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Green Displays Conference

SID Market Focus Conference Series — Agenda
Wednesday, May 18: 8:30 a.m. — 5:30 p.m.

+ Opening Address: Bruce Berkoff, Chairman, LCD TV Association — Conference Coordinator

+ Keynote Address: What’s Next for Green Display Technology
- Jun Souk, Senior Advisor, Samsung

+ Session 1: Energy Efficiency in Flat Displays
Recently the display industry has received a lot of pressure from the economic market place as well as
legislative initiatives from governments around the globe to develop more energy efficient displays of all
sizes and types. With the growth and popularity of flat panel TVs, the necessity to make them energy
efficient is imperative to help avoid energy emergencies and rolling blackouts.

+ LED Backlighting & Energy Efficiency
- Ross Young, Senior Vice President, IMS Research

+ Semiconductor Advances Leading to More Energy Efficient Displays
- Tushar Dhayagude, Director of Marketing, Atmel

+ Ambient Light Sensing Electronics Used to Save Energy
- Darrell Benke, Senior Marketing Manager, TAQS, Inc.

+ Panel Discussion — Energy Efficiency in Flat Displays
Hear how advances in LED Backlighting technology are creating greener, more energy efficient
displays from the industry’s leading experts. Moderated by Bruce Berkoff, the panel will discuss ways
to further green initiatives in the flat display industry

Jun Souk, Senior Advisor, Samsung Electronics
Darrell Benke, Senior Marketing Manager, TAQOS, Inc.
Tushar Dhayagude. Director of Marketing, Atmel
Ross Young, Senior Vice President, IMS Research

+ Keynote Address: LGD's Approach for Green Display
- Mike Jun, Vice President, Head of R&D Center, LG Display

+ Session 2: Issues around Sustainability, Renewables and Logistics in the Displays Supply Chain

This session will address how various companies are contributing to the greening of the display supply
chain. By reducing heavy metals by the metric tons from the glass used to make components and making
them more recyclable and safer for the environment, suppliers are already making huge strides in this area.
In addition, by making products thinner, lighter and using less packaging, manufacturers can reduce waste
as well as fuel costs.

+ Regulatory and Environmental Aspects of Flat Panel Displays
- Dr. Werner Becker, Head of Global Regulatory Affairs Performance Materials Division, Merck

+ Sustainability and CO2 Footprint from a Materials Supplier Perspective
- Andreas Weisheit, Head of Global FPD/Solar & Asia Market Development, Linde

+ Cleaner, Better, Lighter Glass for the Display Industry
- Robert Quinn, Manager, End Market Intelligence, Corning Display Technologies
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+ Energy Friendly LED Displays
- Ken Lowe, Vice President & Co-founder, Vizio

+ Panel Discussion — Sustainability, Renewables and Logistics in the Display Supply Chain
Moderated by Bruce Berkoff

Mike Jun, Vice President, Head of R&D Center, LG Display

Robert Quinn, Manager, End Market Intelligence, Corning Display Technologies

Andreas Weisheit, Head of Global FPD/Solar & Asia Market Development, Linde

Dr. Werner Becker, Head of Global Regulatory Affairs Performance Materials Division, Merck

+ Market Focus Conference Series Cocktail Reception

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!

Market Focus Conferences

The Future of Touch & Interactivity (May 18, $650)
Green Displays Conference (May 18, $650)
eBook &Tablets Market Evolution (May 19, $650)

Each Market Focus Conference will concentrate on the critical market development issues
facing each of these topics. Developed in collaboration with IMS Research, each event will
feature presentations and panel sessions consisting of executives from the display supply
chain. The fee includes a continental breakfast, lunch, refreshments, and access to the
Symposium Keynote Session on Tuesday morning and the Exhibit Hall. Electronic copies
of the presentation materials will be made available. Market Focus Conference registration
requires a current SID membership.
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8:30 845 Opening Address Bruce Berkoff LCD TV Association Chairman Introduction

8:45 9:30 Keynote 1 Jun Souk Samsung Electronics Senior Advisor The Economics of Green Displays

930 | 10-30 Ross Young IMS Research SVP, Displays, LEDs and Lighting |LCD Backlighting and Energy Efficiency
Tushar Dhayagude Atmel Director of Marketing LED Backlighting Electronics

10-30 | 11:00 Energy Efficiency Break

1100 | 12:15 in Flat Displays Darrell Benke TAOS Senior Marketing Manager Ambient Light Sensing Electronics Used to Save Energy
Panel Discussion Samsung, TAOS, Atmel, IMS Research Energy Efficiency in Panel Displays

12:15 1:20 Lunch

1:20 2:00 Keynote 2 Mike Jun LG Display Vice President, R&D LGD's Approach for Green Display

200 300 Werner Becker Merck Head of Global Regulatory Affairs  |Regulatory and Environmental Aspects of Flat Panel Displays

Issues Around Andreas Weisheit Linde Head of Global FPD/Solar Sustainability and CO2 Footprint from a Materials Perspective
3:00 | 3:30 | Sustainability, Renewables, Break
& Logistics in Display Bob Quinn Corning Display Technologies Manager, End Market Intelligence |Cleaner, Better, Lighter Glass for the Display Industry
330 5:30 Supply Chain Ken Lowe Vizio VP & Co-founder

Panel Discussion

LG Display, Merck, Linde, Corning

Energy-friendly LED Displays
Owerall issues

6:30 PM — Wednesday. May 18
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S pea.{er and company summaries
Morning Session: Energy Efficiency in Flat Displays

Bruce Berkoff, Chairman, LCD TV Association

Mr. Berkoff is the chairman of the LCD TV Association, a global not-for-profit marketing trade association
dedicated to “informing, promoting, improving and connecting” the entire LCD TV supply chain and their related
companies, to help promote “a great LCD TV in every room in the house!” For over six years, residing in Seoul,
Korea, Mr. Berkoff was also the executive vice president of marketing and chief marketing officer (CMQ) for

LG.Philips LCD, a world leading TFT LCD manufacturer. Currently he is Chief Marketing
Officer (CMO) for Displays at Applied Materials. He has also been the CMO at Ascent, a
thin film flexible solar PV company and CEO of a fabless semi start-up in the video
processing space and general manager of Philips Flat Display Systems software and
electronics business unit. Prior executive posts include positions at UMAX Computer,
Radius, SuperMac, and ZD Labs. Mr. Berkoff is a visionary speaker and author in the

- display and electronics industry. He has display related patents both granted and pending in
the USA and China. He holds an undergraduate degree in physics from Princeton and a

-“\,J _ graduate degree in biophysics from the University of
.y California Berkeley. Mr. Berkoff has sat on the boards of at I v
‘ ﬁ . least five publicly traded companies, including LG Display L:D

(LPL), Unipixel (UNXL) and Infocus (INFS). ssociation

Jun Souk, Senior Advisor, Samsung Electronics

Jun Souk is a Senior Advisor at Samsung Electronics (Former Executive VP and head
of Display R&D Center). He has over 25 years of industry experience in TFT-LCD
and new display technology development including OLED-TVs and future displays.
He gave over 50 invited speeches at international conferences and authored and co-
authored over 70 papers. He is a SID Fellow and a member of the NAEK (National

Academy of Engineering in Korea)

Company summary: Samsung is focused on

: continuously optimizing the “Green Triangle” that
comprises: Green Devices — Green Processes —

ELECTRONICS Green Factories.

i

fou're invited to Semsng's Second Annuid

“GREEN"novation Event

Describe the most important things
that Samsung is working on related
to the future of green displays:
Samsung initiated and spread LED backlight LCD TV units in the
market. In a practical sense, there is no near-term substitute for
BLU technology that can replace LED as well as there are no other
flat panel technologies that can substitute for LCD-TV in near
future. In terms of energy saving, dynamic control of LEDs such as
local dimming of edge type LED BLU would be practically the
green technology of the future that can contribute energy saving
more than anything else. Our target for the LCD TV's power
consumption is ahead of the time and limit set by Energy Star 5.0 or
other government guidelines.
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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. At DisplaySearch, Ross developed most of the company’s report areas
including manufacturing equipment and supply, notebooks, monitors and TVs as well as
its US conference business. After selling DisplaySearch to The NPD Group in 2005, he
left 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 is primarily focused on LEDs
and their applications. He also serves on the Board of Directors of Unipixel and Akhan
Technologies and the Advisory Board of IHlumitex.

Company summary: IMS Research is committed to tracking the evolution of a number of renewable and energy
efficiency markets such as solar, wind, smart grid and LEDs among others. Our LED efforts are focused on the
entire LED supply chain from sapphire ingots and MOCVD tools to end products such as LED TVs, LED lamps
and LED luminaires. We are tracking LED production capacity, LED yields, LED shipments and shipments of
products that use LEDs. For example, we are able to track the number of LEDs each panel supplier consumes each
quarter as we are tracking their precise LED configurations at every size, resolution

and refresh rate. Our methodology allows us to precisely compare LED supply and

demand taking into account variations in die size and wafer size. Our current product lM S researc 1
portfolio covers LED equipment, LED supply and manufacturing, LED demand, N o
packaged LED shipments, backlighting, general lighting and LED driver ICs. '

Describe the most important things that IMS is working on related to the future of green displays We are
heavily focused on the use of LEDs in LCDs. LED panels can be considered green panels due to their improved
efficiencies vs. alternative backlighting sources. LED efficiencies continue to get better, resulting in lower powered
displays and end products, fewer LEDs required per panel and lower costs. We have seen LED efficiencies rise
19% over the past two years with the number of LEDs per panel falling by 50% over the same period due to
simultaneous improvements in light guide efficiency and panel transmissivity as well as increases in LED die size.
We are tracking the evolution of LED use in every display application at every size, resolution and refresh rate.

Tushar Dhayagude, Director of Marketing, Atmel

Tushar Dhayagude is the Director of Marketing at Atmel, in charge of LED backlighting
and general lighting IC products. Tushar co-founded mSilica in 2006 and served as its
Vice President of Sales and Marketing until its acquisition by Atmel in late 2010. Tushar
holds several patents on large panel LED driver architectures. Tushar has presented at
several LED and Display conferences around the world. Prior to mSilica, Tushar worked
at National Semiconductor and Maxim Integrated Products. Tushar holds a MSEE from
the University of Arkansas and an MBA from the Kellogg School of Management at
Northwestern University.

Company summary: Atmel Corporation is a worldwide leader in the design and
manufacture of microcontrollers, capacitive touch solutions, advanced logic, mixed-signal,
nonvolatile memory and radio frequency (RF) components. Leveraging one of the
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industry's broadest intellectual property (IP) technology portfolios, Atmel is able to provide the electronics industry
with complete system solutions focused on industrial, consumer, communications, computing and automotive
markets.

Describe the most important things that Atmel is working on related to the future of green
displays: Atmel Corporation has acquired a private held company mSilica which was engaged in AII“EI,
the design and manufacturing of driver ICs that improve the efficiency in LED backlit LCD TV e—
and monitor systems. Atmel's LED drivers incorporate a proprietary efficiency optimization scheme that eliminates
an entire power stage thus improving power consumed by 10% to 15%, which is about 10W to 15W of power saved
in typical 42" and larger displays. Atmel continues to challenge the power supply and gamma control architecture
in large displays to reduce the number of PCBs used in LED backlit TVs, thus reducing the environmental
footprint.

Darrell Benke, Senior Marketing Manager, TAOS

Darrell is currently the Senior Marketing Manager for Texas Advanced Optoelectronic
Solutions (TAOS) focused on strategic markets including handsets, tablets and computers.
He has 20+ years of experience in a variety of business development, strategic planning,
marketing and semiconductor/system design roles for emerging technologies at companies
including Texas Instruments, National Semiconductor, Micron Technology and Rockwell
International.  His broad market experience includes microprocessors, GPS-based
navigation systems, optoelectronics/image sensors and intellectual property. He has M.S. in
Electrical Engineering and VLSI Design from the University of Texas at Dallas and B.S. in
Electrical Engineering from North Dakota State University.

Company summary: With more than a decade of analog mixed-signal technology
innovation and market leadership, Texas Advanced Optoelectronic Solutions (TAOS)
designs and manufactures digital and analog light-sensing solutions that deliver increased system integration,
design flexibility and functionality to a wide range of products in the consumer, computer, industrial, medical and
automotive markets. Integrated ambient light sensing and proximity detection solutions enable “Green” displays by

reducing system power consumption. An expanding portfolio of

programmable analog and digital RGB color sensors provide accurate o208

color discrimination, determination and measurement for a broad TAOS OPTOELECTRONT

range of applications. b

Describe the most important things that TAOS is working on related to the future of green displays? TAOS

continues to leverage its industry pioneer and leadership position in digital ambient light sensors to broaden its
product portfolio to meet an expanding range of

: requirements for display-based consumer electronic

- products. We are advancing our light sensor technology to

y simplify system implementations while continuing to add
o | intelligence enabling further proliferation into a wider range

& eoe | © of markets. In addition to consumer electronics, TAOS’s
CHmE 45 & U] broad portfolio of light sensors products support the green
[ . 3 movement in such market segments as industrial, medical,

-

white-goods, solid-state lighting and automotive.
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Afternoon Session: Issues around Sustainability

Mike Jun, VP, Head of R&D Center, LG Display

Mike Jun is Vice President and Head of R&D Center at LG Display. He received an
M.S. degree in electrical engineering and a B.S. in Physics from the Seoul National
University. His previous work at LG Display included responsibilities for the Panel
Performance Department. He was Director of Applications Engineering at Photon
Dynamics, Inc. and a Senior Engineer at LG Electronics.

.

i,
: : _ —_—ee

Company summary: In the future, display technologies should be loaded with T ERS
interactive features that take the user’s lifestyle into consideration. “Eco-friendly” must -—

also be the keyword for these people-oriented displays, and this focus on the ;
environment must be implemented prior to the development of these various ’
& ,

technologies. In order to develop people-oriented displays with a focus on environmental

protection, LG Display has made a significant effort to reduce components and develop

products in eco-friendly facilities with eco-friendly materials. In addition, LG Display has pledged to strictly adhere
to GESH (Green Environment, Safety, Health) policies, and has steadfastly committed itself to the enhancement of
transparency and corporate integrity in regard to GESH management.

Describe the most important things that LG Display is working on related to the future of green displays:
The next generation displays can and should gratify the user’s “five senses,” going beyond the current status of
simply “showing.” In order to develop such technology, the aperture ratio of LCD panels should be enhanced in

advance, which will allow high resolution displays that can process a large amount
@ LG D|5p|ﬂ}f of various information. Innovations in touch-less technology which allow active

interaction with users through motion/voice data recognition, advances in 3D
without glasses or hologram technology which brings out the liveliness of the screen, and developments in
transparent or flexible displays that will further extend the range of display-related applications will all become
dynamic forces for new growth.

LG Display has pursued various green activities after adopting “eco-friendly” as one of its management
philosophies, realizing that eco-conscious policies must be achieved prior to technical developments in order to
realize “people-oriented displays” in the true sense of the word. Some of LG’s major activities are as follows: LG
Display became the first TFT-LCD company to acquire an HSPM (Hazardous Substances Process Management)
certificate in 2007, and has controlled and disposed of hazardous substances in accordance with international
standards. It has excluded not only substances restricted by RoHS, but also halogen within products. Meanwhile,
LG has started to apply green glass to LCD manufacturing, and green products are developed under the
management of eco-friendly analysis techniques and quality-control systems. Also, LG Display is pursuing various
activities to establish eco-friendly production systems through reducing green-house gas emissions as well as
energy usage in manufacturing processes, minimizing and recycling the use of industrial water and wastes, and
managing existing pollutants.
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Werner Becker, Head of Global Regulatory Affairs Performance Materials Division, Merck

Werner Becker is Senior Director and Head of Global Regulatory Affairs in the
Performance Materials Division of Merck KGaA, Darmstadt, Germany. His
assignment comprises regulatory issues such as material safety, environmental
matters and registration procedures. He supervises the compliance of the product
portfolio of the Business Unit Liquid Crystals (part of the Performance Materials
Division) with international laws for chemicals and electronics and with voluntary
measures of certain industry associations. He graduated from the University of the
Saarland in Saarbruecken with a diploma in chemistry (Instrumental Analytics)
and a doctoral thesis in electrochemistry (Thermodynamics of Liquid Alloys). He
has several publications on technical, legal compliance, safety and historical
issues of liquid crystals and has co-edited two books on the history of liquid
crystals at Merck. Recently, he has been focusing on the green product policy of
Merck KGaA for display materials.

Describe the most important things that Merck is working on related to the future of green displays: Green
Chemistry at Merck includes:

e Safer chemical syntheses, less formation of hazardous products, no usage of greenhouse gases, safer and
environment-friendly solvents

Preservation of resources (water, air, heating energy), waste water treatment

More efficient syntheses and production plants I

Increase “green” energy sources (solar, wind energy) IMERCK
Prevention, reduction, reuse and recycling of waste |

Green3 Concept of Business Unit LC for displays:

Green Materials: non-hazardous, eco-friendly, safe, legally compliant

Green Processes: Advanced LCD modes (PS-VA, Blue Phase), Structuring concepts

Green Devices: LCDs, OLEDs, LEDs, flexible displays and solar cells, LED backlights

General Environmental Goal:

Project EDISON: Reduction of CO2 emissions by 20 % by 2020 based upon 2006

Andreas Weisheit, Head of Global FPD/Solar & Asia Market Development, Linde

Andreas Weisheit is the Head of Global Flat Panel Display/Solar and Asia Market
Development. In that role he is responsible for global strategy, roadmaps, forecasting and
planning, and market development for the flat panel display and solar industry worldwide.
He is also responsible for all Asian market development in other Electronics segments.
Prior to this role, he was the Head of Global Solar & Business Development for Linde
Electronics GmbH & Co. KG, covering Europe and the Middle East. Before joining Linde
in 2005, Weisheit spent seven years with Merck Chemicals in sales and product
management roles. He has a Bachelors degree in International Business Administration
from The University of Applied Science, Darmstadt, Germany.

Company summary: The Linde Group is a world-leading gases and engineering company
with around 48,500 employees working in more than 100 countries worldwide. With its '
role as pioneer in replacing greenhouse gases from the Flat Panel Industry manufacturing process, and dedlcated
process gas production facilities in key region in Asia and globally, Linde Electronics is

5 ® : ﬂ at the forefront of gas and chemical supply to the TFT LCD industry. Linde Electronics
supplies bulk and electronic special gases, wet chemicals and innovative technologies to

10
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major manufacturers. Consistently improving on all aspects of the supply chain, providing turnkey solutions for all
sizes of fab, Linde is helping to reduce materials consumption and increase throughput of TFT-LCD fabs.

Describe the most important things that Linde is working on related to the future of green displays: To date,
much of the discussion around greening TFT-LCD displays has focused on device power consumption. However
with the huge scale of manufacturing operations and the increasing chemical, water and power consumption, the
industry is beginning to study the environmental impact of the overall supply chain. As a major material supplier,
Linde is focusing on two key areas — more efficient manufacturing of bulk gases and replacement technology for
high global warming potential gases.

Modern TFT-LCD fabs use nitrogen and hydrogen in very large volumes - manufacturing both gases is power
intensive. Linde is the world lead in low power nitrogen plants and is developing methods to make “green
hydrogen” with a low carbon footprint. While smaller in actual volume required, the current gases used for
deposition chamber cleaning and etching, SF6 & NF3, have very large global warming potentials (GWP) of 23,900
& 17,200 respectively. In order to displace the use of these gases, Linde has pioneered the development of on-site
generated fluorine technology which provides a dedicated, secure supply giving more productive, energy efficient
and zero-GWP alternative to customers. TFT LCD makers who use Linde’s technology today in Korea and Japan
are avoiding undesired greenhouse gas emissions, and saving more than 490 million kilogram of CO2 equivalents
per year.

Looking forward, Linde is investing in nanotechnology in general and specifically in process technology for
improving the performance of carbon nanotube (CNT) based transparent conductive films (TCFs). Primarily for
cost reasons, display makers are looking to find replacements for indium-tin-oxide, and CNTs are under
consideration. However, there are compelling environmental reasons for moving to CNTs as well.

First, for the same performance, CNT-based TCFs will require far less material than ITO. Second, the energy
required for depositing CNT based films will be substantially lower than ITO because vacuum processing is not
required. Third, Linde has shown that CNTs can be produced in a manner that actually has a negative carbon
footprint. Last, indium is a limited resource and increasing its production will require going after ever lower
concentration ores which will require much more energy to process into pure indium.

Bob Quinn, Manager, End Market Intelligence, Corning Display Technologies

Robert Quinn is responsible for global end-market forecasting in the TV and IT display
application, supply chain modeling and serves as the marketing lead for Corning’s thin
substrate project team. He joined Corning in 1993 as a Senior Statistical Engineer for
Lighting in Greeneville, Ohio. Since then, he has held a number of commercial and
strategy roles. He holds a B.S. degree in Materials Engineering from Rensselaer
Polytechnic Institute and an MBA from the Katz School of Business, University of
Pittsburgh.

Company summary: Corning Incorporated is the world leader in specialty glass and
ceramics. Drawing on 160 years of materials science and process engineering knowledge,
Corning creates and makes keystone components that enable high-technology systems for
consumer electronics, mobile emissions control, telecommunications, and life sciences.
Corning succeeds through sustained investment in R&D, decades of materials science
and process engineering knowledge, and a distinctive collaborative culture. At Corning, we believe protecting the
environment makes good business sense. Whether we are building ceramic substrates for catalytic converters to

help keep the air clean or eliminating the use of hazardous chemicals in our

{ : ORNI i\l G own manufacturing processes, we are committed to sustainable improvements
of our processes, products, and services.

11
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Describe the most important things that Corning is working on related to the future of green displays:
Corning’s green initiatives target everything from manufacturing processes and research and development to
delivery systems and waste. Our greener glass compositions, coupled with greener manufacturing, allow us to
provide glass that is environmentally friendly before, during and after use. As the first LCD glass with no added
heavy metals or halides, our EAGLE XG glass substrates raises the bar in comparison to other environmentally
friendly LCD glass substrates. EAGLE XG Slim glass extends the award-winning EAGLE XG line with thinner
substrates and provides a lower carbon footprint through more efficient use of glass, reduced energy consumption
and improved recyclability of devices. EAGLE XG Slim also helps to reduce or eliminate the costly chemical
etching process for an even greener product.

Ken Lowe, VP & Co-Founder, Vizio

Kenneth R. Lowe is Vice President & Co-Founder at Vizio. After graduating from Middlesex University in
London, England, Mr. Lowe held R&D engineering jobs at GEC Radio & Television and Decca Radio & TV
before being offered a Design Engineer post in the TV Design Laboratory at the Philips.
Mr. Lowe spent the next decade in engineering with Electrohome Data Displays as a
project engineer and group leader at Philips Electronic Display Division responsible for
the company’s highest quality and reliable large screen monochrome monitor. In 1992
Mr. Lowe joined William Wang at MAG InnoVision and at Princeton Graphic Systems
where they produced the large screen monitors for Gateway. In 2002 they decided to
create their own flat-panel display company, VIZIO with fellow Co-Founder Laynie
Newsome. Since the start of VIZIO in 2003, Lowe, as leader of the engineering
department, has orchestrated the performance improvements such as Smooth Motion;
LED Backlighting with Smart Dimming that reduces Power Consumption that have
helped VI1ZIOs’ meteoric rise to the #1 LCD-selling Television Display company in the
us.

Company summary: With the largest market share of LCD HDTVs in the USA (2010) and the largest seller of
LED Backlit HDTVs in the USA (2010), an important contribution VIZIO makes is the reduction in Energy
Consumption which reduces the Carbon Emissions and the demand for increasing the quantity of Electricity
Generating Stations needed to meet the power demand. The quantity of HDTVs shipped from 2009 to 2010

increased by 13% but even though there were more units the average Energy consumed by all of

the HDTVs assuming five hours usage per day was actually REDUCED by nearly 560MWh,
equivalent to the elimination of the requirement for one Coal Fired Electricity Generating Station
We have also reduced the size of the HDTVs cartons so that we use less packing material and can
get more HDTVs in an ocean container thus further reducing the Carbon Footprint.

Describe the most important things that Vizio is working on related
to the future of green displays: During 2010 we increased the number
of LED backlit HDTVs to 40% of the shipping volume and by the end of
Q1 this year we have increased this to 50%. We will continue to
encourage the adoption of LED lit HDTVs through improved picture
quality and modest price deltas over CCFL lit HDTVs. This will give the
immediate effect of further power reductions and longer term of reducing
the amount of Mercury, present in CCFLs only, that enters the E-Waste
stream.

12



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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Green Displays at Display Week,

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

Flexible Displays

Tuesday (5/17) / 2:00 PM - 3:20 PM / Room 408B

Chairs:

Nick Colaneri, ASU Flexible Display Center, Tempe, AZ, USA
Mr. Akira Suzuki, Ricoh Company, Ltd., Yokohama, Japan

Electrochromic Display: Full-color Technology, Flexible, Roll-to-roll Processing (2:00 PM - 2:20 PM)
Yi-wen Chung, Ai-kang Li, Jian-hong Lee, Chih-jen Tsai, Huang-cheng Fang

South Industrial Technology Research Institute, Tainan County, Taiwan ROC

A novel device for which single electrochromic material with photonic crystal structures appears red, green,
and blue by inducing different potentials was developed. Further, a flexible electrochromic device in A3
size was fabricated by using a roll-to-roll laminating package process.

A Floating-Gate-OTFT-Driven AMOLED Pixel Circuit for Variation and Degradation Compensation
in Large-Sized Flexible Displays (2:20 PM - 2:40 PM)

Tsung-Ching Huang, Koichi Ishida, Tsuyoshi Sekitani, Makoto Takamiya, Takao Someya, Takayasu Sakurai
University of Tokyo, Tokyo, UNK, Japan

An AMOLED pixel circuit on a 13-um-thick plastic film that applies floating-gate organic TFTs (FG-
OTFTs) to compensate for OTFT driving current variations and OLED efficiency degradations has been
demonstrated. By programming the threshold voltage of FG-OTFTs, a spatial non-uniformity of less than
5% and a power reduction of 85%, compared to that for voltage programming, can be realized.

Improvement in Temperature Durability of Bendable Electronic Paper Using ChLCs (2:40 - 3:00 PM)
Yoshihisa Kurosaki, Yoshinori Kiyota, Toshiaki Yoshihara, Fujitsu Laboratories Ltd., Kanagawa, Japan
Liquid-crystal elements bonding upper/lower substrates with adhesive column spacers, to prevent cell-gap
variations when bent, had problems with spacers peeling at high temperatures. A new flexible e-paper
without foaming/peeling from -15 to 70°C, by forming spacers having an extremely high coefficient of
thermal expansion with proper disposition rates, has been developed.

High-Resolution and Multi-Color R2R Flexible Papers (3:00 PM - 3:20 PM)

Chen Heng-Yin, Su Ju-Yuan, Wu Cheng-Yi, Chen Chao-Wen, Liang Chao-Chiun, Industrial Technology
Research Institute (ITRI), Hsinchu, Taiwan ROC; Chin Chih-Lung, Industrial Technology Research
Institute (ITRI), Hsinchu, U.S.A; Lin Hsuan-Kai, Industrial Technology Research Institute (ITRI South),
Tainan, Taiwan ROC

Photochiral dopants to render single-substrate flexible Ch-LCDs that are UV-sensitive have been used. UV
exposure induces discontinuous changes in the Ch-LC pixels, thus colorizing e-paper. The image is also
more vivid and gray scales are enhanced. A 75-dpi 4-bit gray-scale color R2R Ch-LC e-paper was
implemented.

Green Display Applications

Tuesday (5/17) / 3:40 PM - 5:00 PM / Room 408B

Chairs:

Mr. Don Carkner, CH2M HILL, Portland, OR, USA
lan Underwood, University of Edinburgh, Edinburgh, Scotland

A Method for Color Break-up Suppression in a Color Sequential Display (3:40 PM - 4:00 PM)
Kai-Ting Hu, Tzu-Pin Lin, Chi-Chung Tsai, Wen-Chih Tai, Kuang-Hung Chien, Chunghwa Picture Tubes,
Ltd., Bade City, Taoyuan, Taiwan ROC
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An LED-illuminated color-sequential display (CSD) offers promise for future low-power applications. The
greatest drawback of a CSD is color breakup (CBU), which can have a detrimental effect on perceived
image quality. A methodology that feeds backlight from a sensor to a control unit to reduce CBU will be
presented.

Efficiency Improvement of Photovoltaic-Device-integrated OLED by Applying a Distributed Bragg
Reflector (4:00 PM - 4:20 PM)

Wei-En Hsu, Hoang Yan Lin, National Taiwan University, Taipei, Taiwan ROC

OLED efficiency can be improved by the integration of photovoltaic (PV) functionality and by the use of a
distributed Bragg reflector (DBR). A device that incorporates both will be reported. It exhibits an increased
luminous efficiency from 50.0 to 81.6%, a high contrast ratio, and a narrower EL emission spectrum.

All-In-One Monitor Capable of Power-over-Ethernet or USB (4:20 PM - 4:40 PM)

Shannon Siefken, Fedja Kecman, James Thielen, 3M Company, Saint Paul, MN, USA; Garry Du

3M Company, Shanghai, China

Increased power efficiency gives display manufacturers freedom to design previously infeasible products. A
mainstream-sized LED-backlit LCD all-in-one thin client/monitor that can be powered by USB or Power-
over-Ethernet (POE) is introduced, and the innovations that enable it will be detailed.

Optimizing the Brightness of Reflective Displays in Mobile Applications (4:40 PM - 5:00 PM)

lon Bita, Hamid Tavakoli, Evgeni Poliakov, Kebin Li, Thomas Fiske, Jennifer Gille, Russel A Martin,
Qualcomm MEMS Technologies, Inc., San Jose, CA, USA

The brightness of reflective displays for mobile devices is studied as a function of relevant ambient
conditions, supplemental front light illumination, and display reflectance. Results are presented for varying
scattering properties in specular modulating displays; also for combining front and ambient illumination to
optimize the user experience across various lighting environments.

Panel-Driving Technology

Wednesday (5/18) / 9:00 AM - 10:40 AM / Room 408B

Chairs:

Seung Woo Lee, Kyung Hee University, Seoul, Korea
Ya Hsiang Tai, National Chuao Tung University, Hsinchu, Taiwan

Driving mirasol Displays: Addressing Methods and Control Electronics (9:00 AM - 9:20 AM)

Alan Lewis, Marc Mignard, Nao Chuei, Rob Van Lier, Mark Todorovich, Koorosh Aflatooni, Brian Gally,
Qualcomm MEMS Technologies, San Jose, CA, USA; Clarence Chui, Qualcomm MEMS Technologies, San
Jose, CA, US.A

High-speed and low-voltage driving methods for mirasol displays will be described. Array architectures and
how they determine the tradeoff between frame rate and the maximum number of rows will be covered. The
display drive-circuit architecture showing the IC configuration of a mirasol display will also be described.

A 10-bit Compact Current DAC Architecture for Large-Sized AMOLED Displays (9:20 - 9:40 AM)
Ki-Duk Kim, Sung-Woo Lee, Gyu-Sung Park, Chang-Byung Park, Gyu-Hyeong Cho, KAIST, Daejeon,
South Korea; Yoon-Kyung Choi, Myunghee Lee, Samsung Electronics, Youngin, South Korea

A 10-bit compact current DAC architecture is proposed for large-sized AMOLED displays. The proposed
DAC provides the linearity in small areas effectively. The reference calibration scheme guarantees channel
uniformity without area overhead.

Design of a Low-Power-Consumption a-1GZO TFT-Based V(com) Driver Circuit with Long-Term
Reliability (9:40 AM - 10:00 AM)

Hoon Jeong, Mallory Mativenga, Jin Jang, Kyung Hee University, Seoul, South Korea; Sang Gul Lee, Yong
Min Ha, LG Display Co., Ltd, Paju, South Korea
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An amorphous 1IGZO TFT-based VV(com) driver is presented. It saves 40% power consumption owing to
V/(com) inversion. It enables a narrow bezel display due to a smaller form factor thanks to higher device
mobility. AC driving of the buffer TFTs improves lifetime.

Novel Driving and Panel Design of Frame Inversion Method for High Aperture Ratio in Large Sized
and High-Resolution LCD-TV Panel (10:00 AM - 10:20 AM)

Doyoung Lee, Hong Man Moon, Do Sung Kim, Se Eung Lee, Sung Hak Jo, Dae Hyun Nam, Seong Hun
Jeong, Gyu Tae Kang, Myungchul Jun, LG Display, Paju-si, Gyeonggi, South Korea

The 120-Hz frame-inversion driving method for a gate low-voltage swing to improve image quality is
proposed. It achieves a high aperture ratio in an S-IPS panel without an increase in the panel cost.

Block-Wise Luminance Control for AMOLED Image-Sticking Mitigation (10:20 - 10:40 AM)

Dowan Kim, Won Jun Choe, Kwang-Suk Shin, Byung-Hee Kim, Sang Soo Kim, Samsung Mobile Display
Co., Ltd., Yongin-City, South Korea

In order to prevent image sticking in an AMOLED display, a block-wise luminance control (BLC)
algorithm has been developed. The algorithm controls the frame average current passing through entire
panel to mitigate image-sticking progression when any of the blocks goes over the image-sticking threshold.

Low-Power Active-Matrix Alternatives

Wednesday (5/18) / 10:40 AM - 12:10 PM / Petree Hall C

Chairs:

Dr. Hugo L. Steemers, Pixel Qi, Los Altos Hills, CA, USA
Dr. Russel A. Martin, Qualcomm, San Jose, CA, USA

Active Matrix Displays for eReaders Using Microcup Electrophoretic Displays (10:40 AM - 11:00 AM)
Robert A. Sprague, Sipix Imaging Inc., Fremont, CA, USA

Advances in active-matrix displays for e-Readers using microcup electrophoretics will be described. The
baseline technology and performance, some of the technical problems which were overcome to achieve
suitable performance, and advances made in the scale-up of the manufacturing infrastucture and distribution
channels will be discussed.

Color-Sequential LCD Using Highly Reliable Oxide Semiconductors with Monochrome e-Paper
Function (11:00 AM - 11:20 AM)

Hideaki Shishido, Seiko Amano, Kouhei Toyotaka, Hiroyuki Miyake, Tsutomu Murakawa, Takeshi Nishi,
Yoshiharu Hirakata, Jun Koyama, Shunpei Yamazaki, Semiconductor Energy Laboratory Co.,Ltd., Atsugi-
shi, Kanagawa, Japan; Kenichi Okazaki, Takuya Handa, Masayuki Sakakura, Advanced Film Device Inc.,
Tochigi-shi, Tochigi, Japan

A 6.0-in. color-sequential (CS) XGA LCD using oxide semiconductor TFTs have been prototyped. A low
off-current for the oxide semiconductor was utilized to lower the frame rate, which allows for a lower-
power-consumption driver circuit. The CS LCD can perform as a monochrome e-paper function with a
white backlight.

A Pixel Design for TFT-LCDs with Variable Refresh Rates (11:20 AM - 11:40 AM)

Willem den Boer, ScanVue Technologies, Brighton, MI, USA

A TFT pixel circuit with a reconfigurable storage capacitance will be presented. For static images, the pixel
uses low refresh rates and large storage capacitance to reduce power consumption. For dynamic images, the
large storage capacitance is disconnected to allow full charging of each pixel at high refresh rates.

A 3.5-in. Bendable Active-Matrix Electrowetting Display (11:40 AM - 12:00 PM)

Cheng-Yi Chen, Chih-Yuan Wang, Wen-Chun Wang, Cheng-Chieh Hung, Ting-Yu Chang, Yuan-Fa Chen,
Yi-Te Lee, Wintek Corporation, Taichung County, Taiwan ROC; Wei-Yuan Cheng, Kuo-Long Lo, Industrial
Technology Research Institute, Taichung county, Taiwan ROC
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A 3.5-in. 480 x 320-dot resolution bendable mono/color active-matrix electrowetting display has been
developed. This color display can be made by chip-on-array (COA) substrates and a simple black-oil dosing
process. The display is enabled by a special thinning technology and composite substrate design.

Non-Emissive Display with Enormous Contrast Ratio and Viewing-Angle Free (12:00 - 12:10 PM)
Toshiki Matsuoka, Tomoko Teranishi, Shun Ueki, Takuma Tomotoshi, Yozo Narutaki, Yasuhisa Itoh, Sharp
Corporation, Tenri, Nara, Japan

A passive-matrix-driven transmissive-type electrowetting display has been developed. This prototype shows
a high contrast ratio of 60,000:1 at 0° and 20,000:1 at £70°. Because it has a bistable characteristic, a novel
display having low power consumption and high display quality can be realized.

Local Dimming

Thursday (5/19) / 9:00 AM - 10:20 AM / Room 408A

Chairs:

K Kalantar, Global Optical Solutions, Tokyo, Japan
Dr. Sungkyoo Lim, Dankook University, Cheonan, Chungnam, Korea

Directivity Enhanced BLU for Edge-Type Local Dimming (9:00 AM - 9:20 AM)

YoungChan Kim, HyunDeok Im, MoonGyu Lee, HwanYoung Choi, Samsung Electronics, Yongin-City,
Gyeonggi-Do , South Korea

A cost-effective slim backlight unit with locally confined light needed for one-dimensional local dimming
and scanning has been demonstrated. A light-guide panel (LGP) that is well distributed and uniform with
density control of micro-patterns has been fabricated. With one-dimensional local dimming, a 43% power
savings and a contrast ratio of 11,400:1 without any hot spots or artifacts was obtained.

System Architecture and FPGA Implementation of the SSC Local-Dimming Processor for an Edge-
Lit Serial TV (9:20 AM - 9:40 AM)

Tobias Jung, Marc Albrecht, Daniel Schafer, Chihao Xu, Daniel Schaefer; Saarland University,
Saarbruecken, Germany

A local-dimming processor consisting of a preprocessor (condenser), a sorted sector covering (SSC)
algorithm, and a post-processor in a low-cost FPGA will be presented. The implementation runs in a
commercial 40-in. full-HD TV with an edge-lit backlight. A visual quality equivalent to the undimmed
version has been achieved, while the power consumption for the BLU with four LED units was reduced by
50.5%.

Ultra-Wide-Gamut LCD Using a Local Multi-Spectral Backlight (9:40 AM - 10:00 AM)

Karel Hinnen, Martin Hammer, Erno Langendijk, Philips Consumer Lifestyle, Eindhoven, Netherlands
Conventional LCDs cover 33% of the visible color gamut; this paper describes a display concept covering
63%. The display consists of an LCD and a backlight with five LED types. A model is derived from the
LED emission spectra and used to explore the color gamut. Computed results are compared with
measurements from a demonstrator.

Pixel Compensation for Locally Dimmed Backlight Displays (10:00 AM - 10:20 AM)

H. Emrah Tasli, ODTU, Ankara, Turkey; Murat Sayinta, Vestel Electronics, Istanbul, Turkey; A. Aydin
Alatan, ODTU, Ankara , Turkey

A novel pixel compensation technique for LED backlight displays is proposed by explicitly computing the
screen intensity distribution using the point spread function (PSF) of the individual LEDs to calculate per-
pixel-based intensity decrease due to the dimmed LEDs. The implementation has been validated on a
commercially available LED-backlit LCD to achieve an approximately 5M:1 dynamic contrast ratio.
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High-Efficiency Plasma TVs

Thursday (5/19) / 10:40 AM - 12:00 PM / Room 403A

Chairs:

Dr. Larry F. Weber, , New Paltz, NY, USA
Dr. Gerrit Oversluizen, Philips Research Laboratories, Eindhoven, The Netherlands

High Luminous Efficacy and Low Power Consumption Plasma TV (10:40 AM - 11:00 AM)

Jee-Hoon Kim, Byung-Ho Ha, Chang-Hwan Bae, Ju-Won Seo, Ji-Won Woo, Jung-Sik Ahn, Yoon-Lae Cho,
Yun-Kwon Jung, Sang-Koo Kwon, Suk-Gwon Choi, Sung-Soo Yang, LG Electronics Inc., Gumi, South
Korea

Technologies for panel structure, discharge gas mixture, protective layer, material, process, and driving
have been developed to increase luminous efficacy and reduce power consumption. Also, the panel
reliability was improved by the reconstruction behavior and exaggerated grain growth (EGG) of a new
protective layer.

Improvement of Luminous Efficiency Using New Cell Structure in AC PDPs (11:00 AM - 11:20 AM)
Shinichiro Hori, Tomohiro Murakoso, Eishirou Otani, Kimio Amemiya, Panasonic Plasma Display
Corporation, Ibaraki , Osaka , Japan; Ryuichi Murai, Panasonic AVC Networks, Ibaraki , Osaka , Japan
A new discharge cell structure with patterned reed-shaped ITO electrodes will be discussed. In comparison
with the default structure, the discharge efficiency increases by 9% and the displacement power is lowered
by 10%. Furthermore, the optical efficiency is improved.

Highly Reliable Modelling of ACPDPs with a 3D Hybrid Simulation (11:20 AM - 11:40 AM)

Seung Bo Shim, In Cheol Song, Ho-Jun Lee, Hae June Lee, Pusan National University, Busan, South
Korea; Min Sup Hur, Ulsan National Institute of Science and Technology, Ulsan, South Korea

The combination of a particle-in-cell simulation of the ion flow and a fluid simulation of the electron flow
gives a more accurate three-dimensional solution with a reasonable computation time. This hybrid
simulation compares very well with experiments.

Mechanism of Luminous-Efficiency of High--Gamma and High-Xe Discharge (11:40 AM - 12:00 PM)
Di ZHU, Hiroshi KAJIYAMA, Hiroshima University, Higashi-Hiroshima, Japan; Xiong ZHANG, Southeast
University, Nanjing, China; Tomoaki IZUMI, Toshiyuki AKIYAMA, Advanced PDP Development Center
Corporation, Osaka, Japan

The combination of high 20% Xe content and high 3 SrCaO protective layer can improve luminous efficacy
without a substantial increase in firing voltage. This is verified by both experiments and simulation.

MAY 15-20, 2011, LOS ANGELES, CALIFORNIA, USA
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Linde Deljvers.
New Levels of Performance.

linde's award winning on-site fluorine generators enable the highest
performance CVD chamber cleaning available, cutting non-productive
time by as much as two thirds while increasing throughput by up to 10%.

For more than 10 years, Linde has been developing, qualifying and
supplying high purity fluorine safely and reliably to multiple OEM
platforms and CVD processes for semiconductor, flat panel display and PV
manufacturing. More than 30 award winning Generation-F® systems are
installed in high volume manufacturing worldwide.
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DISPLAY MANAGEMENT LIGHT SENSING SOLUTIONS
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ENERGY

DIGITAL AMBIENT LIGHT SENSORS ~ COLOR SENSORS  PROXIMITY DETECTION

With more than a decade of analog mixed signal technology innovation and market leadership, Texas Advanced Oploelecironic
Solufions (TAOS) designs and manufactures digital and analog lightsensing solutions that deliver increased system integration,
design flexibility and functionality to @ wide range of products in the consumer,

computer, indusirial, medical and automotive markets. Integrated ambient _ -

light sensing and proximity defection solutions enable “Green” displays e vanie

by reducing system power consumption. When you need fo find the right SOLUTIONS®
light sensing solution, visit WWW.TAOSINC.COM.
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Links

Green Displays Conference website http://www.sid2011.org
IMS Conferences http://www.imsconferences.com
Society for Information Display http://www.sid.org
LCD TV Association http://www.lcdtvassociation.org
Samsung Electronics http://www.samsung.com
IMS Research http://www.imsresearch.com
Atmel http://www?2.atmel.com
TAOS http://www.taosinc.com
LG Display http://www.lgdisplay.com
Merck http://www.merck-chemicals.com/lcd-emerging-technologies
Linde http://linde-electronics.com
Corning Display Technologies http://www.corning.com/displaytechnologies/
Vizio http://www.vizio.com

DISPLAY
WEEK

Los Angeles
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http://www.sid2011.org
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