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Technical Program
The 3™ International Workshop on Engineering Physics, IC-MEMS-Sensors
and Their applications (3rd IWEMAZ2022)

(Satellite conference of 13th Scientific Conference of University of Science in 2022)
25&26, November, Ho Chi Minh City, Vietnam

Host by Faculty of Physics- Engineering Physic, University of Science ,
Vietnam National University- HCMC)
and Ono-Toda Lab, Tohoku University, Sendai, Japan

*1st day of workshop (November 25, Friday)

Time Contents/Program Note

-Lobby of conference room C33
(Building C, 3" floor)
-The secrectary

Registration (Check list, nameplate,

08:00-08:45 | | < o ct&Program....)

1.OPENING CEREMONY
Conference room C33, Building C, 227 Nguyen Van Cu Str., District 5, HCMC

09:00-09:10 | 1. Introduce Guests (MC)

2. Welcome speeches:
- Welcome speech from VNUHCM-US .

- Speech from General Chair of 3™ X/CI\;IU[:C;OJQ;I nh Huy
09:10-09:25 | IWEMA2022

- Speech from Program Chair of 3™
IWEMA2022

- Speech from HSIA

3. Offer the gifts for invited speakers
. Plenary speakers.
. Invite speakers

Prof. Huynh Van Tuan
Dean, Faculty of Physics- Engineering
Physics

09:25-09:35

4. The MoA signing ceremony for the
4" IWEMA2023

. University of Science, VNUHCM
09:40-09:50 | . Ono lab, Tohoku University, Japan The representative of 5 units.
. IKEEE, Korea

. Ho Chi Minh Semiconducting
Industrial Association (HSIA)

09:50-10:00 | Coffee break Lobby

5. Plenary session: 20 min for talk and 5 min for discussion

Chair: Assoc. Prof. Nguyen Van Hieu (VNUHCM)

Technical Assistant: Nguyen Hoang Quan-MSc (0938.551383)

Link google meet for online: https://meet.google.com/uda-ejty-dkz

. Plenary #1 (code: PL-01). Nanoengineered Microsystems 10T,
10:00-11:30 | Prof. Takahito Ono Health and Environment Applications
Tohoku University, Japan




. Plenary #2 (code: PL-02)
Prof. Kyeong-Sik Min
Kookmin University, Seoul, Korea

Processing-in-memory for energy-
efficient edge computing

. Plenary #3 (code: PL-03)

Prof. Congo Tak Shing Ching (online)
National Chung Hsing University,
Taiwan

Non-invasive diagnosis and
measurement by electrical impedance
spectroscopy

. Plenary #4 (code: PL-04)
Prof. Dao Viet Dzung (online)
Griffith University, Australia

MEMS Sensor for Industry and Smart
Cities

2. POSTER SESSION 11:30-12:00;
Lobby of Conference room C33, Building C, 227 Nguyen Van Cu Str., District 5, HCMC

- Chair: Assoc. Prof. Huynh Van Tuan (VNUHCM-US, Vietnam)
- Co-Chair: Dr. Nguyen Chi Nhan (VNUHCM-US, Vietnam)

Code 1%t Author/ speaker Name of poster presentation
Ngo Yen Khanh-Master student Development of a Digital Microfluidics
PO-01 International UnlverSIty, VNUHCM, System for point-of-care molecular
Vietnam diagnostics
Nguyen Hoang Quan-MSc The study of lithography parameters
PO-02 University of Science, VNUHCM, for the fabricating process of nMOS
Vietnam electrodes
Nguyen Phuoc Hoang Khang-Master Application of deep learning in fault
PO-03 student detaction using thermal image for
University of Science, VNUHCM, >INg g
. Photovoltaic panel.
Vietnam
Tran Hoang Nhut-Master student 10T Svstem for Aquaponics aarden
PO-04 University of Science, VNUHCM, Y quap g
. with vegetables and fishes
Vietnam
Nguyen Hoang Long- Master student | SERS Sensor based on Ag
PO-05 University of Science, VNUHCM, Nanoparticles for fast detection of fast
Vietnam GREEN FCF
Ha Minh Khue- Master student Design and implementation fo Doppler
PO-06 University of Science, VNUHCM, radar system target classification using
Vietnam deep learning
Tran Thien Minh-BSc ality wng the imege By machine
PO-07 University of Science, VNUHCM, quality g ge by
. learning.
Vietnam and Company.
Le Hong Nhung-BSc Checking diseases through cantaloupe
PO-08 University of Science, VNUHCM, leaves using Convolutional Neural

Vietnam and Company.

Network (CNN) Algorithm

Lunch time (12:00-12:50)

3. PARALLEL SESSION: 13:00-17:00 (12 min for talk and 3 min for discussion)

Session 1. MEMS, Sensors and Electronics Devices
Room: C31, Building C, 227 Nguyen Van Cu Str., District 5, HCMC




- Chair: Prof. Takahito Ono (Tohoku University, Japan)

- Co-Chair: Assoc. Prof. Nguyen Van Hieu (VNUHCM, Vietnam)
- Technical Assistant: Nguyen Hoang Quan-MSc (0938.551383)

Link google meet for online: https://meet.google.com/uda-ejty-dkz

Schedule Name of invited speakers Title of talks
Invited talk 01. Assoc. Prof. Nguyen | Thermoelectric Generator with a High
13:00-13:15 Van Toan Integration Density for Portable and
' ' Tohoku University, Japan Wearable  Self-Powered Electronic
Devices
Invited talk 02. Assoc. Prof. Nguyen
13:15-13:30 Vap Hieu . The-review_of I_Z)igital Microfluidics and
' ' Univeristy of Science, VNUHCM, | Their Applications
Vietnam
Invited talk 03. Asst. Prof. Vu The | Experimental Studies on Spatial
13:30-13:45 | Dang Resolution of a Delay-Line Current-
Osaka Metropolitan University, Japan Biased Kinetic-Inductance Detector
Invited talk  04. Asst. Prof. Nguyen Entangling heat and charge in quantum
14:45-15:00 | Tuan Hung (online) material for thermoelectric application
FRIIS, Tohoku University, Japan
Green synthesis of reduced-graphene
15:00-15:15 Oral 01. Dr. Le Duong Anh Duy oxide quantum dots and application for

GES, Saigon Hi-Teck Park, Vietham

colorimetric biosensor

Coffee break (15:15-15:30)

Session 2. MEMS, Sensors and Ectronics Devices
Room: C31, Building C, 227 Nguyen Van Cu Str., District 5, HCMC

- Chair: Assoc. Prof. Nguyen Van Toan (Tohoku University, Japan)
- Co-Chair: Assoc. Prof. Vo Minh Huan (HCMUTE, Vietnam)
- Technical Assistant: Nguyen Hoang Quan-MSc (0938.551383)

Link google meet for online: https://meet.google.com/uda-ejty-dkz

Invited talk 05 . Dr. Dau Van (Online)

15:30-15:45 | Griffith University, Australia Electrohydrodynamic atomization
(EHDA)
Deposition of high porous layer on
Invited talk 06. Dr. Megat Muhammad IS'I(?IZ ;:thlleiunr?]nRolr:od(-)gto (\;\éeroil;{i?ﬁiﬂn q
15:45-16:00 | Ikhsan Megat Hasnan (Online) g tita P P
S : . anodization process towards Dye-
Universiti Malaysia Sabah, Malaysia . -
sensitize solar cell efficiency
enhancement
Invited talk 07. Asst. Prof. Tarlochan | Developments in ECDM process
16:00-1615 Singh (Online) during glass micromachining for

Lovely Professional University,
Jalandhar, India

MEMS packaging applications: process
barriers and future opportunities

16:15-16:30

Invited talk 08. Dr. Halubai Sekhar
(Online)
Nagoya Institute of Technology,

Diamond wire wafer sawing
technology: A way to reduce silicon
kerf and wafer thickness for the



https://www.sciencedirect.com/science/article/pii/S0924424720318100
https://www.sciencedirect.com/science/article/pii/S0924424720318100
https://www.sciencedirect.com/science/article/pii/S0924424720318100

Japan

applications of Si MEMS and solar
cells

Oral talk 02. Chuan Hui Ou-Ph.D
student

A Micromirror Driven by

16:30-16:45 . Electromagnetic Force for Fourier
Tohoku University, Japan
Transform Infrared Spectroscopy
Oral talk 03 . Duong Ton Bao Phuc- A design TCADAS tool for
16:45-17-00 Ph.D student semiconductor devices and case study
' ' University of Technology, VNUHCM, of 65 nm conventional Floating-gate
Vietnam MOS transistor
g;gle;ailk 04.. Dang Cong Thinh-Ph.D | 5\ ¢\ lated fabrication and
17:00-17:15 characterization of a 65 nm floating-

University of Technology, VNUHCM,
Vietnam

gate MOS transistor

Session 3. Microelectronics, 1C design and Electronic Engineering
Room: C32A, Building C, 227 Nguyen Van Cu Str., District 5, HCMC

- Chair: Prof. Kyeong-Sik Min (KMU& IKEEE, Korea)
- Co-Chair: Assoc. Prof. Hoang Trang (VNUHCM-UT, Vietnam)
- Technical Assistant: Nguyen Phuoc Hoang Khang (0918.035984)

Link google meet for online: https://meet.google.com/wpw-acpy-anb

Invited talk 09 . Assoc. Prof. Hoang An improvement of Tunnel Oxide

13:00-13:15 Trang thickness in the virtual fabrication
' ' University of Technology, VNUHCM, process for a 65 nm Nanocrystal

Vietnam Floating-Gate MOS

Invited talk 10. Asst. Prof. Min- Woo Hybrid Neuron Circuit with Floating-bod
13:15-13:30 | owon (online) | postive Feedback Field Effect Tranistor for

Gangneung-Wonju National University, | | ow Power operation

Korea

Invited talk 11. Assoc. Prof. Vo Minh | Binary Memristor Crossbar
13:30-13:45 | Huan Architecture based Neural Networks

HCMUTE, Vietnam for Speech Recognition

Invited talk 12. Assoc. Prof. Truong Nanoscale Memristor Crossbar Array —
14:45-15:00 | Ngoc Son A Potential Candiate for Neuromorphic

HCMUTE, Vietnam Computing.

Oral 05. Truong Tri Lac- PhD student Low Dower circuit desian using NCL
15:00-15:15 | University of Technology, VNUHCM, P gn using

Vietnam

based asynchronous method

Coffee break (15:15-15:30)

Session 4. Material Sciences, Nano Technology and Related
Room: C32B, Building C, 227 Nguyen Van Cu Str., District 5, HCMC

- Chair: Prof. Dinh Sy Hien (VNUHCM-US,Vietnam)
- Co-chair: Assoc. Prof. Nguyen Hoang Nam (University of Science, VNU Ha Noi, Vietnam)
- Technical Assistant: Nguyen Phuoc Hoang Khang (0918.035984)

Link google meet for online: https://meet.google.com/wpw-acpy-anb




Invited talk 13. Prof. Dr. Dinh Sy
Hien

Some results of NEMO-VN2,

15:30-15:45 University of Science, VNUHCM, simulation program used for emerging
) nanoelectronic devices
Vietnam
II_:\(;/;’:]edlila;IrI:114. Assoc. Prof. Nguyen Counting CD4+ T cells with
15:45-16:00 9 microfluidic counter and functional

University of Science, VNU Ha Noi,
Vietnam

nanoparticles

16:00-16:15

Oral 06. Dr. Nguyen Van Men
An Giang University, VNUHCM,
Vietnam

Coulomb drag in double-layer gapped
graphene systems

Oral 07. Dr. Nguyen Duy Vy

Tunable frequency of overhang-shaped

16:15-16:30 1 /4 Lang University, HCMC, Vietnam cantilevers
Modified Graphene on SiC substrate by
16:30-16:45 Oral 08. Nguyen T”af‘ Anh-MSc plasma treatment for sensing the
R&D Center, SHTP, Vietnam . J
nitrogen dioxide (NO.) gas
i A FEM analysis for novel micro-beam
16:45-17:00 Oral 09. Nguyen Chi Cuong structure of high-stress sensitivity of

R&D Center, SHTP, Vietnam

SiC/Si MEMS pressure sensor

Session 5. Biomedical Materials, Biosensors, Medical devices and Related
Room: C32B, Building C, 227 Nguyen Van Cu Str., District 5, HCMC

- Chair: Assoc.Prof. Huynh Chan Khon (VNUHCM-IU,Vietnam)
- Co-chair: Asst. Prof. Vu The Dang (Osaka Metropolitan University, Japan)
- Technical Assistant: Nguyen Ngoc Thao Nhi (0978.5029212)

Link google meet for online: https://meet.google.com/wjy-oqos-god

Invited talk 15. Assoc. Prof. Nguyen
Thi Hiep

Natural polymer-based hydrogel

13:00-13:15 International University, VNUHCM, bioinks for biomedical applications

Vietnam

Invited talk 16. Dr. Cao Van Son . .
13:15-13:30 | (online) ﬁg}l:/lcfor proton beam monitors at J-

IFIRSE, Quy Nhon, Vienam

Invited talk 17. Assoc. Prof. Huynh Low cost techniques for fabrication of
13:30-13:45 Chan Khon oint of care testing microfluidics in

' ' International University, VNUHCM, P ng
. low-resource settings

Vietnam

Oral 10 . Dr. Vo Hong Hai Developing a remote online real-time
14:45-15:00 | University of Science, VNUHCM, system for radiation monitoring in a

Vietnam radiation therapy accelerator room.

Oral 11. Huynh Quoc Viet, MSc Survey on spiking neural network for
15:00-15:15 | University of Science, VNUHCM, feature extraction step to classify

Vietnam electroencephalogram signals

Coffee break (15:15-15:30)
. Impedimetric based biorecognition

15:30-15:45 Oral 12. Phan Thien Luan, MSc element free microplastic identification

(online)

with k-nearest-neighbor model




University of Science, VNUHCM,
Vietnam and National Chung Hsing
University- Taiwan

4. MEETING OF PROGRAM COMMITTEE FOR 4thIWEMA2023
Time: 10:15-11:00
Room: C31, Building C, 227 Nguyen Van Cu Str., District 5, HCMC

. Representative of VNUHCM-University of Science

. Representative of IEEE Vietham Chapter

. Representative of IKEEE Korea

. Representative of HSIA Vietnam

. Some professors/researchers of VNUHCM (Science, Technology, Information Technology,
International, nano,...) and Tohoku University (Japan), Griffith University (Australia),...

. Others

5. Dinner party (18:00-21:00) at Phuc An Khang Restaurant (German Beer)
(Departure at 17:45 by walk)

*2nd day of workshop (November 26, Saturday)

Time Title and Program Contents and note

08:00- o Lobby of E.303 (Building E, 3™
0815 Registration floor)

1.TUTORIAL SESSION (for teaching assistants, students, engineers,...)
Room: E.303, Building 3, 3™ Floor, 227 Nguyen Van Cu Str., District 5, HCMC

- Chair: Prof. Nguyen Van Toan (Tohoku University)
- Co-chair: Dr. Doan Duc Chanh Tin (VNUHCM-Institute of Nanotechnology, Vietnam)
- Technical Assistant: Nguyen Hoang Quan-MSc and Ms. Nguyen Ngoc Thao Nhi

Metal-assisted chemical etching
subjected to micro/nano devices
Cong nghé dan mon kim logi c6 ho
tro hda hoc cho cac linh kién
micro/nano

Tutorial #1.
Assoc.Prof. Nguyen Van Toan

08:00-09:00 | 150k University, Japan

Introduce about VNUHCM-Institute
of Nanotechnology and R&D
achievements in the last 5 years.
Gidi thiéu vé Vién cong nghé Nano
DHQG-HCM va cdc nghién cuu,
g dung trong 5 ndm gan day.

Tutorial # 2.

Dr. Doan Duc Chanh Tin
09:00-10:00 | VNUHCM-Institute of Nanotechnology,
Vietnam

2. LAB TOURS/ CITY TOURS : 13:00-16:00 (optional)




The 3" International Workshop on Engineering Physics, IC-MEMS-Sensors and Their Applications

(3rdIWEMAZ2022)

November 25&26,2022; Ho Chi Minh City, Vietnam
Host by Faculty of Physics — Engineering Physic, University of Science, VNUHCMC- Vietnam
and Ono Lab, Graduate School of Engineering, Tohoku University, Japan

LIST OF TALKS AND RESEARCH GROUP FOR 3" IWEMA2022

No. Speakers, Nationality/ Departmen, Session Code Title of talk Email
participant country, lab,
University company

|. PLENARY SESSION: 04

- Time: 08:00-11:00AM, November 25th, 2022 (Friday);
- Location: Building C, 227 Nguyen Van Cu Str., District 5, Ho Chi Minh City

1 Prof. Dr. Tohoku Univ, Graduate of Plenary PL-01 | Nanoengineered takahito.ono.d4@tohok
Takahito Ono Japan Engineering, C33 Microsystems loT, Health | u.ac.jp
Ono lab and Environment
Applications.
2 Prof. Dr. Kook Min Univ, | School of Plenary PL-02 | Processing-in-memory for | mks@kookmin.ac.kr
Kyeong-Sik Min | Korea Engineering C33 energy-efficient edge
Science & computing.
IKEEE
3 Prof. Dr. Congo | National Chung | Biomedical Plenary PL-03 | Non-invasive diagnosis and | tsching@nchu.edu.tw
Tak Shing Ching | Hsing Engineering C33 measurement by electrical
Univ., Taiwan Online impedance spectroscopy




Prof. Dr. Dao
Viet Dzung

Griffith
University,
Australia

Mechanical
Engineering

Plenary
C33
Online

PL-04

MEMS Sensors for
Industry and Smart Cities

d.dao@griffith.edu.au

Il. PARALLEL SESSION:17

- Time: 13:00-17:00, November 25th, 2022 (Friday);
- Location: Building C, 227 Nguyen Van Cu Str., District 5, Ho Chi Minh City

No. 1st Nationality/ Department, | Session Code Title of talk Research group
author/speaker/ country, lab,
participant University company
1 | Assoc. Prof. Dr. | Tohoku Graduate of Sessionl IN-01 | Thermoelectric Generator | Nguyen Van Toan,
Nguyen Van Univiversity, Engineering, | Room C31 with a High Integration Truong Thi Kim Tuoi,
Toan Japan Ono lab Density for Portable and Nguyen Van Hieu, and
Wearable Self-Powered Takahito Ono
Electronic Devices
2 | Assoc. Prof. Dr. | University of Physics and Sessionl IN-02 Nguyen Hoang Quan,
Nguyen Van Science, Electronic Room C31 Nguyen Ngoc Thao
Hieu VNUHCM Engineering The review of Digital Nhi, Nguyen Hoang
Microfluidics and Their Long, Nguyen Chi
Applications Nhan, Ngo Yen Khanh,
Ho Thanh Huy, Huynh
Chan Khon and Nguyen
Van Hieu
3 | Asst. Prof. Vu Osaka Quantum Sessionl IN-03 | Experimental Studies on The Dang Vu, Hiroaki
The Dang Metropolitan and Room C31 Spatial Resolution of a Shishido, Kazuya
Univ., Japan Radiation Delay-Line Current-Biased | Aizawa, Takayuki Oku,
Engineering, Kinetic-Inductance Kenichi Oikawa,
Detector Masahide Harada,
Kenji M. Kojima,
Shigeyuki  Miyajima,
Kazuhiko Soyama,
Tomio Koyama,
Mutsuo Hidaka, Soh Y.
Suzuki, Manobu M.




Tanaka, Masahiko
Machida, Shuichi
Kawamata and

Takekazu Ishida

Asst. Prof. Tohoku Frontier Sessionl IN-04 | Entangling heat and charge | Nguyen Tuan Hung
Nguyen Tuan University, Research Room C31 in quantum material for
Hung Sendai, Japan Institute for Online thermoelectric application
Interdisciplin
ary Sciences
Dr. Dau Van Griffith_ Univ, Mec_hani(_:al Session 2 IN-05 Electrohydrodynamic Dau Van
Australia Engineering Room_ C31 atomization (EHDA).
Online
Dr. Megat Universiti Engineering | Session 2 IN-06 | Deposition of high porous | Megat Muhammad
Muhammad Malaysia Sabah, Room C31 layer on TiO> rutile Ikhsan Megat Hasnan,
Ikhsan Megat Malaysia Online nanorod-flower surface Nafarizal Nayan, Mohd
Hasnan using titanium RF post Khairul Ahmad,
deposition and anodization | Zulkifli Azman and
process towards Dye- .M. Noor
sensitize solar cell
efficiency enhancement
Asst. Prof. Lovely Productand | Session 2 IN-07 | Developments in ECDM Tarlochan Singh
Tarlochan Singh | Professional Industrial Room C31 process during glass
University, Design Online micromachining for
Jalandhar, India | Department MEMS packaging
applications: process
barriers and future
opportunities
Dr. Halubai Nagoya Institute | Super Session 2 IN-08 | Diamond wire wafer Halubai Sekhar
Sekhar of Technology, | Photon ring8 | Room C31 sawing technology: A way
Japan (Spring8), Online to reduce silicon kerf and

wafer thickness for the
applications of Si MEMS
and solar cells




9 | Assoc. Dr. Prof. | University of Electrical Session 3 IN-09 | An improvement of Tunnel | Thinh Dang Cong,
Hoang Trang Technology, and Room Oxide thickness in the Phuc Ton That Bao,
VNUHCM Electronics C32A virtual fabrication process | Trang Hoang
Engineering for a 65 nm Nanocrystal
Floating-Gate MOS
10 | Asst. Prof. Min- | Gangneung- Department Session 3 IN-10 Hybrid Neuron Circuit with | Asst. Prof. Min-Woo
Woo Kwon Wonju National | of Electric Room Floating-body Positive Kwon
University, Engineering C32A Feedback Field Effect
Korea Online Transistor for Low Power
operation
11 | Assoc. Prof. Dr. | Ho Chi Minh Electrical Session 3 IN-11 | Binary momristor crossbar | Assoc. Prof. Dr. Vo
Vo Minh Huan University of and Room architecture based neural Minh Huan
Technology and | Electronics C32A networks for speech
Education Engineering recognition
12 | Assoc. Prof. Dr. | Ho Chi Minh Electrical Session 3 IN-12 | Nanoscale Memristor Truong Ngoc Son and
Truong Ngoc son | University of and Room Crossbar Array — A Le Minh.
Technology and | Electronics C32A Potential Candiate for
Education Engineering Neuromorphic Computing.
13 | Prof. Dr. Dinh Sy | University of Electronics Session 4 IN-13 | Some results of NEMO- Prof. Dr. Dinh Sy Hien
Hien Science, and Room VN2, simulation program
VNUHCM, Telecomunic C32B used for emerging
Vietnam ations nanoelectronic devices
14 | Assoc. Prof. Dr. | University of Engineering | Session 4 IN-14 | Counting CD4+ T cells Nguyen Hoang Nam,
Nguyen Hoang Science, VNU Physics Room with microfluidic counter Do Quang Loc, Phi Thi
Nam Ha Noi Vietnam C32B and functional Huong, Luu Manh
nanoparticles Quynh, Pham Thi Thu
Huong, Nguyen Thi
Van Anh, Bui Thanh
Tung, Chu Duc Trinh,
Nguyen Hoang Luong
15 | Assoc. Prof. Dr | International Biomedical Session 5 IN-15 | Natural polymer-based Assoc. Prof. Dr
Nguyen Thi Hiep | University,VNU | Engineering Room hydrogel bioinks for Nguyen Thi Hiep
HCM, Vietnam C32B biomedical applications




16 | Dr. Cao Van Son | Quy Nhon, The Institute | Session 5 IN-16 | SiPM for proton beam Dr. Cao Van Son
Vietnam for Room monitors at J-PARC
Interdiscipli C32B
nary
Research in
Science and
Education
17 | Dr. Huynh Chan | VNUHCM- Biomedical Session 5 IN-17 | Low cost techniques for Dr. Huynh Chan Khon
Khon IU,Vietnam Engineering Room fabrication of point of care
C32B testing microfluidics in
low-resource settings
III. ORAL PRESENTATIONS:12
No. 1st Nationality/ Department, Session Code Title of talk Research group
author/speaker/ | country, lab,
participant University company
1 | Dr. Le Duong Saigon Hi-tech | GES Session 1 OR-01 | Green synthesis of Le Duong Anh Duy
Anh Duy Park (SHTP), Room C31 reduced-graphene oxide and Kim Jeayong.
Vietnam quantum dots and
application for
colorimetric biosensor
2 | Ou Chuan Hui- | Tohoku Graduate of | Session 2 OR-02 | A Micromirror Driven by | Chuan-Hui Ou,
PhD student University Engineering, | Room C31 Electromagnetic Force for | Nguyen Van Toan and
Ono lab Fourier Transform Infrared | Takahito Ono
Spectroscopy
3 | Ton That Bao University of Electrical Session 2 OR-03 | A design TCADAS tool for | Dang Cong Thinh, Ton
Phuc-PhD Technology, and Room C31 semiconductor devices and That Bao Phuc and
student VNUHCM, Electronics case study of 65 nm
Vietnam Engineering conventional Floating-gate | Hoang Trang
MOQOS transistor
4 | Dang Cong University of Electrical Session 2 OR-04 | A simulated fabrication and | Dang Cong Thinh, Ton
Thinh-PhD Technology, and Room C31 characterization of a 65 nm | That Bao Phuc and
studen VNUHCM, Electronics floating-gate MOS Hoang Trang
Vietnam Engineering transistor



https://www.sciencedirect.com/science/article/pii/S0924424720318100
https://www.sciencedirect.com/science/article/pii/S0924424720318100
https://www.sciencedirect.com/science/article/pii/S0924424720318100
https://www.sciencedirect.com/science/article/pii/S0924424720318100
https://www.sciencedirect.com/science/article/pii/S0924424720318100

Truong Tri Lac- | University of Electrical Session 3 OR-05 | Low power circuit design | Truong Tri Lac, Le
PhD studen Technology, and Room using NCL based Thanh Toi and Hoang
VNUHCM, Electronics C32A asynchronous method Trang
Vietnam Engineering
Dr. Nguyen Van An.Giar!g Physics Session 4 OR-06 | Coulomb drag in double- Dong Thi Kim Phuong
Men University, Room layer gapped graphene and Nguyen Van Men
VNUHCM C32B systems
Dr. Nguyen Duy Van Lang Faculty of Session 4 OR-07 | Tunable frequency of Le Tri Dat, Nguyen
Vy University, Ho Technology Room overhang-shaped Duy Vy and Amir F.
Chi Minh City, C32B cantilevers Payam
Vietnam
Nguyen Tuan Saigon-Hi-Tech | R&D Center | Session 4 OR-08 | Modified Graphene on SiC | Ly Truong Huu, Hoai
Anh-MSc Park, Vietnam Room substrate by plasma Duy Tran, Phuong
C32B treatment for sensing the Thanh Nguyen, Tuan
nitrogen dioxide (NO2) gas | Minh Dao, Tuan Quoc
Dang, Doanh Tu Tieu,
Tham  Thi Hong
Nguyen, Anh Tuan
Nguyen, Thanh Vo Ke
Ngo, Tuyet-Mai Tran-
Thuy
Dr. Nguyen Chi | Saigon-Hi-Tech | R&D Center | Session 4 OR-09 | A FEM analysis for novel Nguyen Chi Cuong,
Cuong Park, Vietnam Room micro-beam structure of Braiden Tong, Tuan-
C32B high-stress sensitivity of Hung Nguyen, Hong-

SiC/Si MEMS pressure
sensor

Quan Nguyen, Tuan-
Khoa Nguyen, Thanh
Nguyen, Toan Dinh,
Ngo Vo Ke Thanh,
Truong Huu Ly, Hoang
Ba Cuong, Trinh Xuan
Thang, Van Thanh
Dau, Dzung Viet Dao




10 | Dr. Vo Hong Hai | University of Nuclear Session 5 OR-10 | Developing a remote online | Dr. Vo Hong Hai
Science, Physics Room real-time system for
VNUHCM, Engineering C32B radiation monitoring in a
Vietnam radiation therapy
accelerator room.
11 | Huynh Quoc University of Physcis - Session 5 OR-11 | Survey on spiking neural Huynh Viet Quoc and
Viet-MSc Science, Engineering Room network for feature Huynh Van Tuan
VNUHCM, Physics C32B extraction step to classify
Vietnam electroencephalogram
signals
12 | Phan Thien University of | Physcis - Session 5 OR-12 | Impedimetric based Phan Thien Luan-MSc
Luan-MSc Science, Engineering Room biorecognition element free
VNUHCM, Physics C32B microplastic identification
Vietnam with k-nearest-neighbor
model
IV. POSTER PRESENTATIONS:08
No. 1st Nationality/ Department, Session Code Title of poster Research group
author/speaker/ | country, lab,
participant University company
1 | Ngo Yen Khanh Inte_zrnati_onal Bior_nedi(?al Poster PO-01 Development of a Digital Ngo Yen K_hanh, Tuan
University, Engineering Microfluidics system for Hoang, Thien _Hoang,
VNUHCM point-of-care molecular Nguyen Van Hieu and
diagnostics. Huynh Chan Khon
2 | Nguyen Hoang University of Physics and Poster PO-02 | The study of lithography Nguyen Hoang Quan,
Quan Science, Electronic parameters for the Truong Hai Yen, Ho
VNUHCM Engineering fabricating process of Thanh Huy, Tran Thi
nMOS electrodes Huynh Giao and
Nguyen Van Hieu
3 | Nguyen Phuoc University of Physics and Poster PO-03 | Application of deep Nguyen Phuoc Hoang
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2.Abstract

Nanotechnology-based microstructures, functional materials, and mechanical structures can
be used to make microsystems with high performance and functionality, high sensitivity, or
low power consumption, and several examples will be presented. By detecting slight
mechanical displacements, highly sensitive and multifunctional sensors are possible, and we
are attempting to apply them to molecular recognition sensors, as shown in Fig. 1 [1] and
health care devices as shown in Fig. 2[2]. In addition, by adding nanomaterials in the
manufacturing process of microsystems, high-performance functional materials can be
created, and highly sensitive thermoelectric devices and their applied systems are being
developed [3]. By forming highly reactive nanocatalysts, it is possible to create compact

systems that reduce gases with a high efficiency.
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Fig. 1. Nanomechanical molecular sensor array (left figure) and the sensing signals of
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Fig. 2. Resonant sensors for photoacoustic sensor, and the detection signal of glucose with

two laser diodes.

Keywords: Microsystems, Nanoengineering, Sensors, Thermoelectric power generators,
Power Conversion.
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2.Abstract

A large number of sensors and edge devices will be required in the coming Internet-of-Things
(10T) era to make human life more comfortable and safe. These numerous sensors and edge
devices can collect massive amounts of unstructured data from both human society and nature.
If we send all of the sensed data to cloud servers in data centers, the energy consumed in
cloud computing and data communication can skyrocket to unacceptable level, necessitating
massive amounts of electrical energy generation. To mitigate the energy crisis caused by
cloud computing and data communication, we can consider processing-in-memory for
computing at or near the edge, as well as 10T sensors, where data communication to servers
can be significantly reduced [1], [2]. Furthermore, because the edge computing by
processing-in-memory does not rely on energy-wasting Von Neumann computing

architecture, it can be extremely beneficial in terms of computing energy savings. This talk



explains and discusses various emerging memories and their crossbars, such as memristor

crosshars, as a viable candidate for realizing future energy-efficient edge intelligence [1], [2].
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Fig.1 The block diagram of 2-layer artificial neural networks with input, hidden, and output
neurons (b) The memristor crossbars for implementing 2-layer artificial neural networks (c)
The detailed schematic of the memristor crossbar with 1Transistor-1Memristor cell [1]

*Keywords: processing-in-memory, energy-efficient edge computing, memristor crossbars,
internet-of-things, edge intelligence.
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2. Abstract

In our days impedance is significant not only in our daily life but also in medical diagnostics.
Medical communities have successfully applied it to the non-invasive diagnostics of various
conditions of the human body. The intention of developing non-invasive medical diagnostics
(NIMD) is to facilitate the early detection, diagnosis, and treatment of diseases. The early
diagnosis and treatment of many diseases, including cancers, is critical not only for
prolonging and improving the quality of life but also for reducing medical costs. NIMD can
be defined as those methods used to examine the human body without invading the integrity
of the body. There are lots of NIMD, like ultrasonic diagnostics, infrared diagnostics and etc,
but this speech will not discuss with them. The speaker cites his own research experiences in
applying electrical impedance spectroscopy in NIMD. Strictly speaking, this speech will

introduce the application of bioimpedance for tissue characterization, like cancerous tissue.



Fig.1: Bioimpedance measurement for rat skin inflammation.

*Keywords: Non-invasive, diagnosis, electrical impedance spectroscopy, tissue
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2. Abstract

This talk presents our research and development of MEMS (Micro-Electromechanical
Systems) and its applications in industry and smart cities. Opportunities, challenges and
strategies for MEMS development will also be discussed.

A Smart City uses sensor, Internet of Things (loT), and Artificial Intelligence (Al)
technologies to optimally manage energy, resources and services, and ultimately, improving
the quality of life of its citizen. The technologies involve in almost all aspects of city’s
everyday activities, including government services, healthcare, traffic, environment,
infrastructure, safety and security, to make people life more comfortable, efficient and safe.
Sensors and loT play important roles like eyes, ears and nerve system, while Al acts as
brain of a Smart City. Type of sensing required in Smart City is very broad (see the Figure
below), e.g. chemical, pressure, light, temperature, magnetic, sound, air/water quality,
infrastructure health, etc. Sensors installed in the city infrastructures (e.g. roads, bridges,

buildings, etc.), collect real-time data and send them to online Data Centres for processing



and responding using Al. For example, real-time data of traffic condition, parking spots,
flooding, environment, etc. can be used to effectively control traffic, reducing local
congestion and improving safety and efficiency. Real-time information of fire, structure
status, water & air quality, environment, intruder, etc. in a building will enhance safety,
comfort and health of residents.

MEMS sensors are promising for loT-enabled Smart City, because they feature small size,
reliable performance, low energy consumption, and low cost. Over the last two decades,
MEMS have been evolving from miniaturized single-functional systems into increasingly
complex integrated systems with advanced functionality, including multiple-sensing, data

processing, wireless communication and sensor network.

Smart building/house’

fire, energy, air, humidity,
temperature, security

Smart healthcare t

wearable devices (heart rates/ water, air, waste, sound, light,
motion/breath monitorring) flooding

Fire Detection (Smoke, Temp, IR Sensors)
Smart Watering (Humidity sensors)

Electromagnetic Levels (Hall sensors,

Water Leakage Monitorring
(Strain,Flow sensors)

=,

Air/Waste Management (Gas, particle sensors)

River/water Monitorring (pH/flow/pressure sensors)

Smart agriculture

soil, water, air, temperature,

humidity, light, animal care

smart car, smart parking,
structural health

Animal Care
(Temperature, motion,
pressure sensors)

Smart Lighting (Light sensors)

Soil Monitorring

Smart Automotives/Cars (Proximity, acceloration sensors) (pH/O,/humidity sensors)

Smart Parking (Proximity, magnetic sensors)

Structural Health Monitorring (Strain, vibration sensors)

*Keywords: MEMS, Sensors, Smart Cities,...
*References:
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Thermoelectric generator (TEG) can convert the temperature difference AT between the
human body heat and its surroundings into electricity using as an electrical power source for
wearable electronics. However, TEG output power is quite low due to the small harvested AT
between body heat and ambient environment. Typically, for wearable applications [1-2], TEG
is flexible and stretchable because the human body is soft and has complex geometries.
Nevertheless, if the TEG becomes small and has high performance, it can still be used for
such wearable applications. To achieve high performance of TEG, besides the improving
performance of thermoelectric materials, an increasing number of thermoelectric legs of the
TEG can enhance the electric output power. Hundreds of n and p type thermoelectric legs
could be formed on a small footprint by employing micro/nano technologies [3-5], which
makes the output power of the micro-TEG higher. However, micro/nano fabrication of the
micro-TEG shows some problems, including difficultly constructing the air bridge between
two thermoelectric legs, complex fabrication processes, poor bonding connections (substrate
and thermoelectric legs), requiring heat treatment processes (effects to performance of
thermoelectric materials), limiting the height of thermoelectric legs. As a result, the output
power of micro-TEG is small. Herein, micro-TEG with a high integration density using a
high performance electrodeposited thermoelectric material is fabricated by an assembly
technology which is simple, low cost, and green process. In addition, potential for self-
powered wearable electronic devices employing the fabricated TEG is demonstrated.

Tuwist watch

Figure 1 shows a demonstration for self-powered
ree—] NN S — ‘—’\ 2* wearable electronic device. The human temperature
Is converted into usable electricity powering for a
i twist watch. One side of the TEG is in contact with
the human skin while another side is connected to
the backside of the twist watch. The arrangement of
the TEG, DC-DC converter, and rechargeable
© battery on the twist watch is shown in Figure 1.
R PR G " Figure 1 also shows the recorded data of the TEG
output and battery charge. When the battery voltage
Figure 1. Self-powered wearable level reaches approximately 1.2 V, taking
electronic device. approximately 5 minutes, the twist watch is
powered on and runs. The current consumption of
this twist watch is measured as 0.1 pA. Once the
battery is fully charged, the twist waste could
normally operate for over 2000 days.

*Keywords (5): Thermoelectric material, thermoelectric generator, portable and wearable
self-powered electronic device.

Battery (V)
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2. Abstract

Digital Microfluidics (DMF) offers several advantages over continuous domain
microfluidics. Due to experimental purpose, the individual droplets in sample volume is
further reduced to microliter, nanoliter or down to picoliter. As demonstrated by
microfluidics, lower the reagent volume the faster are the results. Hence individual droplets
give even faster results than continuous flows. Also the amount of reagent required in
chemical and biological assays which can be difficult to obtain and also economically

infeasible can be used in very small amounts thus reducing wastage and economizing the



problem. How to scale their volumes in experimental works will be a importance step to get
the exact measuring results. There are several difficulties involved in handling of micro-
droplets that has to be taken in reduction of heat transfer. We must take in the choice of
material for every function it has to perform as regards with the these liquid.

Nowaday, the applications of DMF are various disciplines as Biology, Chemistry, Chemical
Engineering,...etc and are still expanding. The most notable of them include portable assays
that we can mentionas DNA, PCR and Proteomics. With DMF, the samples can be created
and analyzed in parallel on the same chip thus effectively saving time and improving

efficiency.
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Fig.1. The different domains (toolbox) of microfluidics; the arrows between the different
toolboxes symbolize the connections; continuous arrows correspond to established links;

dotted arrows to not yet established links [1].
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Fig.2. The equivalent circuit for Opto-electrowetting device (as well as example [2])

With the desire to review research and application cooperation in the field of MEMS and

biomedical engineering [3-6], in this report, some techniques for designing and



manufacturing for DMF are synthesized, analyzed and their proposed applications via DMF
technique. We would like to thank the authors for sharing and for permission to use their

publications in this report.

*Keywords: Digital Microfluidics (DMF), droplets, Opto-electrowetting device, DNA, PCR,

proteomics.
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2. Abstract

Neutron imaging has been recognized as one of the most powerful tools for conducting
nondestructive inspection of a wide range of materials. We first proposed the idea of a
superconducting neutron detector called a current-biased kinetic inductance detector (CB-
KID) with a neutron conversion layer of 1°B [1]. The practical usefulness was tested with
various samples in view of good spatial linearity between the Gd-islands’ sizes evaluated not
only by neutron transmission images but also by SEM images for various different-sized
samples [2], the Bragg-edge detection in neutron transmission spectra by sampling very
narrow areas [3], the Bragg-dip imaging of SmSn mosaic structure [4]. The CB-KID has been
systematically investigated to understand its characteristics and to optimize the operating
conditions for improving the spatial resolution, the temporal resolution, and the detection
efficiency [5,6]. In this paper, we explored the spatial resolution of the CB-KID from the
viewpoint of structure of neutron detector, thickness of 1°B layer, and the operating condition
of the CB-KID. By using Gd Siemens patterns and *°B-dot arrays, a spatial resolution of 12-
15 um was achieved so far. The Gd Siemens pattern provided a simple way to estimate the
spatial resolution while the °B-dot array sample revealed more details about spatial
resolutions of vertical and horizontal directions of the CB-KID detector. We consider that
CB-KID could be useful for various purposes.

This work is partially supported by Grant-in-Aid for Scientific Research (A) (No.
JP21H04666) and Grant-in-Aid for Early-Career Scientists (No. JP21K14566) from JSPS.
The experiments at the Materials and Life Science Experimental Facility (MLF) of the J-
PARC were supported by the MLF project program (No. 2021P0501).

*Keywords (5): Neutron detector, CB-KID, Siemens, Born Dots, Spatial resolution
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Research gate

1. Research Areas:

- Superconducting Devices.

- Neutron transmission imaging.

- Magnetic field imaging.

2. Faculty/Department/Laboratory

- Division of Quantum and Radiation Engineering, Kawamata Lab.
3. Research Activities

1. Developing a superconducting neutron imaging system toward a
sub-micrometer neutron transmission image.

2. Construct a vector scanning SQUID microscope system to
investigate the vector magnetic field images.

3. Studying vortex distribution in specific samples such as star-
shaped pattern without pinning and pinning, circular disk with
sector defect and different opening angles of deficit.

4. Research Achievements and Awards:
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2021-2022.
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2. Abstract

Entangling heat and charge in quantum material for thermoelectric
application

Nguyen Tuan Hung®?

'Frontier Research Institute for Interdisciplinary Sciences, Tohoku University, Sendai,
Japan

?Department of Physics, Tohoku University, Sendai, Japan

Email: nguyen@tohoku.ac.jp; Homepage: https://nguyen-group.github.io/

Entangling heat and charge in the material can help to convert waste heat to electricity, so-
called thermoelectricity that provides an ideal supply for the Internet of things (loT)
sensors. Finding the thermoelectric (TE) material with high-performance energy conversion
is the most important goal in this field. However, it is not easy because of the

interdependence of the TE transport parameters (i.e. Seebeck coefficient, electrical


mailto:nguyen@tohoku.ac.jp;
https://nguyen-group.github.io/

conductivity, and thermal conductivity). In order to solve this fundamental problem,
attempts started for the thermoelectricity of low-dimensional materials in 1993 when Hicks
and Dresselhaus presented the quantum confinement effect [1]. This effect is based on the
fact that the density of states has sharp peaks (or so-called van Hove singularity) at the
energy edges of the dimensional materials [1, 2]. The van Hove singularity also can occur
in other quantum materials such as the atomic layers and topological materials due to their
unique energy band structure. On the other hand, the emergent 3D quantum semimetals
show many features (high carrier mobility, low thermal conductivity, etc.) that could be
beneficial to improve TE properties [3]. In this talk, first, we show how low-dimensional
materials improve TE performance. In particular, we will discuss the high TE performance
of the monolayer InSe [4] and tetradymites [5]. Second, we will discuss the TE properties
of the 3D Dirac/Weyl/Nodal-line semimetals with non-trivial band topology by the semi-
analytical calculation with the two-band model and the first-principles calculations [6, 7].

References

[1] L. D. Hicks, M. S. Dresselhaus, Phys. Rev. B 47, 12727 (1993); Phys. Rev. B 47, 16631
(1993).

[2] N. T. Hung, R. Saito, Adv. Quantum Technol. 4, 2000115 (2021).

[3] B. Skinner and L. Fu, Sci. Adv. 4, eaat2621 (2018).

[4] N. T. Hung, A. R. T. Nugraha and R. Saito, Appl. Phys. Lett. 111, 092107 (2017).

[5] N. T. Hung, A. R. T. Nugraha, R. Saito, Nano Energy 58, 743 (2019).

[6] N. T. Hung, A. R. T. Nugraha, J. M. Adhidewata, and R. Saito, Phys. Rev. B 105,
115142-1-5 (2022).

[7] P. R. Pratama, R. Saito, and N. T. Hung, Phys. Rev. B (Letter) 106, L081304 (2022).

3. Short- Biography

Full name: Nguyen Tuan Hung, Dr.

Academic title: Assistant Professor

Institute: Frontier Research Institute for Interdisciplinary Sciences, Tohoku University,
Japan

Biography

Contacts:
Email: nguyen@tohoku.ac.jp

Nguyen Tuan Hung is an assistant professor at the Frontier
Research Institute for Interdisciplinary Sciences, Tohoku University,
Japan. He received a Ph.D. with a Joint Program for Leading
Graduate Schools from Tohoku University in March 2019 with a
shortened period. He was awarded the Aoba Society Prize for the
Promotion of Science from Tohoku University in 2017, Research
Fellowships for Young Scientists from Japan Society for the
Promotion of Science (JSPS) in 2018, and Tohoku University
Prominent Research Fellow in 2021. His research interests are in the
theory and simulation of energy materials with applications to
thermoelectricity, all-solid-state batteries, photovoltaics, and artificial
muscles. He also was the author of the textbook ‘“Quantum



Phone: +81-80-6000-5257 ESPRESSO Course for Solid-State Physics”.

https://nguyen-group.github.io

Selected Journal Papers

1.

N. T. Hung, E. H. Hasdeo, A. R. T. Nugraha, M. S. Dresselhaus and R. Saito, Quantum effects
in the thermoelectric power factor of low-dimensional semiconductors, Phys. Rev. Lett. 117,
036602 (2016).

N. T. Hung, A. R. T. Nugraha and R. Saito, High-performance three-dimensional carbon
Archimedean lattices electromechanical actuators, Carbon 125, 472-479 (2017).

N. T. Hung, A. R. T. Nugraha and R. Saito, Universal curve of optimum thermoelectric figure
of merit for bulk and low-dimensional semiconductors, Phys. Rev. Appl. 9, 024019 (2018).

N. T. Hung, A. R. T. Nugraha and R. Saito, Designing high-performance thermoelectrics in
two-dimensional tetradymites, Nano Energy 58, 743-749 (2019).

N. T. Hung, L. C. Yin, P. D. Tran and R. Saito, Simultaneous anionic and cationic redox in
Mo3S11 polymer electrode of sodium-ion battery, J. Phys. Chem. C 123, 30856—30862
(2019).

N. T. Hung and R. Saito, The origin of quantum effects in low-dimensional thermoelectric
materials, Adv. Quantum Technol. 4, 2000115 (2021)

N. T. Hung, A. R. T. Nugraha, J. M. Adhidewata and R. Saito, Enhanced thermoelectric
performance by van Hove singularities in the density of states of type-11 nodal-line semimetals,
Phys. Rev. B 105, 115142-1-5 (2022).

F. R. Pratama, R. Saito and N. T. Hung, Magneto-Seebeck coefficient of the Fermi liquid in
three-dimensional Dirac and Weyl semimetals, Phys. Rev. B: Lett. 106, L081304 (2022).



The 3" International Workshop on Engineering Physics, IC-MEMS-Sensors and

Their Applications (3"“IWEMA2022)
November-25&26,2022; Ho Chi Minh City, Vietnam

Host by Faculty of Physics- Engineering Physic, University of Science,
Vietnam National University- HCMC)
and Ono Lab, Tohoku University, Sendai, Japan

PARALLEL SESSION: Invited talk
(Session 1, code: IN-05)

1.Invited speaker

Title of talk: Electrohydrodynamic atomization (EHDA)

Author (s): Van Dau

Institution (s): Griffith University

Country: Australia

Speaker: Van Dau

Academic title: Senior Lecturer

E-mail: v.dau@griffith.edu.au Handphone: N/A (Overseas)

2. Abstract

Electrohydrodynamic  atomization (EHDA), often refered to electrospinning,
electrospraying and electrohydrodynamics, is a promising and powerful technique to
generate polymeric particles or fibres. In mechatronic and chemical engineering, they are
used to generate nanofiber, printing electronics, material synthesis and material analysis. In
biochemical engineering, they are used to create nanofiber for controlled release of active
ingredient, nanomedicine, microdroplet for lab-on-chip. They also serve as a platform for
tissue engineering, restoration and treatments. In this paper, we presents our recent work in
EHDA and some achievement toward an EHDA system that generates highly uniform
nanofibers. One of the approaches is to yield a concentrated electric field at a unique point
on the nozzle cross-section to facilitate liquid protrusion, which is then developed into a
cone jet and then stably disintegrated into nanofibre with good uniformity by not too high
applied voltage. The generated products by the present method possesses high sensitivity
and good stability, which have been investigated and evaluated by experimental results.

*Keywords: Micro/nano particles, fiber, drug delivery, electrohydrodynamics,
electrospray/electrospinning
*References:
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2. Abstract

Deposition of high porous layer on TiO; rutile nanorod-flower surface
using titanium RF post deposition and anodization process towards Dye-
sensitize solar cell efficiency enhancement



Megat Muhammad Ikhsan Megat Hasnan?!, Nafarizal Nayan?, Mohd Khairul Ahmad?,
Zulkifli Azman? and 1.M. Noor®

'Faculty of Engineering, Universiti Malaysia Sabah, Jalan UMS, 88400, Kota Kinabalu,
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Universiti Tun Hussein Onn Malaysia (UTHM), 86400 Parit Raja Johor, Malaysia.

3Physics Division, Centre of Foundation Studies for Agricultural Science, Universiti Putra
Malaysia, 43400 UPM Serdang, Selangor, Malaysia

Titanium dioxide (TiO2) is one of the most popular materials used electrode for energy and
sensor application such photovoltaic, photodetector, thermoelectric (TE), dye-sensitized solar
cells (DSSCs), gas sensors and bio-sensors. Nanostructures of TiO2 such as nanorods,
nanowires, nanocorals, hierarchical microspheres, nanotubes and nanoflower reportedly can
improve the performance of through optimsation of the TiO active surface area, bandgap,
redox reaction, thermal conductivity and electrical conductivity. Concurrent enhancement in
both light-harvesting and electron transportation at the electrode surface can be achieved by
having a combination of 0D, 1D,2D and 3D nanostructure TiO.. TiO2 rutile
nanorod/nanoflower (T-NRF) that synthesized using a simple one-step hydrothermal method
has shown promising fabrication method of tailoring crystal nanostructure for optimising
DSSC performance. In case of DSSC, unfortunately, this method still faces limitation due to
the low dye absorption and fast recombination of the rutile phase. In this work, we use
additional post deposition technique after hydrothermal which are Radio Frequency (RF)
sputtering of Titanium layer on T-NRF and followed by anodization process in ammonium
fluoride in order to enhance surface area by forming high porous TiO2 nanoflower surface.
In this work, the surface modification has able to enhance solar and quantum efficiency of
the conventional T-NRF.

Hydrothermal: RF sputtering : Anodisation :

I (mA/cm?)

0 01 0.2 03 0.4 0.5 0.6 0.7 0.8
Voltage (V)

*Keywords: DSSC, nanoflower, efficiency, porous, TiO>
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2. Abstract

Developments in ECDM process during glass micromachining for MEMS
packaging applications: process barriers and future opportunities

Tarlochan Singh
Lovely Professional University, Jalandhar, India
Electrochemical discharge machining (ECDM) is an emerging micromachining process
that can be employed to machine any kind of material regardless of their mechanical,
electrical and thermal properties. It is a hybrid approach which integrates the features of

electrochemical machining process and electro-discharge machining process. In recent



years, the process has been successfully utilized to machine the micro features on glass
material for MEMS and microfluidic applications. In ECDM, the thermal energy liberated
by the tool electrode due to the breakdown of gas film removes the material through
melting and evaporation, and subsequent chemical etching. Instead of the several
advantages (low setup and manufacturing cost), the process is not utilized at Industrial
scale, and it is yet only tested and attempted to manufacture different features for MEMS
and microfluidic applications at laboratory scale. Though, in recent times, several
modifications have been carried out in direction to improve the process performance in
terms of the development of new tools, electrolytes and the integration of new energies.
However, up to certain level improvement has been reported, but still, there are several
issues which need to be addressed in more detail.

Thus, in viewpoint of the above discussion, this talk is dedicated to discuss the barriers
in ECDM process, limitations, developments carried out in ECDM process and future
opportunities to improve the process performance in direction to get the accurate features
for MEMS packaging applications. Moreover, this talk will also include the concepts to

integrate several energies in ECDM process.

*Keywords: ECDM, Micro-machining, Glass, MEMS packaging
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2. Abstract

Diamond wire wafer sawing technology: A way to reduce silicon kerf and wafer
thickness for the applications of Si MEMS and solar cells

Halubai Sekhar
Structural Physics Laboratory, Nagoya Institute of Technology and SPring8, Japan.
*Email: halubai.sekhar@nitech.ac.jp; halubaisekhar@gmail.com;

*Keywords : Diamond wire; thin silicon wafer; silicon kerf; crack

To reduce the cost of silicon (Si) wafer preparation for photovoltaics (PV) and
microelectromechanical systems (MEMS) use, wafer sawing industry challenging on twin
goals in multi-wire saw to reduce the Si kerf (saw dust) per wafer and to saw thinner
wafers. Silicon is the base material (for single junction or multi junction (Si as bottom

cell)), which accounts for approximately 50% of modules cost. Therefore, there is a huge
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room for reducing the cost of solar cells using thin Si wafers in single or multi (tandem)
junction solar cells. There are some limitions on wafer thickness because wafers easily
fracture due to their brittle nature. In physical slicing, cracks present on the surface or
subsurface of the wafer. They have the strong impact on the producition yields. So one has
to cut Si brick into thin wafers without compromising its production yields. In my
presentation, | will talk about the challenges associated with cutting brittle Si bricks into
thin (120 um) wafers using thin diamond wires with a slicing yields of above 96%[1 - 5].

Which allows to reduce the prodction cost of first generation Si crystalline solar cells upto

30% at the production level.

Fig. (a) shows a SEM image of a diamond wire which we have developed in order to
improve wafer-slicing yield, (b) as-sawn thin wafers sticking to a support board and (c) the
demonstration showing that the etched thin Si (100 um) wafer can bend largely due to
almost crack-free surfaces [1 - 5].

Acknowleadgment: The present work performed at fukushima renewable energy institute,
AIST, Japan. The author thanks to Dr. T. Fukuda and Dr. H. Takato for there kind help and
support.
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2. Abstract

Floating-gate MOS lies at the heart of many aspects of semiconductor applications such as
analog mixed-signal, and neural networks, especially in non-volatile memories. The
purpose of this paper was to improve the tunneling gate oxide thickness by designing the
new structure called Nanocrystal Floating-gate MOS that has a sea of silicon quantum dots
as the storage charge gate. In this work, a two-dimensional virtual fabrication process was
proposed to fully fabricate and characterize the 65 nm technology node by using the TCAD
tools. Regarding the results, while the fabrication process solves the limitation of the tunnel
oxide layer thickness with the value is just 6 nm, the performance of the MOS has been
considered such as 3 V of the memory window, lon/lorr ratio is 124.265, the speeds of the
Write and Erase are 50 ms and 80 ms, respectively. In addition to this, the input voltage is

compatible with other works, with a value of 12V for the control gate.



*Keywords: Floating-gate MOS, Nanocrystal Nonvolatile Memory, Flash memory cell,
FGMOS silicon quantum dots, Tunneling effects, CMOS technology, Gate leakage current,
TCAD tool.

*References:

Wang S, He C, Tang J, Lu X, Shen C, Yu H, Du L, et al., Nonvolatile memory: New
floating gate memory with excellent retention characteristics (adv. electron. mater.
4/2019), Adv Electron Mater 2019;5 (4): 1970018.
Agarwal S, Garland D, Niroula J, Jacobs-Gedrim RB, Hsia A, Van Heukelom MS,
Fuller E, Draper B, Marinella MJ. Using floating-gate memory to train ideal accuracy
neural networks. IEEE J Explorat Solid-State Comput Dev Circ 2019;5 (1):52—7.
Dabhi C.T, Patil G.C. Underlap channel silicon-on-insulator quantum dot floating-gate
mosfet for low-power memory applications. J Comput Electron 2016; 15(4):1563-9.
R. Dhavse, K. Prashant, C. Dabhi, A. Darji, R. Patrikar, Fabrication and investigation of
low-voltage programmable flash memory gate stack, in: Proceedings of the International
Conference on Microelectronics, Computing & Communication Systems, Springer,
2018, pp. 35-49.
De Blauwe J. Nanocrystal nonvolatile memory devices. IEEE Trans Nanotechnol
2002;1(1):72—7. doi: https://doi.org/10.1109/TNANO.2002.1005428.
Hamzah A, Ahmad H, Tan MLP, Alias NE, Johari Z, Ismail R. Scaling challenges of
floating gate non-volatile memory and graphene as the future flash memory device: a
review. J Nanoelectron Optoelectron 2019;14(9):1195-214.
S.N. Keeney, Dielectric scaling challenges and approaches in floating gate non- volatile
memories, in: Proceedings-electrochemical society, 2004, pp. 151-158.
Waunderlich RB, Adil F, Hasler P. Floating gate-based field programmable mixed-signal
array. IEEE Trans Very Large Scale Integr (VLSI) Syst 2012;21 (8):1496-505.
Kim T, Park K, Jang T, Baek M-H, Song YS, Park B-G. Input-modulating adaptive
neuron circuit employing asymmetric floating-gate mosfet with two independent control
gates. Solid-State Electron 2020; 163:107667.
Saheb Z, EI-Masry EIl. Modelling of direct tunneling gate leakage current of floating
gate cmos transistor in sub 100 nm technologies. Analog Integr Circ Signal Process
2015;84(1):67-73.
The international technology roadmap for semiconductors (itrs), 2013.
Saheb Z, EI-Masry E. Practical simulation model of floating-gate mos transistor in sub
100nm technologies. Int J Electr, Comput, Energetic, Electron Commun Eng 9 (8).
Tseng JM, Pedron T. A new method to extract gate coupling ratio and oxide

trapped charge in flash memory cell. Microelectron Eng 2006;83(2):218-20.
Chiu S, Xu Y, Ji X, Liao Y, Wu F, Yan F. An advanced tunnel oxide layer process for
65 nm nor floating-gate flash memories. Semiconductor Sci Technol 2015;30
(10):105032.
Chiu S, Xu Y, Ji X, Yan F. Investigation of impact of post-metallization annealing on
reliability of 65 nm nor floating-gate flash memories. Solid-State Electron 2016;
126:125-9.
D. Shum, J. Power, R. Ullmann, E. Suryaputra, K. Ho, J. Hsiao, C. Tan, W.
Langheinrich, C. Bukethal, V. Pissors, et al., Highly reliable flash memory with self-
aligned split-gate cell embedded into high performance 65nm cmos for automotive &
smartcard applications, in 2012 4th IEEE International Memory Workshop, IEEE, 2012,
pp. 1-4.



Hamzah A, Alias NE, Ismail R. Low-voltage high-speed programming gate-all-around
floating gate memory cell with tunnel barrier engineering. Japan J Appl Phys
2018;57(6S3):06KCO02.

A. Misra, H. Kalita, M. Waikar, A. Gour, M. Bhaisare, M. Khare, M. Aslam, A.
Kottantharayil, Multilayer graphene as charge storage layer in floating gate flash
memory, in 2012 4th IEEE International Memory Workshop, IEEE, 2012, pp. 1-4.
Bertolazzi S, Krasnozhon D, Kis A. Nonvolatile memory cells based on mos2/graphene
heterostructures. ACS nano 2013;7(4):3246-52.

Kang D, Shin H. Improving the cell characteristics using arch-active profile in nand
flash memory having 60 nm design-rule. Solid-state Electron 2010;54 (11):1263-8.

G. Servalli, D. Brazzelli, E. Camerlenghi, G. Capetti, S. Costantini, C. Cupeta, D.
DeSimone, A. Ghetti, T. Ghilardi, P. Gulli, et al., A 65nm nor flash technology with
0.042/spl mu/m/sup 2/cell size for high performance multilevel application, in: IEEE
InternationalElectron Devices Meeting, 2005. IEDM Technical Digest., IEEE, 2005, pp.
849-852.

D. Wellekens, P. Blomme, M. Rosmeulen, T. Schram, A. Cacciato, I. Debusschere, S.
Van Aerde, J. Van Houdt, An ultra-thin hybrid floating gate concept for sub 20nm nand
flash technologies, in 2011 3rd IEEE International Memory Workshop (IMW), IEEE,
2011, pp. 1-4.

Ali T, Polakowski P, Biittner T, Kampfe T, Rudolph M, Pitzold B, Hoffmann R,
Czernohorsky M, Kiihnel K, Steinke P, et al. Theory and experiment of antiferroelectric
(afe) si-doped hafnium oxide (hso) enhanced floating-gate memory. IEEE Trans
Electron Dev 2019;66(8):3356-64.

Larcher L, Pavan P, Pietri S, Albani L, Marmiroli A. A new compact dc model of
floating gate memory cells without capacitive coupling coefficients. IEEE Trans
Electron Dev 2002;49(2):301-7.

B.S. Kalyan, B. Singh, Design and simulation equivalent model of floating gate
transistor, in 2015 Annual IEEE India Conference (INDICON), IEEE, 2015, pp. 1-6.
Cao W, Kang J, Bertolazzi S, Kis A, Banerjee K. Can 2d-nanocrystals extend the
lifetime of floating-gate transistor based nonvolatile memory? IEEE Trans Electron Dev
2014;61(10):3456-64.

J. An, J.-L. Maurice, V. Depauw, P.R. i Cabarrocas, W. Chen, Impact of pecvd-
prepared interfacial si and sige layers on epitaxial si films grown by pecvd (200 c) and
apcvd (1130 c), Applied Surface Science 546 (2021) 149056.

H. Kim, K. Lu, Y. Liu, H.S. Kum, K.S. Kim, K. Qiao, S.-H. Bae, S. Lee, Y.J. Ji, K.H.
Kim, et al., Impact of 2d-3d heterointerface on remote epitaxial interaction through
graphene, ACS nano.

Jaeger RC. Introduction to microelectronic fabrication, Addison-Wesley Longman
Publishing Co., Inc., 2002.

Baker RJ. CMOS: circuit design, layout, and simulation. John Wiley & Sons; 2019.

Lee M, Cho S, Lee N, Kim J. Radiation-tolerance analysis of i-gate n-mosfet according
to isolation oxide module in the cmos bulk process. Microelectron Eng 2018; 200:45—
50.

Garetto D, Dornel E, Hniki S, Rideau D, Clark W, Schmid A, Tavernier C, et al.
Analytical and compact models of the ono capacitance in embedded nonvolatile flash
devices. In: European Solid-State Devices and Technologies Conference,
ESSDERC/ESSCIRC Fringe Poster Session, no. CONF; 2009.

Chen H, Zhou Y, Han ST. Recent advances in metal nanoparticle-based floating gate
memory, Nano Select.



3. Short- Biography

Full name: Trang Hoang

Associate Professor, Ph.D, Senior lecturer

Position: Dean of Graduate School of Ho Chi Minh City
University of Technology, VNU-HCM, Vietnam
Address:

268 Ly Thuong Kiet Str., District 10, Ho Chi Minh city,
Vietnam

Contact:

- Handhone: +84 988071579

- Email address: hoangtrang@hcmut.edu.vn

Trang Hoang was born in Nha Trang city, Vietnam. He received the Bachelor of
Engineering, and Master of Science degree in Electronics-Telecommunication Engineering
from Ho Chi Minh City University of Technology in 2002 and 2004, respectively. He
received the Ph.D. degree in Microelectronics-MEMS from CEA-LETI and University
Joseph Fourier, France, in 2009. From 2009-2010, he did the postdoctorate research in
Orange Lab-France Telecom. Since 2010, he has been a lecturer, promoted to Associate
Professor in 2014, at Faculty of Electricals—Electronics Engineering, Ho Chi Minh City
University of Technology. His field of research interest is in the domain of ASIC/FPGA
implementation for Speech Recognizer, IC architecture, MEMS, fabrication, security router,
algorithms, Al, quantum computing.

1.Research Areas:

- ASIC/FPGA architecture for high performance applications,

- Vitual micro-fabrication for IC and MEMS,

- Al in router and electronics applications, quantum computing.

2. Faculty/Department/Laboratory

- Department of Electronics Engineering

- Faculty of Electrical-Electronics

- 1C design lab, Electronics Engineering lab.

3. Research Activities

- Principal Investigators for 3 Key projects at State level, 3 projects with industries,2
projects at city level, 3 projects at university, ministry levels.

- 15 IPs, related to electronics engineering.

- More than 90 publication papers. H-index: 9.

- 4 books in Embedded system, MEMS, IC design.


mailto:hoangtrang@hcmut.edu.vn

The 3" International Workshop on Engineering Physics, IC-MEMS-Sensors and

Their Applications (3"“IWEMA2022)
November-25&26,2022; Ho Chi Minh City, Vietham

Host by Faculty of Physics- Engineering Physic, University of Science,
Vietnam National University- HCMC)
and Ono Lab, Tohoku University, Sendai, Japan

PARALLEL SESSION: Invited talk
(Session 3, code: IN-10)

1.Invited speaker

Title of talk: Hybrid Neuron Circuit with Floating-body Positive Feedback Field Effect
Transistor for Low Power operation

Author (s):  Min-Woo Kwon

Institution (s): Gangneung-Wonju National University

Country: South Korea

Speaker: Min-Woo Kwon

Academic title: Assistant Professor

E-mail: mwkwon@gwnu.ac.kr Handphone:.010-4723-8849

2. Abstract

The most important aspect of an artificial neuron circuit is energy consumption. An analog
neuron circuit has a critical problem in that the energy consumption in the steady-state due
to a short-circuit current in the first inverter is quite large. In this study, we first demonstrated
an adaptive neuron circuit with a dual-gate positive feedback field-effect transistor (FBFET)
and fabricated a neuron circuit by co-integrating the FBFET and a complementary metal-
oxide semiconductor (CMOS) in a chip. The fabricated FBFET has an extremely low sub-
threshold slope of less than 0.5 mV/dec and a low off current. By adjusting the second gate
bias, it is possible to implement spike-frequency adaptive characteristics in the neuron circuit.
The proposed neuron circuit with the FBFET can significantly reduce the power dissipation.
In the neuron circuit, a short-circuit current is suppressed by adopting the FBFET in the first

inverter. In a modified inverter with the FBFET, more than 50% total energy consumption



was reduced by the FBFET. We implemented the modified inverter in which the FBFET is
connected in parallel with an N-channel metal-oxide semiconductor. Finally, we analyzed the
fabricated FBFET neuron circuit operation and power consumption compared to a
conventional CMOS neuron circuit

*Keywords (5): integrate-and-fire neuron circuit, low power, positive feedback field-effect
transistor, short-circuit current, spike-frequency adaptation
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2. Abstract

The neural network architecture is widely used in many research fields such as speed
recognition, image recognition, and robot control. Normally, the CMOS transistors are
implemented on hardware neuron architectures. However, the power consumption and
transistor size scaling still have limitations, so far. In this paper, a binary memristor
crossbar architecture based on multilayer neural networks is proposed in the speech
recognition application. Here, the memristor crossbar circuit acts as the weights of the
neural network combined with the activation function circuit to determine the output. In the
proposed crossbar architecture, the weights are arranged diagonally and divided into 2
arrays according to positive and negative weights. A speech recognition application for 5
vowels is implemented using the proposed architecture. The result shows that the average

recognition rate achieves from 94 percent to 96.6 percent over 1000 audio samples. A



statistical table shows that the recognition rate and the number of the memristors increase

correspondingly to the number of used bits. From the Monte Carlo simulation, the

recognition rate of the proposed binary memristor crossbar is decreased slightly from 94

percent to 93.7 percent, while the memristance variation is increased from 1 percent to 15

percent.

*Keywords: Pattern recognition, memristors, neural network, neural network hardware,

speech recognition
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2. Abstract

With the nonlinear charge-flux relationship and the capability of forming as crossbar arrays,
the nanoscale memristor is a promising candidate for implementing neuromorphic
computing systems. In this study, we present various architectures of memristor crossbar
arrays for performing neuromorphic pattern recognition. When implementing the binary
neuromorphic pattern recognition, the XNOR function needs to be performed between the
input pattern and the memristor arrays. We introduce three architectures of memristor
crossbar arrays, namely the complementary crossbar architecture, the twin crossbar
architecture, and the single crossbar architecture, for binary neuromorphic pattern
recognition. We also test the memristor crossbar architectures with a task of recognizing ten

binary images. The simulation results prove that the memristor crossbar architectures



perform precisely the XNOR function and eligible for neuromorphic pattern recognition

systems.
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Fig.1. The single memristor crossbar array for neuromorphic pattern recognition.
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2.Abstract

We have developed a simulation program, NEMO-VN2, used for simulating emerging
nanoelectronic devices. These devices are including the resonant tunneling diode, the single
electron transistor, the molecular field effect transistor, the carbon nanotube field effect
transistor, spin field effect transistor, graphene field effect transistor. The non-equilibrium
Green’s function method is used to perform a comprehensive study of emerging
nanoelectronic devices. The program has been written by using graphic user interface of
Matlab. NEMO-VN2 uses Matlab to compute Landauer formula to get current-voltage
characteristics of nanoelectronic devices. In this work, we provide a short overview of the
emerging nanoscale devices, and their simulations. The simulation program uses not only
for research of nanoelectronic devices, but also for training post-graduated students in HCM

University of Science.
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effect transistor.
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2. Abstract

A device to count CD4" T-cells was developed to be used both in detection and treatment
process of immunedeficiency diseases, such as HIV, aiming to used commonly and cost-
less due to its compactness. Carboxyl groups functionalized magnetic nanoparticles with
size of 100-200 nm were conjugated to anti-CD4 antibodies. The anti-CD4 antibodies
ensure specific interaction with the CD4 receptor on CD4* T cells. These antibody
conjugated nanoparticles, then, were incubated with 50 puL of blood sample. After the

incubation, the CD4" T cells in blood sample are binded with the magnetic nanoparticles
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and were captured by a magnet before being pumped through a microfluidic system. A

three-electrode differential capacitance counter was designed in the microfluidic system to

recognize the CD4* T cells go through the electrodes. Total number of the CD4" T cells

were counted by counting the electrical peaks generated when the cells passed through the

electrodes and analyzed using in-built software. The results of the cell counting then were

compared with the gold standard test of the cell counting using the FACS Canto system. It

was shown that the developed device gives stable results over a wide range of CD4* T cell
concentrations tested (1000-200 CD4" T cells/uL blood) and correlates well with the

results on the gold standard FACS system.

*Keywords: magnetic nanoparticles, functional nanoparticles, microfluidic system, CD4* T
cell counter, anti-CD4 antibody,
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2. Abstract

Three-dimensional (3D) bioprinting is a novel technique for creating cell-laden 3D
scaffolds by depositing cells and biomaterials in defined shapes and patterns to mimic
complicated tissue structures. Bioprinting relies on bioinks, which are hydrogel solutions
that serve as both cell carriers and structural components. Bioinks must be highly printable
while also providing a stable and biocompatible microenvironment. Among many
biomaterials used as bioinks, natural polymer-based hydrogels have gotten increased
attention because of their intrinsic physicochemical and biological properties, as well as
their multiple medicinal uses (e.g., wound healing, drug delivery, and tissue engineering).
This talk describes some advances in using biopolymer hydrogels as bioinks for biomedical
applications as well as opportunities and challenges associated with the 3D bioprinting
fabrication of hydrogels.

*Keywords: 3D bioprinting, tissue engineering, hydrogel, bioinks, biomedical engineering



*References:

3. Short- Biography

Full name: Thi-Hiep NGUYEN, Ph.D.

Academic title: Associate Professor

Institute: School of Biomedical Engineering, International University, Vietnam National
University Ho Chi Minh City, Vietham

Contacts:

Email:
nthiep@hcmiu.edu.vn
Handphone: (+84)-
983-888-700

1.Research Areas:

- Biomaterials for skin and Bone regeneration.

- Injectable hydrogel systems for skin and bone regeneration.

- Control/release drug/growth factors.

- Electrospinning system, nano/micro-particles.

- Titanium modifications: targeting soft tissue interaction

- Stem cell differentiation: using human bone marrow stem cells
(hBMSC) model, mesenchymal stem cells derived.

- Extraction and Isolation of Biomaterials from natural sources.
- Biomaterials for Cosmetics applications.

- Surface modification of medical filtration such as artificial kidney.
- Control/release of anticancer drugs.

2. Faculty/Department/Laboratory
- School of Biomedical Engineering
- Tissue Engineering and Regenerative Medicine Laboratory

3. Research Activities

Nguyen Thi Hiep got her Ph.D. from SoonChunHyang University in
South Korea in 2012. Prof. Hiep returned to Vietnam shortly after
graduation to establish the Tissue Engineering and Regenerative
Medicine lab at School of Biomedical Engineering- International
University - Vietnam National University HCM and to pursue her
research interests in biomaterials fabrication. Prof. Hiep has
published over 90 articles that have been indexed in the ISI and
Scopus systems, 15 domestic papers, 3 book chapters, 80 papers in
international  conferences, and 3 granted patents. Her
interdisciplinary research focuses on the design and preparation of
biomaterials for biological, medical, and pharmaceutical
applications, bringing together the fields of materials science,
pharmaceutical science, cell therapy, basic and clinical medicine.
Currently, Prof. Hiep is the Dean of the School of Biomedical
Engineering at International University, VNU HCMC. Prof. Hiep
has participated in over 20 research grants at different levels both
domestically and internationally. Especially, she received many
Awards and Prizes from different agents such as the National
Fellowship Award from L’Oreal UNESCO for Women Science
(2016); the winner of the ASEAN-US Science Prize for Women
Science (2017); the International Rising Talent of the L’Oreal
UNESCO for Women Science (2018); the first prize in Innovation
Awards Ho Chi Minh City and was named among the Top 100
most outstanding scientists in Asia released by Singapore’s Asian
Scientist magazine in 2019.



She has also been invited to several public speaking engagements to
promote women in science, such as STEM conferences, which
highlight the accomplishments of women in STEM and inspire,
educate, and connect women in the science, technology,
engineering, and math communities. Besides, she has been
nominated for various events to encourage young people to do
research, such as the Chat with Scientists program organized by
Oxford University in Vietnam and GYSS2017 in Singapore.

4. Research Achievements and Awards:

Books

Vo Van Toi, Le Quoc Trung, Ngo Thanh Hoan and Nguyen Thi
Hiep. Translational Health Science Technology for Developing
Countries. BME7 in Vietnam, IFMBE Proceeding 2018.

Mohseni, Mina, Nathan J. Castro, Hoang Phuc Dang, Tan Dat
Nguyen, Hieu Minh Ho, Minh Phuong Nam Tran, Thi Hiep
Nguyen, and Phong A. Tran. "Adipose tissue regeneration:
Scaffold-Biomaterial strategies and translational perspectives.” In
Biomaterials in Translational Medicine, pp. 291-330. Academic
Press, 2019.

Vo Van Toi, Nguyen Thi Hiep, Vong Binh Long, Ha Thi Thanh
Huong: Proceedings of BMES, 2020, Vietnam: Healthcare
technology for smart city in low- and middle-income countries.
Springer publishing house: Springer (May 2021).

Vo Van Toi, Nguyen Thi Hiep, Ha Thi Thanh Huong, Vong Binh
Long, Nguyen Ngoc Quang, Nguyen Hoai Thuong: “Ky thuat Y
sinh Dai Cuong”. Vietnam National University VNUHCMPress
(2022).

Research Awards

Certificate of The Executive Board of the International University
Party Committee awarded the Certificate of Merit for “Successfully
completing the task in 20217

Certificate of The Executive Board of the International University
Party Committee awarded the Certificate of Merit "for outstanding
achievements in studying and following Ho Chi Minh's thought and
morality in the academic year 2021 - 2022"

Certificate of Merit from the Party Committee of VNU-HCM for
outstanding achievements in studying and following Ho Chi Minh's
ideology, morality and style in the 2016-2021 period.

Certificate of Merit from the the Party Committee of VNU-HCM for
outstanding achievements in the "Outstanding People's Movement”
in the 2015-2020 period.

Excellent researcher from 2018-2019, International University,
Vietnam National University.

Certificate of VNU-HCM for the achievement of "Excellent
Scientific Publication” and "Annual Science and Technology VNU-
HCM" Awards. in 2019 — 2020

Certificate of Merit from the Minister of Education and Training For
outstanding achievements in the patriotic emulation movement of
the Education sector in the 2016-2020 period

Certificate of Merit from the President of VNU-HCM for



successfully completing the task from the academic year 2018 -
2019 to the academic year 2019 - 2020.

The project "Smart glue in wound healing treatment” was selected,
edited, published and released for the Vietnam Innovation Gold
Book 2020.

Excellent researcher from 2016-2018, International University,
Vietnam National University.

Outstanding researcher for excellent great contribution in success of
Vietnam National University, Vietnam National University.

The first prize in Innovation Awards Ho Chi Minh City

Top 100 most outstanding scientists in Asia released by Singapore’s
Asian Scientist magazine

Outstanding performance from 09/2015 to 06/2018, Vietnam
National University, June 2018, Ho Chi Minh, Vietnam.

Learning and Working following Ho Chi Minh Thoughts Award,
May 2018, Ho Chi Minh, Vietnam.

The L’Oreal UNESCO for Women in Science, International Rising
Talents 2018, March 2018, Paris, France.

The outstanding lecturer of the year 2017, International University,
Vietnam National University.

The winner of ASEAN-US Prize Science for Women in
2017, ASEAN.

Excellent researcher for outstanding applicable projects Prize,
VNU-HCMC, Vietnam.

Scientist has ISI publication Prize, VNU-HCMC, Vietnam.

Scientist has ISl publication Prize, International University,
Vietnam.

Scientist has ISI publication, VNU-HCMC, Vietnam.

The L’Oreal UNESCO for Women in Science, National Fellowship
Program, Vietnam.

5. ISI Selected Publications (2016-now): 77 Publications
6. Invited talks

The 2017 Women in STEM Conference: Gender Roles in
Education, Leadership and Culture

Topic: Turning Challenges into Your Launch Pad for Success

The First 2016 Women in STEM Conference: Women in
Entrepreneurship and Innovation

Topic: Leadership & Women in Technology Developing and
Leading in STEM: critical Competencies to Advance your Career”
The annual scientists meeting at SHTP

Topic: Application of Silk-Collagen-Chitosan in Tissue Engineering
and Regenerative Medicine

The workshop L’Oreal for Women in Science

Topic: How to apply for the L’OREAL For \WWomen in Science
National Fellowship 2017

Chat with Scientists

Topic: What is Tissue Engineering and Regenerative Medicine
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1.Invited speaker
Title of talk: SiPM for proton beam monitors at J-PARC
Author (s): Cao Van Son

Institution (s): The Institute For Interdisciplinary Research in Science and Education
(IFIRSE), Quy Nhon

Country: Vietnam

Speaker: Son Cao

Academic title: Ph.D.

E-mail: cvson@ifirse.icise.vn Handphone:

2. Abstract

This talk will focus on two types of proton beam monitors that were recently developed at
the J-PARC extraction neutrino beamline. The first is to monitor the beam profiles non-
destructively, and the second is to monitor and allocate the beam loss using time-of-light
measurements. Both use the single-photon-resolving nanosecond-response photosensor
SiPM to detect fast (few nanoseconds) and faint (few 10s to 100s photoelectron) light.
SiPM is used in conjunction with multimode optical fiber as a light guide and Cherenkov
light-induced materials. The concept and practical application in a highly radioactive

environment will be described in detail.

*Keywords : SiPM, beam loss monitor, beam profile monitor, non-destructive



*References:

[1]. S.V. Cao, M.L. Friend, Investigation of an Optical-Fiber Based Beam Loss Monitor at
J-PARC Extraction Neutrino Beamline, IBIC2020, Santos, Brazil

[2]. M.L. Friend, S.V. Cao, et al, First Beam Profile Measurement by Beam Induced
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3.Short- Biography

Name: Cao Van Son, PhD.,
Position title: Researcher,

Leader of Neutrino Group, IFIRSE
*Education and Information:

-2008: Bachelor degree at University of Science, VNU Ha

Noi, Vietnam
-2014: PhD degree at The University of Texas at Austin, US

For more than a decade, | have been chasing the unknown in neutrino physics. And | am
very excited about the possibility that neutrinos were responsible for the birth of our
Universe,as hinted by our recent work with T2K data, which will be published in Nature in
2020.1 spent 5 years in the United States and 6 years in Japan conducting academic research
to gain transdisciplinary knowledge in particle and nuclear physics, material science,
mechanics, electronics, and data mining. My low-light signal detection technical knowledge
is being used to improve the non-destructive MW-class beam profile monitor and optical-
fiber based beam loss monitor. The technique has a wide range of civid applications, and |

am excited to investigate its potential through an interdisciplinary approach.

* Current and Past Positions

- 01/09/2012-31/05/2014: Graduate Research Assistant at The University of Texas at
Austin, US

- 01/07/2014-15/11/2014: Postdoctoral research associate at Okayama University, Japan.
-17/11/2014-17/11/2016: JSPS fellow at Kyoto University, Japan

- 17/11/2016-30/11/2016: Postdoctoral researcher at Kyoto University, Japan

- 01/12/2016-31/03/2021: KEK postdoctoral researcher, Japan

- 01/04/2021-current: Leader of Neutrino Group, IFIRSE, VN

* Awards and Honors

- Vietnam Education Foundation fellowship, 2009-2014

- Japan Society for the Promotion of Science, 2015-2017

* Publications: Related publications:



1. “First beam profile measurements by beam induced fluorescence at the J-PARC Neutrino
Extraction Beamline”, S. Cao et al., DOI: 10.18429/JACoW-IBIC2020-WEPP34

2. “Investigation of an Optical-Fiber Based Beam Loss Monitor at the J-PARC Extraction
Neutrino Beamline”, S. Cao et al., DOI: 10.18429/JACoW-1B1C2020-WEPP06

3. “Multi-pixel Photon Counter for operating the tabletop cosmic-ray detector under loosely
controlled conditions”, S. Cao et al, arXiv:2106.08603

Other Best Recent publications

4. “Physics potentials with a combined sensitivity of T2K-1I, NOvVA extension and JUNO”,
S.Cao etal., Pays. Rev. D 103, 112010 (2021)

5. “Constraint on the matter-antimatter symmetry-violating phase in neutrino oscillations”,
S.Cao et al. [T2K Collaboration], Nature 580 (2020) 7803, 339-344.

6. “T2K measurements of muon neutrino and antineutrino disappearance using 3.13x1021
protons on target”, S. Cao et al. [T2K collaboration], Phys.Rev.D 103 (2021) 1, L011101

7. “Search for proton decay via and with an enlarged fiducial volume in

Super-Kamiokande I-IV”, S. Cao et al. [Super-Kamiokande collaboration], Phys.Rev.D 102
(2020) 11, 112011
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Speaker: Khon Huynh, Ph.D.

Academic title: Lecturer
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2.Abstract

Microfluidics are expected to revolutionize the healthcare industry especially in developing
countries since it would bring portable, easy-to-use, self-contained diagnostic devices to
places with limited access to healthcare. To date, however, microfluidics has not yet been
able to live up to these expectations. One non-negligible factor can be attributed to
inaccessible prototyping methods for researchers in low-resource settings who are unable to
afford expensive equipment and/or obtain critical reagents and, therefore, unable to engage
and contribute to microfluidics research. Our research group have been developed low-cost
techniques for microfluidic fabrication that require minimal capital, running costs, or

minimal fabrication process. We then applied our techniques to design microfluidic chips


mailto:hckhon@hcmiu.edu.vn

and devices for point-of-care nucleic acid amplification testing applications. In this talk, we

will present our experience, recent progress, and opportunities

*Keywords: low cost microfluidic, point of care testing, nucleic acid amplification
*References:
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Academic title: Lecturer

Institute: School of Biomedical Engineering, International University — Vietnam National
University in Ho Chi Minh City, Vietnam

1.Research Areas:

- Point-of-care diagnostics

- Lab-on-a-chip, microfluidics, lateral flow assay
- Vascular biology

2. Faculty/Department/Laboratory
- School of Biomedical Engineering
- Lab on a chip and biosensors

3. Research Activities
University Lecturer, School of Biomedical Engineering,
International University — Vietnam National University in Ho Chi

Contacts:
Email:

hckhon@hcmiu.eduvn — \inh City, Vietnam, 2014 — present

Handphone: (+84)

Friend, Vietnam Young Academy, 2017-present
902884865

Researcher (Sabbatical Leave), Dynamics of Viral Structures

group, Heinrich Pette Institute — Leibniz Institute of Experimentelle
Virologie, 2019-2020

Member, International Society of Hemostasis and Thrombosis
(ISTH), 2017-2018

Organizer, Vietnam-UK Newton Workshop “Microfluidics,
Nanomaterials, and Point-of-Care in Healthcare for developing
countries”, 2018

Local organization committee, Session Chair (Tissue Engineering
& Regenerative Medicine) - The 6th and 7th International
Conference on the Development of Biomedical Engineering in
Vietnam, 2016 & 2018

Researcher and Postdoctoral Researcher, Vascular Biology
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Group IHTM, University Hospital of Dusseldorf, Germany, 2009-
2014

Researcher, Biotherapeutics Group - Biotechnology center of Ho
Chi Minh city, Vietnam, 2009

Researcher, Molecular Biology Laboratory, Ajou University,
Korea, 2006-2009

4. Research Achievements and Awards:

Research Awards

ISTH Fellowship Award 2018, International Society of
Thrombosis and Hemostasis
(https://www.isth.org/news/392202/Meet-the-Newest-Reach-the-
World-Fellows.htm), 2018

Excellent Scientific Publication Award, International University,
Vietnam, 2017

Abstract achievement award and Travel grant award, ISTH
Meeting in Kyoto, Toronto and Berlin, 2011, 2015 & 2017
Scholarship for outstanding academic achievement, University
of Agriculture and Forestry, Ho Chi Minh, Vietnam, 2005 & 2006
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Le, H., Mai-Thi, H.-N., Le, X., Tran, N. Q., Tu Tran, C., & Huynh,
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hydrophobicities. Vietnam Journal of Biotechnology, 20(3), 435-
444, https://doi.org/10.15625/1811-4989/16585

Nguyen, N.H., Dang, L.H., Doan, P. et al. Polyacrylic-conjugated
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IN LOW-RESOURCE SETTINGS. Micromachines 2018, 9, 461
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Science and Engineering C, 2018

Huong Nguyen, Khon Huynh* and Volker R Stoldt. SHEAR-
DEPENDENT FIBRILLOGENESIS OF FIBRONECTIN: IMPACT
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Biochemical and Biophysical Research Communications, 2018
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Med (2016) 27:156, IF 2.272

K. Huynh, M. Gyenes, C. P. Hollenberg, TH. Nguyen, TV Vo, V. R.
Stoldt, FIBRONECTIN UNFOLDED BY ADHERENT BUT NOT
SUSPENDED PLATELETS: AN IN VITRO EXPLANATION
FOR ITS DUAL ROLE IN HAEMOSTASIS, Thrombosis Research
136 (2015) 803-812
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Title of talk: Green synthesis of reduced-graphene oxide quantum dots and application for
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Author (s): Le Duong Anh Duy and Kim Jeayong.

Institution (s): GES, SHTP, Vietnam

Country: Vietnam

Speaker: Le Duong Anh Duy

Academic title: PhD., Researcher
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2. Abstract

We report a one-pot synthesis method to produce reduced-graphene oxide quantum dots
(rGOQDs) in perfluorotributylamine (PFTBA) solution by avoiding the use of toxic
materials and preventing the generation of undesirable functional groups (epoxy, carbonyl,
and carboxyl). The PFTBA solution, consisting of three butyl fluoride groups connected to
an amine center, effectively cracked down rGO precursors at ~ 160 °C, and produced high
purity of rGOQDs. Under UV irradiation, the location of the emission peak of the
photoluminescence (PL) shifted from 489.3 nm to 460.8 nm as the solution temperature
increased from 160 °C to 190 °C due to the enhancement of the bandgap. The produced
sample exhibited a long-term photostability without the decay in intensity over 30 days,
which can be used for an optical device. Depending on the oxidation state, PL spectra from

the rGOQDs-solution mixed with glucose oxidase (GOx) changed the color from blue to


https://www.sciencedirect.com/science/article/pii/S0924424720318100
https://www.sciencedirect.com/science/article/pii/S0924424720318100

green with high sensitivity (3.869 deg/mM) in the glucose concentration of 0-2 millimole,
demonstrating that rGOQDs can be applied for colorimetric biosensors using a

portable smartphone.

*Keywords: Graphene quantum dots, rGOQD, Green material, Glucose, Colorimetry
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2. Abstract

An electromagnetically driven 3-DOF micromirror with a large stroke is presented. The
stroke reaches the highest level of electromagnetic micromirrors with an accurate tilting
angle control mechanism, which allows spectrometers to achieve higher resolution. This
research employs a novel actuation structure made of a unique material, metallic glass. It is
the first attempt to integrate two functional elements, electromagnetic actuation element and
mechanical supporting structure, into a single-layer spring made of metallic glass.

Some electromagnetic micromirrors have been reported [1-2]. However, most
electromagnetic micromirrors have limited strokes and encounter the difficulty of precisely
controlling the tilting angle. The micromirror is actuated by Lorentz force, as shown in
Figure 1(a). There are four separated metallic glass springs. As current is applied to the
springs in a perpendicular magnetic field, Lorentz force is generated. By controlling the

current flowing in each spring, the angles of the micromirror can be controlled in two



directions. Figure 1(b) shows the cross-section of the micromirror. Figure 2 shows the
measurement results.

*Keywords: micromirror; electromagnetic; metallic glass; micro-interferometer; large
stroke
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2. Abstract

An automatic programming tool has become an essential component in virtual fabrication in
recent years. This paper aims to propose a methodology of virtual fabrication for
semiconductor devices and design a tool called Technology Computer-Aided Design
Automatic Simulation (TCADAS) which can perform a completely virtual fabrication,
device simulation, process variation, and output extraction. Especially, the TCADAS tool
eliminates drudgery when studying semiconductor devices such as complexity in setting
inputs, substantial manual work, and long run time of simulations. This work investigates
the completed flow for a 65 nm conventional Floating-gate MOS transistor as a case study,
which is widely considered a vital determinant of the non-volatile memory field. A detailed
automatic process from the entry to a completed three-dimension structure, device

characterization, extract important output parameters such as memory window, ION /IOFF,



Gate Coupling Ratio (GCR), and speed operations are presented. The TCADAS tool was
designed by Python language and the utilities of TCAD Silvaco tools including Athena,
Atlas, and DevEdit3D.

*Keywords: TCAD Silvaco tool, Semiconductor device, Floating-gate MOS transistor,

Device characterization.
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2. Your Abstract

Abstract:

The aim of this study was to virtual fabricate and characterize a Floating-gate MOS
transistor of the 65 nm process. The fabrication process was designed and characterized
using the TCAD Silvaco tools. In our work, a detailed flow and the parameters are proposed
to virtual fabricate the complete Floating-gate MOS transistor, which has extraordinary
performances. The MOS has a large timing window of 4 V, a high gate capacitance ratio

parameter of 0.645, and a high Write/Erase speed of 50 ms/70 ms. Interestingly, the results



are obtained with a thin thickness of 9 nm of a tunnel oxide layer which is smaller than such
layer in other works and low supply voltages in which the control gate, drain, and source
voltage values are £ 6 V, 1 V, and 1 V, respectively. In addition, our paper presents the
effect of the control gate voltage on the performance of the device when it increases from 6
Vto18 V.

*Keywords: Floating-gate MOS, Flash memory cell, Tunnelling effects, CMOS technology,
Gate leakage current, TCAD tool
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2. Abstract:

The Null Convention Logic (NCL) based circuit design methodology eliminates the
problems related to noise, clock tree, electromagnetic interference and also reduces
significant power consumption. In this paper, we would like to demonstrate the advantage
of low power consumption of the NCL based asynchronous circuit design on a large design
scale, thus we used the AES (Advanced Encryption Standard) encryption design as an
illustrative example. In addition, we also proposed two pipelined AES encryption models
using the synchronous circuit design technique and the asynchronous circuit design
technique based on NCL. Besides, these two models were realized by using VCS tool to
simulate and Design Compiler tool to synthesize parameters in power consumption,
processing speed and area. The synthesis results of these two models indicated that power
consumption of the NCL based asynchronous AES encryption model had a decrease of 71
% compared with the synchronous AES encryption model. Moreover, we show the

outstanding advantage of the power consumption of the NCL based asynchronous design



model (a decrease of 91.12% and 93,23%) compared to the synchronous design model

using clock gating technique and without using clock gating technique respectively.

*Keywords: Null Convention Logic (NCL), Asynchronous method, Synchronous method,
Advanced Encryption Standard (AES), Low power;
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2. Abstract

We theoretically investigate Coulomb drag in a double—layer system consisting of two
parallel gapped graphene sheets, separated by dielectric spacers. In calculations, we employ
the random-phase approximation to determine the polarizability functions of gapped
graphene layers and the dynamical dielectric function of the structure. Our numerical
calculations demonstrate that Coulomb drag in double-layer gapped graphene systems
steadily increases as temperature increases but quickly decreases with the increase in
interlayer separation. The drag resistivity between two layers is only pronounced with
sufficiently small interlayer distances. In regions of small interlayer separations, Coulomb
drag behaves as a smoothly increasing function of the bandgap. However, with sufficiently

large separations, Coulomb drag increases with small bandgaps but decreases with larger


mailto:nvmen@agu.edu.vn

ones. We obtain that a finite bandgap significantly contributes to the frictional drag
phenomenon, therefore it should be taken into account in calculations to improve the model.
*Keywords (5): Bandgap; Coulomb drag; Double-layer structures; Gapped graphene.
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TUNABLE FREQUENCY OF OVERHANG-SHAPED CANTILEVERS
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Width-varying cantilevers for detecting of objects at micro and nanoscale have been of
great interest recently. Beside the T-shaped cantilevers that uses the torsional modes
accompanying with the flexural mode to enhance the flexibility and versality of detecting

regime, the overhang-shaped cantilevers also have interesting characteristics that could be
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used to improve measurement ability and sensitivity. In this presentation, we show that the
frequency of the overhang-shaped cantilevers could be controlled by changing the
dimmensions (length and width) of the overhang part that connecting the cantilever to the
substrate. The tunability is dependent on the mode number and strongly dependent on the
relative dimensions of the overhang and the main cantilever. This finding could help to

guide the experimentalist in fabricating cantilevers of specific frequency range.

Keywords: AFM, coupling strength, frequency equation, microcantilever, overhang-shaped
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2. Abstract

At SHTP-Labs, the thin film of graphene was epitaxy growth based on Silicon carbide (SiC)
substrate, called Graphene@SiC, by the thermal sublimation method. The morphological
characterization of Graphene@SiC was studied by various analysis methods such as
SEM/EDX, AFM, STM, ..., and Raman spectroscopy. It introduced the few-layers graphene
(FLG) with 2-3 layers of carbon and large-area 5x5 (mm) formed on SiC substrate. To

enhance the gas sensing property, the surface of FLG was modified by the plasma treatment.
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Using the oxygen plasma, the resistance, sensitivity and selectivity of Graphene@SiC

samples changed significantly while exposed to NO: gas.
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Figure 1: (Left) Structure of NO> sensing with two Ag electrodes & (Mid) SEM image and
(Right) Raman spectrum of Graphene@SiC

*Keywords (5): modified graphene, Graphene@SiC, thermal sublimation, NO sensing,
plasma treatment
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2. Abstract

Micro-Mechanical-System (MEMS) pressure sensors on silicon carbide (SiC) are very
robust and promising devices due to their excellent mechanical, electronic, thermal, and
chemical properties of SiC. In this study, a novel micro-beam structure of a 3C-SiC/Si
MEMS pressure sensor is proposed and simulated by the Finite Element Method (FEM) in
COMSOL Multiphysics for higher stress amplification in Figure 1. 3C-SiC thin-beam
structures are fixed by thick silicon pillars to enhance the sensitivity of pressure sensor in

Figure 1. Also, a thin layer of 3C-SiC is fully covered on a side of Si diaphragm which



provides strong protection when the sensors operated on harsh chemically corrosive
environments. The novel device used the full Wheatstone bridge to neglect the effect of
temperature. Finally, the simulated results showed that 3C-SiC /Si MEMS pressure sensor
has high-stress amplification of ~ 1.1 GPa and an output voltage of ~ 15 mV over its

pressure range of 50 kPa.

N0
Figure 1. (a) A proposed structure [1],(b) Simulated results of stress amplification of 3C-
SiC/Si MEMS pressure sensor.
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2. Abstract

A medical linear accelerator (LINAC) customizes high energy x-rays or electrons to treat
cancers and tumors in radiation therapy room [1]. Beam irradiation of the accelerator for
“beam on” and “beam off” is controlled in the operator room nearby. For radiation safety,
radiation alarm and/or radiation detectors can be used to warn radiation in the room and
nearby. In some cases, it is important to monitor radiation remotely. In this work, we develop
a remote online real-time system for “beam on” radiation monitoring in a medical accelerator
room of radiation therapy. A real-time radiation detector is installed in the accelerator room
recording radiation dose-rate value and transferring data through LAN/WAN to internet. Here,

the real-time radiation detector is built with a radiation sensor and embedded electronic



hardware. Dose rate, count rate (count-per-second) are recorded versus real-time. A
webserver and a mobile application are built to receive and display data from the radiation
detector. Fig.1 shows the system which has 04 components such as a real-time radiation
detector, cloud server, user (web/App) and a cloud database. We deployed the system in the
radiation therapy room at the Cancer hospital- Ho Chi Minh to monitoring beam on/off via
website and mobile App. The response of the system is operated with good performance and

fast response. This work is one of our development in the project of ReWES [2].

Cloud database

WAN Cloud Server

1| Geiger—Miiller Electronic
1 Detector interface
|

User User
(Website/App) (Website/App)

Fig.1. a remote online real-time system for radiation monitoring.

*Keywords: Real-time radiation monitoring, medical accelerator, embedded system,
radiation safety.
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2. Abstract

This paper presents a spiking neural network algorithm aiming at designing a feature
extractor that leads to highly separable classes in the feature space. It is based on a hybrid
network composed of spiking and artificial neurons. The spiking neuron layer with mutual
inhibition was assigned as a feature extractor. In this article, the classification accuracy was
demonstrated that the proposed model could reach reasonable values comparable with
existing electroencephalogram (EEG) interface systems. The spiking neuron network
created the spiking images from 1 to 100 steps at the features of the EEG signal. After that,
the images were resized to enhance their quality. For the recognition task, three

improvement models of the branch convolution neural network were applied including the



Step convolution neural network (S_CNN), the Layer additive convolutional neural
network (L_A_CNN), and the Input additive convolutional neural network (I_A_ CNN).
The experiment results proved the high ability of the spiking neural network in the features
extraction step, and the proposed convolution networks were investigated to find suitable

performances for the image classification task.

*Keywords: Electroencephalogram, Spiking neural network, convolution neural network.
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2. Abstract

Digital Microfluidic (DMF) has been showed spectacular potential in the field of point-of-
care (POC) diagnosis due to many advantages such as low cost, rapidity, accuracy,
flexibility and capability of operating multiple and parallel biochemical process. In this
study, we developed a portable DMF device based on electrowetting-on-dielectric (EWOD)
platform combining with a colorimetric Recombinase polymerase amplification (RPA)
reaction using SYBR Green | as the detector for results observation, thus diagnosing the
present of Malaria disease. By utilizing primers specific for the 3D7 gene, P. falciparum
plasmids were successfully observed at 37°C in 20 minutes, which is the optimal condition
of RPA, positive sample was able to be seen in green color while the negative one was
orange. Additionally, an investigation of droplet mobility was conducted in order to
enhance the performance of the RPA on DMF system by adding Tween-20, the efficiency
in supporting movement of droplets is saturated at concentration 0.4%. This system was
relatively accessible and low cost that provided quick and compactor tool for point-of-care
diagnostics therefore be suitable to be applied in developing countries, especially places
those are lack of medical condition in infection disease prevention.
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2.Abstract

With outstanding advantages from the ability to quickly close large current and voltage,
high input impedance, high thermal stability, and high working frequency, MOSFETSs are
widely used in control circuits and digital circuits, especially integrated circuits. Therefore,
researching, manufacturing and gradually mastering MOS technology is essential for

laboratories to manufacturing plants.

In this work, we designed and fabricated a computer-controlled mini Photolithography
Machine with a resolution of less than 50um and tested the fabrication of nMOS electrodes

to determine optical parameters. optimal etching through 18 test samples as follows:



irradiation time (tex) 45s, rising time (teev) 55s, distance between emission source and mask
(h) 10 cm, intensity for UV LED emission (I) 50 mA and irradiation angle (0) 0°.

Samples performed in our photolithography cabinet were verified by SEM technology
(Semiconductors lab, SHTP labs). They were checked on a high-definition scale down to
8um size of nMOS technology. Furthermore, the photolithography cabinet succeeded in
manufacturing and conducted effective initial experiments on photolithography and the
surveying of some optimal parameters for the study of MEMS, sensors, and electronic

devices.

* Keywords: electrochemical biosensors, zigzag electrode, sensitivity, E.coli, pathogens.
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2. Abstract

The research focus on the implementation of different model machines in fault location
determining of solar panels using thermal images. When fault occurred, in solar array
would create hotspots which make the internal temperature of the solar panels rising and
appear on thermal images. The objective of the study is to survey some machine learning
model, such as YOLOv3, Mask R-CNN and RetinaNet, on detecting those hotspots on the
infrared image, by that, able to increase the efficiency of repair and maintenance processes.
The survey conducted based on the image dataset built by a research group Energies of the
Marches University of Technology (Universita Politecnica delle Marche), Ancona, ltaly.
The results show potential application of such models in which the RetinaNet is 98%, the
Mask R-CNN is 95% and YOLOV3 is 82%.

*Keywords: Deep learning, Fault detection, Photovoltaic panel, CNN.
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2. Abstract

In the shortage of clean water and food poisoning by spraying chemicals contaminated with
chemicals. So the demand for clean food is concerned by everyone, for the people of the
city, the land is crowded so having a separate vegetable garden is difficult to implement. So
many studies have come up with the Aquaponics model. The model is being widely adopted
with the advantage of using LEDs instead of sunlight. In addition, taking care and
monitoring the growth of vegetables and fish at home will help to gain a better
understanding of recreational and hydroponic techniques through a home-grown vegetable
garden. Foreseeing this need, on the basis of successfully designed and manufactured
models, the research team proceeds to improve, design and develop a large-scale
Aquaponics system at Linh Trung laboratory. We studied, designed and completed the
original content. Aquaponics aquariums are shown and operated with the following

functions:



- Design of a smart electronic control system for the Aquaponic garden with
vegetables and fish at EE&IA Lab displays a live environment parameter: temperature,
humidity, and light indensity.

- Displays and stores values read by the application on the smartphone.

- Control electronic devices from smartphone.

- Automatic mode of operation.

- Survey system performance, measure and evaluate information environments.
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Fig.1. The Aguaponic garden for lab model at Linh Trung campus, HCMUS.

*Keywords: LED, Hydroponics, Aquaponics, Smart Farm, loT.
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2.Abstract

work, the stability and repeatability of surface-enhanced Raman scattering (SERS)
substrates based on Ag nanoparticles were investigated. Ag nanoparticles were deposited on
a glass substrate by DC magnetron sputtering with oblique angle deposition (OAD)
technique. The obtained substrate shows excellent SERS amplification due to the surface
plasmon resonance effect of Ag nanoparticles with high density of “hot spots”, along with
high stability and uniformity. The results of the Raman measurements of the substrate for
Fast Green FCF reached the limit of detection (LOD) of 0.01 ppm and the relative standard
deviation (RSD) of 8.06%, indicating that the Ag NPs substrate could be a SERS detection

platform for organic compounds in food with great development potential.

*Keywords (4): SERS sensor, Ag nanoparticles, DC magnetron sputtering, Fast Green FCF
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2.Abstract

In this study, we proposed a target human motion classification system that can operate in
indoor scenarios. In scenarios with non-target micro-motion interference, the proposed
system was evaluated with 4 different situations: non-human being, human walking with
arm swinging, human walking without arm swinging, and human running. Al radar
approach emerges [1,2] with many advantages compared to other technologies, such as low
cost, ensuring privacy, accuracy, not being affected by the environment, etc. However, the
source of training dataset of radar is still limited because it has not been developed, creating
barriers to the application of radar Al technology in our life [3]. The radar dataset and
classifying human motion characteristics as a basis for comparison and evaluation for future
studies. To achieve the above goals, we conducted a prototype board kit of the signal
acquisition circuitry for the band K (24 GHz frequency) [4] continuous wave radar sensor.

The Radar acquisition system consists of 3 main parts: Doppler Radar sensor, baseband



amplifier and ADC system built on DE10-Nano SoC board. Then, we implement some
advance digital signal processing methods to get time-frequency representation of signal
like Short-time Fourier transform and Mel-spectrogram to obtain micro-Doppler
spectrogram of each motion and perform training as well as predicting on extracted motion
features. The results reveal that the capability of human classification by proposed Doppler
Radar system is quite feasible after comparing with another studies [5, 6, 7]. To actualize
the application of Al Radar in everyday life, proposed system must be improved in more

scenarios, as well as the accuracy and speed of classification system.

*Keywords: Al radar, Doppler radar, human detection, motion-based object detection.
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Abstract

Meat quality and safety is currently a top concern for the food industry worldwide, as it
relates to economic development and public health. To meet the growing consumer demand
for high-quality meat, the meat industry must monitor the freshness and quality of the
product as expected by consumers. The main purpose of the thesis “Designing a trial system
for assessing food quality through photos using machine learning” is to test the quality of
raw meat by means of images to contribute to proposing a convenient monitoring and
inspection of meat quality to warn and ensure safety for consumers.

This topic focuses on the design of a system to create an environment for collecting and
monitoring food (meat) and building a machine learning model to determine the fresh or
spoiled meat status of three test types of meat: pork, beef, and chicken using deep learning
technique, convolutional neural networking (CNN). The topic uses a dataset of 7752 images
for training purposes with 1000-1200 images for each class. The model has been
implemented in python with the Keras and Tensorflow deep learning library packages. The
model accuracy achieved was 98.7% for determining the meat condition of the three tested
meats. In order to be easily accessible to users, the topic has deployed the model to the
website through a Python web framework called Flask.


mailto:nhquan@hcmus.edu.vn
mailto:18130086@student.hcmus.edu.vn

*Keywords: Convolutional neural networking, Machine Learning, Rasberry Pi, image
processing, meat.

*References:

[1]. Xiaohui Weng, Xiangyu Luan, Cheng Kong, Zhiyong Chang, Yinwu Li, Shujun Zhang,
Salah Al-Majeed, Yingkui Xiao, "A Comprehensive Method for Assessing Meat Freshness
Using Fusing Electronic Nose, Computer Vision, and Artificial Tactile Technologies,"
Journal of Sensors, 2020.

[2]. Oguzhan Ulucan, Diclehan Karakaya Ulucan, Mehmet Turkan, "Meat Quality
Assessment based on Deep Learning,” in Innovations in Intelligent Systems and
Applications Conference (ASYU), 20109.

[3].Charlie,  "insights.magestore.com,” 11 May 2020. [Online]. Awvailable:
https://insights.magestore.com/posts/tong-quan-ai-artificial-intelligence. [Accessed 1 5
2022].

[4]. Khanh Pham Dinh, "Convolutional Neural Network,” [Online]. Available:
https://www.kaggle.com/code/phamdinhkhanh/convolutional-neural-network-p1/notebook.
[5] O. Uluca, "Meat Quality Assessment Dataset,” [Online]. Available:
https://www.kaggle.com/datasets/crowww/meat-quality-assessment-based-on-deep-
learning/code.

[6]. Erna Husha Kana, Rovina Kobun, Sylvester Mantihal, "Current Detection Techniques
for Monitoring the Freshness of Meat-Based Products: A Review," Journal of Packaging
Technology and Research, Steptember 2021.

[7]. J. L. W. En, "Building a Web Application to Deploy Machine Learning Models," 2020.
[Online]. Available: https://towardsdatascience.com/building-a-web-application-to-deploy-
machine-learning-models-e224269¢1331.

[8]. "Raspberry Pi Documentation,” [Online].

Available: https://www.raspberrypi.com/documentation/computers/os.html


https://towardsdatascience.com/building-a-web-application-to-deploy-machine-learning-models-e224269c1331
https://towardsdatascience.com/building-a-web-application-to-deploy-machine-learning-models-e224269c1331
https://www.raspberrypi.com/documentation/computers/os.html

The 3" International Workshop on Engineering Physics, IC-MEMS-Sensors and

Their Applications (3"“IWEMA2022)
November-25&26,2022; Ho Chi Minh City, Vietnam

Host by Faculty of Physics- Engineering Physic, University of Science ,
Vietnam National University- HCMC)
and Ono Lab, Tohoku University, Sendai, Japan

POSTER (Code: PO-08)

1.About speaker

Title of talk: Checking diseases through cantaloupe leaves using Convolutional Neural
Network (CNN) Algorithm

Author (s): Le Hong Nhung, Tran Thien Minh, Ho Thanh Huy, Tran Quoc Phong and
Nguyen Van Hieu

Institution (s): University of Science, VNUHCM

Country: Viet Nam

Speaker: Nguyen Hoang Quan* and Le Hong Nhung

Academic title: *Master of Science, Junior lecturer

E-mai: nhquan@hcmus.edu.vn and 18130105@student.hcmus.edu.vn
Handphone:

2.Abstract

This report presents this research focusing on plant growth monitoring by loT system, using
Al to recognize and classify diseases on cantaloupe leaves, applying Convolutional Neural
Network (CNN) algorithm.

Some knowledge about some common diseases on cantaloupe plants were studied: powdery
mildew (caused by the fungus Pseudoperonospora cubensis), green leaf wilt (change in
weather, heat shock). The method is to perform many times to split the dataset, enhance the
data and generalize the CNN model (using a dataset of nearly 8000 images in the ratio 3:1
with 3 training and 1 testing, the Epoch number is 45 iterations, Adam optimization
function). Use python language and achieve 98% accuracy when identifying leaf diseases
on cantaloupe. After testing the model at the RCHAA melon garden, some comments were
made as follows: The hardware's perfection is quite good (getting environmental parameters
and melon images), building the model. disease prediction, the initial prediction on the web
is not yet highly accurate.
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For future application and combination with other models, some recommendations are as
follows: Build a more diverse dataset, use better components, test many other optimization
algorithms, combination of both identification and treatment (automatic spraying).

Fig.1. 10T system model for growth observation of melon at RCHAA University of Science
(VNUHCM).
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2.Abstract

This report presents this research focusing on plant growth monitoring by loT system, using
Al to recognize and classify diseases on cantaloupe leaves, applying Convolutional Neural
Network (CNN) algorithm.

Some knowledge about some common diseases on cantaloupe plants were studied: powdery
mildew (caused by the fungus Pseudoperonospora cubensis), green leaf wilt (change in
weather, heat shock). The method is to perform many times to split the dataset, enhance the
data and generalize the CNN model (using a dataset of nearly 8000 images in the ratio 3:1
with 3 training and 1 testing, the Epoch number is 45 iterations, Adam optimization
function). Use python language and achieve 98% accuracy when identifying leaf diseases
on cantaloupe. After testing the model at the RCHAA melon garden, some comments were
made as follows: The hardware's perfection is quite good (getting environmental parameters
and melon images), building the model. disease prediction, the initial prediction on the web
is not yet highly accurate.
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For future application and combination with other models, some recommendations are as
follows: Build a more diverse dataset, use better components, test many other optimization
algorithms, combination of both identification and treatment (automatic spraying).

Fig.1. 10T system model for growth observation of melon at RCHAA University of Science
(VNUHCM).
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