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Sunday, June 6, 2010

Registration and Welcome Reception

Monday, June 7, 2010

Breakfast

Welcome and Introduction
Kimberly L. Turner, University of California, Santa Barbara, USA
David J. Monk, Freescale Semiconductor, Inc., USA

Invited Speaker I
Session Chair: D.J. Monk, Freescale Semiconductor, USA

BOSCH DRIE SHAPING MEMS - HISTORY, APPLICATIONS
AND FUTURE DIRECTIONS

Franz Laermer and A. Urban
Robert Bosch GmbH, GERMANY

Session 1 - Sensors and Actuators
Session Chair: M. Lutz, SiTime, USA

COMPOSITE POLYSILICON-PLATINUM LATERAL
NANOELECTROMECHANICAL RELAYS

R. Parsa', S. Chong', N. Patil', K. Akarvardar’, J. Provine', D. Lee', D. Elata®,
S. Mitra', H.-S.P. Wong', and R.T. Howe'

!Stanford University, USA, °SEMATECH, USA, and

*Technion — Israel Institute of Technology, ISRAEL

3-D MICROMACHINED SPHERICAL SHELL RESONATORS WITH
INTEGRATED ELECTROMAGNETIC AND ELECTROSTATIC
TRANSDUCERS

S.A. Zotov, I.P. Prikhodko, A.A. Trusov, and A.M. Shkel
University of California, Irvine, USA

NEAR FIELD PHOTOTHERMAL ANNEALING FOR RAPID LASER

PRINTING OF METALLIC MICRO AND NANO STRUCTURES ..............

F. Xiao, T.H. Wu, and P.Y. Chiou
University of California, Los Angeles, USA

Break and Tabletop Exhibits

To assist you with finding the paper in the Technical Digest,
we have provided the page number following each paper title.
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11:30 a.m.

12:00 p.m.

1:00 p.m.

2:30 p.m.
-4:00 p.m.

4:00 p.m.

-5:30 p.m.

NOTES:

Session 2 - Microfluidics and Chemical Sensors
Session Chair: H. Jerman, Coherent, Inc., USA

A RESETTABLE HIGH-DENSITY MICROFLUIDIC PARTICLE

TRAPPING SYSTEM 19
R.D. Sochol, B. Liithi, K. Iwai, M. Dueck, L.P. Lee, and L. Lin

University of California, Berkeley, USA

IN-PLANE MODE RESONANT CANTILEVERS AS LIQUID-PHASE
CHEMICAL SENSORS WITH PPB RANGE LIMITS OF DETECTION ........ 23
L.A. Beardslee', K.S. Demirci', Y. Luzinova', J.J. Su!, B. Mizaikoff’,

S. Heinrich? F. Josse?, and O. Brand'

!Georgia Institute of Technology, USA, *Marquette University, USA, and

*University of Ulm, GERMANY

SECOND EIGENMODE OPERATION OF SUSPENDED

MICROCHANNEL RESONATORS FOR HIGH PRECISION
FLOW-THROUGH MASS SENSING 27
J. Lee and S.R. Manalis

Massachusetts Institute of Technology, USA

Poster/Oral Session — Preview Presentation 1
Session Chair: S. Bart, Analog Devices, Inc., USA

Networking Lunch

Poster/Oral Session 1 — Contributed and Late News

Session Chairs: D. Arnold, University of Florida, USA,

T. Lamers, Avago Technologies, USA, and A.M. Shkel, DARPA, USA

See page 22 for listing of Contributed Posters and Late News Posters for Session 1

Poster/Oral Session 2 — Contributed and Late News

Session Chairs: J. Bernstein, Draper Laboratory, USA and E. Chow, Palo Alto
Research Center, USA

See page 26 for listing of Contributed Posters and Late News Posters for Session 2
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9:00 a.m.

9:25 am.

9:50 a.m.

10:15 a.m.

NOTES:

Tuesday, June 8, 2010

Breakfast

Invited Speaker I1
Session Chair: M. Shannon, University of Illinois, Urbana-Champaign, USA

METALS IN MICROFLUIDICS - COUPLING PLASMONICS, ELECTRON
TRANSFER AND NANOFLUIDICS IN A MONOLITHIC STRUCTURE ....... 30
S.P. Branagan, N. Contento, and Paul W. Bohn

University of Notre Dame, USA

Session 3 - Surface Fluidics
Session Chair: M. Shannon, University of lllinois, Urbana-Champaign, USA

NOVEL THREE-DIMENSIONAL SURFACE MICROFLUIDICS

ENABLED BY UNCONVENTIONAL FLUIDIC INTERFACES ..........ccccocuuce. 33
L.F. Hong and T.R. Pan

University of California, Davis, USA

EWOD MICRODEVICES FOR SYNTHESIS OF *F-LABELED TRACERS
FOR POSITRON EMISSION TOMOGRAPHY (PET) 37
S. Chen, H. Ding, G.J. Shah, R.M. van Dam, and C.-J. Kim

University of California, Los Angeles, USA

MANIPULATION OF LIQUID SPREADING ON ASYMMETRIC
NANOSTRUCTURED SURFACES 41
K.-H. Chu, R. Xiao, M.E. Alf, K.K. Gleason, and E.N. Wang

Massachusetts Institute of Technology, USA

Break and Tabletop Exhibits
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11:30 a.m.

11:55 a.m.

12:20 p.m.
-2:00 p.m.

7:00 p.m.

-9:00 p.m.

NOTES:

Session 4 - Physical Sensors
Session Chair: A. Chavan, Corventis, Inc., USA

LORENTZ FORCE MEMS MAGNETOMETER

M.J. Thompson and D.A. Horsley
University of California, Davis, USA

AN INTRAOCULAR PRESSURE SENSOR BASED ON A
GLASS REFLOW PROCESS

R.M. Haque and K.D. Wise
University of Michigan, USA

A 15 ATM. PRESSURE SENSOR UTILIZING MICRODISCHARGES
IN A 1.6 mm® CERAMIC PACKAGE

S.A. Wright, H.A. Zipperian, and Y.B. Gianchandani
University of Michigan, USA

SUBNANOWATT MICROBUBBLE PRESSURE TRANSDUCER ..............

C.A. Gutierrez and E. Meng
University of Southern California, USA

Networking Lunch

Banquet
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49

53




7:30 a.m.

8:15 am.

9:00 a.m.

9:25 am.

9:50 a.m.

10:15 a.m.

NOTES:

Wednesday, June 9, 2010

Breakfast

Invited Speaker III
Session Chair: S. Bhave, Cornell University, USA

DEVELOPMENT OF HIGH-PERFORMANCE, HIGH-VOLUME
CONSUMER MEMS GYROSCOPES

Joe Seeger, M. Lim, and S. Nasiri
InvenSense, Inc., USA

Session 5 - Resonators/Filters
Session Chair: S. Bhave, Cornell University, USA

PARALLEL LATTICE FILTERS UTILIZING ALUMINUM
NITRIDE CONTOUR MODE RESONATORS

K.E. Wojciechowski and R.H. Olsson III
Sandia National Laboratories, USA

STABLE OSCILLATION OF MEMS RESONATORS BEYOND
THE CRITICAL BIFURCATION POINT

H.K. Lee, J.C. Salvia, S. Yoneoka, G. Bahl, Y.Q. Qu, R. Melamud,
S. Chandorkar, M.A. Hopcroft, B. Kim, and T.W. Kenny
Stanford University, USA

THERMO-ELECTRO-MECHANICAL MODELING OF HIGH

FREQUENCY THERMALLY ACTUATED I>-BAR RESONATORS

A. Rahafrooz and S. Pourkamali
University of Denver, USA

Break and Tabletop Exhibits

61

65

70
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-1:30 p.m.

1:30 p.m.

1:45 p.m.

2:00 p.m.

2:15 p.m.

NOTES:

Session 6 - Chemical/Bio Systems
Session Chair: B.L. Pruitt, Stanford University, USA

A MICROFABRICATED COMPREHENSIVE TWO-DIMENSIONAL

GAS CHROMATOGRAPHY SYSTEM 78
S. Reidy, S.-J. Kim, K. Beach, B. Block, E.T. Zellers, K. Kurabayashi,

and K.D. Wise

University of Michigan, USA

A HIGH POWER DENSITY MEMS MICROBIAL FUEL CELL .......ccccoeevveee. 82
S. Choi, H. Lee, Y. Yang, B.E. Rittmann, and J. Chae
Arizona State University, USA

BIOMIMETIC SUPERHYDROPHOBIC SURFACES USING

VIRAL NANOTEMPLATES FOR SELF-CLEANING AND

DROPWISE CONDENSATION 86
M. McCarthy‘, R. Enright"z, K. Gerasopoulos3, J.N. Culver®, R. Ghodssi®,

and E.N. Wang'

!Massachusetts Institute of Technology, USA, *University of Limerick, IRELAND, and
*University of Maryland, USA

Networking Lunch

Session 7 - Late News Oral
Session Chair: B. Frazier, Georgia Institute of Technology, USA

BULK METALLIC GLASS NANOWIRES FOR USE IN DIRECT

ALCOHOL FUEL CELL 920
M. Carmo', S. Ding', G. Kumar', K. Sun?, J. Schroers', and A.D. TaylorI

Yale University, USA and *University of Michigan, USA

DETACHMENT LITHOGRAPHY: FABRICATION OF 3D
MICROSTRUCTURES AND GUIDED-ASSEMBLY OF

NANOMATERIALS 92
J. Yeom'? and M.A. Shannon'

"University of lllinois, Urbana-Champaign, USA and >Cbana Labs Inc., USA

ELECTROTHERMAL MICROCANTILEVER WITH INTEGRATED
SOLID-STATE HEATER-THERMOMETER AND NPN

BACK-TO-BACK DIODES 94
P. Fletcher, B. Bhatia, Y. Wu, M. Shannon, and W. King

University of Illinois, Urbana-Champaign, USA

HYBRID BIOMIMETIC DIRECTIONAL MICROPHONE FOR

THE FULL SPACE SOUND SOURCE LOCALIZATION ....uiiminescseesssenens 96
C.C. Chen, Y.C. Chen, K.-Y. Lin, and Y. T. Cheng

National Chiao Tung University, TAIWAN
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2:45 p.m.

3:00 p.m.

-3:30 p.m.

5:00 p.m.

- 6:30 p.m.

6:30 p.m.

- 8:00 p.m.

8:00 p.m.

-9:30 p.m.

NOTES:

SELF-ASSEMBLING SINGLE CELLS ACROSS MICROPOSTS:
FIRST AXIAL FORCE MEASUREMENTS IN IMMATURE
CARDIOMYOCYTES

98

R.E. Taylor, K. Kim, and B.L. Pruitt
Stanford University, USA

TEMPERATURE-STABLE HIGH-Q ALN-ON-SILICON RESONATORS
WITH EMBEDDED ARRAY OF OXIDE PILLARS

R. Tabrizian, G. Casinovi, and F. Ayazi
Georgia Institute of Technology, USA

Poster/Oral Session — Preview Presentation 2
Session Chair: A. Herr, University of California, Berkeley, USA

Poster/Oral Session 3 — Contributed Posters
Session Chairs: H. Desai, MEMSIC, USA and M. Huff, MEMS Exchange, USA
See page 30 for listing of Contributed Posters for Session 3

Poster/Oral Session 4 — Commercial & Open Posters

Session Chairs: B. Frazier, Georgia Institute of Technology, USA and
M. Post, National Research Council of Canada, CANADA

See page 33 for listing of Commercial & Open Posters for Session 4

Rump Session - The MicroFeud: Come See What the Survey Says
Session Chairs: P. Hartwell, Hewlett-Packard Laboratories, USA and
B. Hardy, MEMSCAP Inc., USA

100

Assemble your "MEMS Families" to guess what are the most popular responses of the

MEMS community to the pre-survey. Fun, factoids, beer, and prizes.
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8:15 am.

9:00 a.m.

9:25 am.

9:50 a.m.

10:15 a.m.

NOTES:

Thursday, June 10, 2010

Breakfast

Invited Speaker IV

Session Chair: S. Casalnuovo, Sandia National Laboratories, USA

MICROFLUIDIC DELIVERY OF NANOMEDICINE:

THE LITTLE DROP OF FLUID THAT COULD 102
Abraham P. Lee, A.T.-H. Hsieh, A. Tovar, and K. Hettiarachchi

University of California, Irvine, USA

Session 8 - Bio Analysis
Session Chair: S. Casalnuovo, Sandia National Laboratories, USA

DISCONTINUOUS NANOPOROUS STRUCTURES ENABLE

LOW-POWER ELECTROPHORETIC IMMUNOASSAYS OF

SERUM PROTEIN BIOMARKERS 106
C. Hou and A.E. Herr

University of California, Berkeley, USA

PHARMASAT: DRUG DOSE DEPENDENCE RESULTS FROM

AN AUTONOMOUS MICROSYSTEM-BASED SMALL

SATELLITE IN LOW EARTH ORBIT 110
A.J. Ricco', M. Parra', M. Piccini', D. Ly', D. Niesel’, M. McGinnis®, A. Kudlicki?,
J.W. Hines', L. Timucin', C. Beasley', R. Ricks', M. McIntyre', C. Friedericks',

M. Henschke', R. Leung‘, M. Diaz-Aguadol, C. Kitts®, I. Mas®, R. Rasay3,

E. Agasid', E. Luzzi', K. Ronzano', D. Squires', and B. Yost'

'NASA Ames Research Center, USA, ° University of Texas Medical Branch, USA, and
3Santa Clara University, USA

AUTOMATED PROTEIN IMMUNOBLOTTING BY

PHOTOPATTERNING OF POLYACRYLAMIDE

GEL IN TWO-DIMENSIONAL MICRODEVICE 114
M. He and A.E. Herr

University of California, Berkeley, USA

Break and Tabletop Exhibits
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11:05 a.m.

11:30 a.m.

11:55 a.m.

12:20 p.m.
-2:00 p.m.

NOTES:

Session 9 — Actuators
Session Chair: J. Hammond, RFMD, USA

RADIAL THERMOELECTRIC GENERATOR MODULES FOR

IN-LINE POWER GENERATION FROM HOT GAS STREAMS ........ccceuuee. 118
I. Boniche and D.P. Arnold

University of Florida, USA

ELECTROLYSIS-BASED INCHWORM ACTUATORS .....cuiuvuerirerusnesereenen 122
L. Giacchino and Y.-C. Tai
California Institute of Technology, USA

NANOENERGETIC SILICON AS A THRUST ACTUATOR

FOR JUMPING MICROROBOTS 126
L.J. Currano', W.A. Churaman', J. Rajkowski’, C.J. Morris', and S. Bergbreiter

'U.S. Army Research Laboratory, USA and *University of Maryland, USA

PARAMETER SWEEP STRATEGIES FOR SENSING USING
BIFURCATIONS IN MEMS 130
C.B. Burgnerl, K.L. Turner', N.J. Miller?, and S.W. Shaw’

"University of California, Santa Barbara, USA and *Michigan State University, USA

Networking Lunch and Workshop Adjourns




Poster/Oral Session 1

Contributed and Late News
Monday, June 7
2:30 p.m. - 4:00 p.m.

Bio-Inspiration and Biomedical Devices

P1 3D NEURAL PROBES WITH COMBINED ELECTRICAL AND
CHEMICAL INTERFACES

134

Y. Li, J. John, X. Zhang, J. Zhang, J.A. Loeb, and Y. Xu
Wayne State University, USA

P2 LARGE AREA SPRAYING OF TERAHERTZ MATERIALS ON
FREE-STANDING BIOCOMPATIBLE SILK FILMS

138

H. Tao', J. Amsden?, A. Strikwerda', K. Fan', D.L. Kaplanz, F.G. Omenetto®,
R.D. Averitt', and X. Zhang'
'Boston University, USA and *Tufts University, USA

P3 POLYCRYSTALLINE DIAMOND-ON-POLYMER MICROELECTRODE
ARRAYS FOR MECHANICALLY-FLEXIBLE NEURAL INTERFACING
A. Hess, D. Sabens, H.B. Martin, and C.A. Zorman
Case Western Reserve University, USA

Gas Sensors

P4 MICROCANTILEVER ARRAY SENSORS USING NANOPOROUS

METAL-ORGANIC FRAMEWORKS (MOFS) FOR GAS DETECTION ....

J-H. Lee', R.J. Houk?, J.A. Greathouse®, M.D. Allendorf’, and P.J. Hesketh'
!Georgia Institute of Technology, USA and *Sandia National Laboratories, USA

P5 POROUS SILICON RESONATOR FOR SENSITIVE
VAPOR DETECTION

150

Y. Hwang, F. Gao, and R.N. Candler
University of California, Los Angeles, USA

Microfluidics

P6 A MICROFLUIDIC PLATFORM FOR THE FLUIDIC ISOLATION AND

OBSERVATION OF CELLS CHALLENGED WITH PATHOGENS ...........

C.D. James', M.W. Moorman', B.D. Carson’, J. Joo?, C.S. Branda',
R.P. Manginell', J. Lantz®, R. Renzi', A. Martino', and A K. Singh'

!Sandia National Laboratories, USA, *University of Tennessee, USA, and *GAITS,

P7 A MONOLITHIC EWOD CHIP BY SURFACE MICROMACHINING .......

W.C. Nelson and C.J. Kim
University of California, Los Angeles, USA

US4

P8 AN ESCHERICHIA COLI CONCENTRATOR USING MAGNETIC PARTICLES

IN A MICROFLUIDIC CHANNEL FOR THE URINARY TRACT
INFECTION (UTI) APPLICATION

162

Y. Yang, S. Kim, and J. Chae
Arizona State University, USA
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P9

P10

P11

P12

Modeling,

P13

P14

P15

P16

P17

P18

LOW PRESSURE DROP MICRO PRECONCENTRATORS WITH A
COBWEB TENAX-TA FILM

B. Alfeeli"? and M. Agah'
"Virginia Polytechnic Institute and State University, USA and
’Kuwait Institute for Scientific Research, KUWAIT

LUMPED-ELEMENT ANALYSIS OF AN ELECTROSTATIC
SQUEEZE-FILM MEMS DROPLET EJECTOR

E.P. Furlani', H.V. Panchawagh', and T.L. Sounart’
'Eastman Kodak Company, USA and Sandia National Labortories, USA

SURFACE MEDIATED FLOWS IN GLASS NANOFLUIDIC DEVICES ........

S. Prakash and M.B. Karacor
Ohio State University, USA

THREE-DIMENSIONAL TIME RESOLVED MEASUREMENTS
OF CHARGED QUANTUM DOTS IN NANOCONFINED
CHANNELS USING TOTAL INTERNAL REFLECTION
FLUORESCENCE MICROSCOPY (TIRFM)

T.M. Wynne and S. Pennathur
University of California, Santa Barbara, USA
Characterization, Fabrication and Materials

A HYBRID TECHNOLOGY FOR Pt-Rh AND SS316L HIGH
POWER MICRO-RELAYS

F.M. Ozkeskin and Y.B. Gianchandani
University of Michigan, USA

A STUDY ON NONLINEAR DYNAMICS OF MEMS INERTIAL
SENSOR UNDER OVERLOAD CONDITIONS

D. Lin, T. Miller, and K. Suryanarayanan
Freescale Semiconductor, Inc., USA

AN SPM-BASED CONTACT TESTER FOR STUDY
OF MICROCONTACTS

L. Chen', Z.J. Guo?, N. Joshi', H. Eid', G.G. Adams', and N.E. McGruer'
!Northeastern University, USA and *University of Pennsylvania, USA

ATOMIC LAYER DEPOSITED ALUMINA FOR USE AS AN ETCH

BARRIER AGAINST XENON DIFLUORIDE ETCHING .......couvueerunreereruerenenen

G.L. Smith', R.G. Polcawich', J.S. Pulskamp', T. Waggonerz, and J.F. Conley, 2
'US Army Research Laboratory, USA and *Oregon State University, USA

CONTACT GEOMETRY EFFECTS ON FRICTION IN
MEMS PROBE ARRAYS

W.S. Smith', P.G. Hartwell?, R.G. Walmsley?, and T.W. Kenny'
IStanford University, USA and ’HP Labs, USA

FABRICATION OF MULTIPLE HEIGHT MICROPROBES USING
UV LITHOGRAHY ON TIMED-DEVELOPMENT-AND-THERMAL-
REFLOWED PHOTORESIST

J.K. Kim, H.C. Ahn, X. Cheng, K.-T. Kim, G.-H. Kim, and Y.K. Yoon
University at Buffalo, The State University of New York, USA
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170

174

178

182

186

190

194

198

202



P19

P20

P21

P22

P23

P24

HIGH CURRENT PROPERTIES OF A MICROSPRING CONTACT
FOR FLIP CHIP PACKAGING

B. Cheng"z, E.M. Chow', D. DeBruykerl, 1. Shubin®, J. Cunningham3,

A. Chow?, J. Shi*, M. Griere®, and K.F. Bohringer2

'Palo Alto Research Center, Inc., USA, *University of Washington, USA, and
3Oracle, USA

LITHOGRAPHICAL PATTERNING AND CARBONIZATION OF
ELECTROSPUN SU-8 NANOFIBERS FOR A HIGH
CAPACITY ELECTRODE

G.-H. Kim, G.J. Kim, and Y.-K. Yoon
University at Buffalo, The State University of New York, USA

OHMIC CONTACT WITH ENHANCED STABILITY TO
POLYCRYSTALLINE SILICON CARBIDE VIA
CARBON INTERFACIAL LAYER

F. Liu, B. Hsia, D.G. Senesky, C. Carraro, A.P. Pisano, and R. Maboudian
University of California, Berkeley, USA

ONE MASK ONE EXPOSURE IN-SITU MAGNETIC
ACTUATOR FABRICATION METHOD

S.E. Chung, J. Kim, S. Min, L.N. Kim, and S. Kwon
Seoul National University, KOREA, SOUTH

SELF-POWERED ION GAUGE AND SELF-POWERED ION PUMP ...............

Y. Luand A. Lal
Cornell University, USA

VERTICAL PILLAR ARRAYS AS PLASMON NANOCAVITIES .........ccceueuenene

M. Bora, B.J. Fasenfest, E.M. Beheymer, A.S.-P. Chang, H.T. Nguyen, J.A. Britten,
C.C. Larson, and T.C. Bond
Lawrence Livermore National Lab, USA

Physical and Optical Sensors and Devices

P25

P26

P27

P28

A BIAXTAL MICROMIRROR FOR ANGULAR AND DEPTH SCANNING
IN OPTICAL COHERENCE TOMOGRAPHY (OCT)

U. Izhar', B.S. Ooi% and S. Tatic-Lucic'
!Lehigh University, USA and
King Abdullah University of Science and Technology (KAUST), SAUDI ARABIA

ACOUSTIC TRANSDUCERS BUILT ON EDGE-RELEASED
MEMS STRUCTURES

S.-J. Chen, Y K. Choe, and E.S. Kim
University of Southern California, USA

FABRICATION AND ELECTRICAL CHARACTERIZATION OF

MICROSCALE DIELECTRIC BARRIER DISCHARGE DEVICES ..................

J.C. Zito and D.P. Arnold
University of Florida, USA

INTEGRATED VERTICAL PARALLEL PLATE
CAPACITIVE HUMIDITY SENSOR

N. Lazarus and G.K. Fedder
Carnegie Mellon University, USA
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206

210

214

218

230

234

242



P29 MICROMACHINED MULTIFUNCTIONAL PIEZOELECTRIC
T-BEAM TRANSDUCERS 246
Z. Zhang, K. Mateti, C.D. Rahn, and S. Tadigadapa
Pennsylvania State University, USA

P30 PIEZORESISTIVE MICROCANTILEVERS FROM
ULTRANANOCRYSTALLINE DIAMOND 250
N.L. Privorotskaya', H. Zeng?, J.A. Carlisle?, R. Bashir', and W.P. King'
"University of Illinois, Urbana-Champaign, USA and
’Advanced Diamond Te echnologies, USA

P31 THIN SILICON MEMS CONTACT-STRESS SENSOR 254
J. Kotovsky', A.C. Tooker', and D.A. Horsley?
!Lawrence Livermore National Lab, USA and *University of California, Davis, USA

Late News

P32 A FULLY-PASSIVE WIRELESS MICROFABRICATED
NEURO-RECORDER 258
H.N. Schwerdt, W. Xu, S. Shekhar, A. Abbaspour-Tamijani, B.C. Towe, and J. Chae
Arizona State University, USA

P33 NOVEL METHOD OF PROTECTING AND CONNECTING CMOS CHIPS
ENABLES NETWORKED PACING LEADS 260
R. Azevedo, B. Costello, J. Frank, M. Jensen, T. Thompson, and M. Zdeblick
Proteus Biomedical, Inc, USA

P34 NUMERICAL MODELING AND EXPERIMENTAL VERIFICATIONS
OF SINGLE-STEP, DEPOSITION-FREE, HERMETIC SEALING
USING SILICON MIGRATION 262
R. Kant and H. Choo
Lawrence Berkeley National Laboratory, USA

P35 SILICON MICROMACHINING TECHNIQUES FOR SUBMILLIMETER
WAVE APPLICATIONS 264
C. Lee, B. Thomas, G. Chattopadhyay, A. Peralta, R. Lin, C. Jung, and I. Mehdi
Jet Propulsion Laboratory, USA

13



Poster Session 2
Contributed and Late News

Monday, June 7
4:00 p.m. - 5:30 p.m.

Bio-Inspiration and Biomedical Devices

P36 A MONOLITHIC MICRO DEVICE FOR GLUCOSE-RESPONSIVE
INSULIN DELIVERY
J. Chen, C.R. Gordijo, M. Chu, X.Y. Wu, and Y. Sun
University of Toronto, CANADA

P37 MANDUCA SEXTA OLFACTORY NEURAL INTERFACE .......ccocienveicruressercnns
C.J. Shen, A. Ramkumar, A. Lal, and R.F. Gilmour
Cornell University, USA

P38 SENSING SINGLE CELL CONTRACTILITY UTILIZING
MOIRE FRINGES
X.Y. Zheng', H. Surks?, and X. Zhang'
!Boston University, USA and *Tufts Medical Center, USA

Gas Sensors

P39 MICROFABRICATED GAS CHROMATOGRAPH FOR
SUB-PPB DETERMINATIONS OF TCE IN VAPOR
INTRUSION INVESTIGATIONS
H.W. Chang, S.K. Kim, T. Sukaew, F. Bohrer, and E.T. Zellers
University of Michigan, USA

Microfluidics

P40 A MICROMACHINED CLOG-FREE EJECTOR FOR LONG-TERM
RELIABLE HYDROGEL PRINTING
R. Almeida and J.W. Kwon
University of Missouri, USA

P41 CHARACTERIZATION OF COLLOIDAL SYSTEMS IN A STANDALONE
PZT-GLASS CAPILLARY MICROFLUIDIC ULTRASONIC TWEEZER .......
M.K. Araz and A. Lal
Cornell University, USA

P42 ELASTOMERIC RESERVOIR FOR MEMS-BASED TRANSDERMAL
DRUG DELIVERY SYSTEMS
C.T. Smith', P. Wei', M. Mojarradz, M. Chiappettaz, B. Ziaie', and M.P. Rao®
! Purdue University, USA, °Eli Lilly & Company, USA, and
3University of California, Riverside, USA

P43 FLOW RATE INSENSITIVE THERMAL CONDUCTIVITY DETECTOR ......
B.C. Kaanta', H. Chen?, and X. Zhang'
'Boston University, USA and zSchlumberger Doll Research, USA
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270

274

278

282

290



P44 NANOPARTICLE SEPARATION AND METROLOGY BY
THREE-DIMENSIONAL NANOFLUIDIC SIZE EXCLUSION ... 298
S.M. Stavis, J. Geist, and M. Gaitan
National Institute of Standards and Technology, USA

P45 PLANAR PHOSPHOLIPID MEMBRANES IN MICROFLUIDICS
ENABLING KINETICS STUDIES OF CERAMIDE CHANNELS ......ccoveiuenne 302
C. Shao, M. Colombini, and D.L. DeVoe
University of Maryland, USA

Modeling, Characterization, Fabrication and Materials

P46 A LARGE-SCALE FLEXIBLE MOLDING TECHNOLOGY FOR
PRODUCING BIOMIMETIC DRY ADHESIVES IN MULTIPLE
MATERIALS USING A COMMERICAL ACRYLIC MASTER ......ccccoevrerrencnene 304
D.E. Sameoto' and C. Menon®
"University of Alberta, CANADA and *Simon Fraser University, CANADA

P47 APPLICATION OF MILLISECOND PULSED LASER
WELDING IN MEMS PACKAGING 308
P. Bozorgi, C.B. Burgner, Z. Yie, C. Ding, K.L. Turner, and N.C. MacDonald
University of California, Santa Barbara, USA

P48 CHARACTERIZATION OF THE COMPLETE STRESS STATE IN
THIN FILM CMOS LAYERED MATERIALS 312
F. Fachin', M. Varghese?, S.A. Nikles?, and B.L. Wardle'
'Massachusetts Institute of Technology, USA and MEMSIC Inc., USA

P49 DERIVING A SIMULATION MODEL OF A SINGLE 40-KHZ CMUT CELL
FROM IMPEDANCE AND INTERFEROMETER MEASUREMENTS ............. 316
1.0. Wygant'?, M. Kupnik', and B.T. Khuri-Yakub'
!Stanford University, USA and *National Semiconductor, USA

P50 ELECTRICAL CHARACTERIZATION OF PECVD SILICON CARBIDE
FOR APPLICATION IN MEMS VAPOR HF SACRIFICIAL RELEASE .......... 320
L. Chen', T. Lee?, C. Regan', F. Sammoura', C. Tsau', M. Mehreganyz,
K. Nunan', and K. Yang'
!Analog Devices Inc., USA and *Case Western Reserve University, USA

P51 GROWTH OF HIGHLY C-AXIS ORIENTED ALN FILMS
ON 3C-SIC/SI SUBSTRATE 324
C.-M. Lin', W.-C. Lien', T.-T. Yen', V.V. Felmetsger’, D.G. Senesky’',
M.A. Hopcroft®, and A.P. Pisano'
!University of California, Berkeley, USA, *Tegal Corporation, USA, and
Hewlett-Packard Laboratories, USA

P52 HIGH PERMEABILITY PERMALLOY FOR MEMS 328
M. Glickman', T. Niblock?, J. Harrison', I.B. Goldberg', P. Tseng', and J.W. Judy'
"University of California, Los Angeles, USA and *Magzor, Inc., USA

P53 MICROFABRICATED QUASIPERIODIC OPTICAL DIFFRACTION
APERTURE ARRAYS FOR THE NANOMETROLOGY OPTICAL
RULER IMAGING SYSTEM 332
N. Yoshimizu, A. Lal, and C.R. Pollock
Cornell University, USA
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P55

P56

P57

PACKAGING OF LARGE LATERAL DEFLECTION MEMS USING
A COMBINATION OF FUSION BONDING AND EPITAXIAL
REACTOR SEALING

M. Messana, A.B. Graham, S. Yoneoka, R.T. Howe, and T.W. Kenny
Stanford University, USA

PDMS AND SILICON MICROMECHANISMS IN A
MONOLITHIC PROCESS

A. Gerratt, I. Penskiy, and S. Bergbreiter
University of Maryland, USA

TIME EVOLUTION OF RELEASED HOLE ARRAYS INTO
MEMBRANES VIA VACUUM SILICON MIGRATION

J. Provine', N. Ferralis?, A.B. Graham', M.W. Messana', R. Kant®,

R. Maboudian?, T.W. Kenny', and R.T. Howe'

!Stanford University, USA, “University of California, Berkeley, USA, and
*University of California, San Francisco, USA

VERY-HIGH-ASPECT-RATIO MICRO METAL STRUCTURES OF
NON-STRAIGHT PATTERNS

G. Sun', X. Zhao’, and C.-J. Kim'
"University of California, Los Angeles, USA and *Nankai University, CHINA

Physical and Optical Sensors and Devices

P58

P59

P60

Pol

P62

P63

100 NM THICK ALUMINUM NITRIDE BASED PIEZOELECTRIC
NANO SWITCHES EXHIBITING 1 MV THRESHOLD VOLTAGE
VIA BODY-BIASING

N. Sinha', Z. Guo', V.V. Felmetsger?, and G. Piazza'
"University of Pennsylvania, USA and *Tegal Corporation, USA

A PLANAR, INTEGRATED TOTAL INTERNAL REFLECTION
SENSOR FOR BIOFOULING DETECTION

K.H. Nam'?, W. Choi’, J. Yeo", S.H. Ko*, and L. Lin'

"University of California, Berkeley, USA, ’Ewha Womens University, KOREA,
LG Innotek, KOREA, SOUTH, and *Korea Advanced Institute of Science and
Technology (KAIST), KOREA, SOUTH

AN ALUMINUM NITRIDE PIEZOELECTRIC MICROPHONE
FOR AEROACOUSTIC APPLICATIONS

M.D. Williams, B.A. Griffin, A. Ecker, J. Meloy, and M. Sheplak
University of Florida, USA

LOW-COST THERMAL MEMS GYROSCOPE

A.M. Leung
Simon Fraser University, CANADA

PASSIVE WIRELESS DIRECT SHEAR STRESS MEASUREMENT ...........

J. Sells, V. Chandrasekharan, H. Zmuda, M. Sheplak, and D.P. Arnold
University of Florida, USA

REAL-TIME HERMITICITY DETECTION USING TITANIUM
DIOXIDE THIN FILM RESISTORS AS BOTH OXYGEN
AND PRESSURE SENSORS

F. Sammoura and K. Yang
Analog Devices Inc., USA
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P64 WICKING OPTIMIZATION FOR THERMAL COOLING - WITH
A TITIANIUM BASED FLAT HEAT PIPE SYSTEM 376
C. Ding, P. Bogorzi, M. Sigurdson, C.D. Meinhart, and N.C. MacDonald
University of California, Santa Barbara, USA

Late News

P65 A WIRELESS-ENABLED RADIATION DETECTOR USING
MICROMACHINED STEEL AND GLASS ELEMENTS
IN A TO-5 PACKAGE 380

C.K. Eun and Y.B. Gianchandani
University of Michigan, USA

P66 BIOINSPIRED WATER-ENHANCED ACCELERATION SENSING
USING ARTIFICIAL HAIRCELL SENSOR 382
H. Hu and C. Liu
Northwestern University, USA

P67 HETERODYNED ELECTROSTATIC TRANSDUCTION OSCILLATORS
EVADE LOW FREQUENCY NOISE ALIASING 384
G. Bahl', J. Salvia', HK. Lee', R. Melamud®, B. Kim®, R.T. Howe', and T.W. Kenny'
!Stanford University, USA, *SiTime Corporation, USA, and
*Sandia National Laboratories, USA

P68 HIGH ASPECT RATIO TRANSMISSION LINES MICROMACHINED
IN SILICON WITH LARGE THERMAL OXIDE DIELECTRICS ........ccccoeruuene 386
S.T. Todd, J.E. Bowers, and N.C. MacDonald
University of California, Santa Barbara, USA

P69 LOW TEMPERATURE QUALITY FACTOR SCALING OF GHz
FREQUENCY SILICON RESONATORS 388
E. Hwang and S.A. Bhave
Cornell University, USA

P70 TWO DEGREE OF FREEDOM PZT MEMS ACTUATED FLAPPING
WINGS WITH INTEGRATED FORCE SENSING 390
J.S. Pulskamp, G.L. Smith, R.G. Polcawich, C.M. Kroninger, and E.D. Wetzel
U.S. Army Research Laboratory, USA
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A STUDY OF MICROMACHINED DISPLACEMENT PUMPS

FOR VACUUM GENERATION 392
H. Zhou, V. Sharma, H. Li, and M.A. Schmidt

Massachusetts Institute of Technology, USA

A WIRELESSLY CONTROLLED SHAPE-MEMORY-ALLOY

MEMS GRIPPER MICROFABRICATED USING AN
ELECTROPLATING-BASED BONDING PROCESS 396
M.S. Mohamed Ali'? and K. Takahata'

"University of British Columbia, CANADA and *Universiti Teknologi Malaysia,
MALAYSIA

CMOS-MEMS 8-BIT MEMDAC NANOPOSITIONER WITH

INTEGRATED POSITION SENSING AND DIGITAL CONTROL .....cccceeevevrnee 400
N. Sarkar and R. Mansour

University of Waterloo, CANADA

HIGH-SPEED AXIAL-FLUX PERMANENT MAGNET MICROMOTORS

WITH ELECTROPLATED WINDINGS 404
F. Herrault, P. Galle, and M.G. Allen

Georgia Institute of Technology, USA

SINGLE-LAYER ELASTOMERIC OUT-OF-PLANE ACTUATOR

WITH ASYMMETRIC SURFACE PROFILE 408
T. Maleki, G. Chitnis, A. Panja, and B. Ziaie

Purdue University, USA

Diagnostics, Systems, and Analysis

A CHEMOMECHANICAL NANOMACHINE FOR SENSING AND

ACTUATION BASED ON A BIASED BROWNIAN RATCHET
ARCHITECTURE 412
G. Lavella', R. Morfino?, and M.M. Maharbiz'

"University of California, Berkeley, USA and *Polytechnic University of Turin, ITALY

DISPOSABLE IMMUNOASSAY CHIPS FOR HIV MONITORING IN
RESOURCE-CONSTRAINED ENVIRONMENTS 415
C.-F. Chen'?, J. Liu', E. Wong3, C.-C. Changz, L. Hewlett®, and D.L. DeVoe'

'University of Maryland, USA, *National Taiwan University, TAIWAN, and

3U.S. Food and Drug Administration, USA

FAST AND MINIMALLY-INVASIVE TUMOR MARGIN

DETECTION USING A NOVEL MICROMACHINED

“SIDE-VIEWING” OIDRS PROBE 418
C.-C. Chang', A. Garcia-Uribe', J. Zou', L.V. Wang?, B. Banerjee °, and J. Kuczynski®
"Texas A&M University, USA, 2 Washington University, St. Louis, USA, and

SUniversity of Arizona College of Medicine, USA
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P80

P81

P82

P83

P84

HUMAN TEAR FLUID DIAGNOSTIC ASSESSMENT ENABLED

BY MICROFLUIDIC PROTEIN ELECTROPHORESIS 422
K. Karns, A. Denisin, and A.E. Herr

University of California, Berkeley, USA

ISOELECTRIC FOCUSING — MULTIPLEXED REVERSED PHASE LIQUID
CHROMATOGRAPHY - MALDI-TOF MASS SPECTROMETRY IN

A MICROVALVE-INTEGRATED POLYMER CHIP 426
J. Liu', C.-C. Chen', C.-C. Changz, and D.L. DeVoe'

"University of Maryland, USA and *National Taiwan University, TAIWAN

MICROFABRICATED SUBSTRATES FOR THE REMOTE GENERATION

OF PRECISION FORCES ON SINGLE CELLS VIA INTRACELLULAR
MAGNETIC FLUORESCENT NANOPARTICLES 428
P. Tseng, J.W. Judy, and D. Di Carlo

University of California, Los Angeles, USA

ON-CHIP PCR WITH FREE-STANDING PARYLENE CHANNEL ......cccccoeueue 431
P. Satsanarukkit, H. Lo, Q. Quach, and Y.C. Tai
California Institute of Technology, USA

STRETCHABLE TACTILE SENSING SKIN FOR INTELLIGENT
PROSTHETIC LIMBS 435
S. Zhao, H. Hu, and C. Liu

Northwestern University, USA

THE CAPTURE AND 3-D CULTURE OF VIABLE CIRCULATING

TUMOR CELLS USING HIGH OPEN-FACTOR PARYLENE-C/HT
MEMBRANE FILTERS 439
B.Lu', T. Xu’, A. Goldkorn’, and Y.C. Tai'

!California Institute of Technology, USA and *University of Southern California, USA

Power Generation and Management

P85

P86

P87

P88

ALL-SOLID-STATE 3-D RECHARGEABLE LITHIUM BATTERIES

WITH SILICON ROD STRUCTURED ELECTRODE 443
J. Wang, J.E. Trevey, S.H. Lee, and V.M. Bright

University of Colorado, USA

HIGHLY EFFICIENT IONIC WIND-BASED COOLING

MICROFABRICATED DEVICE FOR MICROCHIP

COOLING APPLICATIONS 447
A. Ongkodjojo, R.C. Roberts, A. Abramson, and N.C. Tien

Case Western Reserve University, USA

MATERIAL DISTRIBUTION DESIGN FOR A PIEZOELECTRIC ENERGY
HARVESTER DISPLAYING GEOMETRIC NONLINEARITY ....ccceeveursursasansanee 451
M.A. Philippine, C.-F. Chiang, J. Salvia, C.M. Jha, S. Yoneoka, and T.W. Kenny
Stanford University, USA

MICROMACHINED THICK-FILM COPPER POWER INDUCTORS AND
TRANSFORMERS FOR INTEGRATED POWER CONVERTERS ....
C.D. Meyer'?, S.S. Bedair', B.C. Morgan', and D.P. Arnold*

'U.S. Army Research Laboratory, USA and *University of Florida, USA

19



Resonant Devices

P89

P90

P91

P92

P93

P94

P95

P96

ACOUSTIC RESONANCE IN AN INDEPENDENT-GATE FINFET ........ccccceeeu. 459
D. Weinstein' and S.A. Bhave?
'Massachusetts Institute of Technology, USA and *Cornell University, USA

CAPACITIVE-PIEZO TRANSDUCERS FOR HIGHER

Q CONTOUR-MODE ALN RESONATORS AT 1.2 GHZ 463
L.-W. Hung and C.T.-C. Nguyen

University of California, Berkeley, USA

CAPACITIVELY TRANSDUCED MICROMECHANICAL

RESONATORS WITH SIMULTANEOUS LOW

MOTIONAL RESISTANCE AND Q > 70,000 467
M. Akgul, B. Kim, Z. Ren, and C.T.-C. Nguyen

University of California, Berkeley, USA

GHZ RANGE NANOSCALED ALN CONTOUR-MODE RESONANT

SENSORS (CMR-S) WITH SELF-SUSTAINED CMOS OSCILLATOR ............ 471
M. Rinaldi, C. Zuniga, C. Zuo, and G. Piazza

University of Pennsylvania, USA

Q AMPLIFICATION IN GALLIUM NITRIDE THICKNESS-MODE

FILTERS USING ACOUSTOELECTRIC EFFECT 475
V.J. Gokhale, Y. Shim, V.A. Thakar, and M. Rais-Zadeh

University of Michigan, USA

QUALITY FACTOR SENSITIVITY TO CRYSTALLOGRAPHIC AXIS
MISALIGNMENT IN SILICON MICROMECHANICAL RESONATORS ....... 479
A.K. Samarao and F. Ayazi

Georgia Institute of Technology, USA

SENSITIVITY ENHANCEMENT USING PARAMETRIC

AMPLIFICATION IN A RESONANT SENSING ARRAYY ....covvvrevrenesnnsussessenens 483
Z.Yie', K.L. Turner', N.J. Miller’, and S.W. Shaw’

"University of California, Santa Barbara, USA and *Michigan State University, USA

VACUUM ENCAPSULATED RESONATORS FOR

HUMIDITY MEASUREMENT 487
R.G. Hennessy, M.M. Shulaker, R. Melamud, N. Klejwa, S.A. Chandorkar,

B.S. Kim, J. Provine, T.W. Kenny, and R.T. Howe

Stanford University, USA
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Commercial Posters

CP1

CP2

CP3

CP4

CP5

CP6

CP7

CP8

CP9

CP10

CP11

A NOVEL APPROACH TO MEMS/IC CO-DESIGN AND CO-SIMULATION
M. Kamon', S. Breit', G. Lorenz?, S. Rouvillois?, and J.-F. Chianetta’
Coventor, Inc., USA and *Coventer, Inc., FRANCE

A NOVEL METHOD FOR FILLING AND PLANARIZATION OF HIGH
ASPECT RATIO TRENCHES AND VIAS

R. Trichur, M. Fowler, J. McCutcheon, and M. Daily

Brewer Science, Inc., USA

A UNIVERSAL, HIGH-VACUUM, WAFER-LEVEL, MEMS PACKAGING
TECHNOLOGY/SERVICE

D. Sparks, S. Massoud-Ansari, T. Hubbard, and B. Newman

Integrated Sensing Systems (ISSYS), Inc., USA

BROAD-BANDWIDTH, TIME-DOMAIN VIBRATION MEASUREMENTS ON
AN ULTRASOUND TRANSDUCER WITH A NEW ULTRA-HIGH-
FREQUENCY LASER DOPLER VIBROMETER

J. Foley', D.E. Oliver', S. Boedecker?, G. Siegmund?®, and C. Rembe?

IPolytec, Inc., USA and "Polytec GmbH, GERMANY

CAVITY SOI: ADDED VALUE FOR MEMS MANUFACTURING
P. Sandow', J. Mikinen?, J. Sormunen?, M. Palokangasz, and J. Karttunen®
!Okmetic Inc., USA and *Okmetic Oyj, FINLAND

CO-DESIGN AND SIMULATION TOOLS FOR MEMS BASED SYSTEMS
M.A. Maher' and S. Cases®
'SoftMEMS LLC, USA and *Soft MEMS EURL, FRANCE

COMPARISON OF ETCH PROCESSES FOR PATTERNING HIGH ASPECT
RATIO AND NANOSCALE FEATURES IN SILICON

R. Gunn, D. Stephens, and C. Welch

Oxford Instruments Plasma Technology

JOURNAL OF MICROMECHANICS AND MICROENGINEERING:
EXPRESS MEMS RESEARCH WITH JMM

1. Forbes

IOP Publishing, USA

MORE GAIN, LESS PAIN - HOW A LAW FIRM'S TECHNICAL DEPTH
IMPROVES THE PATENT PROCESS

J. Walker and W. Breyer

DeMont & Breyer Patent Law, USA

SINGLE WAFER, "DRY" HF VAPOR OXIDE ETCH TOOL FOR UNIVERSITY
AND SMALL R&D FACILITIES

D. Vestyck, P. Hammond, and D. Vestyck

Primaxx Inc., USA

SPRINGER'S NEW WEB BASED RESEARCH TOOLS
S. Elliot, O. Ernst, and B. Bishop
Springer, USA
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OP7
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A LOW-POWER BIOMIMETIC ANGULAR ROTATION SENSOR FOR A
VESTIBULAR PROSTHESIS

P. Bhatti', P. Challa'?, and M. McClain®

!Georgia Institute of Technology, USA *Emory University, USA, and *Axion Biosciences

A MICROFLUIDIC SYSTEM FOR VOLUMETRIC MEASUREMENT OF
CONDUCTIVE FLUIDS

H. Yu', R.C. Roberts', D. Li*, K. Xu’, and N.C. Tien'

!Case Western Reserve University, USA and *Tianjin University, CHINA

A MICROMACHINED WORKBENCH FOR MEASURING THERMOPOWER
OF NANOMATERIALS

P. Joshi', M.P. Chang', V. Toutam', N.B. Duarte?, and S.A. Tadigadapa'

! Pennsylvania State University, USA and *Solar Power Industries, USA

ADVANCED SPUTTER TECHNOLOGY FOR PIEZOELECTRIC ALN FILMS
V.V. Felmetsger and P.N. Laptev
OEM Group Inc., USA

ALD-METAL UNCOOLED BOLOMETERS

S. Yoneoka', M. Ligerz, G. Yama®, F. Feldmann®, R. Schuster’, J. Provine', R.T. Howe',
and T.W. Kenny'

!Stanford University, USA and

’Robert Bosch LLC Research and Te echnology Center, USA

ASYMMETRICALLY-GAPPED CANTILEVER -- REVISITED
Y. Li, Q. Zheng, H. Tu, Y. Hu, and Y. Xu
Wayne State University, USA

CLASS ON A CHIP

T. Dallas', G. Sivakumar', G. Ramirez', S. Lacouture', A. Vijayasail, 0. Sahil', S.
Rawool', S. Johns?, J.A. Nava®, M. Cole', L. Sokol, and C. Melhauser*

Texas Tech University, USA, *Baylor University, USA, *Angelo State University, USA,
and *University of Colorado, USA

FORMALDEHYDE SENSORS BASED ON Sn0,/NiO NANOCOMPOSITE
FILMS PREPARED BY PULSED LASER DEPOSITION

M.L. Post, J.L. Dunford, J.J. Tunney, X. Du, D. Stewart, J. Weber, and M. Post
National Research Council of Canada, CANADA

FRACTURE STRENGTH OF DEEP REACTIVE ION-ETCHED SILICON WITH
A RANGE OF SIDEWALL ROUGHNESSES

B.M. Huigens', G. Beique?, F. Modica®, and A.M. Fitzgerald'

'AM Fitzgerald & Associates, LLC, USA and *Tegal Corporation, USA

HIGH-ASPECT-RATIO CNT MICRONOZZLES FOR ELECTROSPRAY
IONIZATION

AM. Konneker', N.B. Morrill', S.A. Gettyz, Y. Zhengz, R.C. Davis', R.R. Vanflett',
and D.D. Allred"

!Brigham Young University, USA and *Goddard Space Flight Center, USA

LATERAL MERGING CONTINUOUS INKJET
Y. Xie and C. Ellinger
Eastman Kodak Co., USA
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OP15

OP16

OP17

OP18

OP19

OP20
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OP22

MAGNETIC BEADS MANIPULATION ON A CMOS CHIP
T. Ishikawa, F. Kaneko, J. Lee, and K. Johguchi
Hiroshima University, JAPAN

MICRO-ELECTROMECHANICAL INDUCTORS FOR POWER CONVERTERS
Y. Zhang and D.P. Arnold
University of Florida, USA

MICROBALL BEARINGS FOR MICROSYSTEMS INTEGRATION
M.IL. Beyaz, B. Hanrahan, and R. Ghodssi
University of Maryland, USA

MICROFLUIDIC POWER SOURCE BASED ON SUPERLYOPHOBIC POROUS
Si MEMBRANES

V.V. Lifton and S. Simon

mPhase Technologies, Inc., USA

NANOSTRUCTURED PIEZOELECTRIC ACOUSTIC SENSORS
S.B. Horowitz', D. Mathias', J.P. Cortes', J. Fox', M. Sanghadasaz, and P. Ashley2
'Ducommun, Inc., USA and *US Army - AMRDEC, USA

PARAMETER SWEEP STRATEGIES FOR SENSING USING BIFURCATIONS
IN MEMS

C.B. Burgner', N.J. Miller?, K.L. Turner’, and S.W. Shaw?

!University of California, Santa Barbara, USA and *Michigan State University, USA

PIEZORESISTIVE VS. PIEZOELECTRIC MICROCANTILEVERS FOR
CONTACT MODE SCANNING PROBES

J.C. Doll and B.L. Pruitt

Stanford University, USA

QUARTZ RESONATOR ARRAY FOR CALORIMETRIC (BIO)CHEMICAL
SENSING APPLICATIONS

K. Ren, P. Kao, M.B. Pisani, and S. Tadigadapa

Pennsylvania State University, USA

QUARTZ RESONATOR MEMS ARRAYS FOR ROOM TEMPERATURE
INFRARED IMAGING

M.B. Pisani, K. Ren, P. Kao, and S. Tadigadapa

Pennsylvania State University, USA

THROUGH-SILICON VIAS FORMED BY SOLDER-PUMP PRINTING
J. Gu, W. Pike, and W. Karl
Imperial College London, UK

TOBACCO MOSAIC VIRUS BIOTEMPLATED NANOSTRUCTURES FOR
SMALL-SCALE ENERGY STORAGE APPLICATIONS

K. Gerasopoulos', M. McCarthy?, X. Chen', J. Culver', C. Wang', and R. Ghodssi'
"University of Maryland, USA and *Massachusetts Institute of Technology, USA
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