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PHILIPS

Expanding the
LUXEON Rebel white LED Portfolio

e LUXEON Rebel white LEDs

— The LUXEON Rebel white portfolio can address virtually all your general lighting and
illumination needs. LUXEON Rebel LEDs are optimized for CCT, CRI, Flux, and
efficacy so you can identify the right part with the right attributes for each application.

e LUXEON Rebel new illumination emitters

— The new LUXEON Rebel emitters are designed for illumination solutions that require
specific color temperature and color rendering combinations in addition to high-flux
to achieve their lighting objective. These LUXEON Rebel emitters are binned in
accordance with ANSI standards and meet market requirements for the development
of ENERGY STAR applications.
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PHILIPS
LUXEON Rebel White Portfolio

Nominal cCcT Min Typical Min | Typ Flux @ gf‘;:’c'::;
CCT Range CRI CRI Flux 350 mA

_ Im/w
ANSI 2700K 80 85 65 73 70 LXM3-PW8I DS63
ANSI 3000K 80 85 66 77 73 _ LXM3-PW7 I DSé63
ANSI| 3000K 85 90 50 66 63  LXMLPW7I DS63
ANSI 3500K 80 85 67 80 76 LXM3-PW6 | DS63
ANSI 4000K 60 70 90 105 100  LXML-PWS5I DS63
ANSI 4000K 80 85 75 85 90 LXM3-PWS5SI DSé63
ANSI 5000K 65 70 9 105 100  LXML-PW3I DS63
ANSI 5700K 65 70 90 105 100 LXML-PW21 DS63
ANSI 6500K 65 70 90 05 100  LXML-PWII DS63
2540K-3500K 85 60 55 LXML-PWW|-0060 DSé4
2540K-3500K 85 50 45  LXML-PWWI-0050 DS64
3500K-4500K 70 100 91 LXML-PVWNI1-0100 DSé64
3500K-4500K 70 90 82  LXML-PWNI-0090 DS64
3800K-4500K 70 | " min 100%  LXLW-PWNI-0100 = DS
'~ 5000K-6300K 70 min 100%  LXLW-PWCI1-0100  DS6!
4500K-10000K 70 100 91 LXML-PWCI-0100 DSé4
4500K-10000K 70 90 82 LXMLPWCI-0090 DS64

* LUXEON Rebel ES parts are a minimum efficacy rated
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LUXEON Rebel lllumination Portfolio
Translating Market Requirements To Products

(|
4000K 3Q00K 2700K
CRI 60 CRI'8 CRI 80

4000K 3000K
CRI 80 CRI 80
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PHILIPS
LUXEON Rebel lllumination Portfolio

Hospitality Office

v
60/65 CRI LXML-PW11 LXML-PW21 LXML-PW31 LXML-PW51
80 CRI LXM3-PW51 LXM3-PW61 LXM3-PW71 LXM3-PW81
85 CRI LXML-PW71

ANSI CCT 515100] ¢ 5700K 5000K 4000K 3500K 3000K 2700K
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PHILIPS
LUXEON Rebel Technical Overview

Binning

 CRI

Hot / Cold Factor
Lumen Maintenance
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PHILIPS
LUXEON Rebel White Binning
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LUXEON Rebel White ANSI Binning
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Confidential Sector, MMMM dd, yyyy, Reference

Color bins defined to ANSI
C78.377 Standard

Each ANSI bin (1-8) is ~7-step
MacAdam Ellipse
eQuandrants A-D are each ~3
MacAdam ellipses

Full distribution per
CCT =4 fine bins.
i.e. 4000K CCT 5A, 5B, 5C, 5D

Consult your Regional Marketing
Center for supportability on all
sub-selections
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Color Rendering

The Color Rendering Index (CRI)
was created to help indicate how
colors appear under different light

sources.

Its mathematical result allows
two different light sources to

be compared.
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PHILIPS

Color Rendering

The market is using CRI as a decision point and needs vary by segment

— QOutdoor: 60 - 80 Nominal ccT Min | Typical
CcCT Range CRI CRI
— Shops: 80 - 100 ANSI 2700K 80 85
— Office: 80 — 100 R =
~ ANSI 3000K 85 90
— Hospitality: 80 - 100 | i:z:jgm ig j;
— . _ ANSI 4000K 80 85
Homes: 70 — 100 i pol
Strategic Marketing validated with | S e
customers determined which ‘ 2540K-3500K g5
: : 2540K-3500K 85
combinations of CCT / CRI would e -
be offered initially. | 3500K-4500K 70
3800K-4500K 70
| 5000K-6300K 70
4500K-0000K 70
| 4500K-10000K 70
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Hot / Cold Factor for the illumination portfolio
More light delivered under operating conditions

Significantly improved usable light under normal operating conditions

e I.e. 100C junction temperature

o Datasheet characteristics now include both mean and +/- 3 std dev distribution

o Simpler design effort for luminaire manufacturer

Normalized Luminous Flux If = 350 mA, mean and +/- 3 std dev

—8—350 mA
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Confidential Sector, MMMM dd, yyyy, Reference

HOT-COLD Factor : Flux
at Tj 100°C/Flux at Tj
25°C

LUXEON Rebel
e 0.93
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PHILIPS
IESNA LM-80 and Lumen Maintenance

 Whatis LM-80?
— LM-80 is a lumen maintenance testing methodology for LEDs and LED Modules.

 Whatis an LM-80 test report?

— An LM-80 test report contains the results of lumen maintenance testing conducted for a specified
product or family of products, per the methodology.

» Isthere a score or rating for an LM-80 report?

— No. Other standards or requirements may define lumen maintenance levels for compliance, as
tested per LM-80. For instance, ENERGY STAR requires that LEDs achieve 91.8% and 94.1%
lumen maintenance at 6k hours for Residential and Commercial applications, respectively. The
testing must be in accordance with LM-80 methodology, and the LM-80 report is evidence that
the LEDs do achieve this level of performance.

» Are LM-80 test reports publicly available documents?

— Yes and No. LUXEON LM-80 reports are reviewed by The Pacific Northwest Laboratory and filed
with D&R International, who manages the SSL Energy Star program for the DOE. Philips
Lumileds TSMs will distribute reports to customers as requested. Customer submissions to D&R
International for SSL Luminaire Energy Star compliance must contain an LM-80 report. We do
not publicly publish the test reports.
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LUXEON Rebel LM-80 Results & Test Report

PHILIPS

Fhilips Lumitad
Lighting Camparry

g

Subject: LALS0 Test Report Daee: Taly 10, 2008
Rev-B

Cool-White (LXML-PWCT), Neutral White (LXML-PWXI).
and Royal-Blue (LMXL-PR01) LUXEON" Rebel using TFFC
technology

1. Number of LED light searze: teserd

om 10.

LUKECH Rebol p/w: LXML-FWCL
pliss to LUKECH Rebel pin’s: LEML-PW] and LXML-PROI

3. Description of suzilisry equipment

selisbiliny strass beard dhat cvm
ON Rabal LD ars connectod in sariss
<o far sach sasias

Confidential

o All reported devices meet ENERGY STAR®
lumen maintenance requirements for various

drive conditions

* Reports available from Philips Lumileds TSMs
* Reports will be filed with DOE/PNNL/D&R

International

80 Im Cool-White LUXEON Rebel stressed at 85°C, 0.7A

a=-4.7494e-6
b =0.9835

(Tjunction = 112°C)

Normalized to 1 at 24 hours

“Philips Lumileds recommends
extrapolations of < éx the test time

*————— Extrapolated Data = -5.3% at 10,000 hours

€x test time"
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