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M030-b A HIGH-SPEED AND STABLE FLEXIBLE ELECTROMAGNETIC 
ACTUATOR WITH ENHANCED VIBRATION PERFORMANCE 
FOR ADVANCED TACTILE HUMAN-MACHINE INTERFACES 
Biyan Wang, Menglin Chen, Senlin Jiang, Wenbiao Zhou, 
Huikai Xie, and Xiaoyi Wang 
Beijing Institute of Technology, CHINA 

W030-b TACTILE SENSOR FOR TEXTURE RECOGNITION BASED ON A 
PIEZOELECTRIC MICRODOME ARRAY 
Litao Wang1, Zihan Zhuang2, Yuwen Weng1, 
Kaiteng Tan1, and Jinchi Han1 
1Peking University, CHINA and 2University of Oxford, UK 

b - Emerging Technologies & 
New Opportunities for MEMS/NEMS

MEMS/NEMS for the Hardware of AI, 
Virtual Reality, Augmented Reality

T030-b HARNESSING VIBRO-IMPACT DYNAMICS FOR 
HIGH-PERFORMANCE MEMS-BASED 
RESERVOIR COMPUTING 
Nilabh Basu, Ting-Yi Chen, Chun-Pu Tsai, 
and Wei-Chang Li 
National Taiwan University, TAIWAN 

M031-b COMPACT ON-CHIP METALENS ENABLED PHOTONIC 
INTEGRATED CIRCUITS FOR ULTRAFAST FOURIER 
TRANSFORM-BASED CONVOLUTIONAL NEURAL  
NETWORK ACCELERATION 
Zhihao Ren1, Yangyang Zhuge1, Yuxin Liu1, Daoye Zheng1, 
Fujun Sun2, Yan Yang2, and Chengkuo Lee1 
1National University of Singapore, SINGAPORE and 
2Chinese Academy of Sciences, CHINA  

T031-b ELECTROSTATIC MEMS MIRROR-BASED 1D ROTATIONAL 
SCANNING FOR HIGH-PRECISION 2D EYE TRACKING 
Tianxiang Liang, Haoyu Nan, Zenghui Hao, Cao Xia, 
Yuanlin Xia, and Zhuqing Wang 
Sichuan University, CHINA 

W031-b A REAL-TIME POINT CLOUD COMPENSATION SYSTEM 
FOR HIGH-FREQUENCY PIEZOELECTRIC MEMS LIDAR 
BASED ON FPGA 
Zenghui Hao, Boyan Huang, Wei Huang, Xiang Guo, 
Tianxiang Liang, Ji Chen, Cao Xia, Yuanlin Xia,  
and Zhuqing Wang 
Sichuan University, CHINA

b - Emerging Technologies & 
New Opportunities for MEMS/NEMS

New Computing Devices and Systems with MEMS/NEMS
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M032-b A HIGH OUTPUT MULTI-FREQUENCY ULTRASONIC 
TRANSMITTER BASED ON NONLINEAR 
HARMONIC ENHANCEMENT 
Xinyu Feng, Yufeng Gao, Longju Yi, Xili Wang, 
Jinghan Gan, Bowen Sheng, and Yipeng Lu 
Peking University, CHINA 

T032-b MIXED HIGHER ORDER NONLINEAR DYNAMICS OF A BRIDGE 
SUPPORTED CANTILEVER MEMS DEVICE 
Samuel L. Kirkbride and Ashwin A. Seshia 
University of Cambridge, UK 

W033-b SWITCHABLE COMBINATION AND INTERNAL RESONANCE 
IN A CMOS-MEMS RESONATOR WITH VIA-ENGINEERED 
MASS ASYMMETRY 
Nilabh Basu, Ting-Yi Chen, and Wei-Chang Li 
National Taiwan University, TAIWAN

b - Emerging Technologies & 
New Opportunities for MEMS/NEMS

Nonlinear Dynamics in MEMS/NEMS

M033-b EFFICIENT GLASS-BASED MICRO-OVEN FOR 
ATOMIC SOURCES 
Jannik Koch, Alexander Kassner, Folke Dencker, 
and Marc C. Wurz 
Leibniz University Hannover, GERMANY 

T033-b OPTIMIZATION OF BEAM CHARACTERISTICS FOR QUANTUM 
MAGNETOMETERS BASED ON 3D MEMS ALKALI VAPOR CELLS 
Wenqi Li and Jintang Shang 
Southeast University, CHINA

b - Emerging Technologies & 
New Opportunities for MEMS/NEMS

Quantum Devices and Systems with MEMS/NEMS

W034-c IN-SITU ON-CHIP TECHNIQUE FOR MAPPING VIBRATION 
SENSITIVITY IN MEMS TUNING-FORK RESONATORS 
Chenggang Zhang, Chenzhe Du, Yi Tang, 
Qiancheng Zhao, and Jian Cui 
Peking University, CHINA

c - Industry MEMS and Advancing MEMS 
for Products and Sustainability

Measurement Methods for Product Specs
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M034-c PACKAGING-INDUCED MODE DISTORTIONS IN WIDEBAND 
AIRCOUPLED PMUT ARRAYS 
Javad Abbaszadeh, Rodrigo Tumolin Rocha, 
and Alexander Shatalov 
Silicon Austria Labs, AUSTRIA

c - Industry MEMS and Advancing MEMS 
for Products and Sustainability

MEMS Packaging Techniques

T034-c SUPPRESSION OF THERMAL EFFECTS IN A PALM-SIZED 
MEMS GRAVIMETER WITH SUB-NANO-G SENSITIVITY 
Runhan Xie1, Wenjie Wu1, Fangzheng Li1, Le Gao1, Bingyang Cai1, 
Zhiqing Zhang1, Zhong Zhang1, and Liangcheng Tu1,2 
1Huazhong University of Science and Technology, CHINA and  
2Sun Yat-sen University (Zhuhai Campus), CHINA

c - Industry MEMS and Advancing MEMS 
for Products and Sustainability

MEMS vs. Macro: Pros and Cons of 
Miniaturization in Actual Products

W035-c CMOS-INTEGRATED TACTILE SENSING HUB FOR FORCE, 
PROXIMITY, AND HEAT-FLUX DETECTION 
Yung-Chun Yang1, Fuchi Shih1, Yuanyuan Huang1, 
Yi Chiu2, and Weileun Fang1 
1National Tsing Hua University, TAIWAN and 
2National Yang-Ming Chiao Tung University, TAIWAN 

M035-c COIL-ON-HALL ENABLING DUAL-MODE MAGNETIC 
AND PRESSURE SENSORS FOR CMOS-MEMS 
ENVIRONMENTAL HUB 
Tsai-Wen Chang, Fuchi Shih, Ming-Hsuan Huang, 
Yuanyuan Huang, Mei-Feng Lai, and Weileun Fang 
National Tsing Hua University, TAIWAN 

T035-c VERTICAL INTEGRATION OF GAS AND FLOW SENSORS 
FOR MINIATURIZED MONOLITHIC CMOS-MEMS GAS 
MONITORING SYSTEM 
Xuanqing Hua1, Fengyang Li1, Zhiheng Yu1, 
Peng Liu1, and Dacheng Zhang1,2 
1Peking University, CHINA and 2Beijing Advanced Innovation 
Center for Integrated Circuits, CHINA

c - Industry MEMS and Advancing MEMS 
for Products and Sustainability

MEMS/NEMS - CMOS Integration
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W036-c CMOS-COMPATIBLE TOP-EMITTING OLED MICROARRAY FOR 
WAVELENGTH-SELECTIVE RETINAL STIMULATION 
Jiwoo Oh1, Fuze Jiang1, Jingjing Zang2, Stephan C.F. Neuhauss2, 
Hua Wang1, and Chih-Jen Shih1 
1ETH Zürich, SWITZERLAND and 
2University of Zürich, SWITZERLAND

c - Industry MEMS and Advancing MEMS 
for Products and Sustainability

MEMS/NEMS - Photonics Integration

M036-c SLIDABLE LATERAL FLOW 2D CHROMATOGRAPHY CASSETTE 
WITH THROUGH-HOLE ELECTROSPRAY IONIZATION AND 
DESORPTION FOR HIGH PERFORMANCE MS ANALYSIS 
Tsung Lin Chang and Che Shin Lin 
National Sun Yat-sen University, TAIWAN

c - Industry MEMS and Advancing MEMS 
for Products and Sustainability

New MEMS System Design and Integration Approaches

T036-d BULGE TEST FOR DIRECT MECHANICAL CHARACTERIZATION 
OF ALN AND SCALN THIN FILMS 
Emre Ozyilmaz, Enise F. Altin, Mehdi Y. Arzefouni, 
Eda Ozyilmaz, Cristian Cassella, Matteo Rinaldi, 
David Horsley, and Benyamin Davaji 
Northeastern University, USA 

W037-d HIGH-Q SOG MEMS RESONATOR WITH 5PPB 
ALLAN DEVIATION 
Alejandro Godinez Perez Medina1,2, Jérôme Juillard2, 
Etienne Herth1, Abdelmounaim Harouri1,  
Alain Bosseboeuf1, and Alexis Brenes1 
1C2N - Université Paris-Saclay, FRANCE and 
2GeePs - CentraleSupélec, FRANCE 

M037-d SI-H ELIMINATED CONDUCTIVE PDMS MICRO PATTERNS FOR 
ULTRA SENSITIVE TEMPERATURE SENSOR 
Yeon-Jeong Hwang1, Yeeun Na2, Jongcheol Park2, 
and Min-Ho Seo1 
1Pusan National University, Korea, KOREA and 
2National NanoFab Center, KOREA 

T037-d REAL-TIME OPTICAL QUANTIFICATION OF SURFACE 
DIFFUSION IN SEMICONDUCTOR NANOSTRUCTURES 
Taeyeong Kim, Bong Jae Lee, and Jungchul Lee 
Korea Advanced Institute of Science and Technology 
(KAIST), KOREA 

d - MEMS & NEMS Materials, Fabrication and Packaging

Advancement in Conventional Materials for MEMS & NEMS
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W038-d SURFACE POTENTIAL TRIMMING IN MICRODOMAINS OF 
SELF-ASSEMBLED ELECTRETS USING ULTRAVIOLET LIGHT 
Mitsuto Kojima1, Minori Morihata1, Suzaku Kimura1, 
Ryu Kumagai2, Ayato Jingu2, Yuya Tanaka2,  
and Daisuke Yamane1 
1Ritsumeikan University, JAPAN and 2Gunma University, JAPAN 

M038-d TAILORE RUTHENIUM OXIDE FILMS FOR MEMS CRYOGENICE 
THERMOMETRY WITH RECORD SENSITIVITY BELOW 10K 
Yonghao Xie, Minmin You, Zude Lin, Yongpeng Ran, 
Xiao Ma, Yanjie Li, Bin Yang, and Jingquan Liu 
Shanghai Jiao Tong University, CHINA 

T038-d A LOW-TEMPERATURE-GRADIENT THERMAL ACTUATION 
PLATFORM FOR IN-SITU TENSILE TEST OF 
NANOSCALE FILMS 
Jiakang Li1, Jiawei Zhou1, Fengyang Li1, 
Xufeng Wang1, and Dacheng Zhang1,2 
1Peking University, CHINA and 2Beijing Advanced Innovation 
Center for Integrated Circuits, CHINA 

W039-d PIEZORESISTIVE PRESSURE SENSORS FABRICATED BASED 
ON IN-SITU DOPING TECHNOLOGY EXHIBITS OUTSTANDING 
PERFORMANCE AT HIGH TEMPERATURES 
Yuanying Zhang1, Binghe Ma1, Xiaojing Wang2, 
Jinjun Deng1, Xingxu Zhang1, Jian Luo1, 
Fengyun Liu1, Yunzhe Liu1, and Tao Zhang1 
1Northwestern Polytechnical University, CHINA and  
2National Innovation Institute of Defense Technology, CHINA

d - MEMS & NEMS Materials, Fabrication and Packaging

Generic MEMS & NEMS Manufacturing Techniques

M039-d ELECTRIC-FIELD-DRIVEN ANISOTROPIC CNT-MXENE 
HYDROGEL FOR ENHANCED SENSING 
Wenhong Zhang1, Junlei Han2,3, Ke Wang2, Fanwei Meng2, 
Jiemeng Ding2, Li Wang2, and Jing Wang1 
1Donghua University, CHINA, 2Qilu University of Technology, 
CHINA, and 3Tianjin University, CHINA 

T039-d DYNAMIC TUNING OF TEMPERATURE COEFFICIENT 
OF FREQUENCY AND TURNOVER POINT VIA 
ELECTRO-MECHANICAL COUPLING IN 2D 
MOS2 NEMS RESONATOR 
Zeyu Zhuang1, Junhe Tong1, Runpu Zhou1, 
Bingren Feng1, and Luda Wang1,2 
1Peking University, CHINA and 2Beijing Advanced Innovation 
Center for Integrated Circuits, CHINA

d - MEMS & NEMS Materials, Fabrication and Packaging

New & Emerging Materials for MEMS/NEMS 
(e.g., Piezoelectric, Ferroelectric, Wide-Bandgap, 
2D Materials, Soft Materials, Heterostructures, 

Composites, Metamaterials)
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W040-d EVALUATION OF TEMPORARY BONDING TECHNIQUES FOR 
PFAS-FREE POLYMER INTEGRATION IN MEMS DEVICES 
Mohammadsadegh Namnabat1,2, Anton Lagosh1, 
Washim Reza Ali1, Annalisa De Pastina1, 
Rodrigo Tumolin Rocha1, Humberto Campanella1, 
Luis Guillermo Villanueva2, and Adrien Piot1 
1Silicon Austria Labs, AUSTRIA and 2École Polytechnique 
Fédérale de Lausanne (EPFL), SWITZERLAND 

M040-d LINKING CRYSTAL PHASE TO FREQUENCY SCALING BASED 
ON NANOMECHANICAL RESONANTORS 
Shuang Cai1, Yalan Wang1, Bo Xu1,2,4, 
Hao Jia1, and Zenghui Wang1 
1University of Electronic Science and Technology of China, 
CHINA, 2Hubei University, CHINA, 3Tianjin University, CHINA, 
and 4Chinese Academy of Sciences, CHINA 

T040-d HIGH PERFORMANCE MXENES-BASED CONIMNP-TI3ALC2 
PERMANENT MAGNETIC FILM FOR FLEXIBLE MEMS DEVICES 
Ruoyan Shi, Binkai Zhang, and Quan Yuan 
Beijing University of Chemical Technology, CHINA 

W041-d HIGH-EFFICIENCY GATE-TUNABLE FREQUENCY CONTROL 
IN DOUBLY-CLAMPED MOS2 NEMS RESONATORS 
Pengcheng Zhang, Ines Kraiem, Miroslav Haluska, 
and Christofer Hierold 
ETH Zürich, SWITZERLAND 

M041-d HIGH-PERFORMANCE POLYMER AEROGEL FOR 
FIRE-RETARDANT AND SELF-POWERED DEVICES 
Feng-Chi Pai1, Jui-Hsi Tsai1, Guan-Ze Song1, 
Nai-Jen Chang2, and Ching-Te Kuo1 
1National Sun Yat-sen University, TAIWAN and 
2Kaohsiung Medical University, TAIWAN 

T041-d PRECISION PROGRAMMING BIOMIMETIC ACTUATOR BASED 
ON PHOTOLITHOGRAPHY DOPAMINE COATING 
Yangzhi Yu, Chun Huang, Cao Xia, Yuanlin Xia, and Zhuqing Wang 
Sichuan University, CHINA 

W042-d SANDWICH-STRUCTURED FLEXIBLE METAL-BASED THERMAL 
INTERFACE MATERIAL WITH METAL-LEVEL THERMAL 
CONDUCTIVITY AND SILICONE-LEVEL ELASTICITY 
ENABLING ZERO CONTACT THERMAL RESISTANCE 
Hetong H. Fang, Guifu G. Ding, and Yongjin Y. Wu 
Shanghai Jiao Tong University, CHINA 

M042-d THE FREQUENCY TUNING BEHAVIOR INDUCED BY 
ELECTROSTATIC OPTOTHERMAL COUPLING IN 
2D NANOMECHANICAL RESONATORS 
Yalan Wang1, Shuang Cai1, Bo Xu1,2,3, 
Hao Jia4, and Zenghui Wang1 
1University of Electronic Science and Technology of China, 
CHINA, 2Hubei University, CHINA, 3Tianjin University, CHINA, 
and 4Chinese Academy of Sciences, CHINA
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T042-d TRANSMIT-RECEIVE PERFORMANCE ENHANCEMENT OF 
SC0.3AL0.7N PMUTS THROUGH FERROELECTRIC ACTIVATION 
Jihang Liu1, Subhranu Samanta1, Daniel Ssu-Han Chen1, 
Yan Hong1, Shyam Trivedi1, Duan Jian Goh1, 
David Choong Sze Wai1, Silvia Adorno2, Alberto Leotti2, 
Hwee Hwee Ong2, Young Jik Hur2, Yul Koh1, and Yao Zhu1 
1Agency for Science (A*STAR), SINGAPORE and 
2STMicroelectronics, SINGAPORE 

W043-d TUNABLE AND RECONFIGURABLE FREQUENCY COMB IN 
ATOMICALLY THIN NANOMECHANICAL RESONATOR 
VIA LOW-FREQUENCY PUMPING 
Bo Xu1,2,4, Shuang Cai1, Yalan Wang1, Jiaqi Wu1, 
Hao Jia4, and Zenghui Wang1 
1University of Electronic Science and Technology of China, 
CHINA, 2Hubei University, CHINA, 3Tianjin University, CHINA, 
and 4Chinese Academy of Sciences, CHINA 

M043-d A MEMS LOUDSPEAKER BASED ON A POLYMER MEMBRANE 
WITH PARTIAL STIFFENING, ACTUATED BY A THIN PZT FILM 
Romain Liechti, Christel Dieppedale, 
Timothée Rotrou, and Gwenaël Le Rhun 
University of Grenoble Alpes, CEA Leti, FRANCE 

T043-d A SPECIALIZED LARGE-SCALE LANGUAGE MODEL FOR 
DRIE-BASED PROCESS BASED ON MULTI-SCALE 
DATASET GENE LIBRARY 
Fang Wang1,2, Hao Yu1,2, Shuangling Gu4, Yechen Miao1,2, 
Jun Wan4, Yuqing Mao1, Yue He1, Ke Sun1, Yi Sun1, 
Heng Yang1,2, and Xinxin Li1,2 
1Chinese Academy of Sciences, CHINA, 2University of Chinese 
Academy of Sciences, CHINA, 3AVIC Guizhou Aircraft Company 
Ltd., CHINA, and 4Shanghai University, CHINA 

W044-d FABRICATION OF APERTURE-TUNABLE SILICON NANOSTENCIL 
MEMBRANE VIA LOCALIZED LASER ANNEALING 
Doohong Min, Taeyeong Kim, and Jungchul Lee 
Korea Advanced Institute of Science and Technology 
(KAIST), KOREA 

M044-d DIAMOND ICP-DRIE ETCHING WITH PECVD SIO2 THICK MASKS 
AND ITS APPLICATION ON MICROCHANNEL COOLING 
Rui Tang, Jianyu Du, Jinwen Zhang, and Wei Wang 
Peking University, CHINA 

T044-d FABRICATION OF HIGH-ASPECT-RATIO MACRO-MESOPORE 
ARRAYS VIA ELECTROCHEMICAL ETCHING WITH TUNABLE 
MODE TRANSITION 
Doohong Min, Taeyeong Kim, Kibum Jung, and Jungchul Lee 
Korea Advanced Institute of Science and Technology 
(KAIST), KOREA

d - MEMS & NEMS Materials, Fabrication and Packaging

New Fabrication Processes for Making MEMS/NEMS
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W045-d DRY MASK TRANSFER LITHOGRAPHY: A SOLUTION-LESS 
APPROACH FOR PATTERNING COLLOIDAL NANOMATERIALS 
Na Yoon Kim1,2, Kyeong Jun Park1,2, Junhyung Kim3, 
Seok Kim3, Hohyun Keum2,4, and Hoe Joon Kim1 
1Daegu Gyeongbuk Institute of Science & Technology (DGIST), 
KOREA, 2Korea Institute of Industrial Technology (KITECH), KOREA, 
3Pohang University of Science & Technology (POSTECH), KOREA, 
and 4Chung-Ang University, KOREA 

M045-d FABRICATION OF LOW FREQUENCY SPLIT MICRO 
HEMISPHERICAL RESONATOR BASED ON POSITIVE 
PRESSURE MULTI-STEP BLOWING 
Bizhen Gao, Haoyang Li, Jiawei Huang, and Jintang Shang 
Southeast University, CHINA 

T045-d FLUORINE-FREE ANTI-STICTION COATING USING 
POLYDIMETHYLSILOXANE 
Peter F. Satterthwaite, Hohyeon Kim, Eduard O. Bobylev, 
Jeremiah A. Johnson, and Farnaz Niroui 
Massachusetts Institute of Technology, USA 

W046-d GLASS REFLOW INTEGRATED HYBRID NEURAL PROBE 
WITH A MULTISHANK ARCHITECTURE FOR OPTICAL 
AND ELECTRICAL STIMULATION 
Jin-Yeong Park1, Chaesung Kim2,3, Maesoon Im2,4,5, 
Seung-Ki Lee1, and Jae-Hyoung Park1 
1Dankook University, KOREA, 2Korea Institute of Science and 
Technology (KIST), KOREA, 3Korea University, KOREA, 
4University of Science and Technology, KOREA, and  
5Kyunghee University, KOREA 

M046-d INVESTIGATION OF ZINC OXIDE NANOSTRUCTURES GROWN 
ON THERMALLY ISOLATED MICRO ARCHITECTURES VIA 
LASER-ASSISTED HYDROTHERMAL PROCESS 
Yonghoon Lee, Sangrim Lee, Jonghyeon Woo, 
Jongsung Park, Jisoo Kim, and Yunsung Kang 
Kyungpook National University, KOREA 

T046-d MASKLESS ULTRAVIOLET GRAYSCALE LITHOGRAPHY 
FOR FABRY-PÉROT CAVITY COLOR PRINTING WITH 
POST-EXPOSURE BLEACHING 
Dongxu Ma1, Yuxing Pang1, Zhe Huang1, Xiaoyong Tang1, 
Jingquan Liu2, and Zhihong Li2 
1Peking University, CHINA and 2Shanghai Jiao Tong 
University, CHINA 

W047-d MULTIPLE DETACHMENT OF POROUS 4H-SIC THIN FOILS 
USING ELECTROCHEMICAL ETCHING 
Georg Pfusterschmied1,2, Christopher Zellner1,2, 
Tingqiang Yang1,2, and Ulrich Schmid1 
1Technische Universität Wien, AUSTRIA and 2Christian Doppler 
Laboratory for Sustainable Silicon Carbide Technology, AUSTRIA
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M047-d PHOTORESIST-FREE PATTERNING OF 2D MATERIALS 
VIA NON-LIQUID ANODIC OXIDATION WITH 
BOROSILICATE GLASS MOLD 
Kaiwen Sha1,2, Detao Yuan1, Ke Sun1,2, Liangliang Wang1,3, 
Hao Jia1,2, Pengcheng Xu1,2, Heng Yang1,2, and Xinxin Li1,2 
1Chinese Academy of Sciences, CHINA, 2University of Chinese 
Academy of Sciences, CHINA, and 3Shanghai University, CHINA 

T047-d PIEZOELECTRICITY ENHANCEMENT INVESTIGATION OF PVDF 
MICRO-SPRINGS FABRICATED BY MELT ELECTROWRITING 
Haizhao Feng1,2, Biranche Tandon2, Soenke Menke2, 
Chenxiang Zhang2, Xiaohong Wang1, Juergen Brugger2, 
and Arnaud Bertsch2 
1Tsinghua University, CHINA and 2École Polytechnique Fédérale 
de Lausanne (EPFL), SWITZERLAND 

W048-d TRUE MEMS-SCALE HAIR-LIKE FLOW SENSORS FABRICATED 
VIA HYBRID PROJECTION MICRO-STEREOLITHOGRAPHY 
AND AEROSOL JET PRINTING 
Engincan Tekin, Ming Cao, and Ajay G.P. Kottapalli 
University of Groningen, NETHERLANDS

M048-d DESIGN AND IMPLEMENT OF NOTCHED TETHER FOR LARGE 
VOLUME MICRO-TRANSFER-PRINTING TECHNIQUE 
Yuanyuan Huang1, Chih-Hao Lin2, 
Shiuo-Yi Kuo2, and Weileun Fang1 
1National Tsing Hua University, TAIWAN and 
2Lextar Electronics Corporation, TAIWAN 

T048-d DEVELOPMENT OF A CMP-FREE PARYLENE-C/CU 
HYBRID BONDING STRUCTURE WITH 
LOW-TEMPERATURE PROCESSING 
Yuanyuan Huang1, Su-Ching Hsiao2, Wei-Lan Chiu2, 
Liang-Cyuan Chang2, Hsiang-Hung Chang2,  
and Weileun Fang1,3 
1National Tsing Hua University, TAIWAN, 2Industrial Technology 
Research Institute, TAIWAN, and 3National Tsing Hua University, 
TAIWAN 

W049-d FABRICATION AND PACKAGING OF ELECTROWETTING 
LENS/PRISM ELEMENTS 
Eduardo J. Miscles, Mahima Rana, Samuel Becker, 
Alexander Hedrick, Parker McDonnell, 
Kaushik Jayaram, Juliet T. Gopinath, 
and Victor M. Bright 
University of Colorado Boulder, USA 

M049-d FLEX TO FLEX BONDING METHOD FOR HIGH-DENSITY 
ULTRA-THIN ELECTRODE ARRAYS 
Gege Zhan, Aiping Wang, Yuan Zhang, Lihua Zhang, 
Zhongxue Gan, and Xiaoyang Kang 
Fudan University, CHINA 

d - MEMS & NEMS Materials, Fabrication and Packaging

Packaging & Assembly
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T049-e 2-DOF ELECTROMAGNETIC MEMS MIRROR FOR DENTAL 
LASER ABLATION 
Huu-Cuong Nguyen1,2, Thanh An Truong1, Alaa Habeb3, 
Omar Zuaiter3, Trong-Du Nguyen2, Peter Woodfield1, 
Van Thanh Dau1, and Dzung Viet Dao1 
1Griffith University, AUSTRALIA, 2Hanoi University of Science 
and Technology, VIETNAM, and 3Dentroid Pty Ltd, AUSTRALIA 

W050-e A NANO-GAP MEMS SWITCH SIMULTANEOUSLY ACHIEVING 
ULTRA-FAST SWITCHING AND ULTRA-LOW RESISTANCE 
Tae-Soo Kim1, Yong-Bok Lee1,2, So-Young Lee1, Yu-Hyun Shim1, 
Sung-Ho Kim1, and Jun-Bo Yoon1 
1Korea Advanced Institute of Science and Technology (KAIST), 
KOREA and 2Chonnam National University, KOREA 

M050-e A ROBUST LATERAL SHIFT FREE (LSF) ELECTROTHERMAL 
MICROMIRROR WITH MULTI-SEGMENT FLEXIBLE 
CONNECTIONS 
Hengzhang Yang1,2, Qiangqiang Liu1,2, Yingtao Ding1,2, 
Anrun Ren1,2, Shuailong Zhang1,2, Xiaoyi Wang1,2, 
and Huikai Xie1,2 
1Beijing Institute of Technology, CHINA and 
2Ministry of Education of China, CHINA 

T050-e AGILE MILLIMETER-SCALE MICROROBOT DRIVEN BY SINGLE 
PIEZOELECTRIC ACTUATOR 
Meng Cui, Liyun Zhen, Lihan Yu, Xingyu Bai, Xuhao Chen, 
Yonghao Xie, Jingquan Liu, and Bin Yang 
Shanghai Jiao Tong University, CHINA 

W051-e AN AIN-BASED PIEZOELECTRIC MICROMIRROR WITH  
FOUR-DEGREE-OF-FREEDOM MOTION 
Hao Chen1,2, Xudong Ma1,2, Yaoyu Deng1,2, Xinyu Ding1, 
Ke Cao1, Hui Shang1, Wenlong Jiao2, and Huikai Xie1,2 
1Beijing Institute of Technology, CHINA and 
2Ministry of Education of China, CHINA 

M051-e BI-AXIAL PIEZOELECTRIC MEMS MICROMIRROR WITH A 
HYBRID SPRING AND SUPPORTING FRAME FOR 
LARGE-ANGLE SCANNING 
Po-Chun Lin1, Chun-Hung Chiang1, Jerwei Hsieh2, 
Mingching Wu3, Mei-Feng Lai1, and Weileun Fang1 
1National Tsing Hua University, TAIWAN, 2Asia Pacific 
Microsystems, Inc., TAIWAN, and 3Coretronic MEMS 
Corporation, TAIWAN 

T051-e BIOMIMETIC-INSPIRED SILICON-HONEYCOMB/PDMS HYBRID 
DAMPER FOR PIEZOELECTRIC MEMS MICROSPEAKERS 
Xuchen Wang1, Yukio Suzuki1, Chung-Min Li2, 
and Shuji Tanaka1 
1Tohoku University, JAPAN and 
2AAC Technologies Pte., Ltd, SINGAPORE

e - MEMS Actuators and PowerMEMS

Actuator Components & Systems
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W052-e CMOS-INTEGRATED BIAXIAL MEMS SCANNING MIRROR WITH 
CLOSED-LOOP CONTROL FOR STABLE LONG-TERM PRECISION 
Shang-Yang Chen1, Chung-Ying Chou1, Sheng-Hsiang Tseng2, 
and Michael S.-C. Lu1 
1National Tsing Hua University, TAIWAN and 2National Institutes 
of Applied Research, TAIWAN 

M052-e DESIGN OF A PIEZOELECTRIC UNIAXIAL MEMS MICROMIRROR 
WITH INTEGRATED ANGULAR FEEDBACK 
Kai Du, Hongbo Guo, Xiang Guo, Yiseng Hu, 
Yuanlin Xia, Cao Xia, and Zhuqin Wang 
Sichuan University, CHINA 

T052-e DUAL-AXIS ACOUSTICALLY DRIVEN MEMS MIRROR 
WITH A PARALLEL DOUBLE-LAYERED HELMHOLTZ 
RESONATOR ARRAY 
Fukuta Masahiro and Hidetoshi Takahashi 
Keio University, JAPAN 

W053-e EXPERIMENTALLY CALIBRATED MODELING OF NEMS PULL-IN 
VOLTAGE REDUCTION VIA NEGATIVE CAPACITANCE 
Collin P. Finnan and Tsu-Jae King Liu 
University of California, Berkeley, USA 

M053-e FLEXIBLE PIEZOELECTRIC ULTRASONIC TRANSDUCERS WITH 
HIGH SENSITIVITY AND ULTRA-LARGE BANDWIDTH 
Zhengshuai Wang, Kaiteng Tan, Yuwen Weng, Simeng Wu, 
Junzhe Yu, and Jinchi Han 
Peking University, CHINA 

T053-e HIGH-FREQUENCY PIEZOELECTRIC MEMS MIRROR DESIGN 
AND ADAPTIVE VARIABLE-DENSITY SCANNING METHOD 
Yuhan Zhang, Xiang Guo, Xianzhe Zhang, Cao Xia, 
Yuanlin Xia, and Zhuqing Wang 
Sichuan University, CHINA 

W054-e IN-PLANE RESONANT COUPLING ACTUATION INSPIRED BY 
OUT-OF-PLANE RESONANT MEMS MIRROR ACTUATION 
Yuki Okamoto1, Soya Sato1,2, and Yusuke Takei1 
1National Institute of Advanced Industrial Science and Technology 
(AIST), JAPAN and 2Keio University, JAPAN 

M054-e PIEZOELECTRIC MEMS MICROMIRROR WITH ARCHED 
ACTUATOR AND W-SHAPED SPRING FOR RASTER 
AND LISSAJOUS SCANNING 
Chang-I Lin1, Yi-Cheng Kuo1, Jerwei Hsieh2, 
Mingching Wu3, and Weileun Fang1 
1National Tsing Hua University, TAIWAN, 2Asia Pacific 
Microsystems, Inc., TAIWAN, and 3Coretronic MEMS 
Corporation, TAIWAN 

T054-e MULTI-DEGREE-OF-FREEDOM ELECTROTHERMAL 
MICROGRIPPER BASED ON AL-POLYIMIDE 
BIMORPH STRUCTURES 
Hengzhang Yang1,2, Qiangqiang Liu1,2, Zonghao Li1,2, 
Anrun Ren1,2, Shuailong Zhang1,2, Xiaoyi Wang1,2, 
and Huikai Xie1,2 
1Beijing Institute of Technology, CHINA and 
2Ministry of Education of China, CHINA
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W055-e QUASI-PERIODIC MEMS MICROMIRROR SCANNING FOR 
ENHANCED IMAGE CLASSIFICATION 
Shuaishuai Zhang1, Changhao Wang1, Jianlin Chen1, 
Hao Jia2, Tao Wu3, Yuan Wang4, and Nan Wang1 
1Shanghai University, CHINA, 2State Key Laboratory of Transducer 
Technology, CHINA, 3ShanghaiTech University, CHINA, and 
4University of Macau, CHINA 

M055-e TOWARDS A FULLY PASSIVE RADIO RECEIVER WITH AN 
INTEGRATED CAPACITIVE MEMS SPEAKER 
Raul Ruiz and Gabriel Abadal 
Universitat Autònoma de Barcelona, SPAIN

T055-e A WEARABLE ULTRASONIC ENERGY HARVESTING SYSTEM 
FOR AIRBORNE TRANSMISSION USING SCALN BASED PMUT 
WITH LARGE RECEPTION ANGLE AND HIGH EFFICIENCY 
Cong Hou1, Guoying Xu1, Wei-Mong Tsang2, 
Long Zhang3, and Liang Lou1,3 
1Shanghai University, CHINA, 2Shanghai Institute of Optics 
and Fine Mechanics, CHINA, and  3Shanghai Industrial 
Technology Research Institute, CHINA 

W056-e ACTIVELY-CONTROLLED ELECTROSTATIC MEMS TRANSDUCER 
FOR KINETIC ENERGY HARVESTING APPROACHING THE 
PHYSICAL LIMITS OF POWER CONVERSION 
Moein Rahmani1, Armine Karami1, Ayoub Dahani2, 
Frédéric Marty1, Dimitri Galayko3, and Philippe Basset1 
1University Gustave Eiffel, FRANCE, 2University Paris Saclay, 
FRANCE, and 3Sorbonne University, FRANCE 

e - MEMS Actuators and PowerMEMS

Energy Harvesting Materials, Structures, and Transducers

M056-e A MICRO PNEUMATIC GAS CHROMATOGRAPHIC INJECTOR 
BASED ON MEMS TECHNOLOGY 
Shaojie Ma1,2, Wenbo Li1,2, Yuchen Zhu1,2, Zhirui Li1,2, 
Bin Zhao1, and Fei Feng1 
1Chinese Academy of Sciences, CHINA and 
2University of Chinese Academy of Sciences, CHINA  

T056-e BANDWIDTH ENHANCEMENT OF PIEZOELECTRIC MEMS 
MICROSPEAKER USING REVERSE-TRAPEZOID CANTILEVER 
WITH COMBINED PISTON AND BENDING MOTION 
Chia-Lung Lin1, Tsung-Wen Tsai1, Ping-Hua Liu1, 
Chia-Hao Lin1, Zih-Song Hu1, Sung-Cheng Lo2, 
Yu-Chen Chen2, Mei-Feng Lai1, and Weileun Fang1 
1National Tsing Hua University, TAIWAN and 
2Upbeat Technology, TAIWAN

e - MEMS Actuators and PowerMEMS

Manufacturing for Actuators & Power MEMS
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W057-e BANDWIDTH ENHANCEMENT OF PIEZOELECTRIC MEMS 
SPEAKER VIA FREQUENCY SEPARATION OF RESONANCE 
AND ZERO MODES USING CURVED ACTUATOR AND 
JOINT SPRING 
Ping-Hua Liu1, Po-Shen Chen1, Chia-Lung Lin1, 
Chia-Hao Lin1, Zih-Song Hu1, Sung-Cheng Lo2, 
Yu-Chen Chen2, and Weileun Fang1 
1National Tsing Hua University, TAIWAN and 
2Upbeat Technology, TAIWAN 

M057-e PIEZOELECTRIC MICROSPEAKER ON CORRUGATED 
PARYLENE DIAPHRAGM 
Yicheng Zhang, Anik Sengupta, Kianoush Sadeghian Esfahani, 
Akash Roy, and Eun S. Kim 
University of Southern California, USA 

T057-e REVERSIBLE AND FLEXIBLE ELECTROLYTIC ACTUATOR 
WITH 3D POROUS CARBON NANOTUBE ELECTRODES 
FOR ENHANCED DISPLACEMENT 
Kyuhyun Hwang1, Kyungdong Son1, Seunghwan Koh1, 
Sangjun Sim1, Kyubin Bae2, and Jongbaeg Kim1 
1Yonsei University, KOREA and 2University of Texas, Austin, USA

W058-e BILAYERS OF PVD-DEPOSITED PZT: FABRICATION 
AND CHARACTERIZATION 
Andrea Picco, Riccardo Gianola, Carla M. Lazzari, 
and Sonia Costantini 
STMicroelectronics, ITALY 

M058-e DESIGN AND DEVELOPMENT OF LIQUID CRYSTAL 
ELASTOMER-EPOXY RESIN MICROACTUATOR 
ENABLING DUAL-MODE DEFORMATION SWITCHING 
Yinfeng Xia, Yuanlin Xia, Cao Xia, and Zhuqing Wang 
Sichuan University, CHINA 

T058-e HIGH VELOCITY DIAMOND DISK RESONATOR 
William Dong, Hung-Yu Chen, Kevin H. Zheng, 
Xintian Liu, and Clark T. C. Nguyen 
University of California, Berkeley, USA 

W059-e MOISTURE-HARVESTING SILICONE RUBBER COMPOSITE 
WITH REPEATABLE LARGE ACTUATION VIA LIQUID-GAS 
PHASE TRANSITION 
Kiko Tanaka, Yoshihiro Taguchi, and Masaaki Hashimoto 
Keio University, JAPAN 

e - MEMS Actuators and PowerMEMS

Materials for Actuators & Power MEMS
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M059-e EFFECT OF SURFACE PROPERTIES ON THE VIBRATIONAL 
BEHAVIOR OF ELECTRON BEAM DRIVEN MICROACTUATORS 
Suengyoon Lee, Joowon Lim, Byeongju Hong, 
and Won Chul Lee 
Hanyang University, KOREA 

T059-e TRI-EAPIEZO CRAWLER: A MEMS-BASED TRIPEDAL 
MICROROBOT FEATURING PVDF ACTUATORS AND 
EA PADS FOR AGILE NAVIGATION 
Yingzhi Wang1, Weianliang Wang1, Xinyu Ding2, 
Xiaoyi Wang2, Hong Ding1, and Jin Xie1 
1Zhejiang University, CHINA and 
2Beijing Institue of Technology, CHINA

e - MEMS Actuators and PowerMEMS

Other Actuators & Power MEMS

W060-e COMBINATION OF STEREOLITHOGRAPHY ELASTOMERIC 
3D PRINTING AND DUAL SURFACE MODIFICATION FOR 
HIGH-PERFORMANCE FLEXIBLE SUPERCAPACITORS 
Minghao Xu, Siyao Jiang, Tao Lin, and Xiaohong Wang 
Tsinghua University, CHINA

e - MEMS Actuators and PowerMEMS

Power MEMS Components & Systems

M060-e PIEZOELECTRIC-DECOUPLED PYROELECTRIC SENSOR 
FOR ROBOTIC TACTILE SENSING AND 
MATERIALS CLASSIFICATION 
Yoobin Choi, Hang-Gyeom Kim, and Hoe Joon Kim 
Daugu Gyeongbuk Institute of Science & Technology 
(DGIST), KOREA 

T060-e SELF-POWERED MEMS ACCELEROMETER USING HIGHLY 
INTEGRATED COMB ELECTRODES COATED WITH 
ELECTRETS FOR FREQUENCY-INDEPENDENT 
HIGH-SENSITIVITY DETECTION 
Hiroaki Honma1, Rikuto Kamiya1, Hiroshi Toshiyoshi2, 
Akio Uesugi1, Koji Sugano1, and Yoshitada Isono1 
1Kobe University, JAPAN and 2University of Tokyo, JAPAN 

W061-e V2CTX@ECOFLEX COMPOSITE TRIBOELECTRIC LAYER WITH 
ENHANCED CHARGE RETENTION USING MOS2 FOR 
SELF-POWERED MOTION AND JOINT MONITORING 
SENSOR APPLICATIONS 
MoonSeong Jo, Trilochan Bhatta, Shital Sharma, 
Aklesh Teli, and JaeYeong Park 
Kwangwoon University, KOREA

e - MEMS Actuators and PowerMEMS

Self-Powered Devices and Microsystems
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M061-f A MEMS SENSOR FOR SIMULTANEOUS MEASUREMENT OF 
THERMAL CONDUCTIVITY AND DIFFUSIVITY IN GASES 
Philipp Raimann1, Frank Hedrich1, Sophie Billat1, 
and Alfons Dehe1,2 
1Hahn-Schickard, GERMANY and 2University of Freiburg, GERMANY 

T061-f A LOW POWER CMOS-MEMS MONOLITHIC INTEGRATED 
DUAL-MODE THERMAL SENSOR WITH THERMAL 
CONDUCTIVITY COMPENSATION FOR ACCURATE 
BINARY GAS MEASUREMENT 
Shizhen Xu1, Shuixiang Yin1, Daishan Yue1, Le Lu2, 
Yue Tang1, Huikai Xie1, Feng Gao2, and Xiaoyi Wang1 
1Beijing Institute of Technology, CHINA and 
2Zhejiang University, CHINA 

W062-f A MONOLITHICALLY INTEGRATED 3D WIND SENSOR 
WITH LOW CROSSTALK BASED ON A THREE-LEVEL 
CASCADE MECHANISM 
Penghong Shi1, Gaopeng Xue1, Erzhen Pan1, Wenfu Xu1, 
Guochang Liu2, Shuo Gao3, Yonggang Jiang3, and Bing Li1 
1Harbin Institute of Technology, Shenzhen, CHINA, 
2Tsinghua University, CHINA, and 3Beihang University, CHINA 

M062-f A WIDE-RANGE CALORIMETRIC FLOW VELOCITY SENSOR 
WITH A TORSIONAL PADDLE-LIKE STRUCTURE 
Weitai Zhou, Biao Jin, Yudong Cao, Zheng Gong, Hong Ye, 
Xiaochang Yang, Zizhao Lei, Zhiqiang Ma, and Yonggang Jiang 
Beihang University, CHINA 

T062-f A ROLLED WIRELESS PASSIVE INLINE CROSS-CORRELATION 
FLOW SENSOR 
Ruitong Chen, Alex Baldwin, Jingjing Liang, and Ellis Meng 
University of Southern California, USA 

W063-f MACHINE LEARNING ASSISTED MULTIPARAMETER SENSING 
VIA A SINGLE THERMAL PIEZORESISTIVE MEMBRANE 
RESONATOR IN AIR 
Chen Wang1, Jing Mi2, Appo van der Wiel3, Ben Maes3, 
Michiel Gidts3, Yuan Wang4, and Michael Kraft1 
1University of Leuven, BELGIUM, 2Southeast University, CHINA, 
3Melexis Technologies NV, BELGIUM, and 
4University of Macau, CHINA 

M063-f MEMS-IC CO-DESIGN AND EXPERIMENTAL DEMONSTRATION 
OF A SURFACE MICROMACHINED CMOS-MEMS PIRANI 
VACUUM GAUGE 
Jiahong Huang1,2, Xiangyu Song1,2, Linze Hong1,2, 
Haoxin Hu1,2, and Wei Xu1,2 
1State Key Laboratory of Radio Frequency Heterogeneous 
Integration, CHINA and 2Shenzhen University, CHINA 

f - MEMS Physical & Chemical Sensors

Fluidic Sensors (Flow, Pressure, Density, Viscosity, etc.)
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T063-f A HIGHLY SENSITIVE PIEZORESISTIVE PRESSURE SENSOR 
BASED ON OXYGEN-DOPED ZIRCONIUM NITRIDE THIN FILM 
Yunhe Luo, Huimin Wen, Yongpeng Ran, Xiao Ma, Zhiyong Hu, 
Bin Yang, Minmin You, and Jingquan Liu 
Shanghai Jiao Tong University, CHINA 

W064-f A MONOLITHICALLY INTEGRATED HIGH-RESOLUTION AND 
LARGE-RANGE MEMS TRIAXIAL FORCE SENSOR WITH 
SUB-MILLIMETER PROXIMITY SENSING 
Xincheng Zhu, Cong Lin, Xueliang Wang, Yang Zhong, 
Jiahao Miao, Zhanxuan Zhou, and Xiaomei Yu 
Peking University, CHINA 

M064-f A PARALLEL-BEAM MEMS SIX-AXIS FORCE/TORQUE SENSOR 
WITH HIGH SENSITIVITY, LOW CROSSTALK, AND PACKAGING 
FOR LARGE-RANGE APPLICATIONS 
Xincheng Zhu, Xueliang Wang, Yang Zhong, Jiahao Miao, 
Cong Lin, Zhanxuan Zhou, and Xiaomei Yu 
Peking University, CHINA 

T064-f CMOS-MEMS TACTILE SENSOR WITH ADJUSTABLE- 
SENSITIVITY FORCE SENSING AND PROXIMITY DETECTION 
Fuchi Shih, Mei-Feng Lai, and Weileun Fang 
National Tsing Hua University, TAIWAN 

W065-f MONOLITHIC INTEGRATION OF GAN-BASED FLEXIBLE 
MICROCANTILEVER FOR OPTO-ELECTROMECHANICAL 
FORCE SENSING 
Pohsing Chiu, Yuwei Chen, Chengshiun Liou, and Chingfu Tsou 
Feng Chia University, TAIWAN 

M065-f QUANTITATIVE DESIGN AND EXPERIMENTAL REALIZATION 
OF HIGH-PERFORMANCE PIEZO-TRANSMITTANCE 
STRAIN SENSORS 
Myung-Kun Chung1, Su-Min Jeon1, Jae-Soon Yang1, 
Jae-Young Yoo2, Min-Uk Kim1, Beom-Jun Kim1, 
Min-Seung Jo3, Tae-Yeon Lee1, Se-Yoon Jung1, 
and Jun-Bo Yoon1 
1Korea Advanced Institute of Science and Technology (KAIST), 
KOREA, 2Sungkyunkwan University, KOREA, and 3Northwestern 
University, USA 

T065-f SQUEEZE FILM ENHANCED FREQUENCY MODULATION IN A 
MULTIMODAL RESONATOR FOR HIGH-SENSITIVITY 
PRESSURE SENSING 
Tanya Chauhan1, Seyyed Mojtaba Hassani Gangaraj1, 
Mingyo Park2, and Azadeh Ansari1 
1Georgia Institute of Technology, USA and 
2Pennsylvania State University, USA 

W066-f THE INTERDIMENSIONAL ERROR FOR QUARTZ CRYSTAL 
RESONATOR FORCE SENSOR FOR MULTIAXIS USE 
Hirotaka Sugiura, Satoshi Amaya, and Fumihito Arai 
University of Tokyo, JAPAN

f - MEMS Physical & Chemical Sensors

Force & Displacement Sensors 
(Tactile, Force, Torque, Stress & Strain Sensor)
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M066-f TORQUE SENSING DEVICE WITH OFF-CENTER ANCHORED 
RESONANT SENSING SUSPENSION BEAMS 
Maxim Drizovsky, Alexandra A. Zobova, 
Erez Benjamin, and Slava Krylov 
Tel Aviv University, ISRAEL 

T066-f TRIAXIAL MICROFORCE PLATE ARRAY FOR MEASURING 
REACTION FORCE DISTRIBUTION OF ANTS WALKING 
ON GROUND AND WALL 
Toshihiro Shiratori and Hidetoshi Takahashi 
Keio University, JAPAN 

W067-f A MEMS SKEWED OSCILLATING MIRROR WITH BUILT-IN 
PIEZORESISTIVE SENSOR FOR PHOTOACOUSTIC 
GAS DETECTION 
Yun Liu1, Penghong Shi1, Yufan Chen1, Yuqin Lu1, 
Minjie Zhu2, Bing Liu1, and Gaopeng Xue1 
1Harbin Institute of Technology, Shenzhen, CHINA and  
2Instrumentation Technology and Economy Institute, Beijing, CHINA 

M067-f A SWELLING-ACTIVATED MICRO-DISPENSED PIEZORESISTIVE 
SENSOR ARRAY FOR HIGH-FIDELITY ELECTRONIC NOSE 
Zhiyang Wang1, Weiran Meng1, Chun Huang2, Yuanlin Xia1, 
Cao Xia1, Yubo Huang1, Kang Song1, Takahito Ono2, 
and Zhuqing Wang1 
1Sichuan University, CHINA and 2Tohoku University, JAPAN  

T067-f AI-ENHANCED E-NOSE BASED ON FILM BULK ACOUSTIC 
RESONATORS FOR IDENTIFICATION OF VOLATILE 
ORGANIC COMPOUNDS 
Luwei Wang1, Mengyao Xiao1, Weixin Liu1, Dongxiao Li1, 
Yingpeng Wang1, Ying Zhang2, Yao Zhu2, and Chengkuo Lee1 
1National University of Singapore, SINGAPORE and 2Agency 
for Science, Technology and Research (A*STAR), SINGAPORE 

W068-f A PH-NANOSENSOR FOR RELIABLE INTRACELLULAR IN-SITU 
DIAGNOSIS OF SINGLE NEURONS IN ABNORMAL STATES 
Zhiyuan Du1, Qingda Xu3, Xu Yang1, Ye Xi1, Kunyu Zheng1, 
Quan Peng1, Ning Wei1, Chunpeng Jiang1, Longchun Wang1, 
Xiuyan Li1, Qingkun Liu1, Xiaolin Wang1, Bin Yang1, 
Zhihong Li3, and Jingquan Liu1 
1Shanghai Jiao Tong University, CHINA, 2Shandong University, 
CHINA, and 3Peking University, CHINA 

M068-f AN ULTRA-LOW-POWER MEMS-BASED QUAD-BEAM 
DUAL-BRIDGE CATALYTIC COMBUSTION GAS SENSOR 
FOR HYDROGEN DETECTION 
Di He1, Dongcheng Xie2, Dongwen Wang1, Qiuju Wu1, 
Dongliang Chen1,2, and Lei Xu2 
1University of Science and Technology of China, CHINA and 
2Micro Nano Sensing (Hefei) Technology CO., Ltd., CHINA

f - MEMS Physical & Chemical Sensors

Gas & Chemical Sensors
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T068-f FAST AND SENSITIVE ROOM-TEMPERATURE HYDROGEN 
DETECTION BY TWO-DIMENSIONAL PALLADIUM 
METALLENE-LOADED THERMOPILE SENSORS 
Ming Li1,2, Changkun Zhu1,3, Zechun Li1,2, Jun Yan1, 
Pengcheng Xu1,2, and Xinxin Li1,2 
1Chinese Academy of Sciences, CHINA, 2University of Chinese 
Academy of Sciences, CHINA, and 3Ningbo University, CHINA 

W069-f HIGH-PERFORMANCE CMOS-MEMS NO2 GAS SENSORS 
WITH INKJET PRINTED ZNO ON PILLAR ELECTRODES 
Alexandr Laposa1, Chiung-Jen Sun2, Vojtech Povolny1, 
Ming-Hsuan Huang2, Ondrej Kaman3, Pavel Hazdra1, 
Yuan-Yuan Huang2, Sheng-Hsiang Tseng4, 
Mei-Feng Lai2, and Weileun Fang2 
1Czech Technical University, Prague, CZECH REPUBLIC, 
2National Tsing Hua University, TAIWAN, 3Institute of Physics of the 
Czech Academy of Sciences, CZECH REPUBLIC, and 
4Taiwan Semiconductor Research Institute, TAIWAN 

M069-f PREDICTIVE IDENTIFICATION OF GAS SPECIES USING 
DUAL THERMAL CONDUCTIVITY SENSORS AT 
DIFFERENT TEMPERATURES 
Tao Jiang1,2, Ying Chen1,2, Jiachou Wang1,2, 
Xinxin Li1,2, and Pengcheng Xu1,2 
1Chinese Academy of Sciences, CHINA and 2University of 
Chinese Academy of Sciences, CHINA 

T069-f QUANTIFYING ACTIVE OXYGEN SPECIES WITH INTEGRATED 
MICROCANTILEVERS TO IMPROVE SENSITIVITY AND 
LINEARITY OF GAS SENSORS 
Ruomeng Guo1,2, Qiaoyuan Yang1, Ming Li1,3, Ying Chen1,3, 
Shaotong Hu1,3, Tao Lu1, Pengcheng Xu1,3, and Xinxin Li1,2,3 
1Chinese Academy of Sciences, CHINA, 2ShanghaiTech University, 
CHINA, and 3University of Chinese Academy of Sciences, CHINA 

W070-f SINGLE SENSOR-BASED E-NOSE VIA NANOHEATER 
TEMPERATURE MODULATION FOR ULTRALOW 
POWER GAS IDENTIFICATION 
Jong-Hyun Kwak, Yeop Jin, Jihyeon Yoo, Wootaek Cho, 
Yonggi Kim, Jae Joon Kim, and Heungjoo Shin 
Ulsan National Institute of Science and Technology, KOREA

M070-f 4.7PPM SCALE FACTOR NONLINEARITY AND 0.007°/H BIAS 
INSTABILITY HONEYCOMB DISK RESONATOR GYROSCOPE 
REALIZED BY CALIBRATION OF MODE DEFLECTION 
Liangqian Chen, Qingsong Li, Tongqiao Miao, Peng Wang, 
Shuiyang Liang, Xuhui Zhang, Xuezhong Wu, and Dingbang Xiao 
National University of Defense Technology, CHINA 

T070-f A DUAL-MODE X-CUT LINBO3 SAW SENSOR FOR HUMIDITY 
SENSING WITH INHERENT TEMPERATURE DECOUPLING 
Min Gyu Seo, Il Ryu Jang, Kyeong Jun Park, 
See Jin Ryoo, and Hoe Joon Kim 
Daugu Gyeongbuk Institute of Science & Technology 
(DGIST), KOREA

f - MEMS Physical & Chemical Sensors

Inertial Sensors (Gyros, Accelerometers, Resonators, etc.)
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W071-f A HIGH-Q ALN WIDE ANNULAR GYROSCOPE WITH SUB 
10 DEG PER HOUR BIAS INSTABILITY 
Zhenxiang Qi1,3, Kunfeng Wang1, Zhaoyang Zhai2, Xiaorui Bie1, 
Wuhao Yang1, Yao Wang1, and Xudong Zou1,2,3 
1Chinese Academy of Sciences, CHINA, 2Aerospace Information 
Technology University, CHINA, and 3University of Chinese 
Academy of Sciences, CHINA 

M071-f A LOW-G THRESHOLD MEMS INERTIAL EVENT SENSOR WITH 
FRICTION-ENABLED MECHANICAL LATCHING 
Lyuyan Wang, Xiaoqin Liu, Kaiyuan Jiang, and Jiahao Zhao 
Tsinghua University, CHINA 

T071-f COMPENSATION FOR TEMPERATURE AND PRESSURE 
VARIATIONS IN MEMS RESONANT ACCELEROMETERS 
USING A MULTI-MODE METHOD 
Bingchen Zhu1,2,3, Xiaorui Bie1, Kunfeng Wang1, Zhaoyang Zhai4, 
Zheng Wang3, Liangbo Ma5, and Xudong Zou1,2,3,4 
1Chinese Academy of Sciences, CHINA, 2University of Chinese 
Academy of Sciences, CHINA, 3Qi Lu Aerospace Information 
Research Institute, CHINA, 4Aerospace Information Technology 
University, CHINA, and 5Nanjing Research Institute of Electronic 
Technology, CHINA 

W072-f EFFECTS OF SPURIOUS MODAL COUPLING ON THE STABILITY 
OF AMPLITUDE-MODULATED MODE-SPLIT GYROSCOPES 
Carolina Viola2, Marco De Pace1, Gabriele Gattere3, 
Luca Falorni3, Pietro Peliti2, Valentina Zega1, 
Claudia Comi1, and Giacomo Langfelder2 
1Politecnico di Milano, ITALY, 2Northrop Grummam, Italia, 
ITALY, and 3STMicroelectronics, ITALY 

M072-f IMPROVEMENTS TO REDUCE THE CREEP EFFECTS OF MEMS 
DIFFERENTIAL RESONANT ACCELEROMETER MODULE 
Kei Masunishi, Etsuji Ogawa, Naoki Hiramatsu, Kengo Uchida, 
Fumitaka Ishibashi, Daiki Ono, Fumito Miyazaki, Hideaki Murase, 
Jumpei Ogawa, Yamato Tamarimizu, and Yasushi Tomizawa 
Toshiba Corporation, JAPAN 

T072-f INTEGRATION OF SPINTRONIC READOUT FOR HIGH- 
BANDWIDTH DISPLACEMENT TRANSDUCTION IN 
MEMS DEVICES 
Filipa C. Mota, Artem Talantsev, Luana Benetti, Inês S. Garcia, 
Rosana A. Dias, Ricardo Ferreira, and Filipe S. Alves 
International Iberian Nanotechnology Laboratory, PORTUGAL 

W073-f MEMS GRAVIMETER ACHIEVING RECORD-LOW SELF-NOISE 
OF 0.1 MICROGAL/√HZ THROUGH PLASMA-THERMAL 
HYBRID STIFFNESS TUNING 
Le Gao1, Wenjie Wu1, Fangzheng Li1, Bingyang Cai1, 
Runhan Xie1, Zhong Zhang1, and Liangcheng Tu1,2 
1Huazhong University of Science and Technology, CHINA and  
2Sun Yat-sen University (Zhuhai Campus), CHINA 
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M073-f MULTI-TIME-SCALE FREQUENCY DRIFT IN A CMOS-MEMS 
OSCILLATOR MODELED BY POOLE-FRENKEL DIELECTRIC 
SIDEWALL CHARGING 
Chih-Chin Liu and Gary K. Fedder 
Carnegie Mellon University, USA 

T073-f NO-DRIFT MODE-MATCHED RING GYROSCOPE WITH ON-CHIP 
STRESS AND TEMPERATURE CALIBRATION 
Ahmet Arif Aslan and Erdinc Tatar 
Bilkent University, TURKEY 

W074-f NON-HERMITIAN DYNAMICS IN A FREQUENCY-MATCHED, 
DISSIPATION-IMBALANCED MEMS GYROSCOPE 
Sen Zhang and Xin Zhou 
National University of Defense Technology, CHINA 

M074-f NONLINEAR COUPLINGS IN MEMS GYROSCOPES: DUFFING 
IN DRIVE IMPACTS SENSE MODE 
Mehran Hosseini Pishrobat and Erdinc Tatar 
Bilkent University, TURKEY 

T074-f SELF-COMPENSATED LOW-DRIFT MEMS IEPE 
ACCELEROMETER VIA THERMAL STRESS 
TAILORING FOR HIGH-TEMPERATURE 
APPLICATIONS 
Cheng Zhang1,2, Jiachang Zhang1,2, Anna Li1,2, Hao Huang1,2, 
Yongquan Su1,3, Dalong Chen1, Yichen Liu1, Lihao Wang1,4, 
Feng Tian1,2, Yang Wang1,2, and Zhenyu Wu1,2,3 
1Chinese Academy of Sciences, CHINA, 2University of Chinese 
Academy of Sciences, Beijing, CHINA, 3Shanghai Industrial 
Technology Research Institute, CHINA, and 4Shanghai MExpert 
Technologies Co., Ltd, CHINA 

W075-f SELF-SUSTAINED RESONANT ACCELEROMETER BASED 
ON THERMAL-ACTUATION AND PIEZORESISTIVE- 
DETECTION MECHANISM 
Yuxuan Cheng1, Geer Teng1, Zhenxing Liu1, Chenhao Yang1, 
Haojie Li1, Langyue Nie1, Chengxin Li2, Honglong Chang1, 
and Hemin Zhang1 
1Northwestern Polytechnical University, CHINA and 
2KU Leuven, BELGIUM 

M075-f AN ACOUSTIC TOUCH-MOTION BUTTON WITH HAPTIC 
FUNCTION VIA AN IN-SITU FABRICATED ELASTOMERIC 
LENS ATOP PMUTS 
Declan M. Fitzgerald1, Yudong Xie2, Sean Isomatsu1, 
Nikita Lukhanin1, Zihan Wang1, and Liwei Lin1 
1University of California, Berkeley, USA and 
Tsinghua University, CHINA

f - MEMS Physical & Chemical Sensors

Manufacturing Techniques for Physical Sensors
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T075-f MANUFACTURING SILICON-NANOWIRE BASED 
PIEZORESISTIVE FORCE SENSORS WITH 
TOP-DOWN STEPWISE CONTROLLABLE 
ETCHING PROCESS 
Geer Teng, Junbo Guo, Ziming Yang, Xin Li, Xiaoying Li, 
Yongcun Hao, Weizheng Yuan, Honglong Chang, 
and Hemin Zhang 
Northwestern Polytechnical University, CHINA 

W076-f UV-INDUCED OZONE ENABLES DIRECT PATTERNING OF 
TWO-DIMENSIONAL MATERIALS FOR BATCH FABRICATION 
OF HETEROJUNCTION GAS SENSORS 
Na Li1,2, Ming Li1,2, Wanli Lin1,2, Changkun Zhu1, Shaotong Hu1,2, 
Ying Chen1,2, Pengcheng Xu1,2, and Xinxin Li1,2 
1Chinese Academy of Sciences, CHINA and 
2University of Chinese Academy of Sciences, CHINA

M076-f CHARACTERIZATION OF LEAKAGE CURRENTS AND 
CONDUCTION MODELS IN AL0.7SC0.3N 
PIEZOELECTRIC STACKS 
Amalia Balsamo1, Andrea Picco1, Carla M. Lazzari1, 
Elaheh Allahyari1, Rossana Scaldaferri1, 
Sonia Costantini1, Dmytro Solonenko2, 
Nastaran Behravan2, and Sanjay K. Nayak2 
1STMicroelectronics, ITALY and 2Silicon Austria Labs, AUSTRIA

f - MEMS Physical & Chemical Sensors

Materials for Physical Sensors

T076-f CUBE-ROOT ENHANCED SENSING WITH NONLINEAR 
PT-SYMMETRIC MICROMECHANICAL RESONATORS 
Yujue Xie, Lifeng Wang, and Qing-an Huang 
Key Laboratory of MEMS of the Ministry of Education, CHINA 

W077-f MEMS ULTRASONIC TRANSDUCER-BASED NONDESTRUCTIVE 
TESTING OF CONCRETE COMPRESSIVE STRENGTH 
Jiandong Shen, Lei Ren, Wangyang Zhang, Jiaqian Yang, 
Hanjie Dou, Yuchen Mao, Jixuan Zhang, Tianhao Yan, 
and Xiaojing Mu 
Chongqing University, CHINA 

M077-f NON-SCANNING VIBROMETER FOR PICOMETER-AMPLITUDE 
100-MHZ MEMS BY SPATIOTEMPORAL DEMODULATION 
Junfeng Zhou, Zhaoliang Peng, Xiaoyong Fang, Xingyu Wei,
Lei Shao, andWenming Zhang 
Shanghai Jiao Tong University, CHINA 

T077-f RAPID SYSTEM IDENTIFICATION OF LINEAR 
MEMS RESONATORS USING BRIEF SINGLE 
HARMONIC EXCITATION 
Michael Feldman, Danny A. Kassie, and David Elata 
Technion - Israel Institute of Technology, ISRAEL

f - MEMS Physical & Chemical Sensors

Metrology and Measurement Techniques for 
MEMS/NEMS Sensors
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W078-f ULTRA LOW LEAK RATE MEASUREMENT FOR MEMS 
RESONANT DEVICES BASED ON CONSTANT 
VIBRATION CONTROL 
Chun Xu, Chenzhe Du, Qiancheng Zhao, and Jian Cui 
Peking University, CHINA 

M078-f ATOMIC FORCE MICROSCOPY WITH ULTRA-HIGH FREQUENCY 
OPTOMECHANICAL PROBES 
Suyambulingam Subramanian1, Ilan Shlesinger2, Pierre Moritz3, 
Clément Le Fur2, Nicolas Mauran1, Cherif Belacel2, 
Laurent Mazenq1, Munique Mendes3, Laurent Mollard3, 
Guillaume Jourdan3, Ivan Favero2, Ignacio Casuso4, 
and Bernardo Legrand1 
1Université de Toulouse, FRANCE, 2Université Paris Cité, FRANCE,  
3Université Grenoble-Alpes, CEA, LETI, FRANCE, and 
4Université Aix-Marseille, FRANCE 

T078-f REAL-TIME MONITORING OF ANALYTE MASS DYNAMICS 
WITH NEMS-BASED MASS SPECTROMETRY 
Sébastien Regord1, Louis Dartiguelongue1, Thomas Fortin1, 
Mehrzad Roudini2, Andreas Winkler2, Christophe Masselon1, 
and Marc Sansa1 
1Universite Grenoble Alpes, CEA, Leti, FRANCE and 
2IFW Dresden, GERMANY 

W079-f SINGLE-PARTICLE NANOMECHANICAL MASS SPECTROMETRY 
IN NANOLITER LIQUID SUSPENSIONS 
Juan Molina, Javier E. Escobar, Priscila M. Kosaka, 
Óscar Malvar, José J. Ruz, Javier Tamayo, Álvaro San Paulo, 
and Montserrat Calleja 
Instituto de Micro y Nanotecnología (IMN-CNM, CSIC), SPAIN 

M079-f ULTRA-SENSITIVE NANOSENSOR FOR RAPID DETECTION OF 
PFAS IN SIMULATED DRINKING WATER 
Nikita G. Lukhanin1, Keming Bai2, Kang Wang3, Mia Wang1, 
Declan M. Fitzgerald1, Grigory Tikhomirov1, and Liwei Lin1 
1University of California, Berkeley, USA, 2Hebei University of 
Technology, CHINA, and 3Chinese University of Hong Kong, CHINA

f - MEMS Physical & Chemical Sensors

Nanoscale Physical Sensors

T079-f BREAKING THE SENSITIVITY BANDWIDTH TRADE-OFF WITH A 
MULTI-PZT-CANTILEVER-BASED MEMS ACOUSTIC EMISSION 
SENSOR FOR STRUCTURAL HEALTH MONITORING 
OF INFRASTRUCTURE 
Yongfang Li, Tongyang Liu, Yuki Ueda, 
Takashi Usui, and Kazuo Watabe 
Toshiba Corporation, JAPAN

f - MEMS Physical & Chemical Sensors

Other Physical Sensors
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W080-f A BIOMIMETIC FLEXIBLE PIEZOELECTRIC ACOUSTIC 
SENSOR WITH COMB WING STRUCTURES FOR 
INTELLIGENT SOUND RECOGNITION 
Biao Jin, Tianyu Sheng, Zhiqiang Ma, Xin Ke, Weitai Zhou, 
Hong Ye, Yansong Gai, and Yonggang Jiang 
Beihang University, CHINA 

M080-f A FULL-BAND PIEZOELECTRIC MEMS MICROPHONE WITH 
A SINGLE DIAPHRAGM 
Zhuoyue Zheng1, Juncheng Liu1, Jinuo Zhou1, Fengzhe Xu1, 
Chen Wang2, Huahuang Luo3, Qingqing Ke1, Michael Kraft2, 
Rui P. Martines1, Pui-in Mak1, and Yuan Wang1 
1University of Macau, CHINA, 2KU Leuven, BELGIUM, and 
3Sun Yat-sen University, CHINA 

T080-f A HIGH-PERFORMANCE PMUT ARRAY BASED ON BILAYER 
LITHIUM NIOBATE 
Xiaoxi Zhao, Michiel Pertijs, and Tomás Manzaneque 
Delft University of Technology, NETHERLANDS 

W081-f A LOW-FREQUENCY-ADAPTED THERMAL ACOUSTIC VECTOR 
SENSOR FOR UNDERWATER SENSING 
Xu Ma1, Lihao Ma1, Xiaoyu Qi1, Yan Zhao1, 
Chengchen Gao1,2, and Zhenchuan Yang1,2 
1Peking University, CHINA and 2Beijing Advanced Innovation 
Center for Integrated Circuits, CHINA 

M081-f A NOVEL SINGLE-SIDE BULK-MICROMACHINED RING 
PMUT ARRAY ON (111)-SILICON WITH HIGH ACOUSTIC 
PRESSURE GENERATION 
Xiaopeng Chen1, Xinrong He1, Sijai Ling1, Hanyang Tong1, 
Yujing Xiao1, Jin Zhang2, Zhengyin Yu2, and Qinghui Jin1 
1Ningbo University, CHINA and 2Chinese Academy of 
Sciences, CHINA 

T081-f AN INNOVATIVE STRUCTURE DESIGN FOR AN 
ELECTROMAGNETIC MEMS SPEAKER WITH 
OPTIMIZED SPL AND THD PERFORMANCE 
Wen-Yu Fang1, Yu-Min Fu2, Chia-Cheng Kuo1, 
Tse-Chih Tang2, and Sheng-Shian Li1 
1National Tsing Hua University, TAIWAN and 
2Otowahr Technology Inc., TAIWAN 

W082-f AUDIO DIGIT CLASSIFICATION AT THE EDGE VIA PMUT 
GEOMETRIC NONLINEARITY 
Jiapeng Xu1,2, Tingzhong Xu1, Rodrigo Tumolin Rocha1, 
Chunlei Xu1, Zhou Da1,3, Humberto Campanella1, 
and Gabriele Schrag2 
1Silicon Austria Labs, AUSTRIA, 2Technical University of Munich, 
GERMANY, and 3Roma Tre University, ITALY

f - MEMS Physical & Chemical Sensors

Sonic & Ultrasonic MEMS Transducers 
(Microphones, CMUT, PMUTs, etc.)
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T084-f FIRE-RETARDANT-FUNCTIONALIZED MXENE-MULBERRY 
PAPER FOR LIGHTWEIGHT FOLDABLE THERMOACOUSTIC 
SPEAKERS 
Sumin Yoon1, Sungmin Choi1, Sangrim Lee2, Jaebeen Ahn2, 
Jaesam Sim3, Taewook Kim2, Changyong Yim2, 
Yunsung Kang1, and Eunhwan Jo1 
1Kumoh National Institute of Technology, KOREA, 
2Kyungpook National University, KOREA, and  
3Myongji University, KOREA 

W085-f HIGH-SENSITIVITY AND BROADBAND ULTRASONIC SENSING 
USING A MODE-FUSION GROOVE-STRUCTURE PMUT ARRAY 
INTEGRATED WITH ANALOG ADDITION READOUT ASIC 
Jiao Xia, Hongye Sheng, Kai Yang, Yufeng Gao, Junhao Wang, 
Jinghan Gan, Bowen Sheng, Linxiao Shen, and Yipeng Lu 
Peking University, CHINA 

M085-f INTRINSIC DUAL-FREQUENCY ULTRASOUND TRANSDUCTION 
ENABLED BY A CMOS-MEMS VERTICAL DUAL-GAP 
CMUT DESIGN 
Wei-Hsiang Hsu1, Hung-Yu Chen2, and Sheng-Shian Li1 
1National Tsing Hua University, TAIWAN and 
2University of California, Berkeley, USA 

T085-f LUMPED MODELING OF FAR-FIELD SOUND PROPAGATION FOR 
AIRBORNE ACOUSTIC TRANSDUCERS USING ACOUSTIC 
TRANSMISSION LINES 
Christian Görner Tenorio1,2, Thao Linh Ngo1, Sebastian Anzinger1, 
Christian Bretthauer1, Heinrich Heiss1, and Gabriele Schrag2 
1Infineon Technologies AG, GERMANY and 
2Technical University of Munich, GERMANY 

W086-f MEMS PIEZOELECTRIC HYDROPHONE WITH FLAT SENSITIVITY 
BASED ON BIONIC COCHLEAR STRUCTURE 
Zhiyong Hu, Lixuan Li, Fangtao Kuang, Hanshuo Liu, 
Zhiyue Yang, Yunhe Luo, Bin Yang, and Jingquan Liu 
Shanghai Jiao Tong University, CHINA 

M086-f MULTI-BEAM ULTRASONIC TRANSMISSION FROM A SINGLE 
CHANNEL PMUT ARRAY WITH COSINE APODIZED AMPLITUDE 
MODULATION VIA VARIOUS TOP ELECTRODE AREAS 
Xili Wang, Jinghan Gan, Yufeng Gao, Kai Yang, Lei Zhao, 
Bowen Sheng, and Yipeng Lu 
Peking University, CHINA 

T086-f ON CHIP NOISE CANCELLATION FOR PIEZOELECTRIC 
MICROMACHINED ULTRASOUND TRANSDUCERS 
MIlind Pandit, Robert Ukropec, and Pieter Gijsenbergh 
IMEC, BELGIUM 

W087-f PIEZOELECTRIC MICROPHONE WITH SELF-ADAPTIVE 
HARMONIC DISTORTION REDUCTION BASED ON 
PRESSURE COMPENSATION STRUCTURES 
Zhiwei You, Liwei Deng, Sien Wang, Tongbin Zhao, 
Bowen Sheng, and Yipeng Lu 
Peking University, CHINA
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M087-f PMUT PARAMETRIC ARRAY WITH LOCALIZED HARMONIC 
GENERATION FOR HIGH-RESOLUTION OBSTACLE DETECTION 
Zhou Da1,2, Rodrigo TumolinRocha1, Jiapeng Xu1,3, 
Jérémy Streque1, Chunlei Xu1, Alessandro Stuart Savoia2, 
and Tingzhong Xu1 
1Silicon Austria Labs, AUSTRIA, 2Roma Tre University, ITALY, and  
3Technical University of Munich, GERMANY 

T087-f SINGLE-PMUT SENSOR FOR PROXIMITY-TACTILE SENSING: 
TOF DISTANCE AND CONTACT DETECTION VIA 
CAVITY RESONANCE 
Kota Arai1, Kensuke Nakamura1, Taiju Emi1, Taiyo Matsuoka1, 
Masato Suzuki1, Tomokazu Takahashi1, Hidekazu Yamane2, 
Shuichi Murakami2, Yasuhiro Yoshikawa3, and Seiji Aoyagi1 
1Kansai University, JAPAN, 2Osaka Research Institute of Industrial 
Science and Technology, JAPAN, and 3ROHM Co., Ltd., JAPAN 

W088-g BIODEGRADABLE ISOTROPIC METAMATERIAL SENSOR FOR 
IN-SITU SUBSURFACE MONITORING OF AGRICULTURAL SOIL 
Tetsuya Yarimizo1, Yu Tanaami2, Yasutaka Murakami1, 
Hiroaki Onoe2, and Tetsuo Kan1 
1University of Electro-Communications, JAPAN and 
2Keio University, JAPAN 

M088-g CMOS-MEMS MAGNETIC SENSOR WITH MODE-SELECTABLE 
REVERSE MOVEMENT FOR ENHANCED SENSITIVITY 
Yen-Chen Lin, Shih-Jui Chen, and Ching-Yu Tai 
National Central University, TAIWAN 

T088-g COMPACT CURRENT-SPUN 3D MAGNETIC FIELD SENSING 
MODES FOR AN INVERTED PYRAMID HALL-EFFECT SENSOR 
Jacopo Ruggeri1, Udo Ausserlechner2, 
Helmut Köck2, and Karen M. Dowling1 
1Delft University of Technology, NETHERLANDS and 
2Infineon Technologies AG, AUSTRIA 

g - MEMS/NEMS for Optical, RF and Electromagnetics

Electrical Field and Magnetic Field Sensors and Transducers

Old Town Skyline; Salzburg, Austria. Source: AdobeStock; by Arcady.
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W089-g A ROBUST MEMS MIRROR WITH ENHANCED REFLECTANCE 
AND SURFACE FIGURE FOR HIGH-POWER 
LASER APPLICATIONS 
Yi Yang1,2, Hongfeng Zhao2,4, Jiachen Han2,4, Wenli Xue3, 
Yichen Liu3, Pengcheng Zhang3, Lihao Wang3,5, 
Tao Wu1, and Zhenyu Wu2,3,4 
1ShanghaiTech University, CHINA, 2Shanghai Industrial Technology 
Research Institute, CHINA, and 3Shanghai Institute of Microsystem 
and Information Technology, CHINA, 4Shanghai University, CHINA, 
and 5Shanghai MExpert Technologies, CHINA 

M089-g DUAL-AXIS PIEZOELECTRIC SCANNER WITH PIVOT-SPRING 
LINKED WING-SHAPED ACTUATORS FEATURING DRIVING 
ELECTRODES ARRANGEMENT FOR ANGLE ENHANCEMENT 
Hung-Yu Lin1,2, Mingching Wu2, Mei-Feng Lai1, 
and Weileun Fang1 
1National Tsing Hua University, TAIWAN and 
2Coretronic MEMS Corporation, TAIWAN 

T089-g ELECTROSTATIC COMB-ACTUATED RESONANT MEMS 
MICROMIRROR WITH INTEGRATED ELECTROMAGNETIC 
INDUCTION SENSING 
Yohan Jung1, Seunghun Lee1, Eunhwan Jo2, and Jongbaeg Kim1 
1Yonsei University, KOREA and 2Kumoh National Institute of 
Technology, KOREA 

W090-g PIEZOELECTRIC MEMS FAST STEERING MIRRORS WITH 
INTEGRATED PIEZORESISTIVE SENSORS FOR POINTING, 
ACQUISITION, AND TRACKING SYSTEM 
Wenli Xue1,2, Yichen Liu1,2, Yongquan Su1, Yi Yang4,6, 
Hongfeng Zhao3,4, Pengcheng Zhang1,2, Yang Wang1,2, 
Lihao Wang1,5, and Zhenyu Wu1,2,3,4 
1Chinese Academy of Sciences, CHINA, 2University of Chinese 
Academy of Sciences, CHINA, and 3Shanghai University, CHINA, 
4Shanghai Industrial Technology Research Institute, CHINA, 
5MExpert Technologies Co., Ltd., CHINA, and 6ShanghaiTech 
University, CHINA 

M090-g PIEZOELECTRIC MICROMIRROR USING INTEGRATED 
RESONANT SENSORS WITH TEMPERATURE 
COMPENSATION FUNCTION 
Takashi Sasaki, Adrien Piot, Sara R.P. Guerreiro, 
Anton Lagosh, Rodrigo T. Rocha, Clément Fleury, 
Dominik Holzmann, and Aleš Travnik 
Silicon Austria Labs, AUSTRIA 

T090-g PRECISE IMAGE PROJECTION USING MEMS SPIRAL 
SCANNING THROUGH FREQUENCY COMPONENTS 
OPTIMIZATION CONTROL 
Yuta Watanabe, Mizuki Shinkawa, Shuichi Suzuki, 
Masayuki Fujishima, Tsuyoshi Hashiguchi,  
Akitoshi Mochida, Shinichi Kojima, Yuko Nakase, 
Kazuhito Akiyama, Shu Tanaka, and Masaaki Sato 
Ricoh Company, Ltd., JAPAN

g - MEMS/NEMS for Optical, RF and Electromagnetics

Free Space Optical Components & Systems 
(Displays, Lenses, Detectors)
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W091-g ULTRA-THIN VAPOR CELL WITH METASURFACES FOR 
ATOMIC CLOCKS ON CHIP 
Yuto Kataoka1, Zulhaimi Faris Hazmi1, 
Motoaki Hara2, and Kentaro Iwami1 
1Tokyo University of Agriculture and Technology, JAPAN and  
2National Institute of Information and Communications 
Technology, JAPAN

T091-g RESIDUAL STRESS ANISOTROPY IN THIN-FILM LITHIUM 
NIOBATE FOR STRESS-MANAGED MEMS 
Byeongjin Kim, Ian Anderson, Tzu-Hsuan Hsu, Ziqian Yao, 
Mihir Chaudhari, Sinwoo Cho, and Ruochen Lu 
University of Texas, Austin, USA

g - MEMS/NEMS for Optical, RF and Electromagnetics

Materials for Electromagnetic Transducers

M091-g LOW-NOISE MN-CO-NI-O SUSPENDED BRIDGE UNCOOLED 
INFRARED MICROBOLOMETER BASED ON 
VERTICAL ELECTRODE 
Yan Zhao1, Zirui Yang1, Xu Ma1, Chengchen Gao1,2, 
and Zhenchuan Yang1,2 
1Peking University, CHINA and 2Advanced Innovation Center 
for Integrated Circuits, CHINA 

W092-g THERMAL DRIFT COMPENSATION IN UNCOOLED NEM IR 
PIXELS VIA MULTIMODE OPERATION 
Enise Feyza Altin, Aurelio Venditti, Pietro Simeoni, 
Matteo Rinaldi, and Benyamin Davaji 
Northeastern University, USA

g - MEMS/NEMS for Optical, RF and Electromagnetics

Infrared (IR) Sensors and Imaging Systems

M092-g A CMOS-MEMS TUNABLE CLOCK GENERATOR BASED ON 
VIBRO-IMPACT BEATING DYNAMICS 
Yi-Xiang Chen, Ting-Yi Chen, Chun-Pu Tsai, and Wei-Chang Li 
National Taiwan University, TAIWAN 

T092-g A UNIVERSAL PLATFORM FOR DRIFT CANCELLATION OF 
MEMS RESONATORS BASED ON HYBRID 
DIGITAL-PHYSICAL SYNCHRONIZATION 
Bernardo P. Madeira1, Ruopeng Chen3, Yuan Wang2, 
Yufeng Dong3, Georges Gielen2, Michael Kraft1,  
and Chen Wang1 
1KU Leuven, BELGIUM, 2University of Macau, CHINA, and  
3University of Electronic Science and Technology of China, CHINA

g - MEMS/NEMS for Optical, RF and Electromagnetics

MEMS for Timing & Frequency Control



78

POSTER 
PRESENTATIONS

W093-g AN ASYMMETRIC MECHANICALLY COUPLED MEMS 
RESONATOR WITH 20 PPM TCF VIA EFFECTIVE 
MASS TUNING 
Zhaoliang Peng1, Le Xu1, Hongcheng Qiu1, Lei Shao1, 
Jinghui Xu2, and Linhai Huang2 
1Shanghai Jiao Tong University, CHINA and 
2Huawei Technologies Company Ltd., CHINA 

M093-g BULLSEYE RESONATORS FOR ULTRA-HIGH-FREQUENCY 
TIMING APPLICATIONS 
Hemant K. Verma, Thomas Furcatte, Lydia Bourti, 
Munique Kazar Mendes, Marc Gely, Sebastien Hentz, 
Franck Badets, and Marc Sansa 
University Grenoble Alpes, CEA, Leti, FRANCE 

T093-g NON-OVENIZED MEMS CLOCK WITH ±10 PPB DYNAMIC 
TEMPERATURE STABILITY AND SUB-PPB 
LONG-TERM STABILITY 
Jintark Kim1, Alkim Bozkurt1, Rakibul Islam1, Karim Elmeligy1, 
Jie Yan1, Gabrielle Vukasin2, Hyun-Keun Kwon2, 
Thomas W. Kenny2, Pavan K. Hanumolu1, 
and Gaurav Bahl1 
1University of Illinois, Urbana-Champaign, USA and 
2Stanford University, USA 

W094-g ELECTRODE OPTIMIZATION FOR RING-SHAPED AIN 
PIEZOELECTRIC MEMS RESONATORS 
Quan Yuan, Yuxin Ruan, and Jiaming Wang 
Beijing University of Chemical Technology, CHINA 

M094-g PASSIVE SELF-TEMPERATURE COMPENSATING DIAMOND 
RING RESONATOR 
Hung-Yu Chen, Kevin H. Zheng, Xintian Liu, 
William Dong, and Clark T. C. Nguyen 
University of California, Berkeley, USA

T094-g RADIAL MODE LITHIUM NIOBATE ROSEN TRANSFORMER 
Ziqian Yao1, Heather Chang2, Eric Stolt2, Clarissa Daniel2, 
Tzu-Hsuan Hsu1, Juan Rivas-Davila2, and Ruochen Lu1 
1University of Texas, Austin, USA and 2Stanford University, USA

g - MEMS/NEMS for Optical, RF and Electromagnetics

Other Electromagnetic MEMS/NEMS

W095-g A PIEZOELECTRIC MICROMIRROR WITH LARGE SCANNING 
ANGLE BASED ON SINGLE-CRYSTAL PZT 
Ke Cao1,2, Qincheng Zheng1,2, Hao Chen1,2, Hui Shang1,2, 
Chenyu Bai1,2, Yulang Chen1,2, Xudong Ma1,2,3, 
and Huikai Xie1,2,3  
1Beijing Institute of Technology, CHINA, 2Ministry of Education 
of China, CHINA, and 3Beijing Institute of Technology, CHINA

g - MEMS/NEMS for Optical, RF and Electromagnetics

Photonic Components & Systems
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M095-g ASYMMETRIC MACH-ZEHNDER INTERLEAVER EMPLOYING 
ELECTROSTATIC MEMS PHASE SHIFTERS FOR 
ULTRA-LOW-POWER RECONFIGURABLE 
PHOTONIC INTEGRATED CIRCUITS 
Leila Vatandoust1, Jae Hyeon Kim2, Taeyeon Kim2, 
Dong Uk Kim2, Young Jae Park2, Dong Ju Choi2, 
Md Munirul Tusher1, Shashank Gupta1, Jong-Bum You3, 
Hyung-Myung Moon3, Moritz Merklein1,  
Sangyoon Han2, and Niels Quack1 
1University of Sydney, AUSTRALIA, 2Daegu Gyeongbuk Institute 
of Science and Technology, KOREA, 3National Nanofab Center 
(NNFC), KOREA, and 4Korea Advanced Materials Co., Ltd, KOREA 

T095-g NANO-OPTO-ELECTRO-MECHANICAL GRATINGS FOR 
ULTRAFAST WAVELENGTH-SELECTIVE SWITCHING 
AND SPECTRAL SHAPING 
Weixin Liu1,2, Siyu Xu1,2, and Chengkuo Lee1,2 
1National University of Singapore, SINGAPORE and 
2NUS Suzhou Research Institute (NUSRI), CHINA 

W096-g SELF-POWERED, BEND-ROBUST FLEXIBLE UV 
PHOTODETECTOR: CDS-BTO FERROELECTRIC 
HYBRID WITH ENHANCED RESPONSIVITY 
Rohit Raj Padhi and Guo-Hua Feng 
National Tsing Hua University, TAIWAN

M096-g 2.9 GHZ ELECTRO-ACOUSTIC PHASE MODULATOR BASED 
ON ALSCN THIN FILM 
Lihui Jin1,2, Xiaoyin Wan1,2, Jiawei Li1,2, 
Daozheng Luo1,2, and Tao Wu1,2 
1ShanghaiTech University, CHINA and 2Shanghai Engineering 
Research Center of Energy Efficient and Custom AI IC, CHINA 

T096-g 3.7 GHZ ACOUSTIC WAVE AMPLITUDE MODULATION VIA 
ON-CHIP THERMO-ACOUSTIC PHASE CONTROL 
Xuankai Xu1, Jiawei Li1, Ruihong Xiong1, Yiwei Wang1, 
Daozheng Luo1, and Tao Wu1,2 
1ShanghaiTech University, CHINA and 2Shanghai Engineering 
Research Center of Energy Efficient and Custom AI IC, CHINA 

W097-g A FAST-SETTLING CMOS-MEMS RESOSWITCH USING A 
STRUCTURALLY DAMPED OUTPUT ELECTRODE 
Jhih-Wei Lin, Chun-Pu Tsai, Nilabh Basu, and Wei-Chang Li 
National Taiwan University, TAIWAN 

M097-g ACCURATE MODEL OF RF FREQUENCY TUNING IN 2D NEMS 
USING A FRINGING-SENSITIVE CAPACITANCE 
Timothy Platten, Cosmin Roman, Christofer Hierold, 
and Pengcheng Zhang 
ETH Zürich, SWITZERLAND

g - MEMS/NEMS for Optical, RF and Electromagnetics

RF MEMS Components & Systems (e.g., for 5G Applications)
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T097-g ANCHOR ENERGY DISSIPATION SUPPRESSION IN A 
LAMÉ-MODE RESONATOR ENABLING A 2.36 X 10^13 
F X Q PRODUCT 
Hao Yu1,2, Yechen Miao1,2, Yuqing Mao1, Fang Wang1,2, 
Ke Sun1, Yi Sun1, Heng Yang1,2, and Xinxin Li1,2 
1Chinese Academy of Sciences, CHINA and 
2University of Chinese Academy of Sciences, CHINA  

W098-g DEVELOPMENT OF SINGLE-CHIP NANOACOUSTIC FILTER 
BANKS FOR KU-BAND APPLICATIONS 
Luca Spagnuolo, Luca Colombo, Kapil Saha, 
Pietro Simeoni, and Matteo Rinaldi 
Northeastern University, USA 

M098-g ELECTRICALLY TUNABLE SUSPENDED ACOUSTIC 
MACH-ZEHNDER INTERFEROMETER BASED ON 
ALSCN THIN FILMS 
Jiawei Li1,2, Xuankai Xu1,2, Lihui Jin1,2, Yuxi Wang1,2,3,4, 
Yiwei Wang1,2, and Tao Wu1,2,3,4 
1ShanghaiTech University, CHINA, 2Shanghai Engineering 
Research Center of Energy Efficient and Custom AI IC, CHINA, 
3Chinese Academy of Sciences, CHINA, and 4University of 
Chinese Academy of Sciences, CHINA 

T098-g HIGH-Q A3-MODE LAMB WAVE RESONATORS ON 128° Y-CUT 
LINBO3 THIN FILM WITH BRAGG REFLECTOR AT 18 GHZ 
Yiming Wang1, Fuhong Lin1, Zhongbin Dai1, Kai Yang2, 
Jiming Fang1, Jie Chen1, Han Qiu1, Meijuan Li1, 
and Chengjie Zuo1,3 
1University of Science and Technology of China, CHINA,  
2Hong Kong University of Science and Technology, CHINA, 
and 3Yunta (Anuki) Technologies, CHINA 

W099-g LAYERED ACOUSTIC WAVE DEVICES WITH ENHANCED POWER 
HANDLING BASED ON LITHIUM TANTALATE ON SILICON 
Shuhan Chen, Fangsheng Qian, Zijun Ren, Kai Yang, 
Wei Wei, Junyan Zheng, Jiashuai Xu, Xingyu Liu, 
Xiaoya Duan, and Yansong Yang 
Hong Kong University of Science and Technology 
(HKUST), HONG KONG 

M099-g MAXIMIZING Q AT MMWAVE FREQUENCIES: MATERIAL 
AND MIRROR ENGINEERING IN OVERMODED BULK 
ACOUSTIC RESONATOR 
Juhun Baek1, Stephan Barth2, Fabian Gottfried2, Olaf Zywitzki2, 
Hagen Bartzsch2, John Duncan1, and Gianluca Piazza1 
1Carnegie Mellon University, USA and 2Fraunhofer Institute for 
Electron Beam and Plasma Technology FEP, GERMANY 

T099-g MONOLITHICALLY FABRICATED MEMS-DRIVEN BEAM 
STEERABLE ANTENNA SYSTEM FOR KA-BAND NETWORKS 
Rayan Bajwa1, Farid Khamoueitouli1,2, Mostafa Vafaei1, 
Ibrahim Tekin1, Javad Yavandhasani2,  
and Murat Kaya Yapici1,3 
1Sabançi University, TURKEY, 2Iran University of Science and 
Technology, IRAN, and 3University of Washington, Seattle, USA
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W100-g TUNABLE MULTI-STATE IMPEDANCE IN FERROELECTRIC 
BASED 17 GHZ BULK ACOUSTIC WAVE RESONATORS 
Juhun Baek, Luis D. Hurtado, Daniel J. Noronha, 
and Gianluca Piazza 
Carnegie Mellon University, USA 

M100-g WIRELESS OPERANDO MONITORING OF BATTERIES VIA 
IMPLANTABLE LC SENSOR 
Xinyi He and Xiaodong Huang 
Southeast University, CHINA

T100-g FREQUENCY-TUNABLE TERAHERTZ METALENS ON 
A FLEXIBLE FILM 
Naoki Inomata, Tianye Xu, Taiyu Okatani, and Yoshiaki Kanamori 
Tohoku University, JAPAN 

W101-g LOW-INTERFERENCE ACMB INTEGRATED WITH VOX 
BOLOMETER ON SI-ONO MEMBRANE SUBSTRATE 
FOR 290 GHZ MEMS THZ IMAGING 
JinHyoung Kim, Hakseon Lee, KwonHong Lee, Sungmin Hong, 
DaeSung Lee, and Kyoungil Lee 
Korea Electronics Technology Institute, KOREA 

M101-g MACHINE LEARNING ENABLED MEMS RECONFIGURABLE 
INTELLIGENT SURFACE FOR TERAHERTZ BEAM STEERING 
AND WIRELESS COMMUNICATION 
Yinpeng Wang1, Qiqi Dai1, Cheng Xu1, Dongxiao Li1, Zhihao Ren1, 
Luwei Wang1, Nanhan Liu2, Chong Pei Ho2, Prakash Pitchappa2, 
and Chengkuo Lee1 
1National University of Singapore, SINGAPORE and  
2Agency for Science, Technology and Research, SINGAPORE 

g - MEMS/NEMS for Optical, RF and Electromagnetics

THz MEMS Components & Systems

T101-h 2D CELL-SQUEEZING MECHANOPORATION WITH A MASK 
R-CNN MODEL FOR DELIVERY ANALYSIS 
Allwin Grace1, Pulasta Chakrabarty1, Akanksha Jha1, 
Yuva Sree Chinnakalai1, Moeto Nagai2, 
and Tuhin Subhra Santra1 
1Indian Institute of Technology, Madras, INDIA and 
2Toyohashi University of Technology (TUT), JAPAN 

W102-h A MICROFLUIDIC IN-VITRO PLATFORM FOR STUDYING 
CANCER-NEURON INTERACTIONS AND ANTI- CANCER 
DRUG-INDUCED NEUROTOXICITY 
Preyanka Prakash1, Iyer Gomathy Narayanan1, 
Pulasta Chakrabarty1, Moeta Nagai2, Amal Kanti Bera1,  
and Tuhin Subhra Santra1 
1Indian Institute of Technology, Madras, INDIA and 
2Toyohashi University of Technology, JAPAN

h - Micro- & Nanofluidics

Biological and Medical Microfluidics and Nanofluidics
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M102-h A MICROFLUIDIC PICOINJECTION PLATFORM FOR DNA 
FRAGMENT ASSEMBLY 
Xuedong Lan1,2, Zequan Zhao1,2, Dayin Wang1,2, Yifan Liu3, 
Yuan Luo1,2, and Jianlong Zhao1,2 
1Chinese Academy of Sciences, CHINA, 2University of Chinese 
Academy of Sciences, CHINA, and 3ShanghaiTech University, CHINA 

T102-h AN ANTIBIOFOULING PARALLEL-PLATE COPLANAR EWOD 
SYSTEM ENABLED BY SLIPS INTEGRATION 
Yi Teng Ciou1, Wei Teng Lu1, Yu-Hsin Lin2, 
Che-Chin Chen2, and Meng-Shiue Lee1 
1National Yang-Ming Chiao Tung University, TAIWAN and 
2National Institute of Applied Research, TAIWAN 

W103-h CHEMICALLY PRESSURIZED OCULAR DRUG DELIVERY 
PATCH FOR GRAVITY-INDEPENDENT THERAPEUTICS 
IN MICROGRAVITY 
Jaehun Jeon and Ki-Hun Jeong 
Korea Advanced Institute of Science and Technology 
(KAIST), KOREA 

M103-h DECRESCENDO SPIRAL MICROFLUIDIC CHANNEL: 
SECONDARY FLOW ENHANCEMENT FOR EFFICIENT 
MICROPARTICLE SEPARATION 
HoYeong Kim, SungHoon Bae, Ye Seung Lee, 
Yugyung Jung, and Sung Yang 
Gwangju Institute of Science and Technology (GIST), KOREA 

T103-h DIMENSIONAL ANALYSIS AND DESIGN OF DUAL-SCALE 
HEXAGONAL MICROFLUIDIC ARRAY CHIPS FOR 
HIGH-EFFICIENCY CAPTURE OF CTCS AND 
CTC CLUSTERS 
Sile Fang, Hadi Tavakkoli, Shuo Ma, 
Zongqin Ke, and Yi-Kuen Lee 
Hong Kong University of Science and Technology 
(HKUST), HONG KONG 

W104-h DUAL-CHANNEL SUSPENDED MICROFLUIDIC BIOSENSOR 
WITH INCHANNEL ALKYNE-AZIDE CLICK CHEMISTRY 
FOR ENZYME IMMOBILIZATION 
Wanmeng Wang1, Yiming Sun2, Hongbo Guo1, Cao Xia1, 
Yubo Huang1, Yuanlin Xia1, and Zhuqing Wang1 
1Sichuan University, CHINA and 
2Shenyang Ligong University, CHINA 

M104-h DUAL-SIZE PARTICLE (1 μM AND 4 μM) SEPARATION AND 
CONCENTRATION IN A HIGH THROUGHPUT DOUBLE-LAYER 
MICROFLUIDIC CHANNEL 
Seung Lee, Ye Sung Lee, Yugyung Jung, and Sung Yang 
Gwangju Institute of Science and Technology (GIST), KOREA 
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T104-h MICROFLUIDIC 3D CELL-CULTURE LIVER CHIP WITH 
INTEGRATED CHEMICAL GRADIENTS FOR PREDICTIVE 
CHOLESTATIC HEPATOTOXICITY SCREENING 
Jianan Hui1,2, Xinzhuo Gao1,3, Tian Tian1, Hebin Sun1, Hui Ma1, 
Lin Zhou1, Chen Chen1,4, Zhenhua Wu1, Feiyun Cui3, Qin Zhou3, 
Jiyu Li5, and Hongju Mao5 
1Chinese Academy of Sciences, CHINA, 2Shanghai Frontier 
Innovation Research Institute, CHINA, 3Harbin Medical 
University, CHINA, 4Dalian Medical University, CHINA, 
and 5Fudan University, CHINA 

W105-h GUT-ON-A-CHIP-BASED REAL-TIME MIRNA-21 MONITORING 
AND ANTI-INFLAMMATORY DRUG EVALUATION 
Jiemeng Ding1,2, JunLei Han3, Qi Meng1,2, Ke Wang1,2, 
Fanwei Meng1,2, and Li Wang1,2 
1Qilu University of Technology, CHINA, 2Shandong Institute 
of Mechanical Design and Research, CHINA, and 
3Tianjin University, CHINA  

M105-h ELECTROCHEMICAL DETECTION OF LYSOZYME IN 
MICROFLUIDICS USING ENGINEERED MONOBODIES 
Derek Goderis1, Sunanda Dey2, Samuel Lobert1, 
Daniel R. Woldring1, David P. Hickey1, 
and Andrew J. Mason1 
1Michigan State University, USA and 
2Massachusetts Institute of Technology, USA 

T105-h MICROFLUIDIC ARTIFICIAL LUNG WITH IMPROVED 
OXYGENATION AND HEMOCOMPATIBILITY VIA 
MEMBRANE MICROSTREAMING FOR ACTIVE MIXING 
Anthony L. Mercader, Sang Ho Ye, Willaim R. Wagner, 
and Sung Kwon Cho 
University of Pittsburgh, USA 

W109-h MICROLFUIDIC DEVICE FOR BOVINE SPERM SEX SORTING 
Vidhi Das1, Abinaya R1, Lakshmi Krishnan1, Fan-Gang Tseng2, 
Srabani Kar3, and Tuhin Subhra Santra1 
1Indian Institute of Technology, Madras, INDIA, 
2National Tsing Hua University, TAIWAN, and  
3Indian Institute of Technology, Hyderabad, INDIA 

M106-h PNEUMATIC VALVE-INTEGRATED MAGNETIC 
LEVITATION-BASED MICROFLUIDIC SYSTEM 
FOR IN-SITU MEDIUM EXCHANGE 
Sadik Koc1, Busra Erimez1, Hilal Doger1, 
and H. Cumhur Tekin1,2 
1İzmir Institute of Technology, TURKEY and 
2METU MEMS Center, TURKEY 

T106-h WIND-ASSISTED MICROFLUIDIC IMMUNOASSAY PLATFORM 
Meng-Shiue Lee, Yu-Kai Lin, Ya-Jou Lan, and Wensyang Hsu 
National Yang Ming Chiao Tung University, TAIWAN 

W107-h ULTRA-LOW PROFILE μROBOT-DRIVEN GUIDEWIRE FOR 
STEERABLE NEUROINTERVENTIONAL PROCEDURE 
Mohammad Reza, Momeni Koupai, 
Youngjae Chun, and Sung Kwon Cho 
University of Pittsburgh, USA
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M107-h A SELF-REGULATING MICROFLUIDIC VALVE BASED ON 
DEFORMABLE POROUS MEDIA 
You Cheng, Gyan E. Zesiro, Xiaosong Ma, and Boris Stoeber 
University of British Columbia, CANADA 

T107-h HYDRODYNAMIC CONTROL VIA PROGRAMMABLE 
MAGNETIC CILIA FOR ENHANCED MICROFLUIDIC 
MIXING IN PHOTODEGRADTION 
Dineshkumar Loganathan, Tung Ou Yang, 
and Chia-Yuan Chen 
National Cheng Kung University, TAIWAN 

W108-h NANOLITER DROPLET MERGING THROUGH DC 
ELECTROCOALESCENCE 
Debdyuti Mandal, Hongxiang Gao, Akash Roy, 
and Eun Sok Kim 
University of Southern California, USA 

M108-h PERVAPORATION ENABLED PRECIPITATION OF ION FOR 
THE NANOFLUIDIC IONIC GATING 
Sungjoon Ji and Taesung Kim 
Ulsan National Institue of Science and Technology, KOREA 

T108-h POLARITY-REVERSIBLE DROPLET TRANSPORT AT 
LIQUID-LIQUID INTERFACES 
Mobina Hatami Miri and Hyejin Moon 
University of Texas, Arlington, USA

h - Micro- & Nanofluidics

Generic Microfluidics & Nanofluidics

W106-h A PHYSIOLOGICAL OXYGEN GRADIENT LIVER-ZONATION- 
ON-A-CHIP REVEALS HETEROGENEOUS LIPOTOXIC INJURY 
Yushen Wang1,2, Junlei Han1,2, Zhipeng Xu3, 
Jun Chen1,2, and Li Wang1,2 
1Qilu University of Technology, CHINA, 2Shandong Institute 
of Mechanical Design and Research, CHINA, and 
3University of Bristol, UK 

M109-h AN AUTOMATED ROTATING IMMUNO-WALL PLATFORM OF 
COMPETITIVE ELISA FOR ULTRA-SMALL MOLECULES 
Xiang Zhou1, Toshihiro Kasama1, Yuki Igarashi2, Masaya Shuto2, 
Takahiro Matsuda2, Madoka Takai1, and Ryo Miyake1 
1University of Tokyo, JAPAN and 
2Nissin Foods Holdings Co., Ltd., JAPAN

h - Micro- & Nanofluidics

Integrated/Embedded Microfluidics and 
Nanofluidic Systems & Platforms
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T109-h AN ULTRASENSITIVE ELECTROCHEMILUMINESCENT 
MICROFLUIDIC SENSOR FOR DUAL DETECTION OF 
WATERBORNE FOODBORNE PATHOGENS 
Pengfei Xin1, Haojun Yuan2,3, Beibei Lu1, Wanlei Gao1, 
Panhui Yang1, Yan Xu1, Haojie Chen1, and Qinghui Jin1 
1Ningbo University, CHINA, 2Zhejiang Fashion Institute of 
Technology, CHINA, and 3China University of Mining 
and Technology, CHINA 

W110-h CMOS-EMBEDDED MICROFLUIDICS FOR CHANNEL- 
ADDRESSABLE PARALLEL READOUT OF SPAD 
FLUORESCENCE LIFETIME SENSORS 
Max S. Ladabaum, Alexander Di, Julian M. Bao, 
Grigory Tikhomirov, and Jun-Chau Chien 
University of California, Berkeley, USA 

M110-h WRINKLE ASSISTED NANOFLUIDIC MEMRISTORS FOR 
TUNABLE IONIC MEMORY AND NEUROMORPHIC LEARNING 
Minsu Kwon, Dongwoo Seo, and Taesung Kim 
Ulsan National Institue of Science and Technology, KOREA 

T110-h HIGH-SENSITIVITY SUSPENDED NANOCHANNEL RESONATORS 
WITH FLUIDIC INTERPOSER FOR WEIGHING 30 NM 
GOLD NANOPARTICLES 
Océane Barrucand1, François Boizot1, Stéphane Bonnet1, 
Charles Boutonnet1, Lionel Herve1, Alexandre Martino1, 
Katell Aldrin1, Murielle Jurdit1, Scott Manalis2, 
Pascal Mailley1, and Vincent Agache1 
1University Grenoble Alpes, CEA., Leti, FRANCE and 
2Massachusetts Institute of Technology, USA 

W111-h MACHINE LEARNING-ENABLED MAGNETIC MICROFLUIDIC 
PLATFORM FOR MULTIPLE CARDIOVASCULAR BIOMARKER 
DETECTION OVER AN ULTRA-WIDE CONCENTRATION RANGE 
Bo Bao, Yuqian Zhao, Ridong Wang, and Dachao Li 
Tianjin University, CHINA 

M111-h MEASURING SHEAR AND NORMAL FORCES IN A 
MICROCHANNEL INDUCED BY FRUID INERTIA 
USING EMBEDDED PATTERN AND SAMPLING 
MOIRé METHOD 
Yukitake Nakahara, Takuto Kishimoto, Jumpei Muramatsu, 
Hiroaki Onoe, and Hidetoshi Takahashi 
Keio University, JAPAN 

T111-h MECHANO-INDEX ACTIVATED SORTING UTILIZING ACOUSTIC 
SIGNAL IN A MULTI-LAYERED MICROFLUIDIC CHIP MADE 
BY HIGH-RIGID POLYMER 
Nariaki Kiyama, Makoto Saito, Yoko Yamanishi, 
and Shinya Sakuma 
Kyushu University, JAPAN 

W112-h NANOPOST ARRAY INTEGRATED DIGITAL MICROFLUIDICS FOR 
EXOSOME ENRICHMENT AND MOLECULAR IONIZATION 
Liyuan Guo1, Menglei Zhao1, Boyu Li1, Bin Fu2, Rongxin Fu1, 
Kangfu Chen1, Hang Li1, and Shuailong Zhang1 
1Beijing Institute of Technology, CHINA and 
2National Center for Protein Sciences (Beijing), CHINA
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M112-h MONOLITHIC INTEGRATION OF TIME-DOMAIN CMOS CIRCUITS 
WITH CAPILLARY MICROFLUIDICS FOR CARDIOVASCULAR 
BIOMARKER DETECTION 
Sasi Kiran Boilla1, Ihua Lee2, Tsung-Heng Tsai2, and Gwo-Bin Lee1 
1National Tsing Hua University, TAIWAN and 2National Yang-Ming 
Chiao Tung University, TAIWAN 

T112-h OPTIMIZATION OF PLASMONIC-ASSISTED OSMOTIC ENERGY 
CONVERSION USING PHYSICS-INFORMED GENETIC 
ALGORITHM TOWARD REAL-WORLD APPLICATIONS 
Gyubin Park, Syed Muhammad Anas Ibrahim, 
Jeewon Shin, and Jungyul Park 
Sogang Univeristy, KOREA 

M113-h SUBTRACTIVE NANOFLUIDICS IN 65-NM CMOS COPPER 
BEOL ACHIEVE 100-NM WIDTH 
Alexander Di, Michael Pedowitz, and Jun-Chau Chien 
University of California, Berkeley, USA 

T113-h PROGRAMMABLE SPATIOTEMPORAL MICROCLUSTER 
MANIPULATION USING INTEGRATED MAGNETOSONIC 
MICROFLUIDIC PLATFORM 
Vinit Kumar Yadav1,3, Pankaj Pathak2,3, Sujoy Paul3, 
Samaresh Das3, and Dhiman Mallick3 
1Indian Institute of Technology, Bengaluru, INDIA, 
2University of Cambridge, UK, and 
3Indian Institute of Technology, Delhi, INDIA

W113-h 3D NANOPRINTING MICROFLUIDIC DIODES VIA EX SITU 
DIRECT LASER WRITING 
Paige M.R. Campbell, Molly A. Carton, Prithwish Dasgupta, 
Daria Didenko, Travis Dutton, Christine Fienkeng, 
Aamir Ghadially, Dennis Gomez, Alex Pereira, 
Ben Walsh, Bailey M. Felix, and Ryan D. Sochol 
University of Maryland, USA 

W114-h A METHOD FOR PREPARING LOW-NOISE SOLID-STATE 
NANOPOLE VIA CONTROLLED DIELECTRIC BREAKDOWN 
Changhui Xu, Jun Yang, and Jingjie Sha 
Southeast University, CHINA 

M114-h A THIN-WALL BONDING PROCESS FOR RELIABLE 
MICROFLUIDIC DEVICE FABRICATION 
Wei-Teng Lu, Yung-Pei Hsu, and Meng-Shiue Lee 
National Yang Ming Chiao Tung University, TAIWAN 

T114-h DEVELOPMENT OF A GRAYSCALE LITHOGRAPHY PROCESS 
WITH A PIXELATED GRAYSCALE MASK FOR THE 
FABRICATION OF GRADIENT INLET STRUCTURES 
FOR NANOCHANNELS ENABLING DNA ANALYSIS 
Nicole Hintz1,2, Martina Hübner2, Christopher Johnson3, 
and Michael Vellekoop1 
1University of Bremen, GERMANY, 2Robert Bosch GmbH, 
GERMANY, and 3Robert Bosch LLC, USA

h - Micro- & Nanofluidics

Manufacturing for Micro- and Nanofluidics
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W115-h HIGH-SPEED AND LARGE-DISPLACEMENT HYDROGEL VALVE 
ENABLED BY A PARTIALLY FIXED FABRICATION PROCESS 
Hiroki Wada1, Akito Watanabe1, Yoshiyuki Yokoyama2, 
and Takeshi Hayakawa1 
1Chuo University, JAPAN and 2Toyama Industrial Technology 
Research and Development Center, JAPAN 

M115-h TRIBO-CHARGE DRIVEN WETTABILITY CONTROL FOR 
ELECTRIC-FREE DROPLET MANIPULATION 
Yeonwoo Lee1, Lawrence Park1, George Youssef1, 
Yeonhwa Kwak2, and Sung-Yong Park1 
1San Diego State University (SDSU), USA and 
2Korea Electronics Technology Institute, KOREA

h - Micro- & Nanofluidics

Materials for Micro & Microfluidics

T115-h BEYOND 2D FLOW APPROXIMATIONS IN MODELLING MEMS IN 
VISCOUS FLIUDS BY USE OF THE 3D UNSTEADY STOKESLET 
Andre L. Gesing, Martin Ostermann, 
Daniel Platz, and Ulrich Schmid 
Technische Universität Wien, AUSTRIA 

W116-h MARKOVIAN MODEL OF K+ PERMEATION IN MTHK CHANNELS:  
TEADY-STATE ELECTRICAL FEATURES AND HYSTERESIS 
Zhan Zhang and Yunfei Chen 
Southeast University, CHINA

h - Micro- & Nanofluidics

Modeling of Micro & Nanofluidics

M116-h A TUNABLE INTEGRATED GAS FLOW REGULATOR-HEATER 
MODULE FOR MINIATURIZED PROPULSION SYSTEMS 
Xiaohan Wang1, Chaofeng Cheng2, Yik Kin Cheung3, Shuo Mao1, 
Qian Xu1, Limeng Zhao1, Rui Jiao1, Yan Shen2,5, and Hongyu Yu5 
1Hong Kong University of Science and Technology, HONG KONG, 
2Sun Yat-sen University, CHINA, 3Hong Kong Space Robotics and 
Energy Centre Limited, HONG KONG, 4Shenzhen Key Laboratory 
of Intelligent Microsatellite Constellation, CHINA, and 5Hong Kong 
Polytechnic University, HONG KONG 

T116-h GATE-CONTROLLED NANOFLUIDIC DEVICE ENABLES 
RECONFIGURABLE BILINGUAL SYNAPTIC BEHAVIOR 
Peiyue Li, Pan Zhang, Junjie Liu, Yu Liu, Jingyi Li, Lang Chen, 
Xiaofeng Shan, Yufeng Jin, and Wei Wang 
Peking University, CHINA

h - Micro- & Nanofluidics

Other Micro- and Nanofluidics


























