
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP17DTI-POD 
978-1-5386-2953-6 

2017 Symposium on Design, Test, 
Integration and Packaging of 
MEMS/MOEMS (DTIP 2017) 

Bordeaux, France 
29 May – 1 June 2017 



 
 
 
 
 
 
 
Copyright © 2017 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:   CFP17DTI-POD 
ISBN (Print-On-Demand):  978-1-5386-2953-6 
ISBN (Online):   978-1-5386-2952-9 
 
 
           
 
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 
 

 
 



TABLE OF CONTENTS 
 
 
 

BIONIC COMPOUND EYE USING MICROLENS ARRAY WITH MULTI-FOCUS AND LONG 
FOCAL DEPTH .................................................................................................................................................................... 1

Shih-Huan Tang ; Yi-Ta Wang ; Ruei-CiJhang Jing ; Hsiharng Yang 
 

SOFT MOLD NANOIMPRINT LITHOGRAPHY: A VERSATILE TOOL FOR SUB-
WAVELENGTH GRATING APPLICATIONS ................................................................................................................. 6

S. Pelloquin ; S. Augé ; K. Sharshavina ; J.-B. Doucet ; A. Héliot ; H. Camon ; O. Gauthier-Lafaye 
 

CAPACITANCE MEASUREMENT TECHNIQUES IN MOEMS ANGULAR VERTICAL COMB-
DRIVE ACTUATORS ........................................................................................................................................................ 12

Barnaby Portelli ; Russell Farrugia ; Ivan Grech ; Owen Casha ; Joseph Micallef ; Edward Gatt 
 

ENABLING PATTERNING OF POLYMER OPTICAL DEVICES WORKING AT VISIBLE 
WAVELENGTH USING THERMAL NANO-IMPRINT LITHOGRAPHY ................................................................ 17

Miguel Diez Garcia ; Vincent Raimbault ; Simon Joly ; Laurent Oyhenart ; Leire Bilbao ; Chi Thanh Nguyen ; 
Isabelle Ledoux-Rak ; Laurent Bechou ; Isabel Obieta ; Corinne Dejous 

 

FABRICATE DIAMOND NANOWIRE BASED ON THE SILVER NANO-TIP GRATING 
TOWARDS PLASMON-ENHANCED APPLICAITON ................................................................................................. 20

Hao Guo ; Wenyao Liu ; Jun Tang ; Zongmin Ma ; Rui Zhao ; Jun Liu 
 

FABRICATION OF ULTRALARGE SINGLE ORDER DIFFRACTION GRATING WITH HIGH 
SURFACE FLATNESS....................................................................................................................................................... 25

Yilei Hua ; Changqing Xie ; Nan Gao ; Xiaoli Zhu ; Hailiang Li 
 

MODELING OF AN OUT-OF-PLANE CAPACITIVE MEMS TRANSDUCER WITH 
DYNAMICALLY COUPLED ELECTRODES ................................................................................................................ 29

Gabriele Bosetti ; Johannes Manz ; Gabriele Schrag ; Alfons Dehé 
 

SUCCESSIVE NETWORK REDUCTION METHOD FOR PARAMETRIC TRANSIENT RESULTS ................... 34
Márton Németh ; András Poppe 

 

CORIOLIS VIBRATING GYROSCOPE MODELLING FOR PARAMETRIC IDENTIFICATION 
AND OPTIMAL DESIGN .................................................................................................................................................. 40

Léopold Delahaye ; Jean Guérard ; Fabien Parrain 
 

REDUCED ORDER MODELING AND OPTIMIZATION OF THE MAGNETIC THIN FILM 
VIBRATING BEAM MAGNETOMETER ....................................................................................................................... 45

T. Perrier ; R. Levy ; P. Kayser ; B. Verlhac ; P. Lavenus ; J. Moulin 
 

HIGH PERFORMANCE PH SENSOR BY USING SILICON NANOWIRE ARRAY ................................................ 48
Xun Yang ; Shixing Chen ; Yi Wang ; Yuelin Wang ; Tie Li 

 

ZEOLITE-BASED THERMAL MASS GAS SENSOR WITH SELF-IDENTIFICATION 
ALGORITHM ..................................................................................................................................................................... 52

M. Denoual ; M. Pouliquen ; C. Jorel ; C. Radu ; D. Robbes ; M. Harnois ; O. de Sagazan ; J. Grand ; H. Awala ; 
S. Mintova ; S. Inoue ; E. Lebrasseur ; K. Yamada ; Y. Okamoto ; A. Mita-Tixier ; Y. Mita 

 

A COPLANAR WAVEGUIDE MICROFLUIDIC SENSOR FOR A MICROMETRIC LOCAL 
SPECTROSCOPY OF LIQUID SOLUTIONS ................................................................................................................. 56

Andrea Lucibello ; Giovanni Maria Sardi ; Emanuela Proietti ; Romolo Marcelli ; Francesco Cursi 
 

INTEGRATION OF ELECTRODES WITH DIPHASIC MICROFLUIDICS FOR CAPACITANCE 
TUNING ............................................................................................................................................................................... 60

Charles-Louis Azzopardi ; Franck Chollet ; Nathalie Tarchichi ; Jean-Francois Manceau 
 

DESIGN OPTIMIZATION OF A HIGH FREQUENCY RESONATING MICRO-MIRROR WITH 
LOW DYNAMIC DEFORMATION ................................................................................................................................. 64

Russell Farrugia ; Ivan Grech ; Duncan Camilleri ; Owen Casha ; Joseph Micallef ; Edward Gatt 
 

DESIGN AND SIMULATION OF A 3-BIT DMTL PHASE SHIFTER FOR WIDEBAND 
APPLICATIONS ................................................................................................................................................................. 70

Noor Amalina Ramli ; Tughrul Arslan ; Nakul Haridas 
 

STUDY AND REALIZATION OF A FLUIDIC THERMAL GYROMETER .............................................................. 75
Guillaume Kock ; Philippe Combette ; Benoit Charlot ; Alain Giani ; Markus Schneider ; Caroline Gauthier-Blum 

 

CO-DESIGN OF AN ADAPTIVE HYPERSPECTRAL IMAGER BASED ON MEMS ARRAYS: 
FROM PROOF OF PRINCIPLE TO A RESEARCH PROTOTYPE ............................................................................ 80

Julien Roul ; Frédéric Blanc ; Simon Lacroix ; Antoine Monmayrant 
 

DEVELOPING MEMS DC ELECTRIC CURRENT SENSOR FOR END-USE MONITORING OF 
DC POWER SUPPLY: PART VI — CORRESPONDING RELATIONSHIP BETWEEN 
SENSITIVITY AND MAGNETIC INDUCTION............................................................................................................. 83

Xuesong Shang ; Yang Li ; Huan Liu ; Takeshi Kobayashi ; Dong F. Wang ; Toshihiro Itoh ; Ryutaro Maeda 
 



DYNAMIC CHARACTERIZATION OF AN ELECTROTHERMAL ACTUATOR DEVOTED TO 
DISCRETE MEMS POSITIONING.................................................................................................................................. 87

I. Bouhadda ; A. Mohand-Ousaid ; P. Le Moal ; G. Bourbon ; P. Lutz 
 

DESIGN, FABRICATION AND CHARACTERIZATION OF RF MEMS SWITCHES WITH 
ROBUST CONTACT .......................................................................................................................................................... 91

Marius Pustan ; Corina Birleanu ; Cristian Dudescu ; Radu Chiorean ; Raluca Muller ; Angela Baracu 
 

DESIGN OF MICRO-FABRICATED THERMAL FLOW-RATE SENSOR FOR WATER 
NETWORK MONITORING.............................................................................................................................................. 97

Ferdous Shaun ; Hugo Regina ; Frederic Marty ; Elyes Nefzaoui ; Tarik Bourouina ; William Cesar 
 

AN FEM STUDY OF DIE ATTACH PACKAGING EFFECT ON NANOMECHANICAL SI 
OPTICAL FILTERS ......................................................................................................................................................... 101

Seonho Seok ; Dooyoung Hah 
 

A CORRECT-BY-CONSTRUCTION DESIGN AND PROGRAMMING APPROACH FOR OPEN 
PAPER-BASED DIGITAL MICROFLUIDICS ............................................................................................................. 105

Georgi Tanev ; Jan Madsen 
 

EXTREME LOW VOLTAGE FIELD EMISSION OF SIC NANOWIRE .................................................................. 111
Meng Liu ; Tie Li ; Yuelin Wang 

 

RELATIVE HUMIDITY EFFECT ON PULL-OFF FORCES IN MEMS FLEXIBLE STRUCTURES 
MEASURED BY AFM...................................................................................................................................................... 115

Corina Birleanu ; Marius Pustan ; Florina Rusu ; Cristian Dudescu ; Raluca Muller ; Angela Baracu 
 

DESIGN AND FABRICATION OF A HIGH-POWER ENERGY HARVESTER BASED ON A 
THREE-PORTS COMB DRIVE MECHANISM FOR LARGE DISPLACEMENT .................................................. 123

H. Honma ; H. Fujita ; H. Toshiyoshi ; H. Mitsuya ; H. Ashizawa ; G. Hashiguchi 
 

A BROAD-BAND VIBRATIONAL ENERGY HARVESTER UTILIZING SYMMETRICAL COMB-
DRIVES COUPLED WITH STRONG CHARGED ELECTRET ................................................................................ 127

H. Mitsuya ; H. Ashizawa ; D. Anai ; G. Hashiguchi ; H. Homma ; H. Fujita ; H. Toshiyoshi 
 

DEVELOPMENT OF WIDE-BAND LOW-FREQUENCY MEMS VIBRATION ENERGY 
HARVESTER FOR UTILITY INFRASTRUCTURE CORE MONITORING SYSTEM.......................................... 131

Lan Zhang ; Ryohei Takei ; Jian Lu ; Natsumi Makimoto ; Takeshi Kobayashi ; Toshihiro Itoh 
 

NEW TYPE OF ENERGY HARVESTER WITH ELECTRIC DOUBLE LAYER ELECTRETS ........................... 135
Shimpei Ono ; Kazumoto Miwa ; Jenna Iori ; Chikako Sano ; Hiroshi Toshiyoshi ; Hiroyuki Fujita ; Hiroyuki 
Mitsuya ; K. Ishibashi 

 

A MEMS-BASED GAS CHROMATOGRAPH FRONT-END FOR A MINIATURE 
SPECTROMETER............................................................................................................................................................ 139

Arno Hoogerwerf ; Guido Spinola Durante ; Andrew Morse ; Geraint Morgan ; Simeon Barber ; Simon Sheridan ; 
Ian Wright 

 

MICRO PATTERNED TEST CELL ARRAYS FOR HIGH-THROUGHPUT BATTERY 
MATERIALS RESEARCH .............................................................................................................................................. 143

Robert Hahn ; Marc Ferch ; Katrin Hoeppner ; Marco Queisser ; Krystan Marquardt ; Giuseppe Antonio Elia 
 

RECENT ADVANCES IN MICRO-GAS CHROMATOGRAPHY — THE OPPORTUNITIES AND 
THE CHALLENGES ........................................................................................................................................................ 149

Imadeddine Azzouz ; Frederic Marty ; Tarik Bourouina 
 

MINIATURIZED GAS CHROMATOGRAPHY FOR SPACE EXPLORATION: A 50 YEARS 
HISTORY........................................................................................................................................................................... 154

Cyril Szopa ; David Coscia ; Michel Cabane ; Arnaud Buch 
 

INTEGRATED MICROSCALE COOLING FOR CONCENTRATOR SOLAR CELLS ......................................... 158
Balázs Plesz ; Gábor Takács ; Péter G. Szabó ; Zsolt Kohári ; Márton Németh ; György Bognár 

 

DEVELOPING ACTUATION MECHANISM FOR STICK-SLIP BASED INTELLIGENT MOBILE 
DISPLAYS ......................................................................................................................................................................... 162

A. Farooq ; P. Weitz ; G. Evreinov ; R. Raisamo ; D. Takahata 
 

DESIGN OF CAPACITIVE MICROMACHINED ULTRASONIC TRANSDUCERS (CMUTS) ON A 
FLEXIBLE SUBSTRATE FOR INTRAVASCULAR ULTRASONOGRAPHY (IVUS) 
APPLICATIONS ............................................................................................................................................................... 167

Dooyoung Hah ; Chang Han Je ; Sung-Q Lee 
 

STRESSES EVOLUTION AT HIGH TEMPERATURE (200 C) IN COPPER/ALUMINA 
(CU/AL2O3) STACK.......................................................................................................................................................... 172

N. Doumit ; B. Danoumbé ; S. Capraro ; J.-P. Chatelon ; M.-F. Blanc-Mignon ; G. Kermouche ; J.-J. Rousseau 
 

RELIABILITY OF BALL GRID ARRAY SUBJECTED TO TEMPERATURE CYCLING ................................... 176
Wan-Chun Chuang ; Ben Tsai ; Wei-Long Chen ; Josh Su 

 

MICROWAVE BROADBAND CHARACTERIZATION OF AGING OF SU-8 POLYMER AS CPW 
SUBSTRATE ..................................................................................................................................................................... 180

Andrea Lucibello ; Giovanni Maria Sardi ; Emanuela Proietti ; Romolo Marcelli ; Giancarlo Bartolucci 
 



A LOW COST PATTERNABLE PACKAGING TECHNOLOGY FOR BIOSENSORS .......................................... 184
Anthony Buchoux ; Ewen O. Blair ; Andreas Tsiamis ; Jamie R. K. Marland ; Stewart Smith 

 

RECONFIGURABLE BEHAVIOR OF CDTE QUANTUM DOTS AT TERAHERTZ 
FREQUENCIES EMPLOYING UV EXCITATION ..................................................................................................... 190

Clarissa D. Vázquez-Colón ; Juan Adrián Zepeda-Galvez ; Arturo Ayón ; Daniel Shreiber 
 

TIME AND TEMPERATURE DEPENDENT MECHANICAL BEHAVIOR OF AL/TI THIN FILMS 
APPLICATION FOR MEMS........................................................................................................................................... 193

Tai-Ting Lin ; Ang-Ting Tsai ; Ming-Tzer Lin 
 

AN INVESTIGATION INTO THE SIC ANTI-ABLATION MEMBRANE OF MEMS 
MICROTHRUSTERS ....................................................................................................................................................... 199

Jian Zhu ; Shouxu Wang 
 

DEVELOPMENT OF MICRO BATTERIES BASED ON MICRO FLUIDIC MEMS PACKAGING .................... 203
Robert Hahn ; Marc Ferch ; Katrin Hoeppner ; Marco Queisser ; Krystan Marquardt ; Giuseppe Antonio Elia 

 

SYNTHESIS AND CHARACTERIZATION OF THE INTERACTION OF ZNO AND CDTE 
PHOTOLUMINESCENT QUANTUM DOTS FOR PHOTOVOLTAIC APPLICATIONS ...................................... 208

F. A. Orona-Magallanes ; R. Guerrero-Gonzalez ; A. Zazueta-Raynaud ; A. Ayon ; F. A. Orona-Magallanes ; R. 
Guerrero-Gonzalez ; J. E. Pelayo ; R. Ruelas ; E. Saucedo-Flores 

 

POWER MANAGEMENT SYSTEM OF A MEMS VIBRATIONAL ENERGY HARVESTING 
SENSOR NODE UNDER LOW VIBRATION CONDITIONS..................................................................................... 211

Wenjun Zhao ; Hiroaki Homma ; Hiroshi Toshiyoshi 
 

ASPECT RATIO DEPENDENT ETCHING IN ADVANCED DEEP REACTIVE ION ETCHING OF 
QUARTZ ............................................................................................................................................................................ 215

P. Chapellier ; P. Lavenus ; B. Bourgeteau-Verlhac ; C. Gageant ; O. Le Traon ; B. Dulmet 
 

EXPERIMENTAL CHARACTERIZATION OF ELASTIC-PLASTIC BEHAVIOR OF MEMS 
ELECTROPLATED GOLD SPECIMENS ..................................................................................................................... 221

A. Somà ; M. M. Saleem ; B. Margesin 
 

IN-SITU ELECTRICAL CHARACTERIZATION OF CO-EVAPORATED ZR-V, ZR-TI AND ZR-
CO THIN GETTER FILMS DURING THERMAL ACTIVATION ............................................................................ 225

Sylvain Lemettre ; Sana Hammami ; Alain Bosseboeuf ; Philippe Coste ; Johan Moulin 
 

LOCALIZATION IN COUPLED SYSTEMS: PART II — CONSIDERATION ON DAMPING 
ISSUE IN A MODE-LOCALIZED CANTILEVER ARRAY ....................................................................................... 229

Xiaodong Li ; Di Zhou ; Rui Liu ; Shuyi Liu ; Xin Liu ; Dong F. Wang 
 

THIN FILM BASED FLEXIBLE CURRENT SENSOR USING A MICROPATTERNED CU COIL..................... 233
Takahiro Yamashita ; Ryutaro Maeda ; Toshihiro Itoh 

 

PLL-FITC FLUORESCENCE THERMOGRAPHY ON DRY SURFACES............................................................... 237
Benoit Charlot ; Rudy Desgarceaux ; Alain Giani ; Fabrice Bardin 

 

MODELING OF STRUCTURAL-FLUIDIC INTERACTIONS FOR THE DESIGN OF DIGITAL 
MEMS SPEAKERS IN HEARING AIDS ....................................................................................................................... 242

V. Pedio ; G. De Pasquale ; A. Soma ; L. Rufer ; S. Basrour 
 

WASTE-AWARE FLUID VOLUME ASSIGNMENT FOR FLOW-BASED MICROFLUIDIC 
BIOCHIPS.......................................................................................................................................................................... 248

Alexander Schneider ; Paul Pop ; Jan Madsen 
 

MICROFLUIDIC FLOW-THROUGH CHAMBERS FOR HIGHER PERFORMANCE......................................... 254
Péter Pálovics ; Ferenc Ender ; Márta Rencz 

 

CHEMICAL GAS SENSOR BASED ON A NOVEL CAPACITIVE MICROWAVE FLEXIBLE 
TRANSDUCER AND COMPOSITE POLYMER CARBON NANOMATERIALS ................................................... 261

P. Bahoumina ; H. Hallil ; J. L. Lachaud ; D. Rebière ; C. Dejous ; A. Abdelghani ; K. Frigui ; S. Bila ; D. 
Baillargeat ; Q. Zhang ; P. Coquet ; C. Paragua ; E. Pichonat ; H. Happy 

 

Author Index 




