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Vertical Alignment Leading LCD Wide Viewing Angle Technologies

SANTA CLARA, CALIF., June 14, 2010—According to the latest DisplaySearch Quarterly Wide
Viewing Angle Technology Report vertical alignment (VA) viewing angle technology continues to lead
in wide viewing angle technologies. In Q1’10, VA technology accounted for 42.2% of the area of
large-area TFT LCD shipments (see table below), up from 36% in Q1’08. Most LCD TV panel
makers have adopted VA technology for panel production of 32” and larger sizes, including
Samsung (with technology called PVA), Sharp (Advanced Super View or ASV), AUO (Advanced
Multi-domain Vertical Alignment or AMVA), and Chimei Innolux (Multi-domain Vertical Alignment or
MVA). Other panel makers like LG Display, IPS Alpha and BOE use in plane switching (IPS) or
fringe-field switching (FFS) technologies to achieve wide viewing angles.

The technology commonly found in LCDs is twisted nematic (TN), in which typical viewing angles
are 120 degrees horizontal and 90 degrees vertical. This technology is mainly used for notebook
and mini-note PC panels since the viewing angle is not critical. To improve the horizontal viewing
angle of TN panels, some makers add wide view film (WVF) to the panel, an approach used for
LCD monitors and smaller (<32”) LCD TV panels.

Table 1. Wide Viewing Angle Area Share of Large-Area TFT LCD (All Applications)

WVA Technology Area Share | Q1’08 | Q2'08 | Q3’08 | Q4’08 | Q1'09 | Q2’09 | Q3’09 | Q4'09 | Q1'10

TN_None 113.5%)| 15.1% | 14.6%| 13.1% | 11.7% | 12.3%| 13.6%| 13.6% | 13.1%
TN_WVF 137.4% 36.6% |31.3% |29.5% |33.7% | 32.5% | 28.4% |24.8% | 26.4%
IPS/FFS 113.1%)11.9% | 14.6% | 18.6% | 17.8% |17.6% | 17.3% | 18.5% | 18.4%
VA |36.0% |36.4% |39.5% | 38.8% | 36.9% | 37.6% | 40.7% | 43.1% | 42.2%

Source: Quarterly Wide Viewing Angle Technology Report

The table below shows the different viewing angle technologies by application (original
specification) in Q1’10. High-performance IPS and VA panels accounted for a very small portion of
monitor and notebook panels, while the VA type accounted for more than 60% of LCD TV panels.

Table 2. Viewing Angle Technologies by Original Specification for Q1’10 (on a unit basis)

WVA Technology Monitor Notebook TV Other
TN_None | 10% | 92% | 50%
TN_WVF | 87% | 6% | 14% 49%
IPS/FFS | 3% | 2% | 25% 1%
VA | 0% | | 61%

Source: Quarterly Wide Viewing Angle Technology Report

In terms of panel maker shipments by wide view angle technology, LG Display led in IPS/FFS with
88% area share, and Samsung led in the VA category with 39%. LG Display is the champion of TN
with 29% area share in Q1’10. Samsung and Chimei Innolux are leading in TN+WVF, both with a

22% share.

According to Yoshio Tamura, Vice President of DisplaySearch and author of the report, “Each
viewing angle technology uses a unique liquid crystal recipe, cell design layout, TFT structure,
manufacturing process and component (like driver IC). Because panel makers own patents on
these wide view angle technologies, it can be difficult for new manufacturers to leverage the

available technologies.”

Wide view angle technologies also influence the panel transmittance rate, which is currently a
critical factor for LED backlights. VA and IPS/FFS are more challenging technologies and have

higher costs than TN, but panel makers’ learning curves are also changing. For example, some
panel makers have changed from TN to VA in 26” panels, given that VA technology is maturing
and the cost gap is reducing rapidly.

“In the future, we believe the key points to watch for are which wide viewing angle technologies
new China TFT LCD manufacturers adopt and how fast they can shorten the learning curve,”

Tamura added.

With increased demand for LCDs with expanded viewing angles come increased options and
applications Ranging from LCDs in notebook PCs, monitors and TVs, the DisplaySearch Quarterly
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Wide Viewing Angle Technology Report tracks current and forecasted wide viewing technology
trends, volumes and demand. This report covers all four types of view angle technologies: TN,
TN+WVF (Wide View Film), IPS/FFS and VA, and covers all panel makers, all sizes, and all
applications.

Please contact Charles Camaroto at 1.888.436.7673 or 1.516.625.2452, e-mail
contact@displaysearch.com or contact your regional DisplaySearch office in China, Japan, Korea or
Taiwan for more information.

About DisplaySearch

Since 1996, DisplaySearch has been recognized as a leading global market research and
consulting firm specializing in the display supply chain, as well as the emerging photovoltaic/solar
cell industries. DisplaySearch provides trend information, forecasts and analyses developed by a
global team of experienced analysts with extensive industry knowledge and resources. In
collaboration with the NPD Group, its parent company, DisplaySearch uniquely offers a true end-
to-end view of the display supply chain from materials and components to shipments of electronic
devices with displays to sales of major consumer and commercial channels. For more information
on DisplaySearch analysts, reports and industry events, visit us at
http://www.displaysearch.com/. Read our blog at http://www.displaysearchblog.com/ and follow
us on Twitter at @DisplaySearch.

About The NPD Group, Inc.

The NPD Group is the leading provider of reliable and comprehensive consumer and retail
information for a wide range of industries. Today, more than 1,700 manufacturers, retailers, and
service companies rely on NPD to help them drive critical business decisions at the global,
national, and local market levels. NPD helps our clients to identify new business opportunities and
guide product development, marketing, sales, merchandising, and other functions. Information is
available for the following industry sectors: automotive, beauty, commercial technology, consumer
technology, entertainment, fashion, food and beverage, foodservice, home, office supplies,
software, sports, toys, and wireless. For more information, contact us or visit
http://www.npd.com/ and http://www.npdgroupblog.com/. Follow us on Twitter at @npdtech and
@npdgroup.

Contact

Sign up for free email information services at www.displaysearch.com/subscribe. You can
read our analysts' blog at http://www.displaysearchblog.com/ and follow us on Twitter at
@DisplaySearch.

For more information on DisplaySearch analysts, reports and industry events, contact
DisplaySearch at contact@displaysearch.com or visit us at http://www.displaysearch.com/.

Media contact: Stacey Voorhees +1.925.336.9592 or email media@displaysearch.com
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