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PREREGISTRATION OPENS MID-JULY

The International Conference on lon Implantation Technology 2020 (IIT 2020) is the GENERAL CHAIR
Mitch Taylor, Mitch Taylor Consulting

TECHNICAL PROGRAM CHAIR
Susan Felch, Susan Felch Consulting

SPONSORSHIPS CHAIR
Aaron Vanderpool, Intel Corporation

L . . ) o . ANNEALING PROGRAM CHAIR
ion implantation and annealing. The organizers welcome contributions from a wide Wilried Lerch, SkyLark Solutions

September 20-24, 2020 | San Diego, California | The US Grant Hotel

23 Conference in the biannual series focused on discussion of major challenges in
current and emerging technologies related to implant/doping and annealing processes,
device applications, equipment, metrology and modeling. The Conference offers an
excellent opportunity for engineers and researchers in industry, research institutes
and universities to present new results and to discuss ideas of new applications of

range of topics, from fundamental research to industrial applications and equipment. PROCEEDINGS CHAIR

Larry Larson, Texas State University

The five-day Conference will feature oral and poster presentations covering the following topics:

Advanced Implant/Doping and Annealing Equipment Implant/Doping Technologies and Processes

e |lon Implantation, Plasma Doping, Gas and Solid Doping

Annealing Technologies and Processes e Junction Formation, MeV Implant, Materials Modification

¢ Rapid Thermal Processing, Laser Annealing,
Flash Annealing, SPE, New Activation Annealing Metrologies for Implant/Doping
e Junction, Silicide, Contact and Dielectric Formation and Annealing Processes:

* Lattice Damage and Defects * Physical and Electrical Characterization of 2D

and 3D Structures

Device Applications for Implant/Doping o Advanced Process Control

and Annealing Processes

e CMOS Devices, Memory Devices, Power Devices Modeling and Simulation of Implant/Doping
(SiC, GaN), RF-SOlI, Image Sensors, loT Devices, and Annealing Processes
Photovoltaics, llI-V Devices

¢ Integration with Other Fabrication Processes

San Diego, California, is often referred to as “America’s Finest City” and for good reason! Known for its beautiful weather, pristine
beaches, friendly people and plethora of entertainment, San Diego is a favorite travel destination for visitors across the globe.
This great city has a huge variety of attractions—from famous destinations like the San Diego Zoo,

Sea World and Coronado Beach, to the 17 diverse museums of Balboa Park and the historic Gaslamp
Quarter, San Diego has many dimensions to satisfy every traveler. A perfect blend of nature,

city, suburbia and tourism make San Diego an ideal Conference and vacation destination.

For the most up-to-date information on IIT 2020,
visit mrs.org/iit2020.

IIT 2020 is managed by
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Halide perovskite materials and devices
Sang Il Seok and Tzung-Fang Guo, Guest Editors

Post-treatment techniques for high-
performance perovskite solar cells
Shuang Xiao, Yu Li, Shizhao Zheng, and Shihe Yang

Photon recycling in halide perovskite solar
cells for higher efficiencies

Seungmin Lee, Kwang Choi, Chang Ha Min,

Mun Young Woo, and Jun Hong Noh

Hole-conductor-free perovskite solar cells
Deyi Zhang, Yaoguang Rong, Yue Hu, Anyi Mei,
and Hongwei Han

Advances in light-emitting metal-halide
perovskite nanocrystals

Liang-Jin Xu, Michael Worku, Qingquan He,
and Biwu Ma

The underappreciated lone pair in
halide perovskites underpins their
unusual properties

Douglas H. Fabini, Ram Seshadri,

and Mercouri G. Kanatzidis

Defects in halide perovskites:
The lattice as a boojum?
Sujit Kumar, Gary Hodes, and David Cahen

MRS/Kavli Future of Materials Workshop:

Solid-State Materials for Quantum Computing, :

2019 MRS Spring Meeting
Christopher J.K. Richardson, Vincenzo Lordi,
Shashank Misra, and Javad Shabani
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: 421 Editorial
: Whither computing

Subhash L. Shinde

422 Energy Sector Analysis
Materials opportunities and challenges for
low-energy computing: Thermal management
and interconnects
Prachi Patel
FEATURE EDITOR: Subhash L. Shinde

424 Energy Sector Analysis
Reviving hydrogen as an energy carrier
Eva Karatairi
FEATURE EDITOR: Sabrina Sartori

ON THE COVER

Halide perovskite opto- and nanoelectronic
materials and devices. The application of hal-
ide perovskites for photovoltaic solar cells and
light-emitting diodes has rapidly expanded re-
cently and is now being extended into nano-
electronics, including in thermoelectric, mem-
ory, and artificial synapse applications. Halide
perovskites provide an excellent platform for
optoelectronics with interesting optical, elec-
trical, and magnetic properties. The articles
in this issue overview halogen perovskites
and devices for optoelectronic applications.
The cover shows an AX;, cuboctahedron that

Halide perovskite opto- and
nanoelectronic materials and devices

shares its edges with the BX; octahedron, the
classic perovskite structure, where A is a cation with a large ionic radius, Bis a
metal cation, and X is an anion. This structure is energetically stable and flex-
ible enough to structurally accommodate a variety of elements. A perovskite
solar cell mini-module is featured in the background. See the technical theme
that begins on p. 427.

COMING IN JULY 2020

§\Iyé Rational design of nanomaterials

for electrochemical water splitting
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About the Materials Research Society

The Materials Research Society (MRS), a not-for-profit scientific
association founded in 1973 and headquartered in Warrendale,
Pennsylvania, USA, promotes interdisciplinary materials research.
Today, MRS is a growing, vibrant, member-driven organization of
over 16,000 materials researchers spanning over 80 countries, from
academia, industry, and government, and a recognized leader in
the advancement of interdisciplinary materials research.

The Society’s interdisciplinary approach differs from that of
single-discipline professional societies because it promotes informa-
tion exchange across many scientific and technical fields touching
materials development. MRS conducts three major international
annual meetings and also sponsors numerous single-topic scientific
meetings. The Society recognizes professional and technical excel-
lence and fosters technical interaction through University Chapters.
In the international arena, MRS implements bilateral projects with
partner organizations to benefit the worldwide materials commu-
nity. The Materials Research Society Foundation helps the Society
advance its mission by supporting various projects and initiatives.

2020 MRS BOARD OF DIRECTORS

President Matt Copel, IBM T.J. Watson Research Center, USA

Immediate Past President Michael R. Fitzsimmons, Oak Ridge National
Laboratory and The University of Tennessee, USA

Vice President (President-Elect) Cherie R. Kagan, University of Pennsylvania, USA

Secretary Dawnielle Farrar-Gaines, Johns Hopkins University, USA
Treasurer Shenda Baker, Synedgen Inc., USA
Executive Director Todd M. Osman, Materials Research Society, USA

Griselda Bonilla, IBM T.J. Watson Research Center, USA

Leonard J. Brillson, The Ohio State University, USA

Kristen H. Brosnan, GE Global Research, USA

Coray M. Colina, University of Florida, USA

Catherine Dubourdieu, Helmholtz-Zentrum Berlin/Freie Universitat Berlin, Germany

Sarah Heilshorn, Stanford University, USA

Frances A. Houle, Lawrence Berkeley National Laboratory, USA

Ménica Jung de Andrade, The University of Texas at Dallas, USA

Sergei V. Kalinin, Oak Ridge National Laboratory, USA

Kisuk Kang, Seoul National University, Republic of Korea

Paul C. Mclntyre, Stanford University, USA

Linda S. Schadler, The University of Vermont, USA

Christopher A. Schuh, Massachusetts Institute of Technology, USA

Rachel A. Segalman, University of California, Santa Barbara, USA

Ting Xu, University of California, Berkeley, USA

Yusheng Zhao, Southern University of Science and Technology, China

Ehrenfried Zschech, Fraunhofer Institute for Ceramic Technologies
and Systems, Germany

MRS OPERATING COMMITTEE CHAIRS

Academic Affairs Sanjay Mathur, University of Cologne, Germany

Awards (Co-chairs) Suveen N. Mathaudhu, University of California, Riverside, USA
Judith L. Driscoll, University of Cambridge, UK

Government Affairs David P. Norton, University of Florida, USA

Meetings Lincoln J. Lauhon, Northwestern University, USA

Public Outreach Elizabeth Kupp, The Pennsylvania State University, USA

Publications Shefford P. Baker, Cornell University, USA

MRS HEADQUARTERS

Todd M. Osman, Executive Director

J. Ardie Dillen, Director of Finance and Administration
Damon Dozier, Director of Government Affairs
Michele L. Feder, Associate Director of Engagement
Patricia Hastings, Director of Meetings Activities
Eileen M. Kiley, Director of Communications

MRS Bulletin (ISSN: 0883-7694, print; ISSN 1938-1425, online) is published monthly by the Materials Research Society, 506 Keystone Drive, Warrendale, PA 15086-7573. © 2020
Materials Research Society. Permission required to reproduce content. Periodical postage paid at New York, NY, and at additional mailing offices. POSTMASTER: Send address changes to
MRS Bulletinin care of the Journals Department, Cambridge University Press, 100 Brook Hill Drive, West Nyack, NY 10994-2113, USA. Printed in the U.S.A.

Membership in MRS is $135 annually for regular members, $35 for students, and includes an electronic subscription to MRS Bulletin. Print subscriptions are available to MRS
members for an additional $25. Individual member subscriptions are for personal use only. Nonmember subscription rates are $618 (USD) for one calendar year (12 issues). Requests
from subscribers for missing journal issues will be honored without charge only if received within six months of the issue’s actual date of publication.

MRS Bulletin is included in Current Contents®/Engineering, Computing, and Technology; Current Contents®/Physical, Chemical, and Earth Sciences, the SciSearch® online

database, Research Alert®, Science Citation Index®, Materials Science Citation Index™, and Scopus.

Authors of each technical article appearing in MRS Bulletinare solely responsible for all contentin their article(s), including accuracy of the facts, statements, and citing resources.
Facts and opinions are solely the personal statements of the respective authors and do not necessarily represent the views of the editors, the Materials Research Society, or Cambridge

University Press.

404 W MRS BULLETIN - VOLUME 45 - JUNE 2020 « mrs.org/bulletin
https://doi.org/10.1557/mrs.2020.150 Published online by Cambridge University Press

Editor Guest Editors
Gopal R. Rao, rao@mrs.org Sang Il Seok and Tzung-Fang Guo

Impact Editor Special Consultants

Markus J. Buehler Ken Haenen and Enrico Traversa
Managing Editor

Lori A. Wilson, lwilson@mrs.org

Production/Design
Stephanie Gabborin, Heather Shick,

News Editor Felicia Turano, and Tech-set Ltd

Judy Meiksin, meiksin@mrs.org

Technical Editor
Lisa C. Oldham, oldham@mrs.org

Production Editor
Rachel Altizio

Advertising/Sponsorship
Mary E. Kaufold, kaufold@mrs.org

Editorial Assistant:
fonial Assistants Donna L. Watterson, watterson@mrs.org

Suzanne Hite, hite@mrs.org,

Mary Wilmoth Member Subscriptions
Associate Technical Editor Michelle Judt, judt@mrs.org
Tim Palucka Non-Member Subscriptions

Director of Communications subscriptions_newyork@cambridge.org

Eileen M. Kiley

EDITORIAL BOARD

Amit Misra (Chair), University of Michigan, USA

llke Arslan, Argonne National Laboratory, USA

N. (Balu) Balasubramanian, Bangalore, India (retired)
Christopher J. Bettinger, Carnegie Mellon University, USA
Tommie Kelley, 3M, USA

Igor Lubomirsky, Weizmann Institute, Israel

Fiona C. Meldrum, University of Leeds, UK

Steven C. Moss, The Aerospace Corporation, USA (retired)
Linda J. Olafsen, Baylor University, USA

Boaz Pokroy, Technion-Israel Institute of Technology, Israel
Zhiwei Shan, Xi’an Jiaotong University and Hysitron, China
Subhash L. Shinde, University of Notre Dame, USA

Eric Werwa, Washington, DC, USA

M. Stanley Whittingham, Binghamton University, The State University of New York, USA

IMPACT EDITORIAL BOARD

Katia Bertoldi, Harvard University, USA

Huiling Duan, Peking University, China

Peter Fratzl, Max Planck Institute of Colloids and Interfaces, Germany

Pupa Gilbert, University of Wisconsin-Madison/Berkeley National Laboratory, USA
Ali Khademhosseini, University of California, Los Angeles, USA

John A. Rogers, Northwestern University, USA

Francesco Stellacci, Ecole Polytechnique Fédérale de Lausanne, Switzerland
Kathryn E. Uhrich, University of California, Riverside, USA

ADVISORY BOARD

V.S. Arunachalam, Center for Study of Science, Technology and Policy, India

Paul Drzaic, Apple, Inc., USA

Yury Gogotsi, Drexel University, USA

Robert S. Langer, Massachusetts Institute of Technology, USA

Ke Lu, Chinese Academy of Sciences, China

Rodney S. Ruoff, Institute for Basic Science, Center for Multidimensional Carbon Materials
and UNIST, South Korea

Edwin L. (Ned) Thomas, Rice University, USA

Peidong Yang, University of California, Berkeley, USA

VOLUME ORGANIZERS

2020 Hongyou Fan, Sandia National Laboratories, USA
Oleg Gang, Columbia University and Brookhaven National Laboratory, USA
Seokwoo Jeon, Korea Advanced Institute of Science and Technology, Republic of Korea
Tae-Woo Lee, Seoul National University, Republic of Korea

2021 Babu Chalamala, Sandia National Laboratories, USA
Paul Evans, University of Wisconsin—-Madison, USA
Takao Someya, The University of Tokyo, Japan
Haiyan Wang, Purdue University, USA

Send Letters
to the Editor to
Bulletin@mrs.org.
Include your name,
affiliation, and full
contact information.


https://doi.org/10.1557/mrs.2020.150



