing. To date, past
researchers have performed various studies on the free-air-ball, ball bond, stitch bond process
optimization as well as reliability of the conventional bonding wires and insulated wires.
However, there are limited studies on the electrical performance of bonding wire. This paper
employed electromagnetic field 3D modelling and analysis to understand the electrical
characteristic of conventional gold and copper bonding wires as well as insulated wires with
various set parameters at high frequency. The modelling simulations were performed according
to Joint Electron Device Engineering (JEDEC) 97 standards. The frequencies used in this
experiment ranged from 1 MHz to 20 GHz. The bonding wire structure was fixed via S-loop
mode as standard looping. Various modelling case studies were carried out, including different
wires material, wire diameters, insulation thickness and bonding height. The effect of return
loss and insertion loss based on single wire looping are established and discussed in details.
Next, case study on cross talk for Near End Cross Talk (NEXT) and Far End Cross Talk
(FEXT) modelling simulations were performed on bonding wires. Based on the key findings,
it was observed that insulated wires have comparable performance compared to conventional
wires across all frequencies. In conclusion, understanding on the electrical performance for
insulated wire technology is important to enable more innovations in IC semiconductor
packaging.

Keywords: Wire bonding, insulated bonding wire, S parameters, interconnect technology.
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FABRICATION UV ZnO NRs PHOTODETECTOR
BASED ON SEEDED SILICONE (SI) SUBSTRATE VIA
THE DROP-CASTING TECHNIQUE

Shireen Mohammed Abed!?”, Sabah M. Mohammad?*, Z. Hassan !, A. Muhammad®?3,
Suvindraj Rajamanickam *
Ynstitute of Nano Optoelectronics Research and Technology (INOR), Universiti Sains
Malaysia (USM), 11800 Penang, MALAYSIA.
(Email: eps.shereenm.abid@uoanbar.edu.iq , sabah@usm.my , zai@usm.my ,
,aminumuhammad1427@gmail.com and gazers22@gmail.com )

2Department of Physics, College of Education for Pure Science, University Of Anbar, IRAQ.
3Department of Physics, Sule Lamido University, Kafin-Hausa, Jigawa State, NIGERIA.

ABSTRACT- In this study, ultraviolet (UV) metal-semiconductor-metal (MSM)
photodetector fabricated based on zinc oxide nanorods (ZnO NRs) growth on seeded Silicone
(Si) substrate. The drop-casting technique was used as a simple and low-cost method to deposit
the ZnO seed layer on bare silicon (bSi). The morphological, structural and optical properties
of the synthesised thin films are studied, using field emission scanning electron
microscopy(FESEM), atomic force microscopy (AFM), X-ray diffraction (XRD), UV-VIS
spectroscopy and PL spectroscopy. Semi-Vertically high-density ZnO nanorods were
effectively produced using a hydrothermal deposition approach on ZnO seeded that fabricated
by the drop-casting method. The development of the wurtzite ZnO phase with a preferential
orientation along (002) direction and increased crystallinity is confirmed by XRD analysis.PL
spectroscopy analysis proves the formation of a wurtzite structure with high crystallinity and
fewer defects. The optical band gap was estimated from reflectance by (3.27 eV). As well as
the performance of the fabricated MSM devices was investigated by current-voltage (1-V)
measurements. The photodetection mechanism of the fabricated device was discussed.

Keywords: ZnO nanorods, hydrothermal, drop casting method, UV, photodetector.
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EFFECTS OF NOTCH STRUCTURES ON THE
TRANSFER AND DC PERFORMANCES OF
AlGaN/GaN HEMT DEVICES

Muhaimin Haziq Mihat™", Fauzi Packeer?, Norshamsuri Ali®#, Shaili Falina®®,
Hiroshi Kawarada®’, Mohd Syamsul®~
Ynstitute of Nano Optoelectronics Research and Technology (INOR), Universiti Sains
Malaysia, 11800 USM, Penang, MALAYSIA.
(Email: muhaiminmihat@gmail.com, nasyrig@usm.my)
2School of Electrical and Electronic Engineering, Universiti Sains Malaysia, MALAYSIA.
(Email: fauzi.packeer@usm.my)
3Faculty of Electronic Engineering Technology (FTKEN), University Malaysia Perlis, Pauh
Putra Campus, 02600, Arau, Perlis, MALAYSIA.
“Centre of Excellence Advance Communication Engineering (ACE) Optics Group, University
Malaysia Perlis, 01000, Kangar, Perlis, MALAYSIA.
(Email: norshamsuri@unimap.edu.my)
®Collaborative Microelectronic Design Excellence Centre (CEDEC), Engineering Campus,
Universiti Sains Malaysia, Nibong Tebal, MALAYSIA.
®Faculty of Science and Engineering and Institute of Nano Science and Nano Engineering,
Waseda University, Shinjuku, Tokyo 169-8555, JAPAN
(Email: shailifalina@moegi.waseda.jp)
"The Kagami Memorial Laboratory for Materials Science and Technology, Waseda
University, 2-8-26 Nishiwaseda, Shinjuku, Tokyo 169-0051, JAPAN
(Email: kawarada@waseda.jp)

ABSTRACT- Lateral GaN devices, with their substantial critical breakdown field and
increased mobility of 2-dimensional electron gas, are particularly promising for future power
applications. Due to the high power and frequency performances, these properties have many
potential applications, including power amplifier technology, pressure sensor, and space and
radar area. However, even with low power consumption by design, further improvements are
required in many areas, including reliability issues and switching loss, usually contributing to
significant power loss. This research's objective concerned the impact of variation of notch
structures on the transfer and DC performances of HEMT devices. In this work, three structures
of AIGaN/GaN HEMT have been initially designed, namely Typical, Structure 1, and Structure
2. Typical refers to conventional AlGaN/GaN HEMT architecture without any notch and is
denoted as model Type-1. Meanwhile, Structure 1 and 2 refer to various designs with notches;
the earlier denotes to model type-2 until type-7, whereas model type-8 until type-13 for the
latter. Hence overall, there are 13 simulated models, which have been achieved using
COMSOL Multiphysics computer software, incorporating the devices' electrical, structural,
and piezoelectric effects. Based on the results, the notch-structure HEMTs show better
electrical characteristics than conventional HEMT architecture, particularly the type-7 model
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from Structure 1 with double notch designs. Higher transconductance, maximum drain current,
and breakdown voltage are among the improvements seen, benefiting from the notch structure

at the barrier layer.

Keywords: High electron-mobility transistor, AlGaN/GaN, power devices, current-voltage
characteristics, 2DEG, notch.
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COMPARISON OF THE ELECTRICAL
PERFORMANCE OF AIN AND HfO, PASSIVATION
LAYER IN AlGaN/GaN HEMT

Zikri Zulkiflit, Fauzi Packeer?, Norshamsuri Ali*#, Shaili Falina®®,
Hiroshi Kawarada®’, Mohd Syamsul*&~
Ynstitute of Nano Optoelectronics Research and Technology (INOR), Universiti Sains
Malaysia, 11800 USM, Penang, MALAYSIA.
(Email: zikri_zulkifli@yahoo.com, nasyrig@usm.my)
2School of Electrical and Electronic Engineering, Universiti Sains Malaysia, MALAYSIA.
(Email: fauzi.packeer@usm.my)
3Faculty of Electronic Engineering Technology (FTKEN), University Malaysia Perlis, Pauh
Putra Campus, 02600, Arau, Perlis, Malaysia.
“Centre of Excellence Advance Communication Engineering (ACE) Optics Group, University
Malaysia Perlis, 01000, Kangar, Perlis, MALAYSIA.
(Email: norshamsuri@unimap.edu.my)
®Collaborative Microelectronic Design Excellence Centre (CEDEC), Engineering Campus,
Universiti Sains Malaysia, Nibong Tebal, MALAYSIA.
®Faculty of Science and Engineering and Institute of Nano Science and Nano Engineering,
Waseda University, Shinjuku, Tokyo 169-8555, JAPAN.
(Email: shailifalina@moegi.waseda.jp)
"The Kagami Memorial Laboratory for Materials Science and Technology, Waseda
University, 2-8-26 Nishiwaseda, Shinjuku, Tokyo 169-0051, JAPAN
(Email: kawarada@waseda.jp)

ABSTRACT- Different material thickness with medium and high dielectric constant can
impact the performance and reliability of high electron mobility transistor device. With varying
the thickness of the passivation layer, the effect of it towards the device performance is still
unclear. In this paper, two different insulator layer with a medium dielectric and a high
dielectric constant namely Aluminium Nitride (AIN) and Hafnium Oxide (HfO2) were used as
passivation layer in AlGaN/GaN high electron mobility transistors (HEMT). AIN and HfO:
performance were simulated via COMSOL software by varying the thickness. The maximum
drain and gate voltage were investigated and drain current output were compared between the
two materials. A correlation between material dielectric constant and layer thickness is
presented. The passivation layer thickness of 10nm at Vgs=6V and Vg=5V, HfO2 outperforms
AIN with the output drain current of 40mA compared to 32mA.It was also observe that HfO>
are able to attain higher drain voltage at thickness of 20nm, 20nm and 30nm passivation layer
compare to AIN but current remain constant at 60mA when layer thickness is 20nm above.
Moreover, out of all the thickness simulated for high dielectric HfO>, the optimum thickness
was 20nm and above it would not impact the current output as it remains stagnant with current
output of 60mA. Alternatively, for low dielectric AIN, thickness more than 20nm would not
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increase the current output instead the current output were reduced by half of the current output
at 20nm thickness.

Keywords: Dielectric constant, AlIGaN/GaN, passivation layer, aluminium nitride, hafnium
oxide, breakdown voltage, HEMT.

62



Qo) « 2"d |nternational Conference on Semiconductor Materials and Technology
Qs
o0y
o0 ICoSeMT (ICoSeMT 2021) 8 - 9 November 2021
( ol

D11

CHARACTERIZATION OF BREATH SENSOR
AT DIFFERENT FREQUENCIES IN
OUTDOOR CONDITION

Norfatiha Suhimi®”*, Noriah Yusoff!, Nor Hayati Saad®
1School of Mechanical Engineering, College of Engineering,
Universiti Teknologi MARA, MALAYSIA.
(Email: 2018497878@student.uitm.edu.my , noriahyusoff@uitm.edu.my,
norhayatisaad@uitm.edu.my)

ABSTRACT- This paper investigates a breath sensor device that is designed to detect the
moisture in human bulk matrix at outdoor condition. Human’s bulk matrix is rich in moisture
and carbon dioxide apart from the 872 volatile organic compounds emanating from the human
breath. Human breathing effort is a respiration process that involves inhalation and exhalation
modes. The human bulk matrix is a product of the latter. Most research in the human breath
analysis is concentrating on both human bulk matrix and breathing pattern. The aim of this
study is to characterize the fabricated breath sensor at different input wave frequencies in
outdoor environment. In this study, an outdoor experiment was carried out using the breath
sensor device that is connected to the input waveform from the frequency generator and the
output reading is captured using the oscilloscope. A single exhaled breath originated from the
human subject is required to activate the breath sensor. This method is easier and simpler, and
the output wave result is generated by the oscilloscope at real time. The result indicates that
the investigated breath sensor is suitable for clinical and healthcare monitoring. Early studies
indicate that the breath sensor can diagnose diseases related to breathing problems such as sleep
apnoea, asthma, and strokes.

Keywords: Breath sensor, human breath, breathing pattern, outdoor.
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OPTO-ELECTRONIC CHARACTERISATION OF
GaAsBi/GaAs MULTIPLE QUANTUM WELLS FOR
PHOTOVOLTAIC APPLICATIONS

Faezah Harun?, Julie Roslita Rusli'*, Robert D Richards?, John P R David?
!Department of Electronics Technology, Universiti Kuala Lumpur,
British Malaysian Institute, MALAYSIA.

(Email: julie@unikl.edu.my)
2Department of Electronic and Electrical Engineering, University of Sheffield,
UNITED KINGDOM

ABSTRACT- A series of p-i-n diodes containing GaAsBi quantum wells with GaAs
barriers, ranging from 3 to 63 periods was grown using molecular beam epitaxy. Opto-
electronic characterisation was performed to investigate its absorption performance as the third
1eV junction material in a multi-junction solar cell.

Current-voltage measurements of the devices demonstrate good diode behaviour with ideality
factors between 1 and 2 and clear differences in the dark current values between strained and
strain-relaxed devices. The increase in dark currents with relaxation in GaAsBi is relatively
small and far smaller than one would expect for InGaAs of the same strain. In addition to that,
the absorption edge of the material is substantially shifted with the addition of relatively little
bismuth, proving that Bi can reduce the bandgap with less strain introduced to the structure.
However, the devices have poor carrier extraction when light is absorbed during photocurrent
measurements. This may be caused by hole trapping in the valence band. Carrier extraction
enhancement leading to more photocurrent can be achieved by applying a slight reverse bias
around -1 to -2 V when the measurement was taken.

Overall, GaAsBi/GaAs multiple quantum wells are a promising alternative for a 1 eV junction
in multiple junction solar cells if the issue of hole carrier trapping and the high dark currents
can be overcome.

Keywords: GaAsBi, MQW, p-i-n diode, responsivity, optoelectronic.
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EFFECT OF INDIUM IN P-LAYER OF InGaN
GREEN LEDs

M. Ikram Md Taib®", E.A. Alias?, Y. Yusuf!, N. Zainal*
YInstitute of Nano Optoelectronics Research and Technology (INOR), Universiti Sains
Malaysia 11800 Penang, MALAYSIA.
(Email: ikramtaib@student.usm.my, ezazimah@student.usm.my,
yusnizamyusuf@student.usm.my, norzaini@usm.my)

ABSTRACT- This work demonstrates the introduction of indium in p-layer, which includes
p-AlGaN electron blocking layer (EBL) and p-GaN layer. Three different indium flow rates
were introduced in the p-layer of the InGaN green LEDs, which were 13 pmol/min, 22
pmol/min and 34 pmol/min, respectively. An LED without indium in the p-layer was also
included for comparison. The surface roughness of the LEDs was reduced when indium was
introduced in the p-layer. By comparing the LEDs with indium in the p-layer, the green LED
with 22 pmol/min of indium flow rate exhibited the smoothest surface. Electroluminescence
(EL) measurement showed that the peak wavelength of the green LEDs was slightly blue-
shifted as the indium was introduced in the p-layer. Moreover, the light output power (LOP)
of the green LEDs was doubled when the indium was introduced in the p-layer, regardless of
the indium flow rate. Hall-effect measurement revealed that the hole concentration of the green
LED increased while the resistivity decreased when indium was introduced in the p-layer,
especially with 22 pumol/min of indium flow rate. I-V curves measurement showed that the
green LED with 22 pmol/min of indium introduced in the p-layer had the lowest forward
voltage of 3.90 V. It is worth highlighted that the improvement in LOP and voltage of the
InGaN green LEDs can be further studied in future work.

Keywords: Indium flow rate, surface, light output power, hole concentration, forward voltage.
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TOPIC C: ORGANIC AND POLYMERIC MATERIALS

OP2

THERMOMECHANICAL AND DIELECTRIC
PROPERTIES RELATIONSHIP OF HYBRID CARBON
BLACK AND NANO SILICA EPOXY COMPOSITES

Raja Nor Raja Othman®”, Fatim Atira®, Noor Amieza Mohamad!
!Department of Mechanical Engineering, Faculty of Engineering, Universiti Pertahanan
Nasional Malaysia, Kem Sungai Besi, 57000 Kuala Lumpur, MALAYSIA.
(Email: izawati@upnm.edu.my, 2170834@alfateh.upnm.edu.my, ionmillion@gmail.com)

ABSTRACT- Multifunctional materials refer to the types of materials that possess enhanced
mechanical, electrical, and thermal properties. In this work, nano silica and Carbon Black (CB)
are added to epoxy polymer as an effort to improve the thermomechanical and dielectric
properties of the composites. Filler loadings are varied from 0.1 wt.%, up till 5 wt.%. The
thermomechanical properties are measured from Dynamic Mechanical Thermal Analysis
(DMTA) while the dielectric properties are measured from Vector Network Analyser (VNA).
The synergistic effects of combining both fillers (keeping them at 1:1 wt.% ratio) are also
assessed. It was found that the value of glass transition temperature, Tg, increased from 56.85°C
(neat epoxy) to 59.8°C (5 wt.% CB). The Tq values further increased to 64.7°C, for 5 wt.%
hybrid fillers (2.5 wt.% silica + 2.5 wt.% CB), demonstrating the synergistic effects by
employing dual fillers. By adding single and dual fillers, the values of storage Modulus, E’
remains almost constant for both glassy (40°C) and rubbery region (100°C), regardless of the
loadings employed. The values of real permittivity, € was also measured for dual fillers in the
frequency range between 300 kHz to 18 GHz. The highest value of ¢” was 819 F/m, which was
measured for 1.5 mm sample thickness of 5 wt.% hybrid fillers (2.5 wt.% silica + 2.5 wt.%
CB). This study highlights the thermomechanical and dielectric properties improvement of
epoxy composites by incorporating dual fillers.

Keywords: Glass transition temperature, permittivity, synergistic effects.
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UTILIZATION OF SAWDUST AS AN ABSORBING
MATERIAL IN ANTI-MICROWAVE BRICK WALLS
MANUFACTURING

Nur Hashira Narudin®*, Hasnain Abdullah!, Mohd Nasir Taib!, Basharudin Abdul Hadi?,
Azizah Ahmad?', Nazirah Mohamat Kasim?!, Noor Azila Ismail*

Faculty of Electrical Engineering, Universiti Teknologi MARA, Pulau Pinang, MALAYSIA.
(Email: hashiranarudin@gmail.com, hasnain@uitm.edu.my, dr.nasir@uitm.edu.my,
azizahl46@uitm.edu.my, nazirah261@uitm.edu.my, noorazila687@uitm.edu.my)
2Faculty of Civil Engineering, Universiti Teknologi MARA, Pulau Pinang, MALAYSIA.
(Email: basharudin@uitm.edu)

ABSTRACT- The developments of communications technology bring changes in human
life, and the positive aspects of these technology innovations make life more accessible.
However, the use of communications technology at a certain frequency will produce radiation
that could negatively affect human health. Thus, various studies have been performed to obtain
a corresponding material to reduce the levels of exposure against the pollution of the
electromagnetic wave signal. This study aims to build anti-microwave brick walls and analyze
the absorption performance of the anti-microwave brick walls by using sawdust as an absorbing
material. Sawdust is a waste product generates from woodworking processes such as sawing,
sanding, and milling. Recently, the application of using a by-product from numerous sources
in construction works has been increasing. Along with environmental protection, numerous
studies were conducted on the recycling of waste products as construction resources. In this
project, sawdust was used as an absorbing material in brick production by mixing with Portland
cement. The absorption performance of the anti-microwave brick walls was measured by using
Naval Research Laboratory (NRL) arch free space method, and the frequency range of 1GHz
to 12GHz is used. The result of the absorption performance shows in the graph of absorption
(dB) versus frequency (GHz). The result shows that brick contains a high percentage of
sawdust produces good absorption performance at a low-frequency band (2-4GHz), while brick
contains a low percentage of sawdust produces good absorption performance at a high-
frequency band(4- 12GHz).

Keywords: Anti-microwave brick wall, waste products, sawdust, absorbing material, Naval
Research Laboratory.
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PVA NANOFIBERS EMBEDDED WITH DIFFERENT
CONCENTRATION OF ZnO PREPARED BY
ELECTROSPINNING METHOD

Muhammad AlHadi Zulkefle®*", Rohanieza Abdul Rahman®?, Wan Fazlida Hanim
Abdullah?, Zurita Zulkifli?, Sukreen Hana Herman?
Integrated Sensors Research Group, College of Engineering,

Universiti Teknologi MARA, 40450 Shah Alam, Selangor, MALAYSIA.
(Email: alhadizulkefle@gmail.com, rohanieza.abdrahman@gmail.com,
wanfaz@uitm.edu.my, hanal617@uitm.edu.my)
2NANO-ElecTronic Centre, College of Engineering,

Universiti Teknologi MARA, 40450 Shah Alam, Selangor, MALAYSIA.
(Email: zuritalO1@uitm.edu.my)

ABSTRACT- Electrospinning is a fiber forming method and had been applied in
applications such as filtration, drug delivery and artificial skin. Commonly in elecrospinning,
the starting liquid was filled in a syringe attached with a metallic needle. After electrical
charges was supplied at the needle, the solution would also be electrically charged. When
voltage supplied is higher than the critical voltage, the solution at the apex of Taylor cone
would be ejected towards substrate attached to grounded collector in form of jet. After arriving
on the substrate, the jet will settle on the susbtrate surface in form of solid fibers. Here, the
liquid used were ZnO particles of different concentration dispersed in polyvinyl alcohol (PVA)
solution. ZnO is a biocompatible and non-toxic material and has great properties that is very
beneficial in cancer therapy, antibacterial, antifungal, cell growth and tissue regeneration.
Electrospun fibers can help in delivering or integrating ZnO in needed medical situation. For
this purpose, this study investigated the effects of adding ZnO particles on the structure of
fibers produced. It was found that other than increment of ZnO particles in the PVA-ZnO fibers
as ZnO concentration being increased, no other significant changes was observed on the fibers
orientation and structure. The diameters of PVA-ZnO fibers also only slightly differs compared
to the pure PVA fibers with no ZnO. Hence if there are needs of ZnO to be integrated with
PVA fibers for medical, pharmaceutical or any other purposes, it can be done without damaging
or changing the quality of final fibers product.

Keywords: Electrospinning, nanofibers, PVA, ZnO.
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REMOVAL OF CONGO RED DYE USING GREEN
KYLLINGA WEED EXTRACT AND MEDIATED-
SILVER NANOPARTICLES AS CATALYSTS

Siti Hajar Khalid®, Aishah Nur Addia Azizan?, Nor Aimi Abdul Wahab?*, Mohamed Syazwan
Osman?, Norain Isal?, Vicinisvarri Inderan?
1Department of Applied Sciences, Universiti Teknologi MARA, Cawangan Pulau Pinang,
13500 Permatang Pauh, Pulau Pinang, MALAYSIA.
2Faculty of Chemical Engineering, Universiti Teknologi MARA, Cawangan Pulau Pinang,
13500 Permatang Pauh, Pulau Pinang, MALAYSIA.

ABSTRACT- This study describes the ability of green kyllinga weed extract (GKWE) with
silver nanoparticles (AgNPs) as catalysts for the removal of congo red (CR) dye from synthetic
coloring wastewater. The experiment was carried out in batch mode. Different parameter such
as effect of pH (2 — 12), amount of AgNPs as catalyst (0.5 — 4.5 mL), initial of CR dye
concentration (20 — 100 mg/L) and amount of GKWE (0.5 — 2.0 mL) were evaluated for the
removal of CR dye for 30 mins reaction times. The catalytic activity of GKWE with AgNPs
on removal of CR dye was analysed using UV-vis spectroscopy. The CR removal was achieved
between 91.2% and 96.7% at optimum condition which are at pH 2, 0.5 mL of 2 mM AgNPs
as catalyst, 60-100 mg/L of initial CR dye concentration and 1 mL amount of GKWE were
used. The result showed that the combination between GKWE and AgNPs had a synergy
interaction in enhancing the removal of CR dye from coloring wastewater via coagulation-
flocculation and sedimentation process.

Keywords:
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DIELECTRIC PROPERTIES OF EPOXY
COMPOSITES CONTAINING SILVER
NANOPARTICLE AND CARBON NANOTUBE OVER
THE X-BAND FREQUENCY

Noor Amieza Mohamad®”, Raja Nor Raja Othman*, Nurfazlin Abdul Jamil*
!Department of Mechanical Engineering, Faculty of Engineering, Universiti Pertahanan
Nasional Malaysia, Kem Sungai Besi, 57000 Kuala Lumpur, MALAYSIA.
(Email: 3211515@alfateh.upnm.edu.my , izawati@upnm.edu.my,

2170837 @alfateh.upnm.edu.my)

ABSTRACT- Materials with high dielectric properties have becoming an interest due to its
important applications mainly in the area of electronics and energy storage. This study focuses
on the assessment of dielectric properties of epoxy composites containing silver nanoparticles
and carbon nanotube (CNT) composite materials. Both permittivity and reflective properties
of these samples was measured using Vector Network Analyser, within the X-band frequency
range of 8.2 — 12.4 GHz. Samples were prepared at various loading (0.1 wt.% - 5 wt.%), with
various thickness of (0.5 mm, 1.0 mm, 1.5 mm, and 2.0 mm). Regardless of the fillers’ loading
and sample thickness, it was found that the values of real permittivity, er’ remains constant
along the frequency range. At the same sample thickness, it was found that the values of both
er’ and er’’ increases as loading increases, indicating the function of silver nanoparticle and
CNT in enhancing the dielectric and electrical conductivity properties of epoxy composites,
respectively. The highest value of er’ is recorded to be 5 F/m (at f = 8.2 GHz), which is
measured at 5 wt.% loading and 0.5 mm sample thickness. Measurement on S11 parameters at
f = 8.2 GHz indicated that the SER values are in between 9 dB and 15 dB, with no obvious
pattern is observed, regardless of the fillers loading and sample thickness. This study highlights
the dielectric properties improvement of epoxy composites by incorporating dual fillers.

Keywords: Permittivity, dual fillers, electromagnetic shielding, X-band frequency.
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FABRICATION OF NANOCOMPOSITE
PDMS/GRAPHENE AS FLEXIBLE SUBSTRATE AT
DIFFERENT GRAPHENE CONCENTRATION

Irzati Zaili binti Ghazali', Zurita binti Zulkifli%", Robi'atun Adayiah binti Awang*, Sukreen
Hana binti Herman?
1School of Engineering,College of Engineering, Universiti Teknologi MARA,
Shah Alam, MALAYSIA.
(Email: irzatighaz@gmail.com, zurital01l@uitm.edu.my)

ABSTRACT- Nowadays, conductive and flexible electronics have attracted great demands
and attention in the field of stretchable and wearable electronic devices due to their high
electrical conductivity, large surface area and biocompatibility. In this work,
polydimethylsiloxane (PDMS) was composited with different drops of graphene solution to
produce flexible, conductive and optically transparent PDMS/Graphene composite using the
drop-cast method. The dielectric constants of PDMS and PDMS/Graphene composite were
measured using Agilent dielectric probe. I-V characterization was used to measure the
conductivity of the flexible substrate in flat and bending conditions. The UV-VIS was used to
measure the transmittance properties of the substrate. Comparing the electrical properties of
the pristine PDMS substrate with graphene composited PDMS substrates, the current shows a
slight decrease due to the physical morphology of PDMS/Graphene composite that creates a
small hole on the surface. No significant changes can be found between 1 drop, 2 drops, 3 drops
and 4 drops of graphene in PDMS solution. For the dielectric measurement, the result of
composited PDMS/Graphene sample had shown a lower value of dielectric constant (1.1 F/m)
compared to pure PDMS (2.33 F/m). This shows that the existence of graphene in PDMS
reduces the dielectric constant of pristine PDMS. The result of UV-VIS shows the samples
with 4 drops of graphene having the lowest visible transmittance. The PDMS/Graphene
composite can be concluded as a dielectric material with a lower dielectric constant. It has the
potential to be used as a conductive substrate for further flexible interconnect materials since
it has a unique electrical feature and robust mechanical strength.

Keywords: PDMS, graphene, flexible substrate, dielectric constant.
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CHARACTERIZATION OF NATURAL DYE
EXTRACTED FROM MEDICINAL LEAF OF
MITRAGYNA SPECIOSA FOR
DYE-SENSITIZED SOLAR CELLS

Azlina AK!, M.H. Mamat?, Che Soh, Z.H!, M.F.A. Rahman?, N.A. Othman?, Marina M3,
Syarifah Adilah MY#, M.H.Abdullah!”
!Faculty of Electrical Engineering, Universiti Teknologi MARA Cawangan Pulau Pinang,
Permatang Pauh, Penang, MALAYSIA.
2NANO-ElecTronic Centre (NET), School of Electrical Engineering, College of Engineering,
Universiti Teknologi MARA, 40450 Shah Alam, Selangor, MALAYSIA.
3Department of Computer and Mathematical Sciences, UiTM Cawangan Permatang Pauh,
Pulau Pinang, MALAYSIA.
“Department of Applied Sciences, UiTM Cawangan Permatang Pauh, Pulau Pinang,
MALAYSIA.
(Email: hanapiah801@uitm.edu.my)

ABSTRACT- Dye-sensitized solar cells (DSSCs) based on natural sensitizers have become
atopic of significant research because of their urgency and importance in the energy conversion
field and with the following advantages such as simple fabrication, low-cost solar cell, and the
usage of nontoxic materials. In this paper, natural dyes extracted from ketum (Mitragyna
speciosa-MS), spinach (Spinacia oleracea-SO), curry (Murraya koenigii-MK), papaya (Carica
papaya-CP) and henna (Lawsonia inermis-LI) were investigated as a sensitizer in the
fabrication of dye-sensitized solar cells (DSSCs). The ultraviolet-visible (UV-vis)
spectroscopy, Fourier transform infrared spectroscopy (FTIR), current to voltage
characteristics (I-V) and open-circuit voltage decay (OCVD) were employed to characterize
the natural dye and the fabricated DSSCs. Based on the UV-vis results, all extracted dyes
contains both chlorophyll- a and chlorophyll-b pigments, which is excellent pigment required
for the charge-carriers generation in the energy harvesting process from the sunlight. In this
regard, dye pH and chemical bonding of the respective dyes play the significant role that
contributed their overall performances of the DSSCs. The best performance of DSSC was
obtained at MS dye, with the values of open circuit voltage (Voc) short-circuit current density
(Jsc), fill factor (FF) and a noticeable power conversion efficiency (PCE) of DSSC being 0.400
V, 1.35 mA/cm?, 0.264 and 0.137 %, respectively. In this study, it showed that natural
sensitizers such as the novel MS have a potential candidate used as natural sensitizer due to
low cost, less toxicity, environmentally-friendly, wide availability and easy to prepare and
satisfactory energy conversion efficiency.

Keywords: Dye-sensitized solar cell (DSSC), mitragyna speciosa, spinacia oleracea, murraya
koenigii, carica papaya, lawsonia inermi, energy conversion efficiency.
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TOPIC D: PACKAGING TECHNOLOGY

PT1

INTERFACIAL DELAMINATION VALIDATION ON
FAN-OUT WAFER-LEVEL PACKAGE USING FINITE
ELEMENT METHOD

Ariel Conversion®?, Aristotle Ubando2”, Jeremias Gonzaga*?
!Department of Mechanical Engineering, De La Salle University, 2401 Taft Avenue,
1004 Manila, PHILIPPINES.
2Thermomechanical Analysis Laboratory, De La Salle University — Manila: Laguna Campus,
LTI Spine Road, Laguna Blvd, Bifian, Laguna 4024, PHILIPPINES.
(Email: aristotle.ubando@dlsu.edu.ph)

ABSTRACT- Fan-out wafer-level package (FOWLP) is a very promising packaging
technology with good thermal and electrical performance. FOWLP exhibits beneficial features
such as low profile, high 1/0 density, low cost, and more efficient. Currently, several FOWLP
packages, either through chip-first or chip-last process, were utilized for wireless, telecom,
IOT, and automotive applications. The package experiences large temperature variations while
manufacturing which can cause internal stresses. In particular, the mismatch between the
coefficient of thermal expansion (CTE) of epoxy molding compound (EMC) and the substrate
during curing and cooling down to room temperature causes the internal stresses in the package
that results to interfacial delamination. In this study, the interfacial delamination in FOWLP
individual package is evaluated using the stress-based damage index through the finite element
analysis in ANSY'S software package. The warpage simulation was performed right after the
postmold curing of the molded wafer. The model was validated by comparing the warpage
result of glass wafer from simulation to the existing experimental result from literature. And
then, from the warpage simulation of glass wafer, the region on the package with extensive
stresses was located and examined which may cause interfacial delamination. The information
obtained from the stress analysis of molded wafer will be helpful to study the possible
interfacial failure of FOWLP individual package when subjected to thermomechanical loads.

Keywords: Interfacial delamination, fan-out wafer-level package, finite element method,
virtual crack closure technique.
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MODELLING AND THERMAL SIMULATION FOR
1mm? VSCEL CHIP

Khairul Mohd Arshad®, Muhamad Mat Noor?, Shaili Falina®*, Asrulnizam Abd Manaf®,
Hiroshi Kawarada*®, Mohd Syamsul**~
YInstitute of Nano Optoelectronics Research and Technology (INOR), Universiti Sains
Malaysia, 11800 USM, Penang, MALAYSIA.
(Email: khairulmohdarshad@student.usm.my)
2Faculty of Mechanical Engineering, Universiti Malaysia Pahang, MALAYSIA.
(Email: muhamad@ump.edu.my)
3Collaborative Microelectronic Design Excellence Centre (CEDEC), Engineering Campus,
Universiti Sains Malaysia, Nibong Tebal, MALAYSIA.
“Faculty of Science and Engineering and Institute of Nano Science and Nano Engineering,
Waseda University, Shinjuku, Tokyo 169-8555, JAPAN.
(Email: shailifalina@moegi.waseda.jp)
The Kagami Memorial Laboratory for Materials Science and Technology, Waseda
University, 2-8-26 Nishiwaseda, Shinjuku, Tokyo 169-0051, JAPAN.
(Email: kawarada@waseda.jp)

ABSTRACT- The Vertical Cavity Surface Emitting Laser VSCEL thermal resistance, Rth is
an essential metric that reflects its thermal properties and dependability. The Rth for all device/
packaging is determined by two key components or factors: the thermal pad and the chip size
dimension. Three types of packaging were introduced with different material such as ceramic,
lead frame and print circuit board, PCB based for the thermal simulation. During research,
multiple software were introduced: Solid Work and Auto Cad for modeling with a 3D
dimension, and ANY'S for thermal simulation. By the end of the study, it had been determined
that the optimal packaging was suitable and capable of performance while utilising the Imm2
VSCEL chip, based on the Rth and heat dissipation findings.

Keywords: Thermal resistance, VSCEL, heat dissipation.
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COMPARISON ON THE PERFORMANCE OF MOS
CAPACITOR SIMULATED USING SILVACO TCAD
TOOLS

Lyly Nyl Ismail**, Mohammad Faiz Ismail*, Norsabrina Sihab?,
Nur Sa’adah Mohamad Saukil
'Faculty of Electrical Engineering, Universiti Teknologu MARA Cawangan Pulau Pinang,
Jalan Permatang Pauh, 13500 Seberang Perai, Pulau Pinang, MALAYSIA.
(Email: lylynyl814@uitm.edu.my, faiz97ismail@gmail.com, norsabrina@uitm.edu.my,
saadah1537@uitm.edu.my)

ABSTRACT- Metal oxide semiconductor (MOS) capacitor is a trilayer device that
comprises of metal, dielectric and semiconductor layer. The advancement of MOS technology
has greatly give huge improvement to MOS devices which lead to scaling down he MOS
devices. On top of it, reduction in the dielectric thickness also has coming to an end so an
alternative of using material with high mobility carrier as semiconductor base material is
investigated. The first objectives of this work are to study the performance of MOS capacitor
by varying the base material from conventional material which is silicon (Si) to germanium
(Ge) and composite silicon -germanium (SiGe). The second objective is to replace the silicon
dioxide (SiO2) to other dielectric material which is silicon nitride (SisN4) since SiO2 has
disadvantage when the dielectric thickness is reduce below 10nm. This project is simulated
using Silvaco TCAD tool and the performance of the simulated MOS capacitor is evaluated
based on the capacitance-voltage (C-V) and current-voltage (I-V) characteristics. Result show
the performance of the MOS capacitor increased when Ge and SiGe are used as the base
material. with incorporation SisN4 as dielectric layer with VT of 4.15 V and 4.28 V while the
Cmax value for both devices is 2.61x10-14F and 1.30x10-14F, respectively. Based on the
obtained results, Ge is chosen as the best material to be used as the semiconductor layer
supported by recent researchers.

Keywords: MOS Capacitor, Ge, SiGe, C-V, I-V.
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STUDY OF STRAINED-SiGe CHANNEL P-MOSFET
USING SILVACO TCAD: IMPACT OF CHANNEL
THICKNESS AND Ge-COMPOSITION

Siti NorFarah Nadia Mohd Salleh!, Alhan Farhanah Abd Rahim!”, Rosfariza Radzali?,
Ainokhilah Mahmood?, Irni Hamiza Hamzah!
1School of Electrical Engineering, College of Engineering, Universiti Teknologi Mara,
Cawangan Pulau Pinang, 13500 Permatang Pauh, Pulau Pinang, MALAYSIA.
(Email: farahsallehO4@gmail.com, * alhan570@uitm.edu.my, rosfariza074@uitm.edu.my,
irnihami@uitm.edu.my)
Department of Applied Science, Universiti Teknologi Mara, Cawangan Pulau Pinang,
13500 Permatang Pauh, Pulau Pinang, MALAYSIA.
(Email: ainorkhilah_sp@uitm.edu.my)

ABSTRACT- Compressively strained SiGe is an interesting channel material for sub 45 nm
p-MOSFETSs because of its superior hole mobility (up to 10X over bulk Si channels) and
compatibility with current Si manufacturing technologies. In this work, the impact of
heterostructure composition and SiGe channel thickness on the electrical characteristics of
MOSFETSs are investigated. Using strained Si0.8Ge0.2 p-MOSFETS, the thickness was altered
to a few thicknesses of 3nm, 5nm, 7nm, and 9nm respectively. The optimal thickness was then
used for several Ge compositions (x = 0.2, 0.25, 0.3, 0.35, and 0.4). The project was realized
utilising computer-aided SILVACO TCAD (Technology-Computer Aided Design) tools, with
ATHENA tools creating the p-MOSFET structure and ATLAS tools doing device simulation.
The strained-Sil-xGex p-MOSFET and the Si p-MOSFET were compared in terms of their
performances. The Id-VVg and Id-Vd characteristics, as well as the threshold voltage, VTH
extraction, were the focus of the device simulation. Specifically, the extracted value of the
VTH for 7nm thickness strained-Si0.8Ge0.2 p-MOSFET is lower than other different
thicknesses and the Si p-MOSFET which is VTH=0.074V. The lower threshold voltage of the
7nm thickness strained-Si0.8Ge0.2 with 7nm thickness is lower than that of the Si p-MOSFET,
indicating that strained-Sil-xGex contributed to the decreased power consumption. In addition,
the extracted IDmax for strained-Si0.8Ge0.2 p-MOSFET with 7nm thickness provided higher
IDmax compared to conventional p-MOSFET and other thicknesses. As compared to Si p-
MOSFETSs, the output characteristics of strained-Sil-xGex demonstrated a drain current
improvement.

Keywords: Strained SiGe, p-MOSFET, thickness, Ge percentage, threshold voltage.
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ENHANCED CATALYTIC EMBEDDED POROUS
SILICON FOR IMPROVED HYDROGEN
GAS SENSING

Alhan Farhanah Abd Rahim®”, Rosfariza Radzali', Ainokhilah Mahmood?,
Irni Hamiza Hamzah'
1School of Electrical Engineering, College of Engineering, Universiti Teknologi Mara,
Cawangan Pulau Pinang, 13500 Permatang Pauh, Pulau Pinang, MALAYSIA.
(Email: alhan570@uitm.edu.my, rosfariza074@uitm.edu.my, irnihami@uitm.edu.my)
2Department of Applied Science, Universiti Teknologi Mara, Cawangan Pulau Pinang,
13500 Permatang Pauh, Pulau Pinang, MALAYSIA.
(Email: ainorkhilah_sp@uitm.edu.my)

ABSTRACT- In this work, the PS substrate was prepared using the technique of
electrochemically etching of n-type Si (100) wafer at a constant current density of 10 mA/cm?
for 10 mins under the illumination of incandescent white light. After PS formation, Ge pieces
were thermally evaporated onto the two PS substrates in a vacuum condition. This was then
followed by the deposition of the ZnO layer onto the Ge/PS substrate by the same method using
commercial 99.9% pure ZnO powders. The three samples were identified as PS, Ge/PS and
ZnO/Ge/PS samples respectively. Pd finger contacts were deposited on the PS and embedding
PS (Ge/PS and ZnO/Ge/PS) to form Pd on PS hydrogen sensors using RF magnetron
sputtering. The performance of the PS and embedded PS as hydrogen sensors were examined
and discussed. SEM and EDX suggested the presence of substantial Ge and ZnO inside the
uniform circular pores for Ge/PS and ZnO/Ge/PS samples respectively. Raman spectra showed
that good crystalline Ge and ZnO nanostructures embedded inside the pores were obtained. For
hydrogen sensing, Pd on ZnO/Ge/PS Schottky diode exhibited dramatic change of current after
exposure to H> as compared to PS and Ge/PS devices. It is observed that the sensitivity
increased exponentially with hydrogen flow rate for all the sensors. The ZnO/Ge/PS showed
more sensitivity towards H than that of PS and Ge/PS especially at high flow rate of H, with
higher current gain (69.11) and shorter response (180s) and recovery times (30s).

Keywords: Porous Silicon, Ge, ZnO, thermal Evaporation, H2 sensor.
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SURFACE MORPHOLOGICAL AND OPTICAL
CHARACTERISTICS OF ETCHED ZnO/GLASS AT
VARIOUS H,0, CONCENTRATIONS

Siti Maisarah Aliast, Mohd Zaki Mohd Yusoff?”
1School of Chemical Engineering, College of Engineering, Universiti Teknologi MARA,
Cawangan Pulau Pinang,13500 Permatang Pauh, Pulau Pinang, MALAYSIA.
(E-mail: sitimaisarahalias46@gmail.com)
2Department of Applied Sciences, Universiti Teknologi MARA, Cawangan Pulau
Pinang,13500 Permatang Pauh, Pulau Pinang, MALAYSIA.
(E-mail: zaki7231@uitm.edu.my)

ABSTRACT- We utilise hydrogen peroxide (H202) solution as an effective etchant for zinc
oxide (ZnO) thin films with well-controlled etching and low surface roughness values that is
also easy, inexpensive, and ecologically friendly. The ZnO thin films are grown on the soda-
lime glass substrate by a radio frequency (RF) sputtering machine. The objective of the project
is to evaluate the surface morphological and optical properties of etched ZnO/glass at different
H>0> concentrations and etching times and to fabricate ZnO thin films on glass substrate by
using the RF sputtering method. To achieve the objective, factors such as H>O, concentrations
of 10%, 20%, and 30% are used, with an etching duration of 30 seconds and 60 seconds. After
the etching procedure, UV-Visible Spectroscopy (UV-Vis), Optical Microscope, Scanning
Electron Microscope (SEM), and Filmetric are used to examine the structural features, surface
morphology, refractive index, and thickness of ZnO thin films produced on the glass substrate.
The thickness and refractive index results indicate that increasing the quantity of H202 causes
an increase in light absorption in the samples. The UV-Vis absorbance and transmittance
results indicate that the combination of 30% H20> and 60 sec is the best because the light is
easily reflected and absorbed to the surface of the sample.

Keywords: Zinc oxide, ZnO, wet etching, hydrogen peroxide, glass.

78


mailto:zaki7231@uitm.edu.my

0@@.&. 2"d |nternational Conference on Semiconductor Materials and Technology
.%go% ICoSeMT (ICoSeMT 2021) 8 - 9 November 2021
‘ Ly
P5

EFFECTS OF THERMAL AND MICROWAVE HEAT
TREATMENTS ON STRUCTURAL PROPERTIES OF
GaN-BASED BLUE LED

R. K. Faridur!, A.K. Tan!, N.A. Hamzah?!, S.S. Ng*”~
YInstitute of Nano Optoelectronics Research and Technology, Universiti Sains Malaysia,
11800 Minden, Pulau Pinang, MALAYSIA.
(Email: nasif.austl2@gmail.com, tonyehmd1995@gmail.com, atigahhamzah@usm.my,
shashiong@usm.my)

ABSTRACT- Light-emitting diodes (LEDs) are regarded as the most important light source
in next-generation solid-state lighting. In recent years, the solid-state lighting market is
dominated by gallium nitride (GaN) based LEDs. For this reason, the research was carried out
to satisfy the curiosity to investigate the effects of heat treatment on the structural properties of
the LED sample. Homegrown GaN-based blue LED samples were used, and two series of heat
treatments were carried out, i.e., (i) thermal annealing at normal ambient for 15 min at different
temperatures and (ii) microwave (MW) heat treatments at normal ambient for 5 min and 15
min under different MW powers. The results reveal that both thermal annealing and MW heat
treatments play a significant effect on the crystalline quality of the samples. The result
demonstrated that MW heat treatment is better than that of the thermal annealing treatment for
improving the crystalline quality. From the XRD rocking curve of GaN (002) diffraction peak,
the results show that the sample annealed at 750°C has the lowest screw and edge dislocations.
On the other hand, the sample subjected to 800 W MW heat treatment for 5 min exhibits the
lowest screw and edge dislocations.

Keywords: I11-V nitride, semiconducting indium compounds, dopant activation, wide band
gap semiconductor, dislocation.
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ZnO NANORODS AS A NANOSENSOR PREPARED BY
HYDROTHERMAL METHOD FOR METHANOL
DETECTION IN AQUEOUS SOLUTION

Haslinda Abdul Hamid'", Norain Isal?
!Department of Applied Sciences, Universiti Teknologi MARA, Cawangan Pulau Pinang,
Permatang Pauh, 13500 Penang, MALAYSIA.
(Email: hasli8366@uitm.edu.my)
2 Faculty of Chemical Engineering, Universiti Teknologi MARA, Cawangan Pulau Pinang,
Permatang Pauh, 13500 Penang, MALAYSIA.

ABSTRACT- In this study, zinc oxide (ZnO) nanorods were produced hydrothermally with
the aid of a zinc oxide seeds layer to create an electrode for detecting methanol. On an indium
tin oxide (ITO) substrate, zinc oxide nanorods were produced and aggregated in well-aligned
nanorods. Field emission scanning electron microscopy (FESEM) and water contact angle were
used to evaluate the morphology and wettability of the ZnO/ITO electrode. Nanorods were
ranged from 62 to 90 nm in diameter. Using three electrodes from the current-potential (I-V)
technique in 0.5 M phosphate buffer saline (PBS) solution, the ZnO/ITO electrode was utilised
to detect methanol in the range of 0.10 mM-5 M. The ZnO/ITO electrode exhibited remarkable
0.30 pAmMt.cm? sensitivity with the 0.42 mM detection limit and a linear correlation
coefficient (R?) of 0.9327. This result thus proved the potential of the ZnO/ITO electrode to be
used as a methanol sensor in an aqueous solution

Keywords: ZnO nanorods, nanosensor, methanol, aqueous solution, hydrothermal.
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NANOMANIPULATION OF FUNCTIONALIZED
GOLD NANOPARTICLES ON GaN

M. A. Che Seliman®, N. A. Ali Yusup®, M. Hasnan?, R.I.M Asri!, M. Inaba?, M. Nakano?, J.
Suehiro?, H. Kawarada®#, Z. Hassan!, S. Falina®®, M. Syamsul'3"
YInstitute of Nano Optoelectronics Research and Technology (INOR), Universiti Sains
Malaysia, 11800 USM, Penang, MALAYSIA.

(Email: muhdazi@usm.my, nurulath@student.usm.my, zai@usm.my, nasyrig@usm.my)
2Faculty of Information Science and Electrical Engineering, Kyushu University, 744
Motooka, Nishi-ku, Fukuoka 819-0395, JAPAN.

(Email: inaba@ees.kyushu-u.ac.jp, suehiro@ees.kyushu-u.ac.jp,
nakano@ees.kyushu-u.ac.jp)
3Faculty of Science and Engineering and Institute of Nano Science and Nano Engineering,
Waseda University, Shinjuku, Tokyo 169-8555, JAPAN.

(Email: shailifalina@moegi.waseda.jp)

“The Kagami Memorial Laboratory for Materials Science and Technology, Waseda
University, 2-8-26 Nishiwaseda, Shinjuku, Tokyo 169-0051, JAPAN.

(Email: kawarada@waseda.jp)
®Collaborative Microelectronic Design Excellence Centre (CEDEC), Engineering Campus,
Universiti Sains Malaysia, 14300 Nibong Tebal, Penang, MALAYSIA.

ABSTRACT- Gold nanoparticles (AuNPs) is known for its high surface area to volume ratio
which acts as an excellent receptor when placed in between electrodes in sensors application.
Microelectrodes which are bar and needle shape pointed ends with two arrangements; comb
and castle wall configurations were designed to be used for fabrication of electrodes to observe
the relation between geometry of electrodes and dielectrophoresis of AUNPs on gallium nitride
(GaN) substrates. The dielectrophoretic behaviour and electrical properties were analyzed
before and after the drop cast of AuNPs using current-voltage (I-V) curve method with manual
probing. Resistance values of each sample were calculated under reverse bias condition. The
effect of design on the nanomanipulation of AuNPs will be discussed.

Keywords: Dielectrophoresis, drop casting, gold nanoparticles, GaN.
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EFFECTS OF INDIUM COMPOSITION ON THE
SURFACE MORPHOLOGICAL AND OPTICAL
PROPERTIES OF InGaN/GaN HETEROSTRUCTURES

N.A. Hamzah'”, M.A.A.Z. Md Sahar?, A.K. Tan!, M.F.l. Abd Malik?, C.C. Loo®, W.S.
Chang?, S.S. Ng!
YInstitute of Nano Optoelectronics Research and Technology, Universiti Sains Malaysia,
11800 Minden, Pulau Pinang, MALAYSIA.
2Science and Engineering Research Centre, Universiti Sains Malaysia (Engineering
Campus), 14300 Nibong Tebal, Pulau Pinang, MALAYSIA.
3Mechanical Engineering Discipline, School of Engineering, Monash University, Bandar
Sunway, 47500 Subang Jaya, Selangor, MALAYSIA.

(Email: atigahhamzah@usm.my, annamirul93@student.usm.my, tonyehmd1995@gmail.com,
fadhirul@usm.my, chin.loo@monash.edu, chang.wei.sea@monash.edu, shashiong@usm.my)

ABSTRACT- In this work, the effects of indium composition on surface morphology and
optical properties of indium gallium nitride / gallium nitride (InGaN/GaN) heterostructures
were investigated. The InGaN/GaN heterostructures were grown on flat and patterned sapphire
substrates using a metal-organic chemical vapour deposition reactor with a trimethylindium
flow rate of 368 sccm. The indium composition of the InGaN epilayers were controlled by
applying different substrate temperatures. The surface morphology and optical properties of
the heterostructures were assessed using several characterization tools. From the i.e., field
emission scanning electron microscopy and atomic force microscope images, InGaN/GaN
shows significantly different surface morphologies and topographies as the indium
composition increases. From the Raman measurements, weak lattice vibrational modes of the
InGaN were detected because these modes were masked by the strong GaN modes. The energy
band gap InGaN epilayers was estimated from the photoluminescence and ultraviolet-visible
measurements. Through this study, relationship between the indium composition and the
surface morphological and optical properties were gathered and discussed.

Keywords: [11-V nitride, semiconducting indium compounds, epitaxy, wide band gap
semiconductor, energy efficiency.
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GROWTH OF AIN LAYER BELOW 1180°C
VIA METAL ORGANICS CHEMICAL
VAPOR DEPOSITION

Yusnizam Yusufl”, Muhammad Esmed Alif Samsudin?, Norzaini Zainal*
YInstitute of Nano Optoelectronics Research and Technology (INOR), Universiti Sains
Malaysia, 11800, Minden, Penang, MALAYSIA.

(E-mail: yusnizamyusuf@student.usm.my, norzaini@usm.my)
20OSRAM OPTO Semiconductors (M) Sdn. Bhd., Jalan Hi-tech 1, Kulim Hi-tech Park, 09000
Kulim, Kedah, MALAYSIA.

(E-mail: measamsudin@gmail.com)

ABSTRACT- In this work, aluminum nitride (AIN) layers were grown on sapphire substrate
with a relatively low deposition temperature below 1180°C using a metal organics chemical
vapor deposition (MOCVD) growth technique. Under this condition, trimethylaluminum
(TMAI) with different preflow time was elaborately introduced, in particular, after the
nucleation layer was formed to elucidate its effects on the quality of deposited AIN layers.
From x-ray diffraction measurement in both (002) and (102) reflections, it was found that an
average threading dislocation density (TDD) of the AIN layer without TMAI preflow was
around 1.59 x 10° cm™. By applying the TMAI preflow for 30 seconds, the average TDD of
the corresponding AIN layer was successfully reduced to 1.27 x 10° cm. Besides, as observed
from atomic force microscopy measurement, the AIN layers exhibited a smoother surface with
the lowest root mean square roughness of 1.17 nm. In conclusion, the results from this work
suggested that with a proper introduction of TMAI preflow time, a high quality AIN layer can
be obtained at a relatively low deposition temperature below 1180°C.

Keywords: Trimethylaluminum preflow, dislocations, surface roughness, low temperature.
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ENHANCING PHOTOCATALYTIC ACTIVITY OF Cr
DOPED SrTiOz IN TERMS OF ELECTRONIC
STRUCTURE AND OPTICAL PROPERTIES : ADFT +
U INVESTIGATIONS

A.F.A. Faizal", M.F.M. Taib>*, N. Hamzah?, N.A. Johari, M.H. Samat*, N.K. Jaafar?,
S.Z.Z. Abidin?, O.H. Hassan®*
ICentre of Foundation Studies, Universiti Teknologi MARA,
43800 Dengkil, Selangor, MALAYSIA.
2Faculty of Applied Sciences, Universiti Teknologi MARA,
40450 Shah Alam, Selangor, MALAYSIA.
SDepartment of Industrial Ceramics, Faculty of Art & Design, Universiti Teknologi MARA,
40450 Shah Alam, Selangor, MALAYSIA.
*lonic Materials & Devices (iIMADE) Research Laboratory, Institute of Science (10S),
Universiti Teknologi MARA, 40450 Shah Alam, Selangor, MALAYSIA.
(Email: fuzairi@uitm.edu.my; mfariz@uitm.edu.my)

ABSTRACT- A systematic investigation based on spin-polarized DFT + U has been carried
out to study the electronic structure and optical properties of Cr doped SrTiO3 as compared to
pure SrTiOs. The exchange and correlation interaction was treated with the generalized
gradient approximation (GGA) of Perdew-Burke-Ernzerhof (PBE). To reproduce the
experimental band gap of 3.2 eV in SrTiOs, the GGA + U, + Ug approach was adopted to
describe the correlation effects, which can predict the corrected electronic structure and optical
properties. The on-site corrections are typically applied to the d or f orbitals of transition metal
oxides; however, the band gaps are still underestimated with respect to the experimental values.
The calculated band gap of pure SrTiOs is improved to 3.25 eV using GGA + U method by
choosing appropriate U values, which is in good agreement with experimental value. The
results show that the hybridization between orbitals from Cr and Ti states leads to the formation
of fully occupied and delocalized intermediate states near the valance band of SrTiOs. The
doping of Cr is well explained by the partial and total density of states which is affected by
incorporating dopant in pure SrTiOs. Optical properties also affected by doping Cr. The
calculated optical absorption of Cr doped SrTiO3 also verified the improved visible light
absorption by donor-acceptor doping. The doping of Cr in SrTiOz affects positively in
electronic structure and optical properties that give a good indicator for photocatalytic water
splitting.

Keywords: Doping, density functional theory, band gap, density of states, optical properties.
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STUDY OF POROUS I11-V SURFACE STRUCTURE
VIA ETCHING PROCESS: EFFECT OF PORE DEPTH

Rosfariza Radzali'”", Mohamad Rafiudin Ramle!, Alhan Farhanah Abd Rahim?, Ainorkhilah
Mahmood?, Aslina Abu Bakar!
1School of Electrical Engineering, College of Engineering, Universiti Teknologi MARA,
Cawangan Pulau Pinang, 13500 Permatang Pauh, Pulau Pinang, MALAYSIA.
(Email: rosfarizaO74@uitm.edu.my, rafi_udin9526@yahoo.com, alhan570@uitm.edu.my,
aslina060@ppinang.uitm.edu.my )
2Department of Applied Sciences, Universiti Teknologi MARA, Cawangan Pulau Pinang,
13500 Permatang Pauh, Pulau Pinang, MALAYSIA.
(Email: ainorkilah_sp@ppinang.uitm.edu.my)

ABSTRACT- In this project, the surface structure of 111-V semiconductor which is GaAs
was manipulated to enhance the optical and electronic properties of the semiconductor. This
project involved the designing and fabrication of nonporous and porous GaAs structure using
SILVACO TCAD tools. The porous GaAs with different pore depth was designed, fabricated
virtually and simulated to determine the effect of pore depth on the optical and electrical
properties of GaAs semiconductor. The objective of this work was to find the optimum pore
depth to enhance the optical and electrical properties of the porous GaAs structure. The pore
depth of porous GaAs structure was varied with 2 um, 4 um, 6 um and 8 um. Subsequently,
the electrical and optical properties of the structure were compared. The porous GaAs was then
tested for the potential optoelectronic device which was photodetector. The non-porous and
porous GaAs photodetctor was compared systematically through current-voltage(l-V)
characteristic, current gain, and spectral response. The result showed that the porous GaAs
photodetector has better performance in terms of electrical and optical properties than the non-
porous GaAs photodetector. The highest current gain among all the structure was the porous
structure with 6 um pore depth with the gain value of 3.22. For optical properties, the spectral
response showed current intensity of 11.370 pA recorded at peak wavelength of 880nm.
Therefore, porous structure of GaAs is good to be used for optoelectronic device application
such as photodetector.

Keywords: Porous Il1-V, surface structure, etching, optoelectronic device, SILVACO TCAD.
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RAPID THERMAL ANNEALING PROCESS TOWARD
ENHANCEMENT OF ITO THIN FILMS

R.I.M. Asri*”", N.A. Hamzah!, M.A. Ahmad!, M.A.A Z. Md Sahar?, M. A. Che Seliman?,
M. Abdullah?, Z. Hassan*
YInstitute of Nano Optoelectronics Research and Technology, Universiti Sains Malaysia,
11800 Minden, Pulau Pinang, MALAYSIA.
(Email: rahilizzati@usm.my, atigahhamzah@usm.my, anasahmad@usm.my,
annamirul93@gmail.com, muhdazi@usm.my, mundzir@usm.my, zai@usm.my)

ABSTRACT- Transparent conducting indium tin oxide (ITO) thin films with 100 nm
thickness were successfully deposited on soda-lime glass substrates. Deposition of ITO thin
film was conducted by metal oxide electron beam deposition at room temperature. The
deposited films were annealed via rapid thermal processor (RTP) in vacuum environment. This
work focused on the influence of annealing time (1 to 4 min) and different annealing
temperature (400 to 550 °C) by RTP. All ITO deposited films were investigated in detail on
the structural, electrical and optical properties. Both annealing time and annealing temperature
by RTP strongly influenced the structural, electrical and optical properties of ITO thin films.
Results showed that the annealing treatment by RTP improved the crystallinity and surface
roughness. It lead to higher transmittance of ITO thin films (93 -95 %) and is suitable for a
blue light emitting diodes (LEDSs) application. Furthermore, higher annealing temperature also
enhanced film electrical performance. The optical and electrical characteristics of the ITO thin
films in this study have been compared with other result of studies that applied different
technique of annealing treatment.

Keywords: ITO thin film, rapid thermal annealing, structural, electrical and optical properties.
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EFFECT OF CAPPING AGENT ON THE SHAPE AND
CATALYTIC ACTIVITY OF PtPd BIMETALLIC
ALLOY NANOSTRUCTURES

Mahayatun Dayana Johan Ooi'”, Nurshahzleen Mohd Yusaini, Ainorkhilah Mahmood?,
Noorezal Atfyinna Mohd Napiah?, Yushamdan Yusof*
INano-Optoelectronic Research and Technology Laboratory, School of Physics, Universiti
Sains Malaysia, 11800 Minden, Pulau Pinang, MALAYSIA.

(Email: mahayatun@usm.my, yushamdan@usm.my, shahzleen98@gmail.com)
2Department of Applied Sciences, Universiti Teknologi MARA, Cawangan Pulau Pinang,
13500 Permatang Pauh, MALAYSIA.

(Email: ainorkhilah_sp@uitm.edu.my, noorezal113@uitm.edu.my )

ABSTRACT- Platinum (Pt) is widely employed as an electrocatalyst to oxidize small
organic molecules and low carbon chain aliphatic alcohol such as methanol and ethanol.
Nonetheless, Pt catalyst has some limitations due to its high cost and prone to be poisoning by
CO molecules. It has been reported that incorporating other metals with Pt can improve the
catalytic performance and reduce the utilization of noble metal Pt. Recently, Platinum-
Palladium (PtPd) bimetallic alloy nanostructures have received much attention due to their
potential application in fuel cells, especially for portable power devices. The combination of
Pt with Pd has a crucial impact on the electronic structure of Pt, resulting in superior
electrocatalytic activities for a specific reaction owing to the formation of Pt-Pd bonds. In this
work, PtPd nanostructures have been synthesized via the chemical reduction method with
different capping agents (i.e. PVA, PVP and PEG), whilst the strong reducing agent, NaBH4
was used in this study to reduce the metal salt into zero-valent PtPd nanostructures. Field-
emission scanning electron microscopy (FESEM) that coupled with energy-dispersive x-ray
spectroscopy (EDX) and cyclic voltammetry (CV) were used to investigate the morphology
and catalytic activities of the synthesized PtPd. Both PtPd synthesized with PVP and PEG
exhibit nanosponges structures, whereas PtPd synthesized in PVA demonstrates large
interconnected network structures. EDX analysis confirmed the presence of Pt and Pd elements
in all the prepared samples. Pt-Pd nanosponges with PVA and PEG exhibits lower ECSA
indicating small active sites, which reduces its catalytic function. The ECSA value for PtPd
with PVP is 1.045 m2 /g, whereas without stabilizing agent is 13.533 m2 /g. This study
concludes that the presence of a capping agent influence the morphological structure yet tend
to blocks the active surface sites and reduces the catalyst's efficiency to perform a redox
reaction at the surface.

Keywords: PtPd, bimetallic, capping agent, methanol oxidation, catalyst.
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POROSIFICATION ANALYSIS IN ACPEC POROUS
UNDOPED GaN NANOSTRUCTURE USING THE
IMAGE PROCESSING METHOD

Ainorkhilah Mahmood®”, Naser Mahmoud Ahmed?, Mahayatun Dayana Johan Ooi?, Alhan
Farhanah Abd Rahim?, Rosfariza Radzali®, Haslinda Abdul Hamid?*
!Department of Applied Sciences, Universiti Teknologi MARA, Cawangan Pulau Pinang,
13500 Permatang Pauh, Pulau Pinang, MALAYSIA.

(Email: ainorkhilah_sp@uitm.edu.my, hasli8366@uitm.edu.my)
2Nano-Optoelectronic Research and Technology Laboratory, School of Physics, Universiti
Sains Malaysia, 11800 Minden, Pulau Pinang, MALAYSIA.

(Email: naser@usm.my, mahayatun@usm.my)
33chool of Electrical Engineering, College of Engineering,Universiti Teknologi MARA,
Cawangan Pulau Pinang, 13500 Permatang Pauh, Pulau Pinang, MALAYSIA.
(Email: alhan570@uitm.edu.my, rosfariza074@uitm.edu.my)

ABSTRACT- The alternating current photo-assisted electrochemical (ACPEC) etching of
porous undoped GaN is carried out in the same KOH electrolyte concentration as in the typical
dc constant current electrochemical etching technique. UV illumination is utilised to aid in the
formation of electron-hole pairs, with etching occurring via oxidation and, as a result, the
semiconductor surface dissolving. This research examines their quantitative structural
properties utilising FESEM images and mathematical morphological analysis. The non-
destructive investigation of porous GaN nanostructures employing adaptive image analysis
methods to acquire quick, objective, and quantitative information can be used to evaluate its
quality. The MATLAB software was utilised to implement the algorithm used in this study.
The distributions of the pores' maximum, minimum, and average radii were calculated.
Furthermore, by estimating the areas occupied by the pores, the porosity of the structures was
determined. The GaN thin films have a homogenous nanoarchitecture of porous structures with
perfect hexagonal shape, according to FESEM micrographs. Quantitative results were obtained
and correlated with fabrication process features, revealing the control of pores throughout the
formation process to be reliable and promising.

Keywords: Porous GaN, image analysis methods, nanostructure.
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SPEECH-BASED GENDER RECOGNITION USING
LINEAR PREDICTION COEFFICIENTS AND MEL-
FREQUENCY CEPSTRAL COEFFICIENT

Yusnita Mohd Ali**, Emilia Noorsal!, Nor Fadzilah Mokhtar, Siti Zubaidah Md Saad,
Mohd Hanapiah Abdullah!
1School of Electrical Engineering, College of Engineering, Universiti Teknologi MARA,
Cawangan Pulau Pinang, 13500 Permatang Pauh, Pulau Pinang, MALAYSIA.
(E-mail: yusnita082@uitm.edu.my, emilia.noorsal@uitm.edu.my,
norfadzilah105@uitm.edu.my, zubaidah7173@uitm.edu.my, hanapiah801@uitm.edu.my)

ABSTRACT- Gender discrimination and awareness are essential in human life such as in
social, education, workplace and economic sectors. This attribute is manifested naturally in
many ways such as gait, body gesture, facial, including speech. Automatic gender recognition
system is an intelligent machine inspired by the highly advanced skills of human cognitive and
developed through adequate training using acoustic features to recognize the gender of a
speaker as being male or female. The system consists of two sub-systems namely, the front end
and the back end. The front end’s purpose is to retrieve gender-related information from a
speech signal and represent it using a set of feature vectors. The challenge of this task is to
obtain salient features out of highly varying speech signal. The back end consists of machine
learning technique(s) to classify the acoustic features into male or female class. This paper
proposes extraction of features using Linear Prediction Coefficients and Mel-frequency
Cepstral Coefficients for comparison of best performance. The audio data is obtained from 93
speakers uttering words emphasizing vowels. The classification algorithms proposed are
Discriminant Analysis and Artificial Neural Network. The expecting experimental results for
this two-class problem are above 90% accuracy rate for overall class and also to identify which
class results in better recognition rate.

Keywords: Linear predictive coefficients, mel-frequency cepstral coefficients, artificial neural
network, discriminant analysis, gender recognition system.

89


mailto:emilia.noorsal@uitm.edu.my

0@@.&. 2"d |nternational Conference on Semiconductor Materials and Technology
.%go% ICoSeMT (ICoSeMT 2021) 8 - 9 November 2021
‘ Ly

P16

THE EFFECT OF V-PITS ON ELECTRONIC AND
OPTICAL PROPERTIES AND INTERNAL QUANTUM
EFFICIENCY OF GaN-BASED GREEN
LIGHT-EMITTING DIODES

M.A. Ahmad™”, N.A. Hamzah!, M.I.M. Taib?, R.1.M. Asri*, N. Zainal*, Z. Hassan'
YInstitute of Nano Optoelectronics Research and Technology, University Sains Malaysia,
MALAYSIA.

(E-mail: anasahmad@usm.my, atiqgahhamzah@usm.my, ikramtaib@student.usm.my,
rahilizati@usm.my, norzaini@usm.my, zai@usm.my)

ABSTRACT- Strains and V-shaped pits are essential factors for determining the efficiency
of GaN-based light-emitting diodes (LEDs). While the insertion of an InGaN/GaN superlattice
(SL) with a lower In content before the growth of InGaN/GaN multiple quantum wells
(MQWs) is known to increase the efficiency of LEDs, the actual mechanism is still debated.
Therefore, this study aims to systematically investigate the effect of SL periods on internal
quantum efficiency (IQE). The blue MQW active region consisting of 6 pairs of
Ino.18Gao.g2N/GaN was grown by metal-organic chemical vapour deposition (MOCVD) on 0,
10, 20, and 30 periods of Ingo2GagesN/GaN SL. The field emission secondary electron
microscope (FESEM) and atomic force microscopic (AFM) were carried out to identify the
hexagonal v-pits diameter propotional to the number of SL periods. The correlation between
v-pits diameter and IQE were studied using temperature-dependent photoluminescene (PL)
measurements. Based on temperature dependent PL measurements, we found that the potential
barrier formed by the V-pit during the low-temperature growth of an InGaN/GaN SL
dramatically increases the IQE of InGaN quantum wells (QWSs) by suppressing non-radiative
recombination at threading dislocations (TDs). Further, XRD measurement was performed to
identify the structural quality of the MQW layer with different period of SL. Our findings
suggest the potential of implementing optimized V-pits embedded in an InGaN/GaN SL as a
beneficial underlying layer for the realization of highly efficient GaN LEDs.

Keywords: GaN, light emitting diodes, V-shaped pits, strain.
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HOLLOW PYRAMIDAL TRIANGLAR SLOTTED
GEOPOLYMER MICROWAVE ABSORBER
PERFORMANCE

Mohamad Faisal Asmadi'”, Hasnain Abdullah@Idris®, Mohd Nasir Taib?, Mas Izzaty Binti
Fazin®, Norhayati Mohamad Noor?, Linda Mohd Kasim?, Mohd Muzafa Jumidali*
Faculty of Electrical Engineering, Universiti Teknologi MARA, Pulau Pinang, MALAYSIA.
(Email: faisalasmadi95@gmail.com, hasnain@uitm.edu.my)

ABSTRACT- In recent year, the development of the electronic devices is rapidly grow and
that was used in entire world but electronic devices generate the electromagnetic wave (EM)
radiation that can affect the people’s health and interference normal operation of other
electronic devices. Hence the researchers performed an analysis in the field of microwave
absorption to reduce the risk of electromagnetic (EM) radiation. One of significant thing in
designing the microwave absorber is material. The material is used in designing microwave
absorber as know as Radiation Absorber Material (RAM) to absorb the electromagnetic wave
event, rendering it less visible for radar detection. This study aims to build effetive RAM for
microwave abosber by using geopolymer binding process on pyramidal slotted design. In
material industry, geopolymer has a several benefit which is lightweight and highly resistant
to the environment. In order to design durable microwave absorber and good absorption
properties, geopolymer technique is used by adding RAM at geopolymer process. To form
geopolymer binding, sodium hydroxide (NaOH) and sodium silicate (Na.SiO3) solution are
mixed. Both of these chemical substances will produce a strong alkaline solution to form a
geopolymer binder. The geopolymer binding was completed by adding RAM which is Powder
Activator Carbon (PAC) in the alkaline solution. The ratio of NaOH, Na»SiOs and PAC was
investigating to form good microwave absorber. Measurement had been done successfully via
far field measurement using arch method at 1 GHz to 12 GHz. The absorptivity of geopolymer
material is taken at each frequency band covering the L, S, C and X bands. The result is
compared with their maximum absorption in each frequency band and also shows geopolymer
material produces good absorption performance. The highest absorption performance is up to
-45.32d.

Keywords: Microwave absorber, geopolymer, absorbing material, pyramidal slotted absorber.
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