Emergency Light

LPI has developed an optical system to provide pathway illumination as
mounted on a lighting fixture, for a leader international company on
general lighting supplier. This lighting module was prototyped to be used
to light a path in the case of power failure as an emergency light. Several
products were designed following the optical requirements and pattern
defined by the customer and depending on the differences in mounting
height. Many other commercial applications could use this device.
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General lllumination

Optics for general solid state lighting (SSL) for Indoor
and Outdoor applications.

LPI offers its own technologies for the best utilization of existing illumination infrastructures and, at
the same time, introduces novel concepts for the solid state illumination.

LPI has developed a large family of optics for general Solid State Lighting (SSL) for indoor and
outdoor applications for various leading semiconductor and lighting companies. Such optics are
designed using the most advanced design methods in nonimaging optics which are LPI property,
guaranteeing a very high efficiency.

One of the most representative devices are the called "Virtual Filaments”, which can be applied in
SSL bulb replacement concepts which mimics the traditional bulbs. These optics combine the familiar
looks of incandescent bulbs with high luminous efficacy and very large life-time. RBG mixing optics,
LOA device, LED collimating optics like Photon Funnel, UFO, and RXI lens are other typical optics
to lighting applications, as are shown below:

¢ Architectural Lighting: Exterior building accent lights, wall washing, lights, decoration...

¢ Indoor lllumination: LED virtual filament bulbs, down lights , spot lights, or reading lights, museum
illumination, commercial, residential, industrial, and office illumination ...

¢ Outdoor lllumination: garden lights, stadium high power lights, wash wall lights, spot lights,
billboard lighting, road way lights, emergency lights, urban illumination ...



Examples of General lllumination.

Generic Optics for Indoor/Outdoor lllumination

LPI offers a complete family of generic optics for different applications,
including LED collimators like:

e L PI-GFLO: intense hot spot, with good mixing in case of LED color
separation

e LPI-UFO: patented high efficiency and ultra compactness lenses without
metallization

e | PI- MPL: map reading light optic with high efficiency and defined
cut-off

e LPI-VFO: patented variable focus lenses

e | PI-RXI: patented ultra compact narrow beam collimators for 2D-reduced
spaces
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DMX Linear Optical Arrays

The New DMX controlled "Linear Optical Array" from OptiLED
(www.optiled.com) uses proprietary LPI optics to mix the light from a number
of RGB LEDs and then collimate it. These special highly efficient optics
result in a uniform fully flashed lamp which can have up to 16 million different
colors. The LPI optics enable this product to set new standards for the
architectural illumination industry.

The new product is suitable for both indoor and outdoor use for a diverse
set of applications including exterior building accent lights and internal cove
lights.

Down Lights

LPlis actively researching and developing novel LED down light concepts
to solve optical, aesthetic and thermal problems. LPI is working on novel
prototypes under a confidential agreement with its partners.

Exterior Building Accent lllumination

LPI has combined the virtual filament with a customized TIR lens to provide
a beam-mixing collimator for multicolor LEDs. These RGB packages can
be electronically adjusted for a full color gamut, and a virtual filament is
bonded to each, causing the three wavelengths to be mixed in its emission.
The virtual filament is at the focal point of a TIR lens that emits a beam with
the desired mixed color. LPI has just introduced a product based on an
array of these lenses, shining through diffusers along the length of a high-
brightness accent light. Thousands of feet have already been installed. Here
it is shown two examples: (a) LOA on the bridge at Jacksonville, Florida,
(b)A bank of DMX controlled LOAs in action on the main escalator at the
Wisma Shopping Center in Singapore.
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LED Bulbs

LPI is developing several models of Virtual Filament (VF) for Light Engine
(http://www.lightengine-tech.com) to be used in light bulbs with different
sizes and pattern emissions. The VF concepts patented by LPI may be
applied to different market standards or applications, offering advantages
such as long life, low heat emission, instant on, mechanical resistance,
intensity and color control, special pattern definition, optical efficiency,
specific pattern definition and, of course, low power consumption. LEL is
a worldwide provider of illumination optics.

LPI also participates in other projects related to the LED bulbs of the next
future, which are based on new confidential concepts.

LED Traffic & Street Lights

Because of their greatly reduced power consumption and longer operating
life, LED traffic and street lights have enjoyed great market penetration in
the last years, with numerous companies supplying this specific market.
LPI has been involved in designs where the special standards require
unusual light output and optical patern. Some traffic lights have to accomplish
the same prescribed intensity values for any angle above horizontal as for
below it, increasing the required luminosity. Street lighting based on LEDs
also offers new perspectives and possibilities to this emerging market. This
puts a premium on efficiency and cost-effectiveness, which LPI’s design
well delivers, with enhanced illuminance uniformity along the road/street,
and low luminous polution and glare.
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Wall wash lllumination

LPI has developed a patented wall wash optic that is suitable for a wide
range applications from illuminating paintings in museums, to bill board
illumination and wall-washing. The optical concept is highly efficient,
scalable for very large fixtures and provides constant illuminance of
rectangular target areas of any size from oblique angle up to 70 deg from
the surface normal. This makes it possible to mount the lighting fixture
in the ceiling or floor at close distance from the surface to illuminate.




