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• In any array, you will have a mixture of LEDs with 
varying flux and color

• To achieve uniformity, you need to mix the light 
from the different LEDs together using a mixing 
chamber and/or optics

• LEDs also exhibit color shift over life which 
increases with higher junction temperatures
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• Correlated Color Temperature (CCT) is based 
on a reference (black body) source that is 
heated – hot, hotter, hottest!

• As the black body gets hotter, it turns red, 
orange, yellow, white, and finally blue

• White LEDs are typically classified as cool, 
neutral or warm white

– Warm white = 2700K – 3500K

– Neutral white = 3500K – 4500K

– Cool white = 4500K+

• Cooler color temperature LEDs are more 
efficient than warm white because they start 
with a blue chip
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• Comparison of spectral power 
distribution (SPD) of LED and CFL 
sources with similar CCT and CRI

• Spike at around 450 nm is from the 
blue chip (pump)�
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• CRI stands for Color Rendering Index – Basically how Accurately a Light 
Source Renders Colors

• The CRI score is based on a set of 8 color samples illuminated by a reference 
source (black body)�

• CRI is only applicable in comparing sources of similar Color Temperature 
(CCT)  (+- 100k)�

• Small changes in spectral composition can result in dramatic differences in CRI
• High CRI value does not necessarily mean that the source renders all colors 

well
• Increasing the CRI of a phosphor converted LED reduces the efficiency 
• The difference in output between low and high CRI can be up to 20%

The eight color samples used in the calculation of CRI
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The CCT and CRI can have a dramatic impacton efficacy and light output

• Example:
– 100 lumen LED Package @ 5000K (CCT), 70 CRI
– LOSE 75 lumens (- 25%) @ 3000K (CCT), 80 CRI
Now Heap on the System Losses 
– LOSE 64 lumens (- 15%) Thermal losses (@ 80° C Tj)�
– LOSE 58 lumens (- 10%) Secondary optics
– LOSE 49 lumens (- 15%) Driver losses 
– Assuming this 'Power' LED consumes 1.2W then:
– System efficacy = 41 lumens / W

If you are going to spec LED's you MUST evaluate theTOTAL package!
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