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The IEEE MEMS Conference series started in 1987 and is known as the IEEE International Conference on Micro
Electro Mechanical Systems since 1999. Over the last two decades, the MEMS community has experienced significant growth in
various areas of device science and technology. New activities have evolved into major research fields such as Bio-MEMS, Optical
MEMS, RF MEMS, Power MEMS, NEMS and many more interesting fields. The enthusiasm of this community is evident from the
creativity and the relentless expanding range of MEMS applications.

It is our great pleasure to announce that this year we received a record breaking number of 856 abstracts!  A total of 276 papers
were carefully selected by the 24 experts of the Technical Program Committee (TPC). The presentations are arranged in a 
single-session format that includes three invited keynote presentations, 47 oral presentations and 229 posters. The poster 
sessions have always been a highlight of this Conference and follow the successful poster/oral presentation format pioneered in
2004. Poster presentations are divided into four sessions to facilitate interaction with the authors, who will have their posters
on display throughout the Conference. All Conference papers, oral and poster, are included in the Technical Digest, which is
distributed on a USB flash drive to all Conference attendees. For the first time in the MEMS Conference history, printed books
are available on request only.

We would like to express our sincere gratitude to all the authors of the submitted abstracts. Their high quality work serves as
the foundation for the success of this Conference. The papers were selected by the TPC made up with equal representation from
three regional divisions:America, Europe & Africa, and Asia & Oceania. Four sub-committees were formed in order to facilitate
a careful review of the large number of submitted abstracts. Each abstract has been evaluated and rated by six expert members
of the TPC. The committee’s recommendations on the acceptance or rejection of papers were taken as binding. We are
grateful to all TPC members who volunteered their valuable time, including participation in a two-day on-site meeting in Zürich,
Switzerland, for paper selection. We are also indebted to the International Steering Committee and the Advisory Co-Chairs,
Oliver Brand and Yitshak Zohar, for generously sharing their experience. We gratefully acknowledge the industrial support groups,
exhibitors and benefactors for their involvement in this Conference, and are very thankful to the IEEE Robotics and Automation
Society for their continued support of this meeting. The dedicated effort of Ms. Katharine Cline and her team at PMMI in
managing this Conference is greatly appreciated.

In closing, we hope you enjoy the Conference presentations, posters, exhibition booths and events this week in Sorrento!

Lina Sarro and Christofer Hierold
MEMS 2009 Co-Chairs 



CONFERENCE LOCATION
All sessions will be held at the Hilton Sorrento Palace, via S. Antonio, no. 13,
Sorrento, ITALY, 80067, phone: +39-081-878-4141, fax: +39-081-878-3933

DIALING CODES
Italy’s International Country Code: +39. Sorrento’s Local Area Code: 081

REGISTRATION & INFORMATION DESK
The Registration and Information desk will be open during the following times:

MEETING ROOM LOCATIONS 
General Session: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Auditorium Sirene
Poster Sessions: . . . . . . . . . Nettuno, Foyer Congress Centre, and Foyer Sirene
Exhibitor Hall: . . . . . . . . . . . Nettuno, Foyer Congress Centre, and Foyer Sirene 
Lunch: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sant’Antonio

LUNCHES 
To reduce long lines for the buffet, we recommend that you feel free to visit the
posters and exhibits before standing in line for lunch.There will be plenty of food
for lunch no matter when you go through the buffet line.

NAME BADGES 
All attendees must wear their name badge at all times to gain admission to all
sessions, exhibits, lunches and receptions.

CHIMES
The chimes will ring five minutes before the end of each scheduled break. The
sessions will begin on time, so please return to the sessions when you hear the
chimes.

MESSAGE & JOB MARKET BOARD
Please visit the Message and Job Market Board located near the Conference
Registration Desk.

WIRELESS INTERNET SERVICE
Wireless Internet is available to purchase from Swisscom for use within the Hilton
Sorrento Palace. The charges are 24 consecutive hours - €22; 7 consecutive days
- €88. One access code will provide you with wireless Internet in your sleeping
room as well as in the meeting space.

TECHNICAL DIGEST USB FLASH DRIVE 
One copy of the Technical Digest on a USB flash drive is included in your bag.
Additional copies may be purchased at the Registration Desk. Purchase price of the
Technical Digest will increase after the Conference. Be sure to order your 
additional copies during the Conference. Please note that there are a limited 
number of hard copy books to purchase.

USB Flash Drive - IEEE Member . . . . . . . . . . . . . . . . . . . . . . . . . . . €100 each
USB Flash Drive - Non-Member . . . . . . . . . . . . . . . . . . . . . . . . . . . . €150 each
Hard Copy Book & USB Flash Drive - IEEE Member . . . . . . . . . €160 each
Hard Copy Book & USB Flash Drive - Non-Member . . . . . . . . . €210 each

CELL PHONES, PAGERS & WATCH ALARMS 
Out of courtesy to our speakers and other attendees, please turn off any cellular
phones, pagers and watch alarms during sessions.

CAMERAS & VIDEO RECORDERS
Cameras and video tape recorders are strictly prohibited in the sessions, poster
presentations and the exhibit area.

SMOKING
All meeting rooms and seated functions are smoke free. Please adhere to the 
smoking policy of the Hilton Sorrento Palace.

TIPPING STANDARDS
Although service or “servizio” is included in the check or bill, a small tip (in cash),
is always appreciated. 5% is sufficient, 10% is considered a large tip.

SHIPPING SERVICE
Shipping Service is available by visiting the hotel Business Center located near the 
Hotel Registration Desk.The Business Center hours are Mon.-Thurs. 08:00 to 22:00.
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GENERAL INFORMATION & SOCIAL EVENTS

GENERAL INFORMATION

Sunday, 25 January 18:00 - 21:00
Monday, 26 January 07:30 - 18:00
Tuesday, 27 January 08:30 - 18:20
Wednesday, 28 January 08:30 - 18:40
Thursday, 29 January 08:30 - 13:10

Wine and Cheese Welcome Reception
Sunday, 25 January
18:30 - 20:30

The Welcome Reception will be held in the Sorrento Lounge of the Hilton
Sorrento Palace. Name badges are required.

Conference Banquet - Sponsored by STMicroelectronics
Wednesday, 28 January
19:30 - 23:00

No Conference is complete without a banquet. Join us for a festive Italian evening
on Wednesday, 28 January, 19:30 - 23:00 in the Sant’Antonio Room at the Hilton
Sorrento Palace.

Your registration includes one (1) ticket. Additional guest tickets may be purchased
for €85 each at the on-site Conference Registration Desk.

SOCIAL EVENTS
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ORGANIZING COMMITTEE

General Co-Chairs
Christofer Hierold ......................................................................................................ETH Zürich, SWITZERLAND
Pasqualina M. Sarro ..............................................................Delft University of Technology,THE NETHERLANDS

Technical Program Committee
Christian Bergaud................................................................................................................................LAAS, FRANCE
Sunil Bhave...............................................................................................................................Cornell University, USA
Karl Böhringer............................................................................................................University of Washington, USA
Oliver Brand .....................................................................................................Georgia Institute of Technology, USA
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Udo-Martin Gómez .............................................................................................Robert Bosch GmbH, GERMANY
Christofer Hierold ......................................................................................................ETH Zürich, SWITZERLAND
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Takahito Ono......................................................................................................................Tohoku University, JAPAN
Beth Pruitt.............................................................................................................................Stanford University, USA
Pasqualina M. Sarro ..............................................................Delft University of Technology,THE NETHERLANDS
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Yuji Suzuki ..........................................................................................................................University of Tokyo, JAPAN
Wouter van der Wijngaart .............................................................KTH Royal Institute of Technology, SWEDEN
Xiaohong Wang..............................................................................................................Tsinghua University, CHINA
Man Wong .........................................................Hong Kong University of Science and Technology, HONG KONG
Eric Yeatman ................................................................................................................................Imperial College, UK
Jun-Bo Yoon ................................Korea Advanced Institute of Science and Technology (KAIST), SOUTH KOREA
Euisik Yoon ....................................................................................................................University of Minnesota, USA
Hans Zappe...........................................................................................................University of Freiburg, GERMANY
Yitshak Zohar....................................................................................................................University of Arizona, USA

International Steering Committee
Co-Chairs
Oliver Brand .....................................................................................................Georgia Institute of Technology, USA
Yitshak Zohar....................................................................................................................University of Arizona, USA

Members
Tayfun Akin...............................................................................................Middle East Technical University,TURKEY
Karl Böhringer............................................................................................................University of Washington, USA
Oliver Brand .....................................................................................................Georgia Institute of Technology, USA
Jong-Uk Bu...................................................................................................................................SenPlus Inc., KOREA
Christofer Hierold ......................................................................................................ETH Zürich, SWITZERLAND
Liwei Lin ..........................................................................................................University of California, Berkeley, USA
Satoshi Konishi...........................................................................................................Ritsumeikan University, JAPAN
Pasqualina M. Sarro ..............................................................Delft University of Technology,THE NETHERLANDS
Yuji Suzuki ..........................................................................................................................University of Tokyo, JAPAN
Man Wong......................................................................Hong Kong University of Science and Technology, CHINA
Roland Zengerle...................................................................................University of Freiburg - IMTEK, GERMANY
Yitshak Zohar....................................................................................................................University of Arizona, USA

ORGANIZING COMMITTEE
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MEMS BENEFACTOR GROUP

BENEFACTORS

MEDIA SUPPORT

We gratefully acknowledge, at the time of printing this brochure the financial support of this Conference from the following:

MEMS BENEFACTOR GROUP

ASML Netherlands B.V.
Postbus 324

Veldhoven, 5500AH THE NETHERLANDS
www.asml.com

DIMES - Delft University of Technology
Feldmannweg 17

Delft, 2628 CT THE NETHERLANDS
phone: +31-15-278-2180

www.dimes.tudelft.nl

POLYTEC GmbH
Polytec-Platz 1-7

Waldbronn, 76337 GERMANY
phone: +45-7243-604-0

fax: +49-7243-69944
www.polytec.de

ETH Zürich
Raemistrasse 101

Zurich, 8092 SWITZERLAND
phone: +41-44-632-1111 fax: +41-44-632-1010

www.ethz.ch

STMicroelectronics
39, Chemin du Champ des Filles C. P. 21

Plan-Les-Ouates
Geneva, CH1228 SWITZERLAND

phone: +41-22-929-2929
fax: +41-22-929-2988

www.st.com

IOP Publishing
Dirac House,Temple Back

Bristol, BS1 6BE UK
phone: +44-117-929-7481

fax: +44-117-929-4318
http://publishing.iop.org

Yole Développement
45 Rue Sainte Geneviève
Lyon, 69006 FRANCE

phone: +33-472-83-01-80
fax: +33-472-83-01-83

www.yole.fr
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EXHIBITORS

EXHIBITOR BOOTH

ALLVIA, Inc. .................................................................................................................................................................................................................................................................................Table top
657 N. Pastoria Avenue
Sunnyvale, CA 94085 USA
phone: 1-408-212-3200
fax: 1-408-720-3334
www.allvia.com

ALLVIA, Inc. provides Thru-Silicon Via specialty foundry services to MEMS and Semiconductor Industries meeting the demands of advanced vertical interconnects and System-
in-Package (SiP) solutions. Thru-Silicon Vias provide the shortest electrical path between two sides of silicon die, allow miniaturization through 3D stacking, and support
wafer level packaging (WLP) for RF and MEMS devices.With a full line of in-house processing equipment,ALLVIA offers services for prototyping as well as volume produc-
tion runs for manufacturing TSVs, silicon etching, copper plating, photolithography, CMP, etc.

Conventor, Inc...........................................................................................................................................................................................................................................................................................12
4000 Centre Green Way, Suite 190
Cary, NC 27513 USA
phone: 1-919-854-7500
fax: 1-919-854-7501
www.conventor.com

Coventor, Inc. is a leading worldwide provider of 3D analysis and design automation software for the development of micro- and nano-scale devices and systems. The
CoventorWare product suite is the industry software standard in MEMS product development, with an extensive customer base spanning from the top 10 MEMS manufac-
turing companies to small laboratories around the world. It incorporates system- to physical-level modeling and simulation solutions for any industry that makes use of
MEMS technology, such as the automotive, aerospace, consumer electronic, computing, telecom and healthcare industries. The comprehensive product suite provides inte-
grated multi-physics analysis capabilities encompassing the mechanical, electrical, optical, fluidic and electromagnetic domains, as well as package analysis.

Heidelberg Instruments Mikrotechnik GmbH......................................................................................................................................................................................................................4
Tullastr. 2
Heidelberg, 69126 GERMANY
phone: +49-6221-3430-0
fax: +49-6221-3430-30
www.himt.de

With an installation base of more than 300 systems in over 30 countries, Heidelberg Instruments is a world leader in production of high precision maskless lithography sys-
tems. These systems are used for direct writing and photomask production by some of the most prestigious universities and industry leaders in the areas of MEMS, BioMEMS,
Nano Technology,ASICS,TFT, Plasma Displays, Micro Optics, and many other related applications.

IEEE ...........................................................................................................................................................................................................................................................................................................31-32
445 Hoes Lane
Piscataway, NJ 08854 USA
phone: 1-732-981-0060
fax: 1-732-981-1138
www.ieee.org

Connecting more than 350,000 professionals and students, the IEEE is the world's largest technical professional Society. Representing the IEEE at this meeting are the
Robotics and Automation Society (RAS) and Sensors Council. The RAS sponsors the IEEE MEMS Conferences and other prestigious conferences and publishes or co-pub-
lishes the Transactions on Robotics, Transactions on Automation Science and Engineering, and Robotics and Automation Magazine IEEE/ASME MEMS Journal, the IEEE
Transactions on Haptics, and several other journals. The IEEE Sensors Council publishes the IEEE Sensors Journal, the premier refereed journal in the field of sensors. For
further information, or to join the IEEE, visit www.ieee.org.

The IET ..............................................................................................................................................................................................................................................................................................................5
Michael Faraday House, Six Hills Way
Stevenage, 5GZ2A4 UK
phone: +44-1438-767307
fax: +44-1438-765626
www.theiet.org

The Institution of Engineering and Technology (IET) is Europe's leading organisation of engineering and technical professionals with over 150,000 members in 127 countries.
It provides a range of leading publications and information services in the areas of engineering and technology, including the world-renowned journal, Electronics Letters, and
the newly-launched online journal Micro & Nano Letters. It's the place where great minds meet.

EXHIBIT
HOURS:

EXHIBITORS

Monday, 26 January 07:30 - 18:00

Tuesday, 27 January 08:30 - 18:20

Wednesday, 28 January 08:30 - 18:40

Thursday, 29 January 08:30 - 13:10
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EXHIBITORS

EXHIBITOR BOOTH

IntelliSense ....................................................................................................................................................................................................................................................................................................9
600 W. Cummings Park, Suite 2000
Woburn, MA 01801 USA
phone: 1-781-933-8098
fax: 1-781-933-8033
www.intellisense.com

IntelliSense ignited the MEMS industry in the early 1990s with its IntelliSuite family of innovative CAD tools and is now the leading innovator and supplier of design and
development solutions for the MEMS professional. After more than a decade in continuous development, IntelliSuite now boasts the widest range of features available in a
MEMS tool and remains unsurpassed in its simulation capabilities, robustness and ease of use. With users in more than 30 countries, including all of the top 5 MEMS manu-
facturers, research organizations and MEMS universities, IntelliSuite is the industry standard software for MEMS. As a fabless MEMS company, IntelliSense also offers custom
design, consulting and market research services to universities, blue-chip companies and start-ups worldwide.

IOP Publishing.............................................................................................................................................................................................................................................................................................8
Dirac House,Temple Back
Bristol, BS1 6BE UK
phone: +44-117-929-7481 
fax: +44-117-929-4318
http://publishing.iop.org

Published by IOP Publishing, Journal of Micromechanics and Microengineering covers all aspects of microelectromechanical structures, devices and systems, as well as micro-
mechanics and micromechatronics. The journal aims to highlight the link between fabrication technologies and their capacity to create novel devices. Free sample copies of
JMM and other related journals will be available on our stand.

John Wiley & Sons, Ltd.......................................................................................................................................................................................................................................................................17
The Atrium, Southern Gate
Chichester, P0198SQ UK
phone: +44-1243-770259
fax: +44-1243-770677
www.wiley.com

Founded in 1807, John Wiley & Sons, Inc. is an independent, global publisher of print and electronic products. Wiley specializes in scientific and technical books, journals,
textbooks and education materials for colleges and universities, and professional and consumer books and subscription services. Wiley’s Internet Site can be accessed at
http://www.wiley.com.

MEMStaff Inc. ..............................................................................................................................................................................................................................................................................................7
209 Willow Avenue, Suite #1
Somerville, MA 02144 USA
phone: 1-866-863-8731
fax: 1-617-996-9265
www.memstaff.com

MEMStaff is a staffing company specializing in the MEMS, Microfluidics, Microsystem Technology (MST), or Micromachining fields. MEMStaff places highly qualified employees
at companies looking to hire the best people. MEMStaff is built upon more than twenty-five years of MEMS experience in a broad range of disciplines.This experience allows
us to understand, in detail, the kind of job you're looking for and the kind of employee you need.

micro resist technology GmbH.....................................................................................................................................................................................................................................................13
Koepenicker Str. 325
Berlin, 12555 GERMANY
phone: +49-30-6576-2192
fax: +49-30-6576-2193
www.microresist.de

micro resist technology develops and produces photoresists and materials for advanced lithography and nanoimprint lithography as well as hybrid polymers for microopti-
cal applications.The products of micro resist technology are mainly used in MEMS applications, in the semiconductor industry, in optoelectronics, in new data storage media,
and in nanotechnology. Over 50 % of the turnover is achieved through exports.A world-wide network of distributors supports this.

MICRONARC ...............................................................................................................................................................................................................................................................................................11
C/O FSRM, CP 2353
Neuchatel, 2001 SWITZERLAND
phone: +41-32-720-09-00
fax: +41-32-720-09-90
www.micronarc.ch

Micronarc is the dedicated communication platform of Western Switzerland for micro and nanotech. Micro. Nano. Arc. Three key concepts condensed into a single name
and representing a unique region in Switzerland. An outstanding scope of competencies in micro and nanotechnologies located in the region encompassed by the twin moun-
tainous arcs of the Jura and the Alps.

EXHIBITORS continued
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EXHIBITOR BOOTH

MiPlaza, Philips Research ................................................................................................................................................................................................................................................................21
High Tech Campus 4.1.218
Eindhoven, 5656AE THE NETHERLANDS
phone: +31-40-274-7896
fax: +31-40-274-3350
www.miplaza.com

Accelerate your innovation with MiPlaza (Microsystems Plaza) offers leading edge research services with shared access to state-of-the-art research infrastructure and 
expertise. Our services include the provision of multi-purpose cleanrooms for thin film processing and systems-in-package, product design, prototyping, materials analysis,
test and measurement. MiPlaza, part of Philips Research, is located at the High Tech Campus Eindhoven.

OAI ....................................................................................................................................................................................................................................................................................................................29
685 River Oaks Parkway
San Jose, CA 95134 USA
phone: 1-408-232-0600
fax: 1-408-433-9904
www.oainet.com

OAI designs and manufactures equipment for MEMS, Nanotechnology and Microfluidics. Products include front and backside mask aligners, stand alone UV lightsources, Nano
Imprint System (NIL), and UV Ozone Surface treatment and modification tools. OAI produces mask aligners that are used in both R&D through production.Also available
are modules and materials for the Contact Liquid Polymer Process (CliPP) including non-fluorescing liquid photopolymers for printing hydrophobic and hydrophilic surfaces
for microfluidic device production. Engineering and service support is maintained worldwide.

POLYTEC GmbH................................................................................................................................................................................................................................................................................23-24
Polytec-Platz 1-7
Waldbronn, 76337 GERMANY
phone: +45-7243-604-0
fax: +49-7243-69944
www.polytec.de

Polytec will present its newest optical measurement system, the UHF-120 Ultra-Highfrequency Vibrometer on MEMS 2009 for the first time. With this new device the dynam-
ic characterization of microstructures is possible in a frequency range up to 600MHZ with a amplitude resolution limit of less than  30 fm/Hz1/2. The new instrument will
open applications as measurements on SAW filters and actuators, RF-MEMS filters, MEMS and quartz resonators, ultra-high-frequency transducers of ultrasonic devices and
general ultrasonic testing. In addition, Polytec shows on its booth (Nummer einfügen) the award winning MSA-500 Microsystem Analyzer, the all in one solution including a
Laser Doppler Vibrometer for the dynamic 3D-characterization of out of plane movements and a Stroboscopic Video Microscope for in-plane movements and a White Light
Interferometer for static topography measurements.

Primaxx, Inc. .................................................................................................................................................................................................................................................................................................1
7377 William Avenue, #800
Allentown, PA 18106 USA
phone: 1-610-336-0314
fax: 1-610-336-0455
www.primaxxinc.com

Primaxx is the world leader in stiction-free, reduced pressure MEMS dry etch release, where etching of sacrificial silicon oxide takes place in the gas phase. Although there
are many potential MEMS applications that benefit from stiction-free release using the Primaxx process, it is practically a requirement for high yield processing of inertial sen-
sors, mirror arrays and micro-actuators. With an in-house Process Engineering knowledge base second to none, the Primaxx second generation product line meets wide
ranging process needs from R&D to low, mid and high volume production. Headquartered in Allentown, Pennsylvania, Primaxx maintains sales and support centers in the
United States, Europe and Asia through its worldwide distribution relationship with parent company Sumitomo Precision Products Co Ltd (SPP) of Japan and affiliate Surface
Technology Systems PLC (STS), another SPP subsidiary.

SCHOTT Electronic Packaging ..........................................................................................................................................................................................................................................................6
Christoph-Dorner-Strasse 29
Landshut 84028 Germany
phone: +49-871-8260
fax: +49-871-82-6200
www.schott.com/epackaging

SCHOTT supplies wafers made of different glass types (e.g. Borofloat® 33, Fused Silica Lithosil®, D 263™ T,AF 32™,AF 45™, B 270™) in sizes from 2” to 12”. To meet
the highest demands for precision with customer-specific drilling layouts, the most modern techniques such as ultrasound drilling and sand blasting are used. Our latest prod-
uct SCHOTT HermeS™ is a glass substrate with hermetically sealed solid metal. Specially designed for use in Micro-Electro Mechanical Systems (MEMS), it is suitable for
state-of-the-art wafer-scale bonding assembly (e.g. anodic, glass frit and solder). Offering superior electrical, thermal and mechanical properties, HermeS™ is the ideal aid
to the integrated, miniaturized designs of MEMS.

EXHIBITORS continued
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EXHIBITOR BOOTH

Semefab (Scotland) Limited ...........................................................................................................................................................................................................................................................14
Newark Road South, Eastfield Ind Est
Glenrothes, KY74NT UK
phone: +1592-630-630
fax: +1592-775-265
www.semefab.co.uk

Founded in 1986, Semefab has an impressive track record of process development, induction and volume fabrication of custom Silicon based MEMS, CMOS and ASIC tech-
nologies, both for established and start up companies who rank innovation, cost effectiveness and quality high on their list of priorities. Semefab presently operates two wafer
FABs. FAB 1 fabricates CMOS,ASIC and Discrete technologies whilst our new build FAB 2 fabricates MEMS structures and sensors. Semefab creates innovative and cost
effective solutions through the use of well proven design and robust manufacturing processes. In addition to fabrication, Semefab operates its own in-house wafer test and
package test operations. Whilst Semefab provides volume fabrication and test solutions to a large number of global industrial customers, we also provide an open access low
volume development model to industry, academia and research institutes supporting development activities across the full technology cycle. The transition from development
to volume fabrication is seamless with all knowledge transferred internally between our process development and process engineering teams. For additional information
about us, please visit our website: www.semefab.co.uk

Silex Microsystems AB .......................................................................................................................................................................................................................................................................25
Bruttovägen 1
Järfälla, SE-175 26 SWEDEN
phone: +46-8-5802-4900
fax: +46-8-5802-4901 
www.silexmicrosystems.com

SoftMEMS ....................................................................................................................................................................................................................................................................................................22
2, rue Eugène Sue
Grenoble, 38100 FRANCE
phone: +33-4-7645-2166 
fax: +33-4-7645-2166 
www.softmems.com

SoftMEMS provides tools and services for design, optimization and verification of MEMS products.The SoftMEMS CAD Design Environment is a customizable set of CAD
tools for the development and test of MEMS-based products. Our experienced team can provide consulting and technical support to speed up your MEMS design process.
They can also develop CAD modules "on demand" to better respond to your needs.

Springer .........................................................................................................................................................................................................................................................................................................30
101 Philip Drive,Assinippi Park
Norwell, MA 02061 USA
phone: 1-781-681-0541
fax: 1-781-871-7507
www.springer.com

Springer is pleased to be an exhibitor at MEMS 2009 Conference and present our latest titles in the MEMS area including "Photonic Microsystems" by Olav Solgaard, and
"MEMS and Vibratory Gyroscopes" by Cenk Acar and Andrei Shkel. For  information on becoming a Springer author, please contact Steven Elliot , Senior Editor Engineering
via e-mail at Steven.Elliot@Springer.com

Surface Technology Systems.............................................................................................................................................................................................................................................................2
Imperial Park
Newport, Gwent, NP108UJ UK
phone: +44-1-6336-5240-0
fax: +44-1633-6524-05
www.stsystems.com

STS is a leading supplier of plasma etch and deposition equipment to the MEMS  and Advanced Packaging industries. STS’ equipment is used in many high volume production
facilities and academic/industrial R&D laboratories. Their portfolio of MEMS process solutions includes the award-winning Advanced Silicon Etch (ASE®) process, the result
of over 10 years development of the “Bosch” or deep reactive ion etch (DRIE) process for anisotropic silicon etching. STS also provides process solutions for deep, high rate
oxide etch, PECVD of thin films and vapor etching for MEMS release.

Tokyo Electron Ltd.................................................................................................................................................................................................................................................................................10
5-3-1 Akasaka Biz Tower Akasaka Minatoku
Tokyo, 107-6325 JAPAN
phone: +81-3-5561-7205
fax: +81-3-5561-7413
www.tel.com

Tokyo Electron Limited (TEL) has announced Wafer-Level MEMS Tester TEMEON™-C for Capacitive MEMS devices. TEMEON™-C uses TEL patented technologies to elimi-
nate the parasitic capacitance in order to measure fF (femto Farad) levels of static capacitance accurately and stably at the wafer level within any test environment. In addi-
tion to static capacitance measurements,TEMEON™-C also directly measures dynamic capacitance and the displacements of MEMS structures, returning Resonant Frequency
and Q-values with pass/fail results.

EXHIBITORS continued
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EXHIBITOR BOOTH

Tousimis ........................................................................................................................................................................................................................................................................................................16
2211 Lewis Avenue
Rockville, MD 20851 USA
phone: 1-301-881-2450
fax: 1-301-881-5374
www.tousimis.com

Tousimis designs and manufacturers Supercritical Point Dryers using the CO2 critical point drying process enabling delicate micro 3-D structure preservation. Leading appli-
cations include MEMS, Gel, Carbon Nano-Tubes, Biological, Polymer-Matrix and most recently: Graphene Drying. Tousimis has a global distribution sales and service support
team catering to your facility's CPD needs. Visit us in Booth #7 and at www.tousimis.com.

Tyndall National Institute.................................................................................................................................................................................................................................................................20
Lee Maltings, Prospect Row
Cork, IRELAND
phone: +35-3-87-833-3390
fax: +35-3-21-490-4058
www.tyndall.ie

Tyndall National Institute is one of Europe's leading research centres, specialising in ICT hardware. It was established in 2004, bringing together researchers from the NMRC,
UCC and CIT.Tyndall has a critical mass of over 350 researchers, engineers, students and support staff placing a particular emphasis on quality, accomplishment and the deliv-
ery to Ireland of value from research.Tyndalls areas of expertise range from micro-nanoelectronics, mems, and photonics to theory modeling supported by a central fabri-
cation facility.

XACTIX, Inc.....................................................................................................................................................................................................................................................................................................3
2403 Sidney Street, Suite 300
Pittsburgh, PA 15203 USA
phone: 1-412-381-3195
fax: 1-412-381-1136
www.xactix.com

XACTIX is the manufacturer of the Xetch® xenon difluoride (XeF2) etching systems with many different models to support small labs through high volume production.
These dry isotropic etching tools are used to etch silicon, molybdenum and germanium and are popular in the MEMS community due to high selectivity versus many stan-
dard films including photoresist, silicon dioxide, silicon nitride, and aluminum. The Xetch® systems are particularly well suited for release, but are certainly not limited to
MEMS applications and are useful for many applications where highly selective isotropic silicon, molybdenum and germanium etching is required. XACTIX also provides XeF2
etching services.

Yole Développement ...........................................................................................................................................................................................................................................................................34
45 Rue Sainte Geneviève
Lyon, 69006 FRANCE
phone: +33-472-83-01-80
fax: +33-472-83-01-83
www.yole.fr

Yole Developpement is the world leader in the analysis of disruptive semiconductor applications and markets. Our products and services: Micronews,Yole Developpement
monthly magazine, with more than 23,000 worldwide subscribers (http://www.yole.fr/pagesAn/Micronews/newslett.asp, http://www.yole.fr/pagesAn/Micronews/newslett.asp); I
Micronews the website (http://www.i-micronews.com, www.i-micronews.com) has about 4000 visitors per week. Our last reports in MEMS theme: IMU Markets 2007-2012:
Competitive market analysis of the market. (http://www.yole.fr/pagesAn/products/imu.asp; http://www.yole.fr/pagesAn/products/imu.asp); MIS 2008 - Status of the MEMS Industry
(http://www.yole.fr/pagesAn/products/mis.asp, http://www.yole.fr/pagesAn/products/mis.asp); Status of the MEMS industry: Analysis of the structure, the possible evolution,
the emerging applications of the MEMS market (http://www.yole.fr/pagesAn/products/mis.asp, http://www.yole.fr/pagesAn/products/mis.asp); MEMS for Cell Phones:
Evaluation of the business potential and reality of MEMS applications in mobile phones. (http://www.yole.fr/pagesAn/products/mems4mobile.asp, http://www.yole.fr/pagesAn/prod-
ucts/mems4mobile.asp).
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The Technical Program consists of three invited speaker presentations, a general session of contributed papers and 4 poster/oral sessions.

Oral Sessions
All oral sessions will be held in the Auditorium Sirene.

Poster/Oral Sessions
The poster/oral format will consist of three (3) scheduled 10 minute, oral presentations which will be presented in each session on their assigned day in front of each
poster. The chimes will ring five minutes before the start of each presentation. Posters will be on display from Monday at 07:30 through Thursday at 11:00 in the
Nettuno, Foyer Congress Centre, and the Foyer Sirene. All poster papers are listed in this program by topic category with their assigned number starting on page 23.
Authors will be available for questions throughout the entire assigned session.

Guide to Understanding Poster Numbering
Each poster is assigned a unique number which clearly indicates when and where the poster is presented.The number of each poster is shown on the left-hand side
before the title.

A typical poster number is shown here is 132-Th

The number (i.e. 132) is the assigned poster board position on the floorplan. See floorplans starting on page 11.

The next character (i.e.Th) indicates the day of the Conference: M = Monday,T = Tuesday,W = Wednesday,Th = Thursday

Page Numbering
To assist you with finding the paper in the Technical Digest, we have provided the page number following each paper title in blue.

TECHNICAL PROGRAM INFORMATION

SESSION III
Wednesday, 28 January
14:30 – 16:30
Poster/Oral Presentation 1 – 15:00
Poster/Oral Presentation 2 – 15:30
Poster/Oral Presentation 3 – 16:00

SESSION IV
Thursday, 29 January
09:00 – 11:00
Poster/Oral Presentation 1 – 09:30 
Poster/Oral Presentation 2 – 10:00 
Poster/Oral Presentation 3 – 10:30

SESSION I
Monday, 26 January
14:30 – 16:30
Poster/Oral Presentation 1 – 15:00
Poster/Oral Presentation 2 – 15:30
Poster/Oral Presentation 3 – 16:00

SESSION II
Tuesday, 27 January
14:30 – 16:30
Poster/Oral Presentation 1 – 15:00
Poster/Oral Presentation 2 – 15:30
Poster/Oral Presentation 3 – 16:00
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Sunday, 25 January 2009

18:00 - REGISTRATION
21:00

18:30 - WELCOME RECEPTION
20:30

Monday, 26 January 2009

09:00 WELCOME ADDRESS
Christofer Hierold, ETH Zürich, SWITZERLAND
Pasqualina M. Sarro, Delft University of Technology,THE NETHERLANDS

09:20 INVITED SPEAKER I
MEMS EPIPHANY ........................................................................................................................................................................................................................................ 1
Benedetto Vigna
ST Microelectronics s.r.l., ITALY

SESSION I MEMS ACTUATORS
Session Chairs:
D. Elata,Technion, Israel Institute of Technology, ISRAEL
Q. Lin, Columbia University, USA

10:00 DEVELOPMENT OF CALIBRATION STANDARDS FOR THE OPTICAL MEASUREMENT OF
IN-PLANE DISPLACEMENTS OF MICROMECHANICAL COMPONENTS ................................................................................................................ 7
J. Gaspar1, J. Held1, G. Pedrini2,W. Osten2, and O. Paul1
1University of Freiburg - IMTEK, GERMANY and 2University of Stuttgart, GERMANY

10:20 3D MAGNETIC MICROACTUATOR MADE OF NEWLY DEVELOPED MAGNETICALLY
MODIFIED PHOTOCURABLE POLYMER AND APPLICATION TO SWIMMING
MICROMACHINE AND MICROSCREWPUMP .......................................................................................................................................................................... 11
K. Kobayashi and K. Ikuta
Nagoya University, JAPAN

10:40 EXHIBIT INSPECTION AND BREAK

SESSION II RF MEMS
Session Chairs:
S. Bhave, Cornell University, USA
J.-B.Yoon, Korea Advanced Institute of Science and Technology (KAIST), KOREA

11:10 NOVEL CONCEPT OF MICROWAVE MEMS RECONFIGURABLE 7X45º
MULTI-STAGE DIELECTRIC-BLOCK PHASE SHIFTER ...................................................................................................................................................... 15
N. Somjit, G. Stemme, and J. Oberhammer
Royal Institute of Technology (KTH), SWEDEN

11:30 MICROMECHANICAL RESONANT DISPLACEMENT GAIN STAGES ........................................................................................................................ 19
B. Kim,Y. Lin,W.-L. Huang, M.Akgul,W.-C. Li, Z. Ren, and C.T.-C. Nguyen
University of California, Berkeley, USA

11:50 EPITAXIAL SILICON MICROSHELL VACUUM-ENCAPSULATED
CMOS-COMPATIBLE 200 MHz BULK-MODE RESONATOR ............................................................................................................................................. 23
K.-L. Chen1, H. Chandrahalim2, A.B. Graham1, S.A. Bhave2, R.T. Howe1, and T.W. Kenny1

1Stanford University, USA and 2Cornell University, USA

12:10 A NOVEL STRESS-GRADIENT-ROBUST METAL-CONTACT SWITCH ..................................................................................................................... 27
H. Sedaghat-Pisheh1, J.-M. Kim2, and G.M. Rebeiz1

1University of California, San Diego, USA and 2Chonbuk National University, KOREA

SESSION III FUEL CELL POWER MEMS
Session Chairs:
X.Wang, Tsinghua University, CHINA
E.Yeatman, Imperial College, UK

12:30 MICROBIAL FUEL CELL BASED ON ELECTRODE-EXOELECTROGENIC BACTERIA INTERFACE ...................................................... 31
E. Parra and L. Lin
University of California, Berkeley, USA
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12:50 A MICRO HYDROGEN GENERATOR WITH A MICROFLUIDIC SELF-REGULATING
VALVE FOR SENSORS AND FUEL CELLS .................................................................................................................................................................................. 35
V.V. Swaminathan, L. Zhu, B. Gurau, R.I. Masel, and M.A. Shannon
University of Illinois, Urbana-Champaign, USA

13:10 EXHIBIT INSPECTION AND LUNCH

14:30 - POSTER/ORAL SESSION I
16:30 Session Chairs:

G. Stemme, Royal Institute of Technology (KTH), SWEDEN
R. Zengerle, University of Freiburg - IMTEK, GERMANY

SESSION IV MEMS IN MICROFLUIDICS
Session Chairs:
Y. Suzuki, University of Tokyo, JAPAN
Y. Zohar, University of Arizona, USA

16:30 MICROCHANNELS WITH SUBSTANTIAL FRICTION REDUCTION AT LARGE PRESSURE
AND LARGE FLOW ................................................................................................................................................................................................................................. 39
C.F. Carlborg, G. Stemme, and W. van der Wijngaart
Royal Institute of Technology (KTH), SWEDEN

16:50 STARJET: PNEUMATIC DISPENSING OF NANO- TO PICOLITER DROPLETS OF LIQUID METAL ........................................................ 43
T. Metz1, G. Birkle2, R. Zengerle1,2, and P. Koltay2

1Institute for Micromachining and Information Technology (HSG-IMIT), GERMANY and 
2University of Freiburg - IMTEK, GERMANY

17:10 CONTINUOUS MICRO-PARTICLE SEPARATION USING OPTICALLY-INDUCED
DIELECTROPHORETIC FORCES .................................................................................................................................................................................................... 47
W.-Y. Lin1,Y.-H. Lin1, and G.-B. Lee1,2

1National Cheng Kung University,TAIWAN and 2Industrial Technology Research Institute,TAIWAN

17:30 POWERFUL ACTUATION OF MAGNETIZED MICROTOOL BY FOCUSED
MAGNETIC FIELD ON A DISPOSABLE MICROFLUIDIC CHIP ..................................................................................................................................... 51
F.Arai, S. Sakuma,Y.Yamanishi, and K. Onda
Tohoku University, JAPAN
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Tuesday, 27 January 2009

09:00 INVITED SPEAKER II
NANOBIOPHOTONICS AND BIOASICS FOR BIOMEDICAL INNOVATIONS ..................................................................................................... 55
Luke P. Lee
University of California, Berkeley, USA

SESSION V CELLS AND PARTICLES
Session Chairs:
C. Bergaud, LAAS-CNRS, FRANCE
W. van der Wijngaart, Royal Institute of Technology (KTH), SWEDEN

09:40 RECONSTRUCTION OF 3D HIERARCHIC MICRO-TISSUES USING MONODISPERSE
COLLAGEN MICROBEADS ................................................................................................................................................................................................................. 56
Y. Morimoto1,Y.Tsuda1,2, and S.Takeuchi1,2,3

1University of Tokyo, JAPAN, 2Ministry of Economy,Trade and Industry (METI), JAPAN, and 
3Japan Science and Technology Agency (JST)

10:00 LABEL-FREE CONTINUOUS MICRO CELL SORTER WITH ANTIBODY-IMMOBILIZED
OBLIQUE GROOVES ............................................................................................................................................................................................................................... 60
S. Hashimoto,T. Nishimura, J. Miwa,Y. Suzuki, and N. Kasagi
University of Tokyo, JAPAN

10:20 FLOW-LYSOMETRY AND ITS BIOMEDICAL APPLICATION: CYTOSOLIC ANALYSIS OF
SINGLE CELLS IN LARGE POPULATIONS ............................................................................................................................................................................... 64
W.C. Lee1,3, F.A. Kuypers1,Y.-H. Cho2, and A.P. Pisano3

1Children's Hospital Oakland, USA, 2Korea Advanced Institute of Science and Technology (KAIST), KOREA, and
3University of California, Berkeley, USA

10:40 STRETCHABLE SUBSTRATES FOR THE MEASUREMENT OF INTRACELLULAR CALCIUM ION
CONCENTRATION RESPONDING TO MECHANICAL STRESS ................................................................................................................................... 68
Y.J. Heo, E. Iwase, K. Matsumoto, and I. Shimoyama
University of Tokyo, JAPAN

11:00 EXHIBIT INSPECTION AND BREAK

SESSION VI MICRO PROCESSING AND CHARACTERIZATION
Session Chairs:
D. Elata,Technion, Israel Institute of Technology, ISRAEL
M.Wong, Hong Kong University of Science and Technology, HONG KONG

11:30 MICRO CHEMICAL VAPOR DEPOSTION SYSTEM: DESIGN AND VERIFICATION ........................................................................................... 72
Q. Zhou and L. Lin
University of California, Berkeley, USA

11:50 MEMS NANOREACTOR FOR ATOMIC-RESOLUTION MICROSCOPY OF
NANOMATERIALS IN THEIR WORKING STATE .................................................................................................................................................................... 76
J.F. Creemer1, S. Helveg2, G.H. Hoveling1, S. Ullmann2, P.J. Kooyman1,A.M. Molenbroek2, H.W. Zandbergen1, and P.M. Sarro1

1Delft University of Technology,THE NETHERLANDS and 2Haldor Topsøe A/S, DENMARK

12:10 NOVEL MEMS APPARATUS FOR IN SITU THERMO-MECHANICAL TENSILE TESTING
OF MATERIALS AT THE MICRO- AND NANO-SCALE ........................................................................................................................................................ 80
J. Han1, M. Uchic2, and T. Saif1
1University of Illinois, Urbana-Champaign, USA and 2Wright-Patterson Air Force Base, USA

12:30 A NEW MICRO-FOUR-POINT PROBE DESIGN FOR VARIOUS APPLICATIONS ............................................................................................... 84
J.-K. Kim,Y. Zhang, and D.-W. Lee
Chonnam National University, KOREA

12:50 STICTION IN LOW HUMIDITY ENVIRONMENT .................................................................................................................................................................. 88
F. Sammoura,A. Sparks,W. Sawyer, M. Bhagavat, M. Judy, and K.Yang
Analog Devices, USA

13:10 MEMS 2010 ANNOUNCEMENT

13:20 EXHIBIT INSPECTION AND LUNCH

14:30 - POSTER/ORAL SESSION II
16:30 Session Chairs:

J.-U. Bu, SenPlus Inc., KOREA
S. Konishi, Ritsumeikan University, JAPAN
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SESSION VII PHYSICAL MEMS
Session Chairs:
O. Brand, Georgia Institute of Technology, USA
U.M. Gomez, Robert Bosch GmbH, GERMANY

16:30 A NOVEL HIGHLY-TWISTABLE TACTILE SENSING ARRAY USING EXTENDABLE SPIRAL ELECTRODES ..................................... 92
M.-Y. Cheng, C.-M.Tsao,Y.-T. Lai, and Y.-J.Yang
National Taiwan University,TAIWAN

16:50 A DIRECTIONAL CAPACITIVE MEMS MICROPHONE USING NANO-ELECTRODEPOSITS ..................................................................... 96
S.-S. Je, J. Kim, M.N. Kozicki, and J. Chae
Arizona State University, USA

17:10 NANOTEXTURE ELECTRODE ON NANOPOROUS AAO DIELECTRIC FOR MICRO TACTILE
SENSING DEVICES ................................................................................................................................................................................................................................ 100
C.-T. Hong, L.-A. Chu,A.-S. Chiang, and W. Fang
National Tsing Hua University,TAIWAN

17:30 AN ELECTRICALLY DECOUPLED LATERAL-AXIS TUNING FORK GYROSCOPE OPERATING AT
ATMOSPHERIC PRESSURE ............................................................................................................................................................................................................... 104
Z.Y. Guo, L.T. Lin, Q.C. Zhao, J. Cui, X.Z. Chi, Z.C.Yang, and G.Z.Yan
Peking University, CHINA

17:50 TERAHERTZ METAMATERIALS WITH SIMULTANEOUSLY NEGATIVE ELECTRIC AND MAGNETIC
RESONANCE RESPONSES BASED ON BIMATERIAL POP UP STRUCTURES ................................................................................................. 108
H.Tao1,A. Strikwerda1, K. Fan1,W.J. Padilla2, R.D.Averitt1, and X. Zhang1

1Boston University, USA and 2Boston College, USA
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Wednesday, 28 January 2009

09:00 INVITED SPEAKER III
DAMAGE-FREE PLASMA ETCHING PROCESSES FOR FUTURE NANOSCALE DEVICES ......................................................................... 112
Seiji Samukawa 
Tohoku University, JAPAN

SESSION VIII NANOPROCESSING AND NEMS
Session Chairs:
G.-B. Lee, National Cheng Kung University,TAIWAN
L. Lin, University of California, Berkeley, USA

09:40 ATOMIC LAYER DEPOSITION (ALD) TUNGSTEN NEMS DEVISES VIA A NOVEL
TOP-DOWN APPROACH ................................................................................................................................................................................................................... 120
B.D. Davidson,Y.J. Chang, D. Seghete, S.M. George, and V.M. Bright
University of Colorado, USA

10:00 NANOFIBROUS SURFACE PATTERNING USING NANO-MESHED MICROCAPSULES INDUCED BY
PHASE SEPARATION ASSISTED ELECTROSPRAY ............................................................................................................................................................ 124
M. Ikeuchi, R.Tane, M. Fukuoka, and K. Ikuta
Nagoya University, JAPAN

10:20 TUNABLE OPTICAL ENHANCEMENT FROM A MEMS-INTEGRATED TIO2 NANOSWORD
PLASMONIC ANTENNA .................................................................................................................................................................................................................... 128
B.D. Sosnowchik1, P.J. Schuck2, J. Chang1, and L. Lin1

1University of California, Berkeley, USA and 2Lawrence Berkeley National Laboratory, USA

10:40 MICROELECTROMECHANICAL METAL-AIR-INSULATOR-SEMICONDUCTOR (MEM-MAIS) DIODE:
A NOVEL HYBRID DEVICE FOR ESD PROTECTION ....................................................................................................................................................... 132
D.Acquaviva1,3, D.Tsamados1, Ph. Coronel2,T. Skotnicki3, and A.M. Ionescu1

1Ecole Superieure d’Ingenieurs en Electrotechnique et Electronique (EPFL), SWITZERLAND,
2LITEN-CEA, FRANCE, and 3ST Microelectronics, FRANCE

11:00 EXHIBIT INSPECTION AND BREAK

SESSION IX FABRICATION AND PACKAGING
Session Chairs:
J.M. Miao, Nanyang Technological University, SINGAPORE
B. Pruitt, Stanford University, USA

11:30 PACKAGING OF 11 MPIXEL CMOS-INTEGRATED SIGE MICRO-MIRROR ARRAYS ...................................................................................... 136
A.Witvrouw1, H.A.C.Tilmans1, L. Bogaerts1, P. De Moor1,T. Bearda1, S. Halder1, L. Haspeslagh1,
B. Schlatmann2, M. van Bommel2, C. de Nooijer2, J. Lauria3, R.Vanneer4, and B. van Drieenhuizen4

1Interuniversity Microelectronics Centre (IMEC), BELGIUM, 2Philips Applied Technologies,THE NETHERLANDS,
3ASML, USA, and 4ASML,THE NETHERLANDS

11:50 ROBUST WAFER-LEVEL THIN-FILM ENCAPSULATION OF MICROSTRUCTURES
USING LOW STRESS PECVD SILICON CARBIDE .............................................................................................................................................................. 140
V. Rajaraman, L.S. Pakula, H.T.M. Pham, P.M. Sarro, and P.J. French
Delft University of Technology,THE NETHERLANDS

12:10 DIRECT ETCHING OF HIGH ASPECT RATIO STRUCTURES THROUGH A STENCIL ................................................................................. 144
G.Villanueva, O.Vazquez-Mena, C. Hibert, and J. Brugger
Ecole Superieure d’Ingenieurs en Electrotechnique et Electronique (EPFL), SWITZERLAND

12:30 INDIUM TIN OXIDE (ITO) TRANSPARENT MEMS SWITCHES .................................................................................................................................. 148
B.-K. Lee,Y.-H. Song, and J.-B.Yoon
Korea Advanced Institute of Science and Technology (KAIST), KOREA

12:50 ADVANCEMENTS IN TECHNOLOGY AND DESIGN OF BIOMIMETIC FLOW-SENSOR ARRAYS ......................................................... 152
C.M. Bruinink, R.K. Jaganatharaja, M.J. de Boer, E. Berenschot, M.L. Kolster,T.S.J. Lammerink,
R.J.Wiegerink, and G.J.M. Krijnen
University of Twente,THE NETHERLANDS

13:10 EXHIBIT INSPECTION AND LUNCH

14:30 - POSTER/ORAL SESSION III
16:30 Session Chairs:

G.K. Fedder, Carnegie Mellon University, USA
Y.B. Gianchandani, University of Michigan, USA
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SESSION X OPTICAL MEMS
Session Chair:
L. Lin, University of California, Berkeley, USA
H. Zappe, University of Freiburg, GERMANY

16:30 A WAFER-LEVEL MICRO MECHANICAL GLOBAL SHUTTER FOR A MICRO CAMERA ............................................................................ 156
C.-H. Kim, K.-D. Jung, and W. Kim
Samsung Electronics Co., Ltd., KOREA

16:50 MICROFABRICATED FLIPPING GLASS DISC FOR STEREO IMAGING IN ENDOSCOPIC
VISUAL INSPECTION .......................................................................................................................................................................................................................... 160
W. Choi1, M.Akbarian2,V. Rubtsov2, and C.-J. Kim1

1University of California, Los Angeles, USA and 2Intelligent Optical Systems, Inc. (IOS), USA

17:10 RESONANT FREQUENCY TUNING OF TORSIONAL MICROSCANNER BY MECHANICAL
RESTRICTION USING MEMS ACTUATOR ............................................................................................................................................................................... 164
J.-I. Lee, S. Park,Y. Eun, B. Jeong, and J. Kim
Yonsei University, KOREA

17:30 REFLECTIVE DISPLAY USING IONIC LIQUID ..................................................................................................................................................................... 168
N. Binh-Khiem, K. Matsumoto, and I. Shimoyama
University of Tokyo, JAPAN

17:50 FORMATION AND INTEGRATION OF A BALL LENS UTILIZING TWO PHASES LIQUID TECHNOLOGY .................................... 172
C.-C. Lee, S.-Y. Hsiao, and W. Fang
National Tsing Hua University,TAIWAN

18:10 TEMPERATURE-CONTROLLED TRANSFER AND SELF-WIRING FOR MULTI-COLOR
LED DISPLAY ON A FLEXIBLE SUBSTRATE ......................................................................................................................................................................... 176
E. Iwase, H. Onoe,A. Nakai, K. Matsumoto, and I. Shimoyama
University of Tokyo, JAPAN

19:30 - CONFERENCE BANQUET - Sponsored by STMicroelectronics
23:00
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Thursday, 29 October 2009

09:00 - POSTER/ORAL SESSION IV
11:00 Session Chairs:

T.Akin, Middle East Technical University,TURKEY
O. Paul, University of Freiburg - IMTEK, GERMANY

10:30 Refreshments Served

SESSION XI BIOMEMS
Session Chairs:
K. Böhringer, University of Washington, USA
K. Sawada, Toyohashi University of Technology, JAPAN

11:00 MICROFLUIDIC ODORANT SENSOR WITH FROG EGGS EXPRESSING OLFACTORY RECEPTORS ................................................ 180
N. Misawa1, H. Mitsuno1, R. Kanzaki1, and S.Takeuchi1,2

1University of Tokyo, JAPAN and 2Japan Science and Technology Agency (JST), JAPAN

11:20 SEQUENTIAL AND SELECTIVE SELF-ASSEMBLY OF MICRO COMPONENTS
BY DNA GRAFTED POLYMER ........................................................................................................................................................................................................ 184
T.Tanemura1, G. Lopez1, R. Sato1, K. Sugano1,T.Tsuchiya1, O.Tabata1, M. Fujita2, and M. Maeda2

1Kyoto University, JAPAN and 2RIKEN, JAPAN

11:40 PIEZORESISTIVE CANTILEVER-BASED FORCE-CLAMP SYSTEM FOR THE STUDY OF
MECHANOTRANSDUCTION IN C. ELEGANS ..................................................................................................................................................................... 188
S.-J. Park, B. Petzold, M.B. Goodman, and B.L. Pruitt
Stanford University, USA

12:00 SUB-5µM DIAMETER SILICON MICROPROBE AND SILICON DIOXIDE MICROTUBE ARRAYS FOR
LOW-INVASIVE IN-VIVO ANIMAL EXPERIMENTS ............................................................................................................................................................ 192
K.Takei1,3,T. Kawano1,4,T. Kawashima1, K. Sawada1,4, H. Kaneko2, and M. Ishida1,4

1Toyohashi University of Technology, JAPAN, 2National Institute of Advanced Industrial Science and Technology, JAPAN,
3Japan Society for the Promotion of Science, JAPAN, and 4Japan Science and Technology Agency (JST), JAPAN

12:20 MINIMALLY INVASIVE PARYLENE DUAL-VALVED FLOW DRAINAGE SHUNT
FOR GLAUCOMA IMPLANT ............................................................................................................................................................................................................ 196
J.C.-H. Lin1, P.-J. Chen1, B.Yu1, M. Humayun2, and Y.-C.Tai1
1California Institute of Technology, USA and 2University of Southern California, USA

12:40 GLASS MICROPROBE WITH EMBEDDED SILICON VIAS FOR 3D INTEGRATION ........................................................................................ 200
C.-W. Lin, C.-W. Chang,Y.-T. Lee, R. Chen,Y.-C. Chang, and W. Fang
National Tsing Hua University,TAIWAN

13:00 CONFERENCE ADJOURNS
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POSTER/ORAL PRESENTATIONS

BIOMEDICAL APPLICATIONS

1-M FABRICATION PROCESSES OF INTEGRATED MULTI-ANALYTE BIOCHIP SYSTEM
FOR IMPLANTABLE APPLICATIONS .............................................................................................................................................................................................. 204
Y.-C.Tsai1, N.-F. Chiu1, P.-C. Liu1,Y.-C. Ou2, H.-H. Liao1,Y.-J.Yang1, L.-J.Yang2,
U. Lei1, F.-S. Chao1, S.-S. Lu1, C.-W. Lin1, P.-Z. Chang1, and W.-P. Shih1
1National Taiwan University,TAIWAN and 2Tamkang University,TAIWAN

2-T MICROSYSTEM-BASED STUDY OF POLLEN-TUBE ATTRACTANTS SECRETED BY OVULES .................................................................. 208
J.R. Cooper,Y. Qin, L. Jiang, R. Palanivelu, and Y. Zohar
University of Arizona, USA

3-W A BATCH-PATTERNED SELF-EXPANDING BILIARY STENT WITH CONFORMAL MAGNETIC
PDMS LAYER AND TOPOLOGICALLY-MATCHED WIRELESS MAGNETOELASTIC SENSOR ...................................................................... 212
S.R. Green and Y.B. Gianchandani
University of Michigan, USA

4-M RADIO-CONTROLLED CYBORG BEETLES:A RADIO-FREQUENCY SYSTEM FOR INSECT
NEURAL FLIGHT CONTROL ............................................................................................................................................................................................................... 216
H. Sato1,Y. Peeri1, E. Baghoomian1, C.W. Berry2, and M.M. Maharbiz1,2
1University of California, Berkeley, USA and 2University of Michigan, USA

5-T HOLLOW MICRONEEDLE ELECTRODE ARRAYS FOR INTRACELLULAR RECORDING APPLICATIONS .......................................... 220
J. Held1, J. Gaspar2, P.J. Koester2, C.Tautorat2, M. Hagner3,A. Cismak4,A. Heilmann4,W. Baumann2, P. Ruther1, and O. Paul1
1University of Freiburg, GERMANY, 2University of Rostock, GERMANY, 3University of Konstanz, GERMANY, and 4Fraunhofer Institute, GERMANY

6-W BATCH FABRICATION OF OUT-OF-PLANE, IC-COMPATIBLE, NANOSCALE-TIP SILICON
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