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Instructions

e Instructions on how to fill out this form are shown in red. It is recommended to
leave the instructions in the final document and simply add the requested
information where indicated.

e Shaded Text indicates a placeholder that should be replaced with information specific
to this ICAID, and the shading removed.

e Completed forms, in Word format, or any questions should be sent to the IEEE
Standards Association (IEEE-SA) Industry Connections Committee (ICCom)
Administrator at the following address: industryconnections@ieee.org.

e The version number above, along with the date, may be used by the submitter to
distinguish successive updates of this document. A separate, unique Industry
Connections (IC) Activity Number will be assigned when the document is submitted
to the ICCom Administrator.

Version 3.0 of this ICAID is a request to renew this activity for another two year
period.

1. Contact

Provide the name and contact information of the primary contact person for this IC activity.
Affiliation is any entity that provides the person financial or other substantive support, for
which the person may feel an obligation. If necessary, a second/alternate contact person’s
information may also be provided.

Name: Dr. Paolo Gargini

Email Address: paologarginil@gmail.com
Phone: 1-650-847-8564

Employer: Consultant / Stanford University
Affiliation: IEEE EDS

Name: Dr. Thomas M. Conte

Email Address: tom@conte.us

Phone: 1-404-385-7657

Employer: Georgia Institute of Technology
Affiliation: IEEE Computer Society


mailto:industryconnections@ieee.org

2. Participation and Voting Model

Specify whether this activity will be entity-based (participants are entities, which may have
multiple representatives, one-entity-one-vote), or individual-based (participants represent
themselves, one-person-one-vote).

Entity based



3. Purpose

3.1. Motivation and Goal
Briefly explain the context and motivation for starting this IC activity, and the overall
purpose or goal to be accomplished.

The electronics industry has benefitted from identifying technical trends since
Moore’s Law was first published in 1965. Since then, road mapping long-term
trends has allowed industry to identify challenges and possible solutions early on
that have guided the research of academia, consortia, industry, and national
laboratories.

The continuous improvements in transistor density and performance had driven
“bottom-up” the electronic industry until the end of the previous century. In the
past 10 years, smart phones, data centers, tablets, and enhanced interconnectivity
via the Internet (e.g., Internet of Everything), just to mention a few, have
revolutionized the electronics industry and changed it to a “top driven” industry.

This Industry Connections activity will continue its focus on an International
Roadmap for Devices and Systems (“"IRDS”) via continuation of an interest group
closely aligned with the new electronics industry ecosystem. Activity members will
continue to collaborate in the development of this roadmap, as well as engaging
with other segments of the IEEE in complementary activities (e.g. conferences,
standards) that help assure alignment and consensus across a range of
stakeholders.

The IRDS will continue to identify key trends related to devices, systems, and all
the related technologies by generating a roadmap with a 15 years horizon. The
supporting participants shall cooperate to identify generic devices and systems
needs without regard to particular products of individual companies.

The IRDS will continue to identify challenges and include recommendations on
possible solutions.

IRDS produces roadmaps in odd-numbered years and updates to roadmaps in
even-numbered years. IRDS will update its 2017 roadmap in 2018. It will produce
a new roadmap in 2019.

3.2. Related Work
Provide a brief comparison of this activity to existing, related efforts or standards of which
you are aware (industry associations, consortia, standardization activities, etc.).

The IEEE Rebooting Computing Initiative (RCI) is a NIC-funded initiative that
studies fundamental new ways to compute. IRDS is funded in part through this
initiative. Also TAB has several related roadmapping activities (e.g., the 5G



Roadmap). IRDS continues to welcome participation from and collaboration with
these efforts. IRDS continues to seek “standards-related” activities which may
lead to future standards proposals. Furthermore, roadmapping is a pre-competitive
activity that shares many similarities with standards activities. Thus IRDS seeks to

continue to operate as an IC in SA.

3.3.

Previously Published Material

Provide a list of any known previously published material intended for inclusion in the

proposed deliverables of this activity.

The International Roadmap for Devices and Systems 2017 edition (published in Q1
2018). Prior to this, the International Technology Roadmap for Semiconductors
(ITRS) was published in 1999, 2000 Update, 2001, 2002 Update, 2003, 2004
Update, 2005, 2006 Update, 2007, 2008 Update, 2009, 2010 Update, 2011, 2012

Update, 2013, and 2015

Emerging Research Devices Workshop Reports on:

Beyond CMOS 2008
Emerging Logic Devices 2010, 2014

Emerging Memory Devices 2010, 2012, 2014
Emerging Information Processing Architectures 2008, 2012, 2014

3.4.

Potential Markets Served

Indicate the main beneficiaries of this work, and what the potential impact might be.

Potential Market

Potential Impact

Computer Manufacturers

New components to accelerate
information collection, analysis, and
action.

Integrated Circuit Manufacturers

Higher performance lower power logic

Logic New logic architectures with higher
ASIC information analysis and throughput
Memory Higher density lower cost memory

Semiconductor Process Equipment
Manufacturers

New process equipment needed to
support future logic and memory needs

Semiconductor Material Suppliers

New materials markets identified to
support future logic and memory needs

Integrated Circuit CAD Vendors

New design CAD tools required to
analyze and design new logic
architectures.

New design CAD tools required to
analyze and design products with
diverse integrated components

Process and Device Modeling Companies

New process and device models required




to simulate and optimize new devices for
emerging logic and memory

MEMs and NEMs Manufacturers

New sensors and transducers to support
future applications

Photonics Components Manufacturers

Demand for more compact, integrated,
lower power photonic circuits

IC & Device Test Equipment Suppliers

Demand for testing of novel architecture
logic and memory components

Demand for testing of products with
integrated logic, memory, sensors and
transducers

Integrated Circuit Packaging Companies

Identification of technology and
manufacturing requirements for
integrating diverse components into a
single package.

Process and Device Researchers

Identification of high value research
needed to enable devices to support new
architectures

Architecture and Circuit Researchers

Identification of high value research to
analyze performance of different
implementations of new architectures to
support emerging applications

4. Proposed Deliverables

Outline the anticipated deliverables and output from this IC activity, such as documents
(e.g., white papers, reports), proposals for standards, conferences and workshops,
databases, computer code, etc., and indicate the expected timeframe for each.

The primary output of this IC activity is the development and delivery of a roadmap
document outlining recommendations for the electronics industry, as described

above in the scope.

5. Funding Requirements

The first IRDS roadmap was delivered in Q1 of 2018.

Outline any contracted services or other expenses that are currently anticipated, beyond the
basic support services provided to all IC activities. Indicate how those funds are expected
to be obtained (e.g., through participant fees, sponsorships, government or other grants,
etc.). Activities needing substantial funding may require additional reviews and approvals

beyond ICCom.

Industry Connections staff continue to will provide standard support as made
available to all IEEE_SA IC activities. Activity members will provide any needed
support for hosted meetings, marketing activities that exceed basic IC support.




It is envisioned that IRDS will continue to hold 3 plenary meetings per year. The
responsibility of supporting the cost of IRDS meetings will be shared by the
supporters in an equitable manner. Other events and initiatives supporting IRDS
will be addressed through collaboration with IEEE Societies and other IEEE means,
depending on nature of the funding needs.

IRDS requires one technical writer / roadmap coordinator. Currently, Linda Wilson
fills this role as a contractor. She served in the same role for ITRS for many years
and is uniquely well suited for the position. We request that her employment be
continued.

6. Management and Procedures

6.1. IEEE Sponsoring Committee
Indicate whether an IEEE sponsoring committee of some form (e.g., an IEEE Standards

Sponsor) has agreed to oversee this activity and its procedures.

Sponsors of the IRDS ICAID are the current IEEE Societies and Councils
participating in the Rebooting Computing Initiative” with the Computer Society as
the Lead representative.

("These are the Solid-State Circuits Society, Computer Society, Circuits & Systems Society,
Council on Nanotechnology, Council on Superconductivity, Reliability Society, Electron
Devices Society, Magnetics Society and Council on Electronic Design Automation)

Has an IEEE sponsoring committee agreed to oversee this activity?: Yes
If yes, indicate the sponsoring committee’s name and its chair’s contact information.

Sponsoring Committee Name: IEEE Computer Society

Chair’s Name: Hironori Kasahara (2018 President, IEEE Computer Society)
Chair’'s Email Address: kasahara@waseda.jp

Chair’s Phone: Please use point-of-contact individual (below)

Point-of-Contact: Dr. Thomas M. Conte (2015 President, IEEE Computer Society)
POC Email Address: conte@gatech.edu
POC Phone: 404-376-2267

6.2. Activity Management
If no IEEE sponsoring committee has been identified in 6.1 above, indicate how this activity

will manage itself on a day-to-day basis (e.g., executive committee, officers, etc).

The activity is managed by an executive committee comprising the participants (see
below), and society representatives from EDS, ComSoc and the CS". Officers are
Chair, Vice Chair and Secretary and are renewed annually. Current 2018 officers
are:


mailto:conte@gatech.edu

Dr. Paolo Gargini, Chair
Dr. Thomas Conte, Vice-Chair
Dr. Fernando Guarin, Secretary

(*A society representative from EPS has been invited to serve as well.)

6.3. Procedures
Indicate what documented procedures will be used to guide the operations of this activity;
either (a) modified baseline Industry Connections Activity Policies and Procedures, (b)
Sponsor policies and procedures accepted by the IEEE-SA Standards Board, or (c) Working
Group policies and procedures accepted by the Working Group’s Sponsor. If option (a) is
chosen, then ICCom review and approval of the P&P is required. If option (b) or (c) is
chosen, then ICCom approval of the use of the P&P is required.

Will use the baseline Industry Connections Activity Policies and Procedures.

7. Participants

7.1. Stakeholder Communities
Indicate the stakeholder communities (the types of companies or other entities, or the
different groups of individuals) that are expected to be interested in this IC activity, and will
be invited to participate.

Industry associations:

Since 1998 researchers from Europe, Japan, Korea, Taiwan and the USA have
participated in the ITRS and have expressed their intention to continue their
participation in IRDS through organizations equal or similar to the ones listed
below:

The European Semiconductor Association (ESIA)

The European SiNANO Institute (ESI)

The Society of Applied Physics of Japan (JSAP)

The Korea Semiconductor Industry Association (KSIA)
The Taiwan Semiconductor Industry Association (TSIA)

IEEE TAB Initiatives:
IEEE Rebooting Computing Initiative

IEEE Societies and Councils:
Solid-State Circuits Society
Computer Society [lead society]
Circuits & Systems Society
Council on Nanotechnology



Council on Superconductivity

Reliability Society

Electron Devices Society

Electronics Packaging Society

Magnetics Society

Council on Electronic Design Automation

7.2. Expected Number of Participants

Indicate the approximate number of entities (if entity-based) or individuals (if individual-
based) expected to be actively involved in this activity.

Typically over 1000 researchers contribute to the ITRS
See list of 2013 ITRS participants (attached at end of this document)

7.3. Initial Participants
Provide a list of the entities or individuals that will be participating from the outset. Itis

recommended there be at least three initial participants for an entity-based activity, or five
initial participants (each with a different affiliation) for an individual-based activity.

The European SiNANO Institute (ESI)

The Society of Applied Physics of Japan (JSAP)

The Korea Semiconductor Industry Association (KSIA)
The Taiwan Semiconductor Industry Association (TSIA)
IEEE Rebooting Computing Initiative



ATTACHMENT: Past Participants

2013 ITRS TECHNOLOGY WORKING GROUP KEY CONTRIBUTORS

Cross TWG Study Group (Technology Pacing)—Alan Allan, Dave Armstrong, An Chen,
Mustafa Badaroglu, Joel Barnett, Roger Barth, Herbert Bennett, Bill Bottoms, Juan-Antonio
Carballo, Carlos Diaz, Alain Diebold, Paul Feeney, Mike Gaitan, Paolo Gargini, Mike Garner,
Hidemi Ishiuchi, Dan Herr, Hirofumi Inoue, Scott Jones, Andrew Kahng, Leo Kenny, Rich Liu,
Jurgen Lorenz, Steve Moffat, James Moyne, Mark Neisser, Kwok Ng, George Orji, Lothar
Pfitzner, Gopal Rao, Thomas Skotnicki, Hitoshi Wakabayashi, Mike Walden, Linda Wilson,
Osamu [Sam] Yamazaki, Victor Zhirnov, Paul Zimmerman

Cross TWG Study Group (More than Moore)—Herbert Bennett, Bill Bottoms, Michel
Brillouét, Juan-Antonio Carballo, Patrick Cogez, Erik DeBenedictis, Michael Gaitan, Mart
Graef, Bert Huizing, Andrew Kahng, Reinhard Mahnkopf, Grace O’ Malley, Chuck Richardson

System Drivers and Design—Yoshimi Asada, Valeria Bertacco, Colin Bill, Ralf Brederlow,
Yu Cao, Juan Antonio Carballo, John Darringer, Wolfgang Ecker, Dale Edwards, Paul
Franzon, Masaharu Imai, Kwangok Jeong, Bill Joyner, Andrew Kahng, Masaru Kakimoto,
Jong Ho Kang, Victor Kravets, Frederic Lalanne, Jingwei Lu, Vinod Malhotra, Masami
Matsuzaki, Alfonso Maurelli, Nikil Mehta, Katsutoshi Nakayama, Sani Nassif, Nobuto Ono,
Sam Pa, Ralf Pferdmenges, Shishpal Rawat, Wolfgang Rosenstiel, Toshitada Saito, Jean
Pierre Schoellkopf, Gary Smith, Peter Van Staa, Leon Stok, Shireesh Verma, Maarten
Vertregt, Alfred Wong, David Yeh, Hak soo Yu, Ichiro Yamamoto

Test and Test Equipment—Kenichi Anzou, Dave Armstrong, John Aslanian, Roger Barth,
Yi Cai, Krishnendu Chakrabarty, Tapan Chakraborty, Sreejit Chakravarty, Wendy Chen,
William Chui, Steve Comen, Zoe Conroy, Adam Cron, Al Crouch, Ted Eaton, Stefan
Eichenberger, Bill Eklow, Paul Emmett, Ira Feldman, Francois-Fabien Ferhani, Shawn
Fetterolf, Paul Franzon, Piergiorgio Galletta, Anne Gattiker, Sandeep Goel, Kazumi
Hatayama, Hirokazu Hirayama, Hisao Horibe, Shuichi Ito, Hongshin Jun, Masahiro Kanase,
Rohit Kapur, Toshiaki Kato, Brion Keller, Ajay Khoche, Satoru Kitagawa, Marc Knox,
Masashi Kondo, Ken Lanier, Lenny Leon, Marc Loranger, Anthony Lum, Erik Jan Marinissen,
Peter Maxwell, Cedric Mayor, Teresa McLaurin, Milanjan Mukherjee, Takeshi Nagasaka,
Masaaki Namba, Naoaki Narumi, Phil Nigh, Akitoshi Nishimura, Hermann Obermeir, Jayson
Park, Mike Peng-Li, Frank Poehl, Chris Portelli-Hale, Bill Price, Jeff Rearick, Herb Reiter,
Mike Ricchetti, Michael Rodgers, Mark Roos, Tomonori Sasaki, Keno Sato, Masayuki Sato,
Yasuo Sato, Ryuji Shimizu, Yoichi Shimizu, Fumio Sonoda, Hiroyoshi Suzuki, Tetsuo Tada,
Satoru Takeda, Steven Tilden, Erik Volkerink, Adam Wright, Yervant Zorian

Process Integration, Devices, and Structures—Yasushi Akasaka, Hiroaki Ammo, Dimitri
Antoniadis, Mustafa Badaroglu, Gennadi Bersuker, Azeez Bhavnagarwala, Frederic Boeuf,
Alex Burenkov, Chorng-Ping Chang, Kin (Charles) Cheung, Kristin DeMeyer, James Fonseca,
Yuzo Fukuzaki, Bill Gallagher, Christopher Henderson, Gaspard Hiblot, Herve Jaouen,
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Toshiro Hiramoto, Digh Hisamoto, Jim Hutchby, Jiro Ida, Hirofumi Inoue, Kunihiko
Iwamoro, Moon-Young Jeong, Malgorzata Jurczak, Naoki Kasai, SungGeun Kim, Gerhard
Klimeck, Fred Kuper, Hajime Kurata, Chung Lam, Robert Lander, Rich Liu, Witek Maszara,
Toru Mogami, Kwok Ng, Tak Ning, Masaaki Niwa, Tony Oates, Hidekazu Oda, Sang Hyun Oh,
Tatsuya Ohguro, Sam Pan, Jongwoo Park, Thierry Poiroux, Siddharth Potbhare, Kirk Prall,
Xiang Qi, Mehdi Salmani-Jelodar, Thomas Schulz, Saurabh Sinha, Thomas Skotnicki, James
Stathis, Toshihiro Sugii, Shinichi Takagi, Akira Tanabe, Tetsu Tanaka, Cheng-Tzung Tsai,
Wilman Tsai, Hitoshi Wakabayashi, Philip Wong, Yanzhong Xu, Geoffrey Yeap, Makoto
Yoshimi, Scott Yu, Peter Zeitzoff

Radio Frequency and Analog/Mixed-signal Technologies—Kamel Benaissa, Herbert
Bennett, Pascal Chevalier, Mattias Dahlstrom, Hormoz Djahanshahi, Ali Eshraghi, Toshiro
Futatsugi, Digh Hisamoto,, Jay John, James Li, Tom Kazior, Peter Magnée, Wibo van Noort,
Tatsuya Ohguro, Ed Preisler, Mina Rais-Zadeh, Marc Rocchi, Michael Schroeter, Kaneyoshi
Takeshita, Miguel Urteaga, Sorin Voinigescu, Dawn Wang, Dennis Williams

Microelectromechanical Systems (MEMS)—Steve Bart, Raji Baskaran, Steve Briet, Asif
Chowdhury, Alissa Fitzgerald, Koji Fukumoto, Michael Gaitan, Buzz Hardy, Brian Jamieson,
Akihiro Koga, Ron Lawes, Karen Lightman, Pete Loeppert, Erik Jan Lous, Mary Ann Mabher,
Jianmin Miao, Takashi Mihara, Arthur Morris, Yasutaka Nakashiba., Goro Nakatani,
Fumihiko Nakazawa, Rob O’Reilly, Mervi Paulasto-Krockel, Sasha Revel, Philippe Robert,
John Rychcik, Tetsu Tanaka, Steve Tilden, Hiroshi Toshiyoshi, Joost van Beek, Chris van
Hoof, Randy Wagner, Marcie Weinstein

Emerging Research Devices—Hiro Akinaga, Fabien Alibart, Joerg Appenzeller, Tetsuya
Asai, Yuji Awano, Manuel Bibes, George Bourianoff, Bill Bottoms, Rod Bowman, Michel
Brillouet, Geoffrey Burr, John Carruthers, Ralph Cavin, Chorn-Ping Chang, An Chen,
Christophe Chevallier, U-In Chung, Byung Jin Cho, Sung Woong Chung, Luigi Colombo,
Shamik Das, Erik DeBenedictis, Simon Deleonibus, Tetsuo Endoh, Paul Franzon, Akira
Fujiwara, Mike Garner, Chakku Goplan, Bogdan Govoreanu, Wilfried Haensch, Dan
Hammerstrom, Tsuyoshi Hasegawa, Shigenori Hayashi, Dan Herr, Marc Heyns, Mutsuo
Hidaka, Toshiro Hiramoto, Jim Hutchby, Adrian lonescu, Kiyoshi Kawabata, Seiichiro
Kawamura, Masashi Kawasaki, Alex Khitun, Antoine Khoueir, Suhwan Kim, Hyoungjoon
Kim, Young-Bae Kim, Atsuhiro Kinoshita, Dae-Hong Ko, Gwan-hyeob Koh, Hiroshi Kotaki,
Michael Kozicki, Ilya Krivorotov, Franz Kreupl, Mark Kryder, Zoran Krivokapic, Kee-Won
Kwon, Jangeun Lee, Jung-Ho Lee, Chenhsin Lien, Yun Fook Liew, Tsu-Jae King Liu, Louise
Lome, Wei Lu, T.P. Ma, Reinhard Mahnkopf, Matthew Marinella, Stefan Meskers, Rene
Meyer, Yasuyuki Miyamoto, Hiroshi Mizuta, Kotaki Murali, Kwok Ng, Michael Niemier,
Fumiyuki Nihei, Dmitri Nikonov, Kei Noda, Byung-Gook Park, Ferdinand Peper, Er-Xuan
Ping, Yaw Obeng, Yutaka Ohno, Frank Register, Heike Riel, Shriram Ramanathan, Dave
Roberts, Kaushik Roy, Sayeef Salahuddin, Yoshiaki Saito, Akihito Sawa, Shintaro Sato, Barry
Schechtman, Frank Schwierz, Sadas Shankar, Takahiro Shinada, Masayuki Shirane, Kaushal
Singh, Thomas Skotnicki, Satoshi Sugahara, Shin-ichi Takagi, Tsutomu Teduka, Ming-Jinn
Tsai, Ken Uchida, Thomas Vogelsang, Yasuo Wada, Rainer Waser, Jeff Welser,
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FransWidershoven, Philip Wong, Dirk Wouters, Kojiro Yagami, David Yeh, In-Seok Yeo,
Hiroaki Yoda, In-K Yoo, Victor Zhirnov

Emerging Research Materials—Hiro Akinaga, Scott Anderson, Nobuo Aoi, Bernd Appelt,
Koji Arita , Hidefumi Asano, Koyu Asai, Yuji Awano, Rama Ayothi, Agnés Barthélémy, Joel
Barnett, Chris Bencher, Daniel-Camille Bensahel, Kris Bertness, Stacey Bent, Manuel Bibes,
Idriss Blakey, Mikael Bjork, Serge Blonkowski, Kirill Bolotin, Lars Bomholt, August Bosse,
Bill Bottoms, Rod Bowman, Jennifer Braggin, Alex Bratkovski, Robert Bristol, Ahmed
Busnaina, David. A. Cahill, Jeff Calvert, , Bernie Capraro, Gustau Catalan, lan Cayrefourcq,
Alek Chen, An Chen, Xiangyu Chen, Zhihong Chen, Joy, Cheng, Toyohiro Chikyow, Byung Jin
Cho, Luigi Colombo, Michael Current, Ralph Dammel, Shamik Das, Juan DePablo, Anton
Devilliers, Geraud Dubois, Catherine Dubourdieu, Glenn Fredrickson, Nathan Fritz, Roman
Gafiteanu, Martin Giles, C. Michael Garner, Emmanuel Giannelis, Valeriy Ginzburg, Michael
Goldstein, Padma Gopolan, Andrew Grenville, Roel Gronheid, Wilfried Haensch, Cliff
Henderson, Daniel Herr, Hiro Hibino, Marc Hillmyer, Toshiro Hiramoto, ChiaHua Ho, Sung
Eun Hong, Phil Hustad, Jim Hutchby, Harold Hwang, Diane Hymes, Koji Inoue, Kohei Ito,
Hatsuo Ishida, Taisuke Iwai, Ajey Jacob, David Jamieson, Ali Javey, Berry Jonker, Yeon Sik
Jung, Andrew Kahng, Ted Kamins, Masashi Kawaski, Leo Kenny, Choong-Un Kim, Philip
Kim, Sang Ouk Kim, Joseph Kopanski, Michael Kozicki, Mark Kryder, Sean King, Atsuhiro
Kinoshita, Paul Kohl, Blanka Magyari-Kope, Victor Krivokapic, Mark Kryder, Yi-Sha Ku,
Hiroshi Kumigashira, Nabil Laachi, Jang Ein Lee, Ming-Hsiu (Eric) Lee, Yao-Jen Lee, Yi Jun
Lee, Francois Leonard, Harry Levinson, Chenhsin Lien, Liew Yun Fook, Shawna Liff, Lloyd
Litt, Ratchana Limary, Guanyang Lin, Chi Chun Liu, Cong (Colin) Liu, Timothy E.
Long,Arantxa Maestre-Caro, Blanka Magyari-Kope, Prashant Majhi, Jochen Mannhart,
Matthew Marinella, Francois Martin, Jennifer McKenna, Fumihiro Matsukura, Nobuyuki
Matsuzawa, Dan Millward, Subhasish Mitra, Yoshiyuki Miyamoto, Steve Moffatt, Parvaneh
Mokarian, Daniel Moraru, Mick Morris, Daniel Murray, Azad Naeemi, Christophe Navarro,
Boris Naydenov, C. Gomez-Navarro, Paul Nealey, Mark Neisser, Kwok Ng, Quoc Ngo, Yoshio
Nishi, Kei Noda, Yaw Obeng, Chris Ober, Katsumi Ohmori, Yutaka Ohno, Laurent Pain,
Tomas Palacios, Samuel Pan, Jason Parker, Er-Xuan Ping , Jed Pitera, Joel Plawsky, Enrico
Prati, Moshe Preil, Steve Putna, Ramamoorthy Ramesh, Nachiket Raravikar, Ben Rathsack,
Heike Riel, Dave Roberts, Ricardo Ruiz, Thomas Russell, Tadashi Sakai, Dan Sanders,
Sayeed Salahuddin, Gurtej Sandhu, Krishna Saraswat, Chandra Sarma, Hideyuki Sasaki,
Shintaro Sato, Akihito Sawa, Mizuki Sekiya, Sadasivan Shankar, Matthew Shaw, Michael
Sheehan, Takahiro Shinada, David Shykind, Michelle Simmons, Kaushal K. Singh, Bruce
Smith, Tom Smith, Mark Somervell, Satofumi Souma, Naoyuki Sugiyama, Raja
Swaminathan, Masahiro Takemura, Koki Tamura, Anna Tchikoulaeva, Serge Tedesco, Jim
Thackeray, Raluca Tiron, Yoshihiro Todokoro, Yasuhide Tomioka, Luan Tran, Peter
Trefonas, Jean-Marc Triscone, Ming-Jinn Tsai, Wilman Tsai, Emanuel Tutuc, Ken Uchida,
Yasuo Wada, Kang Wang, JeffreyWeinhold, AndrewWhittaker, C.P. Wong, H.S. Philip Wong,
Karen Wooley, Dirk Wouters, Wen-Li Wu, Shigeru Yamada,

Fu-Liang Yang, Linda He Yi, Hiroaki Yoda, Bin Yu, Todd Younkin, Victor Zhirnov, Paul
Zimmerman, Alfred Zinn, Ehrenfried Zschech, Ajoy Zutshi

Front End Processes—]John C. Arnold, Souvik Banerjee, Joel Barnett, Meredith Beebe, Skip
Berry, lan Brown, Jeff Butterbaugh, Luke Chang, Glenn Gale, Michael Goss, Chris Gottschalk,
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Aomar Halimaoui, Yukinobu Hikosaka, Chris Hobbs, Eric A. Joseph, Andreas Kadavanich,
Sivananda Kanakasabapathy, Deoksin Kil, Simon Kirk, Martin Knotter, Yong-Sun Koh,
Kaushik Kumar, Cathy Labelle, Yannick Le Tiec, Kee Jeung Lee, Wei-Yip Loh, Prashant
Majhi, Kevin McLaughlin, Paul Mertens, IchiroMizushima, Bich-Yen Nguyen, Jin-Goo Park,
Jagdish Prasad, Srini Raghavan, Maud Rao, Abbas Rastegar, Rick Reidy, Stefan Schmitz,
Akshey Sehgal, Wolfgang Sievert, Chris Sparks, Allan Upham, Steven Verhaverbeke, M.
Watanabe, Richard Wise, Klaus Wolke

Lithography—Tsukasa Azuma, Chris Bencher, Tatsuo Chijimatsu, Brian Cha, Will Conley,
Ralph Dammel, Greg Denbeaux, Anton deVilliers, Masayuki Endo, Nigel Farrar, Ted
Fedynyshyn, Heiko Feldmann, Emily Gallagher, C. Michael Garner, Reiner Garreis, Cesar
Garza, TS Gau, Bob Gleason, Frank Goodwin, Roel Gronheid, Naoya Hayashi, Long He,
Yoshiaki lkuta, Rik Jonckeere, Hyungsang Joo, Franklin Kalk, Kunihiko Kasama, Patrick
Kearney, Insung Kim, Sachiko Kobayashi, Christof Krautschik, Y.C. Ku, Keishiro Kurihara,
Jongwook Kye, David Kyser, Michael Lercel, ChangMoon Lim, Shy-Jay Lin, Lloyd Litt, Greg
McIntyre, Dan Millward, Matt Malloy, Pawitter Mangat, Hiroaki Morimoto, Venkat
Nagaswami, Hideo Nakashima, Patrick Naulleau Mark Neisser, Katsumi Ohmori, Yasushi
Okubo, Masahiko Okumura, Kazuya Ota, Laurent Pain, Eric Panning, Moshe Preil, Doug
Resnick, Morty Rothschild, Yoshitake Shusuke, Mark Slezak, Osamu Suga, Kazuhiro
Takahashi, Takao Tamura, Serge Tedesco, Raluca Tiron, Walt Trybula, Plamen Tzviatkov,
Rick Uchida, Fumikatsu Uesawa, Mauro Vasconi, Keiji Wada, Phil Ware, John Wiesner, Jim
Wiley, Grant Willson, Obert Wood, Stefan Wurm, Jiro Yamamoto, Tetsuo Yamaguchi, Pei-
Yang Yan, Anthony Yen, JeongHo Yeo, John Zimmerman

Interconnect—Nobuo Aoi, Lucile Arnaud, Koji Ban, Hans-Joachim Barth, Eric Beyne, Boyan
Boyanov, Jon Candelaria, Chung-Liang Chang, Hsien-Wei Chen, Wen-Chih Chiou, Gilheyun
Choi, Jinn-P. Chu, Mike Corbett, Alexis Farcy, Paul Feeney, Takashi Hayakawa, Paul Ho,
Cheng-Chieh Hsieh, Masayoshi Imai, Atsunobu Isobayashi, Raymond Jao, Shin-Puu Jeng,
Morihiro Kada, Sibum Kim, Nobuyoshi Kobayashi, Kaushik Kumar, Noh-jung Kwak, Hyeon
Deok Lee, Anderson Liu, Didier Louis, James Lu, Toshiro Maekawa, David Maloney, Akira
Matsumoto, Azad Naeemi, Mehul Naik, Tomoji Nakamura, Yuichi Nakao, Akira Ouchi, Sesh
Ramaswami, Hideki Shibata, Michele Stucchi, Zsolt Tokei, Thomas Toms, Manabu
Tsujimura, Kazuyoshi Ueno, Osamu Yamazaki, Paul Zimmerman

Factory Integration—Niall Aughney, Daniel Babbs, Jeff Binford, Steve Chadwick, Jonathan
Chang, Gino Crispieri, Peter Csatary, Mike Czerniak, Chad Durfee, Boyd Finlay, Terry
Francis, Masazumi Fukushima, Avi Furest, Barbara Goldstein, Arieh Greenberg , David
Hanny, Parris Hawkins, Chih-Wei (David) Huang, Leo Kenny, Les Marshall, Supika Mashiro,
Dan Mcculley, Rick McKee, Reiner Missale, Steve Moffatt, James Moyne, , Richard Oechsner,
Markus Pfeffer, Sanjay Rajguru, Gopal Rao, Gavin Rider, Dan Stevens, Brian Sweet,
Toshiyuki Uchino, Alan Weber, Makato Yamamoto, Hiroyuki Yasumoto

Assembly and Packaging—Amit Agrawal, Bernd Appelt, Muhannad S. Bakir, Dale Becker,
Steve Bezuk, W. R. Bottoms, Yi-jen Chan, William Chen, Dan Evans, Michel Garnier, Steve
Greathouse, Tom Gregorich, Richard Grzybowski, George Harman, Mike Hung, Ph.D, John
Hunt, Rong-Shen Lee, Li Li, Sebastian Liau, Weichung Lo, Debendra Mallik, Keith Newman,
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Gary Nicholls, John Osenbach, Richard F. Otte, Bob Pfahl, Gamal Refai-Ahmed, Charles
Richardson, Theresa Sze, Coen Tak, Kripesh Vaidyanathan, James Wilcox, Jie Xue

Environment, Safety, and Health—Laurie Beau, Mario Chen, Paul Connor, Reed Content,
Terry Francis, Mike Garner, F. M. Hsu, Tom Huang, Francesca Illuzzi, Deb Kaiser, Leo Kenny,
Alan Knapp, S. J. Ko, Hsi-An Kwong, Chris Lee, Slava Libman, Joey Lu, Mary Majors, Supika
Mashiro, Toshi Matsuda, Rick McKee, Steve Moffatt, James Moyne, Andreas Neuber, Alain
Pardon, Srini Raghavan, Dave Speed, Masahiro Takemura, Steve Tisdale, Pete Trefonas,
Nausikaa van Hoornick, Kurt Werner, Dan Wilcox, Walter Worth, Don Yeaman

Yield Enhancement—Scott Anderson, Sabrina Anger, Joel Barnett, Dwight Beal, David
Blackford, Yannick Bordel, Jennifer Braggin, Richard Brulls, Marc Camezind, Jan Cavelaars,
Hubert Chu, Mike Clarke, Robert Clark, Jeff Covington, John DeGenova, Gil Delgado, Charley
Dobson, Arnaud Favre, Guiseppe Fazio, Francois Finck, Herve Fontaine, Dan Fuchs, Takashi
Futatsuki, Guillaume Gallet, Astrid Gettel, Rick Godec, Milton Goldwin, Barry Gotlinsky,
Mathias Haeuser, Asad Haider, Jeff Hanson, Teruyuki Hayashi, Christoph Hocke, Masahiko
Ikeno, Francesca Illuzzi, Hans Jansen, Jost Kames, Barry Kennedy, Keith Kerwin, Suhas
Ketkar, Y.J. Kim, Katsunobu Kitami, Kaoru Kondoh, Naoki Kotani, John Kurowski, Sumio
Kuwabara, Bob Latimer, Ravi Laxman, Slava Libman, Rick Lindblom, Juergen Lobert,
Rushikesh Matkar, Yasuhiko Matsumoto, Tim Miller, Fumio Mizuno, William Moore, Jens
Mueller, Chris Muller, Hiroshi Nagaishi, Andreas Neuber, Kazuo Nishihagi, Andreas Nutsch,
Jim Ohlsen,

Kevin Pate, Dilip Patel, Ruben Pessina, Lothar Pfitzner, Larry Rabellino, Abbas Rastegar,
Dieter Rathei, Rich Riley, David Roberts, Dan Rodier, Biswanath Roy, Philippe Rychen,
Koichiro Saga, Hideyuki Sakaizawa, Tony Schleisman, Akshey Sehgal, Yoshimi Shiramizu,
Drew Sinha, Jim Snow, Terry Stange, Isamu Sugiyama, Paul Tan, Yoshitaka Tatsumoto, Ines
Thurner, Hiroshi Tomita, Takahiro Tsuchiya, Allan Upham, Gerald Weineck, Dan Wilcox,
Hubert Winzig, Bernie Zerfas

Metrology—Carlos Beitia, Mark Berry, Ben Bunday, Hyun Mo Cho, Alain Diebold, Brendan
Foran, Mike Garner, Christina Hacker, Dick Hockett, Karey Holland, Masahiko Ikeno, Eiichi
Kawamura, Adrian Kiermasz, Delphine Le Cunff, Scott List, Philippe Maillot, NiwaMasaaki,
Yaw Obeng, George Orji, Brennan Peterson, Narender Rana, Dave Seiler, Chin Soobok,
Victor Vartanian, Yuichiro Yamazaki, Andras Vladar

Modeling and Simulation—]Jean-Charles Barbe, Augusto Benvenuti, Alex Burenkov,
Mauro Ciappa, Wolfgang Demmerle, Andreas Erdmann, Wladek Grabinski, Tibor Grasser,
Vincent Huard, Bert Huizing, Herve Jaouen, Andre Juge, An De Keersgieter, Gerhard
Klimeck, Wilfried Lerch, Jirgen Lorenz, Wolfgang Molzer, Victor Moroz, Chandra Moulj,
Jiirgen Niess, Yon-Sup Pang, Hwasik Park, Paul Pfaftli, Peter Pichler, Yi-Ming Sheu, I.C. Yang

LAST NAME | FIRST NAME | COMPANY | IRDS Role (ITWG) | E-mail |
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LAST NAME FIRST NAME COMPANY IRDS Role (ITWG) E-mail
Akinaga* Hiroyuki National Institude | Emerging Research akinaga.hiro@aist.go.jp
of advanced Materials
Industrial Science
and
technology(AIST)
Ammo Hiroki Sony RF & AMS Technologies | hiroaki.ammo@jp.sony.com 81 50 3141 4312
Armstrong* Dave Advantest Test/Test Equipment dave.armstrong@advantest.co (303) 665-5227
m
Augusto Carlos Quantum Outside System Carlos.Augusto@QuantumSemi | (408) 243-2262
Semiconductor Connectivity .com
Badaroglu* Mustafa Qualcomm Process integration/ mustafab@qti.qualcomm.com +32 16 28 11 84
devices/structures
(PIDS)
Barnett* Joel Tokyo Electron Front End Process joel.barnett@us.tel.com (512) 923-7887
Bennett* Herbert NIST RF & AMS Technologies | herbert.bennett@nist.gov (301) 975-2079
Beouf Frederic ST Micro Outside System frederic.boeuf@st.com
Connectivity
Bottoms* Bill Third Millennium Assembly & Packaging/ bill_bottoms@3mts.com
Test Solutions Heterogeneous
Integration
Burr Geoffrey IBM ERD/Beyond CMOS gwburr@us.ibm.com
Cabirillo Juan Antonio Consultant Design and System jantonio0@gmail.com
Drivers
Chen* An IBM ERD/Beyond CMOS an.chen@aya.yale.edu
Chin* William ASE US, Inc. Assembly & Packaging/ ASE(US) Inc 408 986-6505
Heterogeneous
Integration
Conte* Tom GA Tech Applications Tom@conte.us (404) 376-2267
Benchmarking
Das Shamik Mitre Corp ERD/Beyond CMOS sdas@mitre.org
DeBenedictis* Erik Sandia National Architecture epdeben@sandia.gov
Labs
Diaz Carlos TSMC IRC chdiaz@tsmc.com 886 3 5055890
Franzon Paul North Carolina ERD/Beyond CMOS/ paulf@ncsu.edu 919 515 7351
State Univ. Architecture
Gaitan* Michael NIST MEMS/ Heterogeneous michael.gaitan@nist.gov 301-975-2070
Components
Gargini* Paolo Consultant IRC paologarginil@gmail.com
Garner* Michael Garner Outside System mike.c.garner@att.net 925 872-9808
Nanotechnology Connectivity
Solut®
Graef Mart Delft University of | IRC M.W.M.Graef@tudelft.nl
Technology
Hayashi Yoshihiro Renrasas IRC yoshihiro.hayashi.ux@renesas.c
om
Herr* Dan University of Emerging Research djherr@uncg.edu (336) 285-2862
North Carolina Materials
Greensboro
Huizing Bert NXP IRC bert.huizing@nxp.com
Semiconductors
Ishiuchi Hidemi Toshiba IRC hidemi.ishiuchi@toshiba.co.Jp
Isobayashi Atsunobu Toshiba Interconnect atsunobu.isobayashi@toshiba.c
o.jp
John Jay Frescale RF & AMS Technologies | jay.john@freescale.com
Kahng* Andrew UCSsD Design and System abk@cs.ucsd.edu 1-858-822-4884
Drivers
Kenny Leo Consultant ESH leotkenny@comcast.net
Lorenz* Juergen Fraunhofer Modeling & Simulation juergen.lorenz@iisb.fraunhofer. +49 (9131) 761-
de 210
Magnee Peter NXP RF & AMS Technologies | peter.magnee@nxp.com

Semiconductors
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LAST NAME FIRST NAME COMPANY IRDS Role (ITWG) E-mail
Marinella Matt Sandia National ERD/Beyond CMOS mmarine@sandia.gov (505) 844-7848
Labs
Moffatt* Steve Applied Materials | ESH steve_moffatt@amat.com (408) 584-0185
Moyne* James Univ of Michigan/ | Factory Integration moyne@umich.edu (734) 936-3645
Applied Materials
Muller Chris Purafil Factory Integration cmuller@purafil.com
Neisser* Mark Sematech Lithography mark@neissers.net 908 745-1992
Orji* George NIST Metrology george.orji@nist.gov 301-975-3475
Otte Dick Promex Outside System otte@promex-ind.com (408) 816-8043
Connectivity
Park Choon Sun SK Hynix IRC choonsun.park@sk.com
Pascal Chevalier ST Micro RF & AMS Technologies | pascal.chevalier@st.com
Rich Liu Macronix Process integration/ RichLiu@mxic.com.tw
International devices/structures
(PIDS)
Richardson Chuck iINEMI Outside System crichardson@inemi.org 256-880-0922
Connectivity
Sautreuil Bernard ST Micro RF & AMS Technologies | bernard.sautreuil@st.com
Schroter Michael IEEE RF & AMS Technologies | mschroter@ieee.org
Skotnicki Thomas STMicroelectronic | Process integration/ thomas.skotnicki@st.com
S devices/structures
(PIDS)
Thurner Ines CONVANIT Yield Enhancement ines.thurner@convanit.com
GmbH&co0.KG
Tsai Wilman TSMC ERD/Beyond CMOS WTSAIA@tsmc.com
Voinigescu Sorin University of RF & AMS Technologies | sorinv@ece.utoronto.ca 1416 946-8664
Toronto
Yoo B.D. KSIA IRC bdyoo@ksia.or.kr
Yoo S.J. Cosar IRC sjyoo@cosar.or.kr

(*ITWG leads)




