Status of the LED Industry
_

The packaged LED market is experiencing tremendous
growth with an expected CAGR of 28.2% between 2009
and 2015

THE 3 CYCLES TOWARD $30B: MOBILE DISPLAYS, LCD TV AND GENERAL LIGHTING
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Growth will be driven by large LCD
backlight applications through 2013-2014. In terms of volume, LED die surface will increase from 6.3b
mm? to 51b mm? in 2015, a 41.6% CAGR. This will prompt substrate volumes to growth from 12.7M x 2”
equivalent (TIE) in 2009 to 84.4M TIE in 2015, a 37.1% CAGR (smaller than the die surface increase due
to significant expected manufacturing yield improvements).

Figure 1: Sales revenue of packaged LED to 2020, split by type

GENERAL LIGHTING: A QUESTION OF REPLACEMENT CYCLE...

he adoption of LEDs for general lighting applications is strongly dependent on technology and manufacturing

improvements needed to drive the cost of LED solutions to a trigger point where massive adoption can start.
The exact trigger point varies per application. As a result, LED will progress into the market from niche
to niche and progressively spread into all application segments. Ultimately, the long lifetime of solid state
lighting technology will completely transform the lighting market by dramatically increasing the length of
the replacement cycles.

For consumers, the initial large exposure to LED for general lighting applications will come in the form of
LED bulb replacement that can be used in existing sockets. As the initial perception of the technology by
consumers will come from this first exposure to bulb replacement, their quality and performance will be
critical to the future of the industry. Standards and regulations are therefore needed to ensure simplicity of
operation and a reasonable level of quality. Dedicated LED modules will come in a second wave and deliver
the full benefit of the technology. Additional standardization effort is however needed to ensure a minimum
level of upgradability and interoperability.

Growth in general lighting applications will be enabled by significant technology and manufacturing efficiency
improvements that will allow the cost per lumen of packaged LED to be reduced 10-fold between 2010 and
2020:

e Economy of scale

e LED efficiency improvement, including at high power (droop effect)

e Improved phosphors

e Improved packaging technologies

¢ Significant improvements in LED epitaxy cost of ownership through yield and throughput.
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Organic LEDs (OLEDs) are still in their infancy. However, progress is steady. We expect AMOLED to
capture a significant portion of the small-display market by 2015 and to start penetrating the large-
display market by 2016. For the general lighting market, massive investment and significant technology
developments are required. We expect the technology to start being offered to consumers in large
volumes in 2016.

1400 NEW EPI-REACTORS IN THE 2010-2012 PERIOD
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of consolidation starting 2013 as many companies will not have reached the critical mass and technology
necessarytosurviveandwilldisappearorbeabsorbedby largerplayers. LED manufacturingwillbe dominated
by Asian countries, with already 90% of the epitaxy capacity located in Taiwan, Korea, China and Japan.
This report, co-branded with EPIC, provides a complete analysis of the LED industry along with key
market metrics and company positioning. It provides updated volume and $$ forecast for packaged LED,
split by application with capacity analysis and price trends. In addition, an extensive review of the LED
manufacturers is provided, offering the most complete view of the LED industry available to date.
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right to use the Products solely for its own internal information purposes. In particular, the Buyer shall therefore not use the Product for purposes such as:

- Information storage and retrieval systems; - Recordings and re-transmittals over any network (including any local area network); - Use in any timesharing, service bureau, bulletin board or similar
arrangement or public display; - Posting any Product to any other online service (including bulletin boards or the Internet);- Licensing, leasing, selling, offering for sale or assigning the Product.
6.3 The Buyer shall be solely responsible towards the Seller of all infringements of this obligation, whether this infringement comes from its employees or any person to whom the Buyer has sent
the Products and shall personally take care of any related proceedings, and the Buyer shall bear related financial consequences in their entirety.

6.4 The Buyer shall define within its company point of contact for the needs of the contract. This person will be the recipient of each new report in PDF format. This person shall also be responsible
for respect of the copyrights and will guaranty that the Products are not disseminated out of the company.

6.5 In the context of annual subscriptions, the person of contact shall decide who within the Buyer, shall be entitled to access on line the reports on I-micronews.com. In this respect, the Seller
will give the Buyer a maximum of 10 password, unless the multiple sites organisation of the Buyer requires more passwords. The Seller reserves the right to check from time to time the correct
use of this password.

6.6 In the case of a multisite, multilicence, only the employee of the buyer can access the report or the employee of the companies in which the buyer have 100% shares. As a matter of fact the
investor of a company, the joint venture done with a third party etc... can not access the report and should pay a full licence price.

7. Termination

7.1 If the Buyer cancels the order in whole or in part or postpones the date of mailing, the Buyer shall indemnify the Seller for the entire costs that have been incurred as at the date of notification
by the Buyer of such delay or cancellation. This may also apply for any other direct or indirect consequential loss that may be borne by the Seller, following this decision.

7.2 In the event of breach by one Party under these conditions or the order, the non-breaching Party may send a notification to the other by recorded delivery letter upon which, after a period of
thirty (30) days without solving the problem, the non-breaching Party shall be entitled to terminate all the pending orders, without being liable for any compensation.

8. Miscellaneous

All the provisions of these Terms and Conditions are for the benefit of the Seller itself, but also for its licensors, employees and agents. Each of them is entitled to assert and enforce those provisions
against the Buyer.

Any notices under these Terms and Conditions shall be given in writing. They shall be effective upon receipt by the other Party.

The Seller may, from time to time, update these Terms and Conditions and the Buyer, is deemed to have accepted the latest version of these terms and conditions, provided they have been com-
municated

to him in due time.

9.Governing law and jurisdiction

9.1 Any dispute arising out or linked to these Terms and Conditions or to any contract (orders) entered into in application of these Terms and Conditions shall be settled by the French Commercial
Courts of Lyon, which shall have exclusive jurisdiction upon such issues.

9.2 French law shall govern the relation between the Buyer and the Seller, in accordance with these Terms and conditions.



