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PREFACE

Symposium S, “Microelectromechanical Systems—Materials and Devices IV,” held

November 29–December 3 at the 2010 MRS Fall Meeting in Boston, Massachusetts,

focused on micro- and nanoelectromechanical systems (MEMS/NEMS), technologies

which were spawned from the fabrication and integration of small-scale mechanical,

electrical, thermal, magnetic, fluidic, and optical sensors and actuators with micro-

electronic components. MEMS and NEMS have enabled performance enhancements and

manufacturing cost reductions in a number of applications, including optical displays,

acceleration sensing, radio-frequency switching, drug delivery, chemical detection, and

power generation and storage. Although originally based on silicon microelectronics, the

reach of MEMS and NEMS has extended well beyond traditional engineering materials,

and now includes nanomaterials (nanotubes, nanowires, nanoparticles), smart materials

(piezoelectric and ferroelectric materials, shape memory alloys, pH-sensitive polymers),

metamaterials, and biomaterials (ceramic, metallic, polymeric, composite-based implant

materials). While these new materials provide more freedom with regards to the design

space of MEMS and NEMS, they also introduce a number of new fabrication and

characterization challenges not previously encountered with silicon-based technology.

The symposium was devoted to addressing these challenges by providing a common

forum for materials researchers and device engineers to discuss the relationships between

MEMS and NEMS materials and device design, fabrication, performance, and reliability.

32 papers from the symposium are included in this proceedings volume. Of these, nine

deal with material development and optimization, seven are devoted to process

integration, eight explore new micro- and nanosensors, and eight look to address various

aspects of material and device reliability. Thus, the volume focuses on both newer

materials in the development and integration stages and traditional materials in the device

optimization and reliability stages. Furthermore, it is worthwhile to note the continued

success of MEMS and NEMS in drug delivery (one paper), cell manipulation and analysis

(one paper), and power generation and storage (one paper), as these topics are critical to

the emerging areas of nanomedicine and renewable energy.

This volume represents the fourth installment in a series of proceedings by MRS on

this topic; the first three volumes were published as volumes 1052, 1139, and 1222. The

fifth symposium in this series is scheduled for the 2011 MRS Fall Meeting.

Frank W. DelRio

Maarten P. de Boer

Christoph Eberl

Evgeni Gusev

February 2011
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M.H. Rümmeli, J. Warner, 2011, ISBN 978-1-60511-261-9

Volume 1285EdChallenges in Roll-to-Roll (R2R) Fabrication for Electronics and Other Functionalities,

T. Blaudeck, G. Cho, J.H. Daniel, M.R. Dokmeci, 2011, ISBN 978-1-60511-262-6

Volume 1286EdMolecular and Hybrid Materials for Electronics and Photonics, J. Liu, 2011,

ISBN 978-1-60511-263-3

Volume 1287EdLow-Temperature-Processed Thin-Film Transistors, E. Fortunato, 2011,

ISBN 978-1-60511-264-0

Volume 1288EdNovel Fabrication Methods for Electronic Devices, P. Andrew, 2011,

ISBN 978-1-60511-265-7

Volume 1289EdControlling Material Properties and Charge-Carrier Interactions with Quantum-Dot Coupling,

2011, ISBN 978-1-60511-266-4

Volume 1290EdMagnetism and Correlated Electronic Structure of NitridesdRare-Earth and Transition

Metals as Constituents and Dopants, W.R.L. Lambrecht, A. Ney, K. Smith, H.J. Trodahl,

2011, ISBN 978-1-60511-267-1

Volume 1291EdIntegrated Nonreciprocal PhotonicsdMaterials, Phenomena and Devices, V. Fratello,

M. Levy, B. Stadler, M. Vanwolleghem, 2011, ISBN 978-1-60511-268-8

Volume 1292d Oxide Nanoelectronics, H. Hwang, J. Levy, P. Makysymovych, G. Medeiros-Ribeiro,

R. Waser, 2011, ISBN 978-1-60511-269-5

Volume 1293EdLiquid-Crystal MaterialsdBeyond Displays, N.L. Abbott, D.J. Broer, T. Kato, T.J. White,

2011, ISBN 978-1-60511-270-1

Volume 1294EdResonant Optical AntennasdSensing and Shaping Materials, K.B. Crozier, N. Engheta, G. Ju,

R. Quidant, R. Zia, 2011, ISBN 978-1-60511-271-8

Volume 1295d Intermetallic-Based Alloys for Structural and Functional Applications, M. Palm, B. Bewlay,

S. Kumar, K. Yoshimi, 2011, ISBN 978-1-60511-272-5

Volume 1296EdNew Methods in Steel DesigndSteel Ab Initio, Y. Adachi, R. Dronskowski, D. Raabe,

P.E.A. Turchi, 2011, ISBN 978-1-60511-273-2

Volume 1297d Deformation Mechanisms, Microstructure Evolution and Mechanical Properties of Nanoscale

Materials, J.R. Greer, D.S. Gianola, B.G. Clark, T. Zhu, A.H.W. Ngan, 2011,

ISBN 978-1-60511-274-9

Volume 1298d Advanced Materials for Applications in Extreme Environments, T.S. Byun, R. Smith, M. Li,

2011, ISBN 978-1-60511-275-6

Volume 1299d Microelectromechanical SystemsdMaterials and Devices IV, M.P. de Boer, F.W. DelRio,

C. Eberl, E.P. Gusev, 2011, ISBN 978-1-60511-276-3

Volume 1300EdBulk Metallic Glasses and their Applications, K.F. Yao, 2011, ISBN 978-1-60511-277-0

www.cambridge.org© in this web service Cambridge University Press

Cambridge University Press
978-1-605-11276-3 - Materials Research Society Symposium Proceedings Volume 1299:
Microelectromechanical Systems—Materials and Devices IV
Editors Frank W. DelRio, Maarten P. de Boer, Christoph Eberl and Evgeni Gusev
Frontmatter
More information

http://www.cambridge.org/9781605112763
http://www.cambridge.org
http://www.cambridge.org


MATERIALS RESEARCH SOCIETY SYMPOSIUM PROCEEDINGS

Volume 1301d Soft Matter, Biological Materials and Biomedical MaterialsdSynthesis, Characterization and

Applications, A.J. Nolte, K. Shiba, R. Narayan, D. Nolte, 2011, ISBN 978-1-60511-278-7

Volume 1302EdNanowiresdGrowth and Device Assembly for Novel Applications, 2011,

ISBN 978-1-60511-279-4

Volume 1303d Nanomaterials Integration for Electronics, Energy and Sensing, D. E. Perea, Y. Jung,

J. B. Hannon, M. A. Reed, S. T. Picraux, 2011, ISBN 978-1-60511-280-0

Volume 1304EdHierarchical Materials and CompositesdCombining Length Scales from Nano to Macro,

J.H. Moon, G.M. Odegard, M.S.P. Shaffer, B.L. Wardle, 2011, ISBN 978-1-60511-281-7

Volume 1305EdGroup IV Semiconductor Nanostructures and Applications, L. Dal Negro, 2011,

ISBN 978-1-60511-282-4

Volume 1306EdAerogels and Aerogel-Inspired Materials, S. Brock, G. Gould, A. Roig, D. Rolison, 2011,

ISBN 978-1-60511-283-1

Volume 1307EdBoron and Boron CompoundsdFrom Fundamentals to Applications, M. Dudley, J.H. Edgar,

M. Kuball, 2011, ISBN 978-1-60511-284-8

Volume 1308EdArtificially Induced Crystalline Alignment in Thin Films and Nanostructures,

A.T. Findikoglu, R. Huehne, T. Shimada, J.Z. Wu, 2011, ISBN 978-1-60511-285-5

Volume 1309d Solid-State Chemistry of Inorganic Materials VIII, K-S. Choi, S.J. Clarke, P.S. Halasyamani,

D.G. Mandrus, 2011, ISBN 978-1-60511-286-2

Volume 1310EdMagneto Calorics and Magnetic Cooling, A. Fujita, K. Gschneidner Jr., O. Gutfleisch,

K.G. Sandeman, A. Yan, 2011, ISBN 978-1-60511-287-9

Volume 1311d Next-Generation Fuel CellsdNew Materials and Concepts, T. He, K. Swider-Lyons, B. Park,

P.A. Kohl, 2011, ISBN 978-1-60511-288-6

Volume 1312d Polymer-Based Materials and CompositesdSynthesis, Assembly, Properties and

Applications, V. Bharti, M. Chipara, D. Venkataraman, 2011, ISBN 978-1-60511-289-3

Volume 1313d Materials for Advanced Lithium Batteries, G.-A. Nazri, J-M Tarascon, D. Guyomard,

A. Yamada, 2011, ISBN 978-1-60511-290-9

Volume 1314EdThermoelectric Materials for Solid-State Power Generation and Refrigeration, Y. Grin,

G.S. Nolas, J. Sharp, T.M. Tritt, 2011, ISBN 978-1-60511-291-6

Volume 1315d Transparent Conducting Oxides and Applications, J.J. Berry, E. Fortunato, J. Medvedeva,

Y. Shigesato, 2011, ISBN 978-1-60511-292-3

Volume 1316EdNanofunctional Materials, Nanostructures and Nanodevices for Biomedical Applications II,

R. Rao, 2011, ISBN 978-1-60511-293-0

Volume 1317EdInterdisciplinary Approaches to Safe Nanotechnologies, C. Chaneac, S. Harper, G.V. Lowry,

R.I. MacCuspie, 2011, ISBN 978-1-60511-294-7

Volume 1318d Advances in Spectroscopy and Imaging of Surfaces and Nanostructures, J. Cumings, J. Guo,

F.M. Granozio, O.V. Kolosov, 2011, ISBN 978-1-60511-295-4

Volume 1319d Materials Issues in Art and Archaeology IX, P.B. Vandiver, C.L. Reedy, J.L. Ruvalcaba Sil,

W. Li, 2011, ISBN 978-1-60511-296-1

Volume 1320d Materials Education Development and OutreachdFrom K–Grad, D. Bahr, K. Jones, M. Glass,

E. Allen, 2011, ISBN 978-1-60511-297-8

Prior Materials Research Society Symposium Proceedings available by contacting Materials Research Society

www.cambridge.org© in this web service Cambridge University Press

Cambridge University Press
978-1-605-11276-3 - Materials Research Society Symposium Proceedings Volume 1299:
Microelectromechanical Systems—Materials and Devices IV
Editors Frank W. DelRio, Maarten P. de Boer, Christoph Eberl and Evgeni Gusev
Frontmatter
More information

http://www.cambridge.org/9781605112763
http://www.cambridge.org
http://www.cambridge.org

	http://www: 
	cambridge: 
	org: 


	9781605112763: 


