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MEMS 2021 PROGRAM SCHEDULE

Day 1 - Monday, 25 January

Welcome Address

07:45 MEMS 2021 Conference Chairs
Philip Feng, University of Florida, USA
Niclas Roxhed, KTH Royal Institute of Technology, SWEDEN
Haixia"Alice" Zhang, Peking University, CHINA

| EEE Electron Devices Society Robert Bosch Micro and

Nano Electro Mechanical Systems Award
08:00 Award Recipient
Chang-Jin“CJ’ Kim
University of California, Los Angeles, USA

Plenary Speaker Presentation |

08:15 MICROTECHNOLOGIES AND NANOTECHNOLOGIESIN DRUG DELIVERY ...ccooovvrrricieeen 1
Robert S. Langer
Massachusetts I nstitute of Technology, USA

09:00 - 09:05 Transition Break

Session la - Laser Machining & 3D Structures

09:05 MICRO HEMISPHERICAL RESONATORSWITH QUALITY FACTOR
OF 1.18MILLION FABRICATED VIA LASER ABLATION ..ooiiii ittt sree e ene e s sne e snee e 6
Yan Shit, Kun Lut, Bin Li*, Yimo Chen?, Xiang Xi*, Yulie Wu*, Xuezhong Wu'?, and Dingbang Xiao“?
*National University of Defense Technology, CHINA and ?Hunan MEMS Research Center, CHINA

09:20 3D NANOPRINTED EXTERNAL MICROFLUIDIC STRUCTURES
VIAEX SITUDIRECT LASER WRITING ..ottt st es 10
Ruben Acevedo, Ziteng Wen, lan B. Rosenthal, Emmett Z. Freeman,
Michael Restaino, Noemi Gonzalez, and Ryan D. Sochol
University of Maryland, College Park, USA

09:35 MICROMACHINED MULTI-ION SOURCESINTEGRATED
MICRO-FLUIDIC CHANNELS ...ttt e st ne st e s s e e saesenensenesessenenenes 14
Nguyen-Van Chinh, Le-Van Minh, Takahito Ono, and Hiroki Kuwano
Tohoku University, JAPAN



Session |b - Drug Delivery

09:05 A DISSOLVABLE MICRONEEDLE PATCH BASED ON MEDICAL
ADHESIVE TAPE FOR TRANSDERMAL DRUG DELIVERY ..t esee e 18
Tingyu Li*?, Junshi Li, Zhongyan Wang", Yingjie Ren'?, Y ufeng Jin?,
Dong Huang®, Qining Wang', and Zhihong Li*
'Peking University, CHINA and “Peking University Shenzhen Graduate School, CHINA

09:20 FIRST MICRO SWIRL NOZZLE FOR FAST DRUG DELIVERY TO THE LUNG .....ccceeevvvrrennee 22
Torben S. Last, Goran Stemme, and Niclas Roxhed,
KTH Royal Ingtitute of Technology, SWEDEN

09:35  ULTRASOUND-TRIGGERED DRUG RELEASE FROM
HYDROGEL MICROSPHERESWITH RELEASE BOOSTER ........oovuureeeeeeeeeseeeessseesseeseessssssssensennes 26
Takeshi Kubota®, Y uta Kurashina?, and Hiroaki Onoe*
Keio University, JAPAN and *Tokyo Institute of Technology, JAPAN

Session | ¢ - Self-Power ed/Wireless Sensors & Actuators

09:05 AN ELECTROSPUN PVDF-TRFE/M XENE NANOFIBOURS
MAT-BASED SELF-POWERED MOTION SENSOR .....ccoeiiiiiireeeeriese e 30
S M Sohel Rana, M. Toyabur Rahman, M. Salauddin, Hyunok Cho, and Jae Y . Park
Kwangwoon University, KOREA

09:20 DOUBLE-SIDED LASER-INDUCED GRAPHENE BASED
SMART BRACELET FOR SENSING AND ENERGY ...ooiiiiiirieerieieeceene et seeens 34
Haobin Wang, Zehua Xiang, J Wan, Y u Song, and Haixia Zhang
Peking University, CHINA

09:35 DUAL-TRANSDUCTION ELECTROMECHANICAL RECEIVER
FOR NEAR-FIELD WIRELESS POWER TRANSMISSION ....cooiiirrtinereeiencrieenesee e 38
Spencer E. Smith, Miah A. Halim, Adrian A. Rendon-Hernandez, and David P. Arnold
University of Florida, USA

09:50-09:55  Transition Break

09:55 - 10:30

Poster Session | |
10:30—-11:30  Presentationsare listed by topic category with their assigned number starting on page 19.

11:35-11:35  Transition Break

Invited Speaker Presentation la

11:35 TUBULAR MICROMOTORSAND MICROROBOTSFOR BIOMEDICAL APPLICATIONS
Oliver G. Schmidt
Institute for Integrative Nanosciences, Leibniz IFW Dresden, GERMANY



Invited Speaker Presentation |b |

11:35 NANOFABRICATION TOWARD HIGH-RESOLUTION AND LARGE AREA ..o 42
Wen Qiao®, Donglin Pu*, and L_in-Sen Chen?
1s0ochow University, CHINA and 23VG Optronics, Co., Ltd, CHINA

12:05- 12:10 Transition Break

Session |la - Robot/Tactile Sensors

12:10 ETHANOL DRIVEN MICRO-ROBOTSWITH PHOTONIC COLLOIDAL
CRYSTAL HYDROGEL FOR EXPLORING AND SENSING STIMULI ..oovoviieiceeeeee e 47
Koki Y oshida, Shota Y amawaki, and Hiroaki Onoe
Keio University, JAPAN

12:25 BIOINSPIRED LIQUID METAL BASED SENSING SYSTEM
FOR COMPLIANCE DETECTION ..ottt eteee et eette e e s s esvse e s sasbeeessesbesessanssenesssssenessesens 51
Haotian Chen, Ivan Furfaro, and Stéphanie P. Lacour
Ecole Polytechnique Fédérale de Lausanne (EPFL), SMTZERLAND

12:40 A HYBRID IONIC NANOFIBROUS MEMBRANE BASED PRESSURE SENSOR
WITH ULTRA-HIGH SENSITIVITY OVER BROAD PRESSURE RANGE
FOR WEARABLE HEALTHCARE APPLICATIONS ..ottt 55
Sudeep Sharma, Ashok Chhetry, Seokgyu Ko, and Jae Y eong Park
Kwangwoon University, KOREA

12:55 HEART SOUND MONITORING BASED ON A
PIEZOELECTRIC MEMSACOUSTIC SENSOR ....coioirrieirerieeresieeseseenesestesesessesesessesessssesessesesessesessnes 59
Mengjiao Qu, Dengfei Yang, Xuying Chen, Dongsheng Li, Ke Zhu, and Jin Xie
Zhgjiang University, CHINA

Session |1b - Nanofabrication & Surface Engineering

12:10 REWRITABLE OPTICAL STORAGE MEDIUM OF SILK
PROTEINSUSING TIP-BASED NANOLITHOGRAPHY ..ottt svee e snee e 63
Zhitao Zhou', Woonsoo Lee?, Xinzhong Chen®, Nan Qin*, Jianjuan Jiang®,
Keyin Liu', Mengkun Liu®, and Tiger H. Tao™*
Chinese Academy of Sciences, CHINA, 2University of Texas, Austin, USA,
Sony Brook University, USA, and “University of Chinese Academy of Sciences, CHINA

12:25 BIONIC ARTIFICIAL COMPOUND EYESIMAGING SYSTEM
BASED ON PRECISION ENGRAVING ..ottt se s b e e s e e se s e e ssenessssenessnes 67
Yueqi Zhai, Jiagi Niu, Jingguan Liu, and Bin Yang
Shanghai Jiao Tong University, CHINA

12:40 DEFORMABLE SUPEROLEOPHOBIC SURFACES
WITH HIGH MECHANICAL RESILIENCE ..ot 71
Qingyang Sun and Tingyi “Leo” Liu
University of Massachusetts, Amherst, USA

12:55 KIRIGAMI STRUCTURE WITH A LARGE UNIFORM DEFORMATION REGION ......cccoueuninne. 75
Hiroki Taniyamaand Eiji Iwase
Waseda University, JAPAN



Session |1¢c - Actuators

12:10

12:25

12:40

12:55

13:10

STIFFNESS-TUNABLE MICROSTRUCTURESBASED ON
ELECTROTHERMAL BIMORPH BEAMS ..ottt sne e naee e
Lei Xiao', Yingtao Ding', Peng Wang?, Hengzhang Y ang', and Huikai Xie*

!Beijing Institute of Technology, CHINA and *Wuxi WiO Technologies, Co. Ltd., CHINA

MULTI-WAY IN-PHASE/OUT-OF-PHASE DRIVING CANTILEVER ARRAY
FOR PERFORMANCE ENHANCEMENT OF PZT MEMSMICROSPEAKER
Yi-JiaWang", Sung-Cheng Lo*, Meng-Lin Hsieh®, Shao-Da Wang®, Y u-Chen Chen',
Mingching Wu?, and Weileun Fang*

*National Tsing Hua University, TAIWAN and 2Coretronic MEMS Co., LTD, TAIWAN

MODELING MATERIAL NONLINEARITIESIN PIEZOELECTRIC FILMS:
QUASI-STATIC ACTUATION ettt see ettt s s snne s
Andrea Opreni*, Nicol6 Boni?, Gianluca Mendicino®, Massimiliano Merli?,

Roberto Carminati?, and Attilio Frangi*

Politecnico di Milano, ITALY and 2STMicroelectronics, ITALY

DUAL-AXISRESONANT SCANNING MEMSMIRROR WITH

PUL SED-LASER-DEPOSITED BARIUM-DOPED PZT ...oooviieieeie e
Adrien Piot, Jaka PriboSek, and Mohssen Moridi

Slicon Austria Labs, AUSTRIA

Adjourn for the day



Day 2 - Tuesday, 26 January

Plenary Speaker Presentation |1

08:00

RECENT ADVANCESIN FLEXIBLE OPTOELECTRONICS .....cooiiiiieiereeee e N/A
Wei Huang
Northwestern Polytechnical University, CHINA

08:45—-08:50 Transition Break

Session |11a- Wearables

08:50

09:05

09:20

09:35

DESIGN AND FABRICATION OF FLEXIBLE TWO-PHASE HEAT

TRANSPORT DEVICE FOR WEARABLE INTERFACES ....ooo it 95
Kenya Sugimoto, Abdulkareem Alasli, Ai Ueno, and Hosel Nagano

Nagoya University, JAPAN

A BIOINSPIRED WIRELESS EPIDERMAL PHOTORECEPTOR FOR

SMART UV PROTECTION AND PHYSIOLOGICAL MONITORING ....cccecceeeceeeciee et 99
Y ujiaZhang"?, Mengwei Liu™?, and Tiger H. Tao"*34°

Chinese Academy of Sciences (CAS), CHINA, 2University of Chinese Academy of Sciences, CHINA,
3shanghai Tech University, CHINA, “Ingtitute of Brain-Intelligence Technology, CHINA, and

®Shanghai Research Center for Brain Science and Brain-Inspired Intelligence, CHINA

WEARABLE PIEZOELECTRIC THIN-FILM BASED BREATH SENSING

DEVICEWITH HIGHLY SENSITIVE AMMONIA DETECTION

ABILITY FOR EXAMINING KIDNEY DISEASE ...ttt 103
Guo-Hua Feng* and Pin-Cheng Su?

"National Tsing Hua University, TAIWAN and *National Chung Cheng University, TAIWAN

SELF-POWERED HYBRID WEARABLE E-SKIN FOR

ARTIFICIAL INTELLIGENCE SENSING SYSTEM ...coviieirreerirteeseetesesesee s sessenssesseeseesees 107
Jiayi Yang, Wei Xu, Shuangshuang Liu, SidaLiu, Di Feng, Yan Meng, and Meiqgi Wang

Beijing Jiaotong University, CHINA

Session I11b - Particle Handling

08:50

09:05

09:20

09:35

ULTRAHIGH RESOLUTION ON-CHIP SEPARATION SYSTEM

USING NEGATIVE MAGNETOPHORESIS ...t 111
Lin Zeng, Xi Chen, Jing Du, Zitong Y u, Rongrong Zhang, Yi Zhang, and Hui Y ang

Chinese Academy of Sciences (CAS), CHINA

CONTINUOUS-FLOW ELECTROKINETIC ENRICHMENT/SEPARATION

OF NANOPARTICLESUSING 3D MICROELECTRODE TRACKS ....oioeeerieeesieenesieeseseeens 115
Zili Tang, Stanley D. Kushigbor, and Levent Y obas

Hong Kong University of Science and Technology, HONG KONG

ONE-STEP SYNTHESISOF MAGNETIC HYDROGEL

MICROPARTICLESBASED ON ACOUSTIC MICROFLUIDICS ...t 119
Shanbo Jin', Ziwei Yang* Juan Ren?, Zhuangde Jiang', and Xueyong Wei*

IXi'an Jiaotong University, CHINA and ?Chang’ an University, CHINA

MAGNETIC FORCE-BASED MICROFLUIDIC CHIP FOR PLANT

SEED LEVITATION TO SIMULATE MICROGRAVITY ENVIRONMENT ...ccotnnirirriririeieieieenene 123
Jing Du, Lin Zeng, Zitong Yu, Xi Chen, Yi Zhang, and Hui Yang

Chinese Academy of Sciences (CAS), CHINA



08:50 DEVELOPMENT OF FLEXIBLE HAPTIC DEVICE BASED ON
ULTRA-THIN PZT/SILICON VIBRATOR ARRAY ettt sttt 127
Toshihiro Takeshita’, Takahiro Yamashita’, Toshiyuki Tsubakimoto?, Hidetoshi Nishio?,
Hiroyuki Okuno?, Takuto Ohzawa?, and Takeshi Kobayashi*
*National Institute of Advanced Industrial Science and Technology (AlST), JAPAN and
2OMRON Corporation, JAPAN

09:05 A BIDIRECTIONAL CMOSMEMSTHERMAL WALL SHEAR STRESS SENSOR
WITH IMPROVED SENSITIVITY AND LOW POWER CONSUMPTION ...ccoovevieveeriecieeceecreee 131
Xiaoyi Wang'?, Yifei Guo', Xu Zhao?, and Wei Xu*
Shenzhen University, CHINA and ?Hong Kong University of Science and Technology, HONG KONG

09:20 A WIRELESS CARDIOVASCULAR PRESSURE SENSOR BASED
ON AN IONTRONIC FILM WITH HIGH SENSITIVITY ot eeens 135
Ming-Xian Cai and Y ao-Joe Y ang
National Taiwan University, TAIWAN

09:35 AN ANTENNA-SHAPED MEMSTACTILE SENSOR WITH
ANGLE DETECTION CAPABILITY oottt ste et e s e s ssae e saesteenseesteessensseenses 139
Hayahide Oka', Kyohei Terao", Fusao Shimokawa', and Hidekuni Takao™?
'Kagawa University, JAPAN and 2Japan Science and Technology Agency (JST), JAPAN

09:50-09:55  Transition Break

Flash Poster Presentation | |

09:55 - 10:30

Poster Session || |

10:30-11:30  Presentationsare listed by topic category with their assigned number starting on page 19.

11:35-11:35  Transition Break

Invited Speaker Presentation Ila

11:35 NEAR-ZERO POWER INTEGRATED MICROSYSTEMSFOR THE 10T ...ccoiiiiirecereceee 143
Sungho Kang, Vageeswar Rajaram, Sila Deniz Calisgan, Antea Risso, Zhenyun Qian
and M atteo Rinaldi
Northeastern University, USA

Invited Speaker Presentation |lb

11:35 BEYOND-MATERIALSFOR SUSTAINABLE POWER GENERATION ...ccooviireerereeenereeee e 149
Miso Kim
Korea Research Institute of Sandards and Science (KRISS), KOREA

12:05-12:10 Transition Break



Session | Va - Resonator s

12:10

12:25

12:40

12:55

ACCELERATING MEMSDESIGN PROCESS THROUGH MACHINE

LEARNING FROM PIXELATED BINARY IMAGES ...ttt ssaassan e e e s e e s e s 153
Ruigi Guo', Renxiao Xu', Zekai Wang?, Fanping Sui', and Liwei Lin*

*University of California, Berkeley, USA and 2Wuhan University, CHINA

STANDARD CMOSINTEGRATED ULTRA-COMPACT

MICROMECHANICAL OSCILLATING ACTIVE PIXEL ARRAYS ... 157
Kalyani Bhosale', Chao-Y u Chen?, Ming-Huang Li*, and Sheng-Shian Li*

"National Tsing Hua University, TAIWAN and

*Taiwan Semiconductor Manufacturing Company, TAIWAN

A WIDE RANGE FREQUENCY COHERENT MODULATION CONTROL

BASED ON MODAL COUPLING EFFECT IN MEMSRESONATORS ... 161
Kuo Lu*, Xin Zhou™?, Qingsong Li*?, Kai Wu', Y ongmeng Zhang"?, Ming Zhuo?,

Xuezhong Wu'?, and Dingbang Xiao™?

"National University of Defense Technology, CHINA and 2Hunan MEMS Research Center, CHINA

TEMPERATURE COEFFICIENT OF RESONANCE FREQUENCY (TCf)

OF B-Ga,03 NANOMECHANICAL RESONATORS ....ooireeiirerieererieeses et seeens 165
Xu-Qian Zheng and Philip X.-L. Feng

University of Florida, USA

Session 1 Vb - Microdroplets

12:10

12:25

12:40

12:55

PROTEIN CRYSTALLIZATION IN MICRODROPLETSWITH THE

AID OF ELECTRICALLY INDUCED MICROBUBBLES .......ccooo ittt 168
Akiho Hirao", Naotomo Tottori*, Maasa Y okomori?, Miho Tagawa?,

Shigeo S. Sugano®, Shinya Sakumat, and Y oko Y amanishi*

"Kyushu University, JAPAN, “Nagoya University, JAPAN, and

3National Institute of Advanced Industrial Science and Technology (AlST)

ACOUSTICALLY DRIVEN DROPLET CENTRIFUGATION ENABLED

BY FREQUENCY OPERATIONSBEYOND PHONONIC BANDGAPS .......cccoceivieeenesieesesienaennas 172
Jingui Qian, Habiba Begum, Renhua Y ang, and Joshua E.-Y. Lee

City University of Hong Kong, HONG KONG

ACOUSTIC VALVE FOR DROPLET MICROFLUIDICS ..ottt sesesesisnenas 176
Xianming Qin, Lei Li, Zhuangde Jiang, and Xueyong Wei
Xi'an Jiaotong University, CHINA

PHARMACEUTICAL OPTO-ELECTRO SENSING SUTURE MADE

OF REGENERATED SILK PROTEIN ...ttt s e 180
Mengwei Liu™?, YujiaZhang"? Yinbo Peng®, and Tiger H. Tao"%*%°

1Chinese Academy of Sciences, CHINA, 2University of Chinese Academy of Sciences, CHINA,

3shanghai Jiao Tong University School of Medicine, CHINA, “ShanghaiTech University, CHINA,

SInstitute of Brain-Intelli gence Technology, CHINA, and

®Shanghai Research Center for Brain Science and Brain-Inspired Intelligence, CHINA

Session V¢ - Accelerometers

12:10

A MEMSACCELEROMETER WITH AN AUTO-TUNING SYSTEM

BASED ON AN ELECTROSTATIC ANTI-SPRING ....ccoiiiieii ettt srae e sre e 184
Chen Wang“?3, Y uan Wang’, Weidong Fang', Xiaoxiao Song*, Aojie Quan®,

Michiel Gidts®, Rui Esteves®, Jian Bai', Huafeng Liu*, and Michael Kraft®

Zhgjiang University, CHINA, 2University of Liege, BELGIUM, University of Leuven, BELGIUM, and
“Huazhong University of Science and Technology, CHINA



12:25

12:40

12:55

13:10

STRESS-AND-TEMPERATURE-INDUCED DRIFT COMPENSATION ON

A HIGH DYNAMIC RANGE ACCELEROMETER ARRAY USING DEEP

NEURAL NETWORKS ...ttt aene e se et e e se st ee e s e eesseseeseesenessesesesseneesesensssssenessesenenes 188
Vincent P.J. Chung, Yi-Chung Lin, Xiaoliang Li, Metin G. Guney,

Jeyanandh Paramesh, Tamal Mukherjee, and Gary K. Fedder

Carnegie Méellon University, USA

RESONANT ACCELEROMETERSBASED ON NANOMECHANICAL

PIEZORESITIVE TRANSDUCTION ..oiiiiie ettt ettt ettt st e st e saestassaaesnteeaesseese e e e saeanseesseessensens 192
Théo Miani', Thierry Verdot', Audrey Berthelot*, Federico Maspero®, Alexandra Koumela’,

Philippe Robert", Giacomo Langfelder?, Julien Arcamone’, and Marc Sansa®

'CEA-Leti, FRANCE, “Politecnico di Milano, ITALY, and *CNR-Istituto di Fotonica e Nanotecnologie, ITALY

A MEMSVIBRATING BEAM ACCELEROMETER FOR HIGH

RESOLUTION SEISMOMETRY AND GRAVIMETRY oottt anatr e e e e 196
Guillermo Sobreviela-Falces'?, Milind Pandit™?, Arif Mustafazade™?,

Chun Zhao?, Callisto Pili2, Colin Baker?, and Ashwin Seshia™?

*University of Cambridge, UK and *Silicon Microgravity Ltd., UK

Adjourn for the day



Day 3 - Wednesday, 27 January

Plenary Speaker Presentation |11

08:00 MICROELECTROMECHANICAL SYSTEMSIN THE QUANTUM LIMIT oo N/A
Andrew N. Cleland
University of Chicago, USA

08:45—-08:50 Transition Break

Session Va - GHz Acoustic Resonators

08:50 ALUMINUM NITRIDE COMBINED OVERTONE RESONATOR FOR
MILLIMETER WAVE 5G APPLICATIONS ..ottt st e st e e s snee e s ne e s 202
Meruyert Assylbekova®, Guofeng Chen?, Michele Pirro*, Giuseppe Michetti*, and Matteo Rinaldi’
INortheastern University, USA and 2Skyworks Solutions, Inc, USA

09:05 PHONON DIFFRACTION LIMITED PERFORMANCE OF
FABRY-PEROT CAVITIESIN PIEZOELECTRIC EPl —HBARS ..ot eeteeeet s eerseesnnesseeneennes 206
Vikrant J. Gokhale, Brian P. Downey, D. Scott Katzer, and David J. Meyer
US Naval Research Laboratory, USA

09:20 X-BAND AOM ON CHIP oottt st e st sbe s s aabe s sbe s e sas e s sbaeesabesebeeesabeesanbessnrasesaseesansenan 210
Hao Tian", Jungiu Liu?, Anat Siddharth?, Terence Blésin?, Tobias J. Kippenberg?, and Sunil A. Bhave!
*Purdue University, USA and ?Ecole Polytechnique Fédérale de Lausanne (EPFL), SM TZERLAND

09:35 THERMAL CHARACTERIZATION OF FERROELECTRIC
ALUMINUM SCANDIUM NITRIDE ACOUSTIC RESONATORS ....cootirirerireeeeeeeeeneeseneseseseseseneenns 214
Jiain Wang, Mingyo Park, and Azadeh Ansari
Georgia Institute of Technology, USA

Session Vb - Microfluidic Control /Organ on Chip

08:50 TRANSISTOR OFF-VALVE BASED FEEDBACK, METERING
AND LOGIC OPERATIONSIN CAPILLARY MICROFLUIDICS ..ot 218
Claude Meffan, Julian Menges, Fabian Dolamore, Conan Fee, RenWICK Dobson, and Volker Nock
University of Canterbury, NEW ZEALAND

09:05 "BEND-AND-BOND" POLYMER MICROFLUIDIC ORIGAMI .ottt csivee s 222
Weijin Guo™?, Jonas Hansson®, Linnea Gustafsson®, and Wouter van der Wijngaart*
'KTH Royal Institute of Technology, SWEDEN and “Shantou University, CHINA

09:20 FABRICATION AND CHARACTERIZATION OF 3D MICROELECTRODE
ARRAYS (3D MEAS) WITH "EDGE-WRAPPED" METAL INTERCONNECTS
AND 3D-PRINTED ASSEMBLY RIGSFOR SSMULTANEOUSOPTICAL AND
ELECTRICAL PROBING OF NERVE-ON-A-CHIP® CONSTRUCTS eouieeeeeeeeeeeeeeeeeeererereses s 226
Charles M. Didier*, Corey Rountree?, Julia Freitas Orrico®, Avra Kundu®, Nilab Azim®, Hieu Nguyen®,
Syed K. Pasha’, Laurie McCoy?, J. Lowry Curley?, Michael J. Moore®®, and Swaminathan Rgjaraman®
"University of Central Florida, USA, 2AxoSm Inc., USA, and *Tulane University, USA

09:35 SHAPE RETAINING AND SACRIFICIAL MOLDING FABRICATION
METHOD FOR ECM-BASED IN VITROVASCULAR MODEL ..vvvvveii et 230
Jumpei Muramatsu®, Wei Huang Goh?, Azusa Shimizu®, Kenya Hashimoto®,
Michinao Hashimoto?, Shigenori Miura®, and Hiroaki Onoe*
'Keio University, JAPAN, “Singapore University of Technology and Design, SINGAPORE, and
3University of Tokyo, JAPAN



08:50 CYLINDRICAL ELECTRET ENERGY HARVESTER WITH PERFORATED
ELECTRODE FOR INTRACARDIAC PACEMAKERS ...ttt 234
Wei-De Wang, Chia-Chun Hsieh, and Yi Chiu
National Chiao Tung University, TAIWAN

09:05 ENHANCING THE OUTPUT CHARGE DENSITY OF TRIBOELECTRIC
NANOGENERATOR VIA BUILDING CHARGE BLOCKING LAYER ....ccoonvrreerecreree s 238
Lingxiao Gao, Xin Chen, Fayang Wang, Dagiao Tong, Xianming He, and Xiaojing Mu
Chongging University, CHINA

09:20 PIEZOELECTRIC TANTALUM ALUMINUM NITRIDE FILMSFOR
VIBRATIONAL MICRO ENERGY HARVESTERS ..ottt ettt 242
Le Van Minh and Hiroki Kuwano
Tohoku University, JAPAN

09:35 MICROMACHINED FLEXIBLE SEMI-TRANSPARENT SILICON
SOLAR CELLSASPOWER SOURCESFOR MICROSYSTEMS .....coooieeereeesieeeseesesieeses e 246
Erfan Pourshaban, Aishwaryadev Banerjee, Chayanjit Ghosh,
Adwait Deshpande, Hanseup Kim, and Carlos H. Mastrangelo
University of Utah, USA

09:50-09:55  Transition Break

Flash Poster Presentation |
09:55 - 10:30

Poster Session |11 |

10:30-11:30  Presentationsare listed by topic category with their assigned number starting on page 19.

11:35-11:35  Transition Break

Invited Speaker Presentation Ill1a

11:35 IMPLANTABLE BRAIN COMPUTER INTERFACE DEVICESBASED
ON MEMS TECHNOLOGY ..ottt sttt st b bbbttt ss et e eneneas 250
Long-Chun Wang, Zhe-Jun Guo, Y e Xi, Ming-Hao Wang, Bo-Wen Ji,
Hong-Chang Tian, Xiao-Yang Kang, and Jing-Quan Liu
Shanghai Jiao Tong University, CHINA

Invited Speaker Presentation I11b

11:35 MEMS-ENABLED QUANTUM ATOMIC MAGNETOMETERS .....ccooi it 256
Sean Krzyzewski®, Orang Alem™?, and Svenja A. Knappe®?
lUniversity of Colorado, Boulder, USA and %FieldLine Inc., USA

12:05-12:10 Transition Break



Session Vla - Bio Electrodes

12:10

12:25

12:40

12:55

AN ULTRA-CONFORMABLE HIGHLY ENRICHED DISTRIBUTED BRAIN ELECTRODE ..... 260
Feihong Xu?, Zhitao Zhou"?, Haoyuan Li°, and Tiger H. Tao™?

"Chinese Academy of Sciences (CAS), CHINA,

2University of Chinese Academy of Sciences, CHINA, and *Fudan University, CHINA

ULTRA-FLEXIBLE, HIGH-DENSITY NEURAL ELECTRODE PROBES

FOR RELIABLE MULTI-REGION NEURAL ACTIVITY MONITORING .....ccccevievierieceeceeciene 263
Yu Zhou*?, Zhitao Zhou*, Haoyuan Li*, Huiran Yang, Xueying Wang"?, Zhifeng Shi®, Ying Mac®,

Tiger H. Tao™?, and Xiaoling Wei'?

Chinese Academy of Sciences (CAS), CHINA, ?University of Chinese Academy of Sciences, CHINA, and
®Fudan University, CHINA

FLEXIBLE CONCENTRIC RING ELECTRODE ARRAY FOR LOW-NOISE

AND NON-INVASIVE DETECTION ..ottt sesae e sesseesessesesaesesessenssessenssessensssssensssenenes 266
Zhongke Mei, Nan Zhao, Bin Y ang, and Jingquan Liu

Shanghai Jiao Tong University, CHINA

ANNULAR MICRO-NEEDLE ARRAY ASA MINIMALLY INVASIVE

FLEXIBLE DRY ELECTRODE FOR ON-HAIR EEG RECORDING .....cccccviiiniiriinieerenieeniesieneeens 270
Junshi Li, Zhitong Zhang, Zhongyan Wang, Yingjie Ren, Dong Huang, Qining Wang, and Zhihong Li

Peking University, CHINA

Session VIb - Thermal & Gas Sensors

12:10

12:25

12:40

12:55

PRINTED POLYMER COMPOSITE SENSORS FOR LOW-POWER, NEAR
ROOM-TEMPERATURE DETECTION AND CLASSIFICATION OF VOCS ....ccovrueercrenenene s 274
Mohammad Mahdi Kiaee, Thomas Maeder, and Juergen Brugger

Ecole Polytechnique Fédérale de Lausanne (EPFL), SMTZERLAND

A POLARIZATION-SENSITIVE PHOTODETECTOR BASED ON

3D MICROTUBULAR GRAPHENE FIELD-EFFECT TRANSISTOR .....cooiiirereenesieeneseeeseseeens 278
Y ang Zhang, Ke Li, Jingye Sun, Minggiang Zhu, Jincheng Li, and Tao Deng

Beijing Jiaotong University, CHINA

INFRARED THERMOPILE SENSORSWITH IN-SITU INTEGRATION OF

COMPOSITE NANOFORESTSFOR ENHANCED OPTICAL ABSORPTION ...coccivevveeeieeecveeenns 282
Meng Shi, Xin Dai?, Yang Liu*, NaZhou', Chenchen Zhang', Y ue Ni?,

Haiyang Mao®, and Dapeng Chen’

*Chinese Academy of Sciences (CAS), CHINA and 2Jiangsu Hinovaic Technologies Co., Ltd, CHINA

A NEW SCHEME TO ENHANCE/DECREASE SENSITIVITY OF A

MEMSRESONATOR USING PARAMETRIC MODULATION ..ot 286
Chengxin Li*, Jinggian Xi*, Yuan Wang', Fangzheng Li*, Lu Gao',

Huafeng Liu", Chun Zhao', and Liangcheng Tu™?

"Huazhong University of Science and Technology, CHINA and 2Sun Yat-sen University, CHINA

Session Vic - Optical MEM S

12:10

DESIGN AND FABRICATION OF A FORWARD VIEW SCANNER ON SIOB

WITH LATCH STRUCTURE FOR IMPROVED VERTICAL ORIENTATION ...coocevcieecieeereeeee, 290
Dingkang Wang", Dong Zheng", Sanjeev Koppal*, Bogian Sun?, and Huikai Xi€®

*University of Florida, USA and *Beijing Institute of Technology, CHINA



12:25

12:40

12:55

13:10

A HIGH-FREQUENCY TUNABLE PIEZOELECTRIC MEMS

SCANNER FOR FAST ADDRESSING APPLICATIONS ...ttt ettt te s seesves s 294
Paul Janin, Ralf Bauer, Paul Griffin, Erling Riis, and Deepak Uttamchandani

University of Srathclyde, UK

LOW-VOLTAGE SILICON PHOTONIC MEMS

SWITCH WITH VERTICAL ACTUATION ..eiiiii ettt sttt sre s s 298
Hamed Sattari®, Alain Y. Takabayashi®, Pierre Edinger?, Peter Verheyen®,

Kristinn B. Gylfason?, Wim Bogaerts®, and Niels Quack*

Ecole Polytechnique Fédérale de Lausanne (EPFL), SWITZERLAND,

K TH Royal Ingtitute of Technology, SWEDEN, *IMEC, BELGIUM, and “Ghent University, BELGIUM

SUBWAVELENGTH-ENGINEERED SUSPENDED SILICON WAVEGUIDE

FOR LONG-WAVE INFRARED SENSING APPLICATIONS ..ot 302
Weixin Liu, Yiming Ma, Y uhua Chang, Bowei Dong, Jingxuan Wei, and Chengkuo Lee

National University of Sngapore, SNGAPORE

Adjourn for the day



Day 4 - Thursday, 28 January

Plenary Speaker Presentation IV

08:00 EXPLORING SYNERGY BETWEEN DRUG DELIVERY AND MEMS ..ot N/A
AnjaBoisen
Technical University of Denmark, DENMARK

09:00 - 09:05 Transition Break

Session Vlla - Biomarker Detection

09:05 DETECTION OF METHYLATED CELL-FREE DNA FOR DIAGNOSISAND PROGNOSIS
OF OVARIAN CANCER ON AN INTEGRATED MICROFLUIDIC SYSTEM ....ccooieirrvereieenns 310
Y u-Jen Cheng, Chih-Hung Wang, and Gwo-Bin Lee
National Tsing Hua University, TAIWAN

09:20 HIGH-ENTROPY ALLOY NANOPARTICLESASCATALYST FOR NANOMOLAR-LEVEL
DETECTION OF NEUROTRANSMITTER SEROTONIN IN SERUM .....ccccovnnnniierieieeeineneneseens 314
Ming Li*?, Xuefeng Wang"?, Y arong Cheng™, Li Su™3, Pengcheng Xu*?, and Xinxin Li*?
Chinese Academy of Sciences (CAS), CHINA, 2University of Chinese Academy of Sciences, CHINA, and
3hanghai Normal University, CHINA

09:35 AN INTEGRATED MICROFLUIDIC SYSTEM FOR EARLY DIASNOSIS OF BREAST
CANCER IN LIQUID BIOPSY BY USING MICRORNA AND FET BIOSENSORS ......ccccceceoeeenen. 318
Chi-Chien Huang, Y u-Husan Kuo, Yi-Sin Chen, and Gwo-Bin Lee
National Tsing Hua University, TAIWAN

Session VIIb: Humidity Sensors

09:05 HIGHLY SENSITIVE AND FAST-RESPONSE HUMIDITY SENSOR BASED
ON SAW RESONATOR AND MOS, FOR HUMAN ACTIVITY DETECTION ...ccccocevveerrrrererrenns 322
Hanyong Dong, Dongsheng Li, Jintao Pang, Qian Zhang, and Jin Xie
Zhejiang University, CHINA

09:20 MICROMACHINED SILICON CANTILEVER RESONATOR-BASED
HUMIDITY SENSORSFOR MULTIFUNCTIONAL APPLICATIONS ..ot 326
Jiushuai Xu and Erwin Peiner
Technische Universitat Braunschweig, GERMANY

09:35 A HIGHLY SENSITIVE HUMIDITY SENSOR BASED ON NANOFORESTS ......ccooiiiniiieeee 330
Guidong Chen*?, Xin Dai®, Yang Liu“? Haiyang Mao™**, and Dapeng Chen*?
Chinese Academy of Sciences (CAS), CHINA, “University of Chinese Academy of Sciences, CHINA and
3Jiangsu Hinovaic Technologies Co., Ltd, CHINA

Session VIlc: Gyroscopes

09:05 AN ANTI-ALIASING AND SELF-CLOCKING ZAM COBWEB-LIKE DISK
RESONANT GYROSCOPE WITH EXTENDED INPUT RANGE ....oooovveveeeeeeeeseeeesseseseseseesssseennenn. 334
Fang Chen', Zuxiang Wen?, Dacheng Xu?, Wei Zhou', and Xinxin Li*
Chinese Academy of Sciences (CAS), CHINA and *Soochow University, CHINA



09:20 DESIGN OF PIEZOELECTRIC MEMSBULK ACOUSTIC WAVE
MODE-MATCHED GYROSCOPES BASED ON SUPPORT TRANSDUCER ......ccocoovnveirrieecnenee 338
Ngoc Minh Nguyen, Chin-Yu Chang, Gayathri Pillai, and Sheng-Shian Li
National Tsing Hua University, TAIWAN

09:35 A STUDY OF MODE-MATCHING AND ALIGNMENT IN PIEZOELECTRIC
DISK RESONATOR GYROSVIA FEMTOSECOND LASER ABLATION ..o 342
Zhenming Liu, Anosh Daruwalla, Benoit Hamelin, and Farrokh Ayazi
Georgia Institute of Technology, USA

09:50-09:55  Transition Break

Flash Poster Presentation |
09:55 - 10:30

Poster Session |V
10:30-11:30  Presentationsare listed by topic category with their assigned number starting on page 19.

11:35-11:35  Transition Break

Invited Speaker Presentation IVa

11:35 DEVELOP MICRO/NANO TECHNOLOGIESFOR CANCER DIAGNOSIS ... 346
Si-Yang Zheng
Carnegie Mellon University, USA

Invited Speaker Presentation Vb

11:35 10T4Ag: MEM S-ENABLED DISTRIBUTED SENSING, COMMUNICATIONS,
AND INFORMATION SYSTEMSFOR THE INTERNET OF THINGSFOR
PRECISION AGRICULTURE ...ttt st sr e b e s n s nesnesne e nnas 350
Cherie R. Kagan®, David P. Arnold®, Mark G. Allen’, and Roy H. Olsson®
'University of Pennsylvania, USA and “University of Florida, USA

12:05- 12:10 Transition Break

12:10 SAPPHIRE-SUPPORTED NANOPORES FOR LOW-NOISE DNA SENSING ......ccccovvreirreeeeen 354
Pengkun Xia, Jiawei Zuo, Shinhyuk Choi, Xiahui Chen, Jing Bai, and Chao Wang
Arizona Sate University, USA

12:25 HIGHLY SENSITIVE AND HIGHLY MULTIPLEXED CELL-FREE DNA GENOTYPING
USING 7.7X10*WELL DIGITAL PCRWITH MELTING CURVE ANALYSIS ....cocovveereerrerenennns 358
Tatsuo Nakagawa, Junko Tanaka, Kazuma Matsui, Kunio Harada, Akiko Shiratori, and Chihiro Uematsu
Hitachi, Ltd., JAPAN

12:40 A HIGH-THROUGHPUT NANOFLUIDIC DEVICE FOR SMALL
EXTRACELLULAR VESICLE NANOPORATION ..oooiicie ettt ettt 362
Rui Hao', Zitong Y u?, Jing Du*, Hang Guo?, Yi Zhang', and Hui Yang"
Chinese Academy of Sciences (CAS), CHINA and ?Xiamen University, CHINA



12:55

EXTRACTION AND QUANTIFICATION OF MICRORNA BIOMARKERS

FOR DIAGNOSISOF OVARIAN CANCER ON AN INTEGRATED

MICROFLUIDIC PLATFORM .ottt ettt ettt sttt s be s st st shas st s saessbeeassbessbessbeesris 366
Chia-Y u Sung, Chi-Chien Huang, Yi-Sin Chen, and Gwo-Bin Lee

National Tsing Hua University, TAIWAN

Session VIIIb - MEM Sfor Harsh Environment

12:10

12:25

12:40

12:55

WAFER-SCALE ENCAPSULATED SAW TEMPERATURE AND
PRESSURE SENSORS FOR HARSH ENVIRONMENTS ....vvuveeereeiereeiesssssssssssssssssssssssssssnsssansssens 370
Eldwin J. Ng*, Jaibir Sharma', EvaWai Leong Ching', Guogiang Wu',

Didier Pohl?, and Olivier Vancauwenberghe?

Agency for Science, Technology and Research (A* STAR), SINGAPORE and *Safran Tech, FRANCE

MEMSMAGNETOMETER USING MAGNETIC FLUX CONCENTRATORS

AND PERMANENT MAGNETS ..ottt ettt ettt e e e et s s s s s s s sssssssssseeaasassesssssssssssssssssssasassssssssnsnns 374
Federico Maspero®, Gabriele Gatani®, Simone Cuccurullo?, and Riccardo Bertacco™?

ICNR-Istituto di Fotonica e Nanotecnol ogie, ITALY, 2Politecnico di Milano, ITALY, and

3politecnico di Torino, ITALY

THE DESIGN AND FABRICATION OF THE HIGH INTEGRATED SENSITIVE
ELECTRODESBY ADOPTING THE ANODIC BONDING TECHNOLOGY

FOR THE ELECTROCHEMICAL SEISMIC SENSORS ...ttt eavae e 378
Chao Xu*?, Junbo Wang', Deyong Chen®, Jian Chen®, Wenjie Qi*?,

Bowen Liu*?, Xu She*?, and Tian Liang*?

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

OPTICAL FIBER-TIP PRESSURE SENSOR FEATURING A SPRING BODY

AND MULTIPOSITIONAL FABRY-PEROT CAVITY RESONATOR ..cocovovrirreciiereeeeeseseeseseeneeens 382
Jeremiah C. Williams', Joseph S. Suelzer?, Nicholas G. Usechak?, and Hengky Chandrahalim®

'U.S Air Force Institute of Technology, USA and ?Air Force Research Laboratory, USA

Session Vlllc - Ultrasonic Transducers

12:10

12:25

12:40

12:55

13:10

3D ULTRASONIC OBJECT DETECTIONSWITH >1 METER RANGE ....covivovveetee e 386
Zhichun Shao, Y ande Peng, Sedat Pala, Yue Liang, and Liwei Lin
University of California, Berkeley, USA

IMPROVED RING-DOWN TIME AND AXIAL RESOLUTION OF

PMUTSVIA A PHASE-SHIFT EXCITATION SCHEME ....ccooiiniirreeeceeene e e 390
Sedat Pala, Zhichun Shao, Y ande Peng, and Liwei Lin

University of California, Berkeley, USA

MONOLITHIC PMUT-ON-CMOSULTRASOUND SYSTEM

FOR SINGLE PIXEL ACOUSTIC IMAGING ...ooiotiietietieetieetee ettt sttt sve e te s s sbe s sre s s v e 394
Eyglis Ledesma, Ivan Zamora, Arantxa Uranga, and NUria Barniol

Universitat Autonoma de Barcelona, SPAIN

HYDROGEN SELECTIVE GASSENSOR BASED ON ATTENUATION

MEASUREMENT OF ACOUSTIC WAVE USING UNCOATED CMUT ..coooiiiiieeee e 398
Luis Iglesias Hernandez*, Priyadarshini Shanmugam?, Jean-Francois Michaud?,

Daniel Alquier?, Dominique Certon?, and |sabelle Dufour®

tUniversité de Bordeaux, FRANCE and 2Université de Tours, FRANCE

Adjourn for the day



Day 5 - Friday, 29 January

08:00 BERKELEY LIGHTS: MEMSTECHNOLOGY TO ENABLE
A SCALABLE AND SUSTAINABLE CELL-BASED FUTURE ..o N/A
Eric D. Hobbs
Berkeley Lights, Inc., USA

08:45—-08:50 Transition Break

Session | Xa - Organ on Chip

08:50 THREE-DIMENSIONAL MICROFLUIDIC DRUG SCREENING PLATFORM TO STUDY
VASCULARIZED HEPATOCELLULAR CARCINOMA IN HYPOXIC CONDITION ....ccceevrereenee. 403
Jungeun Lim, Hyeri Choi, and Noo Li Jeon
Seoul National University, KOREA

09:05 ENGINEERING MICROSCALE BIOMIMETIC HYDROSCAFFOLD FOR
DYNAMIC THREE-DIMENSIONAL MODELING OF PANCREATIC CANCER ....ccoccevevevvvveenee. 407
Frédérick De Miollis*?, Zied Souguir®, Charles Poiraud?, Joseph de Saxcé’, Lucie Dercourt?,
Elodie Vandenhaute®, Audrey Vincent?, Nathalie Maubon®, Isabelle Van Seuningen?, and Vincent Senez*
'CNRS, FRANCE, 2University of Lille, FRANCE, and ®HCS Pharma, FRANCE

09:20 HIGHLY ACCURATE MEASUREMENT OF TRANS-EPITHELIAL
ELECTRICAL RESISTANCE IN ORGAN-ON-A-CHIP ...ttt 411
Takashi Miyazaki, Jiandong Y ang', Satoshi Imamura’, Y oshikazu Hirai*,
Ken-ichiro Kamei®, Toshiyuki Tsuchiya', and Osamu Tabata™?
*Kyoto University, JAPAN and *Kyoto University of Advanced Science, JAPAN

09:35 EVALUATION OF TRANSEPITHELIAL ELECTRICAL RESISTANCE
OF PROXIMAL TUBULE TISSUE BY INCLUSION AND REMOVAL
OF EXTRACELLULAR CALCIUM TON ...titicieeccttesiee e rteesiee e ste e ssteeessteesssee s ssneesnssessssesssssessnsesssssessnns 415
Y uji Takata', Ryohei Ueno', Ramin Banan Sadeghian®, Kaori Naganuma?,
Kiyotaka Tsuji®, and Ryuiji Y okokawa®
'Kyoto University, JAPAN and *Panasonic Cor poration, JAPAN

Session | Xb - PMUT Sensors

08:50 A PMUT-BASED ULTRASONIC PROBE USED FOR CONTACT FORCE SENSING ......ccccceueuueee 419
Tingzhong Xu, Libo Zhao, Zixuan Li, Jiawei Yuan, Yihe Zhao, Guoxi Luo,
JieLi, Zhiakang Li, Ping Y ang, and Zhuangde Jiang
Xi'an Jiaotong University, CHINA

09:05 PIEZOELECTRIC MICROMACHINED ULTRASONIC TRANSDUCERS
FOR BLOOD VESSEL MOTION TRACKING ... .ttt eeettree et ee e e s e e e sasassns e s e s s e s e e s e s enans 423
Xiaoyue (Joy) Jiang®, Vincent Perrot?®, Francois Varray?, Mei-Lin Chan',
Bala Govind", Stephen Bart®, and Peter Hartwell*
TDK InvenSense, USA, 2University Lyon, FRANCE, and *Polytechnique Montréal, CANADA

09:20 AIN BASED PIEZOELECTRIC MICROMACHINED ULTRASONIC
TRANSDUCERS FOR CONTINUOUSMONITORING OF THE
MECHANO-ACOUSTIC CARDIOPULMONARY SIGNALS ..o 426
Licheng Jia, Lei Shi, Chengliang Sun, Sheng Liu, and Guogiang Wu
Wuhan University, CHINA



08:50 A NOVEL LOW POWER HEXAGONAL GASSENSOR CELL
FOR MULTI-CHANNEL GASDETECTION ..ottt ettt sirree s ssvvee s s sevee e e s sevae e e s esnaaeeeeens 430
Dongcheng Xie, Ruichen Liu, George Adedokun, Lei Xu, and Feng Wu
University of Science and Technology of China, CHINA

09:05 PLANAR LAB-ON-A-CHIP MICRO MASS SPECTROMETER
WITH TIME-OF-FLIGHT SEPARATION ..ottt 434
Stephan Westerdick, Bent Walther, Patrick Hermanns, Florian Fricke, and Thomas Musch
Ruhr University Bochum, GERMANY

09:20 RAPID GAS SENSING BASED ON PULSE HEATING AND DEEP LEARNING .....ccccoceoinreinenenn 438
Yushen Hu, Ye Tian, Yi Zhuang, Changhui Zhao, and Fei Wang
Southern University of Science and Technology, CHINA

09:35 A HIGH RESPONSE THREE-DIMENSIONAL Ag NANOPARTICLES/RGO
MICROTUBULAR FIELD EFFECT TRANSISTOR SENSOR FOR NO, DETECTIONS. ............... 442
Jingye Sun*, Weijie Yin', Ying Zhang', Y ang Zhang*, Minggiang Zhu', Hao Hong?,
Qiming Tian®, Juntao Qi®, Y utao Ba®, and Tao Deng*
!Beijing Jiaotong University, CHINA, *Tsinghua University, CHINA, and
3Insights Value Technology, CHINA

09:50-09:55  Transition Break

Flash Poster Presentation |
09:55 - 10:30

10:30-11:30  Presentationsare listed by topic category with their assigned number starting on page 19.

11:35-11:35  Transition Break

Invited Speaker Presentation Va

11:35 WHAT DOESA CELL SECRETE? ON-CHIP ANALYSISOF
COMPOUNDSAND VESICLESRELEASED FROM SINGLE CELLS. ...t 446
Petra S. Dittrich
ETH Zurich, Basel, SMTZERLAND

Invited Speaker Presentation Vb

11:35 THIN FILM DEVICES FOR 5G COMMUNICATIONS ..ottt s s seenenas 450
Soumya Y andrapalli, Marco Liffredo, Muhammad Faizan,
Seniz Kiigiik, Damien Maillard, and L uis Guillermo Villanueva
Ecole Polytechnique Fédérale de Lausanne (EPFL), SMTZERLAND

12:05-12:10  Transition Break



Session Xa - Cell Handling/Analysis

12:10

12:25

12:40

REAL-TIME THREE-DIMENSIONAL SINGLE-CELL-RESOLUTION

MONITORING SYSTEM FOR OBSERVATION OF DYNAMIC CELL

BEHAVIOR UNDER MECHANICAL STIMULTI oootttiiiiieee e eeeeseserrrreeeeee s s e e e s s sssssssssssseeeessssssssssnsnns 454
Keitaro Kasahara, Y uta Kurashina?, Shigenori Miura®, Shogo Miyata', and Hiroaki Onoe*

Keio University, JAPAN, 2Tokyo Institute of Technology, JAPAN, and *University of Tokyo, JAPAN

OXYGEN-TRANSPORTING PARYLENE-HT MESH FOR

CELL TRANSPLANTATION TO REDUCE HYPOXIA ..ottt ettt se et s e s 458
Kuang-Ming Shang®, Hirotake Komatsu?, and Y u-Chong Tai*

California Institute of Technology, USA and *Beckman Research Institute of City of Hope, USA

FEMTOSECOND LASER-INDUCED RESPONSE WAVE

MEASURING METHOD FOR SINGLE CELL CHARACTERIZATION ....ooiiiiiieeeee e 462
Tang Tao", Yansheng Hao®, Yo Tanaka?, Y oichiroh Hosokawal, and Y alikun Y axiaer*

INara Institute of Science and Technol ogy, JAPAN and

?|nstitute of Physical and Chemical Research (RIKEN), JAPAN

Session Xb - LiINbO3; and WBG Resonators

12:10

12:25

12:40

12:55

13:10

LITHIUM NIOBATE THIN FILM BASED A3MODE RESONATORS

WITH HIGH EFFECTIVE COUPLING COEFFICIENT OF 6.72% ...ccovvvveecieeeciee et 466
Yi Zhang', Liang Wang?, Yang Zou", Qinwen Xu*, Jieyu Liu®, Qing Wang?’,

Alexander Tovstopyat', Wenjuan Liu', Chengliang Sun*, and Hongyu Y u*3*

"Wuhan University, CHINA, “Southern University of Science and Technology, CHINA,

3Shenzhen Institute of Wide-bandgap Semiconductors, CHINA, and *Ministry of Education, CHINA

A THIN-FILM PIEZO-SILICON ACOUSTOELECTRIC ISOLATOR

WITH MORE THAN 30 DB NON-RECIPROCAL TRANSMISSION ...cooeciiieieee et 470
Hakhamanesh Mansoorzare and Reza Abdolvand

University of Central Florida, USA

LOW LOSSAND WIDEBAND SURFACE ACOUSTIC WAVE DEVICES

INTHIN FILM LITHIUM NIOBATE ON INSULATOR (LNOI) PLATFORM ...cccoevrrrvrrieeneees 474
Tzu-Hsuan Hsu, Feng-Chieh Su, Kuan-Ju Tseng, and Ming-Huang Li

National Tsing Hua University, TAIWAN

TEMPERATURE DEPENDENCE OF MULTIMODE GALLIUM NITRIDE/ALUMINUM

NITRIDE (GaN/AIN) HETEROSTRUCTURE STRING RESONATOR ....cccioiiieireveeeee e 478
Wen Sui', Xu-Qian Zheng®, Ji-Tzuoh Lin?, Bruce W. Alphenaar?, and Philip X.-L. Feng*

"University of Florida, USA and “University of Louisville, USA

Conference Adjourns
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M — Monday, 25 January 10:30- 11:30 Th — Thursday, 28 January 10:30-11:30
T — Tuesday, 26 January 10:30-11:30 F — Friday, 29 January 10:30-11:30
W — Wednesday, 27 January 10:30- 11:30
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Classification Chart
(last character of poster number)

Materials, Fabrication and Packaging for Generic MEMS & NEMS

Micro- & Nanofluidics

M-101.a

T-201.a

FLEXIBLE MULTIVARIABLE SENSOR BASED ON MXENE AND

LASER-INDUCED GRAPHENE FOR DETECTIONSOF VOLATILE

ORGANIC COMPOUNDSIN EXHALED BREATH ..ottt 482
Dongsheng Li, Mengjiao Qu, Qian Zhang, and Jin Xie

Zhgjiang University, CHINA

TWO-DIMENSIONALLY ARRAYED DOUBLE-LAYER ELECTRODE DEVICE

WHICH ENABLESRELIABLE AND HIGH-THOROUGHPUT ELECTROROTATION .............. 486
Taku Tsuchiya®, Y uki Okamoto™?, Frédéric Marty®, Ayako Mizushimat,

Agnés Tixier-Mita', Olivier Francais®, Bruno Le Pioufle®, and Y oshio Mita®

*University of Tokyo, JAPAN, *National Institute of Advanced Industrial Science and Technology (AIST),
JAPAN, *ESIEE Paris Université Paris-Est, FRANCE, and “ENS Paris-Sacl ay, FRANCE

W-301.a

A 3D-PRINTED ELECTRICAL IMPEDANCE FLOW CYTOMETER ARRAY

FOR PARALLEL DETECTION OF CELLULAR BIOMARKERS .....cceiiiinnrrrnirieeeieieeene e 490
Chenguang Zhou, Mu Chen, Dezhi Tang, and Yu Han

Southeast University, CHINA



Th-401.a

F-501.a

M-102.a

T-202.a

W-302.a

Th-402.a

DEVELOPING A MEMSDEVICE FOR HIGH-THROUGHPUT
MULTI-PARAMETER SINGLE CELL BIOPHYSICAL ANALY SIS eeooeoeeeeeeeeeeeeeeeeeeeeeeeereenenes 494
Quentin Rezard™?, Grégoire Perret>3, Jean Claude Gerbedoen®®, Deniz Pekin®,

Fabrizio Cleri®, Dominique Collard®®, Chann Lagadec®®, and Mehmet C. Tarhan?

ICNRS, FRANCE, CNRS, 11S, FRANCE, *LIMMSCNRS 1S, FRANCE, and “INSERM, FRANCE, and
SCANTHER, FRANCE

ELECTRICAL FIELD CHAMBER WITH DINAMICALLY ADAPTABLE

STIMULI FORMYOCYTE ORIENTATION DURING CULTIVATION ..cccoevnnerererreneresseeerenene 498
Sergio R. Molina Ramirez, Takahiro Y amada, Akira Funahashi, and Hiroaki Onoe

Keio University, JAPAN

GOLD-POLYSTYRENE CORE-SHELL HYBRID NANOPARTICLESMEDIATED

HIGHLY EFFICIENT INTRACELLULAR DELIVERY USING LIGHT PULSES .....cccccccoevvieenee. 502
Kavitha Illath', Srabani Kar?, Syrpailyne Wankhar®, Moeto Nagai“, Fan-Gang Tseng®,

and Tuhin Subhra Santra*

Indian Institute of Technology, Madras, INDIA, 2University of Cambridge, UK, and

SChristian Medical College Vellore, INDIA, 4Toyohashi University of Technology, JAPAN,

®National Tsing Hua University, TAIWAN

MEA-ON-CANTILEVER —A NOVEL MULTIFUNCTIONAL DEVICE

FOR DRUG TOXICITY SCREENING IN CARDIOMYOCYTES ....cceceutrititnnerererirerieieieieieeene e 506
Pooja P. Kanade, Nomin-Erdene Oyunbaatar, Y un-Jin Jeong, and Dong-Weon Lee

Chonnam National University, KOREA

PROXIMAL TUBULE ON A CHIP FOR EVALUATING P-GLYCOPROTEIN

TRANSPORT PROPERTY eiiiciit ittt ste e stte st e s tee e st e s sate s ete e e saseesnaeesnbeeesseeesnneessnseessaeesasessnnsensn 509
Akihiko Kawakami*, Ryohei Ueno®, Ramin Banan Sadeghian®, Toshikazu Araoka?,

Jun Y amashita?, Minoru Takasato®, and Ryuji Y okokawa®

*Kyoto University, JAPAN, “Center for iPS Cell Research & Application, JAPAN, and

3Institute of Physical and Chemical Research (RIKEN), JAPAN

TRAVERSING BEHAVIOR OF NASOPHARYNGEAL EPITHELIAL

AND CARCINOMA CELLSON TWO-LAYER SCAFFOLD PLATFORMS ....ccooeitveee e 513
M.T. Wang and StellaW. Pang

City University of Hong Kong, HONG KONG

a-Bio & Medical MEMS

Flexible and Wear able Devices and Systems

F-502.a

M-103.a

T-203.a

A MULTIMODAL SELF-HEALING FLEXIBLE SWEAT

SENSOR FOR HEALTHCARE MONITORING ..ottt esee e ses e 517
Peisheng He, Yande Peng, and Liwei Lin

University of California, Berkeley, USA

GRAPHENE-ON-POLYMER FLEXIBLE VAPORIZABLE SENSOR .....oooiiiiiiiieseesee e 521
Ved Gund and Amit Lal
Cornell University, USA

HIGHLY DEFORMABLE AND TRANSPARENT TRIBOELECTRIC

PHYSIOLOGICAL SENSOR BASED ON ANTI-FREEZING AND

ANTI-DRYING IONIC CONDUCTIVE HYDROGEL ...cccoteiiiiteeie ettt 525
Zhensheng Chen', Jiahao Yu', Mengfei Xu', Haozhe Zeng™ Kai Tao™ Zixuan WU?,

Jin WU, Jianmin Miao®, Honglong Chang?, and Weizheng Y uan®

"Northwestern Polytechnical University, CHINA, Sun Yat-sen University, CHINA, and

3ghanghai Jiao Tong University, CHINA



| Manufacturing for Bio- & Medical MEMS& Microfluidics |

Th-403.a A ROBUST MICROFABRICATION PROCESSFOR MICROFLUIDIC
DEVICESWITH HIGH RESOLUTION AND ASPECT RATIO
FEATURES FOR NEURAL CIRCUITRY MODELING ..ottt 529
Tianshuo Wang®, Hui Zhu?, Ziyuan Guo?, and Tao Li*
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