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LED a driver for future growth of the lighting mark et

Billion €

20]

Total market for light sources 15,,9

Conventional light sources:

stable, slighty decreasing
market
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LED components*:
strong market growth
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* OSRAM estimation, only general lighting
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Hochleistungs-LEDs: grofes Potenzial

Die Markttorscher von Databeans schatzen, dass 2008 etva 61
Milliarden LED-Finheiten ausgeliefert woerden. Tn fiinf Jahren
wird diese zahl auf 175 Milliarden ansteigen, ein mittleres
jahrliches Wachstum won 23 Prozent. Die Prognose fur den
welbweiten Umsalz im Jahr 2013 liegl bei 10 Mo, Dollar.
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2007: WHEN SOLID-STATE
LIGHTING BECAME THE

FUTURE OF LIGHTING

LED: .

CONFERENCE

Strategies in Light sees LEDs
pushing the boundaries of lighting

In its eighth year, the Srategies in Light
conterence conlinued 1o address key issuss
in the LED marketplace,

prnine the sl Saategies in Light event, held 17-14 Febpzary 4
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Solid State Lighting vs. Classical Technologies

Light source efficiency : .
f Lumen/Wait Solid State Lighting
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A New Era of Lighting driven by Solid State Lightin

- LEDs provide unigue advantages:

aspects of economy

high energy efficiency o ? |
high system efficiency (directional light) -~
h|gh CO|OI’ qua“ty aspects of ecologic

long lifetime

easy switching and dimming
instant on/off

mercury-free

high functionality

freedom of design
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Mega Trends — shaping tomorrow’s markets:

Urbanization

Urbanization

2007: First time in human history more
people living in cities than in rural areas

One fifth of world's GDP is generated in the
ten economically most important cities

Challenges for
Infrastructure
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Safety and guidance

Intelligent light systems, communication and traffic
management — LEDs play a key role for mobility of
the people, at the same time saving energy
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Mega Trends — shaping tomorrow’s markets:

Climate Change

Climate Change Cha”enges fOr

Greenhouse gas emissions have risen dramatically energy
The average global surface temperature has

increased by 0.76°C compared to the 18th century generation and

The consequences are threatening humans and
biosphere

consumption

Sustainability and energy save

LEDs contribute to the
environmental challenges!
OS innovations support global care
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Energy Saving with Solid State Lighting

TODAY: Replacing the existing installations with the best available alternatives
would save 30% of the energy going to lighting.

FUTURE: Combining LEDs, sensors and embedded software  in ambient
intelligent lighting networks have the potential to save an additional 40%*

Potential savings in 2030*:

1300 TWh of electricity
U 650 large power plants (200 MW)

650 million tons CO, emissions

U new forest with ~ 2 x area of Germany
U 2 billion barrels of oil

* Results of the Ad-hoc Advisory Group for ,ICT and
Energy Efficiency”; European Commission
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- SSL Evolution
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Solid State Lighting — Today  (with LED from OS)

General Lighting

Street Lighting

Architectural
Lighting

HYBRID
| A WORLD FIRST

Marker
Light

2003
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OSRAM’s key point...
OSRAM brings LED light into life — transforms effici

emotion

We care for the future!

LED and Solid State Lighting—
the synonym for global care and sustainability

LED as a standardized light source

More than 100 years of the Edison light bulb — peopl e
are used to standardized systems!

Experience the new quality of light!

LED delivers unexpected light experience and
combines color control with saving of money!

Our innovations drive the future of Solid State Lig hting!

OSRAM is one of the big players — both in lightinga  nd
in LEDs — enabling the best solutions!

OS SSL Applications

ent technology into

July 2010 | Page 11 Opto Semiconductors OSRAM



A New Era of Lighting:

Applications and LED benefits

Street Safety/energy saving ... parking lot, park, tunnel
Office Energy saving ... direct - indirect
Shop Light Quality ... retail, mall

- Architectural  Freedom of Design
Residential Energy saving / Light Quality

Decorative Design
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LEDs can play their benefits everywhere!

LEDs do have different benefits — and you’ll always
OSRAM to fit into your market!

Hospitality

- Design freedom

- Infinite color change
possibilities

Street, Tunnel, Parking

- Safety feeling
(homogeneity, no glare)

- Energy saving
- Instant on, dimming

Light@home

- Light quality and comfort
- Energy Saving
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find an LED from

Office lighting

- Energy saving
- Direct and indirect light
- Different settings possible

Shop lighting

- Light quality
- Changeable light (colour)
- Saves Energy (freezers)

Architainment

- Design freedom

- Infinite color change
possibilities



Intelligent light Management and color control

Life is changing... so why shouldn’t
light change as well?

Light can change the Make use of
scenery.. natural daylight

Light is needed only if Light creates
someone is present emotion

With LED and intelligent systems
from OSRAM you can enhance your
rooms and save energy!
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- Application Examples

OS SSL Applications
July 2010 | Page 15



Street Lighting — LED vs. HPS

Street with 108 W LED solution Street with 250 W HPS  luminaire

HPS lamp cause much glare

Green trees under LED
lamp with high CRI

Good visibility with white LED lamp Higher avg. illuminance, but low visibility

Reference project realized with
OSRAM OS Golden Dragon Plus LEDs
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LED Street Lighting — Directionality is Key!

Energy cost savings due to high efficiency on system level
Maintenance cost savings due to long and predictable service intervals
Directed light, less light pollution due to control of lit area

Better color rendering for safety and beautification

Street Lighting with 250 W HPS lamp Street lighting with 108 W LED lamp

_Higher E_,, but low visibility
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Some more examples ...

— Innovative illumination for Jefferson Memorial

— White and yellow LEDs tint in warm glow Thomas Jefferson’s words on
independence and freedom “I have sworn upon the altar of God eternal
hostility against every form of tyranny over the mind of man,” making
them edible even from 15 meters below. The mounting in custom fixtures
on a ledge hides the Power TOPLEDs from view allowing an almost
magical illumination.

— The upgrade of the lighting system decreased total energy consumption
by 80% (27,893 watts compared to 125,840 watts). At the same time the
lighting system achieves 30% more light output with 20% fewer fixtures.
Another advantage is the cost saving resulting from less frequent and less
expensive maintenance. Especially the long lifetime and the robustness of
the LEDs are crucial due to their mounting in a difficult to access place.
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Trends in Office, Shop and Residential Lighting
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Trends in Street Lighting
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Trends in Architainment Lighting
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What can OSRAM OS provide to illuminate the world

with LEDs?

We are fully committed to a clean and safe environm
we are striving for the best technologies and high

Long lifetime
high quality

30,000-50.000 hrs LED life
easy switching and dimming

2

Enhancing life quality
with better Light
design freedom

better light quality
safety, instant ON/OFF
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Saving of energy and ressources
by high efficacy products

80-100 Im/W from the LED today,
150 Im/W tomorrow

Directional light giving 70-80% luminaire

efficacy
< =

Solutions for the environment
and for the people

substances for a
¢ clean environment

ent. To manage this,
guality

LEDs are very small so they
can be hidden everywhere

No hazardous

Mercury free




Light makes a city — light brings the night to life!

In urban areas, light does not only illuminate stre ets, but guides traffic,
adds security to residential areas and advertises!

S o Modern lighting for
Light improves recognition sustainable cities

Light promotes security Light takes on responsibilty

- Better recognition by smooth - Recycleable light, no
illumination without glare hazards with LEDs

- Scotopic Vision enhanced with - Avoiding light pollution —
LED night lights direct the light to where it

. Residential areas with added should be!
security feeling - Energy saving with efficient

Light guides light sources

. Guidance in traffic - Lights on — but only where it

Is needed. Save energy with

. Less raffic jams by active intelligent light controls

control of traffic streams

Light sets trends
Light markets J

- Compact light sources can
be integrated into
architecture

- Get the attention of people
with creative lighting
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It’s time to contribute to the environmental challe nges!

OS innovations to support global care

The use of LED in General Lighting contributes to a triple-win situation

- Less CO, emissions: LED will LED as key driver for Higher quality of life — less
outperform other light profitable growth money for energy!
sources in efficacy Save 300 billion € on Green technology
Avoid waste by highest global energy bill Emotional aspects of light
lifetime of light sources Driving force for more jobs More visual comfort
Free of mercury and other (150,000 in Europe today) Beautification
hazardous substances Reputation by European Higher safety (street lighting)

technological leadership Less light pollution
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It's time to push the transition to Solid State Lig hting!

OS innovation and expertise will drive the change
Following the
requirements

- Our LEDs are
developed to fulfil the
different lifetime criteria

. Standardized tests are
planned

Global activities

- We cooperate in
standardization groups
worldwide

Labelling and branding

Using the best quality LEDs for highly

sophisticated SSL applications . OS LEDs will help you
Help to create trust in new technologies! to get the necessary
certification!
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From the Edison Bulb to
Solld State Lighting —

A New Era Is on it’s way!

Dr. Klein, July 2009, Regensburg




Summary

Global care — for our future! OSRAM OS - your partner of choice!

Quiality, worldwide
support — and the
best products for
your solution are the
key to your success!

Society, ecology and economy are our most
important aspects

Feel good with good light! Setting the Standards

The global market place and our
customers set the demand for
standardization.

OSRAM OS is participating in
lobby groups and influencing the
standardization efforts

Creating emotions
Enabling new design

Good light will contribute to
wellbeing and energy
saving!
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Turning Torso, Malmo, Sweden

iInnovative white LED lighting for Europe tallest re sidential building

— Architect: Santiago Calatrava
— Opening August 2005

— Golden DRAGON LED system from

OSRAM and a custom made fixture from
I n1lig Poniileen
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