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PREFACE

The semiconductor industry continues to follow Moore's law into 32 nm and 22 nm
technologies, enabled by the development and introduction of new materials. Advanced
interconnect structures require the use of porous dielectrics with further reduced k-values
and even weaker mechanical properties, as well as much thinner metallization liners. In
addition, the increasing resistivity of Cu with decreasing dimensions needs to be
addressed in order to maintain the performance of the continuously shrinking devices.
Innovations in materials, processes and architectures are needed to address these issues
and to maintain the reliability of the interconnects.

Symposium D, "Materials, Processes, and Reliability for Advanced Interconnects
for Micro- and Nanoelectronics —2009," held April 14-17 at the 2009 MRS Spring
Meeting in San Francisco, California, aimed to provide a forum for researchers around
the world to exchange the latest advances in materials, processes, integration and
reliability in advanced interconnects and packaging, and to discuss interconnects for
emerging technologies, including 3D chip stacking and molecular electronics. A joint
session was held with Symposium F, "Packaging, Chip-Package Interactions and Solder
Materials Challenges."

The editors gratefully acknowledge the support of Air Products and Chemicals Inc.,
Applied Materials Inc., IBM T.J. Watson Research Center, JSR Micro Inc., Novellus
Systems Inc., and Tokyo Electron America Inc.

Martin Gall
Alfred Grill
Francesca Iacopi
Junichi Koike
Takamasa Usui

August 2009

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

Cambridge University Press
978-1-107-40831-9 - Materials, Processes, and Reliability for Advanced Interconnects for Micro-
and Nanoelectronics — 2009: Materials Research Society Symposium Proceedings: Volume 1156
Editors: Martin Gall, Alfred Grill, Francesca Iacopi, Junichi Koike and Takamasa Usui 
Frontmatter
More information

http://www.cambridge.org/9781107408319
http://www.cambridge.org
http://www.cambridge.org


MATERIALS RESEARCH SOCIETY SYMPOSIUM PROCEEDINGS

Volume 1153 — Amorphous and Polycrystalline Thin-Film Silicon Science and Technology — 2009,
A. Flewitt, Q. Wang, J. Hou, S. Uchikoga, A. Nathan, 2009, ISBN 978-1-60511-126-1

Volume 1154 — Concepts in Molecular and Organic Electronics, N. Koch, E. Zojer, S.-W. Hla, X. Zhu,
2009, ISBN 978-1-60511-127-8

Volume 1155 — CMOS Gate-Stack Scaling — Materials, Interfaces and Reliability Implications,
J. Butterbaugh, A. Demkov, R. Harris, W. Rachmady, B. Taylor, 2009,
ISBN 978-1-60511-128-5

Volume 1156— Materials, Processes and Reliability for Advanced Interconnects for Micro- and
Nanoelectronics — 2009, M. Gall, A. Grill, F. Iacopi, J. Koike, T. Usui, 2009,
ISBN 978-1-60511-129-2

Volume 1157 — Science and Technology of Chemical Mechanical Planarization (CMP), A. Kumar,
C.F. Higgs III, C.S. Korach, S. Balakumar, 2009, ISBN 978-1-60511-130-8

Volume 1158E —Packaging, Chip-Package Interactions and Solder Materials Challenges, P.A. Kohl,
P.S. Ho, P. Thompson, R. Aschenbrenner, 2009, ISBN 978-1-60511-131-5

Volume 1159E —High-Throughput Synthesis and Measurement Methods for Rapid Optimization and
Discovery of Advanced Materials, M.L. Green, I. Takeuchi, T. Chiang, J. Paul, 2009,
ISBN 978-1-60511-132-2

Volume 1160 -— Materials and Physics for Nonvolatile Memories, Y. Fujisaki, R. Waser, T. Li,
C. Bonafos, 2009, ISBN 978-1-60511-133-9

Volume 116IE —Engineered Multiferroics — Magnetoelectric Interactions, Sensors and Devices,
G. Srinivasan, M.L Bichurin, S. Priya, N.X. Sun, 2009, ISBN 978-1-60511-134-6

Volume 1162E —High-Temperature Photonic Structures, V. Shklover, S.-Y. Lin, R. Biswas, E. Johnson,
2009, ISBN 978-1-60511-135-3

Volume 1163E —Materials Research for Terahertz Technology Development, C.E. Stutz, D. Ritchie,
P. Schunemann, J. Deibel, 2009, ISBN 978-1-60511-136-0

Volume 1164 — Nuclear Radiation Detection Materials — 2009, D.L. Perry, A. Burger, L. Franks,
K. Yasuda, M. Fiederle, 2009, ISBN 978-1-60511-137-7

Volume 1165 — Thin-Film Compound Semiconductor Photovoltaics — 2009, A. Yamada, C. Heske,
M. Contreras, M. Igalson, SJ.C. Irvine, 2009, ISBN 978-1-60511-138-4

Volume 1166 — Materials and Devices for Thermal-to-Electric Energy Conversion, J. Yang, G.S. Nolas,
K. Koumoto, Y. Grin, 2009, ISBN 978-1-60511-139-1

Volume 1167 — Compound Semiconductors for Energy Applications and Environmental Sustainability,
F. Shahedipour-Sandvik, E.F. Schubert, L.D. Bell, V. Tilak, A.W. Bett, 2009,
ISBN 978-1-60511-140-7

Volume 1168E —Three-Dimensional Architectures for Energy Generation and Storage, B. Dunn, G. Li,
J.W. Long, E. Yablonovitch, 2009, ISBN 978-1-60511-141-4

Volume 1169E —Materials Science of Water Purification, Y. Cohen, 2009, ISBN 978-1-60511-142-1
Volume 1170E —Materials for Renewable Energy at the Society and Technology Nexus, R.T. Collins,

2009, ISBN 978-1-60511-143-8
Volume 1171E —Materials in Photocatalysis and Photoelectrochemistry for Environmental Applications

and H2 Generation, A. Braun, P.A. Alivisatos, E. Figgemeier, J.A. Turner, J. Ye,
E.A. Chandler, 2009, ISBN 978-1-60511-144-5

Volume 1172E —Nanoscale Heat Transport — From Fundamentals to Devices, R. Venkatasubramanian,
2009, ISBN 978-1-60511-145-2

Volume 1173E —Electofluidic Materials and Applications — Micro/Biofluidics, Electowetting and
Electrospinning, A. Steckl, Y. Nemirovsky, A. Singh, W.-C. Tian, 2009,
ISBN 978-1-60511-146-9

Volume 1174 — Functional Metal-Oxide Nanostructures, J. Wu, W. Han, A. Janotti, H.-C. Kim, 2009,
ISBN 978-1-60511-147-6

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

Cambridge University Press
978-1-107-40831-9 - Materials, Processes, and Reliability for Advanced Interconnects for Micro-
and Nanoelectronics — 2009: Materials Research Society Symposium Proceedings: Volume 1156
Editors: Martin Gall, Alfred Grill, Francesca Iacopi, Junichi Koike and Takamasa Usui 
Frontmatter
More information

http://www.cambridge.org/9781107408319
http://www.cambridge.org
http://www.cambridge.org


MATERIALS RESEARCH SOCIETY SYMPOSIUM PROCEEDINGS

Volume 1175E —Novel Functional Properties at Oxide-Oxide Interfaces, G. Rijnders, R. Pentcheva,
J. Chakhalian, I. Bozovic, 2009, ISBN 978-1-60511-148-3

Volume 1176E —Nanocrystalline Materials as Precursors for Complex Multifunctional Structures through
Chemical Transformations and Self Assembly, Y. Yin, Y. Sun, D. Talapin, H. Yang, 2009,
ISBN 978-1-60511-149-0

Volume 1177E —Computational Nanoscience — How to Exploit Synergy between Predictive Simulations
and Experiment, G. Galli, D. Johnson, M. Hybertsen, S. Shankar, 2009,
ISBN 978-1-60511-150-6

Volume 1178E —Semiconductor Nanowires — Growth, Size-Dependent Properties and Applications,
A. Javey, 2009, ISBN 978-1-60511-151-3

Volume 1179E —Material Systems and Processes for Three-Dimensional Micro- and Nanoscale Fabrication
and Lithography, S.M. Kuebler, V.T. Milam, 2009, ISBN 978-1-60511-152-0

Volume 1180E —Nanoscale Functionalization and New Discoveries in Modern Superconductivity,
R. Feenstra, D.C. Larbalestier, B. Maiorov, M. Putti, Y.-Y. Xie, 2009,
ISBN 978-1-60511-153-7

Volume 1181 — Ion Beams and Nano-Engineering, D. Ila, P.K. Chu, N. Kishimoto, J.K.N. Lindner,
J. Baglin, 2009, ISBN 978-1-60511-154-4

Volume 1182 — Materials for Nanophotonics — Plasmonics, Metamaterials and Light Localization,
M. Brongersma, L. Dal Negro, J.M. Fukumoto, L. Novotny, 2009,
ISBN 978-1-60511-155-1

Volume 1183 — Novel Materials and Devices for Spintronics, O.G. Heinonen, S. Sanvito, V.A. Dediu,
N. Rizzo, 2009, ISBN 978-1-60511-156-8

Volume 1184 — Electron Crystallography for Materials Research and Quantitative Characterization of
Nanostructured Materials, P. Moeck, S. Hovmoller, S. Nicolopoulos, S. Rouvimov,
V. Petkov, M. Gateshki, P. Fraundorf, 2009, ISBN 978-1-60511-157-5

Volume 1185 — Probing Mechanics at Nanoscale Dimensions, N. Tamura, A. Minor, C. Murray,
L. Friedman, 2009, ISBN 978-1-60511-158-2

Volume 1186E —Nanoscale Electromechanics and Piezoresponse Force Microcopy of Inorganic,
Macromolecular and Biological Systems, S.V. Kalinin, A.N. Morozovska, N. Valanoor,
W. Brownell, 2009, ISBN 978-1-60511-159-9

Volume 1187 — Structure-Property Relationships in Biomineralized and Biomimetic Composites,
D. Kisailus, L. Estroff, W. Landis, P. Zavattieri, H.S. Gupta, 2009,
ISBN 978-1-60511-160-5

Volume 1188 — Architectured Multifunctional Materials, Y. Brechet, J.D. Embury, P.R. Onck, 2009,
ISBN 978-1-60511-161-2

Volume 1189E —Synthesis of Bioinspired Hierarchical Soft and Hybrid Materials, S. Yang, F. Meldrum,
N. Kotov, C. Li, 2009, ISBN 978-1-60511-162-9

Volume 1190 — Active Polymers, K. Gall, T. Ikeda, P. Shastri, A. Lendlein, 2009,
ISBN 978-1-60511-163-6

Volume 1191 — Materials and Strategies for Lab-on-a-Chip — Biological Analysis, Cell-Material
Interfaces and Fluidic Assembly of Nanostructures, S. Murthy, H. Zeringue, S. Khan,
V. Ugaz, 2009, ISBN 978-1-60511-164-3

Volume 1192E —Materials and Devices for Flexible and Stretchable Electronics, S. Bauer, S.P. Lacour,
T. Li, T. Someya, 2009, ISBN 978-1-60511-165-0

Volume 1193 — Scientific Basis for Nuclear Waste Management XXXIII, B.E. Burakov, A.S. Aloy,
2009, ISBN 978-1 -60511-166-7

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
978-1-107-40831-9 - Materials, Processes, and Reliability for Advanced Interconnects for Micro-
and Nanoelectronics — 2009: Materials Research Society Symposium Proceedings: Volume 1156
Editors: Martin Gall, Alfred Grill, Francesca Iacopi, Junichi Koike and Takamasa Usui 
Frontmatter
More information

http://www.cambridge.org/9781107408319
http://www.cambridge.org
http://www.cambridge.org

	http://www: 
	cambridge: 
	org: 


	9781107408319: 


