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eReader and Tablet MarRet Evolution Conference

by Ross Young

Two of the fastest growing display markets are eReaders and Tablets with IMS Research forecasting 120% growth
in eReaders in 2011 to 26.2M units and 261% growth in tablets to 60.8M units. To address the outlook,
requirements and opportunities in these markets, SID and IMS Research have put together a 1-day comprehensive
conference during SID’s Display Week on Thursday May 19"

According to event chairman and IMS Research SVP Ross Young, “We have put together a strong agenda covering
these rapidly growing markets. We will hear from leading brands, display suppliers, 100% of the existing eReader
frontplane market and analysts on all aspects of the eReader and tablet markets including the latest results and
projections, new innovations, how these segments are evolving and if and when they are likely to collide. The event
will also cover the status and prospects for emerging display technologies in these markets and where existing
display performance is going. It will also delve into how the publishing market is changing and how publishers and
booksellers are evolving to capture the digital publishing opportunity. We believe this event offers an excellent
opportunity for our attendees to gather significant intelligence on these dynamic markets and meet with their
customers and suppliers as well as industry leaders.” The completed agenda is organized as follows:

o Morning Keynote — “The Past, Present and Future of Electronic Paper”
Sri Peruvemba, Chief Marketing Officer, E Ink.

Sri is an obvious keynote for this event given E Ink’s enabling role in developing the eReader market and
Sri’s passion for this technology and market. E Ink had a 96% share of the Q4’10 eReader frontplane
market and a 78% share of the eReader display market according to IMS Research’s Quarterly eReader
and Tablet Shipment and Forecast Report. E Ink has also been the display industry’s most profitable
supplier for the past 5 consecutive quarters. Sri’s responsibilities include the company’s brand, product
management, product marketing, marketing communications and public relations.

o eReader Market Status and Outlook
This session will feature presentations from Barnes & Noble and Hanvon, two of the top four eReader
brands, and leading analysts on the outlook for eReaders and the adoption of new features such as color
and touch. Barnes & Noble was #2 worldwide and #1 in color. Hanvon was #4 worldwide and was #1 in
China. Speakers and topics include:

0 eReader Market Dynamics and Forecast - Ross Young, SVP, IMS Research

0 USA eReader Trends and Forecast — Shawn G. Dubravac, Chief Economist
and Director of Research, CEA

0 eReaders Go Color — Doug Klein, VP of Program and Product Management, Barnes & Noble

0 What New Developments in Touch Will Mean to eReaders and Tablets — Jun Liu, General
Manager, Hanvon Technology

0 Touch Developments for eReaders — Geoff Walker, Principal Analyst, IMS Research

0 Panel Session

o Future of Publishing
This session will feature presentations from one of the pioneers in digital publishing and a start-up
focused on enabling textbooks for tablets. RAND has been distributing eBooks since 2000 and was one
of the first publishers to sign with Amazon for distribution to the Kindle and the first academic publisher
to sign with Apple’s iBooks. Kno has developed innovative software enabling a better textbook
experience on tablets. Speakers and topics include:
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o Future of eBooks and Its Impact on the Publishing Industry - John Warren, Marketing Director,
Publications, RAND Corporation

0 Textbooks for Tablets - Babur Habib, CTO and Founder, Kno

o0 Panel Session

e  Afternoon Keynote — “In the Eye of a Perfect Storm, Leadership in the Reading Revolution”
Jim Cathey, Vice President, Business Development, Qualcomm MEMS Technologies

Qualcomm is building a new production facility to ramp up its long battery life reflective Mirasol MEMS
displays for portable applications including eReaders and tablets. Jim is going to discuss their latest
developments and why Qualcomm believes they are positioned to take significant share in the eReader
display market.

o Display Advances for eReaders and Tablets

This session will feature presentations from existing and emerging display suppliers to the eReader and
tablet markets covering their latest advances in display performance, form factor, power consumption and
other characteristics that will improve the eReader and tablet experience. Participants include senior
executives at frontplane supplier SiPix which is now in volume production, color frontplane technology
developers and partners Bridgestone and Delta which are launching products in China in 2011, flexible
and rollable display supplier Polymer Vision which is nearing volume production, tablet display supplier
Hydis/E Ink who invented FFS technology which dominates tablet displays and Samsung LCD
Netherlands R&D Center, previously known as Liquavista, which is targeting both of these segments
with an alternative display technology that the world’s largest display company is now hoping to
commercialize. Speakers and topics include:

0 Microcup Electrophoretic Displays for eReaders — Dr. Robert Sprague, SVP of R&E and
Engineering, SiPix Imaging Inc.

o0 Future Outlook for “AeroBee” Displays Empowered by QR-LPD Technology — Kaoru Suzuki,
Fellow, Electronic Paper Marketing and Development Department, Bridgestone and Hui Lee,
Director, Strategic Business Development, Delta

0 Advances in Electrowetting — Johan Feenstra, CEO, Samsung LCD Netherlands R&D Center

o Flexible Rollable Displays — Ready for Lift Off — Karl McGoldrick, CEO, Polymer Vision

o0 Advances in FFS for Tablets — Fumio Nemoto, SVP of Development and Manufacturing,
Hydis/E Ink

0 Panel Session

e Tablet Market Status and Outlook
This session will feature presentations on the history of tablets and the tablet market, the tablet market
outlook, how to catch Apple, innovations and evolution of the tablet market and impact of the eventual
collision with eReaders. Participants include Samsung Mobile, the #2 tablet brand, and leading market
analysts. Speakers and topics include:

0 Tablet Product and Market History - Geoff Walker, Principal Analyst, IMS Research

o Innovations in the Tablet Market — Asokan Thiyagarajan, Director, Platforms and Technology
Strategy, Samsung Mobile

o0 Tablet Market Dynamics and Catching the iPad — Ross Young, SVP, IMS Research

0 USA Tablet Trends and Forecast — Shawn G. Dubravac, Chief Economist and Director Research,
CEA

0 Panel Session

The SID/IMS Research eBook and Tablet Market Evolution Conference, which will be held on May 19"
at the LA Convention Center, is sponsored by E Ink, Qualcomm and Samsung.
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eBook & Tablet Market
Evolution Conference

May 19, 2011
Los Angeles Convention Center

ABouTt THE CONFERENCE

With the rapid growth of the Amazon Kindle and the Apple iPad, the eBook reader and tablet markets
are two of the fastest growing display based markets. Will this change in the future? Will they remain
distinct markets or will they collide? If so, when? The eBook & Tablet Market Evolution Conference will
examine the outlook for each of these markets and how their displays are likely to evolve. It will examine
the outlook for all display technologies in both products, how size and form factor will evolve in each
segment and much more.

More information can be found at www.IMSconferences.com/displayweek2011. If you are interested in
participating in the eBook & Tablet Market Evolution Conference as a sponsor, exhibitor, media partner,
or delegate, please contact Bob Perez, Conference Manager at IMS Conferences at +1 512 302 1977 or
email Bob.Perez@imsresearch-usa.com
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Speaker and company summaries

Keynote Speaker #1: “*'The Past, Present and Future of Electronic Paper

Sri Peruvemba, Chief Marketing Officer, E Ink

Sriram Peruvemba heads up the marketing function for E Ink Holdings. He manages
strategic, inbound and outbound marketing for the company's ePaper and LCD
businesses. Peruvemba's responsibilities include the company's brand, product
management, product marketing, marketing communications and public relations
functions. Peruvemba holds a BSEE, MBA and a Post Graduate Diploma in
Management. His two decades of experience in the electronics industry include
marketing LCD, CRT, TFEL, OLED, LED, Plasma and ePaper displays into mobile,
industrial, medical, signage and TV markets. Peruvemba's prior assignments include
Vice President of Suntronic Technology Corp, Marketing Director at Planar Systems,
Associate Director at Sharp Corp and General Manager for TFS Inc. He is a member of
SID and former Vice Chair of the SW SID Chapter.

Company summary: Our vision is E Ink on every smart surface. Our ePaper
technology saves money, trees, time and energy. Compared to other display
technologies, E Ink's dual pigment electrophoretic technology available via E Ink Pearl and E Ink Triton display
platforms, offers the best digital reading experience. These displays are easy on your eyes, sunlight readable, thin,
light and can take unique shapes. With E Ink, you See More. E Ink's FFS Technology based LCD products are the
display of choice in the most popular Tablet/Slate and other mobile devices. FFS LCD allows longer battery life,
better response time, best viewing angle among all LCD technologies and the widest color gamut. E Ink's LCD and
@ E l N K ePaper technologies maintain technology leadership by innovating, collaborating and
mass-producing eco-friendly products for consumer applications, globally.

Describe the most important things that E Ink is working on related to the future of eReaders and Tablets:
E Ink is working on transforming the reading experience yet again. Education and business document management
are the next major markets that stand to benefit from the use of paper like electronic ink displays. To address the
needs of these markets, E Ink is developing ePaper products with enhanced color, higher resolutions and faster
update times. This also includes working with our electronics partners to develop the electronic components
required for these systems including System-On-Chip devices and flexible electronic backplanes. We are also
leveraging our leading FFS LCD technology to support the deployment of hybrid, EPD/LCD products. E Ink
enabled FFS LCD products will continue to revolutionize tablet/slate devices.
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Ross Young, Senior Vice President, IMS Research

Ross Young is the SVP of Displays, LEDs and Lighting at IMS Research. Ross began
his work career in the semiconductor equipment industry working at lithography pioneer
GCA, A General Signal Company, and UV curing/resist stripping supplier Fusion
Semiconductor. He then made the move to flat panels working at automation supplier
Brooks Automation and a driver IC start-up called Owl Displays. After Owl failed, he
started DisplaySearch in 1996 which became the leading flat panel display market
research, consulting and events firm under his leadership. After selling DisplaySearch to
The NPD Group in 2005, he left DisplaySearch in 2008 joining Samsung LCD as VP of
New Market Creation focused on the solar market. He then joined IMS Research in late
2009 where he focuses on LEDs and their applications. He also serves on the Board of
Directors of Unipixel and Akhan Technologies and the Advisory Board of lllumitex.

Company summary: IMS Research is committed to tracking the evolution of the eReader and tablet markets. Our
Quarterly eReader and Tablet Shipment and Forecast Report tracks eReader frontplane, display and brand
shipments by supplier by size and forecasts the market on a rolling 4-quarter and 5-year basis. The report relies on
surveys of the eReader supply chain and also analyzes the business models and financials of leading digital
publishers and booksellers. The tablet supply chain is also tracked revealing panel shipment results and forecasts to

each tablet brand. The tablet market is forecasted by brand on a rolling 4-quarter basis
_ : and the tablet share of the overall notebook PC market is also tracked and forecasted
IMSIesearch on a 5year basis. We have also developed an eReader and tablet pricing and

' specification database.

Describe the most important things that IMS Research is working on related to the future of eReaders and
Tablets: We are focused on tracking and forecasting the evolution of the eReader and tablet markets by surveying
the entire eReader and tablet supply chains. We are tracking how many panels each company ships to each OEM
and brand by size and forecasting the market on a rolling 4-quarter and 5-year basis. In addition, we are also
examining the financial health of all the players in this market and trying to determine how changes to their
business models are affecting their business. For example, we have seen that since Prime View’s acquisition of E
Ink and the growth in eReaders, the new entity, E Ink Holdings, has become the most profitable display supplier for
the past 5 quarters. In addition, the change to an agency publishing model brought on by the launch of iBooks has
put significant pricing pressure on eReaders with both brands and OEMs being squeezed. Will this continue or will
ePublishers begin subsidizing their eReader businesses? These and other issues are explored in our reports.

Shawn G. Dubravac, Chief Economist and Director of Research, CEA

Shawn DuBravac is the Chief Economist and Director of Research for the Consumer
Electronics Association (CEA. DuBravac provides crucial economic analysis to
association and industry leaders regarding future economic activity and the relative health
of the technology industry. He also contributes research into technology trends that
underpin the industry and was the primary driver of the industry’s new smart phone index,
developed in partnership with NASDAQ, and the CE consumer confidence index, in
partnership with CNET. DuBravac is also an Adjunct Professor in George Washington
University’s MBA program and has taught at Mary Washington University and in George
Mason University’s MBA program. Prior to joining CEA, DuBravac was head research

analyst in the Economic Analysis Group of the Department of
Justice’s Antitrust Division. He holds economic degrees from CEA
Brigham Young University and George Mason University. s

Eoritarres Diectronics Antociston
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Doug Klein, VP of Program and Product Management, Barnes & Noble

Doug Kilein is the Vice President of Product Management for Digital Products at Barnes
& Noble. A seasoned entrepreneur, Mr. Klein has been on the founding team of 5
different startups in his 25 year career in Silicon Valley, serving in executive
management roles in companies covering a wide spectrum of networking and
communication technologies. As COO and President of NuvoMedia, he successfully led
the launch of the first commercially viable electronic book in 1998, the Rocket eBook.
At Barnes & Noble Mr. Klein is responsible for the Nook eReader and Reading Tablet
product lines, as well as the Nook mobile client digital reading software platforms.

Company summary: Barnes & Noble, the world’s largest bookseller, has taken a
leading role in the digital transformation of the publishing world. With the introduction
of the original Nook and the subsequent introduction of the award winning NookColor,
B&N is delivering on the promise of the digital world in terms of new reading
experiences, advanced interactive and rich content, and increased social networking integration around the overall
reading experience. B&N is leveraging their years of consumer experience in the delivery of traditional content to

create a similar marketplace for the discovery and sale of digital content, along
BAH NES&N“BI_ with the development and delivery of an entirely new generation of hardware
and software content experiences allowing for both the creation and
consumption of new and innovative media experiences.

BOOKSELLERS

The most important things that Barnes & Noble is working on related to the future of eReaders and Tablets:
B&N is working on end-to-end solutions for the digital content markets. In addition to leveraging our years of retail
experience to create a similarly rich and rewarding content discovery
and purchase experience, we are also innovating in the areas of content
creation, distribution and consumption. As the consumer market moves
from fixed desktops and mobile phones to much more flexible and
powerful mobile tablets, B&N has taken a unique position of bringing
direct focus on the reading experience from all angles to what promises
to be the largest transition in the publishing world since the printing
press itself.

Jun Liu, General Manager, Hanvon Technology

Liu Jun, General Manager at Hanvon, is in charge of building and managing Hanvon’s worldwide distribution
channels. Prior to joining Hanvon in 2000, Mr. Liu Jun was a marketing manager at Beijing Orienspace Electronic
Co. Mr. Liu Jun has also served as chief representative at Worldstar Computer
International and business director at China National Electronic Device Co. Mr. Liu
received an M.B.A. from The Open University of Hong Kong and a bachelor’s degree
in microelectronics from Fu Dan University.

Company summary: Hanvon Technology Co., Ltd. (Hanvon) was established in 1998
and is a high-tech enterprise that is dedicated to the development and production of
intelligent products, technologies and services in the field of man-computer
interaction. Hanvon is a leader in the global handwriting recognition market and
entered the eBook market in 2008. With a full range of technological integration
capabilities, it has developed a variety of
eBook products and established a reputation H

as a leading global eBook manufacturer with an von

70 percent market share in China.
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Describe the most important things that Hanvon is working on related to
the future of eReaders and Tablets: In addition to providing the world’s first
E Ink-based color eReader, Hanvon’s foremost achievement is the invention of
an entirely new method of enabling touch-based interfaces for eReaders, mobile
phones, tablets —anything with a touch-screen. In an industry first, Hanvon
allows manufacturers to enable both electromagnetic resonance technology
(ERT) and touch technology on a single display. The Hanvon Dual-Touch ERT
Technology is a flexible, highly accurate, lower-cost touch technology that
outperforms comparable capacitive, resistive and acoustic pulse recognition
technologies in precision, data report rate, and ease of use.

Geoff Walker, Principal Analyst, IMS Research

Geoff Walker is the Principal Analyst for Touch Research at IMS Research, a leading
independent provider of market research and consulting to the global electronics
industry. A mobile-computing industry pioneer, Geoff worked on the first laptop at
startup GRiID Systems in 1982 and the first tablet in 1989. Geoff served as product
architect and VP of Marketing at tablet startup Fujitsu Personal Systems, worked on
startup Handspring's first color PDA and smart phone, and was the Global Director of
Product Management and Business Development for Elo TouchSystems. Most
recently, Geoff Walker was the Marketing Evangelist & Touch-Industry Guru at
NextWindow, a leading supplier of optical touchscreens. Geoff is a widely-published
author with more than 50 articles on touch, and a frequent speaker at display & touch-
industry conferences with 10 talks in the last 18 months. Geoff holds BS-Electrical
Engineering and BS-English degrees from the Polytechnic Institute of New York
University.

Company summary: IMS Research is a leading independent supplier of market research and consultancy to the
global electronics industry. We offer syndicated market-studies, custom client-research, and consulting services.
From wireless communications to consumer electronics and security, we help our clients better understand markets
and shape their business strategies. We have over 100 analysts worldwide, spread across offices in Europe, North
America and Asia (China, Taiwan and South Korea). Being based on three continents means we bring global
insight to our clients, helping them identify threats and spot opportunities too often missed by narrow market
research. Our clients, located in over 50 countries, include most of the household

names in the electronics industry and benefit from unparalleled access to our

analysts. With discussions of research results, analyst presentations, and marketing IM S

collaboration, we combine the attention typically afforded by small firms with the

research power and global outreach of a much larger company.

Describe the most important things that IMS Research is working on related to the future of eReaders &
Tablets: IMS Research has developed several reports that address the rapidly-growing eReader and tablet markets.
Our Quarterly eReader and Tablet Shipment and Forecast Report tracks eReader frontplane, display and brand
shipments by supplier by size and forecasts the market on a rolling 4-quarter and 5-year basis. The report relies on
surveys of the eReader supply chain and also analyzes the business models and financials of leading digital
publishers and booksellers. The tablet supply chain is also tracked, revealing panel shipment results and forecasts
for each tablet brand. The tablet market is forecasted by brand on a rolling 4-quarter basis and the tablet share of the
overall notebook PC market is also tracked and forecasted. We have also developed an eReader and tablet pricing
and specification database revealing all the details you want to know about every eReader and tablet on the market.
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John Warren, Marketing Director, Publications, RAND Corporation

John W. Warren is Director of Marketing, Publications, at the RAND Corporation, a
nonprofit research institution that helps improve policy and decision-making through
research and analysis. John has nearly two decades of experience in the publishing
industry, including more than a decade in digital publishing. Previously, John
managed the U.S. market for Mexican publishing giant Fondo de Cultura Econdmica,
marketing and business development at Sage Publications and Sylvan Learning, Inc.,
and has provided consulting services to firms seeking to expand business in Mexico
and South America. He has a Masters in International Management from the Graduate
School of International Relations and Pacific Studies (IR/PS) at the University of
California, San Diego. John is a member of the Digital Issues Working Group of the
Association of American Publishers (AAP) and was the winner of the Common
Ground International Award for Excellence in the area of the Book (2009).

Company summary: The RAND Corporation is a nonprofit institution that helps improve policy and decision-

making through research and analysis. RAND focuses on the issues that matter most, such as health, education,

national security, international affairs, law and business, the environment, and more. With a research

staff consisting of some of the world’s preeminent minds, RAND has been expanding the boundaries

, of human knowledge for more than 60 years. As a nonpartisan organization, RAND is widely
respected for operating independent of political and commercial pressures. RAND disseminates its

Rﬁmg findings and recommendations as widely as possible to benefit the public good. More than 10,000
RAND reports and commentary are available online at www.rand.org.

/

Describe the most important things that the RAND Corporation is working on related to the future of
eReaders and Tablets: The RAND Corporation has been a pioneer in digital publishing, with an active eBook
distribution program since 2000. RAND was one of the first publishers to sign with Amazon for distribution of
content to the Kindle, and the first academic press to sign with Apple’s iBooks. RAND Publications collaborates
with some of the leading companies in the electronic publishing field in order to bring RAND's cutting-edge
research to a wider audience. RAND has developed partnerships with a number of companies, including
Amazon.com, Apple iBooks, Baker & Taylor, Barnes and Noble, Books 24x7, Dawson's, EBL, ebooks.com,
ebrary, Ingram Digital (including myilibrary and Vital Source), netLibrary, Overdrive, Questia, and Sony to
distribute RAND monographs as e-books.

Babur Habib, Founder & Chief Technology Officer, Publications, Kno

Babur Habib, who holds a PhD in Semiconductor physics from Princeton University, is
Co-Founder and Chief Technology Officer at Kno, where he oversees technology
development for multiple devices and platforms. Prior to Kno Babur had a successful
career in geeking out by designing embedded processors at Philips Semiconductors and
Intel, where he worked on the Pentium Il and Exponent, a high-technology consulting
firm, where he assisted startup and Fortune 500 companies in implementing technology
strategies. In earlier days he was a Fellow at the Woodrow Wilson School of Public
Policy, where he developed his interest in the role of science in government policy. His
passion for avoiding the working world by spending decades in college and postgraduate
programs to obtain a medley of hard to pronounce degrees translates well to Kno’s
mission for making education more efficient.

Company summary: Kno, Inc. is an education software company on a mission to make learning
engaging, effective, and social for students. Osman Rashid, the co-founder of Chegg, and Babur
Habib, a consumer electronics veteran, founded Kno, Inc. in May 2009. The company has /

10
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received funding from Advance Publications, Inc., Andreessen Horowitz,
First Round Capital, FLOODGATE, Intel Capital, Ron Conway, Silicon
Valley Bank, SV Angels and TriplePoint Capital and is based in Santa
Clara, California.

Describe the most important things that Kno is working on related to
the future of eReaders and Tablets: Kno is focused on creating a new
kind of immersive, fluid and fully engaging learning experience for
students, which is made possible through the power of connecting and
sharing content and knowledge on multiple platforms and devices.

James Cathey is vice president of business development for Qualcomm MEMS
Technologies, Inc. (QMT). In this role, Cathey is charged with establishing and leading
Qualcomm Display Corporation, a wholly owned subsidiary of QMT. His project
oversight includes the construction, tooling and volume ramp of the fabrication plant
itself, building the team to operate the facility and cultivating new revenue opportunities.
Under his leadership, QMT’s innovative mirasol® display has transitioned from a little-
known, emerging display technology to an award-winning product incorporated in a
diverse portfolio of mobile devices slated for global markets.

He is a 19-year technology industry veteran and has extensive experience in the creation,
implementation and management of domestic and international market strategies for
advanced display technologies, semiconductors and software. Cathey is a frequent
contributor to global publications, and has been interviewed and quoted by press —
including The New York Times and Wall Street Journal — as a mobility and components visionary. QMT’s mirasol
display technology has also recently been featured in PC Magazine as a Technical Excellence Award winner, and
was also selected as a finalist for the CES Innovation Awards and GSMA Global Mobile Awards. Cathey earned a
bachelor’s of business administration in marketing from Boise State University. He also holds four patents and is a
member of the Society for Information Display (SID).

Company summary: Qualcomm's mirasol displays present unique opportunities to the entire eco-system of
stakeholders in the e-reader and tablet categories. Color content, crisp and clear visibility both outside in bright
light and indoors and best-in-class energy efficiency make for devices that offer a

converged experience for consumers, bringing the best of both e-reader and tablet QUALCOM

categories together.

Describe the most important things that Qualcomm MEMS
Technologies is working on related to the future of eReaders and
Tablets Qualcomm MEMS Technologies is wholly focused on the
commercialization of converged e-readers that present a home for both
the long-form reading, in bright and dark conditions, e-readers have
provided as well as the more touch interactive and colorful experience
tablets bring. QMT has commercialized early generations of mirasol
displays, and is now expanding its volume capacity in Taiwan to address
global demand in a more impactful way. QMT leverages its broad
relationships across the eco-system of carriers, content providers, OEM's,
designers and developers to ensure devices with mirasol displays will be
compelling for the consumer.

11
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Robert Sprague, Chief Executive Officer, SiPix Imaging

Robert A. Sprague is the Senior VP of R&D and Engineering at Sipix Imaging, Inc., and is
well known as the CTO and founder of Gyricon LLC, one of the first companies to
commercialize electronic paper displays. Prior to that, Dr. Sprague spent 25 years at Xerox
PARC as Associate Research Center Manager and Lab Manager. He played a broad role in
management of PARC, and was pivotal in bringing programs in electronic paper displays,
ink jet printing, active matrix displays, and optical disk to product readiness. Dr. Sprague
has over 90 patents and applications, over two dozen publications, and has given numerous
invited talks in the field of paper-like displays. He is the recipient of the Xerox
“President’s Award”, a Fellow of OSA and SPIE, a past president of SPIE, and recipient of
the SPIE “President’s Award” and the Kingslake medal of SPIE. Dr. Sprague has a Ph.D.
and B.S. in optics from the Institute of Optics, University of Rochester.

Company summary: SiPix Imaging, Inc. is a world leader in e-paper display innovation i

and one of the major high volume suppliers of displays for e-Readers. In addition to e-paper "’2 S | P|x
materials, the company offers custom display module manufacturing in other application

areas to enable system designers to rapidly get to the market and achieve a strong return on investment. In its
Fremont, California facility, the firm develops novel materials and scalable roll-to-roll production technologies for
low-power Electrophoretic Display material based on the patented Microcup® structure. The materials are sold in
cut format and are bendable and rollable, providing flexibility in design to our customers. The film is impact and
moisture resistant. In Taoyuan, Taiwan, a SiPix production facility provides high volume manufacturing along with
display module development services. This resource enables customers with rapid system development and quick
market entry. Since SiPix was established in 1999 in Silicon Valley, California, it has filed over 200 patent
applications and developed a core expertise in roll-to-roll based display solutions and integration.

Describe the most important things that SiPix is working on related to the future of eReaders and Tablets:
SiPix Microcup e-paper provides high brightness and contrast for reflective displays used in eBooks. Experts agree
that the reading experience on e-paper is better than those achieved with their LCD counterparts. SiPix is
committed to bringing the best technologies forward in the e-paper industry. Reflective e-paper displays look more
natural and “paper like” than LCD displays or AMOLED displays under all lighting conditions and remain highly
readable, even in direct sunlight. Microcup® electrophoretic technology is improving rapidly, which will lead to
future displays that are faster, even higher contrast, and full color.

Johan Feenstra, Chief Executive Officer, Samsung LCD Netherlands R&D Center

Johan Feenstra received his PhD in Solid State Physics from the Rijksuniversiteit
Groningen in the Netherlands in 1997. After that he spent 1.5 years as a post-doc at the
University of Maryland working on microwave microscopy, a technology that is now being
commercialized. In 1999 he moved to the Philips Research Labs in Eindhoven, the
Netherlands where he worked on electrowetting technology and its applications. He is co-
inventor of electrowetting displays and was founder of Liquavista. After the recent
acquisition of Liquavista by Samsung, he became CEO of the Samsung LCD Netherlands
R&D Center (SNRC). Johan Feenstra is the author of more than 70 papers in
internationally refereed journals, book chapters and patents pending and granted.

Company summary: Samsung LCD Netherlands R&D Center (SNRC) is developing the
Liquavista electrowetting display technology and supporting the commercialization of this
technology within the Samsung LCD division. The Liquavista technology combines the i :
best of two worlds, merging the readability and low power consumption of the present eReaders W|th the color and
video performance offered by the LCD displays used in tablet applications.
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In addition, electrowetting displays are available in reflective, ) ’
transmissive, transflective and transparent modes. As such, the Liquavista LiQuavisia w
technology is expected to play an important role in further developing et

these strong growth markets, as well as supporting other opportunities.

Describe the most important things that SNRC is working on related to the future of eReaders and Tablets:

e Merging tablet and reader functionality in a single device
e Providing color and video in eReaders to strongly expand the functionality and as such applicability
e Introduce improved optical performance thanks to an intrinsically very efficient optical switch

Karl McGoldrick, Chief Executive Officer, Polymer Vision

Karl McGoldrick is Chief Executive of Polymer Vision. He has 25 years of high tech
industry experience with an emphasis on disruptive technologies. After working on the
world’s first sub-micron semiconductor products he went to Intel Corporation in the USA.
Then he led the Imaging Business within Philips, bringing some of the first cameras into
Mobile Phones. In 2004 Karl moved into displays, securing external funding to spin
Polymer Vision out of Philips — with a goal to solve the problem of getting larger displays
into small mobile devices. He has filled various senior management positions, working in
numerous start-ups as well as high volume manufacturing environments, and has spent
much time in Asia.

Company summary: With a Mission “to put a rollable display in every mobile device”
Polymer Vision is at the forefront of an exciting new era in the dynamic market of mobile
consumer devices. Over the past years the company has pioneered major technology breakthroughs. This includes
demonstrating a fully functional rollable display enabled eReader device. Moving forward, Polymer Vision
technology will disrupt both the eReader and Tablet markets. Exciting new products will arrive, where the displays
are larger than the devices themselves. Key to Polymer Vision’s success is the company’s unique technology
platform, device design and strong IP portfolio. This platform has now been
prepared for scale in high volume production. Polymer Vision was founded as an
independent company in 2006 as a spin out from Philips Electronics. In 2009
Polymer Vision became a subsidiary of Wistron, one of the world’s leading ODMs.

# Polymer Vision

Describe the most important things that Polymer Vision is working on related to the future of eReaders and
Tablets: The large screen of both eReaders and Tablets is one of the key selling points of these products. It is this
same large screen which remains the industry Nemesis. It stands in the way of such products achieving the true
versatility, and hence larger market volumes, of smart phones. Polymer Vision will enable Smartphone sized
products with eReader and Tablet sized screens.

Fumio Nemoto, SVP of Development and Manufacturing, Hydis/E Ink

O HYDIS
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Kaoru Suzuki, Fellow, Electronic Paper Marketing & Development Department, Bridgestone

Kaoru Suzuki is the Fellow of Electronic Paper Business Planning & Sales Department at
Bridgestone Corporation. He is responsible for marketing, planning and sales as a general
manager. He joined Bridgestone in the spring of 2010. He has created the electronic
paper business at Hitachi Ltd. in 2004 and had been managing the electronic paper
display business until 2009.

Company Summary: Bridgestone Corporation, headquartered in Tokyo, is the world’s
largest tire and rubber company. In addition to tires for use in a wide variety of
applications, it also manufactures a broad range of diversified products, which include
industrial rubber and chemical products and sporting goods. Its products are sold in over
150 nations and territories around the world. The company has developed the electronic liquid powder and its high

speed driving scheme called the QR-LPD technology over 10 years ago and starts to

Herald Eribune sell the color electronic paper panels and the 13 inch color e-reader device called
The Asahi Shimbun R “AeroBee” from this early summer.
Onuruanes M bl —

Describe the most important things that Bridgestone is working on related to the
future of eReaders and Tablets: Bridgestone is focused on developing of the color
and flexible panel and its high speed driving technology. In addition, the company is
also focused on the productive technique of large size panels. The company actually
has the advantage of the mass production of large panels over 10 inches. E-paper
devices will be extended to be apply to various business fields not only eBook market.
We believe that our R&D and production strategies are

essential for the future new devices which satisfied BRIDGESTOHE
various market needs. Your Journey, Our Passion

Tmmmm

Hui Lee, Director Strategic Business Development, Delta

Bio- Hui Lee, Director, Strategic Business Development, Delta Electronic Group

Hui Lee is Director of Strategic Business Development at Delta Electronics. Ms. Lee evaluates and manages joint
development initiatives and strategic alliances for new business opportunities. She plays a broad role supporting
Delta Corporate R&D in strategic planning, business negotiations, and oversees licensing, outsourcing, and due
diligence activities. Prior to her current responsibilities at Delta, Ms. Lee was a Senior Analyst at Visa USA
responsible for cross-organizational knowledge management, collaboration, and business intelligence.

Company Summary: Delta Electronics is the world’s leading provider of switching power supplies and DC
brushless fans, as well as a major source for power management solutions, components, visual displays, industrial
automation, networking products and renewable energy solutions. Delta showcased a full 5 4
range of color electronic paper (e-paper) applications jointly
developed with Bridgestone Corporation at the CES 2011
ABELTA including a 4.1-inch e-tag, 8.2-inch and 13.1-inch e-readers,
and a 21-inch e-signage display.

Describe the most important things that Delta is working on related to the future of
eReaders and Tablets: Delta’s full range of color e-paper applications are designed
with the concept to “Go Beyond Reading,” which combines wireless connectivity and
cloud information management systems to provide on-demand, real-time information
service. The energy-efficient e-paper products support Delta’s mission, “To provide
innovative, clean and efficient energy solutions for a better tomorrow.”

Source: http://abcnews.go.com/Technology/wireStory?id=10796050
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Asokan Thiyagarajan, Director of Platforms Strategy & Technology, Samsung Mobile

Asokan Thiyagarajan serves as the Director of Platforms and Technology Strategy at
Samsung Telecommunications America and is responsible for recommending strategies to
address technology, market trends and strategic alliances. He is a respected speaker at
international technology conferences and authors technology and visionary articles for
leading magazines around the world. Asokan has over 21 years of international experience
in high technology sectors, software development and communication systems. He is
skilled in technology, business, engineering and management, and is very effective in
Technology Management. Highly analytical and an industry visionary, Asokan is a sought-
after global industry thought leader and a trusted strategic advisor by many companies.
Prior to Samsung, Asokan held a variety of senior technology management positions at
companies such as Motorola, Nokia, Ericsson, and Compaqg (HP). He presently serves on
the board of directors/advisors of several technology start-ups. Asokan holds a Bachelors
Degree in Computer Science from Madurai University, India.

Company summary: Samsung Telecommunications America, LLC, a Dallas-based subsidiary of Samsung
Electronics Co., Ltd., researches, develops and markets wireless handsets and telecommunications products
throughout North America. As a global leader in Android™ mobile devices, Samsung Mobile’s family of
SAMSUNG GALAXY Tabs combine innovations in design and display with our exciting new user

experience, creating a new class of products that will lead the tablet market. The company
mo b" e recently announced two new additions to its family of GALAXY Tabs, the GALAXY Tab

10.1 and GALAXY Tab 8.9, the world’s thinnest mobile tablets, measuring just 8.6
millimeters. The GALAXY Tab 10.1 and 8.9 now join the original 7-inch GALAXY Tab to provide consumers
with an unmatched array of choices to select the mobile tablet experience to best fit their needs.

Describe the most important things that Samsung Mobile is working on
related to the future of eReaders and Tablets: The GALAXY Tab 10.1 and
8.9 are examples of Samsung’s constant innovation and show our dedication
to designing premium tablets that fit the unique needs of consumers around
the world while also maintaining mobility, speed, entertainment, a
customized user experience and an array of enterprise solutions. Joining our
7-inch GALAXY Tab, the GALAXY Tab 10.1 and GALAXY Tab 8.9 bring
the thinnest mobile tablets available to the market, weighing 595 grams and
470 grams, respectively. In addition to ultra-thin form factor and a
lightweight design, Samsung’s new GALAXY Tabs offer a powerful multimedia and web browsing experience
with a 1GHz dual core application processor. The Galaxy Tabs will also feature Samsung’s customized user
experience designed with a Live Panel menu that users can customize to display a variety of content on the home
screen including digital pictures, favorite Web sites and social network feeds. Samsung Media Hub provides users
access to premium entertainment content, while seamless 1080p HD video and Flash playback offer a rich
entertainment experience. Finally, the GALAXY Tab 10.1 and 8.9 are ready for business with an industry leading
suite of solutions designed to give enterprise customers and IT managers more security.

DISPLAY
WEE

e Los Angeles
':E 20118

MAY 15-20, 2011, LOS ANGELES, CALIFORNIA, USA

15



DISPLAY The future of display technology will be unveiled in
Los Angeles at the SID 2011 International Symposium,

WE EK Seminar, and Exhibition. Major advances in 3D, touch

Los Angeles interfaces, and television, along with flexible, OLED,

20' I e-Paper, and liquid crystal displays will be showcased
by the world's most prominent technology and
busincas lcaders.

Take a peek behind the curtain to see what technologies you'll be using in the very near future
at Display Week 2o11. Visit wuwnw.sid.org/displayweek2o11 for more event information.
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Tablets and eReaders at Display Week,

Display Week features broad coverage of the display technologies related to Tablets and eReaders. Here’s a listing
of technical and business coverage of the topic:

Electronic Paper I

Tuesday (5/17) / 10:50 AM - 12:10 PM / Petree Hall D

Chairs:

Dr. Janglin Chen, DTC/ITRI, Chu Tung, Hsinchu, Taiwan;
Dr. Makoto Omodani, Tokai University, Hiratsuka-shi, Kanagawa, Japan

A 5.7-in. Color Mirasol XGA Display for High-Performance Portable Applications (10:50 - 11:10 AM)
Brian Gally, Alan Lewis, Qualcomm MEMS Technologies, San Jose, CA, USA; Koorosh Aflatooni, William
Cummings, Surya Ganti, Mark Todorovich, Robert Van Lier Van Lier , San Jose, CA, USA

A 5.7-in. color mirasol reflective display based on bistable interference modulation devices (IMODSs) will
be described. The operation of the display will be outlined, and the performance will be reported. The
system-level developments necessary to achieve the high reflectivity, color, and video operation while
maintaining a very low power consumption will be discussed.

Photonic-Crystal Display Materials (11:10 AM - 11:30 AM)

Andre C Arsenault, Hai Wang, Fergal Kerins, Ulrich Kamp, Opalux Inc., Toronto, ON, Canada; Geoffrey A
Ozin, University of Toronto, Toronto, ON, Canada

An active photonic crystal that reflects a band of color that can be tuned by current or voltage to create a
wider range of primary colors than the conventional RGB system has been developed. An overview of the
system and latest results on its display characteristics is presented.

Novel Design for Color Electrochromic Display (11:30 AM - 11:50 AM)

Tohru Yashiro, Shigenobu Hirano, Yoshihisa Naijoh, Yoshinori Okada, Kazuaki Tsuji, Mikiko Abe, Akishige
Murakami, Hiroyuki Takahashi, Koh Fujimura, Hitoshi Kondoh, RICOH Co., Ltd., Kanagawa, Japan

A new technology for color electrochromic displays (ECDs) based on the subtractive color mixing theory
has been successfully developed. It is expected to improve brightness and color reproducibility of reflective
displays. Additional advantages are simple structure and ease of production process.

Wireless Smart Card with e-Paper Dot-Matrix QR-LPD Technology (11:50 AM - 12:10 PM)

Akihiko Yokoo, Yasunobu Saida, Ryo Sakurai, Shingo Oono, Yoshitomo Masuda, Bridgestone Corporation,
Kodaira-shi, Tokyo, Japan; Tadashi Kubota, Delta Electronics, Minato-ku, Tokyo, Japan

A thin and flexible smart card using QR-LPD technology has been developed. Low energy consumption can
be realized by utilizing the image-holding property. The flexible QR-LPD was combined with a wireless
energy and data transfer system in order to realize a thin, light, and flexible smart card with a dot-matrix
display.

Electronic Paper Il

Tuesday (5/17) / 2:00 PM - 3:20 PM / Petree Hall D

Chairs:

Kevin Gahagan, Corning Incorporated, Corning, NY, USA
Deng-Ke Yang, Kent State University, Kent, OH, USA

Roll-to-Roll Flexible Display for e-Paper Applications (2:00 PM - 2:20 PM)
Janglin Chen, Jyh-Wen Shiu, Wan-Wen Chiu, Chen-Chu Tsai, Chieh-Yi Huang
Industrial Technology Research Institute, Chutung, Hsinchu, Taiwan ROC

17



Veritas et Visus Touch Panel — Special Edition May 2011

A simple Ch-LCD display has recently been improved. A driving voltage lower than 80 V and a reflectance
greater than 27% were achieved. A thermally addressed flexible Ch-LCD with a length greater than 3 m and
resolution higher than 300 dpi was demonstarted. A number of novel applications will also discussed.

e Electrofluidic Displays: Multi-Stability and Display-Technology Progress (2:20 PM - 2:40 PM)
Kenneth A. Dean, Steve Smith, Gamma Dynamics, Tempe, AZ, USA; Kaichang Zhou, Brian Brollier,
Gamma Dynamics, Cincinnati, OH, USA; Jason Heikenfeld, University of Cincinnati, Cincinnati, OH, USA
Electrofluidic displays have been demonstrated with multi-stable states, enabling on, off, or gray-scale pixel
states with zero holding power. The operating principles will be demonstrated and the optical, electrical, and
environmental performance will be characterized. Other developments including device operation from -30
to 70°C and 30-msec switching speeds at 25°C will also be reported.

e Ultra-Low-Power Electrowetting-Based Displays for Portable Multmedia Devices (2:40 PM - 3:00 PM)
Andrea Giraldo, Romaric Massard, Jurrien Mans, Eric Derckx, Jo Aubert, Jan Mennen, Samsung LCD
Netherlands R&D Center, Eindhoven, Netherlands
Portable multi-media devices with electrowetting-based displays take advantage of the excellent optical
performances and the video capabilities of the screen. These displays are shown to benefit from an
adaptable frame-rate driving scheme, allowing consistent power saving and extended life battery life
without deterioration of image quality.

e Joule-Heating-Induced Lift-Off Technology for Flexible AMOLED Displays (3:00 PM - 3:20 PM)
Moo-Soon Ko, Choong-youl Im, lljeong Lee, Jong-hyuk Lee, Sung-chul Kim, Samsung Mobile Display,
Yongin, South Korea; Won-Eui Hong, Jae-Sang Ro, EnSilTech Corporation, Seoul, South Korea
A novel lift-off method has been developed for large-area AMOLED displays. It uses a pulsed electric field
for debonding PI film and the substrate glass. This technology was successfully applied to flexible LTPS
TFTs on PI film with no damage to the transistor performance.

Capacitive Touch Systems

Thursday (5/19) / 9:00 AM - 10:20 AM / Petree Hall D
Chair: Mr. Joo Hyung Lee, Samsung Mobile Displays, Yongin, Korea

e Advances in Touch Sensing Materials (9:00 AM - 9:20 AM)
Bob Mackey, Synaptics, Santa Clara, CA, USA
Smart phones and other complex user-interface devices are driving rapid growth in capacitive touch sensing.
The need for transparent conductors, in turn, pushes improvements in materials performance as well as cost
reductions. Novel nano-structured materials offer a way to beat the transparency, conductivity, and cost of
indium tin oxide (ITO).

e Mutual Capacitive Touch Integrated into Thin-Film-Encapsulated AM OLED (9:20 AM - 9:40 AM)
HongShik Shim, SunKook Kim, YoungTea Chun, Hyuk-Jun Kwon, InSeo Kee
Samsung Advanced Institute of Technology (SAIT), Yongin-Si, Gyeonggi Do, South Korea; Woong Choi,
SangYoon Lee, Samsung Advanced Institute of Technology (SAIT), Yongin-Si, Gyeonggi Do, U.S.A
High-performance input/output device consisting of capacitive touch sensors integrated on thin-film
encapsulated AMOLEDs. The internal electric-field distribution and capacitance change trend was
simulated to find and prove the optimal structure including touch-input and display-output units. To verify
cross-talk-free operation, a 4-in.-diagonal prototype was fabricated.

e A Novel Flexible AMOLED with Touch Based on Flexible Universal Plane (9:40 AM - 10:00 AM)
Jia-Chong Ho, Yu-Yang Chang, Chyi-Ming Leu, Glory Chen, Chen-Pang Kung, Hua-Chi Cheng, Shu-Tang
Yeh, Liang-You Jiang, Yu-Han Chien, Jing-Yi Yan, Heng-Lin Pan, Cheng-Chung Lee, Industrial
Technology Research Institute (ITRI), Chutung, Hsinchu, Taiwan Roc
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A flexible-TFT-backplane, OLED and flexible projective-capacitive touch-sensing film were successfully
developed and integrated with transparent polyimide (PI) substrate for the first time. This technology is
compatible with current TFT-manufacturing facilities, allowing for the existing design rule of TFT
backplanes on glass.

e An In-Cell Capacitive Touch-Sensor Integrated in an LTPS WSVGA TFT-LCD (10:00 AM - 10:20 AM)
Satoru Tomita, Takashi Nakamura, Hideyuki Takahashi, Tetsuo Morita, Takayuki Imai, Takashi Okada,
Hirotaka Hayashi, Yasuo Saruhashi, Masayoshi Fuchi, Miyuki Hashimoto, Masahiro Tada, Takahiko Endo,
Keiichi Saito, Hiroki Nakamura;Toshiba Mobile Display Co., Ltd., Saitama, Japan
An in-cell capacitive touch sensor integrated in an LTPS 7-in. WSVGA TFT-LCD has been developed. The
prototype with 256x150 sensors demonstrates advantages such as high position accuracy, multi-touch (10 or
more), smooth operation without a touch force, and a thin and lightweight LCD module, and thus is suitable
for various applications.

Optical Touch Systems

Thursday (5/19) / 10:40 AM - 12:00 AM / Petree Hall D
Chairs: Mr. Steven Bathiche, Microsoft, Redmond, WA, USA
Dr. Willem Den Boer, Guardian Industries, Carleton, MI, USA

e Planar Scatter Detection: A New Method for Optical Touch Screens (10:40 AM - 11:00 AM)
Ola Wassvik, FlatFrog, Lund, Sweden
Planar Scatter Detection (PSD) utilizes the physical principle of frustrated total internal reflection (FTIR) in
combination with optical detection and advanced decoding algorithms. PSD enables the creation of multi-
touch systems with certain key advantages: slim flush form factors at low cost, unlimited simultaneous
touches, and wide coverage from mobile handsets to interactive whiteboards -- without suffering from the
drawbacks with conventional projected-capacitive systems or other optical touch systems.

e In-Ga-Zn-Oxide FET-Based Global Shutter Sensors for In-Cell Optical Touch (11:00 AM - 11:20 AM)
Hikaru Tamura, Toshiki Hamada, Takashi Nakagawa, Takeshi Aoki, Masataka Ikeda, Munehiro Kozuma,
Yoshiyuki Kurokawa, Takayuki Ikeda, Koji Moriya, Yoshiharu Hirakata, Nozomi Kamata, Tsutomu
Murakawa, Jun Koyama, Shunpei Yamazaki, Semiconductor Energy Laboratory Co., Ltd., Atsugi-shi,
Kanagawa, Japan; Katsuaki Tochibayashi, Kenichi Okazaki, Advanced Film Device Inc.,, Tochigi-Shi,
Tochigi, Japan; Masayuki Sakakura, Advanced Film Device Inc.,, Tochigi-Shi, Tochigi, Japan
A 6-inch XGA LCD touch screen with optical sensors in its pixels, using oxide semiconductor FETS, has
been developed. It was confirmed that an extremely low off-state current of the OS-FET facilitates the use
of a global shutter and leads to an improved accuracy in touch detection.

e Novel Write Erasable Input Display with Memory Circuits and Photo-Sensors (11:20 AM - 11:40 AM)
Satoshi Maruyama, Kenji Harada, Hideki Mine. Toshiba Mobile Display, Kawakita, Nomi, Ishikawa, Japan
Takahiko Endo, Hirotaka Hayashi, Hiroyuki Kimura, Masaki Kinoshita, Hiroki Nakamura, Toshiba Mobile
Display, Fukaya, Saitama, Japan
A new LCD with a memory circuit and a photosensor in each pixel has been developed. These LCDs render
a still image with low power consumption and do not need external refreshing. In addition, a light pen can
directly write and erase the LCD pixels without the need for external computation.

e A Virtual Touch 3D Interactive Display with Embedded Optical Sensor Array (11:40 AM - 12:00 PM)
GUO-ZHEN WANG, Ming-Ching Ma, Shang-Yu Tung, Yi-Pai Huang, National Chiao Tung University,
Hsinchu, Taiwan ROC; Hung-Wei Tseng, Jui-Chi Lo, Chung-Hong Kuo, AU Optronics Corporation,
Hsinchu, Taiwan ROC
A T-mark algorithm is proposed to obtain five-axis information (x ,y ,z, g, and f) of an LED light source on
a 3D interactive display with embedded optical photosensors. Independent of LED distance, inclination. or
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rotation, the proposed algorithm was demonstrated to interact successfully with autostereoscopic images in
real-time process.

OLED Displays Il

Thursday (5/19) / 11:00 AM - 11:20 AM / Petree Hall C

e A Transparent AMOLED with On-Cell Touch Function Driven by IGZO TFTs
Hsing-Hung Hsieh, Tsung-Ting Tsai, Chen-Ming Hu, Chia-Ling Chou, Shih-Feng Hsu, Yuan-Chun Wu,
Ching-Sang Chuang, Lee-Hsun Chang, Yusin Lin Lin; AU Optronics Corp., Hsinchu, Taiwan ROC
The performance and stability of a bottom-gate coplanar-type 1IGZO TFT were effectively improved by
back-channel treatments. A novel 2.4-inch IGZO-TFT-driven transparent AMOLED with high transparency
and resolution was demonstrated. Furthermore, the on-cell touch function was also integrated to render
many interesting applications possible.

Touch Systems

Thursday (5/19) / 1:30 PM - 2:50 PM / Petree Hall D
Chairs: Bob Senior, IsiQiri Interface Technologies GmbH, Morgan Hill, CA, USA
Steve Hotelling, Apple, Inc., Cupertino, CA, USA

e Novel Thin Glass for 3D Shaped Electronics Display Cover (1:30 PM - 1:50 PM)
Jose Zimmer, SCHOTT AG, Mainz, Germany
The new generations of smart phones, tablet PCs, notebooks, and e-paper are showing clear trends for
increased requirements for display cover glasses with lower weight, higher impact strength, and better
scratch resistance. Today, most handheld devices only have flat screens, but curved glass surfaces have
become clear design goals. Lithium Aluminosilicate (LAS) glasses, such as the SCHOTT LAS80, are able
to fulfill the various requirements from glass production, processing, and the display application all at the
same time. They can be produced by standard float processes; can be effectively chemical toughened, and
show high mechanical strength and hardness. Because of their low transformation temperature, LAS glasses
are especially suitable for hot forming processes to produce 3D shaped cover glasses.

e Dielectric Line Printing for Touch-Panel-Display Jumpers Using Transparent Inks (1:50 PM - 2:10 PM)
William Hegge, David Bohling, Optomec, Inc., Albuquerque, NM, USA; Michael McAllister, Joe Chou,
Philippe Schottland, Sun Chemical, Carlstadt, NJ, USA
Direct printing of conductor and dielectric line jumpers for touch screens can dramatically reduce the
number of lithography or masking steps for producing functional devices. Aerosol jet printing of transparent
polymeric dielectric materials using three different inks and process conditions for optimizing line width,
thickness, and quality will be described.

e The Effect of Touch-Screen Hand-Stability Method on Performance (2:10 PM - 2:30 PM)
Jeff Lancaster, Bob De Mers, Bill Rogers, Andrew Smart, Stephen Whitlow, Honeywell Aerospace
Advanced Technology, Golden Valley, MN, USA
An in-depth study of four hand-stabilization methods for flight-deck touch-screens used in turbulent
conditions has been conducted. Objective measurements of the touch-screen task performance and
subjective measurements of the workload and rating scales were performed.. Results contradicted those for
a "flush-mounted" touch screen: any stabilization method is better than none. Electromyogram data shows
one method may mitigate muscle fatigue.

e The Breadth-Depth Dichotomy: Opportunities in Expanding Sensing Capabilities (2:30 PM - 2:50 PM)
Daniel J Wigdor, University of Toronto, Toronto, ON, Canada
There is no such thing as touch. It is, in fact, a vast category of sensors, ranging from fingertip location to
object tracking. While abstraction can lead to broader impact, it can also serve to impose an artificial bound
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on the depth of user experiences. Citing historical examples of the breadth-depth dichotomy, its potential to
curtail the future of touch computing will be described.

Touch Systems Posters

e High-SNR Multi-Touch Capacitance Touch-screen Controller with Haptics Support
Timothy Lance Blankenship; Maxim Integrated Products, Austin, TX, USA
A high-performance multi-touch capacitive touch-screen controller has been developed, which is capable of
supporting multiple sensor types, gloves, a small-tipped conductive stylus, and low-latency haptics. The
controller improves the user experience through a high signal-to-noise ratio (SNR) which allows support for
a wider range of touch conditions and better combats noisy environments.

e Embedded Nano-Si Optical Sensor in TFT-LCD Technology and Integrated as Touch-Input Display
An-thung Cho, Ming-Hung Chung, J-J Chang, Min-Feng Chiang, Wei-lung Liau, AU Optronics (AUO)
Corporation, Hsinchu, Taiwan ROC
A controllable UV-visible-to-NIR Si-nanocrystal photonic sensor using photo-spectrum band-gap
technology has been integrated into TFT-LCDs as a multi-functional intelligent display. Si-nanocrystal
photonic sensors were used as a sensitizer sandwiched between two electrode structures. The optical input
function, used for image scanners, fingerprint recognition, and touch-input applications, were achieved by
integrating image-sensor elements within each display pixel.

e Novel Photo-Sensing Pixel for Large-Sized Flexible Electrophoretic Display with Pen-Writing Function
Chen-Pang Kung, Wen-Jen Chiang, Yu-Jen Chen, Pi-Hsien Wang, Ming-Hsi Wang, Jia-Chong Ho, Chen-
Chung Lee, Industrial Technology Research Institute, Chutung, Hsinchu, Taiwan ROC
A novel photo-sensing pixel circuit for a large-area flexible e-reader utilizing an active-matrix
electrophoretic display (AMEPD) is proposed. The photosensing pixel consists of only two amorphous Si:H
(a-Si:H) transistors. No degradation of the pixel output is observed after bending of more than 5000 times
under a 2-cm curvature radius.

e Benefits of Optool DAC-HP
Kenneth Milam, Ron Hendershot, Daikin America, Decatur, AL, USA
Daikin’s Optool DAC-HP is a surface anti-fouling agent based on proprietary fluorochemical technology
which is part of a UV-cured acrylic hardcoat agent. It prevents fingerprints on processed surfaces, repels
water and oils, creates a low friction surface, has superior durability, and does not degrade the optical
properties of the material.

e Adding Interactivity to Displays Using the Q-Foil Technology
Robert Koeppe, Anton Neulinger, Martin Egginger, isiQiri Interface Technologies GmbH, Hagenberg,
Austria; Petr Bartu, Siegfried Bauer, JKU - Dept. of Soft Matter Physics, Linz, Austria
Q-Foil, a novel touch platform, allows cost-efficient and simple fabrication of thin, flexible, shape-
adaptable, large-area optical sensors. Sensors use multiple miniature silicon photodiodes in a grid on
optically active plastic foil; one to four lasers are used as input devices. Theory of operation, prototype
construction, and applications will be described.

e Active-Matrix Touch Sensor Detecting Time-Constant Change Implemented by 1IGZO TFTs
Lu-Sheng Chou, Hao-Lin Chiu, Kuan-Ta Lin, Ya-Hsiang Tai, National Chiao Tung University, Hsinchu,
Taiwan ROC
A novel concept of using RC time constants to sense the capacitance change induced by touch and
demonstrate it with a sensing circuit implemented by 1IGZO TFTs is proposed. The pixel circuit consists of
one resistor and two TFTs in series driven by consecutive gate pulses and demonstrates low power
consumption.
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e Kalman-Filter Smooth Tracking Based on Multi-Touch for Capacitive Panels
Chih-Lung Lin, Yi-Ming Chang, U-Chen Lin, Chia-Sheng Li, National University, Tainan, Taiwan ROC;
Alvin Lin, Cando Corporation, Hsinchu , Taiwan ROC
A Kalman-filter algorithm was optimized for a capacitive touch panel, which smoothly tracks multiple
touch points. The Kalman filter reduces the noise and smooths the tracks of touch points. The experimental
result demonstrates the effectiveness of the algorithm for multi-touch systems.

e 3D Finger Touch with Sequential llluminator
Ming-Ching Ma, Guo-Zhen Wang, Yi-Pai Huang, National Chiao Tung University, Hsinchu, Taiwan ROC
In order to interact with a 3D display by using a finger, a reflecting-mode system with an embedded optical
sensor and sequential illuminator is required. It can interact with 3D images by using a bare hand. Based on
this system, a region based depth algorithm is proposed for detecting different working regions to an output
(X, y, z) coordinate. Finally, the proposed algorithm has been successfully implemented on a 4-in. panel.

e The Design of Novel Integrated Optical Touch TFT-LCD
Tzu Ling Niu, Fu Cheng Fan, Han Ping Kuo, AU Optronics Corp., Hsinchu, Taiwan ROC
A new method of integrating conventional IR touch into a display. IR light sources were added to the BLU
and in-cell IR sensors were added at pixel-array edges. Prisms direct IR light up from the sources, across the
display surface, and down to the sensors. An SNR of 21 was achieved in a 4-in. sample.

e Glass Impact on Capacitive Touch-Sensing Algorithms: Thinner and Shaped Cover Glass
Zachi Baharav, Corning West Technology Center, Palo Alto, CA, USA; Ramakrishna Kakarala
School of Computer Engineering, Nayang Technological University, Singapore, Singapore
Glass plays an important role in many capacitive touch-sensing applications. The effect that thinner cover
glass has on the performance of touch-sensing algorithms has been analyzed. Results for tracking errors
were plotted as a function of glass thickness. The effects of using shaped cover glass will briefly be
discussed.

e Antimicrobial Coatings that Prevent Bacterial Growth on Touch Screens
Pradnya V. Nagarkar, 3M Touch Systems, Methuen, MA, USA; Mahfuza B. Ali, Narina Y. Stepanova
3M Corporation, St.Paul, MN, USA
Anti-microbial properties of novel transparent polymeric coatings applied to glass will be described. A 3log
reduction in viable bacterial population within 24 hours was observed. The method of application to various
glass surfaces -- polished, anti-glare coated, and sol-gel fired -- has been demonstrated.

e Simultaneous Normal- and Shear-Force Sensor for Flexible- and Transparent-Display Applications
Tsun-Yi Chen, Yung-Chen Wang, Rongshun Chen, Cheng-Yao Lo, National Tsing Hua University, Hsinchu,
Taiwan ROC
A novel capacitance tactile sensor with flexibility and transparency using polydimethylsiloxane (PDMS),
polyethylene terephthalate(PET), and indium tin oxide (ITO) for base materials is proposed. This sensor can
measure normal force and shear force simultaneously. Each capacitance sensor cell consists of an upper
electrode layer, a spacer layer, an insulation layer, and a bottom electrode layer.

e Touch-Compatible Display Filtering for Portable Night-Vision Devices
Scott Young, Benjamin Phipps, Wamco, Inc., Fountain Valley, CA, USA; Claude Gaudette, Wamco, Inc.,
Poughquag, NY, USA
A series of thick films has been developed using a colored polymeric for use on small- and medium-area
displays requiring both touch compatibility and low near-infrared emissions, with minimal to no
degradation in sensitivity or color rendering. The challenges in designing a filtering material for such
application environments will be described and their material properties will be compared.
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e Optimization of High-Aperture-Ratio FFS Pressure-Resistance Characteristic for Touch-Screen Display
Junhwan Lim, Zunrui Zhang, Falu Yang, Xiongcan Zuo, Youngyik Ko, Ruizhi Yang, Heechul Jung
Chengdu BOE Optoelectronics Technology, Chengdu, China
Pressure-resistant characteristics (trace mura) of mobile products become an important issue when mobile
products become lighter and thinner. To solve this problem, a pressure-resistant characteristic by uniformly
rubbing and the use of an alignment anchoring force, rotational viscosity of liquid crystal, and the pixel
electrode length of the domain structure were studied. It was found that the low rotational viscosity of liquid
crystal and the short length of the pixel electrode reduces the disappearance time of trace Mura.
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In addition to the eReader and Tablet-related technical program at SID Display Week 2010, plus the numerous
touch companies that will be showcasing their products at the Exhibition, there are several other related activities of
which attendees can take advantage:

e Fundamentals of Touch Technologies and Applications — Short Course
Sunday, May 15: 3:00 — 7:00 p.m.
Geoff Walker, IMS Research

e Emerging Display Applications: The Next Big Thing — Display Technology Seminar
Monday, May 24: 10:30 — 12:00 noon
Mark Fihn, Veritas et Visus

e Emerging Display Applications: Capacitive Touch-Sensing Innovations
Monday, May 24: 1:30 — 3:00 p.m.
Bob Mackey, Synaptics

e New Developments in Touch Technologies
Monday, May 24: 3:30 — 5:00 p.m.
Geoff Walker, IMS Research

e SID/ Cowen Investor’s Conference: The Display Ecosystem - Innovations to the Immersive Experience
Tuesday, May 17: 2:55 - 3:15 p.m.
Jefferson Han, Founder & Chief Scientist, Perceptive Pixel

e Touchscreen Technologies — Exhibitor’s Forum
Session 1: Touch-Screen Components and Metrology
Tuesday, May 17: Exhibit Hall B, 10:45 am — 12:00 noon
+ 3M Transparent Conductors: An Expanded Portfolio of Capabilities for Touch Sensors
B. Haldin, 3M Electronic Markets Materials Division, St. Paul, MN
+ An Improved ITO PCT Sensor for High-Volume Ruggedized Touch Applications
I. Crosby, Zytronic, Tyne and Wear, UK
+ High-SNR Multi-Touch-Capacitance Touch-Screen Controllers
T. Blankenship, Maxim Integrated Products, Austin, TX
+ Touch-Compatible Display Filtering for Portable Night-Vision Devices
S. Young, Wamco Incorporated, Fountain Valley, CA
+ Measuring the Effects of Bonding and Other Enhancements on Touch-Screen Performance
M. Woolstrum, Touch International, Inc., Austin, TX
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Session 2: Touch-Screen Devices and Applications
Tuesday, May 17: Exhibit Hall B, 1:45 — 3:15 pm
+ F-Origin’s zTouch: An Introduction to “Force-Based” Touch Technology
F. Bradley, F-Origin, Inc., Morrisville, NC
+ How Large Displays Benefit from True Multi-Touch
L. Mozdzyn, Ocular, Dallas, TX
+ Android Pad System Solution with MagusCore and Touch IC
S. Lai, Solomon Systech Limited, Hong Kong
+ The Breakthrough and Trend in Development of Electromagnetic Resonance Touch Technology
Y. Liu, Hanvon Technology Co., Ltd., China
+ High Performance Multi-Touch Solutions
D. Henry, 3M Touch Systems, Methuen, MA
+ Touch, Pen, and Beyond...
M. Sun, Wacom Technology, Vancouver, WA

Session 3: Innovative Display Technologies
Tuesday, May 17: Exhibit Hall B, 3:30 pm
+ E Ink: Beyond eBooks
J. Vail, E Ink Corp., Cambridge, MA

Session 4: Innovative Display Applications
Tuesday, May 17: Exhibit Hall B, 5:00 pm
+ Making Slates Work for Consumers and Enterprise
L. Englehardt, N-trig, Kfar, Saba, Israel

Session 7: Innovative Display Applications
Wednesday, May 17: Exhibit Hall B, 3:30 pm
+ Glass Technologies for Touch
P. Tompkins, Corning Incorporated, Corning, NY

Market Focus Conference Series Cocktail Reception

Please join us at 6:30 PM on May 18th for a cocktail and networking
reception for all Market Focus Conference Series Attendees:

e The Green Displays Conference
e The Future of Touch & Interactivity Conference
e eBook & Tablet Market Evolution.

The reception will take place outside of Room 515 at the Los Angeles
Convention center and feature complimentary beer, wine & light hors
d'ceuvres. Don’t miss this opportunity to network with professionals
from across the display industry!
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Just Like Paper - Only Better

Displays using E Ink’s ePaper technology look just like printed paper from all
angles and lighting conditions, including direct sunlight.

Our displays are image stable: zero power is used to sustain an image, and
power is only used to change an image. This allows for smaller batteries that
deliver a month of reading on a single charge — and a device that is thin and
lightweight.

E Ink has been manufacturing in high volume for years — we’re the display in the
top eReaders on the market, including the Amazon Kindle, Sony Reader, Barnes

& Noble NOOK, Kobo eReader and many others.

And now, E Ink display technology is available for both the traditional black and
white as well as color applications.

Given these advantages, it is not surprising that product designers around the
world are choosing E Ink’s versatile display technology not only for electronic
books but also for memory indicators, electronic signage, cell phones and many
other mobile devices.

Look at the future from our vantage point.
You’ll see why we’re so excited. 1 n
Eink. See More. ™ ®
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Benefits of the mirasol display:

»J<mirasol

Displays by Qualcomm
EE;FJ,E! To see what is possible, scan this QR l] fmirasuldisplays
f%‘;r -~ code with your mobile device, or goto ) K
iﬂ:n ) ‘ mirasoldisplays.com/benefits t @mlrﬂEDldISpla}FS

szl and the butterfiy logo are tradenarks or regs besesd trasdemnaries of Qualooeen MEMS Techrologies, Inc. Quacomm & a tradesark of Gualcomm noorperated.
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Links

eReader and Tablet Market Evolution hitp://www.sid2011.0rq

website
IMS Conferences http://www.imsconferences.com
Society for Information Display http://www.sid.org
Barnes & Noble http://www.barnesandnoble.com
Bridgestone http://www.bridgestone.com/products/diversified/electronic_paper
CEA http://www.ce.org
Delta http://www.delta.com.tw
E Ink http://www.eink.com
Hanvon Technology http://www.hanvon.com
Hydis/E Ink http://www.Hydis.com
IMS Research http://www.imsresearch.com
Kno http://www.kno.com
Polymer Vision http://www.polymervision.com
Qualcomm MEMS Technologies http://www.qualcomm.com/gmt/
RAND Corporation http://www.rand.org
Samsung LCD Netherlands R&D Center http://www.liguavista.com
Samsung Mobile http://www.samsung.com/global/microsite/galaxytab/
Sipix Imaging http://www.sipix.com

DISPLAY
WEEK

e e Los Angeles
'.E 2011’

http://www.sid2011.org
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