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1National University of Singapore, SINGAPORE and 2National University of Singapore, Suzhou, CHINA 

  



Session T2D - Functional Materials & Fabrication I 
 

09:45 - 10:00 
T2D.01 HYBRID MICROFABRICATION, AND ELECTROCHEMICAL  

ANALYSIS OF NONAGONAL 2D/3D MICROELECTRODE ARRAYS,  
WITH MULTI-METALLIC INTERFACES  .........................................................................................  213 
Charles M. Didier1, Maria Corina Garcia-Chaulbad2, Julia F. Orrico1,  
Jorge Manrique Castro1, and Swaminathan Rajaraman1 
1University of Central Florida, USA and 2Polytechnic University of Puerto Rico, PUERTO RICO 

 
10:00 - 10:15 

T2D.02 MANUFACTURING OF FLEXIBLE METALLIC AEROGEL BY  
ICE-TEMPLATED ASSEMBLY OF NANOWIRES AND ITS APPLICATIONS  ............................  217 
Donghyun Lee and Jungwook Choi 
Chung-Ang University, KOREA 

 
10:15 - 10:30 

T2D.03 SIMPLE FABRICATION OF PARYLENE-BASED SLIPPERY LIQUID-INFUSED  
POROUS SURFACES FOR HEALTHCARE APPLICATIONS  ........................................................  221 
Kuang-Ming Shang1, Haixu Shen1, Hiroyuki Kato2, Suhash Aravindan1,  
Hirotake Komatsu2, and Yu-Chong Tai1 
1California Institute of Technology, USA and  
2Arthur Riggs Diabetes & Metabolism Research Institute at City of Hope, USA 

 
10:30 - 10:45 

T2D.04 APPLYING GRAYSCALE DIGITAL MASKS AND DEFOCUSING  
METHOD TO DIGITAL LIGHT PROCESSING STEREOLITHOGRAPHY  
FOR RAPID MANUFACTURE OF MICROLENS ARRAYS  ............................................................  225 
Chih-Yu Hsieh1, Pin-Chuan Chen1, Pai-Shan Chen2, and Yi-Hsin Liu3 
1National Taiwan University of Science and Technology, TAIWAN,  
2National Taiwan University, TAIWAN, and 3National Taiwan Normal University, TAIWAN 

 
 

Session T3A - Tissue Engineering I 
 

11:15 - 11:45 
INVITED PRESENTATION 
T3A.01 ORGAN-ON-CHIP FOR PHYSIOLOGY AND DEVELOPMENT OF NEW THERAPIES 

Karen Cheung 
University of British Columbia, CANADA 

 
11:45 - 12:00 

T3A.03 TARGETING NANOCARRIERS COMBINED WITH PHOTOTHERMAL  
THROMBOLYTIC THERAPY TESTED FROM IN VITRO,  
AND THROMBOSIS VESSEL-ON-A-CHIP, TO IN VIVO  ................................................................  229 
Kuan-Ting Liu1, Er-Yuan Chuang2, Yu-Jui Fan2, and Jiashing Yu1 
1National Taiwan University, TAIWAN and 2Taipei Medical University, TAIWAN 

 
12:00 - 12:15 

T3A.04 A HIGHLY SENSITIVE CAPACITIVE DISPLACEMENT SENSOR FOR FORCE  
MEASUREMENT INTEGRATED IN AN ENGINEERED HEART TISSUE PLATFORM  ...........  232 
Milica Dostanić1,2, Filippo Pfaiffer1, Mahdieh Shojaei-Baghini1, Laura M. Windt2, Maury Wiendels2,  
Berend J. van Meer2, Christine L. Mummery2,3, Pasqualina M. Sarro1, and Massimo Mastrangeli1 
1TU Delft, NETHERLANDS, 2Leiden University Medical Center, NETHERLANDS, and  
3University of Twente, NETHERLANDS 

 
  



12:15 - 12:30 
T3A.05 HIGH THROUGHPUT, MULTIMODAL, MICROCHAMBER BIOSENSORS FOR  

IN VITRO SELECTIVE LOCALIZATION OF KILLIFISH CARDIAC MODELS  .........................  236 
Andre Childs1, Isaac Johnson1, Benjamin Dubansky2, and Swaminathan Rajaraman1 
1University of Central Florida, USA and 2Louisiana State University, USA 
 

12:30 - 12:45 
T3A.06 REAL-TIME ASSESSMENT OF MATURITY BY  

MICROFIBER-SHAPED IPSCS-DERIVED CARDIAC TISSUE  ......................................................  240 
Akari Masuda1, Shun Itai1, Yuta Kurashina2, Shugo Tohyama1, and Hiroaki Onoe1 
1Keio University, JAPAN and 2Tokyo University of Agriculture and Technology, JAPAN 

 
 

Session T3B - Nanoscale Materials & Fabrication 
 

11:15 - 11:30 
T3B.01 SILICON-NANODOT-INDUCED STRENGTH CONTROL FOR SILICON MEMS  .....................  244 

Abbhiraj Singh, Shingo Kammachi, and Takahiro Namazu 
Kyoto University of Advanced Science, JAPAN 

 
11:30 - 11:45 

T3B.02 DISSIPATION AND LOSS ANGLE IN TWO-DIMENSIONAL MOLYBDENUM  
DITELLURIDE NANOELECTROMECHANICAL RESONATORS  ................................................  248 
Pengcheng Zhang1, Yueyang Jia1, Zuheng Liu1, and Rui Yang1,2 
1University of Michigan – Shanghai Jiao Tong University Joint Institute,  
Shanghai Jiao Tong University, CHINA and 2Shanghai Jiao Tong University (SJTU), CHINA 

 
11:45 - 12:00 

T3B.03 LONG-WAVE INFRARED GRAPHENE PHOTODETECTORS  
FOR POLARIZATION DETECTION AND GAS SENSING  ..............................................................  252 
Junsheng Xie, Zhihao Ren, Jingxuan Wei, Weixin Liu, Jingkai Zhou, and Chengkuo Lee 
National University of Singapore, SINGAPORE 

 
12:00 - 12:15 

T3B.04 DEMONSTRATION OF A NON-VOLATILE  
ANTIFERROELECTRIC PYROELECTRIC SWITCH  .....................................................................  256 
Patrick D. Lomenzo1, Songrui Li1, Thomas Mikolajick1,2, and Uwe Schroeder1 
1NaMLab gGmbH, GERMANY and 2TU Dresden, GERMANY 

 
12:15 - 12:30 

T3B.05 HIGH-SA/V-RATIO TIO2-NANOPARITCLE-ENCAPSULATING HYDROGEL  
UNIT PROMOTES EFFICIENT LIGHT-DRIVEN SELF-ASSEMBLY  ...........................................  260 
Natsumi Watanabe and Hiroaki Onoe 
Keio University, JAPAN 

 
12:30 - 12:45 

T3B.06 TITANIUM/SILICA BIOCOMPATIBLE NANOPARTICLES WITH TUNABLE  
EXOTHERMIC CHARACTERISTICS FOR FUTURE HYPERTHERMIA TECHNOLOGY  ......  264 
Kingkarn Khotchasing, Michiko Shindo, and Takahiro Namazu 
Kyoto University of Advanced Science, JAPAN 

 
 

Session T3C - Energy Harvesters II 
 

11:15 - 11:30 
T3C.01 MEMS ELECTROSTATIC ENERGY HARVESTER WITH  

RECHARGEABLE ELECTRET BY BUILT-IN CORONA TIPS  ......................................................  268 
Anxin Luo, Mingjie Li, Wenxin Luo, Xiaojiang Liu, and Fei Wang 
Southern University of Science and Technology, CHINA  



11:30 - 11:45 
T3C.02 DUAL-PHASE ROPE-SPUN ELECTRET ROTARY GENERATOR FOR MORPHING  

WING ENERGY HARVESTING AND DEFORMATION MONITORING  ......................................  272 
Huipeng Zhou, Xinhui Mao, Zhe Zhao, Yu Liu, Weizheng Yuan,  
Honglong Chang, and Kai Tao 
Northwestern Polytechnical University, CHINA 
 

11:45 - 12:00 
T3C.03 ORIGAMI-INSPIRED TRANSFORMABLE ELECTRET GENERATOR  

FOR FLAPPING-LEAF WIND ENERGY HARVESTING  .................................................................  276 
Boming Lyu1, Yangyang Gao1, Zhaoshu Yang2, Jin Wu3,  
Honglong Chang1, Weizheng Yuan1, and Kai Tao1 
1Northwestern Polytechnical University, CHINA, 
2China Astronaut Research and Training Center, CHINA, and 3Sun Yat-sen University, CHINA 

 
12:00 - 12:15 

T3C.04 SELF-POWERED DUST REMOVAL SYSTEM FOR SOLAR PANELS DRIVEN  
BY A ROTARY FREESTANDING-ELECTRET GENERATOR  .......................................................  280 
Rong Ding, Junchi Teng, Zeyuan Cao, Zibo Wu, Kang Deng,  
Xiangzhu Yuan, Yujia Cao, and Xiongying Ye 
Tsinghua University, CHINA 

 
12:15 - 12:30 

T3C.05 FREQUENCY TRACKING OF VIBRATIONAL ENERGY HARVESTER  
USING PHASE-LOCKED LOOP (PLL)  ...............................................................................................  284 
Yuto Akai, Hiroaki Honma, and Hiroshi Toshiyoshi 
University of Tokyo, JAPAN 
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T3C.06 SUPPRESSING THE AIR-BREAKDOWN PHENOMENON OF  
ELECTROSTATIC GENERATOR FOR EFFICIENT ENERGY HARVESTING  ..........................  288 
Zeyuan Cao, Rong Ding, Junchi Teng, Zibo Wu, and Xiongying Ye 
Tsinghua University, CHINA 

 
 

Session T3D - Force Sensors 
 

11:15 - 11:45 
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T3D.01 MEMS SENSOR DRIFT COMPENSATION WITH ON-CHIP STRESS SENSING  .......................  292 

Erdinc Tatar 
Bilkent University, TURKEY 
 

11:45 - 12:00 
T3D.03 AN ACTIVE-MATRIX PIEZOELECTRIC TACTILE SENSOR ARRAY  

WITH IN-PIXEL AMPLIFIER AND NON-UNIFORMITY COMPENSATION  .............................  298 
Tengteng Lei, Yushen Hu, Xinying Xie, and Man Wong 
Hong Kong University of Science and Technology, HONG KONG 

 
12:00 - 12:15 

T3D.04 MONOLITHICALLY VERTICAL INTEGRATION WITH CAPACITIVE PROXIMITY  
AND INDUCTIVE FORCE SENSOR WITH SENSING RANGE ENHANCEMENT  .....................  302 
Ruei-Cing Mai1, Fuchi Shih1, Yuanyuan Huang1, Yu-Hsuan Li1,  
I-Yu Huang2, Yu-Cheng Lin3, and Weileun Fang1 
1National Tsing Hua University, TAIWAN, 2National Sun Yat-sen University, TAIWAN, and  
3National Cheng Kung University, TAIWAN 

 
  



12:15 - 12:30 
T3D.05 A LOW POWER AND ULTRATHIN FLEXIBLE SHEAR STRESS SENSOR  

WITH HIGH SENSITIVITY SUSPENDED OVER A FLEXIBLE SUBSTRATE  ............................  306 
Xiangyu Song, Ke Xiao, and Wei Xu 
Shenzhen University, CHINA 

 
12:30 - 12:45 

T3D.06 A STRAIN-INSENSITIVE STRETCHABLE PATCH SENSOR FOR  
SIMULTANEOUS MONITORING OF BODY TEMPERATURE AND ECG  ..................................  310 
Sudeep Sharma, Ashok Chhetry, Seonghoon Jeong, and Jae Yeong Park 
Kwangwoon University, KOREA 
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Session T5A - Medical Devices II 
 

16:15 - 16:30 
T5A.01 HYBRID BIODEGRADABLE POLYMER STENT FABRICATION USING  

3D PRINTERS AND INTEGRATION WITH WIRELESS SENSORS FOR  
REAL-TIME PRESSURE MONITORING IN BLOOD VESSELS  ....................................................  314 
Jin-liang Wei, Nomin-Eredne Oyunbaatar, Dong-Su Kim, and Dong-Weon Lee 
Chonnam National University, KOREA 

 
16:30 - 16:45 

T5A.02 A SENSOR-INTEGRATED “SMART” URETERAL STENT AND WIRELESS  
IN-VITRO TEST FOR REAL-TIME OBSTRUCTION DETECTION  ..............................................  318 
Mohammad Reza Yousefi Darestani, Dirk Lange, Ben H. Chew, and Kenichi Takahata 
University of British Columbia, CANADA 

 
16:45 - 17:00 

T5A.03 ULTRA-SOFT NEURAL PROBE WITH A TEMPORARY HIGH-STRENGTH  
U-SECTION COATING BY PICOSECOND LASER MICROMACHINING  ..................................  322 
Fanqi Sun1, Xiaoli You1, Yuhao Zhou1, Minghao Wang2, Mengfei Xu3,  
Xichen Yuan1, Honglong Chang1, Jingquan Liu3, and Bowen Ji1 
1Northwestern Polytechnical University, CHINA, 2Hangzhou Dianzi University, CHINA, and  
3Shanghai Jiao Tong University, CHINA 

 
17:00 - 17:15 

T5A.04 SELF-STRETCHABLE CHRISTMAS-TREE-SHAPED  
ULTRAFLEXIBLE NEURAL PROBES  ................................................................................................  326 
Ye Tian1,2, Cunkai Zhou1, Kuikui Zhang4, Huiran Yang1, Zhaohan Chen5,  
Zhitao Zhou1,2, Xiaoling Wei1,2, Tiger H. Tao1,2,6,7,8, and Liuyang Sun1,3 
1Chinese Academy of Sciences (CAS), CHINA, 2University of Chinese Academy of Sciences, CHINA, 
3Shanghai University of Electric Power, CHINA, 4Nanjing Tech University, CHINA,  
5Shanghai Normal University, CHINA, 6Neuroxess Co., Ltd. (Jiangxi), CHINA,  
7Guangdong Institute of Intelligence Science and Technology, CHINA, and  
8Tianqiao and Chrissy Chen Institute for Translational Research, CHINA 

 
  



17:15 - 17:30 
T5A.05 BIOMIMETIC FLEXIBLE NEURO-PROBE SYSTEM FOR EARLY WARNING  

WITH FORCE FEEDBACK TO AVOID VASCULAR DAMAGE  ....................................................  330 
Yu Zhou1,2, Huiran Yang1,2, Xueying Wang1,2, Heng Yang1,2, Ke Sun1,2, Zhitao Zhou1,2, 
Liuyang Sun1,2, Meng Li1,2, Jianlong Zhao1,2, Tiger H. Tao1,2,3,4,5, and Xiaoling Wei1,2 

1Chinese Academy of Sciences (CAS), CHINA, 2University of Chinese Academy of Sciences, CHINA 
3Neuroxess Co., Ltd. (Jiangxi), CHINA, 4Guangdong Institute of Intelligence Science and Technology,  
CHINA and 5Tianqiao and Chrissy Chen Institute for Translational Research, CHINA 
 

 
Session T5B - Micromirrors 

 
16:15 - 16:30 

T5B.01 INTEGRATED THERMAL CONVECTION-BASED POSITION  
SENSING FOR ELECTROTHERMAL MICROMIRRORS  ..............................................................  334 
Anrun Ren, Yingtao Ding, Hengzhang Yang, Teng Pan, and Huikai Xie 
Beijing Institute of Technology, CHINA 
 

16:30 - 16:45 
T5B.02 MEMS SCANNING GRATING BASED COMPACT DIFFUSE REFLECTANCE  

SPECTROSCOPIC MODULE FOR SKIN ANALYSIS .......................................................................  338 
Jaehun Jeon, Jung-Woo Park, Gi Beom Kim, and Ki-Hun Jeong 
Korea Advanced Institute of Science and Technology (KAIST), KOREA 

 
16:45 - 17:00 

T5B.03 NOVEL BOW-SHAPE TRANSMISSION SPRINGS FOR PIEZOELECTRIC  
MEMS MIRROR WITH 180-DEGREES OPTICAL SCANNING ANGLE  ......................................  342 
Si-Han Chen1, Shih-Chi Liu1, Hung-Yu Lin1, Jerwei Hsieh2, and Weileun Fang1 
1National Tsing Hua University, TAIWAN and 2Asia Pacific Microsystems, Inc., TAIWAN 
 

17:00 - 17:15 
T5B.04 DESIGN OF A BI-AXIAL PIEZOELECTRIC MEMS SCANNER WITH  

TRI-GIMBAL STRUCTURE FOR SCANNING PATTERN ENHANCEMENT  ..............................  346 
Chih-Chen Hsu1, Hao-Chien Cheng1,2, Shi-Chi Liu1, Hung-Yu Lin1, Mingching Wu2,  
Kai-Chih Liang2, and Weileun Fang1 
1National Tsing Hua University, TAIWAN and 2Coretronic MEMS Corporation, TAIWAN 

 
17:15 - 17:30 

T5B.05 FABRICATION AND CHARACTERIZATION OF A NOVEL PIEZOELECTRIC  
MEMS MIRROR WITH HIGH FILL FACTOR AND HIGH SPEED  ...............................................  350 
Yang Wang1,4, LiHao Wang1, Hao Zhang5, YiChen Liu1, YuYao Zhang3,  
WeiHong Zhu3, YongGui Zhang1, and Zhenyu Wu1,2,3,4 
1Shanghai Institute of Microsystem and Information Technology, CHINA,  
2Shanghai Industrial μtechnology Research Institute, CHINA, 3Shanghai University, CHINA,  
4University of Chinese Academy of Sciences, CHINA, and 5Chinese Academy of Sciences (CAS), CHINA 

 
 

Session T5C - Acoustic Devices 
 

16:15 - 16:30 
T5C.01 LOW DIELECTRIC LOSS TANGENT, HIGHLY SCANDIUM DOPED  

ALUMINUM NITRIDE THIN FILM FOR ACOUSTIC DEVICES  ...................................................  354 
Takahiro Higuchi1, Akihiko Teshigahara1, Kenji Kijima1, Takashi Kakefuda2,  
Takahide Usui2, Yusuke Kawai1, Takashi Omichi2, and Hiroyuki Wado1 
1MIRISE Technologies Corporation, JAPAN and 2Nisshinbo Micro Devices Inc., JAPAN 

 
  



16:30 - 16:45 
T5C.02 HOW TO TURN A MEMS MICROPHONE INTO A  

PHOTOACOUSTIC SENSOR: AN EXPERIMENTAL STUDY  ........................................................  358 
Thomas Strahl1,2, Jonas Steinebrunner2, Christian Weber1,2, Jürgen Wöllenstein1,2, and Katrin Schmitt1,2 
1University of Freiburg, GERMANY and  
2Fraunhofer Institute for Physical Measurement Techniques IPM, GERMANY 

 
16:45 - 17:00 

T5C.03 WAFER-SCALE TRANSFER-FREE GRAPHENE MEMS CONDENSER MICROPHONES  ......  362 
Roberto Pezone, Gabriele Baglioni, Leonardo di Paola,  
Pasqualina M. Sarro, Peter G. Steeneken, and Sten Vollebregt 
Delft University of Technology, NETHERLANDS 

 
17:00 - 17:15 

T5C.04 A NOVEL HIGH-SNR FULL BANDWIDTH PIEZOELECTRIC MEMS MICROPHONE  
BASED ON A FULLY CLAMPED ALUMINUM NITRIDE CORRUGATED MEMBRANE  ........  366 
Gabriele Bosetti1, Christian Bretthauer2, Andreas Bogner2, Michael Krenzer2,  
Karolina Gierl2, Hans-Joerg Timme2, Heinrich Heiss2, and Gabriele Schrag1 
1Technical University of Munich, GERMANY and 2Infineon Technologies AG, GERMANY 

 
17:15 - 17:30 

T5C.05 DUAL-FREQUENCY ALUMINUM SCANDIUM NITRIDE PIEZOELECTRIC  
MICROPHONES WITH WIDE BANDWIDTH, LARGE DYNAMIC RANGE,  
AND HIGH SENSITIVITY FOR WIND TUNNEL TESTING  ...........................................................  370 
Yanfen Zhai1, Thai Anh Tuan Nguyenand2, Lokesh Kumar Reddy Onteru1, Claire Bourquard1,  
Annalisa De-Pastina1, Alexander Shatalov1, Nikolai Andrianov1, Xuyuan Chen2, and Lixiang Wu1 
1Silicon Austria Labs GmbH (SAL), AUSTRIA and 2University of South-Eastern Norway, NORWAY 

 
 

Session T5D - Microfluidics II 
 

16:15 - 16:30 
T5D.01 OPENABLE DOUBLE-MICROTUBES STRUCTURE DRIVEN BY PNEUMATIC  

BALLOON ACTUATOR ARRAYS FOR TUBULAR ORGAN-ON-A-CHIP  ...................................  373 
Shiho Shimizu, Keiichiro Nishizaki, and Satoshi Konishi 
Ritsumeikan University, JAPAN 

 
16:30 - 16:45 

T5D.02 ACOUSTOFLUIDIC MICROMANIPULATION SYSTEM  
WITH AN OPEN MICROFLUIDIC CHIP ............................................................................................  377 
Natsumi Hirata and Takeshi Hayakawa 
Chuo University, JAPAN 

 
16:45 - 17:00 

T5D.03 SPERM ENRICHMENT AND FOULING MITIGATION IN BUBBLE-BASED  
ACOUSTOFLUIDIC FILTRATION MICRODEVICE  .......................................................................  381 
Ting-Yu Wan, Tsui-Ting Lee, Hsiao-Lin Hwa, and Yen-Wen Lu 
National Taiwan University, TAIWAN 

 
17:00 - 17:15 

T5D.04 ACOUSTIC TWEEZERS USING BISYMMETRIC COHERENT SURFACE ACOUSTIC  
WAVES FOR RECONFIGURABLE MODULATION OF PARTICLE MULTIMERS  ..................  385 
Hemin Pan, Deqing Mei, and Yancheng Wang 
Zhejiang University, CHINA 

 
  



17:15 - 17:30 
T5D.05 LASER-WRITTEN CONDUCTIVE TRACKS FOR THE  

INTEGRATION OF SURFACE-MOUNT DEVICES ONTO PMMA  ................................................  389 
Tina Mitteramskogler, Andreas Fuchsluger, Rafael Ecker, Andreas Tröls, and Bernhard Jakoby 
Johannes Kepler University Linz, AUSTRIA 
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08:30 - 09:15 
W1A.P3 MIMICKING THE CELLULAR MICROENVIRONMENT WITH 3D HYDROGELS  

ENABLES TARGET DISCOVERY AND DRUG SCREENING  ........................................................  393 
Molly S. Shoichet, Arianna Skyrzinska, Laura Bahlmann, Laura Smith, Amber Xue, 
Roger Tam, Alexander Baker, and Aleczandria Tiffany 
University of Toronto, CANADA 
 

09:15 - 09:30     Transition 
 
 

Session W2A - Fluidic Control 
 

09:30 - 09:45 
W2A.01 MICRODROPLET REACTIONS BY HYPERBRANCHED,  

SPACE-FILLING OPEN MICROFLUIDIC CHANNELS  ..................................................................  394 
Hiroyuki Kai 
Toyo University, JAPAN 
 

09:45 - 10:00 
W2A.02 CHIRALITY SENSING MECHANISM USING VERTICAL CONTACT  

CONTROL OF LIQUID CRYSTAL MICRO-DROPLETS  ................................................................  397 
Shinji Bono1,2,3 and Satoshi Konishi1,2,3 
1Ritsumeikan University, JAPAN, 2Ritsumeikan Advanced Research Academy, JAPAN, and  
3Ritsumeikan Global Innovation Research Organization, JAPAN 
 

10:00 - 10:15 
W2A.03 LOCALIZED ELECTROCHEMICAL DEPOSITION OF MULTI- METAL  

STRUCTURES BY HYDRODYNAMIC FLOW CONFINEMENT  ...................................................  401 
Daniel Widerker1, Govind Kaigala1, and Moran Bercovici2 
1Technion, Israel Institute of Technology, ISRAEL and 2University of British Columbia, CANADA 
 

10:15 - 10:30 
W2A.04 LENS-LESS ACOUSTIC TWEEZERS BASED ON SPIRAL-ARM  

VORTEX-BEAM TRANSDUCERS CAPABLE OF LEVITATING,  
TRAPPING, AND MANIPULATING LARGE AND HEAVY PARTICLES  ....................................  405 
Jaehoon Lee, Kianoush Sadeghian Esfahani, Matin Barekatain, and Eun S. Kim 
University of Southern California, USA 
 

10:30 - 10:45 
W2A.05 FLUORESCENCE-ACTIVATED MULTI-SORTING OF SINGLE  

CELLS UTILIZING HIGH-SPEED ON-CHIP FLOW CONTROL  ...................................................  409 
Makoto Saito1, Niko Kimura1, Shigeo S. Sugano2, Yoko Yamanishi1,  
Fumihito Arai3, and Shinya Sakuma1 
1Kyushu University, JAPAN, 2National Institute of Advanced Industrial Science and Technology (AIST), 
JAPAN, and 3University of Tokyo, JAPAN 

 
 
  



Session W2B - Optical Devices 
 

09:30 - 09:45 
W2B.01 METAMATERIAL-ENHANCED VIBRATIONAL CIRCULAR  

DICHROISM FOR MID-INFRARED SPECTROSCOPIC NANOSENSORS  ..................................  413 
Cheng Xu1,2, Zhihao Ren1,2, Hong Zhou1,2, Jingkai Zhou1,  
Chong Pei Ho2, Nan Wang2, and Chengkuo Lee1 
1National University of Singapore, SINGAPORE and  
2Agency for Science, Technology and Research (A*STAR), SINGAPORE 
 

09:45 - 10:00 
W2B.02 MULTIFUNCTIONAL METASURFACE FOR A MINIATURIZED  

REFLECTION-TYPE ATOMIC VAPOR CELL  .................................................................................  417 
Ponrapee Prutphongs1, Katsuma Aoki1, Satoshi Ikezawa1, Motoaki Hara2, and Kentaro Iwami1 
1Tokyo University of Agriculture and Technology, JAPAN and  
2National Institute of Information and Communication Technology, JAPAN 
 

10:00 - 10:15 
W2B.03 AN ALL-METAL METASURFACE FOR HIGH-EFFICIENCY REFRACTIVE INDEX  

SENSING BASED ON REFLECTION-TYPE SURFACE LATTICE RESONANCE  ......................  421 
Liye Li1, Lijun Ma1, Yifan Ouyang1, Hongshun Sun1, Shengxiao Jin1,  
Senyong Hu1, Meizhang Wu2, Zhimei Qi3, and Wengang Wu1 
1Peking University, CHINA, 2University of Science and Technology Beijing, CHINA, and  
3University of Chinese Academy of Sciences, CHINA 
 

10:15 - 10:30 
W2B.04 AN INTEGRATED PLATFORM FOR CAVITY OPTOMECHANICS  

WITH VACUUM-SEALED SILICON PHOTONIC MEMS  ...............................................................  425 
Pierre Edinger1, Gaehun Jo1, Simon J. Bleiker1, Alain Y. Takabayashi2, Niels Quack2, Peter Verheyen3,  
Umar Khan3,4, Wim Bogaerts3,4, Cleitus Antony5, Frank Niklaus1, and Kristinn B. Gylfason1 
1KTH Royal Institute of Technology, SWEDEN, 2École Polytechnique Fédérale de Lausanne (EPFL), 
SWITZERLAND, 3IMEC, BELGIUM, 4Ghent University, BELGIUM, and  
5Tyndall National Institute, IRELAND 
 

10:30 - 10:45 
W2B.05 FIRST DEMONSTRATION OF SELF-POWERED ALGAN/GAN UV  

PHOTODETECTOR ENABLED BY NON-PLANAR SCHOTTKY DEPLETION  .........................  429 
Yuhan Pu1,2 and Yung C. Liang1,2 
1National University of Singapore, SINGAPORE and  
2National University of Singapore (Suzhou) Research Institute, CHINA 

 
 

Session W2C - Packaging & Fabrication 
 

09:30 - 09:45 
W2C.01 3D PRINTING OF SILICA-HSQ COMPOSITES WITH SUB-MICROMETER  

RESOLUTION AND SELECTIVELY GENERATED SILICON NANOCRYSTALS  .....................  433 
Po-Han Huang1, Miku Laakso1, Oliver Hartwig2, Georg S. Duesberg2,  
Göran Stemme1, Kristinn B. Gylfason1, and Frank Niklaus1 
1KTH Royal Institute of Technology, SWEDEN and 2Universität der Bundeswehr Munich, GERMANY 
 

09:45 - 10:00 
W2C.02 A TIME-MATCHED SIO2-LAYER ETCH FOR ADVANCED  

MEMS FOUNDRY PROCESSESD MULTI-PROJECT CHIP (MPC)  ..............................................  437 
Sushil Kumar, Khanjan Joshi, and Pushpapraj Singh 
Indian Institute of Technology Delhi, INDIA 
 

  



10:00 - 10:15 
W2C.03 LIQUID-IN-A-MEMS: ENCAPSULATION OF LIQUID  

IN A MICROCAPSULE BY INKJET PRINTING  ...............................................................................  441 
Jongeon Park, Arnaud Bertsch, and Juergen Brugger 
École Polytechnique Fédérale de Lausanne (EPFL), SWITZERLAND 
 

10:15 - 10:30 
W2C.04 DOUBLE-LEVEL TEMPORARY PROTECTIVE PACKAGING OF  

TSV-BASED MICRO-MIRROR ARRAY FOR OPTICAL-WINDOW-FREE  
VERTICAL INTEGRATION  ..................................................................................................................  445 
Yuhu Xia1,2, Biyun Ling1, Xiaoyue Wang1, Minli Cai1,2, and Yaming Wu1,2 
1Chinese Academy of Sciences (CAS), CHINA and 2University of Chinese Academy of Sciences, CHINA 
 

10:30 - 10:45 
W2C.05 THE HETEROGENEOUS PACKAGING OF A 3 × 3 MINI-LED  

ARRAY FOR SMART CONTACT LENS APPLICATIONS  ..............................................................  449 
Cheng-Wei Tsai, Guan-Ting Yeh, Shun-Hsi Hsu, Shin-Ho Wu,  
Yu-Hsuan Huang, Her-Ming Chiueh, and Jin-Chern Chiou 
National Yang Ming Chiao Tung University, TAIWAN 

 
 

Session W2D - Non-Linear Resonators 
 

09:30 - 09:45 
W2D.01 OPERATION OF ARRAYED LOGIC ELEMENTS FOR MEMS ISING MACHINE  ....................  453 

Shun Yasunaga, Motohiko Ezawa, Keigo Tsuji, Kei Misumi, Tomoki Sawamura,  
Shinji Tsuboi, Ayako Mizushima, Yukinori Ochiai, Akio Higo, and Yoshio Mita 
University of Tokyo, JAPAN 
 

09:45 - 10:00 
W2D.02 EFFICIENT RESERVOIR COMPUTING BY NONLINEARLY  

COUPLED PIEZOELECTRIC MEMS RESONATORS  .....................................................................  457 
Takeshi Yoshimura1, Taiki Haga1, Norifumi Fujimura1, Kensuke Kanda2, and Isaku Kanno3 
1Osaka Metropolitan University, JAPAN, 2University of Hyogo, JAPAN, and 3Kobe University, JAPAN 
 

10:00 - 10:15 
W2D.03 CONSTRUCTING MICROMECHANICAL FREQUENCY COMBS IN  

BIFURCATING ATTRACTOR BRANCHES FOR EVENT TRIGGERED SENSORS  ..................  461 
Ting-Yi Chen, Chun-Pu Tsai, and Wei-Chang Li 
National Taiwan University, TAIWAN 
 

10:15 - 10:30 
W2D.04 VIBRO-IMPACT PERTURBATION BASED ATTRACTOR  

EXCHANGER FOR OPEN-LOOP NONLINEAR RESONATORS  ...................................................  465 
Chun-Pu Tsai and Wei-Chang Li 
National Taiwan University, TAIWAN 
 

10:30 - 10:45 
W2D.05 IMPROVING THE DYNAMIC RANGE AND RESOLUTION OF MEMS  

RESONANT SENSORS UTILIZING NONLINEAR CANCELLATION  ..........................................  469 
Chengxin Li1, Aojie Quan1, Hemin Zhang2, Chen Wang1, Mustafa Mert Torunbalci3,  
Linlin Wang1, Chenxi Wang1, Yangyang Guan1, Yuan Wang4, and Michael Kraft1 
1KU Leuven, BELGIUM, 2Northwestern Polytechnical University, CHINA, 3Broadcom, USA, and  
4University of Macau, CHINA 
 

 
10:45 - 11:15     Break and Exhibit Inspection 
 
  



Session W3A - Microfluidics III 
 

11:15 - 11:45 
INVITED PRESENTATION 
W3A.01 FUNCTIONAL MATERIALS FOR SENSING AND ACTUATION IN MICROFLUIDICS  ..........  473 

Sandra Garcia-Rey, Udara Bimendra Gunatilake, Yara Alvarez-Braña, 
Lourdes Basabe-Desmonts, and Fernando Benito-Lopez 
University of the Basque Country, SPAIN 

 
11:45 - 12:00 

W3A.03 A HIGH-THROUGHPUT UNIFORM-SIZED DROPLET GENERATOR  
WITH A TRIANGULAR CROSS-SECTION CHANNEL FABRICATED  
BY SIMPLE MEMS PROCESS AND SELF-ALIGNMENT  ...............................................................  474 
Byeolnim Oh1, Youngseo Cho2, Jaewon Park3, Younghak Cho2, and Hyun Soo Kim1 
1Kwangwoon University, KOREA, 2Seoul National University of Science and Technology, KOREA, and 
3Korea University, KOREA 
 

12:00 - 12:15 
W3A.04 IONIC SIGNAL AMPLIFICATION ACTUATED BY GAS DISSOLUTION  ...................................  478 

Sangjin Seo and Taesung Kim 
Ulsan National Institute of Science and Technology (UNIST), KOREA 
 

12:15 - 12:30 
W3A.05 ALGINATE HYDROGEL MICROBEADS WITH DIFFERENT MESH  

STRUCTURES ENABLE CONTROLLED RELEASE OF  
ADENO-ASSOCIATED VIRUS FOR GENE THERAPY  ...................................................................  482 
Aiki Hioki1, Shuhei Takatsuka1, Yuta Kurashina2, and Hiroaki Onoe1 
1Keio University, JAPAN and 2Tokyo University of Agriculture and Technology, JAPAN 
 

12:30 - 12:45 
W3A.06 MECHANISM OF DRUG RELEASING UNIT VIA OSCILLATING  

BUBBLES AND INTEGRATION WITH 3-D MICROSWIMMER  ...................................................  486 
Wenbo Li, Fang-Wei Liu, and Sung Kwon Cho 
University of Pittsburgh, USA 

 
 

Session W3B - Chemical Sensors I 
 

11:15 - 11:30 
W3B.01 HYDROGEN-SENSING PROPERTIES AND REDUCTION-INDUCED  

SENSING MECHANISM OF NICKEL OXIDE NANOPLATES  .......................................................  490 
Tao Zhang1,2, Ying Chen1, Ming Li1, Pengcheng Xu1,3, Xinxin Li1,3, and Dan Zheng2 
1Chinese Academy of Sciences (CAS), CHINA, 2Shanghai Institute of Technology, CHINA, and  
3University of Chinese Academy of Sciences, CHINA 
 

11:30 - 11:45 
W3B.02 QUANTITATIVE MEASUREMENTS OF ADSORBED OXYGEN SPECIES ON  

MATERIAL SURFACE FOR HIGH-PERFORMANCE GAS SENSOR DESIGN  ...........................  494 
Ruomeng Guo1,2, Xinyu Li1,3, Ming Li1,3, Ying Chen1,3, Pengcheng Xu1,3, and Xinxin Li1,3 
1Chinese Academy of Sciences (CAS), CHINA, 2ShanghaiTech University, CHINA, and  
3University of Chinese Academy of Sciences, CHINA 
 

11:45 - 12:00 
W3B.03 FAST AND SIMULTANEOUS GAS SENSING METHOD IN MIXED GASES  

USING MULTIPLE MICROMACHINED THERMAL CONDUCTIVITY  
DETECTORS FOR FUTURE CARBON-NEUTRAL SOCIETY  .......................................................  498 
Hiroaki Yamazaki, Ping Wang, Naoya Fujiwara, Yoshihiko Kurui,  
Naoki Hiramatsu, Fumitaka Ishibashi, Ryota Kitagawa, and Akihiro Kojima 
Toshiba Corporation, JAPAN 



12:00 - 12:15 
W3B.04 A CHAMELEON–INSPIRED FLEXIBLE HUMIDITY SENSOR BASED ON PEDOT:  

PSS–MEDIATED THERMOCHROMIC LIQUID CRYSTAL COMPOSITE MATERIALS  .........  502 
Chong-Ren Sun, Yu-Hsuan Cheng, and Ching-Te Kuo 
National Sun Yat-sen University, TAIWAN 
 

12:15 - 12:30 
W3B.05 MONOLITHIC INTEGRATION OF GAS/HUMIDITY/TEMPERATURE  

SENSORS WITH THERMAL COUPLING EFFECT REDUCTION  ................................................  505 
Chi-Te Fang1, Tung-Lin Chien1, Yung-Chen Li1, Yuanyuan Huang1,  
Yu-Cheng Lin2, I-Yu Huang3, and Weileun Fang1 
1National Tsing Hua University, TAIWAN, 2National Cheng Kung University, TAIWAN, and  
3National Sun Yat-sen University, TAIWAN 
 

12:30 - 12:45 
W3B.06 FABRICATION OF HIGH-RESOLUTION MULTI-ION IMAGE SENSOR  

USING RUBBER-BASED NEGATIVE RESIST AND EXTRACELLULAR  
ION IMAGING IN THE HIPPOCAMPAL SLICE  ..............................................................................  509 
Moe Kato1, Jumpei Otsuka1, Hideo Doi1, Bijay Parajuli2, Tomoko Horio1, Eiji Shigetomi2,  
Youichi Shinozaki2, Yong Joon Choi1, Kazuhiro Takahashi1, Toshiaki Hattori1,  
Toshihiko Noda1, Schuichi Koizumi2, and Kazuaki Sawada1 
1Toyohashi University of Technology, JAPAN and 2University of Yamanashi, JAPAN 

 
 

Session W3C - Resonating Devices 
 

11:15 - 11:30 
W3C.01 TEMPERATURE COMPENSATION IN CMOS-MEMS OSCILLATORS  

VIA FOLDED-ANCHOR RESONATOR GEOMETRICAL TUNING  ..............................................  513 
Rafel Perelló-Roig1,2, Salvador Barceló1,2, Jaume Verd1,2, Sebastià Bota1,2, and Jaume Segura1,2 
1University of the Balearic Islands, SPAIN and 2Health Research Institute of the Balearic Islands, SPAIN 
 

11:30 - 11:45 
W3C.02 COMPACT MEMS TEMPERATURE SENSOR EXPLOITING A DUAL-MODE  

POLYSILICON RESONATOR AND PHASE-LOCKED-LOOP MULTIPLICATION ...................  517 
Paolo Frigerio1, Andrea Fagnani1, Valentina Zega1, Gabriele Gattere2, Attilio Frangi1,  
and Giacomo Langfelder1 
1Politecnico di Milano, ITALY and 2STMicroelectronics, ITALY 
 

11:45 - 12:00 
W3C.03 LISSAJOUS-FM RESONANT MAGNETOMETER  ............................................................................  521 

Linxin Zhang, Takashiro Tsukamoto, and Shuji Tanaka 
Tohoku University, JAPAN 
 

12:00 - 12:15 
W3C.04 EXPLOITING BLUE SIDEBAND EXCITATION TO ENHANCE MODE LOCALIZATION  

IN A RESONANT DOUBLE-ENDED TUNING FORK MAGNETOMETER  ..................................  525 
Yuan Wang1, Chun Zhao2, Jingqian Xi4, Huafeng Liu4, Chen Wang3, Linlin Wang3,  
Shaolin Zhang4, Qiu Wang4, Fangjing Hu4, and Michael Kraft3 
1University of Macau, CHINA, 2University of York, UK, 3KU Leuven, BELGIUM, and  
4Huazhong University of Science and Technology, CHINA 
 

12:15 - 12:30 
W3C.05 A FREQUENCY COMB WITH HIGH RESOLUTION AND LOW THRESHOLD  

POWER BASED ON A SINGLE MODE CIRCULAR RESONATOR  ..............................................  529 
Hongyu Chen, Dongyang Chen, Ronghua Huan, and Jin Xie 
Zhejiang University, CHINA 

  



12:30 - 12:45 
W3C.06 A MASS SENSOR BASED ON 3-DOF MODE LOCALIZED BAW RESONATORS  

WITH ENHANCED QUALITY FACTOR AND RESOLUTION  .......................................................  533 
Linlin Wang1, Chen Wang1, Aojie Quan1, Yuan Wang2, Chenxi Wang1,  
Bernardo P. Madeira1, Chengxin Li1, and Michael Kraft1 
1KU Leuven, BELGIUM and 2University of Macau, CHINA 

 
 

Session W3D - Logic Devices & Switches 
 

11:15 - 11:45 
INVITED PRESENTATION 
W3D.01 HARDWARE PLATFORM FOR EDGE COMPUTING BASED  

ON NANOELECTROMECHANICAL RELAYS  .................................................................................  537 
Dinesh Pamunuwa1, Elliott Worsey1, Qi Tang1, Mukesh K. Kulsreshath1,  
Victor Marot1, Yingying Li2, and Simon Bleiker2 
1University of Bristol, UK and 2Royal Institute of Technology (KTH), SWEDEN 

 
11:45 - 12:00 

W3D.03 CORRECTION OF TRANSMITTERS’ PIXEL VALUES IN AN ULTRASONIC  
FOURIER TRANSFORM ANALOG COMPUTING APPARATUS  ..................................................  542 
Xing Haw Marvin Tan1, Daniel Ssu-Han Chen1, Zaifeng Yang1, Viet Phuong Bui1,  
Kevin Tshun Chuan Chai1, Ching Eng Png1, and Amit Lal2 
1Agency of Science Technology and Research (A*STAR), SINGAPORE and 2Cornell University, USA 
 

12:00 - 12:15 
W3D.04 ADIABATIC LOGIC GATES FOR ULTRA-LOW-POWER OPERATION  

USING CONTACTLESS CAPACITIVE MEMS  ..................................................................................  546 
Aleksandra Marković1, Laurent Mazenq1, Adrian Laborde1,  
Hervé Fanet2, Gaël Pillonnet2, and Bernard Legrand1 
1Université de Toulouse, FRANCE and 2Université Grenoble Alpes, FRANCE 
 

12:15 - 12:30 
W3D.05 FULLY 3D-PRINTED, SEMICONDUCTOR-FREE,  

TRANSISTOR-LIKE LOGIC DEVICES  ..............................................................................................  550 
Jorge Cañada and Luis Fernando Velásquez-García 
Massachusetts Institute of Technology, USA 
 

12:30 - 12:45 
W3D.06 ROBUST MEMS WAVEGUIDE SWITCH FOR THZ SPECTROSCOPY IN SPACE  ....................  554 

Sofia Rahiminejad, Sven van Berkel, Robin H. Lin, Cecile Jung-Kubiak,  
Goutam Chattopadhyay, and Mina Rais-Zadeh 
California Institute of Technology, USA 
 

12:45 - 14:15     Lunch and Exhibit Inspection 
 
 

Poster Session W4P and Exhibit Inspection 
 

14:15 - 16:15 
 

 
  



Session W5B - Chemical Sensors II 
 

16:15 - 16:45 
INVITED PRESENTATION 
W5B.01 GAS SENSING MECHANISMS REVEALED WITH EMERGING  

IN-SITU CHARACTERIZATION TECHNIQUES  ..............................................................................  558 
Pengcheng Xu1,2 and Xinxin Li1,2  
1Chinese Academy of Sciences, CHINA and 2University of Chinese Academy of Sciences, CHINA 

 
16:45 - 17:00 

W5B.03 HIGH-RESPONSIVITY SINGLE-CRYSTAL SILICON MEMS  
THERMOPILES FOR DIFFERENTIAL THERMAL ANALYSIS (DTA)  ........................................  561 
Haozhi Zhang1,2, Hao Jia1,2, Weiwen Feng, 1,2 Pengcheng Xu1,2, and Xinxin Li1,2 
1Chinese Academy of Sciences (CAS), CHINA and 2University of Chinese Academy of Sciences, CHINA 
 

17:00 - 17:15 
W5B.04 A NON-ENZYMATIC ELECTROCHEMICAL SENSOR BASED ON  

CERIUM OXIDE NANOCUBES FOR THE RAPID DETECTION  
OF HYDROGEN PEROXIDE RESIDUES IN FOOD SAMPLES  ......................................................  565 
Xuefeng Wang1,2, Jiaci Shi1,3, Wei Shen1,3, Pengcheng Xu1,2, and Xinxin Li1,2 
1Chinese Academy of Sciences (CAS), CHINA, 2University of Chinese Academy of Sciences, CHINA, and 
3Shanghai Normal University, CHINA 
 

17:15 - 17:30 
W5B.05 LONG-LIFE SENSING FILM STRUCTURE AND RELIABILITY  

EVALUATION OF PD-CU-SI-METALLIC GLASS FOR HYDROGEN SENSOR  .........................  569 
Yumi Hayashi, Naoki Hiramatsu, Hiroaki Yamazaki, and Akihiro Kojima 
Toshiba Corporation, JAPAN 
 

17:30 - 17:45 
W5B.06 CMOS GAS-SENSING ARRAY BY NOVEL SENSING APPROACH USING  

MIXED-PIXEL- ARCHITECTURE FOR DETECTION OF VARIOUS  
RESPONSE OF GAS-SENSITIVE MEMBRANES  ..............................................................................  573 
Takeru Wada, Tomoki Kamijo, Yoshiko Noda, Daisuke Akai, Takeshi Hizawa, Yasuyuki Kimura,  
Yong-Joon Choi, Kazuhiro Takahasi, Kazuaki Sawada, and Toshihiko Noda 
Toyohashi University of Technology, JAPAN 

 
 

Session W5C - RF Resonators 
 

16:15 - 16:30 
W5C.01 AN INTRINSICALLY TEMPERATURE-COMPENSATED FULLY DIFFERENTIAL  

CMOS-MEMS RESONATOR WITH DUAL-RESISTOR PIEZORESISTIVE DETECTION  .......  577 
Zhi-Qiang Lee, Jie-Sheng Jiang, Hung-Yu Chen, Sheng-Shian Li, and Ming-Huang Li 
National Tsing Hua University, TAIWAN 
 

16:30 - 16:45 
W5C.02 VERY HIGH FREQUENCY STABILITY OF SINGLE-CRYSTAL SILICON  

THERMAL-PIEZORESISTIVE RESONATORS WITH PHASE-LOCKED LOOP  .......................  581 
Connor A. Watkins1, Jaesung Lee1, Jonathan P. McCandless2,3, Harris J. Hall2, and Philip X.-L. Feng1,3 
1University of Florida, USA, 2Air Force Research Laboratory, USA, and  
3Case Western Reserve University, USA 
 

16:45 - 17:00 
W5C.03 REDUCED ORDER MODELING OF PIEZOELECTRIC RESONATORS  

WITH MULTI-FREQUENCY IMPEDANCE ESTIMATION  ............................................................  585 
Kuan-Ting Chen, Tzu-Hsuan Hsu, Guan-Lin Wu, and Ming-Huang Li 
National Tsing Hua University, TAIWAN 

  



17:00 - 17:15 
W5C.04 EXPERIMENTAL STUDY OF THE ORIGIN OF NONLINEAR DAMPING  

IN VERY HIGH FREQUENCY CONTOUR MODE RESONATORS  ...............................................  589 
Yi Chan1, Xuetian Wang1, Juan S. Gomez-Diaz2, and Jeronimo Segovia-Fernandez3 
1Beijing Institute of Technology, CHINA, 2University of California, Davis, USA, and  
3Texas Instruments, USA 
 

17:15 - 17:30 
W5C.05 MICRO-TO-NANOACOUSTIC SCALN LAMB WAVE RESONATORS:  

FREQUENCY SCALING TOWARDS THE MM-WAVE SPECTRUM  ............................................  593 
Gabriel Giribaldi, Luca Colombo, Pietro Simeoni, and Matteo Rinaldi 
Northeastern University, USA 
 

17:30 - 17:45 
W5C.06 NONLINEAR PERFORMANCE OF MONOLITHICALLY INTEGRATED  

SCALN-BASED GHZ ACOUSTIC FILTERS WITH RFSOI SWITCHES  .......................................  599 
Chen Liu, Ying Zhang, Xinghua Wang, Wenjia Yang, Eugene Yi Zhun Woo,  
Danlei Yan, Raja M. Kumarasamy, Nan Wang, and Yao Zhu 
Agency of Science Technology and Research (A*STAR), SINGAPORE 

 
 

Session W5D - Intelligent Bio-Chemical Sensors 
 

16:15 - 16:30 
W5D.01 A MICROSYSTEM FOR NON-INVASIVE IMAGING AND  

SIMULTANEOUS MULTI-BIOMARKER 3D IMAGING  .................................................................  603 
Erick J. Vargas-Ordaz, Terrance Lam, Bonan Liu, Fabrizzio Horta,  
Michelle L. Halls, Adrian Neild, and Victor J. Cadarso 
Monash University, AUSTRALIA 
 

16:30 - 16:45 
W5D.02 FABRICATION AND DEMONSTRATION OF FILTER-FREE WAVELENGTH  

IMAGE SENSOR FOR VISUALIZATION OF WAVELENGTH INFORMATION  ........................  607 
Tomoya Ide, Yong-Joon Choi, Nakano Kakeru, Tsugumi Sakae, Ryoya Matsubara,  
Yasuyuki Kimura, Kensuke Murakami, Yoshiko Noda, Daisuke Akai, Takashi Hizawa,  
Hiromu Ishii, Kazuhiro Takahashi, Toshihiko Noda, and Kazuaki Sawada 
Toyohashi University of Technology, JAPAN 
 

16:45 - 17:00 
W5D.03 WIRELESS SOIL PH SENSING USING FULLY-DEGRADABLE  

SPRIT-RING-RESONATOR ARRAY WITH ISOTROPIC  
ELECTROMAGNETIC RESPONSE  .....................................................................................................  611 
Ken Sakabe1, Tetsuo Kan2, and Hiroaki Onoe1 
1Keio University, JAPAN and 2University of Electro-Communications, JAPAN 
 

17:00 - 17:15 
W5D.04 MOF-INTEGRATED ULTRA-BROADBAND NANOANTENNAS FOR  

MACHINE-LEARNING-ENABLED VOC GAS IDENTIFICATION  ...............................................  615 
Hong Zhou, Dongxiao Li, Zhihao Ren, Cheng Xu, Chan Wang, and Chengkuo Lee 
National University of Singapore, SINGAPORE 
 

17:15 - 17:30 
W5D.05 TACTILE-OLFACTORY FUSION HUMANOID HAND FOR ENVIRONMENTAL  

SENSING WITH FAST NONLINEAR DECISION-MAKING  ...........................................................  619 
Jiachuang Wang1,2, Xiawei Yue1,2, Shuai Wei1,2, Pingping Zhang3,  
Nan Qin1,2, and Tiger H. Tao1,2,4,5,6 
1Chinese Academy of Sciences (CAS), CHINA, 2University of Chinese Academy of Sciences, CHINA,  
3Suzhou Huiwen Nanotechnology Co., Ltd, Suzhou, CHINA, 4Neuroxess Co., Ltd. (Jiangxi), CHINA, 
5Guangdong Institute of Intelligence Science and Technology, CHINA, and  
6Tianqiao and Chrissy Chen Institute for Translational Research, CHINA 



17:30 - 17:45 
W5D.06 A GAS SENSOR ARRAY PACKAGED WITH A HIERARCHICAL NEURAL NETWORK  

FOR GAS SPECIES IDENTIFICATION AND CONCENTRATION ESTIMATION  .....................  623 
Zong Liu1,2, Gabriel E. Carranza1, Yushen Hu1, Fei Wang2, and Man Wong1 
1Hong Kong University of Science and Technology, CHINA and  
2Southern University of Science and Technology, CHINA 
 
 

Session W5E - Functional Materials & Fabrication II 
 

16:15 - 16:45 
INVITED PRESENTATION 
W5E.01 To Be Announced 

Annalisa De-Pastina 
Silicon Austria Labs GmbH, AUSTRIA 
 

16:45 - 17:00 
W5E.03 STUDY ON THE POLAR ORIENTATION OF PLASMA-DEPOSITED  

PIEZOELECTRIC MATERIALS ...........................................................................................................  627 
Jan-Willem Burssens1, Chen Wang1, Xinyu Wu1, Jesus Gandaro-Loe1,  
Appo Van der Wiel2, and Michael Kraft1 
1KU Leuven, BELGIUM and 2Melexis, BELGIUM 
 

17:00 - 17:15 
W5E.04 MEASURING LIGHT PENETRATION FOR SPECTRAL ANALYSIS WITH  

INTERCALATED GRAPHENE/QUANTUM DOT PHOTODETECTORS  .....................................  630 
Seungbae Ahn, Ju Ying Shang, and Oscar Vazquez Mena 
University of California, San Diego, USA 
 

17:15 - 17:30 
W5E.05 ISOTROPIC DEGRADABLE METAMATERIAL FOR ENVIRONMENTAL SENSING  .............  633 

Tatsuya Yano1, Gaku Furusawa1, Hiroaki Onoe2, and Tetsuo Kan1 
1University of Electro-Communications, JAPAN and 2Keio University, JAPAN 
 

17:30 - 17:45 
W5E.06 LIGHT-DRIVEN FLAGELLATED MICRO-GEL ROBOT MADE  

OF TEMPERATURE-RESPONSIVE HYDROGEL ACTUATOR  ....................................................  637 
Hinako Sato1, Yoshiyuki Yokoyama2, and Takeshi Hayakawa1 
1Chuo University, JAPAN and  
2Toyama Industrial Technology Research and Development Center, JAPAN 

 
 
17:45 End of Day 
 
 
 

Banquet 
 

18:00 - 21:00 
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08:30 - 09:15 
Th1A.P4 NUCLEIC ACIDS-BASED INFORMATION MATERIALS  ..............................................................  641 

Chunhai Fan 
Shanghai Jiao Tong University (SJTU), CHINA 
 

09:15 - 09:30     Transition 
 
 

Session Th2C - Tissue Engineering II 
 

09:30 - 09:45 
Th2C.01 ON-CHIP DIFFERENTIATION OF RADIALLY VASCULARIZED  

HEPATIC CORDS MIMICKING THE LIVER LOBULE  ..................................................................  642 
Alan Raj Jeffrey Rajendran1,2, Sakina Chantoiseau-Bensalem1, Antonietta Messina2,  
Nassima Benzoubir2,3, Rasta Ghasemi4, Jean-Charles Duclos-Vallée2,3, and Bruno Le Pioufle1,4 
1Université Paris-Saclay, FRANCE, 2Université Paris-Saclay, FRANCE,  
3Hôpital Paul Brousse, FRANCE, and 4Université Paris-Saclay, FRANCE 
 

09:45 - 10:00 
Th2C.02 EXPLORING AUTONOMOUS OPTIMAL EXPERIMENTAL CONDITIONS FOR  

IN VITRO TISSUE MATURATION WITH BATCH BAYESIAN OPTIMIZATION  .....................  646 
Daiki Miyata1, Keitaro Kasahara1, Takahiro Yamada1, Yuta Tokuoka1, Yujin Taguchi1,  
Yuta Kurashina2, Akira Funahashi1, and Hiroaki Onoe1 
1Keio University, JAPAN and 2Tokyo University of Agriculture and Technology, JAPAN 
 

10:00 - 10:15 
Th2C.03 AUTOMATED LARGE-SCALE SPHEROID GENERATION VIA  

HANGING-DROP AND EFFICIENT TRANSFER INTO  
PHYSIOLOGICAL MIMICKING MICROENVIRONMENT ............................................................  650 
Viktoria Zieger1, Ellen Woehr2,3, Stefan Zimmermann1, Daniel Frejek3,  
Peter Koltay3, Roland Zengerle1,3, and Sabrina Kartmann3 
1University of Freiburg, GERMANY, 2University of Furtwangen, GERMANY, and  
3Hahn-Schickard, GERMANY 
 

10:15 - 10:30 
Th2C.04 MICROFLUIDIC CO-CULTURES OF CANCER SPHEROIDS  

AND NK CELLS FOR TESTING IMMUNOTHERAPY  ....................................................................  654 
Alan M. Gonzalez-Suarez, Michael Medlyn, Daheui Choi, Gulnaz Stybayeva,  
Daniel D. Billadeau, and Alexander Revzin 
Mayo Clinic, USA 
 

10:30 - 10:45 
Th2C.05 APICAL MICROVILLI OF A HYBRID HIPSC-DERIVED PROXIMAL  

TUBULE MICROTISSUE REACT TO FLOW-INDUCED SHEAR STRESS  
IN A MICROPHYSIOLOGICAL SYSTEM  ..........................................................................................  658 
Ramin Banan Sadeghian1, Cheng Ma1, Akihiko Kawakami1, Minoru Takasato1,2,3, and Ryuji Yokokawa1 
1Kyoto University, JAPAN, 2Institute of Physical and Chemical Research (RIKEN), JAPAN, and  
3Osaka University, JAPAN 
 

  



Session Th2D - Soft Actuators 
 

09:30 - 09:45 
Th2D.01 HIGH EFFICIENCY ACTUATION CONVERSION MECHANISM FOR  

HIGH-OUTPUT BENDING MOTION OF A SOFT INFLATABLE MICROACTUATOR  ............  662 
Yuto Hori, Seiji Suzuki, Tatsumi Katsura, and Satoshi Konishi 
Ritsumeikan University, JAPAN 
 

09:45 - 10:00 
Th2D.02 SELF-SENSING SOFT PNEUMATIC MICRO ACTUATORS  

FOR HAPTIC FEEDBACK AND HUMAN-MACHINE INTERFACES  ...........................................  666 
Xiayu Wang1, Fade Hu1, Zheng You1, and Chuan Luo1,2 
1Tsinghua University, CHINA and 2Beijing Innovation Center for Future Chips, CHINA 
 

10:00 - 10:15 
Th2D.03 DEPLOYABLE SOFT MICROACTUATOR WITH WATER  

CIRCULATION CHANNEL AND SHAPE MEMORY POLYMER  ..................................................  670 
Toshiro Yamanaka, Taosong Yu, Yuta Taniguchi, Satoshi Amaya, and Fumihito Arai 
University of Tokyo, JAPAN 
 

10:15 - 10:30 
Th2D.04 MAGNETIC CONTROLLED MULTIFUNCTIONAL THREE-DIMENSIONAL  

SOFT ROBOT WITH SELF-PERCEPTIVE CAPABILITY  ...............................................................  674 
Chen Xu, Ji Wan, Haobin Wang, Zehua Xiang, Pengcheng Zhao, Mengdi Han, and Haixia Zhang 
Peking University, CHINA 
 

10:30 - 10:45 
Th2D.05 UNTETHERED SWARM ROBOTS WITH INDEPENDENT  

CRAWLING AND ROLLING MOTIONS  ............................................................................................  678 
Wei Yue1, Xinyu Zhou2, Fanping Sui1, Mingzheng Duan1, and Liwei Lin1 
1University of California, Berkeley, USA and 2Peking University, CHINA 
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3Japan Aerospace Exploration (JAXA), JAPAN, and 4University of Tokyo, JAPAN 

 
 

Session Th2F - Wearable Devices 
 

09:30 - 09:45 
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M4P.008 ORIGAMI-INSPIRED FLEXURE-BASED ROBOT  

FOR ENDOMICROSCOPY PROBE MANIPULATION  ....................................................................  831 
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