2013 Symposium on Design, Test,
Integration and Packaging of
MEMS/MOEMS

(DTIP 2013)

Barcelona, Spain
16 — 18 April 2013

I E E E IEEE Catalog Number: CFP13DTI-POD
° ISBN: 978-1-4673-4477-7



Table of Contents

16 April 2013

INVITED TALK 1: METAMATERTALS: CHALLENGES AND OPPORTUNITIES

METAMATERIALS: CHALLENGES AND OPPORTUNITIES: ..o i it i i s o i st S i, 1
Diana Strickiand

SESSION C1: MEMS DEVICES & COMPONENTS

INFLUENCE OF EXCITATION WAVEFORM AND OSCILLATOR GEOMETRY ON THE RESONANT PULL-IN

OF CAPACITIVE MEMS OSCILLATORS oot e e e e e et e e e e e e 2
Jéréme Juillard, Julien Arcamone, Grégory Arndt, Eric Colinet

ELECTROSTATIC ACTUATION GAP REDUCTION METHOD AND ANALY SIS FOR SQUARE PLATE RESONATOR
BN SELSILE S REATIES caruesssmvsrssmmsiss s s o e T S B T L T ST 6
Srinivasa Reddy Ruppireddi, Oddvar Serdsen

COMPARATIVE ANALYSIS OF ZINC OXIDE AND ALUMINIUM DOPED ZNO FOR GHZ CMOS MEMS SURFACE
ACOUSTIC WAV E RE SO AT O R L oo e e et et 10
Aliza Aini AMdd Ralib, Anis Nurashikin Nordin

REVERSIBLE ACOUSTICAL TRANSDUCERS IN MEMS TECHNOLOGY .. oo 16
Christoph Glacer, Alfons Dehé, Mohsin Nawaz, Rainer Laur

FROM MEMS TO NEMS: SMART CHIPS WITH SENSES AND MUSCLES .. ..ot 20
Al Jazairy

SESSION T1: SENSORS

MULTIPARAMETRIC MEMS BIOSENSOR FOR CELL CULTURE MONITORING ...ooooiiiiiiieeee e 23
Fei Lin, Anis Nurashikin Nordin, Toana Voiculescu

TONIGGEL. BASERDCARBON DIOXKIDE-GaS SENSOIR - oo s ot st ot S8 s v S s S5 s e i o 28
Yausuke Takei, Masahito Honda, Kotaro Ishizu, Kentaro Noda, Akira Inaba, Toshikiro Itoh, Ryutaro Maeda, Kivoshi Matsumoto, Isao Shimovama

AlGaAs/InGaAs THERMOPILES FOR INFRARED IMAGING USING SURFACE BULK MICROMACHINING
TECHNOLOGTY: vt o v i v s v 6 S v e i 10 G v S e T 0 S e I s SV W S 32
K. S Ang R. Hofstetter, H. Wang, K. Manoj, L. N. Retnam, G. I. Ng, M. Abe

DEVELOPING MEMS DC ELECTRIC CURRENT SENSOR FOR END-USE MONITORING OF DC POWER SUPPLY:
PART III — INTEGRATION WITH ACTUATING AND SENSING ELEMENT S e 35
Yasuhivo Suzulki, Dong F Wang, Takeshi Kobavashi, Yosuke Suwa, Toshihiro Itoh, Ryutaro Maeda

MEASUREMENT OF AN AIRFLOW VELOQCITY CHANGE USING A CANTILEVER WITH PB(Zr, T)O; oo 39
Yutaka Tomimatsu, Hidetoshi Takahashi, Kenta Kuwana, Takeshi Kobayashi, Kivoshi Matsumoto, Isao Shimoyama, Toshihivo Itoh, Ryutaro Maeda

PYROELECTRIC PZT SENSORS SCREEN PRINTED ON GL A S oo e 43
Benoit Charlot, Denis Coudouel, Philippe Combette, Alnin Giani



SPECIAL SESSION ON IN-VITRO DIAGNOSTIC DEVICE

FINITE ELEMENT ANALYSIS OF PIEZOELECTRIC MILLIMETER-SIZED MASS SENSORS ... 48
A. A Kashi, M. Zamani, M. Shamshirsaz, M. Khelghatdoost

A HIGHLY SENSITIVE BIOSENSOR BASED ON A 3D GOLD NANOSTRUCTURE MODIFIED SCREEN-PRINTED
ELECTRODE FUR GLUCQSE DETECTION s s s o e s i s win s wini 53
His-Chien Liu, Chung-Che Tsai, Kang J. Chang, and Gou-Jen Wang

PROTEIN PRECONCENTRATION USING NANOFISSURES GENERATED BY NANOPARTICLE-FACILITAED
ELECTRIC BREAKDOWN AT THE JUNCTION GAPS L.ttt e 57
Chun-Ping Jen, Chen-Chi Kuo, Pei-Ju Chiang

DETECTION OF BASE PAIRS IN SINGLE-NUCLEOTIDE POLYMORPHISMS (SNP) USING ANANOSTRUCTURED

BIOSENSOR uumemernonsnememmmnsesnesmssessesmssss s oo e 6 e i s s i s £ s S S B i 60
Yi-Ting Chin, Gou-Jen Wang

DIAMOND MICRO-ELECTRODE ARRAYS (MEAs): A NEW ROUTE FOR IN-VITRO APPLICATIONS ..o, 65
Myline Cotlance, Sébastien Nazeer, Lionel Rousseau, Gaélle Lissorgues, Alexandre Bongrain, Raphaé! Kiran, Emmarniel Scorsone, Philippe
Bergonzo, Amel Bendali, Serge Picaud, Sébastien Joucla, Blaise Yvert

SESSION C2: MODELING AND CHARACTERIZATION

CHARACTERIZATION OF TEMPERATURE EFFECTS ON SINGLEPHOTON AVALANCHE DIODES FABRICATED

IN A HV-CMOS CONVENTIONAL TECHNOLOGY L1ttt ittt ottt sttt a1t t1a sttt sttt st bt sae et 69
E. Vilella, O. Alonso, 4. Montiel, A. Diéguez

DRIE PROCESS MODELLING - A MEMS CASE STUDY ON A REAL DESIGN ..., 74
J. Pagazanil, FMarty, A. Babayan, A. Hoessinger, G. Lissorgues, 4. Nejim

ENERGY HARVESTING FROM HUMAN MOTION WITH PIEZO FIBERS FOR THE BODY MONITORING BY MEMS

S NSRS cusomessoisassnmons a0 S T B T T B T P T R D R 77
G. De Pasquale, A. Somd

ACTIVE CONTROL OF EFFECTIVE MASS, DAMPING AND STIFFNESS OF MEMS.......ooi 83
Shehrin Sayed, Jason V. Clark

MINIMIZING THE VARIATION IN PERFORMANCE BY OPTIMIZING THE DESIGN PARAMETERS. ... 90
King Jin, Jason V. Clark

MODELING OF CHEMICAL MECHANICAL POLISHING PROCESSES BY CELLULAR AUTOMATA AND FINITE
BELEMENT/NMATLABINTEGRATION NET IO LIS v ovueomms osamimine s s oss i oo s s oat s st i oot sgains 95
Kuo-Shen Chenl and Shang-Lur Wu2

HIGH PERFORMANCE NANOPILLARS ARRAY SILICON SOLAR CELLS ..ottt it evaiiieisen e siinias s 99
Pushpa Raj Pudasainil, Arturo A Avon

SESSION T2: MATERTALS AND MANUFACTURING

SUSPENDED INTEGRATION OF PYROLYTIC CARBON MEMBRANE ON C-MEMS ORAL PRESENTATION.............. 104
Stuiang Xi, Tielin Shi, Hu Long, Liongliang Xu, Zirong Tang

MEMS 3-AXIS INERTTAL SENSOR PROUESS .ottt ettt et e 108
Sophia Dempwolf, Roy Knechtel



ANOVEL FAERICATION METHOD OF TAPERED-CONE MICRONEEDLE FOR DRUG DELIVERY BY USING
THE MICROLENS MASK ANE UV CONTACT PRINTING s nrmmen s e s e e e e 114
Tsung-Hung Lin, Ching-Kong Chao

SYNTHESIS OF SN NANOPARTICLES AND ITS SIZE EFFECT ON MELTING POINT ...ocoiiviiiiiviniiiiiiis i 118
Yang Ju, Takafiomi Tasaka, Havato Yamauchi, Tomoki Nakagawa

FABRICATION OF AFM PROBE WITH CUO NANOWIRE FORMED BY STRESS-INDUCED METHOD...........coceveo. 123
Atsushi Hosoi, Hisataka Koto, Yang Ju

DEVELOPMENT OF TSV INTERPOSER WITH 300 MM WAFER FOR 3D PACKAGING ..o 130
Seiichi Yoshimil, Koji Fujimoto, Miyuki Akazawa, Hidenobu Matsumoto, Hiroshi Mawatari, Kousuke Suzuki, Toshihiro Itoh, Rvutaro Maeda

PREPARATION AND CHARACTERIZATION OF THE FERROELECTRIC THIN FILMS BASED ON THE STATISTICAL
ANALYSIS IN THE JUSTIFICATION OF THE EXPERIMENTAL PARAMETERS ..ot 135
Kazuiaka Sueshige, Tadatomo Suga, Masaaki Ichiki, Toshihiro ltoh

17 April 2013

SESSION C3: MICROFLUIDICS

OPERATION PLACEMENT FOR APPLICATION-SPECIFIC DIGITAL MICROFLUIDIC BIOCHIPS ... 141
Mirela Alistar, Paul Pop, Jan Madsen

MODELING AND SIMULATION FRAMEWORK FOR FLOW-BASED MICROFLUIDIC BIOCHIPS .......oocoviiviiiiiiiiiin, 147
Morten Foged Schmidt, Wajid Hassan Minhass, Paul Pop, Jan Madsen

PERFORMANCE EVALUATION OF PEMC LIQUID LEVEL DETECTION SENSORS SUBJECTED
TO TEMPERATURE VARIATION L.ttt ettt et ettt et ettt ottt ettt sttt et e sttt e ete s 153
A.A Kashi, M. Zameni, M. Shamshirsaz

SESSION T3: TEST AND RELIABILITY

RELIABILILY OF.A TYPICAL TSV STRUCTURE WITH. THERMAL BIAS v svsmmmmsnemmsoro s 157
Ben-Je Lwo, Kuo-Hao Tseng Kum-Fu Tseng

INVITED TALK 2: MEMS TACTILE SENSORS FOR ROBOTS
MEMS TACTILE SENSORS FOR ROBOUTS .ottt ettt ettt e s sttt 161

Isao Shimoyama

SESSION C4: RF MEMS

ANOVEL APPROACH TO RF MEMS DEVICE- AND SYSTEM-LEVEL SIMULATION BASED ON MEMS +
AND MATLAB-SIMULINK ... oottt ettt ettt et ittt ettt 2ttt et e 162
J Pagazani, A. Mehdaoui, G. Lissorgues, G. Schropfer



ANANALYTIC APPROACH FOR THE SYNTHESIS OF RF MEMS CAPACITIVE SWITCHES. ..o 166
Giancarlo Bartolucci, Giorgio De Angelis, Andrea Lucibello, Romolo Marcelli, Emaruela Proietti

RELIABILITY OF RF MEMS CAPACITIVE AND OHMIC SWITCHES FOR SPACE REDUNDANCY
CONFIGURATTONS. ettt sttt ettt st s b4 44610 e s bbbttt et en e 170

Andrea Lucibello, Romolo Marcelli, Emarnuela Proietti, Giancarifo Bartohicci, Viviana Mulloni, Benno Margesin

SESSION T4: CHARACTERIZATION

THE EFFECT OF SENSING AREA POSITION ON THE MECHANICAL RESPONSE OF MASS - DETECTING
CANLILENBR SENSEIRS dommrmammsmes i sim e o e o s v o G et i e v 176

Marius Pustan, Cristian Dudescu, Coring Birlean

CHARACTERIZATION OF AN ALL POLYMER PIEZOELECTRIC FILM USING A REEL-TO-REEL CONTINUOUS
FIBER PROCESS ...ttt ettt ettt et et es et 110t 21 44814 444t s e 482+t e2d s et e a et B2 e a8 s e 2 et e et 2 ad et e et ettt anssae et et s 182
Takahiro Yamashita, Seiichi Takamatsu, Takeshi Kobayashi, Toshiliiro Itoh

CHARACTERIZATION OF THE PIEZOELECTRIC POWER GENERATION OF PZT CERAMICS
UNDEE MECHANICGAL: FORCE o oo oo enios s s o s s o i v ot s spiens 5 s s s s e 186
Shohei Yamagishi, Shigeru Fujimoto, Masaaki Ichiki, Tolio Kitahara, Takeshi Morita

INVESTIGATION OF NONLINEAR THERMAL PARAMETERS OF COMPOUND SEMICONDUCTOR DEVICES ........ 192
Zoltan Sarkarny, Marta Rencz

SPECTAL SESSION ON RELIABILITY CRITERIA IN MEMS/NEMS DESIGN, MANUFACTURING AND TEST

RF-MEMS SWITCH DESIGN OPTIMIZATION FOR LONG-TERM RELIABILITY ..o 197
Viviana Mulloni, Francesco Solazzi, Giuseppe Resta, Flavio Giacomozzi, Benno Margesin

FABRICATION OF LARGE AREA SUB-WAVELENGTH STRUCTURE FOR ANTI-REFLECTION
AND SELF-CLEANING OPTICAL PLATE ...ttt ittt ittt ittt a1ttt bttt 410411tttk b et 4120001ttt ties st 203
Cheng-Hsin Chuang, Wen-Yu Lee, Feng-Fu Chuang

MULTIPARAMETRIC MEMS BIOSENSOR FOR CELL CULTURE MONITORING ..o, 209

Fei Lin, Anis Nurashikin Nordin, Toana Voiculescu

MODEL AND MEASUREMENT TECHNIQUE FOR TEMPERATURE DEPENDENT ELECTROTHERMAL
PARAMETERS OF MICROBOLOMETER STRUCTURES ...ttt an e e it ers s 214

Fabian Utermdhlen and Ingo Herrmann

IMAGING AND RELIABILITY OF CAPACITIVE RF MEMS SWITCHES IN III-V TECHNOLOGY ..., 220

Amna Persano, Augusto Tazzoli, Fabio Quaranta, Gaudenzio Meneghesso, Pietro Siciliano, Adriano Cola



18 April 2013

SESSION C5: MEMS ACCELEROMETERS

LATTICE STRUCTURE FOR A CRITICALLY DAMPED HIGH-G MEMS ACCELEROMETER ..o 224
Leonardo Baldasarre, Alessandro Tocchio, Mikel Azpeitia Urquia, Sarah Zerbini

SENSITIVITY MODELING OF DUAL-AXIS CMOS MEMS CONVECTIVE ACCELEROMETERS USING FEM
AND SPHERICAL MODEL .....oiiis oottt sttt et st a1ttt 0040004k 140852 ta4s 2t s d et 220k 21ttt e 1 et e s sttt tass b et ban e e s 226
B. Mezghani, F Tounsi, M. Masmoudi

NONDESTRUCTIVE DIAGNOSIS OF MECHANICAL MISALIGNMENTS IN DUAL AXIS ACCELEROMETERS ........ 232
Alvaro Gomez-Pau, Luz Balado, Joan Figueras

DESIGN OF A MONOLITHIC 3-AXIS THERMAL CONVECTIVE ACCELEROMETER .........cocoooviiiiiiiiiiciiiiiciic i 238
Huy Binh Nguyen, Frederick Mailly, Lavrent Latorre, Pascal Nouet

SELE-TEST AND SELF-CALIBRATION OF A MEMS CONVECTIVE ACCELEROMETER ........ococciviiiviiiiiiiiiiiiiiiiiciin, 242
Ahmed Amine Relik, Florence Azais, Frederick Mailly, Pascal Nouet, Ahmed Amine Relik, Mohamed Masmoudi

SESSION T5: DEVICES AND COMPONENTS

DESIGN AND OPTIMIZATION OF A NOVEL BISTABLE POWER GENERATOR FOR AUTONOMOUS
SENSOR ISODES s i i e i o e e e e e S e e, 246
Weiqun Liu, Adrien Badel, Fabien Formosa and Yipeng Wu, Amen Agbossou

A MULTI-CHANNEL INTEGRATED READOUT CIRCUIT CHIP FOR SMALL CAPACITANCE SENSORS ..o 250
Xiang He, Theodore A. Fritz, Ronald W. Knepper. Anton Mavretic

SYNCHRONIZED OSCILLATION IN MICRO-MECHANICALLY COUPLED OSCILLATOR SYSTEM:
PART II -NON-SYNCHRONIZED SUPER HARMONIC OSCILLATION L..oiiiiviiis ittt ssiisiinis sttt as s 256
Mamoru Nakajima, Dong F. Wang, Tsuvoshi Trehara, Takumi Ttoh, Ryvutaro Maeda

THERMAL MATCHING DESIGNED CMOS MEMS-BASED THERMOELECTRIC GENERATOR FOR NATURALLY
GOOLINGIEONDTTTEN v s e o i B e W S A S B SO 260
Xiao Yu, Yerxiang Liu, Hong Zhou, Yi Wang, Tie Li, Xiuli Gao, Fei Feng, Yuelin Wang

NEW ELECTRO-THERMALLY ACTUATED MICROMANIPULATOR WITH OPTIMIZED DESIGN AND FEM
SIMULATTONS ANALYSES Lottt ittt sttt bttt b4ttt b4 42441t b 44141t h 4 bttt bbbt taa et 264
Rodica Voicu, Rakica Muller

SESSION T6: PROCESS INTEGRATION

GROWTH AND CHARACTERIZATION OF ANODIZED ALUMINUM OXIDE THIN FILM ON PAPER-BASED
SUBSIERATE iuomasoismansvam oo s o o i e i e e i s o e s S R R S 270
Mamadou Balde, Fabien Bibi, Benoit Charlot Philippe Combette, Brice Sorli

IC DESIGN OF AN ADAPTIVE HIGH-VOLTAGE ELECTROSTATIC VIBRATION ENERGY HARVESTER..........ccccoe.. 275
Andrii Dudka, Dimitri Galayko, Philippe Basset

NOVEL 3-DIMENSIONAL INTEGRATION TECHNIQUE OF CHIP-ON-WAFER (COW) FOR MEMS APPLICATIONS .....281
Koji Fujimoto , Seiichi Yoshimi , Nobuhide Maedea , Shoichi Kodama, Young Suk Kim, Hideki Kitada, Yoriko Mizushima, Tomoji Nakamura,
Kousuke Suzvki, Takayuki Ohba



USING PROXIMITY EXPOSURE TO PRODUCE ASYMMETRICAL LENS FOR LIGHT CONTROL FILMS ................... 286
Tung-Yu Chang Chien-Hsin Hung Zhen-Jie Lian, Hsiharng Yang

DEVELOPMENT AND PROCESS OPTIMIZATION OF C2W SELF-ALIGNMENT & TEMPORARY BONDING
S Y ST EM Lttt ettt ettt o1t 1 1Attt 1ttt E At AE ettt et sttt ettt e 293
Yauta Nakano, Jian Lu, Hideki Takagi, Masanori Hayase, Ryutaro Maeda

SESSION T7: ASSEMBLY AND PACKAGING

ASSEMBLY OF SUPER COMPACT WIRELESS SENSOR NODES FOR ENVIRONMENTAL MONITORING

APPLTEATTTEIN S s o s s i S i T s e S o T B D P O W e 298
JLu, H Okada, TIoh, T Harada, R Maeda

SOLDER PASTE FOR HIGHLY DISSIPATIVE POWER ELECTRONIC ASSEMBLIES .....ooviiiiiiiiiiiiiiiiiiiiiis i 302
K. Kiryukhina, F. Courtade, S. Daveys, H. Le Trong, P Tailhades, J. Lacaze, O. Vendier, L. Raynaud

MINIATURIZATION OF PACKAGE FOR AN IMPLANTABLE HEART MONITORING DEVICE .......cccccooveiviciiiiiiiiiiiin, 307
Anh-Tuan T. Neuven, Fiodors Tiullins, Kt E. Aasnmmndiveit, Nils Hoivik, Lars Hoff, Kristin linenes

CHARACTERIZATION OF BONDING INTERFACE PREPARED BY ROOM TEMPERATURE BONDING AFTER
FLATTENING BY THERMAL:IMPRINT PROCESS o oo s s s soms sy s s spie i st s s s 313
Yaichi Kurashima, Atsuhiko Maeda, Hideki Takagi

RE-MEMS DEVICES PACKAGING BY USING QUARTYZ CAPS AND EPOXY POLYMER SEALING RINGS ............... 317
Flavio Giacomozzi, Viviana Mulloni, Sabrina Colpo, Alessandro Faes, Guido Sordo, Stefono Girardi

VARIABLE FOCUS LIQUID LENS MODULE USING DIRECT CURRENT ELECTROMAGNETIC DRIVING................ 323
Yi-Chun Lee, Hsiharng Yang, Wang-Lin Liu

ADDITIONAL PAPER

A ROBUST REPAIR-AWARE TEST METHOD FOR MULTI-MEMORY ... 328

Gang Wang





