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General Information

Meeting Room Logistics
Please contact the Workshop Registration Desk if you find the temperature in the room
uncomfortable or you are unable to hear or see because of equipment difficulties.

Information/Message Board
The Information/Message Board will be located near the Workshop Registration Desk.
Messages will be posted in this area throughout the Workshop.

Job Market Board
Please visit the Job Market Board also located near the Workshop Registration Desk to
see current job opportunities or to place your resume on the board.

Name Badges
All attendees and their guests must wear their name badges to all sessions and social
functions.

Smoking
All meeting rooms and seated functions are smoke free. Please regard the smoking
policy of the Sonesta Resort and use designated smoking areas only.

Cellular Phones, Beepers, and Watch Alarms
Out of courtesy to our speakers and other attendees, please turn off any cellular phones,
pagers and watch alarms during sessions.

Wireless Internet Service
Wireless Internet will be available in the Workshop meeting space in the Sonesta Resort.

* Select "SSAMW!" from the list of available networks.
* Once prompted, the Workshop code is: HiltonHead (case sensitive)

We ask that you limit your usage to be considerate of other attendees and please logout
once you are finished. There is a bandwidth limit of 2 Mbps per device.

Guest Packages

Guest meal packages are available for purchase for all guests of attendees. The package
includes the Sunday Welcome Reception, Guest Breakfast (Santee Ballroom 7:30 a.m. —
10:00 a.m.), Lunches, and the Tuesday Banquet. Please visit the Workshop Registration
Desk if you would like to purchase a guest package.

Adult guest packages may be purchased for $225.00 and Child packages (7 - 12 years of
age) are available for $125.00. Children under 6 are free.

Guests and children will not be admitted to social events without a badge. A name badge
is required for anyone to attend the meal functions. Children under 6 are free, but will
still require a name badge, so please register them as well if you have not already done so.
Access will not be permitted without a name badge.



Workshop Social Events

Name badges are required for all Social Events, including guests.

Sunday Welcome Reception
The Welcome Reception will be held Sunday evening, June 8™ 6:00 p-m. - 9:00 p.m.
outside in the Pavilion and is sponsored in part by Knowles.

Tuesday Banquet
The Tuesday Banquet will be held on Tuesday, June 10™, 7:00 p-m. - 10:00 p.m. outside
in the Pavilion and is sponsored in part by Freescale.

Women in MEMS Breakfast

The Women in MEMS Breakfast will be on Tuesday from 7:15 a.m. - 8:10 a.m. in the
Jasper Room, 2nd Floor. Ladies, grab your breakfast and coffee from the Workshop
Breakfast Area and join us. Come meet new faces, catch up with old friends, and make
connections. Students and first-time attendees are especially encouraged to attend and
join the Women in MEMS Network.

Golf Tournament

Tuesday afternoon provides for an open agenda. Why not join the adventuresome and
"T" it up at the Annual Hilton Head Workshop Golf Tournament which is sponsored
again by Kaplan Breyer Schwartz & Ottesen, LLP. This event is open to all that enjoy
the peaceful serenity of lush fairways and manicured greens. The ability to play 9 or 18
holes is also available. You can sign up as a single, pair, threesome or gather a foursome.
A summary of the outing, including presentation of awards will be announced at the
Rump Session on Wednesday. If you are interested in joining the Golf Tournament, sign
up at the Workshop Registration Desk.

Beach Volleyball

The Beach Volleyball, sponsored by Coventor, will be held on Tuesday afternoon
between 2:00 p.m. and 5:30 p.m. All levels of play will be integrated into this fun
afternoon. If you are interested in joining the Beach Volleyball, please head out to the
beach area at the Resort after 2:00 p.m. Coventor will be supplying refreshing drinks and
snacks, so come out and play, or just come watch the fun.
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Transducer Research Foundation

The Transducer Research Foundation (TRF) is a nonprofit organization whose mission is
to stimulate research within the United States in science and
engineering, with emphasis on technologies related to transducers,
microsystems, and nanosystems, and to foster the exchange of ideas
and information between academic, industrial, and government
researchers. The founders of TRF were also the founders of this

biennial "Workshop on Solid-State Sensors, Actuators, and Microsystems," which began

in 1984 under IEEE sponsorship. TRF took over the full sponsorship of the Workshop in

1994. TREF also sponsors other topical Workshops in the microsystems field and supports

student development through travel grants that enable students to attend major

microsystems Conferences and Workshops worldwide.

If your organization would like to explore any of these options for TRF sponsorship or
student grants, please contact someone at the Workshop Registration Desk, or a TRF
officer/board member, or visit the web-site www.transducer-research-foundation.org for
further information.

President ..o G. Benjamin Hocker
Vice-President ............c.ccoocevivniniininnicnccnenne. Antonio J. Ricco, Stanford University
Treasurer ..........cccocoecevveeieiennenens Mehran Mehregany, Case Western Reserve University
Secretary ........c.cccoeveveneinienieienenens Richard Muller, University of California at Berkeley
DIrectors.........cccocoeiviiieieiicniinincc Mark Allen, University of Pennsylvania
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Tom Kenny, Stanford University

Mehran Mehregany, Case Western Reserve University
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Richard Muller, University of California, Berkeley
Antonio J. Ricco, Stanford University

Marty Schmidt, Massachusetts Institute of Technology
Leland "Chip" Spangler, Aspen Microsystems

Kimberly Turner, University of California, Santa Barbara

OVEISEEIS ...ttt eaee e Luc Bousse, Bio-Rad Laboratories, Inc.
Joe Giachino

Roger Howe, Stanford University

Wen Ko

Kurt Petersen

Steve Senturia

Ken Wise

Executive Director .......................... Katharine K. Cline, Preferred Meeting Management
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RUMP SESSION CONTRIBUTORS

Case School of Engineering San Diego,
Case Western Reserve University
6540 Lusk Boulevard, Suite C274

San Diego, CA 92121 USA

phone: 1-858-869-0101
cse-sd@case.edu
http://engineering.case.edu/sandiego

Case School of Engineering San Diego offers leading-edge Master’s degrees and
Graduate Certificates in wireless health, wearable computing, security in computing and
health information technology.



University of Pennsylvania

School of Engineering and Applied Science
Singh Center for Nanotechnology

3205 Walnut Street, Suite 222
Philadelphia, PA 19104 USA

phone: 1-215-898-5901
http://www.seas.upenn.edu/
http://www.nano.upenn.edu

SUNDAY WELCOME RECEPTION CONTRIBUTOR

Knowles

1151 Maplewood Drive
Itasca, IL 60143 USA
phone: 1-630-250-5100
www.knowles.com

Knowles Corporation (NYSE: KN) is a market leader and global supplier of advanced
micro-acoustic solutions and specialty components serving the mobile communications,
consumer electronics, medical technology, military, aerospace and industrial markets. For
more information, visit www.knowles.com.

TUESDAY BANQUET CONTRIBUTOR

Freescale

2100 East Elliot Road
Tempe, AZ 85284 USA
phone: 1-480-413-8053
fax: 1-480-413-8838
www.freescale.com

EXHIBITORS

Coventor, Inc. 9
1000 Centre Green Way, Suite 200

Cary, NC 27513 USA

phone: 1-919-228-6365

sales@coventor.com

WWWw.coventor.com

Coventor, Inc. is the market leader in automated design solutions for micro-
electromechanical systems (MEMS) and virtual fabrication of MEMS and semiconductor
devices. More information is available at http://www.coventor.com.



Freescale 6
2100 East Elliot Road

Tempe, AZ 85284 USA

phone: 1-480-413-8053

fax: 1-480-413-8838

www.freescale.com

EV Group 17
7700 S. River Parkway

Tempe, AZ 85284 USA

phone: 1-480-305-2400

fax: 1-480-305-2401
salesnorthamerica@evgroup.com

®
wWww.evgroup.com E v G

EV Group (EVG) is a leading supplier of equipment and process solutions for the
development and manufacture of micro mechanical electronic systems (MEMS).

FemtoTools 13
Furtbachstrasse 4

Buchs, ZH 8107 SWITZERLAND

phone: +41-44-844-4425

info@femtotools.com

www.femtotools.com

FemtoTools offers high-precision instruments for micromechanical testing in the micro-
and nano-domains. The main application area is the electro-mechanical testing of MEMS
and NEMS.

Heidelberg Instruments 2
2807 Oregon Court, Unit E2

Torrance, CA 90503 USA

phone: 1-310-212-5071

fax: 1-310-212-5254

contact@himt.us

www.himt.us

Heidelberg Instruments is the leading manufacturer of direct-write optical lithography
equipment and maskless aligner systems for micropattern fabrication for prototyping,
mask making, and direct-write applications.

ICSPI Corp. 1
248 Corrie Crescent

Waterloo, ON N2L 6E1 CANADA

phone: 1-519-721-8131

info@icspicorp.com

www.icspicorp.com

ICSPI (pronounced: icy spy) has developed the first single-chip scanning probe
microscope. Our instruments offer unprecedented stability, flexibility and low cost to
address metrology challenges at the nanometer scale.



IntelliSense 10
600 West Cummings Park, Suite 2000

Woburn, MA 02139 USA

phone: 1-781-933-8098

fax: 1-781-933-8099

info@intellisense.com

www.intellisense.com

IntelliSuite is the industry-leading tool set for MEMS layout design, advanced process
simulation, FEA, parametric analysis, system simulation, packaging analysis and more.
Covering all aspects of the MEMS design cycle, IntelliSuite 8.8 provides a
groundbreaking, end-to-end software solution for MEMS professionals. IntelliSense also
provides a global One Stop MEMS Solution with its custom design, consulting and
fabrication services. With users in over 30 countries, IntelliSense is the largest MEMS
software vendor with its own in-house fabrication facility.

Lionix, BV 12
4 Plantation Drive, Suite 110

Freehold, NJ 07728 USA

phone: 1-848-459-5462

jim@jaywalkertc.com

www.lionixbv.com

LioniX co-develops, manufactures, and provides products and components to original
equipment manufacturer customers in markets including Life Sciences, Communications,
Industrial Process Control, and Space Exploration.

memsstar Ltd. 5
Starlaw Park, Starlaw Road

Livingston, EH54 8SF UK

phone: +44-150-640-9160

fax: +44-150-646-4300

info@memsstar.com

Www.memsstar.com

memsstar provides etch and deposition equipment and process expertise to the micro-
electrical mechanical systems (MEMS) industry, specializing in the critical vapor release
and anti-stiction processes.

Oxford Instruments 11
300 Baker Avenue, Suite 150

Concord, MA 01742 USA

phone: 1-978-369-9933 O>< |:© @
fax: 1-978-369-8287 INSTRUMENTS
plasma@oxinst.com

www.oxford-instruments.com/plasma

The Business of Science”

Oxford Instruments offers flexible process tools and leading-edge processes for the
engineering of semiconductor structures and devices, based on core technologies in
plasma-enhanced deposition & etch, ion-beam deposition & etch and ALD.
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Polytec, Inc. 7
16400 Bake Parkway

Irvine, CA 92618 USA

phone: 1-949-943-3033

fax: 1-949-679-0463

info@polytec.com

www.polytec.com

Polytec will demonstrate the new MSA-100-3D system for 3D dynamics characterization
of MEMS using a novel optical approach with pm resolution and 25MHz bandwidth.

Silicon Sensing Systems 15
Clittaford Road, Southway

Plymouth, PL66DE UK

phone: +44-1752-723-330

fax: +44-1752-723-331

sales@siliconsensing.com

www.siliconsensing.com

Established in 1999 and having supplied 30M devices, Silicon Sensing is a leader in
precision MEMS inertial sensors and foundry services including PZT sputtering
technology.

Soft MEMS 14
2391 Nobili Avenue

Santa Clara, CA 95051 USA

phone: 1-408-426-4301

fax: 1-408-379-2306

info@softmems.com

www.softmems.com

SoftMEMS sells powerful, easy-to-use MEMS CAD tools. Functionalities encompass
mixed MEMS/IC schematic capture, modeling, simulation, optimization, statistical
analysis, mask layout, DRC, 3D model generation, and process emulation.

SPTS Technologies 16
1150 Ringwood Court

San Jose, CA 95131 USA

phone: 1-408-571-1400

enquiries@spts.com

WWW.Spts.com

SPTS Technologies designs, manufactures, sells, and supports etch, PVD, CVD and
thermal wafer processing solutions for the MEMS, advanced packaging, high speed RF
on GaAs, power management and LED markets. For more information, please visit
WWW.spts.com
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Tousimis 8
2211 Lewis Avenue

Rockville, MO 20851 USA o o
phone: 1-301-881-2450 9
fax: 1-301-881-5374 &) /

tre@tousimis.com
WWwWw.tousimis.com

Tousimis has over 40 years experience designing highly reliable CPD systems. We are based in the
Washington, DC area with global sales and service. Our CPD process reproducibly preserves
delicate Micro & Nano 3-D structure. Current applications include: MEMS, BIO-MEMS, AeroGEL,
Nano-Particle, Carbon Nanotubes, Graphene and MOF besides the traditional Biological ones. We
wish you all a great week at Hilton Head again this year!

Ulvac Technologies, Inc. 3
401 Griffin Brook Drive

Methuen, MA 01844 USA

phone: 1-978-686-7550

fax: 1-978-689-6301

sales@us.ulvac.com

www.ulvac.com

ULVAC designs and manufactures systems for a wide variety of applications, including
specific systems designed for the MEMS industry, including; DRIE and Ashing systems.

University of Louisville Micro/Nano Technology Center 4
2210 South Brook Street, Shumaker Research Building, Room 237

Louisville, KY 40292 USA

phone: 1-502-852-8116

fax: 1-502-852-8128

wendy.metcalf@louisville.edu

www.louisville.edu/micronano

The MNTC provides a premier cleanroom for research, instruction, technology transfer
of information and to manufacture integrated circuits, microelectronic devices, MEMS
devices, and electro-optic devices.

TOTEBAG CONTRIBUTOR

Tousimis
2211 Lewis Avenue

Rockville, MO 20851 USA e o
phone: 1-301-881-2450 90
fax: 1-301-881-5374 &) /

tre@tousimis.com
WWwWw.tousimis.com
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LANYARD CONTRIBUTOR

Silex Microsystems Inc.

9 Hamilton Place, Suite 300
Boston, MA 02108 USA
phone: 1-617-834-7197
www.silexmicrosystems.com

Silex Microsystems is a world-leading MEMS foundry that brings advanced process
technologies and manufacturing capacity to a wide range of high-tech companies. Currently Silex
operates two state-of-the-art MEMS fabs with 6” and 8” wafer sizes respectively. We serve
customers in a wide range of application areas, such as automotive, medical, consumer electronics
and more. Among the sensors manufactured for our customers are: pressure sensors, accelerometers,
gyros, drug delivery devices, biochips, switches, etc. Silex is also well recognized as a world leader
in through wafer via technology and multiple bonding processes that enable wafer level packaging of
MEMS and CMOS.

RECREATIONAL EVENT CONTRIBUTORS

Coventor, Inc.

1000 Centre Green Way, Suite 200
Cary, NC 27513 USA

phone: 1-919-228-6365
sales@coventor.com
WWWw.coventor.com

Kaplan Breyer Schwarz & Ottesen, LLP
100 Commons Way, Suite 250

Holmdel, NJ 07733 USA

phone: 1-732-578-0103

fax: 1-732-578-0104
jawalker@kbsolaw.com
www.kbsolaw.com

KBSO Patent Law - patent preparation, licensing, and litigation with particular expertise

in the MEMS, material science, semiconductor processing, optics, wireless, and medical
device areas.
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BEER KEG CONTRIBUTORS

Robert Bosch LL.C

4005 Miranda Avenue, Suite 250
Palo Alto, CA 94304 USA
phone: 1-650-812-8049

fax: 1-650-320-2999
www.BoschResearch.com

Robert Bosch is recognized as a worldwide leader in automotive components. Founded
in Stuttgart, Germany in 1886, it had 53.9B€ revenue in 2013 and became the world’s
leading MEMS manufacturer.

Silex Microsystems Inc.

9 Hamilton Place, Suite 300
Boston, MA 02108 USA
phone: 1-617-834-7197
www.silexmicrosystems.com

Berkeley Sensor & Actuator Center (BSAC)
403 Cory Hall 1774

Berkeley, CA 94720 USA

phone: 1-510-643-6690

fax: 1-510-666-2050
reception@bsac.cecs.berkeley.edu
bsac.berkeley.edu

Berkeley Sensor & Actuator Center (BSAC), founded 1986, is the NSF

Industry/University Cooperative Research Center for MEMS with 35 member companies
and 150 researchers.

MEDIA CONTRIBUTORS

MEMS and Nanotechnology Exchange
1895 Preston White Drive

Reston, VA 20191 USA

phone: 1-703-262-5368

fax: 1-703-262-5367

email: engineering@mems-exchange.org
www.mems-exchange.org

The MEMS and Nanotechnology Exchange (MNX) has been providing design and
fabrication services to the United States research community since 1999. Our engineers
offer a complete range of technical assistance to help researchers at any project phase,
including product design, prototype fabrication and low-volume manufacturing.
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MEMS Industry Group

1620 Murray Avenue

Pittsburgh , PA 15217 USA

phone: 1-412-390-1644

fax: 1-412-381-7714

email: info@memsindustrygroup.org
www.memsindustrygroup.org

MEMS Industry Group® (MIG) is the trade association advancing MEMS across global
markets. MIG enables the exchange of non-proprietary information among members,
provides access to reliable industry data that furthers the development of MEMS
technology, and promotes greater commercial development and use of MEMS and
MEMS-enabled devices.

MEMS Journal, Inc.

2000 Town Center, Suite 1900
Southfield, MI 48075 USA
phone: 248.792.9618

fax: 734.239.7409
www.memsjournal.com

MEMS Journal is the only independent publication that provides comprehensive
coverage of the latest developments in the rapidly emerging MEMS industry. Our weekly
newsletter is specifically designed for MEMS professionals and reports on the top MEMS
stories from 7000+ sources worldwide.
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Sunday, June 8

6:00 p.m. - Registration and Welcome Reception

9:00 p.m.

7:00 am

7:45 am

8:15 am

9:05 am

9:25 am

9:45 am

Welcome Reception sponsored in part by Knowles

Monday, June 9

Breakfast

Welcome
Mehran Mehregany, Case Western Reserve University, USA
Mark G. Allen, University of Pennsylvania, USA

Plenary Speaker I
Session Chair: O. Brand, Georgia Institute of Technology, USA

MEMS AND MORE FOR THE BRAIN: THE CLUSTER OF
EXCELLENCE BRAINLINKS-BRAINTOOLS AT

THE UNIVERSITY OF FREIBURG 1
Oliver Paul and P. Ruther

University of Freiburg - IMTEK, GERMANY

Session 1 - Biomedical & Cellular Devices
Session Chair: M. Noh, Drexel University, USA

DEVELOPMENT AND IN VIVO TESTING OF

RECONFIGURABLE NEURAL PROBES FOR

CHRONIC ELECTRICAL RECORDING 5
A. Dighel, U.P. Froriepl, M. Sunshine?, A. levins®, P. Anikeeva',

C. Moritz?, and J. Voldman'

'Massachusetts Institute of Technology, USA and

2University of Washington, USA

POLYMERIC MICRO-GRIPPER FOR APPLYING

MECHANICAL STIMULATION ON

THREE-DIMENSIONAL CELL AGGREGATES 9
Q. Wang, S. Zhao, J.K. Choi, X. He, and Y. Zhao

Ohio State University, USA

NANOARRAY-ENHANCED IMPLANTABLE INTRAOCULAR
PRESSURE SENSOR WITH REMOTE OPTICAL READOUT ........ 13
J.0. Lee!, K. Huangl, T.-T. Nguyenz, D. Sretavan®, and H. Choo!

!California Institute of Technology, USA and

2University of California, San Francisco, USA
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10:05 am

10:30 am

10:50 am

11:10 am

11:30 am

12:15 pm

1:45 pm -
4:45 pm

4:45 pm

Break and Tabletop Exhibits

Session 2 - Bioassays
Session Chair: D. Horsley, University of California, Davis, USA

MEMS DEVICE INTEGRATED WITH VERTICALLY ALIGNED
CARBON NANOTUBES FOR VIRUS CAPTURE AND DETECTION 17
Y.-T. Yeh, N. Perea-Lopez, Y. Tang, B.U. McKellar, R. Harouaka, H. Lu,

M. Terrones, and S.-Y. Zheng

Pennsylvania State University, USA

MULTIPLEXED PROTEOMICS USING TWO ORDERS OF
MAGNITUDE ENHANCED DIELECTROPHORESIS: A
COMPREHENSIVE ELECTRICAL

AND ELECTROTHERMAL DESIGN METHODOLOGY ...ccccceevennee 21
S. Emaminejad, M.T. Barako, R.W. Davis, R.W. Dutton, K.E. Goodson, and
M. Javanmard

Stanford University, US4

MICROFLUIDIC BARCODE ASSAY FOR

MULTIPLEXED CLINICAL DIAGNOTICS 24
R. Lin, A. Skandarajah, R.E. Gerver, D.A. Fletcher, and A.E. Herr
University of California, Berkeley, USA

Poster Preview Session 1
Session Chair: H. Jerman, Coherent, Inc., USA

Networking Lunch

Poster Session 1 — Contributed and Late News
Session Chairs: X.-A. Fu, University of Louisville, USA and
S. Tadigadapa, Pennsylvania State University, USA

See page 26 for listing of posters for Session 1

End of Day
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Tuesday, June 10

7:30 am Breakfast

Plenary Speaker II
Session Chair: M. Mehregany, Case Western Reserve University, USA

8:15am  NEEDS AND OPPORTUNITIES FOR NANOTRIBOLOGY
IN MEMS AND NEMS 28
Robert W. Carpick, G.E. Wabiszewski, and F. Streller
University of Pennsylvania, USA

Session 3 - Materials & Surfaces
Session Chair: M. Gaitan, National Institute of Standards & Technology, USA

9:05 am SILICON MIGRATION OF THROUGH-HOLES IN SINGLE-
AND POLY-CRYSTALLINE SILICON MEMBRANES .....cccccecervianee 32
J. Stehle'?, V.A. Hong3, A. Feyhl, G.J. O'Brien!, G. Yama', O. Ambacher?,
B.Kim', and T.W. Kenny®
'Robert Bosch Research and Technology Center, USA,
2University of Freiburg, GERMANY, and *Stanford University, USA

9:25am  IMAGE VALIDATION OF PARALLEL SCANNING TUNNELING
MICROSCOPY WITH A CMOS MEMS PROBE ARRAY .........c...... 36
Y. Zhang, Y. Tang, L.R. Carley, and G.K. Fedder
Carnegie Mellon University, USA

9:45am  Break and Tabletop Exhibits

Session 4 - Fabrication & Materials
Session Chair: F. Herrault, HRL Laboratories, USA

10:10am RETAINING HIGH AREAL IN-PLANE MAGNETIC ENERGY
DENSITY OVER LARGE MAGNETIC THICKNESS:
A PERMANENT MAGNETIC MICROLAMINATION
APPROACH BASED ON SEQUENTIAL MULTILAYER
ELECTROPLATING 40
Y. Li', I. Kim’, M. Kim’, A. Armutluly’, and M.G. Allen'
"University of Pennsylvania, USA and *Georgia Institute of Technology, USA
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10:30 am

10:50 am

ATOMIC LAYER DEPOSITED PLATINUM AS A SENSOR
MATERIAL: UNIFORMITY, 1/F NOISE, AND

YOUNG’S MODULUS 44
T.S. Englishl, F. Purkl®?, A. Daus?, J. Provine', Y. Won', G. Yama®,

A. Feyhz, G. O’Brien?, K.E. Goodson', O. Ambacher®, and T.W. Kenny1
IStanford University, USA, ’Robert Bosch RTC, USA, and

*University of Freiburg, GERMANY

STRAIN-MEDIATED ELECTRICAL CONTROL OF
MAGNETIZATION IN MICRON-SCALE

NICKEL RING ON PMN-PT 48
H. Sohn', M.E. Nowakowski? J. Hockel', C. Liangl, K. Wetzlar',

M.A. Marcus3, A. Doran3, A.T. Young3, M. Klﬁu4, C.S. Lynchl,

G.P. Carmen', J. Bokor?, and R.N. Candler'”

"University of California, Los Angeles, USA, *University of California,
Berkeley, USA, SLawrence Berkeley National Lab, USA, 4 Johannes
Gutenberg-Universitdit, Mainz, GERMANY, and

’California NanoSystems Institute, USA

Session 5 - Magnetic Transducers

Session Chair: R. Candler, University of California, Los Angeles, USA

11:10 am

11:30 am

11:50 am

12:10 pm -
1:40 pm

7:00 pm -
10:00 pm

LORENTZ FORCE MAGNETOMETER WITH

QUADRATURE FREQUENCY MODULATION 52
M. Li!, S. Sonmezoglul, E.J. Ngz, V.A. Hongz, C.H. Ahn?, Y. Yangz,

T.W. Kenny?, and D.A. Horsley'

"University of California, Davis, USA and *Stanford University, USA

HIGH SENSITIVITY MAGNETIC SENSOR CONCEPT BASED ON
MAGNETOSTRICTIVELY INDUCED PERTURBATIONS IN

PLATE RESONATOR CHARACTERISTICS 56
G. Hatipoglu and S. Tadigadapa

Pennsylvania State University, USA

HIGH-GRADIENT MEMS ELECTROMAGNETS FOR

PARTICLE BEAM MANIPULATION 60
J. Harrison', J. Wu', O. Paydarl, Y. Hwangl, E. Threlkeld!,

J. Rosenzweigl, P. Musumeci', and R. Candler'*

"University of California, Los Angeles, USA and

2California NanoSystems Institute, USA

Networking Lunch

Tuesday Banquet
Tuesday Banquet sponsored in part by Freescale
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7:30 am

8:15 am

9:05 am

9:25 am

9:45 am

10:05 am

10:25 am

Wednesday, June 11

Breakfast

Plenary Speaker I11
Session Chair: M.G. Allen, University of Pennsylvania, USA

MEMS ENTREPRENEURIAL PERSPECTIVES .......ieirerenucnnes 64
Kurt Petersen
Band of Angels, USA

Session 6 - High-Q Resonators
Session Chair: M. Rais-Zadeh, University of Michigan, USA

1 MILLION Q-FACTOR DEMONSTRATED ON
MICRO-GLASSBLOWN FUSED SILICA WINEGLASS
RESONATORS WITH OUT-OF-PLANE

ELECTROSTATIC TRANSDUCTION 68
D. Senkal, M.J. Ahamed, S. Askari, and A.M. Shkel

University of California, Irvine, USA

GAN MEMS RESONATOR USING A FOLDED

PHONONIC CRYSTAL STRUCTURE 72
S. Wang, L.C. Popa, and D. Weinstein

Massachusetts Institute of Technology, USA

INVESTIGATION OF ENERGY DISSIPATION IN LOW
FREQUENCY VIBRATORY MEMS DEMONSTRATING

A RESONATOR WITH 25 MINUTES TIME CONSTANT .....ccceeeeuee 76
S.A. Zotov, B.R. Simon, G. Sharma, J. Han, I.P. Prikhodko,

A.A. Trusov, and A.M. Shkel

University of California, Irvine, USA

PHASE NOISE REDUCTION IN AN OSCILLATOR THROUGH
COUPLING TO AN INTERNAL RESONANCE 80
D.A. Czaplewskil, B.S. Strachan®, S.W. Shaw’, M.L Dykmanz,

and D. Lopez'

! drgonne National Laboratory, USA and *Michigan State University, USA

Break and Tabletop Exhibits
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10:50 am

11:10 am

11:30 am

11:50 am

12:10 pm

12:55 pm
2:25 pm -

5:25 pm

6:30 pm -
8:00 pm

Session 7 - Resonant Systems
Session Chair: G. Piazza, Carnegie Mellon University, US4

A MEMS-BASED TUNABLE RF CHANNEL-SELECTING
SUPER-REGENERATIVE TRANSCEIVER FOR
WIRELESS SENSOR NODES

T.O. Rocheleau, T.L. Naing, J.N. Nilchi, and C.T.-C. Nguyen
University of California, Berkeley, USA

DEVICE-LAYER OVENIZATION OF FUSED SILICA
MICROMECHANICAL RESONATORS FOR
TEMPERATURE-STABLE OPERATION

Z. Wu, A. Pecsalski, and M. Rais-Zadeh
University of Michigan, USA

PHASE NOISE SQUEEZING BASED PARAMETRIC
BIFURCATION TRACKING OF MIP-COATED MICROBEAM

MEMS SENSOR FOR TNT EXPLOSIVE GAS SENSING ..............

L.L.Li', E.L. Holthoff’, L.A. Shaw', C.B. Burgnerl, and K.L. Turner'
"University of California, Santa Barbara, USA and
2Army Research Laboratory, USA

RESONANT M/NEMS PIEZORESISTORS FOR

NARROW-BAND ELECTRONIC AMPLIFICATION ........ccccevueueee

A. Ramezany, M. Mahdavi, X. Guo, and S. Pourkamali
University of Texas, Dallas, USA

Poster Preview Session 2
Session Chair: M. Sheplak, University of Florida, USA

Networking Lunch

Poster Session 2 - Contributed and Late News
Session Chairs: H. Johari-Galle, InvenSense, USA and
S. Rajaraman, Axion Biosystems, USA

See page 33 for listing of posters for Session 2

Poster Session 3 - Commercial & Open Posters

Session Chairs: A. Fitzgerald, AM Fitzgerald & Associates, USA and
P. Loeppert, Knowles Electronics, USA

See page 38 for listing of posters for Session 3

83

87
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8:00 pm - Rump Session
10:30 pm  Session Chairs: M. Allen, University of Pennsylvania, USA

Arlan Andrews, Sr., Edward M. Lerner, Stephanie Osborn,
and Jerry Pournelle
SIGMA, The Science-Fiction Think Tank
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7:30 am

8:15 am

8:30 am

8:45 am

9:00 am

9:15 am

9:30 am

9:45 am

Thursday, June 12

Breakfast

Session 8 Late News Papers Oral
Session Chair: T. Lamers, Avago Technologies, USA

AN ETCH HOLE-FREE PROCESS FOR TEMPERATURE-
COMPENSATED, HIGH Q, ENCAPSULATED RESONATORS ...... 929
E.J.Ng, Y. Yang, Y. Chen, and T.W. Kenny

Stanford University, USA

ETCH-A-SKETCH RESONATOR 101
R. Wangl, S.A. Bhave', and K. Bhattacharjee2
!Cornell University, USA and RF Micro Devices, Inc., USA

FUSED SILICA MICRO BIRDBATH SHELL

RESONATORS WITH 1.2 MILLION Q AND

43 SECOND DECAY TIME CONSTANT 103
J. Cho, T. Nagourney, A. Darvishian, B. Shiari, J.-K. Woo, and K. Najafi
University of Michigan, USA

LEVITATION OF UNTETHERED STRESS-ENGINEERED
MICROFLYERS USING THERMOPHORETIC

(KNUDSEN) FORCE 105
V. Foroutan', R. Majumdar', O. Mahdavipour', S.P. Ward®, and 1. Paprotny’
"University of Hlinois at Chicago, USA and

2University of California, San Diego, USA

SELECTIVE WATER TRANSPORT ACROSS UNIFORM
SUB-NANOMETER PORES IN MICROFABRICATED
MEMBRANES 107
T. Humplikl, R. Rajl, S.C. Maroo', T. Laoui?, and E.N. Wang1
‘Massachusetts Institute of Technology, USA and

’King Fahd University of Petroleum and Minerals, SAUDI ARABIA

TEMPERATURE-COMPENSATED TETHERLESS BULK
ACOUSTIC PHONON TRAP FOR SELF-OVENIZED
OSCILLATORS 109
R. Tabrizian, A. Norouzpour-Shirazi, and F. Ayazi

Georgia Institute of Technology, USA

Break and Tabletop Exhibits
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10:10 am

10:30 am

10:50 am

11:10 am

11:30 am -

1:00 pm

Session 9 - Lab Chip & Microfluidics
Session Chair: H. Kim, University of Utah, USA

SPORESAT: A NANOSATELLITE PLATFORM LAB-ON-A-CHIP
SYSTEM FOR INVESTIGATING GRAVITY THRESHOLD OF
FERN SPORE SINGLE-CELL CALCIUM ION CURRENTS .......... 111
W.W.A.W. Salim!, J. Park', J.L. Rickus', A. Rademacher?, A.J. Ricco?,

A. Schooleyz, J. Benton?, B. Wickizer?, A. Martinez®, N. Mai’, M. Rasay3,
D.M. Porterfield’, L. Brownston®, M. Cote?, G. Defouw?, M. Henschke?,

C. Kitts, E. Luzzi®, M. Perez%, S. Roux*, M. Salmi*, and A. Sweet?

'Purdue University, USA, ’NASA Ames Research Center, USA,

3Santa Clara University, USA, 4University of Texas, Austin, USA

A PAPER-BASED MICROBIAL SENSOR ARRAY FOR RAPID
SCREENING OF ELECTRICITY-PRODUCING BACTERIA ........ 115
A. Fraiwan', C. Dai', D.J. Hassett?, and S. Choi'

!State University of New York, USA and *University of Cincinnati, USA

A JANUS-PAPER PDMS PLATFORM FOR

LAB-ON-CHIP APPLICATIONS 119
R. Rahimi', M. Ochoa', T. Pampudil, A. Donaldson®, M.R. Dokmeci?,

A. KhademhosseiniZ, A. Ghaemmaghami3, and B. Ziaie'

'Purdue University, USA, ’Harvard-MIT Health Sciences and Technology,
USA, and *University of Nottingham, UK

BI-DIRECTIONAL SWITCHING OF MICRODROPLET

ADHESION ON DOPED POLYPYRROLE

MICROSTRUCTURES 123
W. Xu, X. Li, A. Palumbo, C.-H. Choi, and E.-H. Yang

Stevens Institute of Technology, USA

Networking Lunch and Workshop Adjourns
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POSTER SESSION 1
Contributed and Late News
Monday, June 9
1:45 pm - 4:45 pm

Actuators

P1

P2

P3

P4

Ps

COMPACT, SCALABLE, HIGH-RESOLUTION,

MEMS-ENABLED TACTILE DISPLAYS 127
X. Xie!, Y. Zaitsev!, L.F. Velésquez-Garcia2, S. Teller?, and C. Livermore'
'Northeastern University, USA and

’Massachusetts Institute of Technology, USA

HIGH FREQUENCY AND HIGH FILL FACTOR PIEZOELECTRIC
MICROMACHINED ULTRASONIC TRANSDUCERS BASED

ON CAVITY SOI WAFERS 131
Y. Lu, S. Shelton, and D.A. Horsley

University of California, Davis, USA

LOW VOLTAGE PIEZOELECTRIC NEMS RELAYS FOR
ULTRALOW POWER DIGITAL CIRCUITS 135
U. Zaghloul'? and G. Piazza'

]Carnegie Mellon University, USA and 2Electronics Research Institute, EGYPT

MINIATURIZING THE MECHANICAL RELAY FOR

SIGNAL AND POWER CONTROL 139
C. Keimel, M. Aimi, O. Boomhower, A. Corwin, and A. Detor

GE Global Research, USA

THIN-FILM PZT BASED MONOLITHIC TRANSLATIONAL/TILT
MICRO-SCANNER FOR VERTICAL CROSS-SECTIONAL

IMAGING WITH DUAL AXES

CONFOCAL ENDOMICROSCOPE 143
Z. Qiu, C.-H. Rhee, J. Choi, T.D. Wang, and K.R. Oldham

University of Michigan, USA

Bio-Inspiration and Biomedical Devices

P6

P7

A MICRODEVICE FOR EXAMINING

CARDIAC GAP JUNCTION 147
X. Zhang and Y. Zhao

Ohio State University, USA

AN INDUCED-FLOW KIDNEY-BREAST CANCER IN VITRO

MODEL FOR STUDY OF CANCER SUPPRESSION BY

VITAMIN D; DERIVATIVES 151
S. Noh!, P.K. Yuen?, V.N. Goral?, and H. Kim'

"University of Utah, USA and *Corning Incorporated, USA
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P8

DOUBLE-SIDED MICROPILLAR ARRAYS FOR CELL
CONTRACTION FORCE MAPPING USING OPTICAL
MOIRE METHOD
F. Zhangl, S.W. Anderson’, X. Zheng3, Y. Qiu4, R. Liao*, and X. Zhangl
'Boston University, USA, ’Boston University Medical Center, USA,
SLawrence Livermore National Laboratory, USA, and

*Brigham and Women's Hospital, USA

Biological Diagnostics, Systems, and Analysis

P9

P10

P11

P12

A MAGNETIC FLOW CYTOMETER WITH
INTEGRATED MICROFLUIDICS
P. Murali, I. Izyumin, S. Prabhu, D. Cohen, and B. Boser
University of California, Berkeley, USA

A REAL-TIME BACTERIAL BIOFILM CHARACTERIZATION
PLATFORM USING A MICROFLUIDIC SYSTEM .....cccecevuerueruesuccnces
S. Subramanian, Y.W. Kim, M.T. Meyer, H.O. Sintim, W.E. Bentley,

and R. Ghodssi

University of Maryland, College Park, USA

A WHOLE BLOOD SAMPLE-TO-ANSWER LAB-ON-A-CHIP
WITH ASYMMETRIC CAPILLARY FORCE BASED BLOOD
PLASMA SEPARATOR
K.K. Lee and C.H. Ahn

University of Cincinnati, USA

A NANOSTRUCTURED IMPEDANCE MICROSENSOR FOR
REAL-TIME MONITORING OF MACROMOLECULAR
ASSEMBLY AND ELISA-ON-A-CHIP
F. Zang, X.Z. Fan, K. Gerasopoulos, L. Naves, J. Culver, and R. Ghodssi
University of Maryland, College Park, USA

Characterization, Fabrication and Materials

P13

P14

A FLEXIBLE PH SENSOR ARRAY ON PAPER USING LASER
PATTERN DEFINITION AND SELF-ALIGNED LAMINATED
ENCAPSULATION
R. Rahimi!, M. Ochoa', T. Parupudil, X. Zhao®, M.R. Dokmeci?,
A. Khademhosseini’, and B. Ziaie'

' Purdue University, USA and

’Harvard-MIT Health Sciences and Technology, USA

A SEWING-ENABLED STITCH-AND-TRANSFER METHOD FOR
ROBUST, ULTRA-STRETCHABLE, CONDUCTIVE
INTERCONNECTS
R. Rahimi, M. Ochoa, W. Yu, and B. Ziaie
Purdue University, USA

155

159

167

171

175

179
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P15

P16

P17

P18

P19

P20

BIOLOGICALLY ENABLED MICRO- AND NANOSTENCIL
LITHOGRAPHY USING DIATOMS 183
J. Cai'?, S.W. Anderson’, X. Wangl, and X. Zhang1

'Boston University, USA, 2Beihang University, CHINA, and

*Boston University Medical Center, USA

MODELING OF A MICROMAGNETIC

IMPRINTING PROCESS 187
0.D. Oniku, A. Garraud, E.E. Shorman, W.C. Patterson, and D.P. Arnold
University of Florida, USA

DIRECT PRINTING OF SILVER NANO-PARTICLES

BASED INK ON POLYDIMETHYLSILOXANE (PDMS)

FOR MEMS DEVICES 191
Y. Kim, X. Ren, and H. Noh

Drexel University, USA

ENGINEERING HIGH-SPEED, ULTRA-SMOOTH

REACTIVE PHASE GLASS ETCHING IN AN

INDUCTIVELY COUPLED PLASMA 195
C. Zhang, G. Hatipoglu, and S. Tadigadapa

Pennsylvania State University, USA

HIGH STRENGTH, LOW VOLTAGE MICROFABRICATED
ELECTROADHESIVES ON NON-CONDUCTIVE SURFACES ......... 199
A.S. Chen, A. Charalambides, and S. Bergbreiter

University of Maryland, College Park, USA

MICRO-/NANO-STRUCTURED ANODES FOR

ENHANCED PERFORMANCE OF MICRO-SIZED

MICROBIAL FUEL CELLS 203
A. Fraiwan', S.P. Adusumill’, D. Han% A.J. Steckl?, D.F. Call®,

C.R. Westgate', and S. Choi'

!State University of New York, USA, *University of Cincinnati, USA, and

3 . .

Syracuse University, USA

Gas Sensors

P21

P22

LOW-VOLTAGE THIN-FILM PIEZOELECTRIC

SENSE-ACTUATE FAN PAIR FOR CHIP-SCALE

GAS-SENSOR 207
V. Gund', L. Sanchez?, R.G. Polcawich?, and A. Lal

!Cornell University, USA and *Army Research Laboratory, USA

SINGLE CHIP MICRO GC WITH INTEGRATED

HETEROGENEOUS NANOMATERIAL SENSOR

ARRAY FOR MULTIPARAMETER GAS SENSING ....ccovereereruerennen 211
S. MacNaughton and S. Sonkusale

Tufts University, USA

28



Microfluidics

P23

P24

P25

P26

CREATING A GAS-LIQUID INTERFACE IN A MICROCHANNEL
USING POROUS POLYDIMETHYLSILOXANE (PDMS) ....ccccecvveeuenes 215
X. Ren, M. Yu, H. Noh, and J.G. Zhou

Drexel University, USA

MICROFLUIDIC DESIGN ENABLES LOW-INFRASTRCUTURE

YET LARGE-SCALE SCREENING OF MOLECULAR BINDING
REACTIONS 219
Y. Pan, T.A. Duncombe, C.A. Kellenberger, M.C. Hammond, and A.E. Herr
University of California, Berkeley, USA

NANO-PARTICLE SEPARATION USING MARANGONI

FLOW IN EVAPORATING DROPLETS 223
H. Jeongl’z, J. van Tiem"?, Y.B. Gianchandani', and J. Park'*

"University of Michigan, USA, *Pohang University of Science and Technology
(POSTECH), SOUTH KOREA, and

3University of Twente, THE NETHERLANDS

PORTABLE MICROFLUIDIC OPTOELECTRONIC DEVICE

FOR SALIVARY DIAGNOSTICS OF STOMACH CANCER .............. 227
Y. Zilberman and S.R. Sonkusale

Tufts University, USA

Physical and Optical Sensors and Devices

P27

P28

P29

P30

A COMPACT INTEGRATED HYPERSPECTRAL IMAGER

MADE BY GRAY-TONE LITHOGRAPHY 231
M. Christophersenl, A.J. Boudreau', M.J. DePrenger, and M.K. Yetzbacher
'US Naval Research Lab, USA and ’Tekla Research Corporation, USA

A MEMS OPTICAL MOIRE SHEAR STRESS SENSOR

FOR HARSH ENVIRONMENT APPLICATIONS 235
D. Mills', T.-A. Chen?, and M. Sheplak1

"University of Florida, USA and *Interdisciplinary Consulting Corp., USA

A SINGLE-MEMBRANE PERMEATION-BASED SENSOR

CONCEPT FOR THE MEASUREMENT OF MULTIPLE GASES ..... 239
S. Schwebke'?, V. Bazarganl, and B. Stoeber!

"University of British Columbia, CANADA and

llmenau University of Technology, GERMANY

DESIGN, SIMULATION AND FABRICATION OF

THERMAL ANGULAR ACCELEROMETERS 243
H. Alrowais', O. Brand', and P.T. Bhatti'?

!Georgia Institute of Technology, USA and *Emory University, USA
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P31 GOBLIT: A GIANT OPTO-MECHANICAL
BULK-MACHINED LIGHT TRANSDUCER
A K. Bhat, L.C. Fegely, and S.A. Bhave
Cornell University, USA

P32 MICROSYSTEM FOR PARTICLE COUNTING AND SIZING
WITH TUNABLE SENSITIVITY AND THROUGHPUT .......cccevueneeee
T.E. Winkler', H. Ben-Yoav', D.L. Kellyz, and R. Ghodssi'
"University of Maryland, College Park, USA and
2University of Maryland, Baltimore, USA

P33 OPTOMECHANICAL VISCOMETER
K. Han, K. Zhu, and G. Bahl
University of Illinois, Urbana Champaign, USA

Power Generation and Management

P34 A MICROFABRICATED BIO-SOLAR CELL FOR
SELF-SUSTAINABLE FIELD APPLICATIONS
H. Lee and S. Choi
State University of New York, USA

P35 MICROFABRICATED BULK PZT PIEZOELECTRIC DISK
TRANSFORMERS
M. Mirzaeimghri, P. Hareesh, 1. Misri, and D.L. DeVoe
University of Maryland, College Park, USA

P36 MICROFABRICATED WORKBENCH DESIGNED TO
INVESTIGATE THERMOELECTRIC PROPERTIES OF
LOW-DIMENSIONAL MATERIALS
D.S. Kim, J. Kally, N. Samarth, and S. Tadigadapa
Pennsylvania State University, USA

Resonant Devices

P37 1 GHZ GAN RESONANT BODY TRANSISTORS WITH
ENHANCED OFF-RESONANCE REJECTION
L.C. Popa and D. Weinstein
Massachusetts Institute of Technology, USA

P38 DIAMOND HEMISPHERICAL RESONATOR FABRICATION
BY ISOTROPIC GLASS ETCH
J. Bernstein, M. Bancu, E. Cook, T. Henry, P. Kwok, T. Nyinjee,
G. Perlin, B. Teynor, and M. Weinberg
Draper Laboratory, USA

247

255

258

262

265

269

273
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P39

P40

P41

P42

P43

P44

P45

EXPERIMENTAL VALIDATION OF 3D INTUITIVE MODELING
APPROACH FOR ANCHOR LOSS IN MEMS RESONATORS .......... 277
J. Lake', Y.-H. Hwangl, E. Ngz, C.-H. Ahn%, V. Hongz, Y. Yangz,

Y. Dail, and R. Candler'

"University of California, Los Angeles, USA and *Stanford University, USA

LAMB WAVE MICROMECHANICAL RESONATORS

FORMED IN THIN PLATES OF LITHIUM NIOBATE ... 281
R.H. Olsson III, K. Hattar, M.S. Baker, M. Wiwi, J. Nguyen,

C. Padilla, S.J. Homeijer, J.R. Wendt, and T.A. Friedmann

Sandia National Laboratories, USA

MEASUREMENT OF THE NONLINEAR ELASTICITY

OF DOPED BULK-MODE MEMS RESONATORS .....cocveeruirennirnenenns 285
Y. Yang', E.J. Ng', V.A. Hong', C.H. Ahn', Y. Chen', E. Ahadi',

M. Dykman?, and T.W. Kenny'

!Stanford University, USA and *Michigan State University, USA

MICRO-SCALE DIAMOND HEMISPHERICAL

RESONATOR GYROSCOPE 289
P. Taheri-Tehrani', T.-H. Su!, A. Heidari', G. Jaramillo', C. Yangz,

S. AkhbariZ, H. Najarl, S. Nitzan', D. Saito!, L. Lin% and D.A. Horsley1
"University of California, Davis, USA and

2University of California, Berkeley, USA

A PASSIVE MICROMECHANICAL FREQUENCY DIVIDER ........... 293
B.S. Strachan', K.R. Qalandarz, B. Gibson?, M. Sharma?, P. Polunin,

S.W. Shaw!, and K.L. Turner

'Michigan State University, USA and

2Univerisity of California, Santa Barbara, USA

AN 8.7 GHZ GAN MICROMECHANICAL RESONATOR

WITH AN INTEGRATED ALGAN/GAN HEMT 295
A. Ansari and M. Rais-Zadeh

University of Michigan, US4

JUMPING-DROPLET ENERGY HARVESTING

WITH NANOENGINEERED SURFACES 297
N. Miljkovic, D.J. Preston, and E.N. Wang

Massachusetts Institute of Technology, USA
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POSTER SESSION 2
Contributed and Late News

Wednesday, June 11
2:25 pm - 5:25 pm

Actuators

P46

P47

P48

P49

CHARACTERIZATION OF THE ROTATIONAL DYNAMICS
OF MAGNETIC MICRODISCS IN SUSPENSION .......cccceeuevueeunnne

N. Garraud and D.P. Arnold
University of Florida, USA

DIELECTRIC-TO-DIELECTRIC CHARGING CHARACTERISTIC

IN MEMS SWITCHES WITH CONTINUOUS AND
DISCONTINUOUS CONTACT

D. Molinero, S. Cunningham, D. DeReus, and A. Morris
Wispry, Inc, USA

MULTIFUNCTIONAL ATOMIC FORCE MICROSCOPE
CANTILEVER WITH LORENTZ FORCE ACTUATION
AND SELF-HEATING FOR NANOMECHANICAL
MEASUREMENTS IN AIR AND WATER

S. Somnath', J.O. Liu!, M. Bakir', C.B. Prater’, and W.P. King1
"University of Hlinois, Urbana-Champaign, USA and
ZAnasys Instruments, USA

PRINTED MEMS MEMBRANE ELECTROSTATIC
MICROSPEAKERS

A. Murarka, A. Wang, J. Jean, J.H. Lang, and V. Bulovic
Massachusetts Institute of Technology, USA

Bio-Inspiration and Biomedical Devices

P50

P51

ACTIVE SURFACE POTENTIAL CONTROL
FOR ARTIFICAL ION PUMPS

M. Pinti', H.A. Zambrano'?, K.K. Rangharajanl, B. Wangl,
A.T. Conlisk', and S. Prakash'

! Ohio State University, USA and *Universidad de Concepcion, CHILE

ELECTRICAL ACTUATION AT NANOSCALE:
CONTROLLED ORIENTATION OF PROTEINS
DURING IMMOBILIZATION

S. Emaminejad, M. Javanmard, S. Chang, C. Gupta, R.W. Davis,
and R.T. Howe
Stanford University, USA

303

307

311

315

318
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Biological Diagnostics, Systems, and Analysis

P52

P53

P54

HIGH THROUGHPUT, MULTI-CHANNEL, NANO-MECHANICAL
MEASUREMENTS OF SINGLE PLATELET CONTRACTION

AS A DIAGNOSTIC MICRODEVICE FOR CLOTTING AND
BLEEDING DISORDERS 320
D.R. Myersl‘z, Y. Qiul‘z, A.C. Brown?, Y. Sakurai'?, R. Tran'?, B. Ahn'?,

R. Mannino'?, M. Fayl, H. Strauss?, T. Sulchek?, A. Lyonz, T. Barker?,

and W.A. Lam'?
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