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Introduction — LMH2 Module PTM

Purpose
J Provide an overview of the Cree LMH2 Module

Objective

. Give an overview of the Cree LMH2 Module

. Detail the different Optic Options Available

. Provide a designh example comparing the LMH2 Module to a CFL based
solution in an 8” Open Reflector Downlight

. Provide further examples comparing the LMH2 to incumbent sources for an
8” Parabolic Downlight, a 6” Specular Downlight, and a Spot Accent
Luminaire

. Show the Design Resources Available on Cree.com

. Review the LMH2 LM-80 Summary

Content
J 10 slides
J 15 minutes
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Presenter
Presentation Notes
Welcome to the Cree LMH2 Module product training module. In this training, we will give a brief overview of the Cree LMH2 Module, detail the different optic options available, and provide several design examples comparing the LMH2 to several different incumbent light sources.  In addition, we will show the different design resources available on Cree.com and finally review the LMH2 LM-80 Summary data that is available. 
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TECHNOCL2GY

Beam Angle: 100°

LMH2 Dome Lens
LES: 60 mm, round

Beam Angle: 82°
LMH2 Flat Lens
LES: 60 mm, round

Lighting Apps

« Beautiful 90+ CRI light in 4000K, 3500K, 3000K & 2700K ——

e Delivers 97 LPW efficacy across all CCT & lumen options "~ Directional
« Unique Driver Compatibility Program recommends tested drivers B

« 5 year warranty, even with third-party drivers

e Aluminum housing provides thermal design flexibility
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Presentation Notes
The Cree LHM2 LED Module provides unparalleled efficacy and light quality in a fully integrated module.  Utilizing Cree’s True White Technology, the LMH2 provides beautiful 90 plus CRI lights in 4000 Kelvin, 3500 Kelvin, 3000 Kelvin and 2700 Kelvin color temperatures.  In addition, the LMH2 delivers 97 LPW Efficacy across all CCT and lumen options.

There are two lens options, the flat lens that provides an 82 Degree Beam Angle and the Dome lens that provides a 100 Degree Beam Angle

In addition there is a Unique Driver Compatibility Program that provides a list of tested and recommended drivers for the LMH2.  In addition there is a 5 year warranty on the Module, even for those Modules utilizing a third party driver.

Finally the aluminum housing provides tremendous thermal design flexibility.
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LMH2 Optic Options
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Presentation Notes
Here are more details on the LMH2 Optic Options.  The flat lens has an 82 Degree Angle, Full Width Half Max, and provides more directional light, ideal for down lights.

In comparison the dome lens has a 100 Degree Angle, Full Width Half Max, and provides more light directed sideways, ideal for reflectors or non-directional lighting. 


@Design Example: 8" Open Reflector Downlight (LMH2)

CFL LMH2
| 26WCFL L MH2 -
Light Lumens 1800 Im 1250 Im
Source CRI 80+ 90+
Efficiency 62% 89%
Lumens 1116 Im 1113 Im
- Efficacy 40 LPW 73 LPW
Luminaire
Power 28 W 152 W
Beam Angle 45° 45°
Lifetime ~10k hrs 50k hrs

« Maintain the same lumens as CFL at half the power consumption
 Cree LMH2 provides higher CRI & R9 than CFL; instant-on; 5x lifetime

© 2013 Cree, Inc.
All rights reserved.



Presenter
Presentation Notes
Here is a design example comparing a 26 Watt CFL Source to a 1250 lumen LMH2.  As you can see from the chart the LMH2 based design provides the same amount of lumens as the incumbent solution, but much more efficiently with much less power.  The LMH2 Down has an efficacy of 73 lumens per watt while the CFL Solution is at only 40 lumens per watt.  In addition the projected lifetime of the CFL source is only 10,000 hours while the LMH2 has 5 times the projected lifetime.

There are additional benefits to the LMH2 as well including better color performance, faster startup and better dimming capabilities.




@Design Example: 8" Parabolic Downlight (LMH2)
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| %32WCFL LMH?

T

[ S

Light Lumens 4800 Im 3000 Im
Source CRI 82 90+
Efficiency 46.5% 87%
Lumens 2232 Im 2618 Im
o Efficacy 32 LPW 72 LPW
Luminaire
Power 69 W 36.5W
Beam Angle 73° 75°
CBCP 1673 cd 1826 cd

 More lumens, more intensity, same light distribution @ 50% power!
 Much higher CRI & R9 than CFL; instant-on; 5x lifetime
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Presentation Notes
Here is a design example comparing a fixture utilizing 2 32 Watt CFLs to a fixture utilizing a 3000 lumen LMH2.  As you can see from the chart, the LMH2 based design provides significantly more lumens than the incumbent solution, much more efficiently with much less power.  The LMH2 Down has an efficacy of 72 lumens per watt, twice the efficacy of the CFL and provides the same light intensity with 50% of the power.  

As in the previous example, there are additional benefits to the LMH2 as well including better color performance, faster startup and better dimming capabilities along with a projected lifetime 5 times greater than the incumbent solution.



@Design Example: 6” Specular Downlight (LMH2)

| 39WT6CMH LMH?

Light Lumens 3400 Im 2000 Im 3000 Im

Source CRI 80+ 90+
Efficiency 60% 90%
Lumens 2040 Im 1809 Im 2714 Im

N Efficacy 45 LPW 74 LPW 74 LPW
Power 45 W 24.3 W 36.5W
Beam Angle 50° 60° 60°
CBCP 2227 cd 2276 cd 3415 cd

 Maintain the same peak intensity as CMH at half the power consumption
 Cree LMH2 provides higher CRI & R9 than CMH @ 3000K & 2700K
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Presentation Notes
Here is a design example comparing a fixture utilizing a 39 Watt T6 CMH to a fixture utilizing both a 2000 lumen and 3000 lumen LMH2.  As you can see from the chart the LMH2 based designs provide two different options, the 2000 lumens solution enables a solution with comparable light output to the incumbent solution while the 3000 lumen solution provides significantly more lumens and candela while still utilizing 20% less energy than the incumbent solution.





@Design Example: Spot Accent Luminaire (LMH2)

o |
<
~150 mm ?
(=67 %4 mm
5 ” (~4.57)
| Competitor | LMH23000
Lumens 900 Im 2498 Im
Efficacy 11 LPW 73 LPW
Luminaire Power 82 W 33.9W
Beam Angle 24° 25°
CBCP 5318 cd 7596 cd

« Smaller physical track head
« Similar CRI & R9 to halogen
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Presentation Notes
Finally, here is an example comparing an incumbent spot accent luminaire with a luminaire utilizing a 3000 lumen LMH2.  As you can see the LMH2 based solution provides nearly 3 times as many lumens and nearly 7 times the efficacy.

As mentioned previously, an LHM2 based solution provides a color performance comparable to halogen as well.

Another design element to note is how much smaller physically the LMH2 designed track head is compared to the incumbent solution.  This gives end users many more design options. 
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LMH2 LED Module Design Resources

Reference Designs
| "'

-
J

Spot Accent Luminaire
2500 Im, 7600 cd CBCP, 25°, 3000K, 90 CRI

Application Notes

Design Guide - LMHZ2 LED Module (Mechanical, Optical, Thermal design & design examples)

STEP Files — LMH2 LED Module
STEP Files — 4-inch, 7-inch, 8-inch & faceted reflectors for LMH2
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Presentation Notes
Here are links to the design resources available on Cree’s website including a design guide with several different design examples including mechanical, optical and thermal considerations. There are also step files available for the module along with 4 inch, 7 inch and 8 inch faceted reflectors designed for the LMH2.

There is also a reference design for the spot accent luminaire referenced earlier, with more reference designs in the works.

http://www.cree.com/%7E/media/Files/Cree/LED%20Components%20and%20Modules/Modules/Design%20Files%20LMH2/LEDmodules_LMH2_DG.pdf
http://www.cree.com/led-components-and-modules/products/modules/non-integrated/lmh2
http://www.cree.com/led-components-and-modules/products/modules/non-integrated/lmh2

LMH2 LED Module LM-80 Summary
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1,000 10,000 100,000
Time (hours)
| TestDuraton | o« | B | Calculated L70 Reported L70
6,048 hrs 2.939E-06 9.796E-01 114,000 hrs L70(6k) > 36,300 hrs
Notes:

. Extrapolated lifetime is valid up to the listed maximum case temperature (Tc). The specific location of Tc for each Module
product is defined its respective Design Guide document.

. Extrapolated lifetime shown is calculated from BSY + RDO LED package data at a higher current level than is used in the
Modules product line, and thus is a conservative estimation of lifetime for the Modules products.
. These extrapolations are for informational purposes only and are not a warranty or a specification.

. Extrapolated lifetimes are subject to change without notice.
© 2013 Cree, Inc.
All rights reserved.
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Presentation Notes
Here is a summary of LM-80 Data for the LMH2 LED Module.  As you can see, with over 6000 hours of data collected the calculated L70 lifetime for the LMH2 is 114,000 hours or over 13 years of continuous operation.

Please see the notes on how this calculate lifetime was calculated.




Cree LMH2 Module — Summary

The Cree LMH2 Module
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Beautiful 90 + CRI Light in Cool and Warm White utilizing True White
Technology

97 Lumens Per Watt Efficacy Across All CCT and Lumen Options
Dome and Flat Lens Options

LMH2 Module based designs offer extensive advantages vs. designs
using incumbent light sources including; better efficacy, lower
wattage, more lumens and longer lifetimes

There are extensive design resources for the LMH2 available on
cree.com

Excellent LM-80 Data is available for the LMH2 with calculated L70
projections over 100,000 hours.
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Presentation Notes
In summary, The Cree LMH2 Module :

Beautiful 90 + CRI Light in Cool and Warm White utilizing True White Technology
97 Lumens Per Watt Efficacy Across All CCT and Lumen Options
Dome and Flat Lens Options
LMH2 Module based designs offer extensive advantages vs. designs using incumbent light sources including; better efficacy, lower wattage, more lumens and longer lifetimes
There are extensive design resources for the LMH2 available on cree.com
Excellent LM-80 Data is available for the LMH2



	Cree LMH2 LED Modules
	Introduction – LMH2 Module PTM
	LMH2 LED Modules
	LMH2 Optic Options
	Design Example: 8” Open Reflector Downlight (LMH2)
	Design Example: 8” Parabolic Downlight (LMH2)
	Design Example: 6” Specular Downlight (LMH2)
	Design Example: Spot Accent Luminaire (LMH2)
	LMH2 LED Module Design Resources
	LMH2 LED Module LM-80 Summary
	Cree LMH2 Module – Summary

