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PREFACE

This volume includes sixty-eight papers presented in the 2011 MRS Spring Meeting

Symposium A, “Amorphous and Polycrystalline Thin Film Silicon Science and

Technology – 2011”, which took place April 25-29, in San Francisco, California. The

symposium covers the science and technology of thin-film silicon based materials and

devices. The symposium traditionally started off on April 25 with an extremely well-

attended full-day tutorial aimed at young researchers and people new to the field. The

tutorial was lectured by Profs. Andrew Flewitt and Arokia Nathan. During the four days

of fourteen oral sessions and two evenings of poster presentations, seventeen invited talks

reviewed the recent progress and addressed the scientific and technical issues in the field.

The oral and poster presentations reported new results in various areas, covering

fundamental studies and technology advances.

Among various applications, solar cells for photovoltaic solar energy and thin-film

transistors for flat-panel display have been the two major driving forces for research and

development of thin-film silicon materials and devices. In the last few years, the thin-film

silicon community has mainly focused on thin-film silicon solar cells to address the issues

of efficiency, manufacturing capability and manufacturing cost. This year Symposium A

held focused sessions on the topic of solar cell efficiency. Microcrystalline (�c-Si:H) or

nanocrystalline silicon (nc-Si:H) offers the potential for improving the cell efficiencies.

Dr. Friedhelm Finger (Forschungszentrum Jülich, Germany) reviewed the recent

efficiency improvement in �c-Si:H solar cells with an emphasis on �c-SiC:H and �c-SiO:

H doped layers and effective light management. Dr. Finger expected that over 14%

efficiency with a-Si:H/�c-Si:H tandem solar cells will be attained soon. Prof. Miro Zeman

(Delft University of Technology, The Netherlands) showed that 23% efficiency is

achievable using a-SiC:H/a-SiGe:H/nc-Si:H triple-junction structure with advanced light

trapping to enhance the photon harvesting of the sun light. Along this line, many new

light trapping and light management approaches have been investigated, including

plasmonic light scattering using metal and dielectric nano-particles and photonic

structures. Theoretical and simulation studies show that the classical limit of 4n2 can be

exceeded using advanced light trapping techniques. Dr. Takuya Matsui (AIST, Japan)

presented their recent progress in developing �c-SiGe:H materials as low bandgap

materials to absorb long wavelength light, which provides a new material for high

efficiency solar cells. Significant progress in advancing the nc-Si:H technology for mass

production has been made. Dr. Arindam Banerjee of United Solar Ovonic LLC

(Michigan, USA) reported achieving initial 12% and stable 11.2% encapsulated module

(400 cm2) efficiencies with an a-Si:H/nc-Si:H/nc-Si:H triple-junction structure. The high

module efficiencies are new world records for thin film silicon solar modules measured by

the National Renewable Energy Laboratory. In addition, Symposium A had three sessions

on thin film transistors, sensors and other novel devices reporting advances in these areas.

To improve the device quality significant fundamental studies have been presented,

especially advanced microscopic characterization (Dr. A. Fejfar, Academy of Sciences,

Czech Republic) and simulations (Prof. D. Drabold, Ohio University, USA). The

presentations covered the thin-film silicon materials ranging from amorphous to nano-

and micro-structured materials, and polycrystalline thin films. The unique optical
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properties of black silicon attracted significant attention for its potential application in

solar cells as an effective light trapping material.

We had a very successful and enjoyable symposium. The number of presentations

and attendees reflect the great need for development of thin-film silicon materials and

devices. Unique and advanced results ensured the high quality of the symposium. As the

organizers of Symposium A, we greatly acknowledge the invaluable contributions of the

authors of oral and poster presentations, especially those who made written contributions

to this volume

The symposium organizers thank all the people evolved in the Symposium before,

during, and after the conference. The organizers greatly appreciate the program

committee members of V. Chu (INESC, Portugal), A. Fejfar (Academy of Sciences of the

Czech Republic, Czech Republic), F. Finger (Forschungszentrum Jülich, Germany), A.

Flewitt (University of Cambridge, United Kingdom), T. Matsui (AIST, Japan), E.A.

Schiff (Syracuse University, USA), P. Stradins (NREL, USA), J. Robertson (University

of Cambridge, United Kingdom), and M. Zeman (Delft University of Technology, The

Netherlands). They kindly reviewed all of the abstracts, which helped the organizers to

prepare an interesting program. Special appreciation goes to all of the referees for their

careful review of papers in the proceedings and valuable feedback given to the authors.

We sincerely thank Mary Ann Woolf, who supervised and managed the abstract and

manuscript reviewing process. Her experience and hard work allowed for smooth and

timely production of this volume. The MRS staff provided friendly and professional

support throughout the organization of the Symposium and Proceedings

On behalf of all the participants, we thank the generous financial support of our

corporate sponsors: ITRI, NREL, ULVAC Inc., and United Solar Ovonic LLC.

Baojie Yan

Qi Wang

Helena Gleskova

Chuang-Chuang Tsai

Seiichiro Higashi

September 2011

xvi

2011

www.cambridge.org/9781605112985
www.cambridge.org


Cambridge University Press & Assessment
978-1-605-11298-5 — Amorphous and Polycrystalline Thin-Film Silicon Science and Technology —
Edited by Baojie Yan, Qi Wang, Helena Gleskova, Chuang Chuang Tsai, Seiichiro Higashi
Frontmatter
More Information

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

MATERIALS RESEARCH SOCIETY SYMPOSIUM PROCEEDINGS

Volume 1321 d Amorphous and Polycrystalline Thin-Film Silicon Science and Technologyd2011,

B. Yan, Q. Wang, H. Gleskova, C.C. Tsai, S. Higashi, 2011, ISBN 978-1-60511-298-5

Volume 1322 d Third-Generation and Emerging Solar-Cell Technologies, Y. Lu, J.M. Merrill, M.T. Lusk,

S. Bailey, A. Franceschetti, 2011, ISBN 978-1-60511-299-2

Volume 1323 d Advanced Materials Processing for Scalable Solar-Cell Manufacturing, H. Ji, B. Ren,

L. Tsakalakos, 2011, ISBN 978-1-60511-300-5

Volume 1324 d Compound Semiconductors for Energy Applications and Environmental Sustainabilityd

2011, F. Shahedipour-Sandvik, L.D. Bell, K. Jones, B. Simpkins, D. Schaadt, M. Contreras, 2011,

ISBN 978-1-60511-301-2

Volume 1325 d Energy HarvestingdRecent Advances in Materials, Devices and Applications,

R. Venkatasubramanian, H. Liang, H. Radousky, J. Poon, 2011, ISBN 978-1-60511-302-9

Volume 1326E d Renewable Fuels and Nanotechnology, H. Idriss, 2011, ISBN 978-1-60511-303-6

Volume 1327 d Complex Oxide Materials for Emerging Energy Technologies, J.D. Perkins, A. Ohtomo,

H.N. Lee, G. Herranz, 2011, ISBN 978-1-60511-304-3

Volume 1328E d Electrochromic Materials and Devices, M. Bendikov, D. Gillaspie, T. Richardson, 2011,

ISBN 978-1-60511-305-0

Volume 1329E d Nanoscale Heat Transfer—Thermoelectrics, Thermophotovoltaics and Emerging Thermal

Devices, K. Nielsch, S.F. Fischer, B.J.H. Stadler, T. Kamins, 2011,

ISBN 978-1-60511-306-7

Volume 1330E d Protons in Solids, V. Peterson, 2011, ISBN 978-1-60511-307-4

Volume 1331E d Frontiers of Solid-State Ionics, K. Kita, 2011, ISBN 978-1-60511-308-1

Volume 1332E d Interfacial Phenomena and In-Situ Techniques for Electrochemical Energy Storage and

Conversion, H. Li, 2011, ISBN 978-1-60511-309-8

Volume 1333E d Nanostructured Materials for Energy Storage, J. Lemmon, 2011, ISBN 978-1-60511-310-4

Volume 1334E d Recent Developments in Materials for Hydrogen Storage and Carbon-Capture Technologies,

R. Zidan, 2011, ISBN 978-1-60511-311-1

Volume 1335 d Materials, Processes, and Reliability for Advanced Interconnects for Micro- and

Nanoelectronicsd2011, M. Baklanov, G. Dubois, C. Dussarrat, T. Kokubo, S. Ogawa, 2011,

ISBN 978-1-60511-312-8

Volume 1336E d Interface Engineering for Post-CMOS Emerging Channel Materials, Y. Kamata, 2011,

ISBN 978-1-60511-313-5

Volume 1337 d New Functional Materials and Emerging Device Architectures for Nonvolatile Memories,

D. Wouters, O. Auciello, P. Dimitrakis, Y. Fujisaki, E. Tokumitsu, 2011,

ISBN 978-1-60511-314-2

Volume 1338E d Phase-Change Materials for Memory and Reconfigurable Electronics Applications,

B.-K. Cheong, P. Fons, B.J. Kooi, B.-S. Lee, R. Zhao, 2011, ISBN 978-1-60511-315-9

Volume 1339E d Plasma-Assisted Materials Processing and Synthesis, J.L. Endrino, A. Anders, J. Andersson,

D. Horwat, M. Vinnichenko, 2011, ISBN 978-1-60511-316-6

Volume 1340E d High-Speed and Large-Area Printing of Micro/Nanostructures and Devices, T. Sekitani, 2011,

ISBN 978-1-60511-317-3

Volume 1341 d Nuclear Radiation Detection Materialsd2011, A. Burger, M. Fiederle, L. Franks, K. Lynn,

D.L. Perry, K. Yasuda, 2011, ISBN 978-1-60511-318-0

Volume 1342 d Rare-Earth Doping of Advanced Materials for Photonic Applicationsd2011, V. Dierolf,

Y. Fujiwara, T. Gregorkiewicz, W.M. Jadwisienczak, 2011, ISBN 978-1-60511-319-7

Volume 1343E d Recent Progress in Metamaterials and Plasmonics, G.J. Brown, J. Pendry, D. Smith, Y. Lu,

N.X. Fang, 2011, ISBN 978-1-60511-320-3

Volume 1344 d Functional Two-Dimensional Layered MaterialsdFrom Graphene to Topological Insulators,

A.A. Balandin, A. Geim, J. Huang, D. Li, 2011, ISBN 978-1-60511-321-0

Volume 1345E d Nanoscale Electromechanics of Inorganic, Macromolecular and Biological Systems,

J. Li, S.V. Kalinin, M.-F. Yu, P.S. Weiss, 2011, ISBN 978-1-60511-322-7

Volume 1346 d Micro- and Nanofluidic Systems for Materials Synthesis, Device Assembly and

Bioanalysisd2011, R. Fan, J. Fu, J. Qin, A. Radenovic, 2011, ISBN 978-1-60511-323-4

Volume 1347Ed Nanoscale Heat TransportdFrom Fundamentals to Devices, A. McGaughey, M. Su, S. Putnam,

J. Shiomi, 2011, ISBN 978-1-60511-324-1

2011

www.cambridge.org/9781605112985
www.cambridge.org


Cambridge University Press & Assessment
978-1-605-11298-5 — Amorphous and Polycrystalline Thin-Film Silicon Science and Technology —
Edited by Baojie Yan, Qi Wang, Helena Gleskova, Chuang Chuang Tsai, Seiichiro Higashi
Frontmatter
More Information

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

MATERIALS RESEARCH SOCIETY SYMPOSIUM PROCEEDINGS

Volume 1348E d Hybrid Interfaces and Devices, D.S. Ginley, N.R. Armstrong, G. Frey, R.T. Collins, 2011,

ISBN 978-1-60511-325-8

Volume 1349E d Quantitative Characterization of Nanostructured Materials, A. Kirkland, 2011,

ISBN 978-1-60511-326-5

Volume 1350E d Semiconductor NanowiresdFrom Fundamentals to Applications, V. Schmidt, L.J. Lauhon,

T. Fukui, G.T. Wang, M. Björk, 2011, ISBN 978-1-60511-327-2

Volume 1351 d Surfaces and Nanomaterials for Catalysis through In-Situ or Ex-Situ Studies, F. Tao,

M. Salmeron, J.A. Rodriguez, J. Hu, 2011, ISBN 978-1-60511-328-9

Volume 1352 d Titanium Dioxide Nanomaterials, X. Chen, M. Graetzel, C. Li, P.D. Cozzoli, 2011,

ISBN 978-1-60511-329-6

Volume 1353Ed The Business of Nanotechnology III, L. Merhari, M. Biberger, D. Cruikshank, M. Theelen, 2011,

ISBN 978-1-60511-330-2

Volume 1354 d Ion BeamsdNew Applications from Mesoscale to Nanoscale, J. Baglin, D. Ila, G. Marletta,
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