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Sharply rising demand for enhanced portable devices

Highlights

In January 2011 2.3 million tablets were sold. In April more
than B million were sold, a 220% increase compared to Janu-
ary, driven by strong demand for iPad 2 from Apple and Sam-
sung’s Galaxy Tab 10. Further, 1 out of every 3 mobile phones
sold in 2011 is projected to have a multi-touch screen and this
should rise to 1 out of every 2 mobile phones in 2015, accord-
ing to Displaybank. This demand pattern illustrates the very
strong growth potential of the next generation displays with up
to high double-digit growth rates. Demand is mainly driven by
rising mobility needs and new application fields such as smart
windows for cars and buildings, and advertisement displays,
supported by ongoing technological gains.

As with many megatrends, novel displays satisfy increasing
mobility, rising living standards and ecology-linked needs. As
these displays use many nano-based components and save
lots of resources and energy, this theme belong to the
Nanotechnology megatrend theme within the Sustainability
pillar (see Figure 1).

Key drivers for new displays: Mobility and infotainment

Rising demand for portable instruments with more functional-
ity, such as multimedia applications (wireless, mobile TV,
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" As with many megatrends, novel display
solutions should benefit from increasing
mobility, rising living standards and ecology-
linked needs.

B Flat display is a disruptive technology as it
irreversibly replaces old cathode ray tubes.
It enhances mobile device features.

® We also see an emerging trend towards
slim, smart, flexible and invisible displays for
new applications like smart windows, info-
tainment and augmented reality.

" We therefore expect a 3-fold rise in sales
to USD 110 bn for LED displays and USD
10 bn for organic displays by 2015.

® We recommend investing in firms with
technology leadership and development
capabilities in slim, smart and flexible
displays.

Top investment ideas

BUY Samsung Electronics (005930 KS Equity) — a
leading global manufacturer of LED displays and OLED,
smartphones, tablets and various electronic devices.

BUY LG Electronics (066570 KS Equity) — a leading
producer of LCD displays, TVs, smartphones and many
other electronic and consumer goods.

BUY Toshiba (6502 JP Equity) — a leading manufacturer
of LED-LCD displays and many electronic devices.

BUY an index tracker on an index, as shown in Table 2.

Important disclosures are found in the Disclosure appendix
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Figure 2 Figure 3
Up to 28% p.a. increase in smartphone subscribers by 2015E  Projected 20% p.a. rise in LED-based LCD displays by 2015
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global positioning systems), and with greater data content &
processing capabilities (images, video) is supported by solid
technological gains and infrastructure availability (e.g. internet-
related services) at affordable prices. As most of these appli-
cations need a screen to visualize images and other digital
data, lightweight and energy- and cost-efficient displays are
required. We expect strong demand for new displays owing to:
= Rising mobility leading to growing demand for portable in-
struments;
= A need to improve the ecological footprint and reduce en-
ergy use and waste disposal;
= |mproving living standards.
As a result, we also see a rising trend toward the combined
use of IT and entertainment tools, leading to a so-called info-
tainment trend. Samsung's Smart TV illustrates this conver-
gence trend: It is a notebook, a mobile communication tool
and a web-connected TV, all in one device.

Finally, with growing populations and economic wealth,
mobility is on the rise, leading to stronger demand for ad-
vanced mobile devices like mobile phones and iPhones, per-
sonal digital assistants (PDAs), digital cameras, laptops and
other portable consumer electronics accessories.

The first display generation: LCD - slim, smart and 3D

Projected 10-fold increase in tablet units and 3-fold
increase in smartphone units by 2015E

According to Gartner and various industry sources, the number
of smartphones, i.e. phones with multiple functions and multi-
touch displays, is projected to increase nearly 3-fold to 1.1
billion in 2015 (see Figure 2), and the number of tablets is
forecast to increase by more than 10 times to more than 230
million in 2015. This growth is achievable with ongoing innova-
tions and technological advances in various electronic compo-
nents, notably memories, microprocessors, high-performance
batteries and displays, in our view. The latter are likely to offer
significant technological advances towards slim, smart, flexible
and ultimately transparent displays in the medium term, as will
be described in the next sections.

In the liquid crystal display (LCD) universe, there are basically

two LCD panel categories:

= Passive-matrix addressed LCD, in which pixels are ad-
dressed one at a time by row or column;

= Active-matrix addressed LCD, in which each pixel is ad-
dressed individually.

As the display size increases, passive-matrix addressed LCD

have a slower response time and poorer contrast, and are

therefore used for a limited range of small display size applica-

tions (typically a few inches in size). The active-matrix ad-

dressed LCDs are used for most other applications, including

those with advanced multi-functionality in the mobile electron-

ics, defense, telecom and healthcare sectors.

As the LCD industry is very competitive and fast-evolving,
and has a cyclical business nature, only players with a superior
cost/benefit structure and innovation potential are expected to
be the future winners. Further, thanks to the recent use of
light-emitting diodes (LED), LED-based displays are becoming
slimmer with higher image brightness and contrast (typically 3—
10 times or more) and energy savings (up to 40%) compared
to LCD back-lit displays with gas-based (e.g. fluorescent)
lamps. In addition, three-dimensional (3D) LED-LCD displays
without the use of eyeglasses are likely to come to the market
in 1-3 years, driven by ongoing innovations.

Going forward, a strong growth rate for LCD displays will
also be supported by a multi-year replacement cycle in the IT
sector, such as in the PC and TV product segments (e.g.
cathode ray tubes will be replaced by flat screens and gas-
light-based displays will be replaced by LED-based displays).
As a result, we project a more than 20% annual increase in
LED-based LCD sales to more than USD 100 bn by 2015
(see Figure 3). Finally, most of key players in the LED and
LCD businesses are expected to be in Taiwan, South Korea
and Japan, accounting for more than 90% of the LCD indus-
try's output worldwide.
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Figure 4
A 3-fold rise in sales of OLED by 2015E; OLED-TV (right)
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The next generation: OLED - smart, flexible, invisible, 3D

Thanks to the impressive technological progress of display
technologies, coupled with affordable production costs, new
application fields will emerge in the near future, in our view.
These include displays for smart windows in buildings and
cars, advertisement windows for shopping malls, head-up dis-
plays for the aviation and car sectors, and the augmented real-
ity field. These displays should be slim, smart, transparent and
even flexible.

As described above, LCDs could get slimmer and smarter
by using compact LED-backlighting. Moreover, by using nano-
wired thin-film transistor technology and nano-based optical
films, these displays become partially transparent, typically
between 5%-10%. Despite these advancements, this trans-
parency isn't sufficient for the new applications mentioned
above. Moreover, LCD-based displays are not flexible.

In our view, organic light emitting diode displays (OLED)
could enable the additional features (i.e. flexibility and transpar-

Zurich, 3 June 2011

ency). Generally speaking, OLEDs consist of nanometer thin
organic layers (typ. 20-200 nm thick) sandwiched between two
electrodes (anode and cathode). These emissive layers emit
light in response to applied electric current. So no back-light is
needed compared to LED-LCD. Further, OLED structure con-
sists of a transparent substrate and ultra-thin transparent elec-
trodes like indium tin oxide. As a result, OLED displays offer
further benefits versus LED-LCD displays, such as:
= Wider viewing angle;
= Greater range of colors and higher brightness & contrast;
= Faster response (more than 200 times faster vs. LCD), and
= Desired transparency and flexibility: with a 3D option added
in the near future.
Presently, OLED may achieve transmittances above 60%-—
70%, around 6-12 times more compared to LCD. Presently,
key weaknesses of OLED are a shorter life time, higher costs
and a lower efficiency of blue-color OLED. We expect them to
be addressed in the near future due to ongoing technological
advances. As a result, we project sales growth rates of be-
tween 20%-45% p.a. to nearly USD 10 bn by 2015 and po-
tentially USD 20 bn by 2020, driven by the various applica-
tions cited above and general lighting purposes (see Figure 4).
Key risks to these forecasts would be a prolonged economic
slowdown leading to lower R&D spending and/or slower tech-
nological advances, in our view.

Investment opportunities and conclusion

In the display universe, we recommend selective investments
in companies with significant activities or leadership in LCD
and/or OLED technologies, such as Samsung Electronics,
LG Electronics and Toshiba, supported by superior sales
and/or earning prospects in 2012E compared to global mar-
kets. At the P/E 2012E ratio level, shares of these companies
are trading at a discount of between 5%-35% relative to the
world equity markets (see Table 1).

Table 1: Stock selection - LED-LCD and OLED-related businesses

Bloomberg Curr. Price as of Ann. Ann. Ann. Ann. P/E P/E Dividend Market Rec. Comment
ticker 30/05/11 sales sales EPS EPS 2011E 2012E yield cap (bn)
growth growth growth growth 2011E
2011E 2012E 2011E 2012E
SAMSUNG LED, LCD,
ELECTR. 005930 KPP KRW  884,000.0 49% 9% 0% 16% 9.1 7.8 0.6% 132,864.0 BUY OLED
AU OPTRONICS 2409 TT TWD 23.0 2% 7% n.m n.m. n.m. 16.8 1.7% 207.9 SELL LED-LCD
LG
ELECTRONICS 066570 KP KRW 97,000.0 102% 9% 14% 78% 13.0 73 02% 14,059.8 BUY LED-LCD
LED-LCD,
LG DISPLAY 034220 KP KRW 36,000.0 3% 7% -17% 36% 13.0 9.6 28% 12,845.6 HOLD OLED
LED, LCD,
SONY CORP 6758 JT JPY 2,122.0 2% 4% n.m 55% 182 118 1.2% 2,173.0 HOLD OLED
TOSHIBA CORP 6502 JP JPY 421.0 7% 4% 31% 17% 12.6 10.7 1.2% 1,822.2 BUY LED, LED-LCD
SHARP CORP 6753 JT JPY 740.0 -7% 5% -46% 154% 55.7 21.9 2.3% 8441 N.R. LED, LED-LCD
LED, LCD,
PHILIPS ELECTR. PHIA NA EUR 19.1 -7% 5% -11% 18% 11.7 10.0 3.9% 19.6  BUY OLED
UNIVERSAL
DISPLAY PANL UQ USD 46.4 56% 107% n.m n.m n.m. n.m. 0.0% 2.1 N.R. OLED
Sector average 21% 16% -4% 47% 17.8 11.6 1.6%
MSCI World Equity
Ind. MXWO Index USD 3256.7 7% 6% 15% 14% 12.8 11.2 2.9%

N.R. = not rated. Please note that we do not rate these stocks and make no recommendations on them as investments.

Source: Bloomberg includes consensus estimates, *Datastream (weekly data) includes price index levels adjusted per share; Credit Suisse; n.m.=not meaningful
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Table 2: Selection of indices linked to the nanotechnology theme
incl. risk/return features vs. the MSCI World Index and the S&P
500 Index (1/1/2004 — 31/05/2011)

Ann. Ann. Sharpe Total

return risk ratio return

MSCI World Equity Index 356% 19.3% 0.02 28.9%

S&P 500 Index 25% 18.9% -0.03 20.1%

LUX Nanotech Index -8.2% 28.6% -0.39 -47.1%

SGI Global Nanotechnology Index 1.3% 30.7% -0.06 10.1%

CS Global Nanotechnology Index 6.6% 22.9% 0.15 60.4%
Ave. Libor rates 1Y (USD) 3.0% 12.2%

Source: Bloomberg (weekly data), Credit Suisse

Finally, as LED, OLED and display-related technologies
are parts of the Nanotechnology theme, we also recommend
investing in index tracker on an index, as shown in Table 2.

For more information on the Nanotechnology megatrend
theme within the Sustainability pillar and index fact sheets (see
Figure 1), please see the following publications:
= Trends Index insights: Sustainability — index-based solutions

pay off across key asset classes, 25 February 2011
= Nanotechnology insights: Tripling of sales by 2015E, 16

November 2010.
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Abbreviations frequently used in reports

Abb.  Description Abb. Description Abb. Description

CAGR  Compound annual growth rate EPS Earnings per share P/B Price-to-book value

CFO Cash from operations EV Enterprise value P/E Price-earnings ratio

CFROI  Cash flow return on investment FCF Free cash flow PEG P/E ratio divided by growth in EPS
DCF Discounted cash flow FFO Funds from operations ROE Return on equity

EBITDA Eamnings before interest, taxes, depreciation and amortization IBD Interest-bearing debt ROIC Return on invested capital

Disclosure appendix

Analyst certification

The analysts identified in this report hereby certify that views about the companies
and their securities discussed in this report accurately reflect their personal views
about all of the subject companies and securities. The analysts also certify that no
part of their compensation was, is, or will be directly or indirectly related to the spe-
cific recommendation(s) or view(s) in this report.

Knowledge Process Outsourcing (KPO) Analysts mentioned in this report are em-
ployed by Credit Suisse Business Analytics (India) Private Limited.

Important disclosures

Credit Suisse policy is to publish research reports, as it deems appropriate, based on
developments with the subject company, the sector or the market that may have a
material impact on the research views or opinions stated herein. Credit Suisse policy
is only to publish investment research that is impartial, independent, clear, fair and
not misleading.

The Credit Suisse Code of Conduct to which all employees are obliged to adhere, is
accessible via the website at:
https://www.credit-suisse.com/governance/doc/code_of conduct_en.pdf

For more detail, please refer to the information on independence of financial re-
search, which can be found at:
https://www.credit-suisse.com/legal/pb_research/independence_en.pdf

The analyst(s) responsible for preparing this research report received compensation
that is based upon various factors including Credit Suisse's total revenues, a portion
of which is generated by Credit Suisse Investment Banking business.

Equity rating history as of 03/06/2011

Company Rating Date

AU OPTRONICS (2409 TT) SELL since 17/05/2011
HOLD since 11/01/2011
BUY since 29/07/2010
BUY since 04/02/2010

LG DISPLAY (034220 KS) HOLD since 21/04/2011
BUY since 256/10/2010
BUY since 23/07/2010
BUY since 22/04/2010

LG ELECTRONICS (066570 KS) BUY since 04/05/2011
HOLD since 28/01/2011
SELL since 01/11/2010
HOLD since 29/07/2010
BUY since 29/04/2010

PHILIPS (PHIA NA) BUY since 19/04/2011
BUY since 18/04/2011
BUY since 25/01/2011
BUY since 24/01/2011
BUY since 256/10/2010
BUY since 18/10/2010
BUY since 20/07/2010
BUY since 19/07/2010
BUY since 20/04/2010

SAMSUNG ELECTRONICS (005930 KS) BUY since 04/05/2011
BUY since 09/02/2011
BUY since 15/10/2010
BUY since 08/07/2010

BUY since 03/05/2010
SONY (6758 JP) HOLD since 10/11/2010
HOLD since 18/10/2010
HOLD since 14/05/2010
TOSHIBA (6502 JP) BUY since 14/02/2011
BUY since 17/11/2010
BUY since 30/09/2010
BUY since 05/08/2010
BUY since 11/05/2010

As at the end of the preceding month, Credit Suisse beneficially owned 1% or more
of a class of common equity securities of (AU OPTRONICS, LG DISPLAY, PHIL-
IPS).

For the following disclosures, references to Credit Suisse include all of the subsidiar-
ies and affiliates of Credit Suisse AG, the Swiss bank, operating under its Investment
Banking division.

The subject issuer (LG DISPLAY, LG ELECTRONICS, PHILIPS, SAMSUNG
ELECTRONICS, SONY, TOSHIBA) currently is, or was during the 12-month period
preceding the date of distribution of this report, a client of Credit Suisse.

Credit Suisse provided investment banking services to the subject company (LG
DISPLAY, LG ELECTRONICS, PHILIPS, SAMSUNG ELECTRONICS, SONY,
TOSHIBA) within the past 12 months.

Credit Suisse provided non-investment banking services, which may include Sales
and Trading services, to the subject issuer (SONY) within the past 12 months.

Credit Suisse has managed or co-managed a public offering of securities for the
subject issuer (LG DISPLAY) within the past three years.

Credit Suisse has managed or co-managed a public offering of securities for the
subject issuer (LG DISPLAY) within the past 12 months.

Credit Suisse has received investment banking related compensation from the sub-
ject issuer (LG DISPLAY, LG ELECTRONICS, TOSHIBA) within the past 12
months.

Credit Suisse has received compensation for products and services other than in-
vestment banking services from the subject issuer (SONY) within the past 12
months.

Credit Suisse expects to receive or intends to seek investment banking related com-
pensation from the subject issuer (LG DISPLAY, LG ELECTRONICS, PHILIPS,
SAMSUNG ELECTRONICS, SONY, TOSHIBA) within the next three months.

As at the date of this report, Credit Suisse acts as a market maker or liquidity pro-
vider in the securities of the subject issuer (SONY, TOSHIBA).

Credit Suisse holds a trading position in the subject issuer (AU OPTRONICS, LG
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TOSHIBA).
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Guide to analysis

Equity rating allocation as of 03/06/2011

Overall Investment banking interests only
BUY 44.56% 45.85%
HOLD 49.33% 48.27%
SELL 4.62% 4.15%
RESTRICTED 1.49% 1.73%

Relative stock performance

At the stock level, the selection takes into account the relative attractiveness of
individual shares versus the sector, market position, growth prospects, balance-sheet
structure and valuation. The sector and country recommendations are “overweight,”
“neutral’, and “underweight” and are assigned according to relative performance
against the respective regional and global benchmark indices.

Absolute stock performance

The stock recommendations are BUY, HOLD and SELL and are dependent on the
expected absolute performance of the individual stocks, generally on a 6-12 months
horizon based on the following criteria:

BUY: 10% or greater increase in absolute share price

HOLD: variation between -10% and +10% in absolute share price

SELL: 10% or more decrease in absolute share price

RESTRICTED: In certain circumstances, internal and external regulations ex-
clude certain types of communications, including e.g. an invest-
ment recommendation during the course of Credit Suisse en-
gagement in an investment banking transaction.

TERMINATED: Research coverage has been concluded.

Absolute bond recommendations
The bond recommendations are based fundamentally on forecasts for total returns
versus the respective benchmark on a 3-6 month horizon and are defined as follows:

BUY: Expectation that the bond issue will outperform its specified
benchmark
HOLD: Expectation that the bond issue will perform in line with the

specified benchmark

SELL: Expectation that the bond issue will underperform its specified
benchmark
RESTRICTED: In certain circumstances, internal and external regulations ex-

clude certain types of communications, including e.g. an invest-
ment recommendation during the course of Credit Suisse en-
gagement in an investment banking transaction.

Credit Suisse HOLT

With respect to the analysis in this report based on the HOLT(tm) methodology,
Credit Suisse certifies that (1) the views expressed in this report accurately reflect
the HOLT methodology and (2) no part of the Firm's compensation was, is, or will be
directly related to the specific views disclosed in this report. The Credit Suisse HOLT
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collectively called the Credit Suisse HOLT valuation model, that are consistently
applied to all the companies included in its database. Third-party data (including
consensus earnings estimates) are systematically translated into a number of default
variables and incorporated into the algorithms available in the Credit Suisse HOLT
valuation model. The source financial statement, pricing, and earnings data provided
by outside data vendors are subject to quality control and may also be adjusted to
more closely measure the underlying economics of firm performance. These adjust-
ments provide consistency when analyzing a single company across time, or analyz-
ing multiple companies across industries or national borders. The default scenario
that is produced by the Credit Suisse HOLT valuation model establishes the baseline
valuation for a security, and a user then may adjust the default variables to produce
alternative scenarios, any of which could occur. The Credit Suisse HOLT methodol-
ogy does not assign a price target to a security. The default scenario that is produced
by the Credit Suisse HOLT valuation model establishes a warranted price for a secu-
rity, and as the third-party data are updated, the warranted price may also change.
The default variables may also be adjusted to produce alternative warranted prices,
any of which could occur. Additional information about the Credit Suisse HOLT
methodology is available on request.

CFROI(r), CFROE, HOLT, HOLTfolio, HOLTSelect, HS60, HS40, ValueSearch,
AggreGator, Signal Flag and “Powered by HOLT" are trademarks or registered
trademarks of Credit Suisse or its affiliates in the United States and other countries.
HOLT is a corporate performance and valuation advisory service of Credit Suisse.
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For technical research

Where recommendation tables are mentioned in the report, “Close” is the latest
closing price quoted on the exchange. “MT" denotes the rating for the medium-term
trend (36 months outlook). “ST” denotes the short-term trend (3-6 weeks outlook).
The ratings are “+" for a positive outlook (price likely to rise), “0" for neutral (no big
price changes expected) and “~" for a negative outlook (price likely to fall). Outper-
form in the column “Rel perf” denotes the expected performance of the stocks rela-
tive to the benchmark. The “Comment” column includes the latest advice from the
analyst. In the column “Recom” the date is listed when the stock was recommended
for purchase (opening purchase). “P&L" gives the profit or loss that has accrued
since the purchase recommendation was given.

For a short introduction to technical analysis, please refer to Technical Analysis
Explained at:
https://www.credit-suisse.com/legal/pb_research/technical_tutorial_en.pdf

Global disclaimer / important information

References in this report to Credit Suisse include subsidiaries and affiliates. For more
information on our structure, please use the following link:
http://www.credit-suisse.com/who_we_are/en/

The information and opinions expressed in this report were produced by the Global
Research department of the Private Banking division at Credit Suisse as of the date
of writing and are subject to change without notice. Views expressed in respect of a
particular stock in this report may be different from, or inconsistent with, the observa-
tions and views of the Credit Suisse Research department of Division Investment
Banking due to the differences in evaluation criteria. The report is published solely for
information purposes and does not constitute an offer or an invitation by, or on behalf
of, Credit Suisse to buy or sell any securities or related financial instruments or to
participate in any particular trading strategy in any jurisdiction. It has been prepared
without taking account of the objectives, financial situation or needs of any particular
investor. Although the information has been obtained from and is based upon
sources that Credit Suisse believes to be reliable, no representation is made that the
information is accurate or complete. Credit Suisse does not accept liability for any
loss arising from the use of this report. The price and value of investments mentioned
and any income that might accrue may fluctuate and may rise or fall. Nothing in this
report constitutes investment, legal, accounting or tax advice, or a representation that
any investment or strategy is suitable or appropriate to individual circumstances, or
otherwise constitutes a personal recommendation to any specific investor. Any refer-
ence to past performance is not necessarily indicative of future results. Foreign
currency rates of exchange may adversely affect the value, price or income of any
products mentioned in this document. Alternative investments, derivative or struc-
tured products are complex instruments, typically involve a high degree of risk and
are intended for sale only to investors who are capable of understanding and assum-
ing all the risks involved. Investments in emerging markets are speculative and con-
siderably more volatile than investments in established markets. Risks include but are
not necessarily limited to: political risks; economic risks; credit risks; currency risks;
and market risks. In jurisdictions where Credit Suisse is not already registered or
licensed to trade in securities, transactions will only be effected in accordance with
applicable securities legislation, which will vary from jurisdiction to jurisdiction and
may require that the trade be made in accordance with applicable exemptions from
registration or licensing requirements. Before entering into any transaction, investors
should consider the suitability of the transaction to individual circumstances and
objectives. Credit Suisse recommends that investors independently assess, with a
professional financial advisor, the specific financial risks as well as legal, regulatory,
credit, tax and accounting consequences. A Credit Suisse company may, to the
extent permitted by law, participate or invest in other financing transactions with the
issuer of the securities referred to herein, perform services or solicit business from
such issuers, and/or have a position or effect transactions in the securities or options
thereof.

Distribution of research reports

Except as otherwise specified herein, this report is distributed by Credit Suisse AG, a
Swiss bank, authorized and regulated by the Swiss Financial Market Supervisory
Authority. Australia: This report is distributed in Australia by Credit Suisse AG,
Sydney Branch (CSSB) (ABN 17 061 700 712 AFSL 226896) only to "Wholesale"
clients as defined by s761G of the Corporations Act 2001. CSSB does not guaran-
tee the performance of, nor makes any assurances with respect to the performance
of any financial product referred herein. Bahamas: This report was prepared by
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Nassau Branch, a branch of the Swiss bank, registered as a broker-dealer by the
Securities Commission of the Bahamas. Bahrain: This report is distributed by Credit
Suisse AG, Bahrain Branch, authorized and regulated by the Central Bank of Bahrain
(CBB) as an Investment Firm Category 2. Dubai: This information is distributed by
Credit Suisse AG Dubai Branch, duly licensed and regulated by the Dubai Financial
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