1/2

2020 IEEE 33rd International
Conference on Micro Electro

Mechanical Systems
(MEMS 2020)

Vancouver, British Columbia, Canada
18-22 January 2020

Pages 1-645

I E E E IEEE Catalog Number: CFP20MEM-POD
4 ISBN: 978-1-7281-3582-3



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

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

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

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

IEEE Catalog Number: CFP20MEM-POD
ISBN (Print-On-Demand): 978-1-7281-3582-3
ISBN (Online): 978-1-7281-3581-6
ISSN: 1084-6999

Additional Copies of This Publication Are Available From:

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

Phone: (845) 758-0400

Fax: (845) 758-2633

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

proceedings

LLom



MEMS 2020 PROGRAM SCHEDULE

Saturday, January 18

13:00
-17:00 MEMS Industry Workshop

17:00  Wine & Cheese Welcome Reception
- 19:00

Sunday, January 19

Welcome Address
Ballroom A
08:00 MEM S 2020 Conference Chairs

Karen Cheung, University of British Columbia, CANADA
David Hordey, University of California, Davis, USA

e |EEE Fellows Recognition in the Field of MEMSNEM S
e |EEE Electron Devices Society Robert Bosch

Micro and Nano Electro M echanical Systems Award
Ballroom A

08:20 |EEE Electron Devices Society Robert Bosch
Micro and Nano Electro Mechanical Systems Award Recipient
Ming C. Wu
University of California, Berkeley, USA

Plenary Presentation |
Ballroom A

08:35 DNA FOR DIGITAL DATA STORAGE ... eee e eeeeeseenesaeaeseeea e N/A
Bill Peck
Twist Bioscience, USA



09:20

09:35

09:50

10:05

10:20

10:50

11:05

Session | - Biomedical MEM S
Ballroom A

DEVELOPMENT OF MAGNETICALLY DRIVEN MICROROBOTSFOR
TARGETED CELL DELIVERY, AND THEIR CHARACTERIZATION IN

INVITRO, EX VIVO AND IN VIVO ENVIRONMENTS ....oooiieeeeeeeeee

Sungwoong Jeon*, Sun Hwa Park?, Sung Won Kim?,

Jin-young Kim*, and Hongsoo Choi*

'Daegu Gyeongbuk Institute of Science and Technology (DGIST), KOREA and
“Catholic University of Korea, KOREA

CONDUCTIVE LI1QUID BANDAGE BASED ON NITROCELLULOSE AND

AG PARTICLESFOR WOUND ISOLATION AND EVALUATION .....cccceivenene

Y ufeng Chen®, Tongren Y ang?, Junshi Li*, Yuanyu Huang?, and Zhihong Li*
Peking University, CHINA and ®Beijing I nstitute of Technology, CHINA

AN ULTRA MINIATURIZED MEMSMICROBIOPSY TOOL

FOR TRANSBLOOD VESSEL WALL BIOPSIES ...,

Mikael Sandell*?, Rikard Grankvist?, Stefan Jonsson’,
Wouter M. van der Wijngaart!, Géran Stemme', Staffan Holmin?, and Niclas Roxhed"
'K TH Royal Institute of Technology, SVEDEN and *Karolinska I nstitutet, SVMEDEN

A DEGRADABLE ANTIBACTERIAL SKIN PATCH OF FLEXIBLE

TERAHERTZ METAMATERIALSMADE FROM SILK PROTEINS ..................

Long Sun*?, Chi Gu*, Tiger H. Tao"?, and Zhitao Zhou'
'Chinese Academy of Sciences (CAS), CHINA and
University of Chinese Academy of Sciences (UCAS), CHINA

Break & Exhibit Inspection

Session |1 - Flexible Devices
Ballroom A

SENSORY-GLOVE-BASED HUMAN MACHINE INTERFACE

FOR AUGMENTED REALITY (AR) APPLICATIONS ..ot

Minglu Zhu', Zhongda Sun’, Zixuan Zhang', Qiongfeng Shi*,
Tao Chen?, Huicong Liu?, and Chengkuo Lee'
'National University of Sngapore, SNGAPORE and “Soochow University, CHINA

ULTRA-SENSITIVE STRAIN SENSOR USING HIGH DENSITY

SELF-ALIGNED NANO-CRACKS ...ttt e

Myung-Kun Chung, Jae-Y oung Y 00, Jae-Shin Lee, Min-Seung Jo,
Kwang-Wook Choi, Su-Bon Kim, and Jun-Bo Y oon
Korea Advanced Institute of Science and Technology (KAIST), KOREA



11:20 MASSIVELY PARALLEL LIQUID METAL WIRING
FOR SOFT ELECTRONICSAND ROBOTICS ....ooooviririeerienese st seenennes 24
Kaushal J. Sumariaand Tingyi :Leo” Liu
University of Massachusetts, Amherst, USA

11:35 A WEARABLE BRAILLE RECOGNITION SYSTEM
BASED ON HIGH DENSITY TACTILE SENSORS ...t 28
Chunpeng Jiang, Kunpeng Gao, Nan Zhao, Gencai Shen,
Zhongke Mei, Zhenyu Song, Bin Y ang, and Jingquan Liu
Shanghai Jiao Tong University, CHINA

11:50 Lunch on Own & Exhibit Inspection

13:30 Poster/Oral Session | (Refreshments will be served at 15:00)
Poster presentations are listed by topic category with their assigned number starting on page 18.

Session |11 - Droplets
Ballroom A

15:30 ONE-STEP FABRICATION OF MULTI-FUNCTIONAL CORE-SHELL
JANUSMICROPARTICLESFOR THERANOSTICSAPPLICATION .....ccouueee. 32
Mio Tsuchiya', Y uta Kurashina?, Y un Jung Heo®, and Hiroaki Onoe"
'Keio University, JAPAN, ?Tokyo I nstitute of Technology, JAPAN, and
Kyung Hee University, KOREA

15:45  SELF-CLEANING DROP FREE GLASS OPERATED BY ACOUSTIC
ATOMIZATION/OSCILLATION FOR AUTONOMOUSDRIVING
AND [OT TECHNOLOGY ..ot 36
Seungmin Lee, Youngbin Hyun, Kang Y oung Lee, Jeongmin Lee,
and Sang Kug Chung
Myongji University, KOREA

16:00 ACOUSTOFLUIDICSBASED ON ZnO/AL PLATE SURFACE ACOUSTIC
WAVE DEVICESWITH ENHANCED PERFORMANCES ......ccccco i, 38
Y ong Wang', Ran Tao?, Qian Zhang', Dongyang Chen®, Lei Yang®,
Wei Huang", Jin Xie', and Y ongging Fu?
1Zhejiang University, CHINA and ? University of Northumbria, UK



16:15

16:30

16:45

17:00

17:15

17:30

17:45

DRUG-LOADED MICROBEADS SANDWICHED BETWEEN

NANOFIBER LAYERSFOR EXTENDED LINEAR RELEASE ... 42
Sheng-Po Fang, Gloria J. Kim, Anuj Chohan, and Yong Kyu “YK” Yoon

University of Florida, USA

DETECTION AND CONTROL OF BUBBLE ENTRAPMENT

DURING THE RECOIL PHASE OF DROPLET IMPACT ..o 46
Thanh-Vinh Nguyen and Masaaki Ichiki

National Institute of Advanced Industrial Science and Technology (AIST), JAPAN

Session |V - Physical & Acoustic Sensors
Ballroom A

A HIGH DYNAMIC RANGE AFM PROBE WITH

COLLOCATED PIEZOELECTRIC TRANSDUCER PAIRS ..o, 50
Mohammad Mahdavi, M. Bulut Coskun, Hazhir Mahmoodi Nasrabadi,

and S.0. Reza Moheimani

University of Texas, Dallas, USA

MONOLITHIC INTEGRATION OF PRESSURE/HUMIDITY/TEMPERATURE
SENSORSFOR CMOS-MEMSENVIRONMENTAL SENSING HUB WITH
STRUCTURE DESIGNS FOR PERFORMANCES ENHANCEMENT ......cccoceceeee. 54
Y ung-Chian Lin, Ping-Hsiu Hong, Sheng-Kai Y eh, Cheng-Chun Chang,

and Weileun Fang

National Tsing Hua University, TAIWAN

MEMSFOCUSED ULTRASONIC TRANSDUCER WITH AIR-CAVITY
LENSBASED ON POLYDIMETHYLSILOXANE (PDMS) MEMBRANE ............. 58
Y ongkui Tang, Song Liu, and Eun Sok Kim

University of Southern California, USA

SUBCELLULAR IMAGING DURING SINGLE CELL
MECHANICAL CHARACTERIZATION ......oorvereeieseeeeseesessessssssssssssessssssssssssssseens 62
Deniz Pekin®, Grégoire Perret®®, Quentin Rezard®*, Jean Claude Gerbedoen??,

Samuel Meignan®*®, Dominique Collard®®, Chann Lagadec®*, and Mehmet C. Tarhan**
YINSERM, FRANCE, “CNRS, FRANCE, *LIMMS/CNRS 1S, FRANCE,

“University of Lille, FRANCE, and *Centre Oscar Lambert, FRANCE

Adjourn for the Day



Monday, January 20

Plenary Speaker |1
Ballroom A
08:00 ELECTRONIC SKINSFOR ROBOTICSAND WEARABLES ..o 66

Takao Someya?, Tomoyuki Y okota', Sunghoon Lee" and Kenjiro Fukuda®
University of Tokyo, JAPAN and 2RIKEN, JAPAN

Session V - Wear able Devices
Ballroom A

08:45 A SKIN-MOUNTABLE BACTERIA-POWERED BATTERY
SYSTEM FOR SELF-POWERED MEDICAL DEVICES ..o 72
Maedeh Mohammadifar, Mehdi Tahernia, Jihyun Yang, Ahyeon Koh,
and Seokheun Choi
Sate University of New York, Binghamton, USA

09:00 TRANSIENT EPIDERMAL ELECTRONICSFOR
LEARNING THE PHYSIOLOGICAL SIGNATURES ... 76
Y ujiaZhang" and Tiger H. Tao"**
Chinese Academy of Sciences (CAS), CHINA, 2Shanghai Tech University, CHINA,
3zZhangjiang Laboratory, CHINA, and “Shanghai Brain/Al Center, CHINA

09:15 SMART TRIBOELECTRIC SOCKSFOR ENABLING
ARTIFICIAL INTELLIGENCE OF THINGS (AIOT)
BASED SMART HOME AND HEALTHCARE ..o 80
Zixuan Zhang, Tianyiyi He, Minglu Zhu, Qiongfeng Shi, and Chengkuo Lee
National University of Sngapore, SNGAPORE

09:30 SIMULTANEOUS MEASUREMENT OF PULSE WAVE
AND RESPIRATION USING A SINGLE TUBE-SHAPED
MEM S-BASED PRESSURE SENSOR .....oocoiiiiiiieceese e 84
Thanh-Vinh Nguyen and Masaaki | chiki
National Institute of Advanced Industrial Science and Technology (AIST), JAPAN

09:45 Break and Exhibit I nspection



Session VI - Biosensors
Ballroom A

10:15 IN-PLANE MODE RESONANT CANTILEVER SENSOR TO
DETECT KINETIC/THERMODYNAMIC PARAMETERSFOR
APTAMER-LIGAND BINDING ....ooiiiieiie ettt e nre e e 88
X uefeng Wang®, Y arong Cheng?, Shengran Cai®, Pengcheng Xu?,
Ying Chen', Haitao Yu', and Xinxin Li*
Chinese Academy of Sciences (CAS), CHINA, 2Shanghai Normal University, CHINA, and
3University of Chinese Academy of Sciences (UCAS), CHINA

10:30 ODORANT SENSOR USING OLFACTORY RECEPTOR RECONSTITUTED
INALIPID BILAYER MEMBRANE WITH GASFLOW SYSTEM ....cccovvvveennee 92
Tetsuya Y amada', Hirotaka Sugiura’, Hisatoshi Mimura®, Koki Kamiya’,

Toshihisa Osaki®, and Shoji Takeuchi?
'Kanagawa Institute of Industrial Science and Technology, JAPAN and
University of Tokyo, JAPAN

10:45 BIO-INSPIRED SUPERHYDROPHILIC MICROPATTERNS
FOR DETECTION OF TRACE MOLECULESIN FOG ....cccovevieereeciee e 94
Ruirui Li*?, Yudong Yang? Shuai Yang“?, Bo Gui?, Haiyang Mao*?,
Jijun Xiong', Kewen Long*, and Dapeng Chen?®
INorth University of China, CHINA, 2Chinese Academy of Sciences (CAS), CHINA,
3Wuxi Internet of Things Innovation Center Co. Ltd., and
“Foshan Chuandong Magnetic Electronic Co., Ltd.

11:00 HIGH-PERFORMANCE PAPER-BASED FLUIDIC CASSETTE
FOR MASS SPECTROMETRY ANALYZING CAFFEINE
AND NICOTINE METABOLITES ....ooiieeeereeresiee et 98
Yi-Chieh Li, Ming-Hsu Cheng and Che-Hsin Lin
National Sun Yat-sen University, TAIWAN

11:15 BIOINTEGRATED SUBTRACTIVE MICROFABRICATION
BY HYDRODYNAMIC FLOW CONFINEMENT ....cooiieeeieeee e 102
Daniel Widerker'?, Federico Paratore*?, Govind Kaigala®, and Moran Bercovici®
Technion, ISRAEL and *IBM Research-Zurich, SMTZERLAND

MEM S 2021 Announcement
Ballroom A

11:30 MEMS 2021 Announcement
NdriaBarniol, Universidad Autonoma Barcelona, SPAIN
Franz Larmer, Bosch, GmbH, GERMANY

11:45 Lunch on Own & Exhibit Inspection



13:45 Poster/Oral Session || (Refreshments will be served at 15:15)
Poster presentations are listed by topic category with their assigned number starting on page 18.

Session VI - Switches & Resonator s
Ballroom A

15:45 A 125-KHZ CMOS-MEM SRESOSWITCH EMBEDDED
ZERO QUIESCENT POWER OOK/FSK RECEIVER ......cccoooiinniinireinreeerienee 106
Chun-Pu Tsai, Yen-Yu Liao, and Wei-Chang Li
National Taiwan University, TAIWAN

16:00 HOLD-BIASFREE MEM POWER GATING FOR ZERO
STANDBY ENERGY DISSIPATION IN CMOSICS ... 110
Dhairya Singh Arya, Sushil Kumar, and Pushpapraj Singh
Indian Institute of Technology, Delhi, INDIA

16:15 4W DUAL-CONTACT MATERIAL MEMSRELAY WITH
A CONTACT FORCE MAXIMIZING STRUCTURE ....ccooceiiriririreereriee e 114
Su-Bon Kim, Yong-Hoon Y oon, Yong-Bok Lee, Kwang-Wook Choi,
Min-Seung Jo, Hyun-Woo Min, and Jun-Bo Y oon
Korea Advanced Institute of Science and Technology (KAIST), KOREA

16:30 DESIGN AND IMPLEMENTATION OF A NOVEL SKULL VIBRATION
SENSING MODULE FOR BONE CONDUCTION MICROPHONE ..................... 118
Bo-Cheng Y ou*?, Sung-Cheng Lo",%, Chun-Kai Chan®, Hsien-Lung Ho®,
Shih-Chia Chiu®, Guan-Hong Hsieh?, and Weileun Fang*
!National Tsing Hua University, TAIWAN, 1IMORE ShenZhen Acoustic Technology Co.,
Ltd, CHINA, and *Gettop Acoustic Co., Ltd, CHINA



16:45

17:00

17:15

17:30

17:45

18:00

Session VIII - Microfluidics
Ballroom A

ECM-BASED GRADIENT GENERATOR FOR TUNABLE

SURFACE ENVIRONMENT BY INTERSTITIAL FLOW ..coociiiiieeeeeeeeeieee 122
Azusa Shimizu®, Wei H. Goh?, Rahul Karyappa’,

Michinao Hashimoto?, and Hiroaki Onoe*

'Keio University, JAPAN and

“Sngapore University of Technology and Design, SNGAPORE

ON-DEMAND PHOTOTHERMAL BAR-CHART MICROFLUIDIC

PLATFORM USING ON-CHIP NANOMATERIAL-MEDIATED
PHOTOTHERMAL EFFECT ASTHE MICROFLUIDIC

DRIVING FORCE ...ttt sttt sttt sttt na e a e 125
Wan Zhou, Guanglei Fu, and Xiujun Li

University of Texas, El Paso, USA

FABRICATION OF HAND-DRIVEN COAXIAL

LAMINAR FLOW DEVICES ...ttt s stee s s ste e s snee s s e s nnnee e 129
Haruka Oda and Shoji Takeuchi

University of Tokyo, JAPAN

A 3D NANOPRINTED NORMALLY CLOSED

MICROFLUIDIC TRANSISTOR ..ottt 131
Abdullah T. Alsharhan, Anthony J. Stair, Ryan R. Utz, Andrew C. Lamont,

Michael A. Restaino, Ruben Acevedo, and Ryan D. Sochol

University of Maryland, USA

HIGH-SPEED AND HIGH-RESOLUTION ON-CHIP

PUMPING UTILIZING ASYMMETRIC FLOW RESISTORS ......cccoccvevnivvvrnnnene 135
Makoto Saito, Y usuke Kasai, Hiroki Kumon, Shinya Sakuma, and Fumihito Arai

Nagoya University, JAPAN

Adjourn for the Day



Tuesday, January 21

Plenary Speaker |11
Ballroom A

08:00

PAPER AND MICROFLUIDIC SYSTEMSFOR INFECTIOUS DISEASE
DIAGNOSTICS AND CONTINUOUSPHYSIOLOGICAL MONITORING ........ N/A
Catherine Klapperich

Boston University, USA

08:45

MICROFLUIDIC TOOLSFOR SINGLE-CELL

WOUND REPAIR STUDIES ...ttt st 140
Luke R. Blauch, Kevin Zhang, and Sindy KY Tang

Sanford University, USA

09:05

09:25

10:05

ONE-STEP RT-PCR FOR DETECTION OF MICRORNAS

IN EXOSOMESUSING DROPLET MICROFLUIDICS ......ccvvirinieerieeneneeesienens 142
Binbin Cui, Chunchen Liu, and Shuhuai Yao

Hong Kong University of Science and Technology, HONG KONG

Panel Discussion
Ballroom A

Panel Discussion with Catherine Klapperich, Sindy Tang, and Shuhuai Yao
Panel Moderator: Ellis Meng, University of Southern California, USA

Break and Exhibit I nspection



10:35

11:05

11:20

11:35

10:35

11:05

Session | Xa - Infrared Detectors
Ballroom A

Invited Speaker
LOW-COST LWIR-BAND CMOSINFRARED (CIR)

MICROBOLOMETERSFOR HIGH VOLUME APPLICATIONS ......cccveenee.

Tayfun Akin
Middle East Technical University, TURKEY

SLOW-LIGHT-ENHANCED WAVEGUIDE-INTEGRATED

BLACK PHOSPHORUS MID-INFRARED PHOTODETECTOR ...........cccucue..

Yiming Ma*?, Bowei Dong?, Jingxuan Wei’, Y uhua Chang®, Weixin Liu®,
and Chengkuo Lee*?

National University of Sngapore, SNGAPORE and

’NUS Suzhou Research Institute (NUSRI), CHINA

MONOLITHIC INTEGRATION OF PLASMONIC META-MATERIAL
ABSORBER WITH CMOS-MEMSINFRARED SENSOR FOR
RESPONSIVITY ENHANCEMENT AND HUMAN

DETECTION APPLICATION oot

Pen-Sheng Lin®, Ting-Wei Shen?, Kai-Chieh Chang®, and Weileun Fang'
National Tsing Hua University, TAIWAN, *Taiwan Semiconductor Manufacturing
Company (TSMC) Ltd., TAIWAN, and *Asia Pacific Microsystem, Inc., TAIWAN

UNCOOLED SiGeyO1.y, MICROBOLOMETER

STACK FOR LWIR DETECTION ..oeiiieieeereeiere e

Amjed Abdullah®, Tao Liu?, Edward Kinzel?, and Mahmoud Almasri*
1University of Missouri, Columbia, USA and 2University of Notre Dame, USA

Session | Xb - Advanced Biomaterials
Room 109 - 110

Invited Speaker

SMART MATERIALSFOR BIOELECTRONICSPLATFORMS
Francesca Santaro

Italian Institute of Technology, ITALY

A STRETCHABLE PRESSURE AND STRAIN SENSOR

USING CONDUCTIVE SILK HYDROGELS ...

Shan Zhang?, Zhitao Zhou®, and Tiger H. Tao™?
Chinese Academy of Sciences (CAS), CHINA and
University of Chinese Academy of Sciences (UCAS), CHINA



11:20 PAAM/PEDOT:PSSHYDROGEL BASED HYBRID SENSOR FOR
SIMULTANEOUSDETECTION OF PRESSURE AND TEMPERATURE .......... 168
Seokgyu Ko, Hyosang Y oon, Ashok Chhetry, and Jaeyoung Park
Kwangwoon University, KOREA

11:35 JELLYFISH-LIKE HYDROGELSFOR TRANSPARENT, SELF-HEALING
AND ULTRA-STRECHABILE SENSORSAND ACTUATORS ... 172
Y u Long, Peisheng He, Fanping Sui, and Liwei Lin
University of California, Berkeley, USA

11:50 Lunch on Own & Exhibit Inspection

13:10 Poster/Oral Session |11 (Refreshments will be served at 15:00)
Poster presentations are listed by topic category with their assigned number starting on page 18.

Session Xa - Resonant Transducers
Ballroom A

15:10  Invited Speaker
CMOSMEMSRESONANT TRANSDUCERS FOR
FREQUENCY CONTROL AND SENSING ....ccociiireereresesieesieese e 176
Sheng-Shian Li and Shyam Trivedi
National Tsing Hua University, TAIWAN

15:40 A MICRO RESONANT ELECTROMETER WITH SINGLE-ELECTRON
CHARGE RESOLUTION AT ROOM TEMPERATURE .....ccocvvvieeveeeviee e, 182
Dongyang Chen™?, Hemin Zhang?, Jiangkun Sun®®, Milind Pandit?,

Guillermo Sobreviela?, Y ong Wang*, Qian Zhang*, Ashwin Seshia?, and Jin Xie*
1Zhejiang University, CHINA, 2University of Cambridge, UK, and
3National University of Defense Technology, CHINA

15:55 BETA GALLIUM OXIDE (B-Ga;03) VIBRATING
CHANNEL TRANSISTOR ..ottt se st e s sassessenens 186
Xu-Qian Zheng, Jaesung Lee, and Philip X.-L. Feng
University of Florida, USA

16:10 A MODE-LOCALIZED MAGNETOMETER WITH
RESOLUTION OF 6.9NT/NHZWITHIN THE RANGE OF 100 MT ....coovvverrrnne. 190
Wenmu Li, Fang Ye, Bing Ruan, Y ongcun Hao, and Honglong Chang
Northwestern Polytechnical University, CHINA



15:10

15:40

15:55

16:10

16:25

16:55

Session Xb - Gas Sensors
Room 109 - 110

Invited Speaker
MEMS GAS SENSORS - FROM NANOMATERIALS

TO MICROELECTRODES ...... .ot

Changhui Zhao, Huimin Gong, Gaogiang Niu, and Fel Wang
Southern University of Science and Technology, CHINA

AN INTEGRATED CMOSMEMSGASFLOW SENSOR WITH

DETECTION LIMIT TOWARDSMICROMETER PER SECOND ....................

Wei Xu', Xiaoyi Wang?, Xiaojin Zhao', Zongqin Ke', and Yi-Kuen Lee?
Shenzhen University, CHINA and
“Hong Kong University of Science and Technology, CHINA

GASDETECTION BY NEAR-INFRARED SPECTROSCOPY BASED

ON A SURFACE PLASMON RESONANCE PHOTODETECTOR .........cceucue.

Y osuke Y amamoto?, Masaaki Oshital, Masahiro Fukasawal,
Shiro Saito?, and Tetsuo Kan*

YUniversity of Electro-Communications, JAPAN and

%Aisin Cosmos R&D Co., Ltd., JAPAN

OPTIMIZATION OF NANO-COPPER ASH>S GAS SENSING MATERIAL
BY QUANTITATIVELY EVALUATING THERMODYNAMIC

ENTHALPY WITH RESONANT MICROCANTILEVER ..o

Ming Li*?, Pengcheng Xu'?, Haitao Y u™?, Xueging Wang"?,
Ying Chen?, and Xinxin Li?

Chinese Academy of Sciences (CAS), CHINA and
“University of Chinese Academy of Sciences (UCAS), CHINA

Session Xla - Resonant NEMS& MEMS
Ballroom A

Invited Speaker
RESONANT NANOELECTROMECHANICAL SYSTEMS (NEMYS):

PROGRESS AND EMERGING FRONTIERS ...

Philip Feng
University of Florida, USA

MONOLITHIC MEMSFILTER BANKS

ON RFSOI FRONT-END MODULE ..ot

Humberto Campanella™?, Y ou Qian, Christian O. Romero®,
Joan Giner!, and Rakesh Kumar!
'Global Foundries, SNGAPORE and “Tyndall National Institute, IRELAND



17:10

17:25

17:40

16:25

16:55

17:10

17:25

SINGLE-DIGIT-NANOMETER CAPACITIVE-GAP TRANSDUCED
MICROMECHANICAL DISK RESONATORS .....oiiiiiiecee e 222
Alper Ozgurluk, Kieran Peleaux, and Clark T.-C. Nguyen

University of California, Berkeley, USA

CAPACITIVE LAME MODE RESONATORSIN 65 uM-THICK
MONOCRYSTALLINE SILICON CARBIDE WITH Q-FACTORS

EXCEEDING 20 MILLTON ittt sies e sree st s s s ssre s snae s snreeenn 226
Jeremy Y ang, Benoit Hamelin, and Farrokh Ayazi

Georgia Institute of Technology, USA

AN EPI-SEAL ENCAPSULATED FRANKLIN OSCILLATOR SUSTAINING
MORE THAN 200,000,000 ELECTRIC SWITCHING CYCLES ....ccccovonnee 230
Danny A. Kassie', lan B. Flader?, Shai Shmulevich?,

Hyun-Keun Kwon?, Thomas W. Kenny?, and David Elata®

Technion - Israel Institute of Technology, |SRAEL and *Stanford University, USA

Session X1b - Flexible Bioelectronics & Biomaterials
Room 109 - 110

Invited Speaker

ORGANIC CONDUCTING POLYMERSFOR BIOELECTRONICS .......cocenee. N/A
Fabio Cicoira

Polytechnique Montréal, CANADA

OUT-OF-PLANE FLEXIBLE ELECTRONIC WHISKER ARRAY ...cccvvvevviieen. 235
Seiji Wakabayashi®, Takafumi Yamaguchi®, Takayuki Arie', Seiji Akitar,

and Kuniharu Takei'?

'Osaka Prefecture University, JAPAN and

2Japan Science and Technology Agency (JST), JAPAN

SELF-HEALING, HIGHLY-STRETCHABLE, TRANSPARENT,

AND ION-CONDUCTING HYDROGEL ELECTROLYTE-BASED
MICROSUPERCAPACITOR FOR FLEXIBLE ELECTRONICS.........ccocvcvrvnnene 239
Peisheng He, Yu Long, Renxiao Xu, Guangchen Lan, and Liwei Lin

University of California, Berkeley, USA

LOCALLY BENDABLE STIMULI-RESPONSIVE HYDROGEL ACTUATOR
WITH AXIALLY PATTERNED FUNCTIONAL MATERIALS ..o 243
Nobuki Takeuchi®, Shunsuke Nakajima’, Ryuji Kawano?,

Y utaka Hori*, and Hiroaki Onoe*

Keio University, JAPAN and *Tokyo University of Agriculture and Technology, JAPAN



17:40

17:55

19:00
-22:00

SOFT AND FLEXIBLE 3D-STRUCTURED DEVICE

WITH CRACK-FREE METAL PATTERNS ...t
Hyunmin Moon and Sohee Kim

Daegu Gyeongbuk Institute of Science and Technology (DGIST), KOREA

Adjourn for the Day

Tuesday Evening Event at the Vancouver Aquarium



Wednesday, January 22

Plenary Speaker 1V
Ballroom A
08:00 3D LASER NANOPRINTING ..oovisiirrreieieissessenssessessesssssssessesssssssssssssessessssssssssssessesnes 249

Martin Wegener
Karlsruhe Institute of Technology (KIT), GERMANY

Session X1 - Inertial Sensors
Ballroom A

08:45 INVESTIGATING LONG-TERM STABILITY OF WIDE BANDWIDTH
SURFACE ACOUSTIC WAVES GYROSCOPESUSING A
MONOLITHICALLY INTEGRATED MICRO-OVEN .....ccooviierieeeeneerieseenee s 252
Ashraf Mahmoud, Tamal Mukherjee, and Gianluca Piazza
Carnegie Méellon University, USA

09:00 A CORIOLISFORCE COMPENSATED MICRO THERMAL
CONVECTIVE ACCELEROMETER WITH LOW CROSSING EFFECT ........... 255
Xiaoyi Wang', Xu Zhao', Huahuang Luo®, Wei Xu?, and Yi-Kuen Lee"
'Hong Kong University of Science and Technology, HONG KONG and
“Shenzhen University, CHINA

09:15 MODELING AND FIRST CHARACTERIZATION OF
BROAD-SPECTRUM VIBRATION REJECTION OF
FREQUENCY MODULATED GYROSCORPES ......cccooeeeieieeeesee e 259
Marco Bestetti, Vaentina Zega, and Giacomo Langfelder
Politecnico di Milano, ITALY

09:30 A <100 PPB/K FREQUENCY-MATCHING TEMPERATURE STABILITY
MEMSRATE INTEGRATING GYROSCOPE ENABLED BY
DONUT-MASS STRUCTURE ...ttt tee e e s st e s snte e s snee e s ree s snne e 263
Shiori Kgji', Ryunosuke Gando®, Kei Masunishi®, Etsuji Ogawal, Fumito Miyazaki®,
Hiroki Hiraga®, Y asushi Tomizawa®?, and Hideki Shibata™
Toshiba Corporation, JAPAN and
“Device & System Platform Development Center Co., Ltd., JAPAN

09:45 Break



10:15

10:30

10:45

11:00

11:15

11:30

Session X1 - Power MEM S
Ballroom A

SELF-POWERED WIRELESSIOT SENSOR

BASED ON TRIBOELECTRIC TEXTILE .ot 267
Tianyiyi He', Feng Wen', Hao Wang", Qiongfeng Shi*, Zhongda Sun*,

Zixuan Zhang', Ting Zhang?, and Chengkuo Lee*

National University of Sngapore, SNGAPORE and

“Chinese Academy of Sciences (CAS), CHINA

A PLANAR ARCHITECTURE WITH DUAL-NONLINEARITY

FOR BANDWIDTH EXTENSION OF A MULTI-MODAL

ENERGY HARVESTER ..ottt 271
Ka Wang, Xiufeng Shao, Xuhan Dai, Zhuoqging Y ang, Guifu Ding, and Xiaolin Zhao
Shanghai Jiao Tong University, CHINA

SILICON-CHIP BASED ELECTROMAGNETIC VIBRATION ENERGY
HARVESTERSRAPIDLY FABRICATED BY WAFER-LEVEL MOLTEN

METAL MICRO-CASTING TECHNIQUE .....ooiiiiereenerieerieesee e 275
Ruofeng Han', Nianying Wang', Dacheng Xu?, Jiebin Gu*, and Xinxin Li*

Chinese Academy of Sciences (CAS), CHINA and 2Soochow University, CHINA

Session X1V - Fabrication & Materials
Ballroom A

FABRICATION OF SINGLE-CRYSTAL SILICON NANOSLITS

WITH FEATURE SIZESDOWN TO 4 NM AND HIGH

LENGTH-WIDTH RATIOS ..ottt et s et e setea s et e saveasaaeesarenesnseesaneessarenanns 279
Li Ye, Hao Hong, and Zewen Liu

Tsinghua University, CHINA

BROADBAND ANTIREFLECTIVE QUARTZ GLASSES

WITH DOUBLE-SIDE NANOCONE FORESTS ... 283
Y udong Y ang*, Haiyang Mao™®, Jin Li?, Meng Shi*, Kewen Long®, and Dapeng Chen'?
'Chinese Academy of Sciences (CAS), CHINA, 2Suzhou Resear ch Materials Microtech

Co., Ltd, CHINA, *Wuxi Internet of Things Innovation Center Co. Ltd., CHINA, and
“Foshan Chuandong Magnetic Electronics, CHINA

HIGHLY TRANSPARENT POROUSPOLYDIMETHYLSILOXANE

WITH MICRO-SIZE PORESUSING WATER AND ISOPROPANOL

MIXTURE oottt r e e et p e nr e e enenn e nn s 287
Y eunjun Kwak, Eunhwan Jo, Y unsung Kang, and Jongbaeg Kim

Yonsel University, KOREA



11:45 MEMSSTICTION SUPPRESSION USING
LOW-STRESS CAMPHOR SUBLIMATION ...ooiiieierieinnnieesieese s sssseseseseseenens 291
Rugved Likhite, Aishwaryadev Banerjee, Chayanjit Ghosh, Apratim Majumder,
Mohit Karkhanis, Hanseup Kim, and Carlos H. Mastrangelo
University of Utah, USA

Award Ceremony
Ballroom A
12:00 Award Ceremony and Final Remarks

12:30  Conference Adjourns



POSTER/ORAL PRESENTATIONS
Ballroom B/C
S- Sunday, January 19 - 13:30 — 15:30 M - Monday, January 20 - 13:45 - 15:45
T - Tuesday, January 21 - 13:30 - 15:30

POSTER CLASSIFICATION CHART

M aterials, Fabrication and Packaging for Generic MEMS & NEMS

S001 A SELECTIVE ELECTROCHEMICAL DOPAMINE
SENSOR BASED ON SILOXENE NANOSHEET ...ccccoivviriveerieeseseee s 295
Rajendran Ramachandran, Minzhang Li, Chengjie Ge, Zong Xiang Xu, and Fei Wang
Southern University of Science and Technology, CHINA

M-002 CMOSION SENSITIVE FIELD EFFECT TRANSISTORSFOR DETECTION
OF DNA HYBRIDIZATION UNDER DEBYE SCREENING EFFECT ................. 299
Chieh Lee and Michael S.-C. Lu
National Tsing Hua University, TAIWAN

T-003 CHARACTERIZING ELECTROGENIC CAPABILITIES
OF HUMAN GUT MICROBES ..ottt s 303
Mehdi Tahernia, Y ang Gao, Maedeh Mohammadifar,
MelissaR. Oefelein, Laura C. Cook, and Seokheun Choi
Sate University of New York, Binghamton, USA

S-004 IMPEDIMETRIC PLANT BIOSENSOR BASED ON MINIMALLY
INVASIVE AND FLEXIBLE MICRONEEDLE ELECTRODES......cccccccevvveiviinnens 307
Abdullah Bukhamsin, Khalil Moussi, Niketan Patel, Alex Przybysz,
Y gjun Wang, Simon Krattinger, and Jirgen Kosel
King Abdullah University of Science and Technology (KAUST), SAUDI ARABIA

M-005 NANOPIN-A MEMSBASED SENSOR FOR THE ANALYSIS
OF SINGLE CELL MECHANICAL PROPERTIES ......ooccitteeeeee vt 311
Momoko Kumemura', Lili C. Kudo? Zhongcai M&?, and Stanislav L. Karsten?
*Kyushu Institute of Technology, JAPAN and *NeurolnDx. Inc., USA



T-006 SIMULTANEOUS QUANTIFICATION AND IDENTIFICATION
OF PROTEIN BY METAMATERIAL PERFECT ABSORBER .....ccoovveieveiiiiiinins 315
Dongxiao Li*, Hong Zhou', Xindan Hui*, Donglin Hu',
Cheng Yang?, Xin Chen', Ming Chen?, and Xiaojing Mu*
'Chongging University, CHINA and *Third Military Medical University, CHINA

S-007 SURFACE-ENHANCED INFRARED ABSORPTION-BASED
BIOSENSOR AND ITSAPPLICATION TO DNA IDENTIFICATION ................ 319
Xindan Hui*, Hong Zhou', Dongxiao Li*, Donglin Hu*,
Cheng Y ang?, Hongzhi Pan', Ming Chen?, and Xiaojing Mu’
*Chongging University, CHINA and *Third Military Medical University, CHINA

M-008 3D HYDROGEL MANUFACTURING EMPLOYING
SELF-FOCUSING DURING PHOTO-CURING PROCESS ......c.cccoecvveeeereeeeee, 323
Gayeong Lee', Hidetoshi Takahashi?, Tetsuo Kan®, Jieun Kim®,
Nilsu Donmez*, Jihoon Park®, Dongwook Kim', Sanghoon Ka’,
Misong Nam*, Donggi Lim", and Y un Jung Heo'
'Kyung Hee University, KOREA, *Keio University, JAPAN, and
3University of Electro-Communications, JAPAN

T-009 LOCALLY-PATTERNED PARYLENE MEMBRANE ENABLES
ELECTRICAL RESISTANCE MEASUREMENT FOR A
CELLULAR BARRIER CONSISTING OF < 100 CELLS ...coooiieiieeeveeeeeeee e 325
Takumi Yamada, Minghao Nie, Ai Shima, Y uya Morimoto, and Shoji Takeuchi
University of Tokyo, JAPAN

S-010 PRECISE MANUFACTURING AND ASSEMBLY OF
3D METAL-ORGANIC FRAMEWORKSUSING
NATURAL PROTEIN TEMPLATES ...ttt 328
Jianjuan Jiang® and Tiger H. Tao?
Chinese Academy of Sciences (CAS), CHINA and
University of Chinese Academy of Sciences (UCAS), CHINA

M-011 PROGRAMMABLE DEGRADATION OF TRANSIENT SOLUBLE SILK
BASED OPTICAL DEVICESVIA THERMAL NANOIMPRINTING ......cccccee.... 331
Jianjuan Jiang®, Zhitao Zhou™?, Y anghong Zhang™?, and Tiger H. Tao™?
'Chinese Academy of Sciences (CAS), CHINA and
University of Chinese Academy of Sciences (UCAS), CHINA

T-012 STRETCHABLE AND PERFUSABLE MICROFLUIDIC
DEVICE FOR CELL BARRIER MODEL ...oooiiiiiiiec et ereee st ee e 334
Ryosuke Suzuki, Yuya Morimoto, Ai Shima, and Shoji Takeuchi
University of Tokyo, JAPAN



S-013 WEARABLE MULTI VITAL MONITOR FOR NEWBORNS ... 337
Go Inamori, Y utaka Isoda®, Umihiro Kamoto', Azusa Uozumi?,
Shuichi 1to? and Hiroki Ota®
Yyokohama National University, JAPAN and Yokohama City University, JAPAN

M-014 3D POCKET-SHAPE DERMIS-EQUIVALENT ASA
SKIN MATERIAL FOR A ROBOTIC FINGER .....ccooviiieeereeseesesiee e 340
Michio Kawai, Minghao Nie, Haruka Oda, Y uya Morimoto, and Shoji Takeuchi
University of Tokyo, JAPAN

T-015 DANDELION FLOWER LIKE, APTESFUNCTIONALIZED
GALLIUM NITRIDE MICROSPHERE FOR FLUORESCENCE
DETECTION OF BOVINE SERUM ALBUMIN PROTEIN ...cccceoenvirirerriererinnenes 342
Manimuthu Veerappan and Fei Wang
Southern University of Science and Technology, CHINA

S016 FACILEMETHODSTO MAKE PDMSHYDROPHILIC:
A TIME EVOLUTION STUDY FOR MICROFLUIDIC DEVICES .......cccoceevrunnene. 346
Daniel J. O'Brien, Andrew J. Sedlack, and Makarand Paranjape
Georgetown University, USA

M-017 A FLEXIBLE AND STRETCHABLE KIRIGAMI-INSPIRED
IMPLANTABLE NEURAL PROBE WITH FLOATING
MICROSITESFOR ELECTROPHYSIOLOGY RECORDINGS ......cccocceveivveeeenns 350
Zhejun Guo', Bowen Ji*, Longchun Wang', Bin Yang', Wei Wang?, and Jingquan Liu*
Shanghai Jiao Tong University, CHINA and ?Peking University, CHINA

T-018 ACCESSING ANALYTESWITHIN ON-SKIN FLUIDS
WITH WIRELESS EPIDERMAL OPTOELECTRONICS
FOR BIOMEDICAL MONITORING ...ttt 34
YujiaZhang"? and Tiger H. Tao"%3*°
Chinese Academy of Sciences (CAS), CHINA, “University of Chinese Academy of
Sciences (UCAS), CHINA, shanghai Tech University, CHINA,
“Zhangjiang Laboratory, CHINA, and *Shanghai Brain/Al Center, CHINA

S019 ANRF-POWERED WIRELESSMICRO-HEATER INTEGRATED
WITH ACRYLATE-COMPOSITE-BASED TEMPERATURE
REGULATOR FOR HYPERTHERMIA TREATMENT ..ot 357
Chao-Chi Yeh and Y ao-Joe Y ang
National Taiwan University, TAIWAN



M-020

T-021

S-022

M-023

T-024

S-025

M-026

T-027

CONCENTRIC, MEM SBASED OPTOELECTROMECHANICAL

PACER FOR MULTIMODAL CARDIAC EXCITATION .o siee s 361
Tobias Weber, Callum M. Zgierski-Johnston, Eric Klein,

Suleman Ayub, Peter Kohl, Oliver Paul, and Patrick Ruther

University of Freiburg, GERMANY

DERMAL ISF COLLECTION USING A SiMICRONEEDLE ARRAY ......cccoeuu... 365
Caleb A. Berry, Zachary R. Smith, Scott D. Collins, and Rosemary L. Smith
University of Maine, USA

HETEROGENEOUSAND MULTIFUNCTIONAL SILK

MICRONEEDLESFORIN SITU TREATMENT OF BRAIN GLIOMA ............... 369
Zijing Wang™?, Ruofeng Han?, Zhifeng Shi®, Ying Mao®, Tiger H. Tao?, and Nan Qin?
Shanghai Normal University, CHINA, “Chinese Academy of Sciences (CAS), CHINA, and
3Huashan Hospital of Fudan University, CHINA

HIGH-DENSITY MICRONEEDLE ARRAY (HIDMA):

AN INVIVO ELECTROPORATION METHOD FOR

LOW-VOLTAGE GENE DELIVERY oot 372
Junshi Li*, Tongren Y ang?, Dong Huang', Y ufeng Chen',

Y uanyu Huang?, and Zhihong Li*

'Peking University, CHINA and 2Beijing Institute of Technology, CHINA

HIGH-SPEED AND STEPPING MEMSROTARY ACTUATOR FOR
MULTIMODAL, 360° SIDE-VIEWING ENDOSCOPIC PROBES .........ccccoveveverenns 376
Sayed Mohammad Hashem Jayhooni*, Babak Assadsangabi®, Geoffrey Hohert?,

Pierre Lane?, Haishan Zeng?, and Kenichi Takahata®

YUniversity of British Columbia, CANADA and

“British Columbia Cancer Research Centre, CANADA

HIGHLY STRETCHABLE MICROELECTRODE ARRAY

FOR FREE-FORM 3D NEURONAL TISSUE ..ottt 380
Chaeyun Shim', Y ehhyun Jo*, Hyo Kyeong Cha?, Mi Kyung Kim",

Hyojung Kim', Geon Kook?, Kiup Kim*, Gi Hoon Son?, and Hyunjoo J. Lee*

K orea Advanced Institute of Science and Technology (KAIST), KOREA and

’Korea University, KOREA

IMPLANTED WIRELESSINTRAMEDULLARY FLUID

MODULATOR FOR BONE DENSITY AUGMENTATION .....cooiiiiieiiieee e 384
Ziyu Chen', Sunggi Noh?, Rhonda D. Prisby?, and Jeong-Bong L ee"

YUniversity of Texas, Dallas, USA and 2University of Texas, Arlington, USA

LEAKY OPTO-ELECTRICAL NEURAL PROBE FOR

OPTICAL STIMULATION AND ELECTROCHEMICAL

DETECTION OF DOPAMINE EXOCYTOSIS .....ooiciieenerieerieese e 388
Shashank Vasudevan, Janko Kgjtez, Arto Heiskanen,

Jenny Emnéus, and Stephan S. Keller

Technical University of Denmark, DENMARK



S-028

M-029

T-030

S-031

M-032

T-033

S-034

M-035

MICROFLUIDIC CHIP FOR SIMULTANEOUSLOADING AND INJECTION

OF A SINGLE CELL BY USING RACK AND PINION MECHANISMS ............. 392
Kevin T. Uning, Keita lchikawa, Akiho Hirao, Taiga Michimoto, Tasuku Sato,

Hiroaki Kume, Takumi Nishida, Shota lwakawa, and Y oko Y amanishi

Kyushu University, JAPAN

MICROMACHINED SHAPE MEMORY ALLOY ACTIVE STENT WITH
WIRELESS MONITORING AND RE-EXPANSION FEATURES ......cccccovviienee 396
Yong Xian Ang, Farah Afiga Mohd Ghazali, and Mohamed Sultan Mohamed Al

Universiti Teknologi Malaysia, MALAYS A

PUL SED WAVE DOPPLER ULTRASOUND USING 3.7 MHZ PMUTS

TOWARD WEARABLE BLOOD FLOW MEASUREMENTS ..., 400
Hong Ding*, Dengfei Yang", Jinghui Xu?, Xuying Chen®, Xianhao L€', Y ong Wang",

Liwei Lin®, and Jin Xie"

1Zhejiang University, CHINA, 2University of California, Berkeley, USA,

3Jilin University, CHINA, and “Guangzhou Chen Fang Info Tech Ltd., CHINA

SKIN-ATTACHABLE AND IMPLANTABLE POLYMER MICRONEEDLE
BIOSENSOR FOR CONTINUOUS GLUCOSE MONITORING .....cccoveeviiiieeeene 404
Hyunsik Kim', Hyosang Y oon*, Md. Sharifuzzaman’,

Jongcheol Park?, Dagheum Kim', and Jaeyeong Park’

YK wangwoon University, KOREA and *National Nanofab Center, KOREA

TRANSDERMAL DRUG DELIVERY BASED ON LIQUID

NEEDLES GENERATED BY HYPERSONIC SYSTEMS ..o 408
Ji Liu, Xinyi Guo, Mengjie Sun, Huihui Xu, Wei Pang, and Xuexin Duan

Tianjin University, CHINA

TWO-LAYER SCAFFOLD PLATFORMSFOR DRUG

SCREENING OF NASOPHARYNGEAL EPITHELIAL CELLS ..cooovveeeeeeeeeee. 412
Bowie P. Lam, Ka Chi Sarah Cheung, Yun Wah Lam, and StellaW. Pang

City University of Hong Kong, HONG KONG

ULTRA-FLEXIBLE NEURAL PROBESWITH

ELECTROCHEMICAL MODIFIED ELECTRODES

FOR RELIABLE, CHRONICAL RECORDING ....uuvttiieiiieniiiesssesannanns 416
Y u Zhou?, Zhitao Zhou®, Ming Li*, Tiger H. Tao™?, and Xiaoling Wei*

Chinese Academy of Sciences (CAS), CHINA and

University of Chinese Academy of Sciences (UCAS), CHINA

ULTRA-THIN, ULTRA-CONFORMAL NEURAL INTERFACES. ......c..cccoveviveens 419
Ting Xiao™?, Zhitao Zhou??, Faming Zheng®*, Y u Zhou®?,

Feihong Xu?3, Shan Zhang?®?, Zhifeng Shi?, Ying Mao®, and Tiger H. Tao**

Shanghai Normal University, CHINA, Chinese Academy of Sciences (CAS), CHINA,
University of Chinese Academy of Sciences (UCAS), CHINA, and

*Fudan University, CHINA



T-036 WAFER-SCALE GRAPHENE-BASED SOFT ELECTRODE
ARRAY WITH OPTOGENETIC COMPATIBILITY oevveeeeeeeeeeeeeseeseeseesssssesseseens 421
Andradal. Velea!, Sten Vollebregt!, Gandhika K. Wardhana', and Vasiliki Giagka®?
TU Delft, NETHERLANDS and Fraunhofer 1ZM, GERMANY

S-037 BIOGENIC PALLADIUM NANOPARTICLESFOR IMPROVING
BIOELECTRICITY GENERATION IN MICROBIAL FUEL CELLS .................. 425
Mehdi Tahernia, Maedeh Mohammadifar, Shuai Feng, and Seokheun Choi
Sate University of New York, Binghamton, USA

M-038 MOTILITY OF MICROTUBULESDRIVEN BY KINESIN IN A
VISCOELASTIC MEDIA ON AU NANO-PILLAR SUBSTRATE ....ccceevvvcvrinnn. 429
Masayuki Furukawa, Taikopaul Kaneko, and Ryuji Y okokawa
Kyoto University, JAPAN

T-039 NANO CAPSULE BASED CHEMICAL RELEASING SYSTEM
FOR INSECT-COMPUTER HYBRID ROBOT .....ooiiiiieee e 433
Long D. Le*, Keitaro Sou™?, and Hirotaka Sato*
*Nanyang Technological University, SNGAPORE and ?Waseda University, JAPAN

S040 3D SILK-BASED BIOELECTRONIC SCAFFOLDS
FOR OSTEOCHONDRAL REGENERATION .....oorvineerieisnessesssssssssssssssssessssannens 437
Zhiheng Gao™?, Shengkun Li®, Fang Chen?, Yinghui Hua’,
Tiger H. Tao*?, and Keyin Liu?
shanghaiTech University, CHINA, “Chinese Academy of Sciences (CAS), CHINA, and
®*Huashan Hospital of Fudan University, CHINA

T-041 AIRWAY-ON-A-CHIP: DEVELOPMENT AND INVITRO VALIDATION
OF A MICROFLUIDIC CELL CULTURE MODEL FOR CHRONIC
OBSTRUCTIVE PULMONARY DISEASE ...ttt 440
Tanya J. Bennet!, Brenda Shen?, Jeremy Siwik®, Stephanie Pan®,
Cheng Wei Tony Yang', Tillie Hackett', Don D. Sin*,
Tillie L. Hackett', and Karen C. Cheung®
YUniversity of British Columbia, CANADA, McGill University, CANADA, and
3University of Arizona, USA



S-042 AN ON-CHIP VASCULAR NETWORK TO INVESTIGATE PERICYTE
MIGRATION AND INTERCELLULAR SIGNALING .eviiiiiriieee e, 444
Scott Erickson®, Hiroki Ihara’, Sanshiro Hanada?, Koichi Nishiyama?,
Takashi Miura®, and Ryuji Y okokawa®
'Kyoto University, JAPAN, 2Kumamoto University, JAPAN, and
3kyushu University, JAPAN

M-043 ASSEMBLY OF MODULAR TISSUE STRUCTURE OF MICRO-FIBERS
USING MAGNETIC FORCE AND CAPILLARY FORCE .....ccccooniiierereneeieens 448
Zhaoyu Wang, Taisuke Masuda, Katsuki Miki, Hisataka Maruyama,
and Fumihito Aral
Nagoya University, JAPAN

T-044 CONTROLLED STRAIN OF CARDIAC MICROTISSUE
VIA MAGNETIC ACTUATION ..ottt st 452
Joshua Javor, Subramanian Sundaram, Christopher Chen, and David J. Bishop
Boston University, USA

S045 FORMATION OF MICRO-SIZE PERFUSABLE CHANNEL S
INMM-THICK MUSCLE TISSUE STYLE ...ooiiiireenrieerreeeeees e 456
Y asuaki Ishii, YuyaMorimoto, Ai Shima, and Shoji Takeuchi
University of Tokyo, JAPAN

M-046 MICRO TISSUE ASSEMBLY FOR CO-CULTURING
3D SKELETAL MUSCLE AND ADIPOSE TISSUES .....ccccoviirrininiresieesie s 459
Byeongwook Jo, Minghao Nie, Ai Shima, Y uya Morimoto, and Shoji Takeuchi
University of Tokyo, JAPAN

T-047 QUALITY PREDICTION OF EMBRYONIC BODIESON
INTEGRATED SPHEROID CULTURE CHIP BY USING
3D CONVOLUTIONAL NEURAL NETWORK ....ooeereeeeeereeseeeeesseseeeeeseeeseseeeseone 461
Shuya Suda’, Chihiro Aoyama, and Masashi |keuchi?
YUniversity of Tokyo, JAPAN and Cymss-bio Inc., JAPAN

S048 A HIGH SENSITIVE AND LOW PARASITIC CAPACITANCE FOLDING
MICRO COIL WITH MULTILAYERED ZIGZAG DIAMETER WIRING ......... 465
Tomohiko lzumizaki, Masataka Hori, and Tetsuji Dohi
Chuo University, JAPAN

M-049 A MICROCHAMBER DEVICE FOR EVALUATION
OF THE BARRIER FUNCTIONS OF EPITHELIAL CELLS ...ccoovvvvveereericnennen 469
Masayoshi Nakano, Mamiko Tsugane, Daichi Sakuma, Fumiko Sunaga,
and Hiroaki Suzuki
Chuo University, JAPAN



T-050 IN-SITU ELECTROPORATION ON A MICROPORE-ARRAYED
FILTER FOR CELL LABELLING ..ottt ttee e sitee e s e s 473
Tingting Hun', Yaoping Liu*, Y echang Guo', Dong Huang",
Mingxin Xu?, Qi Wang®, Zhihong Li**, and Wei Wang"*
'Peking University, CHINA, “Dalian Medical University, CHINA, and *National Key
Laboratory of Science and Technology on Micro/Nano Fabrication, CHINA

S051 MICRO-FABRICATED SKIN-LIKE ALN/POLYIMIDE/PDMS
SENSOR FOR OBSTRUCTIVE SLEEP APNEA MONITORING ....coocevvveeviinnens 477
Tao Sun* and Wei Mong Tsang?
"Massachusetts Institute of Technology, USA and
%Chongging United Microelectronics Center Co., Ltd., CHINA

M-052 ON CHIP MONITORING OF TIGHT JUNCTIONSFORMED ON AN
EPITHELIAL MONOLAYER AND THE EFFECT OF EXTRACELLULAR
CALCIUM ION REMOVAL FROM APICAL AND BASAL SIDES ........ccccuveee... 481
Y uji Takata', Ryohei Ueno®, Ramin Banan Sadeghian®, Yang Liu®,

K aori Naganuma®, Kiyotaka Tsuji%, and Ryuiji Y okokawa
Kyoto University, JAPAN and 2Panasonic Cor poration, JAPAN

T-053 15MILLINEWTON FORCE,1MILLIMETER DISPLACEMENT,
LOW-POWER MEMS GRIPPER ..ot 485
Craig B. Schindler, Hani C. Gomez, Dillon Acker-James,
Daniel Teal, Wei Li, and Kristofer S.J. Pister
University of California, Berkeley, USA

S054 A CATERPILLAR-INSPIRED SOFT ROBOT
BASED ON THERMAL EXPANSION ..o 489
Zihao Song, Ryosuke Matsuda, Ken Matsubara, Fumika Nakamura, and Hiroki Ota
Yokohama National University, JAPAN

M-055 A PLANAR SINGLE-ACTUATOR BI-STABLE
MECHANICAL LATCH ASANELECTRICAL SWITCH ..ccocovvieeeeeeeee e 493
Yang Bu', Yue Jiang®, Saeko Kawano?, Brian S.T. Tam", Sheng Ni?, Liying Lin®,
Osamu Tabata?, Toshiyuki Tsuchiya®, Xiaohong Wang®, and Man Wong*
"Hong Kong University of Science and Technology, CHINA,
“Kyoto University, JAPAN, and *Tsinghua University, CHINA

T-056 DEVELOPMENT OF MICRO PUMP USING MAGNETIC
ARTIFICIAL CILIAWITH METACHRONAL WAVE ... 497
Hayato Shinoda and Fujio Tsumori
Kyushu University, JAPAN



S-057

M-058

T-059

S-060

M-061

T-062

S-063

M-064

ELECTRICALLY CONTROLLED GEL ACTUATOR

USING LIQUID METAL ELECTRODE ...ttt erttee e seee e eveeee s 501
Ken Matsubara, Y oshimi Tanaka, Ohmi Fuchiwaki, and Hiroki Ota

Yokohama National University, JAPAN

MANIPULATION OF MICROSCALE OBJECTSUTILIZING THE
SMECTIC-ISOTROPIC PHASE INTERFACE FORCE BY A

LIQUID CRYSTALLINE MICROACTUATOR DEVICE .....cccooiiiieeiierciiee e 505
Jose Eduardo Mejia, Tomohiro Tsuji, and Shigeomi Chono

Kochi University of Technology, JAPAN

MICRO ELECTROMAGNETIC FLAT MOTOR USING AN

80-POLESAND 0.3-MM-THICK RING MAGNET FOR HIGH TORQUE .......... 509
Dong Han, KeitaNagai, and Tadahiko Shinshi

Tokyo Institute of Technology, JAPAN

PIEZOELECTRIC MICROSPEAKER USING NOVEL

DRIVING APPROACH AND ELECTRODE DESIGN

FOR FREQUENCY RANGE IMPROVEMENT ..t 513
Hsu-Hsiang Cheng®, Sung-Cheng Lo", Yi-JiaWang', Yu-Chen Chen®,

Wei-Cheng Lai*, Meng-Lin Hsieh', Mingching Wu?, and Weileun Fang*

National Tsing Hua University, TAIWAN and “CoretronicMEMS Co., Ltd., TAIWAN

RESONANT PZT MEMSMIRROR WITH SEGMENTED ELECTRODES ........ 517
Adrien Piot*, Jaka Pribosek’, Jordan Maufay®, Johannes Schicker®,

Andreas Tortschanoff*, Ramin Matloub?, Paul Muralt?, and Mohssen Moridi*

'Slicon Austria Labs GmbH, AUSTRIA and

?Ecole Polytechnique Fédérale de Lausanne (EPFL), SMTZERLAND

SELF-CLEANING DEVICE USING SAW ACTUATION ...oociiririrenenenenesienene 521
Hyeonseok Song, Jeongmin Lee, Kang Y ong Lee, and Sang Kug Chung
Myongji University, KOREA

TOWARDSAERODYNAMIC CONTROL OF MINIATURE

ROCKETSWITH MEMS CONTROL SURFACES ......coootiireereieereese e 523
Ahad M. Rauf, Brian G. Kilberg, Craig B. Schindler, Sang A. Park,

and Kristofer S.J. Pister

University of California, Berkeley, USA

WIDE ANGLE AND HIGH FREQUENCY (>120 DEGREES@ 10 KHZ/90
DEGREES@ 30 KHZ) RESONANT SI-MEMSMIRROR USING

A NOVEL TUNING-FORK DRIVING ....ccooiiiiiesesesteieeeee e 527
Takami Ishida, Kazuki Komaki, Takakiyo Harigai,

Ryoichi Takayama, and Takuma Katayama

Panasonic Corporation, JAPAN



T-065 A MEMSPIEZOELECTRIC VIBRATION ENERGY HARVESTER
BASED ON TRAPEZOIDAL CANTILEVER BEAM ARRAY ..o 532
Xianming He, Quan Wen, Zhiyu Wen, and Xiaojing Mu
Chongging University, CHINA

S-066 ELECTROMAGNETIC ENERGY HARVESTER WITH INERTIAL
ROTARY STRUCTURE FOR HUMAN MOTION APPLICATION
AT ULTRA-LOW FREQUENCY ..ottt ettt 536
Anxin Luo™?, Yulong Zhang', Weihang Xu*, Yan Lu?, and Fei Wang*
'Southern University of Science and Technology, CHINA and
University of Macau, CHINA

M-067 PNIPAM/SWCNT-BASED HYDROGEL MICRO-GRIPPER DRIVEN
BY INFRARED LIGHT FOR INTRAVASCULAR SURGERY .....cccocvvvrivieiiinnens 540
Takaya Kuroda and Hiroaki Onoe
Keio University, JAPAN

T-068 SELF-POWERED WIND SENSOR BASED ON TRIBOELECTRIC
GENERATOR WITH CURVED FLAP ARRAY FOR
MULTI-DIRECTIONAL WIND SPEED DETECTION ...cocceceveererieerieeseseeeseenens 542
Dae-Sung Kwon, Soonjae Pyo, and Jongbaeg Kim
Yonsel University, KOREA

S-069 SOUND PRESSURE AND LOW FREQUENCY ENHANCEMENT
USING NOVEL PZT MEMSMICROSPEAKER DESIGN ....cooociiiiiiieee e 546
Shih-Hsiung Tseng™?, Sung-Cheng Lo", Yi-JiaWang',
Shih-Wei Lin', Mingching Wu?, and Weileun Fang*
!National Tsing Hua University, TAIWAN and “Coretronic MEMS Corp., TAIWAN

M-070 THIN-FILM PROCESSING TECHNOLOGIESOF PIEZOELECTRIC
MATERIALSFOR IOT/IOE APPLICATIONS ..ot seese e 550
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