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Message from General Chair

It is with both great pleasure and honor to welcome you all at the
“2017 2™ International Symposium on Electronics and Smart
Devices (ISESD 2017)”, here in MICC, Alana Jogjakarta Hotel &
Convention Center, Jogjakarta, Indonesia.

ISESD 2017 is our second international conference which is
organized by the University Center of Excellence on
Microelectronics Institut Teknologi Bandung (PME ITB). This is a
venue for exchange of information among researchers,

academicians, and professionals through presentation of their new research ideas,
innovations and development results as well as discussion of possible cooperation among
the conference participants. We also hope the fruitful discussion in this conference can
fulfil the gap among academia, researchers, professionals and industries that may
enhance the benefit of technology for human life.

We are very pleased to have scholars and participants coming across several countries
over the world with different interest and expertise. The conference has been divided into
7 regular session topics, including 5 invited speakers, along with the additional 4 special
sessions. A series of the state of the art plenary presentations will be presented by 5
international renowned experts.

It has been a real honor and privilege for us to serve as the General Chairs of the
Conference. It is really our hope that you can find the conference inspiring, satisfying and
enjoyable. We would like to thank to all keynote speakers, authors, and participants, and
wish you have pleasant experience in Jogjakarta, Indonesia.

On behalf of the organizing committee, we would like to thank to ISESD International
Advisory/Steering Committee members, and all the organizing committee members for
their valuable time and contribution to the excellent arrangement of this conference. This
conference will not be possible without the hard work of authors, reviewers, invited
speakers, session chairs to make excellent technical program of this conference.

Finally, we would like to express our sincere gratitude to the School of Electrical
Engineering and Informatics, Institut Teknologi Bandung (ITB), PME ITB. And also we are
so grateful for the help from our colleagues and students of Universitas Islam Indonesia
(Ull) and technical sponsors for their excellent supports.

General Chair

Amy Hamidah Salman
Institut Teknologi Bandung, Indonesia
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Message from Dean

School of Electrical Engineering and Informatics ITB

Dear participants, guests ladies and gentlemen. Welcome to
Indonesia, welcome to Jogjakarta and welcome to the 2017 2nd
IEEE International Symposium on Electronics and Smart Devices
(ISESD 2017).

As the Dean of the School of Electrical Engineering and
Informatics, Institut Teknologi Bandung (SEEI ITB), it is my great
honor to be able to welcome you to this conference.

This international conference is one of several international conferences organized by the
SEEI ITB in 2017. There are various conferences that are related to our research groups in
the school/faculty. The ISESD 2017 is closely related to the Electronics Engineering
research group.

The topics discussed in this conference covers various subjects, such as: Devices, Circuits,
and Systems, VLSI, Communication Systems, Multimedia and Systems, Signal Processing,
Internet of Things, and Smart Devices. The research and development in these fields are
of great importance for now and in the future.

| appreciate the participation of attendees coming from many countries such as Japan,
Taiwan, Turkey, Myanmar, Thailand, China, as well as participants from other countries
including Indonesia.

In this occasion, | would like to give my sincerely gratitude to my colleague, Amy Hamidah
Salman, as the General Chair of ISESD 2017 and his team for all their efforts in organizing
this conference.

| hope that all of you will have a fruitful conference not only during presentation,
discussion and technical sessions, but also during social and interpersonal communication
from each other at the breaks, lunch, dinner and so on. | hope that the gathering of ISESD
2017 participants from various countries and cultures will bring a better understanding
from each other and all of you will have enjoyable time here in Jogjakarta, Indonesia.

Dean of School of Electrical Engineering and Informatics

Dr. Ir. Jaka Sembiring, M. Eng.
Institut Teknologi Bandung, Indonesia
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Message from Directorate General of Institutional Affair
Ministry of Research, Technology, and Higher Education
Republic of Indonesia

Dear participants, guests ladies and gentlemen. It is both a great
pleasure and honor to welcome you all at the 2017 2nd IEEE
International Symposium on Electronics and Smart Devices (ISESD
2017), here in the Alana Yogjakarta Hotel, Yogjakarta, Indonesia.

The Directorate General of Institutional Affairs currently puts a lot
of efforts to increase the level of universities in Indonesia to a
World Class University level. In correspond to these efforts, we

hold a national center of excellence program. This program covers topics that are essential
to the development of Indonesia. As a part of the National Center of Excellence (CoE), the
University Center of Excellence on Microelectronics Institut Teknologi Bandung (PME ITB)
is one research center that is supported by us to be the leader in microelectronics area. In
the national level, besides microelectronics center, we have other 19 CoEs. This is a
prestigious and very competitive program for all univesities in Indonesia.

As a national research center, we also give them a mandate to hold an international
conference. We hope that by holding such an event, they can expose their research result,
can communicate with many experts from all around the world, and can contribute to the
society. We also hope that this conference will be a periodical conference that involves
many experts and can be held in different places in Indonesia.

Finally, we would like to express our sincere gratitude to the Institut Teknologi Bandung
and PME ITB as well as all the technical sponsors for their excellent supports in this
conference.

We hope that the gathering of ISESD 2017 participants from various countries and cultures
will bring a better understanding from each other and all of you will have enjoyable time
here in Yogjakarta, Indonesia.

Directorate General of Institutional Affairs

Dr. Ir. Patdono Suwignjo, M.Eng.Sc.
Ministry of Research, Technology and Higher Education
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Message from Chairmwoman of IEEE Indonesia Section

Dear Distinguished Guests, Colleagues, researchers, professionals,
ladies and gentlemen.

Good morning, a prosperous, warm, and spirited greeting.

On behalf of IEEE Indonesia section, | would like to express my
sincere gratitude and welcome you to ISESD 2017: 2017 2nd
International Symposium on Electronics and Smart Devices.

v ISESD 2017 is organized by University Center of Excellence on
Mlcroelectronlcs, Institut Teknologi Bandung, sponsored by IEEE Solid-State Circuits
Society Indonesia Chapter and technically co sponsored by IEEE Indonesia section. The
Conference is aimed to bring researchers, academicians, scientists, students, engineers
and practitioners together to participate and present their latest research finding,
developments and applications related to the various aspects of electronics and smart
devices for bridging future technologies, indexed by well-known publishers, especially
|EEE Digital Explore.

IEEE Indonesia Section has conducted many activities over 29 years in Indonesia. In terms
of collaboration, IEEE Indonesia section has a good and mutual relationship with ICT
organizations, Industries, Universities as well as the government in Indonesia. IEEE
Indonesia Section has contributed in about 60 different International conferences
annually, and | do hope in the near future some high quality conferences will be continued
and strengthened, so the result will give more benefit and positive impact to the human
being, especially to Indonesian people. Cooperation with international conferences is only
one activity among many other activities in IEEE Indonesia section. We hope with many
activities conducted by IEEE Indonesia Section, we can help our government to decrease
the digital divide in Indonesia.

In this occasion, | would also like to say welcome to Yogyakarta, one of the famous
destinations in Indonesia. Yogyakarta serves beautiful heritages, culture, mountain, beach
and scenery with warm, polite and friendly people, a vibrant culture and lifestyle.

Finally, we do hope all of you will have enjoyable and valuable experience. During this 3
days conference, you may share your best knowledge in your area of research and
professional activities.

Thank you.

Yogyakarta, 17 October 2017
IEEE Indonesia Section Chair,
Dr. Fitri Yuli Zulkifli, ST., MSc.
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PROFILES

MICROELECTRONICS CENTER

MICROELECTRONIC CENTER

Founded in 1986, the Microelectronics Center was originally a project of Directorate
General of Higher Education (DIKTI), with the World Bank. It had a mandate to be a center
for academic, development, and research activities in the field of microelectronics, for
university academic staff as well as researchers and trainers from Indonesian research
institution and industry. Since 1997, the Microelectronics Center has been a research
center under ITB coordinated by Research Institute of ITB. This reflects a new emphasis on
research activities in the field of microelectronics that supports education as well as public
and industrial services. The Microelectronics Center aspires to take main roles in
microelectronics research and development to serve this national interest.

We have created many products ranging from wireless network sensors, 4G technologies
chip, to embedded system applications.

The research labs in the Microelectronics Center ITB are as follows:

e System and Application Laboratory,uses the ICs to develop products and
applications. In many cases, microelectronics devices, products and systems are mass
products.

« IC Design Laboratory, develops technology for designing ICs using computer-aided
design (CAD) and characterization of the component and devices.

« Devices and Process Laboratory, acquires and develops technology for analysis,
characterization, design, developing, and processing of microelectronics
components and devices to be used in integrated circuits (ICs).

e Electronics Manufacture Laboratory, studies and develops technology for
electronics manufactures
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IEEE SSCS INDONESIA CHAPTER

Founded in 1986, the Microelectronics Center was originally a project of Directorate General of
Higher Education (DIKTI), with the World Bank. It had a mandate to be a center

IEEE Solid-State Circuit Society (SSCS) Indonesia Chapter was officially established in October 23,
2013 in conjunction with the IEEE International Conference on Electronics Technology and
Industrial Development (ICE-ID). This chapter acts as a premier networking forum for researchers
and professionals working on integrated circuits related field. Its main vision is to foster solid-state
circuits research and development and support its application in the national industry.

The SSCS covers all the aspects of solid-state circuits, from the circuit theory, design, testing, to
the application and device technology. In addition to focusing on scientific and industrial
applications, we also focus on the activities contributing to the achievement of our goal, such as
training/workshop, design contest, annual meeting, etc.

The roots of the Society go back to the launch of the International Solid-State Circuits Conference
(ISSCC) in 1955, and the debut of the Journal of Solid-State Circuits (JSSC) in 1966 as an archive of
major presentations from conferences, expanded into journal length papers. Soon afterward, the
leadership of the ISSC and JSSC formally became a Council comprised of all IEEE societies
contributing to the field of integrated circuits.

As the field grew in the 1980s, two more solid-state circuits conferences were launched — the
VLSI Symposia, a sister conference with the Electron Devices Society, and the Custom Integrated
Circuits Conference (CICC). In addition, the Council established a signficant relationship with the
European Solid-State Device Electronics Conference and the European Solid-State Circuits
Conference (ESSCIRC/ESSDERC).

To gain more control over its own work, the Council became the IEEE Solid-State Circuits Society
in 1997. SSCS established the Asian Solid-Solid State Circuits Conference (ASSCC) in 2003 and the
Solid-State Circuits Magazine in 2009

9 ISESD 2017
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IEEE EDS INDONESIA CHAPTER

IEEE EDS Indonesia Chapter

Founded in 1986, the Microelectronics Center was originally a project of Directorate
General of Higher Education (DIKTI), with the World Bank. It had a mandate to be a center

IEEE Electron Devices Society (EDS) Indonesia Chapter was officially established on
November 10, 2016. This chapter acts as a premier networking forum for researchers and
professionals working on materials and devices related field. Its main vision is to
foster electron devices research and development and support its application in the
national industry.

The field of interest for EDS is all aspects of engineering, physics, theory, experiment and
simulation of electron and ion devices involving insulators, metals, organic materials,
plasmas, semiconductors, quantum-effect materials, vacuum, and emerging materials.
The society is concerned with research, development, design and manufacture related to
the materials, processing, technology, and applications of such devices, and scientific,
technical, educational and other activities that contribute to the advancement of this field.

EDS began in 1952 as a committee of the Institute of Radio Engineers (IRE). With the
merger in 1963 of the IRE and the American Institute of Radio Engineers, EDS became a
technical group under the newly formed IEEE. In 1976, EDS became a society of IEEE. To
respond to the more complex society structure and increased business activities, the
Society established an Executive Office in 1990.

EDS provides support for 57 meetings, conferences, workshops and symposia throughout
the world. For 23 of these conferences, the Society serves as either the sole financial
sponsor or a co-sponsor with other technical organizations both within and outside of
IEEE. For its other 34 conferences, EDS provides non-financial support in the form of
'technical co-sponsorship'.

The primary meeting for EDS members is the annual IEEE International Electron Devices
Meeting (IEDM), which is held in early December in San Francisco, CA. At this meeting, the
latest advancements in the field of electron devices research, development, design,
manufacturing, technology and applications are presented to the international technical
community.

In 2017, EDS announces the launch of thelEEE Electron Devices Technology and
Manufacturing Conference (EDTM) to be held at Toyama International Conference Center,
Toyama, Japan. As semiconductor technology scaling challenges continue to grow, so
should the industries collaborative efforts to overcome them. EDTM is intended to serve
as a forum for the electron devices community to collaborate on topics ranging from
devices, materials, and tools, to create new and innovative technologies. EDTM 2017 will
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have a strong technical focus on devices and process technologies for advanced
applications, IoE (Internet of Everything) and related low-power devices, advanced
memories, sensors, actuators, MEMS, bio-chips, passive devices, and all types of
(exploratory) devices related to advance applications and IoE.
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ABOUT YOGYAKARTA

Yogyakarta Special Region (Daerah Istimewa Yogyakarta, DIY) is officially one of
Indonesia's 32 provinces. Yogyakarta is one of the foremost cultural centers of Java. This
region is located at the foot of the active Merapi volcano, Yogyakarta was in the 16th and
17th centuries the seat of the mighty Javanese empire of Mataram from which present day
Yogyakarta has the best inherited of traditions. The city itself has a special charm, which
seldom fails to captivate the visitor.

This province is one of the most densely populated areas of Indonesia. The city came into
being in 1755, after the Mataram division into the Sultanates of Yogyakarta and Surakarta
(Solo). Gamelan, classical and contemporary Javanese dances, wayang kulit (leather
puppet), theater and other expressions of traditional art will keep the visitor spellbound.
Local craftsmen excel in arts such batiks, silver and leather works. Next to the traditional,
contemporary art has found fertile soil in Yogya's culture oriented society. ASRI, the
Academy of Fine Arts is the center of arts and Yogyakarta itself has given its name to an
important school of modern painting in Indonesia, perhaps best personified by the famed
Indonesian impressionist, the late Affandi.

Yogyakarta is often called the main gateway to the Central Java as where it is
geographically located. It stretches from Mount Merapi to the Indian Ocean. There is daily
air service to Yogya from Jakarta, Surabaya and Bali as well as regular train service and
easy accessibility by road. Yogyakarta is commonly considered as the modern cultural of
Central Java. Although some may prefer Solo as a good runner up, Yogyakarta remains the
clear front-runner for traditional dance, Wayang (traditional puppetry) and music.

Yogyakarta has more than just culture though. Itis a very lively city and a shopper's delight.
The main road, Malioboro Street, is always crowded and famous for its night street food-
culture and street vendors. Many tourist shops and cheap hotels are concentrated along
this street or in the adjoining tourist area such Sosrowijayan Street.

The key attraction of Yogyakarta is 'Kraton' (the Sultan's Palace). The Sultan's palace is the
centre of Yogya's traditional life and despite the advance of modernity; it still emanates
the spirit of refinement, which has been the hallmark of Yogya's art for centuries. This vast
complex of decaying buildings was built in the 18th century, and is actually a walled city
within the city with luxurious pavilions and in which the current Sultan still resides.
Yogyakarta is also the only major city, which still has traditional 'Becak’ (rickshaw-style)
transport.
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KEYNOTE SPEECHES

KEYNOTE SPEECH 1

Reliability and Physical Analysis Challenges in Si Nanodevices

Dr. M.K. Radhakrishnan
NanoRel LLP — Technical Consultants

Abstract — As the dimensions shrink, one of the major challenges in device technology
is controlling various parameters to obtain high reliability. Device reliability is the
resultant of various analyses of the design, process and product as well as understanding
innumerable phenomenon to control the extension of even atomic level defects,
especially when the dimensions are at nanometer level. Understanding the physical
phenomenon with which devices mal-function becomes more striving in solving both the
device and process problems. Difficulties arise in the area of fault localization, physical
failure analysis as well as identifying the physical phenomenon and solving the related
problems.

Fault localization becomes difficult as the defect dimensions are at atomic level. The tools
employed to localize the defects itself pause problems such as space limitation,
interaction volume, criticality in dimension, etc. Many techniques using photon, ion as
well as electron have been evolved as the key tools concurrent with the technology
progression. However, all these are found to have limitations at nanometer level. An
overview of the trends and limitations in analysis tools for fault localization will be
discussed.

One of the most important and challenging area in device is to establish very good
interfaces without defects and comprehending the issues related to interfaces. Studies
on interfaces of basic transistor structure have shown un-assumable problems through
physical analysis which provide insights into the device reliability. Such physical analysis
studies on device gate structures involving ultra-thin gate dielectrics, high K metal gates
are discussed. Device physics aspects in relation to the electron conduction through
various interfaces provide a deep insight in the technology progression. An overview of
such studies to understand the conduction mechanisms, microstructural damages,
interface interactions as well as the physical effects in the structural integrity will be
discussed in this talk.

Biography

Dr. M.K. Radhakrishnan is the Founder Director of NanoRel LLP -Technical Consultants
Singapore providing analysis based solutions to microelectronic industries for improving
reliability of devices. As a researcher in the area of device failure analysis and reliability
physics for more than 40 years, he worked with the Institute of Microelectronics
Singapore, Philips, ST Microelectronics and ISRO. He also served as Adjunct Professor at
National University of Singapore (1994-2004). Dr. Radhakrishnan is currently the IEEE EDS
Vice-President of Regions & Chapters. He is an IEEE EDS distinguished Lecturer from 1997.
He was an elected Member of Board of Governors of IEEE Electron Devices Society (2011-
16) and the Editor-in-Chief of IEEE EDS Newsletter (2013-17). He now serves as Editor of
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|IEEE Journal of Electron Devices (IEEE JEDS), Editorial Board Member of Microelectronics
Reliability Journal (UK). He was General Chair for IEEE conferences IPFA 1999 and IEDST
2009. Dr. Radhakrishnan has given plenary and keynote talks at numerous major
international conferences around the globe, and has given more than 100 Distinguished
Lectures. As a technical consultant he works with many MNCs in Asia and Europe. He has
more than 60 research publications in the area of deice failure analysis, reliability and ESD.
He is a Fellow of IETE, Senior Member of IEEE, Member of EDFAS and ESDA.

KEYNOTE SPEECH 2

Next Generation 3D Depth Sensing Platforms: Emerging Trends and
Technological Challenges

Dr. David Stoppa

Abstract — In the past few years we have assisted to a tremendous increase of the
number of applications requiring highly sophisticated electronic systems capable of taking
autonomous decisions during the interaction with complex environments and scenarios.

Depth sensors represent a fundamental enabling technology for such applications,
allowing to reconstruct a complete 3D model of the surrounding environment, thus
increasing the reliability and robustness of automatic objects classification.

Several depth-sensing technologies are available, and it is becoming more and more
evident that the optimal solution relies on a clever combination and optimization of
multiple techniques, through a careful optimization at system level of a multitude of
parameters.

This talk provides an overview of the most interesting emerging depth-sensing
applications, by addressing the main technological challenges behind each application
case, and analyzing the target requirements for the development of the next generation
3D sensing systems.

Biography

David Stoppa (SM’12-M’97) received the Laurea degree in Electronics Engineering from
Politecnico of Milan, Italy, in 1998, and the Ph.D. degree in Microelectronics from the
University of Trento, Italy, in 2002. In 2017 he joined AMS where he is in charge of the
research and development of next generation range-sensors. From 2014 to 2017 he has
been the head of the Integrated Radiation and Image Sensors research unit at FBK where
he has been working as a research scientist since 2002 and as group leader of the Smart
Optical Sensors and Interfaces group from 2010 to 2013. From 2002 to 2012 he has been
teaching at the Telecommunications Engineering faculty of the University of Trento,
courses of Analogue Electronics and Microelectronics. His research interests are mainly in
the field of CMOS integrated circuits design, image sensors and biosensors. He has
authored or co-authored more than 120 papers in international journals and presentations
at international conferences, and holds several patents in the field of image sensors. Since
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2011 he served as program committee member of the ‘International Solid-State Circuits
Conference’ (ISSCC) and the SPIE ‘Videometrics, Range Imaging and Applications’
conference, and was technical committee member of ‘International Image Sensors
Workshop’ (IISW) in 2009, 2013, 2015 and 2017. He was a Guest Editor for IEEE Journal of
Solid-State Circuits special issues on ISSCC’14 in 2015 and he is serving as Associate Editor
since 2017. Dr. Stoppa received the 2006 European Solid-State Circuits Conference Best
Paper Award.

KEYNOTE SPEECH 3

“Yes We Can” - A Short-Cut Research and Development of
Miniaturized Smart Devices and Sensors through Open Facility on
MEMS Integrated VLSI.

Dr. Yoshio Mita associate professor
- Department of Electrical Engineering and Information Systems
The University of Tokyo

Abstract — Transistors and semiconductor sensors have born in middle of last century
(1950 — 1960s). Since that time such devices have evolved in to guiding principles: one is
miniaturization that means integrate more capability by making the identical component
smaller and smaller, the other is integration that means integrate ability to interface other
physical domain than electronic signal by combining sensors and actuators with
transistors. In the mid-2010s, many successful sensors and actuators are available on the
market (second principle: integration). Together with highly-capable LSI microcontrollers
(first principle: miniaturization) that can nowadays embed an Operating System (OS) on
one packaged device, also available on the market, it is now possible for application
researchers and engineers to quickly construct an autonomous distributed sensors and /
or actuator system. Such networked system is called as Internet of Things (loT).

The important key performance indicators of such loT devices are: (1) Autonomy, how long
and how frequent the device can sense and communicate, (2) Broadness, to how large
range, sensitivity and precision each device can handle, and (3) Compactness, how small
and densely the devices can be integrated to put them everywhere. Commercially-
available devices are developed for either existing specific applications or generic (non-
optimized) one so that combination of such too-much specific and / or too-much generic
device does not necessarily satisfy above-mentioned “ABC” indicators. Therefore, there
are plenty rooms in R&D of next-generation 10T devices.

The classical R&D scheme has been with “integrated”; all resources including CAD design,
LSI and MEMS fabrication facilities, and testing, must have been prepared in the same
group (companies, research institutes, and universities). For LSI, the more “integration”
it becomes along with transistor miniaturization, the more cost the facility requires. For
MEMS, the more “integration” it becomes along with increase of handling physical
domains, the more size the facility becomes. Therefore the size of facilities required prior
to start such R&D of next generation loT devices is too heavy for newcomers. For LSI,
some countries such as USA (MOSIS, 1981), France (CMP and CNFM, 1981), and Japan
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(VDEC, 1997) was aware of that mismatch and created an open multi-chip foundry scheme
for R&D. The model is now one of the standard model in production. For MEMS,
(interestingly,) some countries such as USA (NNIN 2001, NNCI 2016), France (RTB-
RENATECH, 2003), and Japan (Nanotechnology Platform, 2002, 07, 12) have also been
aware of that mismatch, and have started an open networked facility in micro and
nanotechnology. In case of the University of Tokyo VDEC nanofabrication site, over 230
independent research groups, including 65 companies, have used the facility since 2012-
2016. Each year over 150 research projects are undertaken.

As an attempt to combine dual streams on LSl and MEMS, UTokyo VDEC is developing an
open CMOS-MEMS multi-chip scheme. The idea is in principle a classical post- process; an
LSI wafer is made by Foundry Company through VDEC, and dedicated process is made on
the LSI at VDEC’s open facility in the supercleanroom in Takeda Building. A unique added
feature is choice of substrates; Depending on the application, designers can order non-
standard silicon bulk wafers, such as thick (9, 25, 50pm) Silicon-on-Insulator for MEMS and
| or flexible devices, and or off-cut [non(0o01)] wafers for epitaxial growth of other
materials on Silicon VLSI.

Since 2010 multi-chip run has been made once a year, and several integrated devices have
been realized. The example device include post-processed on-chip high voltage
photovoltaic, for an autonomous IoT node powering. Taking full advantage of the SOI
substrate, the element PV cell that can merely produce 0.5V are series-connected and a
high (over 60V) voltage generation have been demonstrated. Through such successful
examples it can now be said that “yes we can rapidly establish research on next generation
loT device with minimum cost”. In the presentation a couple of successful devices are
presented to share an idea of R&D scheme for 215t-century.
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KEYNOTE SPEECH 4

Non- linearity consideration in the design and implementation of RF
Front-end medium power amplifier for broadband 4G and 5G
telecommunication

Dr. Basuki R Alam

Abstract —The ever increasing speed, throughput and bandwidth of present RF wireless
communication, where the technology phase now is at the entry trial of 5G technology and
rapid deployment of commercial 4G LTE worldwide, necessitates particular design and
implementation procedures of the front-end part employing active devices such as the
transistors of the RF amplifier. High M-ary composite modulation of the 4G advance LTE,
and 5G transmission such as the WLAN IEEE 802.11ac/ax requires stringent error vector
magnitude (EVM) constraint to maintain low bit-error-rate (BER) of multi-hundred Mega
to Giga-bit per second throughput. Therefore, RF performance characteristics of the front-
end active components should be set operating in linear range in order to suppress non-
linearity spectrum products such as intermodulation distortion, harmonics and other
spurious responses within the broadband signal bandwidth as well as out-of-band to the
minimum level. This rigorous constraint imposes specific design-simulation and
implementation of broadband front-end RF amplifier even in medium power range of the
output broadband signal. Elaborate design-simulation procedures employing large signal
RF model of FET or Bipolar transistor rather than a simple small signal model and S-
parameters. Broadband design and simulation of RF Front-end RF medium power amplifier
for broadband signal transmission comprises sequences of large signal modeling, load
pulling, broadband impedance matching and two-tone / multi-tone harmonic balanced
simulation for non-linearity verification as well as RF broadband signal measurement. For
broadband LNA, the design procedure is much shorter with broadband impedance
matching to source reflection coefficient of selected noise figure to achieve the low BER
(bit-error-rate) performance. RF broadband performance were measured consisting of
broadband S-parameter characteristics, gain, vector modulation constellation, EVM,
OFDM error vector and signal bandwith as initial steps to verify soundness of broadband
design-simulation and implementation qualitatively.
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based on IlI-V HFET and InGaAs PHEMT on GaAs wafer substrate delivered to industry
patner. The MMIC work was funded by Pennsylvania Ben Franklin Eastern Tier — industrial
partnership. After PhD completion, he spent two years as a Visiting Scientist in Flat-panel
Display Research Laboratory at Sherman Fairchild Microelectronic Center setting up
processing technology for TFT large area flat panel display. After returning to 1UC
Microelectronics in 1996, he assumed position as Head of Device & IC Technology
Laboratory of IU Microelectronics.

From 2000 to 2002, he was head of Electronic and Component Laboratory of Electrical
Engineering Department of Institute Technology Bandung. In Electrical Engineering
Department, now School of Electrical Engineering and Informatics, of ITB, he is teaching
some undergraduate dan graduate courses on Solid State and Electronics Physics, Device
Physics, RF Microelectronic and RF IC Technology. In 2012, he did the inception and co-
founded Teaching Factory of Manufacturing of Electronics (TFME) in State Polytechnics of
Batam, a back-end manufacturing center of microelectronic device and IC integrated with
board integration (PCB and SMT) manufacturing lines. Besides manufacturing facility, he
is completing TFME with RF IC, RF component testing and 4G smartphone compliance test
setup. Since October 2016, he is Chair of IEEE Electron Device Indonesia Chapter. In
research and publication, he authored and co-authored some publications on RF and
Microwave Device and IC in international and regional conference proceedings. He has
also worked on few industrial prototypes of RF IC and component as well as power
electronic and renewable energy electronics.

KEYNOTE SPEECH 5

The Design of BC3

Dr.Yusuf Kurniawan

Abstract — BC3 is the block cipher that we created some years ago. BC3 adopted some
components from other cipher like AES, Camellia and DES. BC3 is designed to resistant
againts many algebraic attacks like differential attack, linear attack, impossible differential
attack, and slide attack. In addition, BC3 is also designed to againts side channel attacks
like power analysis and timing attack. We design BC3 to be implemented efficiently at
various hardware and software platforms. BC3 has 64-bit input/output and 128-bit key and
feistel structure. This structure make us only need one structure to implement encryption
and decryption. The keyschedule of BC3 is made as one-way function and master key is not
used directly to encrypt/decrypt plaintext, so if cryptanalysts can get some (partial)
subkeys, then they have to break the this function to find master key. This case is different
from AES, Camellia and DES. In these ciphers, Master key is used to encrypt message
directly, so if attacker can find the subkeys, they also get the master key. So, AES, DES and
Camellia can be broken by differential power analysis attack. We are sure that BC3 can be
secure againts that attacks. The performance of key schedule of BC3 is very fast, about
three times than AES’s in software. So, BC3 is the secure block cipher and fast in many
platforms.
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TELEMETRY AND TELE-CONTROL OF
ELECTRONIC APPLIANCES FOR SMART-HOME-
SYSTEM
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Abstract— The utilization of household electronic appliances is
influenced by every user’s necessities. The high demand upon the
usage of electronic appliances in one house will trigger excessive
power consumption which in further level can lead to electrical-
short-circuit problem and end with conflagration. This will put
customer’s safety and comfort in danger. As the demand toward a
comfortable home system rises up, technology plays great role to
meet people’s need. One solution it offers is by establishing a smart-
home-system. This system is aimed to help customers on controlling
electronic appliances, monitoring the power use and the power
blackout occurrences. The result of this implementation will
decrease the tendency for an electrical-short-circuit problem to
occur.

Keywords— Smart Home; Internet; Control; Monitoring; Power;
Raspberry Pi; Arduino; Android.

I. INTRODUCTION

The demand upon the utilization of household electronic
appliances in one house depends on each family’s necessities.
When the demand is going higher, the limitation of the power
usage is no longer noticed. This power limitation in every house
might be different. According to the data from The Ministry of
Energy and Mineral Resources) Directorate General of
Electricity, in 2016 two common power limitations for
household are 450 VA with 23,144,262 customers, and 900 VA
with 23,044,534 customers[1].

The consequence of the excessive power usage is the
electrical-short-circuit problem which then will cause
conflagration. Based on the data from The Indonesian National
Board for Disaster Management, from 2012 until 2015, 646
conflagration cases caused by short-circuit-problem occurred.
Therefore, the management system for power usage is urgently
required|[2].

Nowadays, due to the high demand and modern lifestyle, the
household electronic appliances are varied in its kinds and
functions. However, nearly all tools use similar system in which
when it is connected to the electrical circuit, the common
electricity controls used are the switch and the red-infra. The

easiest examples are lamp which is controlled by switch and AC
(Air Conditioner) which uses red-infra.

Networking can help simplify the utility of remote-controller
feature when people are inside or outside home. It can be used to
control the switch-control-based and red-infra-control-based
electronic appliances, to manage the household total power
usage as well as to anticipate unwilling condition when blackout
occurs.

Smart-home-system is an integrated concept of several
services at home which uses similar communication system and
keeps securing the customers’ safety and comfort smartly[3].
Smart-home-system combines the communication network
connected to the household appliances which enables to be
controlled, observed and accessed from distance[4].

Meanwhile, data acquisition system is a system used to take,
collect, prepare and process the data based on the users’
wishes[5]. Monitoring activity involves the activities to collect,
review, report and any activities toward an information related to
the implemented process[6].

The controlling system is a composition of several physical
components which are connected and bond in such a way that it
can instruct, direct or manage its own system as well as
others[7]. Controlling system consists of sub-system and process
arranged to produce certain output or services wished in
accordance with the input[8].

A software engineering is a science which produces zero-
error-software and it enables the in-time-delivery which satisfies
the customers[9]. Software engineering is a process that creates
and utilizes the engineering skill principles aimed to produce
economical, qualified and efficient software when applied to the
real machine[10].

The Smart-Home-System enables customers to control any
electrical appliances, manage the power usage and anticipate
when the blackout accidents occur by simply utilizing the
android application connected to internet.
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II. CONFIGURATION OF SMART-HOME-SYSTEM
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Figure 2.1 shows the system process of this research. The
current censor block SCT-013 measures the total current and the
voltage censor ZMPT101b measures the AC (alternating current)
voltage. Both of these censors work in the main cable of a
house. They produce parameter in the form of ADC 10 bytes
which then is processed by Nano Arduino. Hence, both of the
current and voltage number being processed will result as total
power use. The accumulation of current, voltage and total power
use parameter by Arduino will then be sent to Raspberry pi
through UART (Universal Asynchronous Receiver Transmitter)
communication lane.

Fig. 2.1 Hardware design

The Raspberry pi records the data by using python language
program. This program also records 8 active relay statuses on
GPIO (General Purpose Input Output) pin on Raspberry Pi
connected to the switch-based-electrical appliances implemented
on lamp. Next this data is transferred to the cloud storage via
internet. Raspberry Pi activates the access point wireless feature
while WEMOS is applied to control the red-infra-based-
electrical appliances implemented on AC which is connected to
Raspberry Pi through Wi-Fi. This system is accessed through a
link from the server which runs the program.

Raspberry Pi uses GSM transmission modem to connect to
internet so that it can implement the Remote Control and
Management System as well as being used as the data
transmission device from Raspberry Pi to the cloud storage on
Server.

III. THE HARDWARE AND THE SOFTWARE ARCHITECTURE OF THE
SMART-HOME-SYSTEM

A. The Hardware

Control Unit

Fig. 3.1. Hardware design

1) The main unit design

The main unit is the unit functions to process, collect,
manage, send and control the data. It consists of nearly all
devices abovementioned except those in the control unit. Its
cubical form which sized 20cm length, 13 cm width and 3.5 cm
height is wrapped in a plastic container. Figure 3.1 shows the
main unit design completely.

2) The red-infra-control-baser unit design

The control unit is the unit functions to control the red-infra-
control-based appliances such as AC (air conditioner). It turns
on and off the appliances and sets the temperature as it is wished
s0. One control unit can only be used for the AC with similar
brand. Therefore this unit type must be made specifically. Figure
3.1 shows the control design unit.

B. The Software
1) Software Raspberry Pi
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Fig. 3.2. Raspberry-pi’s Flowchart

Figure 3.2 describes the flow diagram of Raspberry Pi
program design. When Raspberry Pi is activated, it will also
initialize the GPIO pin on Raspberry Pi and transfer it to be an
output on relay. Therefore, when modem is connected to
Raspberry Pi, it will connect to ISP (Internet Service Provider)
as well. After being connected, it manages the communication
channel series with certain baud rates. After that, some
repetitions are done to accept data from Arduino and pass it to
the cloud storage, to check the camera to activate video stream
link, to check interruptions on relay connected to lamp and to
AC.

2) Arduino Nano Software
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Fig. 3.3. Arduino’s Flowchart

Figure 3.3 explains the flow diagram of Aduino Nano
program. It works by using UART with certain baud rates. It will
read the number on the flow and voltage censor which then will
be processed to be the parameter scores of flow, voltage power
and blackout condition. Then, Arduino sends those data to
Raspberry Pi by using serial communication.

3) Software WEMOS
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Fig. 3.4. Wemos’s Flowchart

Figure 3.4 illustrates the flow diagram of WEMOS program
design. It connects to Raspberry Pi through Wi-Fi. It will access
the link on Raspberry to search for the command given. Zero (0)
indicates a command to turn the AC off and One (1) implies the
command to turn it on with certain degrees of temperature. And
the unknown condition means no command given.

4) The Android Apps RCKD Software

Figure 3.6 defines the flow diagram of application design on
the android operation system. This application connects to
internet and gets data from the cloud storage. After that, the data
is viewed on the application. It then gives interruption options;
to view the video streams opened on browser or to control AC
and lamp.

Smart Home

Power Realtime
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Blackout!
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Fig. 3.5. Android Software Design
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Fig. 3.6. Android App’s Flowchart

IV. THE FEATURES OF THE SMART-HOME-SYSTEM

IMPLEMENTATION

The test results of the Smart-Home-System features are

described as follows:

Table 4.1 Smart Home Implemented

No  Conditions Tested Expected results ls:gﬁgﬁs?\? x)
Device
Test Goal: Smart House System
1 | Connected to the internet Connected to GSM modem v
Connected to LAN v
2 Getsensordata Get power value v
Get voltage value v
Get power outage condition v
Get the status of the switch | Get the status value on the switch v
. Change the conditions on | Change the switch condition to on N
the switch oro
5 glha_&g_re the conditionson | Change the conditions on the AC v
e infrared becomes on or off
6 isrﬁrelﬁgtg video over the Displays videos over the internet v
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User
Test Goal: Smart Home App
User's main dashboard Displays the main dashboard v
2 | Getsensor data Displays power graph v
Displays power values v
Displays voltage values v
Displays status of power outage v
3 | Getstatus data on the Switch status no.1 v
switch Switch status no.2 v
Switch status no.3 v
Switch status no.4 v
Switch status no.5 v
Switch status no.6 v
Switch status no.7 v
Switch status no.8 v
4 | Sending switch condition  Switch on/off no.1 v
changes -
Switch on/ off no.2 v
Switch on/ off no.3 v
Switch on/ off no.4 v
Switch on/ off no.5 v
Switch on/ off no.6 v
Switch on/ off no.7 v
Switch on/ off no.8 v
5  Sending infrared condition = On/Off AC N
changes
6 | Getvideo streaming on Displays live video conditions on
camera the Eéamera v

V. THE IMPLEMENTATION OF THE SMART-HOME-SYSTEM

Here are the implementations of the Smart-Home-System:
1) The Smart-home-system implementation

Fig. 5.1. Smart-home-system implementation

It is implemented on the house miniatures with lamps on all
rooms.

2) The Smart-home-system application

Fig. 5.2. Smart-home-system application

The features to control power, switch for lamps, red-infra
for AC and house condition via video streaming are already
given.

3) The Telemetry power-control implementation

Smart Home
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®®

Control
Lamp

Fig. 5.4. Power control graph

On this point, the test upon the accuracy of power
calculation of the active lamp (1) and the inactive one (0) has
been conducted. It was administered by comparing the value
measured on the power scale of the Smart-Home-System.

Table 5.1 The result of comparison test of calculation value on smart home and
power measurements tools.

o) Bower S G0 | heas | (Caly | oteas) BT
Ampere | Ampere | Watt Watt

1 0 0/0(0|0(0|0(0|0|0.1 0.09 22 19.8 1.1
2 0 1/0{0(0|0|0|0|00.1 0.09 22 19.8 1.1
3 0 1/1/0(0]0|0]0|0|0.12 0.12 26.4 26.4 0.0
4 0 1/1/1(0]0|0]0|00.23 0.23 50.6 50.6 0.0
5 0 1/1/1|1/0|0]0|00.29 0.3 63.8 66 3.3
6 0 1/1{1|1]1/0/0|00.35 0.35 77 77 0.0
7 0 11/1|1}1|1]0|00.35 0.36 77 79.2 2.8
8 0 1(11f1|1|1|1|0(0.4 0.43 88 94.6 7.0
9 0 1(1(11)1|1}1|1|0.51 0.55 112.2 |121 7.3
10 1 ojofojofo0|0(0|0O|O 0 0 0 0.0

Percent 4.3

Calc : Calculation
Meas : Measurement
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4) The Switch-Telecontrol implementation
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Fig. 5.5. Switch-Telecontrol Implementation

To check this implementation, several trials have been
conducted by turning on and off the lamps set in the miniature.

5) The Red-Infra-Tele

control implementation

a1 1412

Control AC

Act on orF

Fig. 5.6. The Red-infra-telecontrol implementation

Fig. 5.7. The Red-infra-telecontrol implementation on AC

Meanwhile to implement it, several tests toward AC have
been administered by turning it on and off

6) The implementation of Video Streaming

© fl il 27%00 1911

Fig. 5.8. The implementation of Video Streaming

For this implementation, some trials have been administered
by using network and LAN modem for transferring the video.

VI. CONCLUSION

This research represented the utilization of the Internet if
Thing in a system named the Smart-Home-System. It was
conducted by administering Raspberry Pi, arduino nano, etc. this
system enables to send data to the users from distance and is
accessible via internet so that customers not only can control
but also watch his house condition through video streaming.
Therefore, the excessive power use can be minimized and the
power control is more efficient since it can be done from
distance.
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