2022 Symposium on Design, Test,
Integration and Packaging of
MEMS/MOEMS (DTIP 2022)

Pont-a-Mousson, France
11-13 July 2022

.O I E E E IEEE Catalog Number: CFP22DTI-POD
° ISBN: 978-1-6654-9168-6



Copyright © 2022 by the Institute of Electrical and Electronics Engineers, Inc.
All Rights Reserved

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

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

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

IEEE Catalog Number: CFP22DTI-POD
ISBN (Print-On-Demand): 978-1-6654-9168-6
ISBN (Online): 978-1-6654-9167-9

Additional Copies of This Publication Are Available From:

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

Phone: (845) 758-0400

Fax: (845) 758-2633

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

.com

proceedings



TABLE OF CONTENTS

A Method of Optimisation in Modelling and Design of Solidly Mounted Resonator (SMR) by using
Finite EIement MEthod ..........cooiiiiiiiiiiiiecne ettt sttt e st sttt sbe e 1
Yang Yang, Corinne Dejous, Hamida Hallil

Smart Sensing for Intelligent Machinery: Part I - Highly Sensitive Flow Sensor with a Flexible
Hinge and a Double-Deck Annular Capacitor ATTAY..........cccvevueervierierieniieniiesieeseeeeeseeesseesseeseesesssesseesseessesssesnns 5
Haibo Cao, Yue Gu, Xiaodong Li, Dong F. Wang, Toshihiro Itoh, Ryutaro Maeda

An Out-Of-Plane FR4-MEMS Scanning Grating for NIR Spectrometer Applications............cceceeeeeeierienerennens 10
Russell Farrugia, Barnaby Portelli, Ivan Grech, Joseph Micallef, Owen Casha, Edward Gatt

Microfabrication and Characterisation of an Electrostatic MEMS Energy Harvester for Biomedical
APPLICALIONS. ...ttt bt e et et b et b e bt bt a e ettt b e bbbt eb e et ettt besbeebeene 16
Francisco Ambia, Xavier Leroux, Nathalie Isac, Elie Lefeuvre

Realization of MEMS Flush-Mounted Integration using Through Silicon Vias on Thermal Micro-
Sensors Designed fOr ACTONAULICS. ......c.eccveiieiieriieieete e eee st et ete et e etestaesse e seessesssesssesseesseesseesseessesssesssesseenses 20
A. Mazzamurro, C. Ghouila-Houri, T. Arnoult, A. Talbi, P. Pernod

A New Approach to Improve the Control of the Sensitive Layer of Surface Acoustic Wave Gas

Sensors using the ElectropolymMeriZation. .........ccoveriiiiiiieiieie ettt sttt et ss e b seeeee e 23
Zakariae Oumekloul, Sébastien Pecqueur, Arnaud De Maistre, Philippe Pernod, Kamal
Lmimouni, Abdelkrim Talbi, Bilel Hafsi

Localization in Coupled Systems: Part IV — Geometric Manufacturing Errors in a Mode-Localized
TRIEE CANTILEVET ATTAY ....ccueeeiieiieiieieeieetesteettetteteeteeeeesseesseesseesseeseesseesseenseenseenseassesssenseenseesesnsesnsesnsesseenseanes 27
Ye Zhang, Jian Yang, Di Zhou, Shuyi Liu, Dong F. Wang, Toshihiro Itoh, Ryutaro Maeda

Humidity Monitoring using Flexible RF SeNnSOrs..........cccoiiiiiiiiiieeieeee ettt 32
Bernard Bobby Ngoune, Hamida Hallil, Jean-Yves Deletage, Julien George, Corinne Dejous,
Eric Cloutet, Stéphane Bila, Dominique Baillargeat

Magnetic Shielding Efficiency of Integrated INAUCLOTS........cc.coeruiriiiiiiniiniireceesee e 36
M. I. Boukhari, D. A. Oumar, S. Capraro, D. Piétroy, J. P Chatelon, J. J Rousseau

Thermal Characterization of Planar Integrated INdUCLOTS..........cceriiiiiiiiiii e 40
Basma M. Bechir, David Piétroy, Mahamat I. Boukhari, Thomas Blanchet, Jean-Pierre
Chatelon, Stephane Capraro, Jean-Jacques Rousseau

Signal Conditioning Design for Aero-Acoustic Piezoelectric MEMS Microphone Arrays .........cccceveeveeenennee. 45
Jose A. Garcia-Souto, Javier Lazaro-Ferndandez, Pablo Acedo

U-Shaped MEMS Tunable Microwave RESONALOTS. .........cccveriieriieciieieiiesieesieeie e seteseeesseeseesseessesseesseesseessesnnas 49
Flavio Giacomozzi, Emanuela Proietti, Giovanni Capoccia, Giovanni Maria Sardi, Giancarlo
Bartolucci, Jacopo lannacci, Benno Margesin, Romolo Marcelli

Tungsten Grid Enhanced Thin-Film Wafer-Level Encapsulation for Monolithically Integrated D-

Band RF-MEMS Switches in a 130 nm BiCMOS Technology .........cccoecveierieiieiieiee e 54
Alexander Goritz, Selin Tolunay Wipf, Martin Drost, Matthias Wietstruck, Mirko Fraschke,
Andreas Kriiger, Marco Lisker



Non-Contact Monitoring of Current Distribution in a PCB using 3D Magnetic Sensor ...........ccccoecvereerveenennee. 58
Do Phuong Uyen Tran, Tien Anh Nguyen, Hervé Mathias, Emile Martincic, Stéphane
Lefebvre, Pierre-Yves Joubert

Instrumentation Development for 2D Bioimpedance Mapping with a Thin-Film-Transistor Active
IMAETIX DIBVICE ...ttt ettt bbbt et e ettt e bt s bt eb e e st e st et et e e bt s bt ebeestensenbentenbesbeebeene 64
Tieying Xu, Satoshi Ihida, Hiroshi Toshiyoshi, Agnes Tixier-Mita

A Low-Cost High Throughput Microfluidics System for Multi-Thousand Droplets Per Second
Sorting Based on Time Resolved Fluorescence Measurement . ...........eeueerueereerieeiesieniieniienieeieeee e sieeseeeeeenees 68
Wassim Khaddour, Norbert Dumas, Foudil Dadouche, Morgan Madec, Wilfried Uhring

Optimized Process for the Manufacturing of Integrated Microchannel Cooling Devices in the Back
Contact of Concentrator SOIAr CelIS........coiviiiriiiiiiieieee ettt sttt sae e 72
Gabor Rozsas, Gyérgy Bognar, Gabor Takdcs, Balazs Plesz

Oxygen and Hydrogen Sorption in Thermally Activated Yttrium-Based Getter Thin Films for

MEMS Vacuum Packaging .........cc.ooiiiiieiiieieie ettt ettt ettt et et e sbe e bt st ese e e e e saeseeeneeneeneans 77
Charlotte Kutyla, Sylvain Lemettre, Clément Bessouet, Alain Bosseboeuf, Philippe Coste,
Thierry Sauvage, Olivier Wendling, Aurélien Bellamy, Piyush Jagtap, Stéphanie Escoubas,
Christophe Guichet, Olivier Thomas, Johan Moulin

A Novel Approach to Characterize the Sodium Contamination Caused by Gas Filling During

ANOAIC BONAING ...ttt ettt ettt et e st e st e e bt e bt e bt e bt emeeemeeeneesae e st e teenteeneenneens 81
Yucheng Zhang, Francesco Solozzi, Norbert Cselyuszka, Kurt Sorchag, Nikolai Andrianov,
Manuel Béuscher, Michael Schiffer, Mohssen Moridi, Elmar Aschauer, Klaus-Dieter Lang,
Martin Schneider-Ramelow

A Process for Integrated 3D Trapping Microcoil in Microfluidic Chips..........cocceeeeeienenenenenenecienienenenns 86
Olivier Lefebvre, Thi-Hong-Nhung Dinh, Marion Woytasik, Mehdi Ammar, Emile Martincic

Integration of a CMOS LSI Chiplet into Micro Flexible Devices for Remote Electrostatic Actuation ............. 91
Kei Misumi, Naoto Usami, Akio Higo, Gwenn Ulliac, Benoit Piranda, Julien Bourgeois,
Yoshio Mita

Experimental and Numerical Analysis of MEMS Electrothermal Actuators with Cascaded V-

ShAPEd MECHANISINS ......eeeieeeietiete ettt ettt ettt et e bttt et e e et e e bt e sbe e aeeneeeneeemeeeseesseenteenteenseeneeaseenseennes 95
Thomas Sciberras, Pierluigi Mollicone, Marija Demicoli, Ivan Grech, Nicholas Sammut,
Bertram Mallia

Porous Titanium Nitride Electrodes on Miniaturised pH Sensor for Foetal Health Monitoring
APPLICALION ...ttt ettt a et bbbttt b e bt bbbt sttt b sa e b e eaee 100
T. Nguyen, B. Journet, H. Takhedmit, G. Lissorgues

Haptic Mediation Through Artificial Intelligence: Magnetorheological Fluid as Vibrotactile Signal
IMIEAIALOT ...ttt ettt et st b e e a ettt a e b b sa e bt et ettt b e sa e b e eae 104
Ahmed Farooq, Jussi Rantala, Roope Raisamo, Arto Hippula

Developing Self-Powered High Performance Sensors: Part Il - A Low Frequency Ball-Impacted
PE/ME Composite ENergy HarVESIET .......c.ueiieiiieieiieiiesiiesiteie ettt et sae e st e s enteenseessessaesseenseensesnnes 108
Cheng Li, Qinhong Lan, Dong F. Wang, Toshihiro Itoh, Ryutaro Maeda

Author Index





