LED Future is Bright



Replacement Method Considerations
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Integrated Replaceable
Replacement Fixtures Modules
Lamps ==y | D =y LEDs
LEDs in the permanently designed into
shape of built into removable
traditional fixture module

lamps



Various OEMs using Modules
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Quality of Light & Performance -

 Multiple Lumen Pkgs
 Low Wattage
 Multiple CCTs

* CRI Options

e Color Consistency

e Clean Optics

* High Efficiency

* Dimming Compatibility
e Long Life

* Tool-less Installation
 Upgradable Design

1000, 1500, 2000, and 3000 Ims
15W, 23W, 30W, 46W
2700K, 3000K, or 4000K
Standard 80 & Ultra 90 — 3000K
Standard 4-Step, Ultra 2-Step
15°, 25°, 36°, and 60°

60-65 lpw

0-10V, phase, DALI

50,000 hrs

Module & Optic

Same form as efficiencies improve



Binning LED Chips on Color
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LED Binning vs LFL 4-ster
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MacAdam Oval Approximations
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1 step just noticeable difference
2 step required for white scenes
4 step acceptable for colored scenes

As an rule-of-thumb, each step is approximately 100 Kelvins



Where I1s LED headed?

LED penetration for general lighting
Greener & Ionqer ||fe Source: Strategies unlimited, Strategy Analytics,

. — Freedonia, Philips Lighting, Veeco Estimateg
Chip efficiency 32%
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New reflectors
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Halogen CFL LED
* Technology evolving | ~ |+LED chip capacity +400% from 10 -
«Efficiency & performance improving | 14
*Longer life «End users demand turnkey solutions

« Standards setting activity ramps


http://genet.gelighting.com/LightProducts/Dispatcher?REQUEST=CATEGORYPAGE&PRODUCTLINE=Lamps_High Intensity Discharge&CHANNEL=Commercial�

LED Edgelighting Fixtures




ENERGY STAR® qualified
LED lamp website .&mﬁ/},/?

ENERGY STAR

Commercial Products:
http://www.energystar.gov/index.cfm?fuseaction=ssl|
.display products com pdf

Residential Products:
http://www.energystar.gov/index.cfm?fuseaction=ile
dl.display products excel

Agenda
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