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TRANSDUCERS 2021 PROGRAM SCHEDULE

Block 1 - Monday, 21 June

All times are Universal Time Coordinated (UTC)

Welcome Address and Technical Program Infor mation

13:00-13:30
TRANSDUCERS 2021 CONFERENCE CHAIRS
Jirgen Brugger, Ecole Polytechnique Fédérale de Lausanne (EPFL), SMTZERLAND
Amy Duwel, Draper Laboratory, USA
Y oshio Mita, University of Tokyo, JAPAN

Student Event

13:30 - 14:00

Industry Session 1

14:05 - 14:35

Invited Speaker |

14:40 - 14:50
B1-1S1 TRANSFORMATION OF 2D PLANESINTO 3D SOFT STRUCTURES
WITH ELECTRICAL FUNCTIONS ..ottt st
Hyunmin Moon, Byungwook Park, and Sohee Kim
Daegu Gyeongbuk Institute of Science and Technology (DGIST), KOREA

Invited Speaker ||

14:40 - 14:50
B1-1S2 DEMOCRATIZING DIGITAL MICROFLUIDICS ...ttt tvee e eaae e earae e e enenes
Chang-Jin " CJ" Kim
University of California, Los Angeles, USA

Invited Speaker 111

14:40 - 14:50
B1-1S3 UBIQUITOUS SENSING WITH MEMS-FTIR SPECTROSCOPY -
APPLICATIONSIN AGRI-FOOD AND ENVIRONMENTAL MONITORING ....ccocoeiiieieieeeeieeeees
Tarik Bourouina
Université Gustave Eiffel and CNRS, FRANCE



Invited Speaker 1V

Bl-14

14:40 - 14:50
PUTTING ELECTRONICSTO WORK: HIGH-FREQUENCY DETECTION
WITH CMOSNANOCAPACITOR ARRAYS
Serge J.G. Lemay
University of Twente, NETHERLANDS

Session 1A - Soft Actuators

B1-1A1

B1-1A2

B1-1A3

B1-1A4

B1-1A5

14:55 - 15:00
FABRICATION AND CHARACTERIZATION OF 3D PRINTED OUT-OF-PLANE
TORSIONAL COMB-DRIVE ACTUATORS FOR MICROROBOTICS ..ot 6
Sukjun Kim and Sarah Bergbreiter
Carnegie Mellon University, USA

15:00 - 15:05
BIOINSPIRED LIGHT-DRIVEN SOFT ROBOTSBY A FACILE
TWO-MODE LASER ENGRAVING AND CUTTING PROCESS. ... 10
Y ande Peng, Peisheng He, Ruigi Guo, and Liwei Lin
University of California, Berkeley, USA

15:05 - 15:10
A POLYMERIC SU-8 MICRO-TWEZER WITH IN-PLANE
DOUBLE ACTION BASED ON CHEVRON ACTUATORS ..ottt 14
Rodica-Cristina Voicu®, Catalin Tibeica!, Marius Pustan?, Corina Birleanu?, and Raluca Muller*
!National Institute for Research and Development in Microtechnol ogies, ROMANIA and
Technical University of Cluj-Napoca, ROMANIA

15:10- 15:15
SELF-DEFORMABLE FLEXIBLE MEMSTWEEZER MADE OF POLY (VINYLIDENE
FLUORIDE) /IONIC LIQUID GEL WITH ELECTRICAL MEASUREMENT CAPABILITY ......... 18
Takafumi Y amaguchi®, Naoto Usami’, Kei Misumi®, Atsushi Toyokura®, Akio Higo®,
Shimpei Ono?, Gilgueng Hwang®, Guilhem Larrieu™*, Y oshiho Ikeuchi®, Agnés Tixier-Mita’,
Ken Saito®, Timothée Lévi*®, and Y oshio Mitat
*University of Tokyo, JAPAN, ?Central Research Institute of Electric Power Industry, JAPAN, 3C2N-CNRS,
FRANCE, “LAAS-CNRS, FRANCE, °Nihon University, JAPAN, and ®University of Bordeaux, FRANCE

15:15- 15:20
SELF-ACTUATED POLYMER-BASED CANTILEVERSWITH SHARP
SILICON TIPSFOR HIGH-SPEED ATOMIC FORCE MICROSCOPY ....cocoiiririeieieeieenenene s 22
Matthias Neuenschwander, Santiago H. Andany, Mustafa Kangul, Nahid Hosseini, and Georg E. Fantner
Ecole Polytechnique Fédérale de Lausanne (EPFL), SMTZERLAND

B1-1B1

14:55 - 15:00

PISTON-SHAPED CMOS-MEMSCMUT FRONT-END FEATURING

FORCE-DISPLACEMENT TRANSDUCTION ENHANCEMENT ..ooviiicice ettt 26
Chun-Y u Chou, Po-Chun Chen, Hong-Teng Wu, Tzu-Hsuan Hsu, and Ming-Huang Li

National Tsing Hua University, TAIWAN



15:00 - 15:05
B1-1B2 A MULTI-FREQUENCY PMUT ARRAY BASED ON CERAMIC PZT
FOR ENDOSCOPIC PHOTOACOUSTIC IMAGING ..ottt e sare e e s snee e 30
Haoran Wang", Hao Y ang?, Huabei Jiang?, Zhenfang Chen®, Philip X .-L. Feng®, and Huikai Xie
1University of Florida, USA, 2University of South Florida, USA, 3MEMS Engineering and Materials Inc.,
USA, and “*BIT Chongging Center for Microelectronics and Microsystems, CHINA

15:05- 15:10
B1-1B3 A 128x1 PHASED ARRAY PIEZOELECTRIC MICROMACHINED
ULTRASOUND TRANSDUCER (PMUT) FOR MEDICAL IMAGING ....cccoovniiieieinrnneeeieeieene 34
Sina Sadeghpour, Marcus Ingram, Chen Wang, Jan D'Hooge, and Michael Kraft
University of Leuven (KU Leuven), BELGIUM

15:10- 15:15
B1-1B4 ALSCN PROGRAMMABLE FERROELECTRIC
MICROMACHINED ULTASONIC TRANSDUCER (FMUT) oot 38
Bernard Herrera, Michele Pirro, Gabriel Giribaldi, Luca Colombo, and Matteo Rinaldi
Northeastern University, USA

15:15- 15:20
B1-1B5 SOUND PRESSURE AND BANDWIDTH ENHANCED PMUT WITH VOLUME
CONTROLLABLE HELMHOTZ RESONATOR FOR RESPIRATORY MONITORING ................ 42
Guo-Hua Feng* and Wen-Sheng Chen?
"National Tsing Hua University, TAIWAN and *National Chung Cheng University, TAIWAY

15:20- 15:25
B1-1B6 AN ALUMINUM-NITRIDE PMUT WITH PRE-CONCAVED MEMBRANE FOR
LARGE DEFORMATION AND HIGH QUALITY-FACTOR PERFORMANCE .....cccccooevieeeecieeneee 46
Sheng Wu*?* Wei Li*® Ding Jiao™*, Heng Yang"®, Tao Wu?, and Xinxin Li*?®
Chinese Academy of Sciences (CAS), CHINA, Shanghai Tech University, CHINA, and
3University of Chinese Academy of Sciences (UCAS), CHINA

Session 1C - Aerial Sensing and Actuation MEM S

14:55 - 15:00
B1-1C1 A COMPACT ACOUSTIC PARTICLE VELOCITY GRADIENT
SENSOR BASED
ON MEMSHOT-WIRE SENSOR CHIPS ......ciiiiiiieeeieeree st 50
Lingmeng Y ang, Zhezheng Zhu, Wenhan Chang, Fanrui Meng,
Chengchen Gao, Yilong Hao, and Zhenchuan Y ang
Peking University, CHINA

15:00 - 15:05
B1-1C2 HIGH FORCE DENSITY MULTI-STAGE ELECTROHYDRODYNAMIC
JETSUSING FOLDED LASER MICROFABRICATED ELECTRODES ......c.cooiiiiieeeeeeeee e 54
Danidl S. Drew and Sean Follmer
Sanford University, USA

15:05- 15:10
B1-1C3 MEMSPRECONCENTRATOR AND GASCHROMATOGRAPH CHIPS
FOR THE SPACECRAFT ATMOSPHERE MONITOR ...c.ccciiiiininririieie ettt 58
Byunghoon Bae, Anton Belousov, Charles P. Malone, Margie L. Homer, Marianne Gonzalez,
Jurij Simcic, Richard D. Kidd, Stojan Madzunkov, and Murray R. Darrach
NASA Jet Propulsion Laboratory, USA



B1-1C4

B1-1C5

15:10- 15:15
ULTRASOUND IMAGING IN MID-AIR USING PHASED POLYMER PMUT ARRAY ......ccceeee.. 62
Pieter Gijsenbergh, Margo Billen, Dominika Wysocka, David Cheyns, and Veronique Rochus
IMEC, BELGIUM

15:15- 15:20
CAPACITIVE CMOSHUMIDITY SENSOR WITH NOVEL FRINGE ELECTRODES
AND POLYIMIDE-PILLARSFOR PERFORMANCE ENHANCEMENT ....cccoviiiirreereeeee e 66
Chia-Hung Y ang, Cheng-Chun Chang, YaChu Lee, Yen-Lin Chen, and Weileun Fang
National Tsing Hua University, TAIWAN

Session 1D - Pressure Sensors

B1-1D1

B1-1D2

B1-1D3

B1-1D4

B1-1D5

B1-1D6

14:55 - 15:00
2000-ATMOSPHERE CHIP-SCALE PACKAGED BULK-TYPE PRESSURE
SENSOR WITH DUAL-CAVITY INDUCED STRESSAMPLIFICATION ...coooiiiieieeeeeeee e 70
Dequan Lin', Man Wong", and K evin Chau?
"Hong Kong University of Science and Technology, CHINA and
%Chinese Academy of Sciences (CAS), CHINA

15:00 - 15:05
A CMOS-MEMSTHERMAL-PIEZORESISTIVE OSCILLATOR IMPLEMENTED
FOR WIDE-RANGE PRESSURE SENSING APPLICATIONS ....covoieieseereseesee st 74
Zhong-Wei Lin, Kalyani Bhosale, and Sheng-Shian Li
National Tsing Hua University, TAIWAN

15:05- 15:10
A RESONANT HIGH-PRESSURE SENSOR WITH HIGH STRENGTH DESIGN ......c.ccooeeoiiieenns 78
Jie Yu'?, Yulan Lu™? Deyong Chen"?, Junbo Wang*?, Jian Chen®, and Bo Xie*
Chinese Academy of Sciences (CAS), CHINA and
University of Chinese Academy of Sciences (UCAS), CHINA

15:10- 15:15
A FAST AND PRECISE TIME-BASED CHARACTERIZATION METHOD FOR SENSORS ......... 82
Chen Wang", Appo van der Wiel?, Grim Keulemans', Ben Maes?, Maliheh Ramezani?,
and Michael Kraft*
*University of Leuven (KU Leuven), BELGIUM and “Melexis, BELGIUM

15:15-15:20
A RESONANT MICRO-PRESSURE SENSOR WITH
GLASS-ON-SILICON WAFER PACKAGING ....oooiiiieceece ettt ettt 86
Sen Zhang™?, Yu Zheng™?, Yulan Lu“?, Bo Xie"?, Junbo Wang"?, Deyong Chen'?, and Jian Chen®?
Chinese Academy of Sciences (CAS), CHINA and
University of Chinese Academy of Sciences (UCAS), CHINA

15:20- 15:25
A CMOSMEMS CAPACITIVE PRESSURE SENSOR WITH DIFFERENTIAL
SENSING ELECTRODES AND ON-CHIP FREQUENCY OUTPUT CIRCUITS ....cccoveiieeeeeieenee 90
Po-Wei Liao™?, Hao-Chiao Hong™?, and Yi Chiu“?
!National Chiao Tung University, TAIWAN and *National Yang Ming Chiao Tung University, TAIWAN



Plenary Speaker | Panel Presentation
Opportunities for Transducers in Healthcare

Moderator:
Ellis Meng, University of Southern California, USA

15:35 - 16:05
B1-PS1 A BAYESIAN FRAMEWORK FOR HEALTH MEASUREMENT ACROSS THE LIFESPAN ........ 94
Dan Wattendorf

Bill & Melinda Gates Foundation, USA

Panelists:  John A. Rogers, Northwestern University, USA
Axel Scherer, California Institute of Technology, USA

16:05 Conclusion of Block 1



Block 2 - Tuesday, 22 June

All times are Universal Time Coordinated (UTC)

Industry Session 2

07:00-07:30
Invited Speaker V
07:30-07:40
B2-1IS5 AUTOMOTIVE SEMICONDUCTORSIN THE CASE ERA ..o eeeeeeeeeeeeeses e ees e eeneenen 95

Nobuaki Kawahara
MIRISE Technologies Corporation, JAPAN

Invited Speaker VI

07:30-07:40
B2-1S6 NANOGENERATORSAND SELF-POWERED MICRODEVICESAPPLIED
TO WIRELESSELECTRICAL STIMULATION AT CELL LEVEL oot 97
Gonzalo Murillo
Spanish National Research Council (CSIC), SPAIN

Invited Speaker VII

07:30-07:40
B2-I1S7 SMART CARBON SCAFFOLDSFOR ELECTROCHEMICAL
MONITORING OF CELL CULTURES ..ottt 101
Stephan Sylvest Keller
Technical University of Denmark (DTU), DENMARK

Invited Speaker VIII

07:30- 07:40
B2-1S8 MICROELECTROMECHANICAL ORGANS-ON-CHIP ..cooiiiiiiieieees e 102
Massimo Mastrangeli, Hande Aydogmus, Milica Dostanic, Paul Motreuil-Ragot,
Nele Revyn, Bjorn de Wagenaar, Ronald Dekker, and Pasqualina M. Sarro
Ddlft University of Technology (TU Delft), NETHERLANDS

Session 2A - Accelerometer, Shock Sensor, and Switch

07:45-07:50
B2-2A1 A MODE-LOCALIZED MEMSACCELEROMETER IN THE MODAL
OVERLAP REGIME EMPLOYING PARAMETRIC PUMP ...coouiiiiiecece et 108
Hemin Zhang', Madan Parajuli*, Milind Pandti?, Guillermo Sobreviel&,
Dongyang Chen', Jiangkun Sun, Chun Zhao®, and Ashwin A. Seshia*
'University of Cambridge, UK, ?Silicon Microgravity Ltd., UK, and
*Huazhong University of Science and Technology, UK



07:50 - 07:55
B2-2A2 A MEMSACCELEROMETER WITH A SINGLE AXISTWO PROOF
MASSESFOR A WIDE DETECTION RANGE ...ttt e e e se s aaaaaar e e e e e e e e e e n e e 112
Akihiro Uchiyama, Takashi Ichikawa, Kohei Shibata®, Shin-ichi lida?, Sangyeop Lee,
Noboru Ishihara!, Katsuyuki Machida®, Kazuya Masu', and Hiroyuki Ito"
Tokyo Institute of Technology, JAPAN and °NTT Advanced Technology Corporation, JAPAN

07:55-08:00
B2-2A3 A 3PPM/°C TEMPERATURE COEFFICIENT OF SCALE FACTOR
FOR A SILICON RESONANT ACCELEROMETER BASED ON
CRYSTALLOGRAPHIC ORIENTATION OPTIMIZATION ..ottt 116
Mengxia Liu, Jian Cui, Dong Li, and Qiancheng Zhao
Peking University, CHINA

08:00 - 08:05
B2-2A4 MULTI-THRESHOLD MEMS SHOCK SENSOR FOR
QUANTITATIVE ACCELERATION MEASEREMENTS ..ot 120
Qiu Xu, Lvjun Wang, Alhammam Niyazi, and Mohammad |. Y ounis
King Abdullah University of Science and Technology (KAUST), SAUDI ARABIA

08:05-08:10
B2-2A5 A NOVEL FABRICATION PLATFORM FOR ACCELERATION
SENSOR SWITCH WITH TOP CONTACTS ..ottt sese st sense e sessenesaesens 124
Srinivas Merugu®, Jaibir Sharma, Sagnik Ghosh®, Y ul Koh', Amit Lal*?, and Eldwin J. Ng*
Agency for Science, Technology and Research (A* STAR), SINGAPORE and “Cornell University, USA

08:10- 08:15
B2-2A6 A PLANAR SINGLE-ACTUATOR BI-STABLE SWITCH
BASED ON HOOKLESSMECHANISM ..ottt et e et e e e s e e nnne e e na e nnns 128
Zehua Lan', Qi Tao?, Zili Tang®, Toshiyuki Tsuchiya’, Man Wong®, and Xiaohong Wang*
Tsinghua University, CHINA, “China Academy of Engineering Physics, CHINA,
®*Hong Kong University of Science and Technology, CHINA, and “Kyoto University, JAPAN

07:45 - 07:50

B2-2B1 A SHORT-STROKE ELECTROSTATIC VIBRATIONAL ENERGY
HARVESTER WITH EXTENDED BANDWIDTH AND SENSITIVITY oo 132
Hiroaki Honma, Y ukiya Tohyama, and Hiroshi Toshiyoshi
University of Tokyo, JAPAN

07:50 - 07:55
B2-2B2 FREQUENCY COMBS: A NEW MECHANISM FOR MEMS
VIBRATION ENERGY HARVESTERS ...cceototeeeeeeee et e e eeeeeeeeeseeeeseseeeeeesesneseseseseenesessesessesasesseseseanens 136

Ling Bu™?, Emmanuelle Arroyo?, and Ashwin A. Seshia?
China University of Geosciences, CHINA and 2University of Cambridge, UK

07:55 - 08:00
B2-2B3 A BISTABLE ENERGY HARVESTER FOR SEL F-POWERED SENSING
IN RAIL TRANSPORT CONDITION MONITORING ...ooiiiteeee ettt 140
Hailing Fu®, Y uan Zhang?, Mengzhou Liu®, Yong Qin®, and Eric M. Y eatman®
L oughborough University, UK, “Beijing Institute of Graphic Communication, CHINA,
®Beijing Jiaotong University, CHINA, and *Imperial College London, UK



08:00 - 08:05
B2-2B4 DIRECT TRANSDUCTION FROM RADIOFREQUENCY RADIATED

POWER TO STATIC AND DYNAMIC FLEXURAL MECHANICAL MODES ......

Raul Ruiz and Gabriel Abadal
Universitat Autdonoma de Barcelona, SPAIN

08:05-08:10
B2-2B5 INTELLIGENT THRUST BEARING BASED ON ELECTRET ROTARY POWER
GENERATOR WITH SELF-POWERING AND SELF-SENSING CAPABILITIES
Zhe Zhao', Y aozheng Wang', Tengfei Sun, Hao Huang®, Jin W2, Kai Tao",
Honglong Chang®, and Weizheng Y uan®
"Northwestern Polytechnical University, CHINA and Sun Yat-sen University, CHINA

08:10- 08:15
B2-2B6 A NOVEL HYBRID GENERATOR WITH AN EFFICIENT MODIFIED
VOLTAGE-MULTIPLYING RECTIFIER CIRCUIT FOR LOW FREQUENCY
MOTION ENERGY HARVESTING ....oiiiiiiiieee ettt
Zibo Wu, Zeyuan Cao, Shiwen Wang, Rong Ding, and Xiongying Ye
Tsinghua University, CHINA

Session 2C - Gas Sensors

07:45- 07:50
B2-2C1 STRETCHABLE OXYGEN SENSOR BASED ON SELF-HEALING
AND SELF-ADHESIVE ORGANOHYDROGELS .......cccoociiiiiiiiiicicces

Yuning Liang', Zixuan Wu?, Y aoming Wei', Zijing Zhou', Wenxi Huang", Bizhang Zhong?,
Jindong Ye', Yuanging Lin', Zhenyi Li*, Haojun Ding', Xing Yang", Kai Tao? and Jin Wu'

qun Yat-sen University, CHINA and 2Northwestern Polytechnical University, CHINA

07:50 - 07:55
B2-2C2 A LOW POWER 4-CHANNEL SINGLE-CANTILEVER METAL-OXIDE
GASSENSOR CELL WITH GASIDENTIFICATION CAPABILITY ovveccivveveeeeee.
Dongcheng Xie', Ruichen Liu*, George Adedokun®, Feng Wu?, Qian Rong?, and Lei Xu*

*University of Science and Technology of China, CHINA and ?Sun Yat-sen University, CHINA

07:55 - 08:00
B2-2C3 HIGH SENSITIVE NITROGEN DIOXIDE SENSOR BASED ON POLYVINYL
ALCOHOL-CELLULOSE NANOFIBRIL ORGANOHYDROGEL
WITH REPAIRABILITY, ANTI-FREEZING, STRETCHABILITY,
LONG-LASTING MOISTURE, AND HIGH STRENGTH ......cccoooiiiiiiiiiiicce

Zijing Zhou', Yuning Liang", Wenxi Huang', Bizhang Zhong", Jindong Ye', Kai Tao? and Jin Wu*

qun Yat-sen University, CHINA and 2Northwestern Polytechnical University, CHINA

08:00 - 08:05
B2-2C4 A THERMAL-PIEZORESISTIVE SELF-SUSTAINED RESONANT
MASS SENSOR WITH HIGH-Q (395K) IN AIR oot
Aojie Quan, Chen Wang, Hemin Zhang, Michel De Cooman,
Chenxi Wang, Linlin Wang, Sina Sadeghpour, and Michael Kraft
University of Leuven (KU Leuven), BELGIUM

08:05-08:10
B2-2C5 A PMUT INTEGRATED MICROFLUIDIC SYSTEM FOR
VOLUMETRIC FLOW RATE SENSING ....cociiiiiininirinerieieeeeee e
Kaustav Roy, Kritank Kalyan, Anuj Ashok, Vijayendra Shastri, and Rudra Pratap
Indian Ingtitute of Science, INDIA



Session 2D - Cellsand Organson a Chip

B2-2D1

B2-2D2

B2-2D3

B2-2D4

B2-2D5

B2-2D6

07:45-07:50
MULTILAYERED MICROFLUIDIC DEVICE FOR CONTROLLABLE
FLOW PERFUSION OF GUT-LIVER ON A CHIP ettt
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

07:50 - 07:55
DUAL-GATE FET-BASED CHARGE SENSOR ENHANCED BY IN-SITU
ELECTRODE DECORATIONIN A MEMS ORGANS-ON-CHIP PLATFORM .....ccccoveviecieiee
Hande Aydogmus®, H. Joost van Ginkel*, Anna-Danai Galiti*, Michel Hu?, Jean-Philippe Frimat?,
Arn van den Maagdenberg?, GuoQi Zhang', Massimo Mastrangeli*, and PasqualinaM. Sarro®
!Delft University of Technology (TU Delft), NETHERLANDS and
?|_eiden University Medical Centre, NETHERLANDS

07:55- 08:00
REALIZATION OF ON-CHIP MICROFLUIDIC SYSTEM WITH FILTER-FREE
FLUORESCENCE SENSOR FOR LENS-LESSFLOWCYTOMETRY ..cveoiiieeceece e
Tomoya lde, Yong-Joon Choi, Yasuyuki Kimura, Takeshi Hizawa, Kazuhiro Takahashi, Hiromu Ishii,
Toshihiko Noda, and Kazuaki Sawada
Toyohashi University of Technology, JAPAN

08:00 - 08:05
MINIATURIZED ELECTROCHEMICAL DEVICE FOR IN-SITU
MONITORING OF GLUCOSE, LACTATE, DISSOLVED OXYGEN,
PH, AND TEMPERATURE IN YEAST CULTURE ....coiiieeceeee ettt s
Nurul 1zni Rusli*?, Pablo Lopez Espinar’, Frederik Ceyssens', Irene Taurino®, and Michael Kraft*
*University of Leuven (KU Leuven), BELGIUM and *Universiti Malaysia Perlis (UniMAP), MALAYSIA

08:05-08:10
MICROCHIP FOR SURFACE-ENHANCED RAMAN SCATTERING
DETECTION OF LIVE SINGLE CELL oottt st
Shengsen Zhang and Rong Zhu
Tsinghua University, CHINA

08:10- 08:15
A MICROFLUIDIC DEVICE TO STATISTICALLY DETERMINE THE DISTRIBUTION
OF SICKLE RED CELL SUBPOPULATIONSUSING BIOIMPEDANCE .....ccooveeieeeeiee et
Tieying Xu', MariaA. Lizarralde-Iragorri®, Jean Roman', Emile Martincic®,
Valentine Brousse?, Olivier Francais’, Wassim El Nemer?, and Bruno Le Pioufle*
'Université Paris-Saclay, FRANCE, “Université de Paris, FRANCE, *C2N, CNRS, FRANCE, and
*ESIEE Paris, FRANCE

Poster Session | and Exhibit Inspection

08:15-10:15 Presentationsarelisted by topic category with their assigned number starting on page 27.

10:15

Conclusion of Block 2



Block 3 - Wednesday, 23 June

All times are Universal Time Coordinated (UTC)

Industry Session 3

00:00 - 00:30
Invited Speaker 1X
00:35 - 00:45
B3-1S9 ULTRA-HIGH-Q NANOMECHANICSTHROUGH DISSIPATION DILUTION:
TRENDS AND PERSPECTIVES ..o ee e seeeeeseeeessesessseeesseseeseesssesssssesssesssssesssesessessessseaseens 201

Nils J. Engelsen', Aman R. Agrawal?, and Dalziel J. Wilson?
Ecole Polytechnique Fédérale de Lausanne (EPFL), SMTZERLAND and 2University of Arizona, USA

Invited Speaker X

00:35 - 00:45
B3-1S10 HIGH THROUGHPUT SIZE CONTROLLED MICRODROPLET GENERATION .....cccceevevirnnen. 206
Shuichi Shoji, Dong Hyun Y oon, Daiki Tanaka, and Tetsushi Sekiguchi
Waseda University, JAPAN

00:35 - 00:45
B3-1S11 SPECTROCHIP FOR COVID-19 PANDEMIC ....cooiiiiiiririiesieieie ettt 209
Cheng-Hao Ko
National Taiwan University of Science and Technology, TAIWAN

Invited Speaker XI|

00:35 - 00:45
B3-1S12 NEURAL STIMULATION: NEW DESIGNS FOR ENHANCED CONTROL
Shelley I. Fried
Harvard Medical School, USA

Session 3A - Force/Tactile Sensors

00:50 - 00:55
B3-3A1 A NOVEL CMOS-MEMSTRI-AXIAL TACTILE FORCE SENSOR USING
CAPACITIVE AND PIEZORESISTIVE SENSING MECHANISMS ..o 210
Yen-Lin Chen, Y u-Cheng Huang, Meng-Lin Hsieh, Sheng-Kai Y eh, and Weileun Fang
National Tsing Hua University, TAIWAN

00:55 - 01:00
B3-3A2 WIDE RANGE BRIDGE TYPE 3D TACTILE SENSOR WITH VARIABLE SENSITIVITY
THROUGH REPLACEABLE ELASTIC LAYER ATTACHING ON PDMSCAP ....cccooveceeieee. 214
Cheng Hou', Kaiyao Wang", Liang Lou?, Songsong Zhang?, Huicong Liu*, and Lining Sun*
Soochow University, CHINA and “Shanghai Industrial pTechnology Research Institute (SITRI), CHINA



B3-3A3

B3-3A4

B3-3A5

01:00 - 01:05
FLEXIBLE TACTILE SENSING ARRAY FOR ROBUST OBJECT RECOGNITION ........cccc.c..... 218
Mengwei Liu“?, YujiaZhang"?, Jiachuang Wang"? Heng Y ang"?, Nan Qin“? and Tiger H. Tao>>**
Chinese Academy of Sciences (CAS), CHINA, 2University of Chinese Academy of Sciences (UCAS), CHINA,
3shanghaiTech University, CHINA, and
“Shanghai Research Center for Brain Science and Brain-Inspired Intelligence, CHINA

01:05- 01:10
SURFACE COVERING STRUCTURE AND ACTIVE SENSING WITH
MEMS-CMOSINTEGRATED 3-AXISTACTILE SENSORSFOR OBJECT
SLIPDETECTION AND TEXTURE RECOGNITION ...ooiiiiiiiie ettt 222
Sumeyya Javaid®, Hideki Hirano', Shuji Tanaka!, and Masanori Muroyama?
Tohoku University, JAPAN and “Tohoku I nstitute of Technology, JAPAN

01:10- 01:15
A HIGH-SENSITIVITY MEMSGRAVIMETER WITHOUT A VACUUM CHAMBER ................. 226
XiaoChao Xu?, Qian Wang", Ji'ao Tian', YanY an Fang',
LudiaYang', Chun Zhao', Fangjing Hu', and Liangcheng Tu*?
"Huazhong University of Science and Technology, CHINA and Sun Yat-sen University, CHINA

B3-3B1

B3-3B2

B3-3B3

B3-3B4

B3-3B5

Session 3B - MEM S Acoustic Sensors, | maging, and Speakers

00:50 - 00:55
TWO-WAY PIEZOELECTRIC MEMSMICROSPEAKER WITH NOVEL
STRUCTURE AND ELECTRODE DESIGN FOR BANDWIDTH ENHANCEMENT .....cccccceviine. 230
Yu-Tzu Lin, Sung-Cheng Lo, and Weileun Fang
National Tsing Hua University, TAIWAN

00:55 - 01:00
A MULTI-DIRECTIONAL SINGLE-PROOF-MASSACCELEROMETER CONTACT
MICROPHONE (ACCELOPHONE) WITH 10KHZ OPEN-LOOP BANDWIDTH .....ccocvveeiriiieneae 234
Pranav Gupta, Anosh Daruwalla, Haoran Wen, and Farrokh Ayazi
Georgia I nstitute of Technology, USA

01:00 - 01:05
IMPROVED PIEZOELECTRIC MEMSACOUSTIC EMISSION SENSORS .......ccovii v 238
Yongfang Li*, Takahiro Omori®, Kazuo Watabe', and Hiroshi Toshiyoshi?
Toshiba Corporation, JAPAN and “University of Tokyo, JAPAN

01:05-01:10
MEMSMICROPHONE WITH 73dBA SNR IN A 4mm X 3mm X 1.2mm PACKAGE .........ccccoce..... 242
Vahid Naderyan, Sung Lee, Ankur Sharma, Nicholas Wakefield, Michael Kuntzman,
Yunfei Ma, Mark Da Silva, and Michagl Pedersen
Knowles Electronics, USA

01:10-01:15
ATTENUATION OF CURVED STRUCTURAL SURFACESIN PMUT MEASUREMENTS ......... 246
Sedat Pala, Yande Peng®, Hong Ding?, Jin Xie®, and Liwei Lin®
*University of California, Berkeley, USA, University of California, San Diego, USA, and
3Zhejiang University, CHINA



Session 3C - MEM Sfor Environmental Sensing

B3-3C1

B3-3C2

B3-3C3

B3-3C4

B3-3C5

00:50 - 00:55
DEVELOPMENT OF A GASSENSOR FOR GREEN LEAF VOLATILE DETECTION ................ 250
Shakir-ul Hague Khan', Sayali Tope', Rana Dalpati*, Kyeong Heon Kim', Seungbeom Noh',
Ashrafuzzaman Bulbul®, Ravi V. Mural®, Aishwaryadev Banerjee!, James C. Schnable?, Mingyue Ji*,
Carlos Mastrangelo, Ling Zang', and Hanseup Kim*
University of Utah, USA and 2University of Nebraska, Lincoln, USA

00:55 - 01:00
GRAPHENE OXIDE-CHITOSAN COMPOSITE-BASED FLEXIBLE
ELECTROCHEMICAL SENSORSFOR LEAD ION DETECTION ....ccooiiiiiiiieeneseeeeee e 254
Pawan Pathak and Hyoung J. Cho
University of Central Florida, USA

01:00 - 01:05
REAL-TIME IN VIVO IMAGING OF INTRA-STEM ION DISTRIBUTION
USING INSERTABLE CMOS SENSOR FOR PLANTS ...ttt 259
Kenta Sembo, Taichi Y oshida, Seitaro Toda, Tomoko Horio, Y asuyuki Kimura, Yong-Joon Choi,
Kazuhiro Takahashi, Kotaro Takayama, Kazuaki Sawada, and Toshihiko Noda
Toyohashi University of Technology, JAPAN

01:05-01:10
ZERO-POWER FLAME DETECTOR WITH WIDE FIELD-OF-VIEW BASED ON
PLASMONICALLY-ENHANCED MICROMECHANICAL PHOTOSWITCH ....cccceeiiieinennenene 263
SilaDeniz Calisgan, Vageeswar Rgjaram, Sungho Kang, Antea Risso, Zhenyun Qian, and Matteo Rinaldi
Northeastern University, USA

01:10-01:15
SMOLDERING FIRE DETECTION USING LOW-POWER CAPACITIVE
MEMSHYDROGEN SENSOR FOR FUTURE FIRE ALARM ..o 267
Yumi Hayashi, Y osuke Akimoto, Naoki Hiramatsu, Kei Masunishi, Tomohiro Saito, Hiroaki Y amazaki,
Naofumi Nakamura, and Akihiro Kojima
Toshiba Corporation, JAPAN

Session 3D - Brains, Drugs Test and Screening

B3-3D1

B3-3D2

00:50 - 00:55
NEEDLE-TYPE 5-uM PIXEL PITCH Ph-IMAGE SENSOR AND IMAGING
OF PROTON EMISSIONSIN THE CEREBRAL CORTEX ..vviiiiiicieccteecctee ettt 271
Kotaro Sakamoto®, Mai Madokoro®, Hiroshi Horiuchi?, Junko Ishida?, Tomoko Horio®,
Yasuyuki Kimura', Takeshi Hizawa', Y ong-Joon Choi®, Kazuhiro Takahashi?,
Toshihiko Noda, Junichi Nabekura?, and K azuaki Sawada®
“Toyohashi University of Technology, JAPAN and ?National Institute for Physiological Sciences, JAPAN

00:55-01:00
A MULTI-CHEMICAL IMAGE SENSOR FOR SIMULTANEOUSVISUALIZATION
OF LACTATE AND Ph DISTRIBUTION AND ITSAPPLICATION FOR
EXTRACELLULAR MEASUREMENT OF A HIPPOCAMPAL SLICE ...cccoieeieeevee e 275
Hayato Muraguchi®, Hideo Doi*, Tomoko Horio", Bijay Parajuli?, Eiji Shigetomi?,
Y ouichi Shinozaki?, Y ong-Joon Choi®, Kazuhiro Takahashi®, Toshiaki Hattori',
Toshihiko Noda', Schuichi Koizumi?, and Kazuaki Sawada®
“Toyohashi University of Technology, JAPAN and 2University of Yamanashi, JAPAN



B3-3D3

B3-3D4

B3-3D5

B3-3D6

01:00 - 01:05
FABRICATION OF ULTRA-THIN MICRO-POROUS PDMSMEMBRANE

FOR CELL CO-CULTURE IN BLOOD BRAIN BARRIER MODEL ON CHIP ....ccccccevveeiveene
Fengyi Zheng™?, Qiushi Li*, Panhui Yang™?, Shihui Qiu*?, Hongju Mao™?, and Jianlong Zhao™?

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

01:05-01:10
ENDOTHELIAL CHEMICAL REACTION AND DRUG TEST REPRODUCED

ON MOLDED FLEXIBLE COLLAGEN HYDROGEL TUBE ......ccoocoiiiiiiicicecce

Shun Itai and Hiroaki Onoe
Keio University, JAPAN

01:10-01:15
A TUBING-FREE SAMPLE-TO-DROPLET INTERFACE ENABLESFACILE
SAMPLE LOADING OF DROPLET MICROFLUIDICSDEVICES TOWARD

HIGH-THROUGHPUT SCREENING .....cocoiiii s

Fangchi Shao, Kuangwen Hsieh, Pengfei Zhang, Aniruddha M. Kaushik, and Tza-Huei Wang
Johns Hopkins University, USA

01:15- 01:20
A SILK-BASED OPTO-ELECTRONIC INTEGRATED NEURAL

PROBE FOR ANIMAL MOTION CONTROL ....cccoiiiiiiiiiicin s

Chi Gu*?, Huiran Y ang', Bohan Zhang®, Haoyuan Li“, Xueying Wang™?,
Zhitao Zhou', Zhifeng Shi*, Ying Mao®, Xiaoling Wei?, and Tiger H. Tao"*3°

Chinese Academy of Sciences, Shanghai, CHINA, ?University of Chinese Academy of Sciences (UCAS),
CHINA, *Shanghai Tech University, CHINA, “Huashan Hospital of Fudan University, CHINA, and

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

01:20-03:20

03:20

Conclusion of Block 3

Presentationsare listed by topic category with their assigned number starting on page 27.



Block 4 - Wednesday, 23 June

All times are Universal Time Coordinated (UTC)

TRANSDUCERS Early Career Award Presentation

13:00 - 13:15

Transducer s 2023 Confer ence Announcement

13:15-13:27
Transducers 2023 Conference Chairs
Satoshi Konishi, Ritsumeikan University, JAPAN
Shuji Tanaka, Tohoku University, JAPAN

Hilton Head 2022 Wor kshop Announcement

13:27-13:30
Hilton Head 2022 Workshop Chair
Reza Ghodssi, University of Maryland, USA

Invited Speaker XIII

13:35- 13:45
B4-1S13 QUANTUM CONTROL OF SPIN AND ORBITAL STATESWITH
A DIAMOND MEMSRESONATOR ...ooutieeieettisiete ettt se e sa e sese e ssesensssenenes 295
Gregory D. Fuchs
Cornell University, USA

Invited Speaker X1V

13:35-13:45
B4-1S14 ORGAN CHIP MODELSOF HUMAN PHYSIOLOGY
AnnaHerland
KTH Royal Ingtitute of Technology, SWVEDEN

Invited Speaker XV

13:35-13:45
B4-1S15 INTERROGATION AND CHARGING OF EMBEDDED SENSORS
BY AUTONOMOUSVEHICLES ..ottt ettt naenns 296
Juan M. Arteaga, James O’ Keeffe, David E. Boyle, Paul D. Mitcheson, and Eric M. Yeatman
Imperial College London, UK

Invited Speaker XVI

13:35-13:45
B4-1S16 DRAWING FEATURE MAPSOF MOLECULAR COMPUTATION ....cooiriinririrerieesenie e 300
Teruo Fujii
University of Tokyo, JAPAN



Session 4A - Resonatorsand RF MEM S

B4-4A1

B4-4A2

B4-4A3

B4-4A4

B4-4A5

B4-4A6

13:50 - 13:55

DESIGN OF ELECTROMAGNETIC RING RESONATOR WITH ZERO ANCHORLOSS .........

Muhammad Jehanzeb Khan, Takashiro Tsukamoto, and Shuji Tanaka
Tohoku University, JAPAN

13:55- 14:00
A SILICON MEMSDISK RESONATOR OSCILLATOR DEMONSTRATING

36 PPT FREQUENCY STABILITY oo

Madan Pargjuli, Guillermo Sobreviela, Hemin Zhang, and Ashwin A. Seshia
University of Cambridge, UK

14:00 - 14:05
SINGLE-CHIP DUAL-BAND FILTERSBASED ON SPURIOUS-FREE DUAL-RESONANCE
SCo15sAL0gN LATERALLY COUPLED ALTERNATING THICKNESS (LCAT)

MODE RESONATORS ...t e

Chen Liu, Yao Zhu, Nan Wang, and Bangtao Chen
Agency for Science, Technology and Research (A* STAR), SINGAPORE

14:05- 14:10
IN-PLANE BULK ACOUSTIC RESONATORSUSING 50NM-THICK

NANO-LAMINATED FERROELECTRIC HFp5ZR0502 ..voviiciiiiiiiiciccn s

Troy Tharpe, Faysal Hakim, and Roozbeh Tabrizian
University of Florida, USA

14:10 - 14:15
INTRINSICALLY SWITCHABLE FERROELECTRIC SCANDIUM

ALUMINUM NITRIDE BULK ACOUSTIC WAVE RESONATORS ......coociiiiiiiieceeceee

Dicheng Mo, Sushant Rassay, and Roozbeh Tabrizian
University of Florida, USA

14:15- 14:20
SELF-HEATING AND QUALITY FACTOR: THERMAL CHALLENGESIN

ALUMINUM SCANDIUM NITRIDE BULK ACOUSTIC WAVE RESONATORS ......ccccciiienen.

Y ue Zheng, Chao Y uan, Mingo Park, Samuel Graham, and Azadeh Ansari
Georgia Ingtitute of Technology, USA

Session 4B - MEM Sfor Human Sensing and M achine I nterfacing

B4-4B1

B4-4B2

13:50 - 13:55
ELECTRONIC SKIN FOR DETECTIONS OF HUMAN-ROBOT

COLLISION FORCE AND CONTACT POSITION ...ccociiiiiiniiiise s

Qian Mao, Guozhen Li, and Rong Zhu
Tsinghua University, CHINA

13:55 - 14:00
A TRIBOELECTRIC TACTILE PERCEPTION RING FOR

CONTINUUM ROBOT COLLISION-AWARE ......coiiiiire e

Yuyang Sun®, Hanyang Li*, Cheng Hou*, Wenjie Shen, Huicong Liu?,

Tao Chen', Hongliang Ren?, Xiuli Zuo®, and Yanging Li*

'Soochow University, CHINA, National University of Singapore, CHINA,

®Qilu Hospital of Shandong University, CHINA, and “Shandong University, CHINA



B4-4B3

B4-4B4

B4-4B5

B4-4B6

14:00 - 14:05
HAPTIC-FEEDBACK RING ENABLED HUMAN-MACHINE INTERFACE (HMI)
AIMING AT IMMERSIVE VIRTUAL REALITY EXPERIENCE .....cov oottt 333
Zhongda Sun, Minglu Zhu, Zhaocong Chen, Xuechuan Shan, and Chengkuo Lee
National University of Sngapore, SNGAPORE

14:05 - 14:10
A GLOVE-BASED HUMAN-MACHINE INTERFACE ASSISTED BY
ULTRA-STRETCHABLE STRAIN SENSORSAND THREE-AXISFORCE SENSORS ................. 337
Xingyou Meng, Hanyang Li, Kui Zhang, Y uyang Sun, and Huicong Liu
Soochow University, CHINA

14:10- 14:15
AN MXENE-EDOT NANOCOMPOSITE BASED STRAIN SENSOR PATCH
FOR WIRELESSHUMAN MOTION MONITORING ...cuiiiiitiiereriresieieeeeiee e seees 341
Shipeng Zhang, Ashok Chhetry, Sudeep Sharma, Chani Park, and Jae Y eong Park
Kwangwoon University, KOREA

14:15- 14:20
MEMS-ENABLED WIRELESSURETERAL STENT WITH INTEGRATED
ANTENNA FOR LOCAL PRESSURE MONITORING ....ccccovitiiieeeieeeseeee et aene 345
Mohammad Reza Y ousefi Darestani, Nabil Shalabi, Dirk Lange, Ben H. Chew, and Kenichi Takahata
University of British Columbia, Vancouver, CANADA

Session 4C - Microrobotsand Microswimmers

B4-4C1

B4-4C2

B4-4C3

B4-4C4

B4-4C5

13:50 - 13:55
FIRST JUMPSOF A SILICON MICROROBOT WITH
AN ENERGY STORING SUBSTRATE SPRING ....c.oooiiiirieiierieereeteesie et nes 349
Craig B. Schindler, Hani C. Gomez, and Kristofer S.J. Pister
University of California, Berkeley, USA

13:55- 14:00
AN UNTETHERED CRAWLING AND JUMPING MICRO-ROBOT ....ccoce e 353
Dongkai Wang"?, Fanping Sui?, Wenying Qiu™?, Y andeng Peng?, Min Zhang*, Xiachao Wang',
and Liwei Lin"?
Tsinghua University, CHINA and *University of California, Berkeley, USA

14:00 - 14:05
MICRO SWIMMING ROBOTSPOWERED BY A SINGLE-AXISALTERNATING
MAGNETIC FIELD WITH CONTROLLABLE MANIPULATION ..o 357
Fanping Sui’, Y uanyuan Huang?, Ruigi Guo®, and Liwei Lin*
*University of California, Berkeley, USA and 2Southwest University, CHINA

14:05- 14:10
UNTETHERED SOFT CRAWLING ROBOTSDRIVEN BY MAGNETIC ANISOTROPY ............ 361
Fanping Sui*, Dongkai Wang™?, Ruigi Guo®, Renxiao Xu*, and Liwei Lin"?
*University of California, Berkeley, USA and ?Tsinghua University, CHINA

14:10- 14:15
RECONFIGURABLE ACOUSTOFLUIDIC MANIPULATION OF
PARTICLESIN RING-LIKE RICH PATTERNS ENABLED ON A
BULK MICROMACHINED SILICON CHIP ...ttt 365
Jingui Qian®, Renhua Y ang*, Habiba Begum', and Joshua E.-Y . Lee™?
'City University of Hong Kong, HONG KONG and
Agency for Science, Technology and Research (A* STAR), SNGAPORE



B4-4C6

14:15-14:20
FABRICATION OF BIOINSPIRED ARTIFICIAL BACTERIAL FLAGELLA
VIA TWO PHOTON LITHOGRAPHY AND WET METALLIZATION ..oooioiieeee e 369
Roberto Bernasconi', Gea Prioglio®, Carlos C.J. Alcantara®, Salvador Pané?, and Luca Magagnin®
*Politecnico di Milano, ITALY and 2ETH Zurich, SMTZERLAND

Session 4D - MEM Swith Beyond Al and Novel Computing M ethods

B4-4D1

B4-4D2

B4-4D3

B4-4D4

B4-4D5

13:50 - 13:55
AN EXPERIMENTAL STUDY OF THE PHOTORESPONSE OF 1T-1R OSCILLATORS
BASED ON VANADIUM DIOXIDE: TOWARDS SPIKING SENSING SYSTEMS ......ccocovnvnenen. 373
Teodor Rosca, Fatemeh Qaderi, Marco Riccardi, Olivier J.F. Martin, and Adrian M. lonescu
Ecole Polytechnique Fédérale de Lausanne (EPFL), SMTZERLAND

13:55-14:00
TOPOMEMSCIRCUIT: STEP-VARIABLE-RESETTABLE MEMS
CAPACITOR FOR TOPOLOGICAL ELECTRICAL CIRCUIT ot 377
Y oshio Mita, Eric Lebrasseur®, Motohiko Ezawa', Keigo Tsujit, Minoru Kawamura?, and Akio Higo*
1University of Tokyo, JAPAN and 2RIKEN, JAPAN

14:00 - 14:05
DOUBLE-COFFEE RING NANOPLASMONIC EFFECTSWITH
CONVOLUTIONAL NEURAL LEARNING FOR SARS-COV-2DETECTION ....ccccoviriririririeiennes 381
Kamyar Behrouzi and Liwei Lin
University of California, Berkeley, USA

14:05 - 14:10
Al ON A CHIP FOR IDENTIFYING MICROALGAL CELLSWITH
HIGH HEAVY METAL REMOVAL EFFICIENCY oottt 385
Muzhen Xu', Jeffrey Harmon®, Tomohisa Hasunuma?, Akihiro Isozaki'?, and K eisuke Goda"**
*University of Tokyo, JAPAN, Kobe University, JAPAN, *Kanagawa Institute of Industrial Science and
Technology, JAPAN, “Wuhan University, CHINA, and *University of California, Los Angeles, USA

14:10- 14:15
MACHINE LEARNING AUGMENTED VOC IDENTIFICATION BY
MID-INFRARED NANOANTENNASWITH MICROFLUIDICSCHAMBERS ........ccccoceiieevieiieeee. 389
Zhihao Ren, Zixuan Zhang, Jingxuan Wei, Haibo Wang, Bowei Dong, and Chengkuo Lee
National University of Sngapore, SNGAPORE

Poster Session |11 and Exhibit I nspection

14:20-16:20  Presentationsare listed by topic category with their assigned number starting on page 27.

16:20

Conclusion of Block 4



Block 5 - Thursday, 24 June

All times are Universal Time Coordinated (UTC)

Plenary Speaker |1 & 111 Panel Presentation
Opportunitiesfor Transducersin Global Good

Moderator:
Hiroyuki Fujita, Canon Medical Systems Corporation, JAPAN

07:00-07:30
B5-PS2 DIGITAL TECHNOLOGY MEETSETHICS: HOW TO THINK ABOUT
THE GLOBAL GOOD WHEN YOU ARE CHANGING THE WORLD ....cccooiiiieieeeeeee e 393
Andrea Renda
Centre for European Policy Sudies (CEPS), BELGIUM

B5-PS3 DIGITAL SOCIAL INNOVATION: TAIWAN CAN HELP ..o 394
Audrey Tang
Digital Minister, TAIWAN

Invited Speaker XVII

07:35-07:45
B5-1S17 MEMSTOOLSFOR ACCELERATING MATERIALSSCIENCE .....coiiiieeeeceeeeecee e 395
Alfred Ludwig
Ruhr Universitat, Bochum (RUB), GERMANY

07:35- 07:45
B5-1S18 SILICON NANOMECHANICAL RESONATORSAND LARGE SCALE
OPTOMECHANICS FOR SENSING ..oeevteeeeeee et eee et et st sessesess et eessssesessesnsssesssssseesessesessesssssesens 396
Sébastien Hentz
CEA, FRANCE
Invited Speaker XIX
07:35-07:45
B5-1519 SMART 3D VOLUMETRIC PRINTING .ottt ee e eeeee e e eeeseseeneseseeseseenesesennenens 397

Paul Delrot?, Damien Loterie? and Christophe Moser®
Ecole Polytechnique Fédérale de Lausanne (EPFL), SMTZERLAND and “Readily3D, SMTZERLAND

07:35-07:45
B5-1S20  EMERGING FUNCTIONSOF ELECTRICALLY-INDUCED BUBBLES
AND ITSBIOMEDICAL APPLICATIONS ...ttt ettt sttt sttt st srn b assansre s 400
Yoko Yamanishi
Kyushu University, JAPAN



B5-5A1

B5-5A2

B5-5A3

B5-5A4

B5-5A5

B5-5A6

Session 5A - Gyroscope, Magneto/Electrical Field, and Gravimater

07:50- 07:55
A 0.1 DEG/H MODULE-LEVEL SILICON MEMSRATE INTEGRATING
GYROSCOPE USING VIRTUALLY ROTATED DONUT-MASS STRUCTURE
AND DEMONSTRATION OF THE EARTH'SROTATION DETECTION ..ooiiiiiieeeeceeee e 402
Fumito Miyazaki®, Ryunosuke Gando', Daiki Ono“?, Shiori Kaji*, Hiroshi Ota?,
Hiroki Hiraga®, Kei Masunishi®, Etsuji Ogawa’, Tetsuro Itakura', and Y asushi Tomizawa'?
Toshiba Corporation, JAPAN and “Device & System Platform Development Center Co. Ltd., JAPAN

07:55 - 08:00
THEORETICAL AND EXPERIMENTAL INVESTIGATIONS OF THE PWM
FREQUENCY EFFECT ON THE SENSITIVITY OF THERMAL EXPANSION-BASED
ANGULAR MOTION SENSOR ...ttt ettt ses e tess e sese s ssess s seseesesssessssssesesesasanas 406
Huahuang L uo, Jose Cabot, Xiaoyi Wang, Mingzheng Duan, and Yi-Kuen Lee
Hong Kong University of Science and Technology, HONG KONG

08:00 - 08:05
A RESONANT LORENTZ-FORCE MAGNETOMETER BASED ON CAVITY SLOTTED
DOUBLE-ENDED TUNING FORK TO ENHANCE Q-FACTOR AND SENSITIVITY .coocvvcieienee 410
Xiaoxiao Song®, Chen Wang?, Chengxin Li*, Fangzheng Li*, Jinggian Xi®,
Y uan Wang', Huafeng Liu®, Chun Zhao', Liang-Cheng Tu®, and Michael Kraft?
"Huazhong University of Science and Technology, CHINA, 2University of Leuven, BELGIUM, and
33un Yat-sen University, CHINA

08:05 - 08:10
DESIGN AND CHARACTERIZATION OF AN ALN PIEZOELECTRIC
MEMSMAGNETOMETER ...ttt et sttt 414
Ken-Wei Tang, Po-Chih Cheng, Shyam Trivedi, and Sheng-Shian Li
National Tsing Hua University, TAIWAN

08:10- 08:15
INTEGRATION OF MAGNETOSTRICTIVE MICROSENSOR WITH HALL
ELEMENT FOR MICROSTRUCTURE RESONANCE DETECTION ...oooiiiiiieeeeeeeee e 418
Taiga Ezura, Naoki Inomata, and Takahito Ono
Tohoku University, JAPAN

08:15-08:20
A NOVEL HIGH SENSITIVE MODE-LOCALIZATION MEMSELECTRIC
FIELD SENSOR BASED ON CLOSED-LOOP FEEDBACK ..ottt 423
Zilong Wang™?, Zhengwei Wu', Xiangming Liu*?, Y ahao Gao™?, Simin Peng"?,
Ren Ren', Fengjie Zheng®, Yao Lv*, and Chunrong Peng*?
Chinese Academy of Sciences (CAS), CHINA and
University of Chinese Academy of Sciences (UCAS), CHINA,

Session 5B - Optical MEM S

B5-5B1

B5-5B2

07:50 - 07:55
A ONE-INCH APERTURE PIEZOELECTRIC TUNABLE LENS
WITH SMALL FOOTPRINT ittt ettt ste ettt et st steeesstesvesaessssstssaessesssessestessesnessasssessessenssens 427
Hitesh G.B. Gowda, Tobias Gréf, and Ulrike Wallrabe
University of Freiburg, GERMANY

07:55 - 08:00
BI-AXIAL MAGNETICALLY ACTUATED TUNABLE PRISM ..ot 431
Pascal M. Weber, Matthias C. Wapler, Florian Lemke, and Ulrike Wallrabe
University of Freiburg, GERMANY



08:00 - 08:05
B5-5B3 CLOSED-LOOP CONTROL OF QUASI-STATIC SCANNING PZT MICROMIRRORS
WITH EMBEDDED PIEZORESISTIVE SENSING AND SPURIOUS MODE REJECTION .......... 435
Paolo Frigerio®, Luca Molinari®, Andrea Barbieri®, Roberto Carminati, Nicol® Boni?,
and Giacomo Langfelder*
Politecnico di Milano, ITALY and 2STMicroelectronics, ITALY

08:05 - 08:10
B5-5B4 ACOUSTICALLY LEVITATED SPINNING OPTICAL SCANNER ..o 439
Takashi Sasaki and Kazuhiro Hane
Tohoku University, JAPAN
08:10- 08:15
B5-5B5 MODELLING AND EXPERIMENTAL VALIDATION OF PIEZOELECTRICALLY
DRIVEN MICRO-LENSACTUATOR oottt ettt ettt et e e e e s e naaaaa e s e ennaneassennreneens 443

Syed Mamun R Rasid", Aron Michael?, Hemanshu Roy Pota’, Ssu-Han Chen?, and Chee Y ee Kwok?
*University of New South Wales, Canberra, AUSTRALIA and
2University of New South Wales, Sydney, AUSTRALIA

08:15-08:20
B5-5B6 CONTINUOUSLY TUNABLE SILICON PHOTONIC MEMS 2x2 POWER COUPLER ................ 447
Alain Y. Takabayashi®, Hamed Sattari', Pierre Edinger?, Peter Verheyen®,
Kristinn B. Gylfason?, Wim Bogaerts®, and Niels Quack*
Ecole Polytechnique Fédérale de Lausanne (EPFL), SMTZERLAND, ?KTH Royal Institute of Technology,
SWEDEN, ®Interuniversity Microelectronics Centre (IMEC), BELGIUM, and
4Ghent University-IMEC, BELGIUM

Session 5C - Power MEM S 2 - Thermo - Tribo - Electro - Magnetic

07:50 - 07:55
B5-5C1 A STRATEGY TO REDUCE AIR BREAKDOWN EFFECT AND BOOST OUTPUT ENERGY
FOR CONTACT-SEPARATION MODE TRIBOELECTRIC NANOGENERATOR .....ccccccvvvrninnne 451
Zeyuan Cao, Y ao Chu, Shiwen Wang, Zibo Wu, Rong Ding, and Xiongying Ye
Tsinghua University, CHINA

07:55 - 08:00
B5-5C2 MAGNETICALLY EXCITED PIEZOELECTRIC ENERGY HARVESTER
FOR MICROPOWER SUPPLY AND WAKEUP APPLICATIONS .....ocoieieeeeeesee e 455
Bjorn Gojdkal, Torben Dankwort®, Marc A. Nowak*, Mani T. Bodduluri®,
Minhaz Ahmed™?, Sven Griinzig*, and Fabian Lofink®
YFraunhofer Ingtitute for Silicon Technology ISIT, GERMANY and 2Furtwangen University, GERMANY

08:00 - 08:05
B5-5C3 AN ENERGY HARVESTING SCHEME WITH TEMPERATURE THRESHOLD
TRIGGERED GENERATION FOR HEAT EVENT AUTONOMOUSMONITORING .....ccccooeuuee. 459
Ruofeng Han, Nianying Wang, Qisheng He, Jiachou Wang, and Xinxin Li
Chinese Academy of Sciences (CAS), CHINA

08:05-08:10
B5-5C4 COUPLING EFFECTSIN PARALLEL THERMOMAGNETIC GENERATORS
BASED ON RESONANT SELF-ACTUATION ..ottt 463
Joel Joseph', MiraWehr?, Hiroyuki Miki?, Makoto Ohtsuka?, and Manfred K ohl*
K arlsruhe Institute of Technology (KIT), GERMANY and ?Tohuku University, JAPAN



B5-5C5

B5-5C6

08:10- 08:15
FLEXIBLE THERMOELECTRIC GENERATOR USING
KIRIGAMI-FOLDING STRUCTURE ...ctiiie ettt snee e enna e snne s 467
Shingo Terashima and Eiji lwase
Waseda University, JAPAN

08:15-08:20
FABRICATION OF uyTEGsBASED ON NANO-SCALE THERMOELECTRIC
MATERIAL DISPERSIONS ...ttt ettt 471
Swathi Krishna Subhash, Timo Gerach, Negin Sherkat, Harald Hillebrecht, Peter Woias, and Uwe Pelz
University of Freiburg, GERMANY
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CHINA, and “Hangzhou Branemagic Medical Technology Co. Ltd., CHINA
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08:05 - 08:10
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*University of Tokyo, JAPAN, *Nagoya University, JAPAN, and *Kumamoto University, JAPAN

08:10-08:15
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Yating Xie*?, Keyin Liu?, and Tiger H. Tao"*3*
Shanghai Tech University, CHINA, 2Chinese Academy of Sciences (CAS), CHINA,
3University of Chinese Academy of Sciences (UCAS), CHINA, and
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National Institute of Advanced Industrial Science and Technology (AIST), JAPAN
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Mikhail A. Kanygin and Behraad Bahreyni
Smon Fraser University, CANADA

00:55 - 01:00
AMILLIMETER SCALE PIEZOELECTRIC RECEIVER WITH SUB-MILLIWATT
OUTPUT FOR ULTRASONIC WIRELESS POWER TRANSFER IN WATER ....ccocooiiiieeeee. 561
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Northeastern University, USA
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Chinese Academy of Sciences (CAS), CHINA and
2University of Chinese Academy of Sciences (UCAS), CHINA
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Jinying Zhang, Defang Li, Zhuo Li, Xin Wang, and Suhui Y ang
Beijing Institute of Technology, CHINA

Invited Speaker XXV

01:30-01:40

B6-1S25 DEVELOPMENT OF ADVANCED DYNAMIC ANGIO MODEL (ADAM) SIMULATOR:

ENABLING A REALISTIC SIMULATION OF ENDOVASCULAR INTERVENTION .................. 605
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3University of Chinese Academy of Sciences, CHINA
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Hongyan Liang™?, Yi Zhang"?, Minruihong Wang™?, Y ueying Li*, Deyong Chen*?,
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