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LED's emit a specific frequency or wavelengthigiht based on the
semiconductor materials used and the “energy gam/dsn them

The dominant wavelength translates to a speatficraof light
AllnGaP material is typically used to make red, orange yaibw
InGaN material is typically used to make blue and green



RGB LED Spectrum

* Mixed Color Rl i
— RGB = Red, Green, Blue .= /[| %
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— RGBW (+ White)
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 Advantages
— Dynamic color changing effects
— Mix for high CRI warm white
— Color consistency
— No color shift

 Disadvantages
— Cost — Need more LEDs
— Requires complex control systems

— Multiple point sources
— Shadowing (fringing)



Advantages

— Fewer LEDs needed (VS mixing)

— Blue LED = High efficiency

— No special controls

— Dimming possible
Disadvantages

— Inefficient warm white

(-20% Im/W of cool)
— Color shift = +/- 250K at best

— Binning Issues - Cost, color
consistency



“Goop in a Cup” Conformal Coating Lumiramic™
o Still in use * Philips Lumileds tech, < Philips Lumileds
* Imprecise control b.Ut _others o @Al
similar

Phosphor-embedded

» Color-over-angle i )
J o Still in use ceramic plate

iIssues

« Better control Much better targeting

Much more durable

 Fewer issues with
color-over-angle




Traditional Phosphor Converted LED

White Light
Encapsulate Phosphor

T I/ Coating
Absorbed
Light—'liiiijl*— Heat

Blue chip

Almost all white LEDs use a royal blue chip coated with phosphor
Difficult to maintain consistent coating thickness from chip to chip
Phosphor emits light in all directions when converted

Up to 60% of the light is reflected backwards into the chip (still bad)

Back-reflected light absorbed by the chip and creates additional heat
(still real bad)



Lightolier Calculite

Proprietary Remote Phosphor Technology

Remote
Phosphor

Glorious White Light!
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