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DISCLAIMER

IES publications are developed through the consensus standards development process approved by the American
National Standards Institute. This process brings together volunteers representing varied viewpoints and interests to
achieve consensus on lighting recommendations. While the IES administers the process and establishes policies and
procedures to promote fairness in the development of consensus, it makes no guaranty or warranty as to the accuracy
or completeness of any information published herein.

The IES disclaims liability for any injury to persons or property or other damages of any nature whatsoever, wheti =r
special, indirect, consequential or compensatory, directly or indirectly resulting from the publication, use of, or relicnce
on this document.

In issuing and making this document available, the IES is not undertaking to render professional or other servic=s for or on
behalf of any person or entity. Nor is the IES undertaking to perform any duty owed by any person or®»ntity to someone
else. Anyone using this document should rely on his or her own independent judgment or, as'canipriate, seek the
advice of a competent professional in determining the exercise of reasonable care in any given ci.cumstc nces.

The IES has no power, nor does it undertake, to police or enforce compliance witi'he ¢antents of this document.
Nor does the IES list, certify, test or inspect products, designs, or installations for compinze with this document. Any
certification or statement of compliance with the requirements of this docun=nt hall not be attributable to the IES and
is solely the responsibility of the certifier or maker of the statement.

AMERICAN NATIONAL STANDARD

Approval of an American National Stadai requires verification by ANSI that the requirements for due process,
consensus, and other criteria have bean n =t by the standards developer.

Consensus is established when, il *he iidgment of the ANSI Board of Standards Review, substantial agreement has been
reached by directly and matc fally arected interests. Substantial agreement means much more than a simple majority,
but not necessarily unas.ity. Consensus requires that all views and objections be considered, and that a concerted
effort be made toward aeir 1 'solution.

The use of America. Nationar Standards is completely voluntary; their existence does not in any respect preclude anyone,
whether tnat pe son 1ias approved the standards or not, from manufacturing, marketing, purchasing, or using products,
processes, or  rocedures not conforming to the standards.

TheAmerican National Standards Institute does not develop standards and will in no circumstances give an interpretation
tcany Ar2rican National Standard. Moreover, no person shall have the right or authority to issue and interpretation of an
Ame.‘caniational Standard in the name of the American National Standards Institute. Requests for interpretations should
beaddressed to the secretariat or sponsor whose name appears on the title page of this standard.

CAUTION NOTICE: This American National Standard may be revised at any time. The procedures of the American National
Standards Institute require that action be taken to reaffirm, revise, or withdraw this standard no later than five years from
the date of approval. Purchasers of American National Standards may receive current information on all standards by
calling or writing the American National Standards Institute.


https://www.stdhive.com/standards/ies-tm-35-19e1-pdf/

Prepared by the IES Testing Procedures Committee

Becky Kuebler, Chair
Andrew Jackson, Vice Chair
David N. Randolph, Secretary
Jianzhong Jiao, Treasurer

Members

C. K. Andersen K. C. Fletcher
R. P. Bergin M. L. Grather
R.S.Bergman Y. H. Hiebert

E. Bretschneider J. Hospodarsky
P. Elizondo J.N. Hulett

D. J. Ellis P-C. Hung

Advisory Members

L. M. Ayers J. Frazer

J. Baker K. J. Hemmi

C. A. Bloomfield S.Hua

P.-T. Chou G. John

M. Damle H. Kashaninejad
L. Davis T. Kawabata
J.J. Demirjian R. Kelley

M. E. Duffy J.E. Leland

V. Eberhard K. C. Lerbs

M. Kotrebai
S.Longo

J. P. Marella
P. McCarthy
G. McKee
C. C. Miller

K. M. Liepmann
J. Lockner

Y. Ohno

E. Page

D. Park

E. S. Perkins

M. Piscit=lli
D.Rogrs

T >chneicer

E. Radkov
M. P. Royer
M. B. Sapcoe
J. E. Walker

- W.S rres

7. A. Steinberg
L. Swainston

J. S. Swiernik
A. Thorseth

R. C. Tuttle

J. C. Vollers

Y. Zong



https://www.stdhive.com/standards/ies-tm-35-19e1-pdf/

1.0
1.1
1.2

2.0
2.1

2.2
2.3

3.0
341

3.2
3.3
3.4
3.5
3.6

4.0
4.1

4.2
4.3

5.0
5.1
5.2

Please refer to the IES Bookstore for possible Errata,

IntroductionandScope ..........................
Introduction......... ... ... ..

Normative References.............................
ANSI/IESLM-80-15 . ...t
ANSI/NEMA/ANSLG C78.377-2017 ..................
ANSI/IESTM-21-19. ... .o

Definitions................. ... o i
chromaticity shift, Au'v’............................
chromaticity shift life, CSn..........................
differential chromaticity, u’*, év'™*.................

LED lightsource.............coiiiiiiiiiiiiiiiann,
relative chromaticity 6u’, v’ .......................

Test Data and Sample Size.............. ... ....
DatatoBeUsed ..................0....0 .0l
Measurement Interval and Samplc Si.2 Recommendations .................c i
Chromaticity Data Collection. ..o ..................

Procedures.. . ......0 i

5.2.1

522
523
224
5.2.0
5.6
527
5238

felau e Ciiromaticities . ... viiien e
Ave.ge Relative Chromaticities .............
Differential Chromaticities...................
Data Used for Curve-Fit .....................
Curve-Fit ...
Projecting Future Behaviors .................
Adjustmentof Results.......................
Notation for Projected Chromaticity Shift Life

Addenda, and Clarifications: www.ies.org/store.


https://www.stdhive.com/standards/ies-tm-35-19e1-pdf/

7.0 REPOIt .. e e e 7
Annex A - Comments on Color MaintenanceBehavior .............. ... i, 8
Annex B - Types of Chromaticity ShiftBehavior.............. ... ... i i i 1

Annex C - Mathematical Model Development. ... ... ... i ettt e ieens R
Annex D -Calculation EXamples. ... ... ... e e 21
Annex E - Extrapolation Methods .............. i e e 36

Additional Reading . ....... ... e e 46


https://www.stdhive.com/standards/ies-tm-35-19e1-pdf/

Technical Memorandum: Projecting Long-Term Chromaticity Coordinate Shift of LED Packages, Arrays, and Modules

1.1 Introduction

The llluminating Engineering Society (IES) has defined standard test methods to be used by the manufacturers of LED
products to ensure that the products meet the expectations of the lighting community. One of the most important of
these is ANSI/IES LM-80-15, Approved Method: Measuring Luminous Flux and Color Maintenance of LED Packages, Arrays,
and Modules. LM-80 provides a test and measurement protocol for how these LED light sources in order to documer
changes in their light and chromaticity characteristics with respect to time. By applying the methodology of ANSI/iCZ
TM-21-19, Technical Memorandum: Projecting Long Term Lumen Maintenance of LED Light Sources to a minin.'m 6,000
hours of LM-80-compliant test results, it is possible to project the lumen maintenance life (e.g., L7, Lso, >r Ls.) of LED
packages, arrays, and modules.

In addition to luminous flux, LM-80 also addresses another key photometric parameter, the chi omaticity coordinates
(often called the “color point”) of the LEDs. The initial chromaticity coordinate reg:irer.cats for white solid-
state lighting (SSL) light sources and luminaires are defined in ANSI/NEMA/ANSLG (78.3, 7, Specifications for the
Chromaticity of Solid State Lighting Products. Proper selection of LEDs used to huila “SL products allows luminaire
manufacturers to easily achieve a desired ANSI C78.377-defined chromaticity.

It is important to note that in some applications—such as retail 214 museum lighting—a characterization of
anticipated chromaticity shift of SSL products over their usable lifotin.2 is very important to the user. Further, the
chromaticity coordinates of some light sources can change sigiificantly from their initial values over time. This
document recommends a method of projecting the shift in -hromaticity coordinates of LED packages, arrays, and
modules using data obtained during LM-80 testing.

1.2 Scope

This document provides recommendations foi L ojeciing long-term chromaticity coordinate stability of LED light
sources using data obtained per ANSI/IES LA'-8u 15 Approved Method: Measuring Luminous Flux and Color Maintenance
of LED Packages, Arrays, and Modules.

This method shall only be used for-aosphor converted LEDs with initial chromaticity coordinates that fall within the
ranges defined for solid state lig: *ing products in ANSI/NEMA/ANSLG C78.377-2017.

This method shall not be usec to predict chromaticity shifts in excess of Au’v’ =0.010.

2.1 Ai'SINES LM-80-15
“luminating Engineering Society. Approved Method: Measuring Luminous Flux and Color Maintenance of LED
racxages, Arrays and Modules. New York: IES; 2015.

2.2 ANSI/NEMA/ANSLG C78.377-2017
National Electrical Manufacturers Association. Specifications for the Chromaticity of Solid-State Lighting Products.
Arlington, Virginia: NEMA; 2017.


http://prestohost63.inmagic.com/Presto/content/Detail.aspx?ctID=MjhiNGJiNDEtMTc4Mi00NjYzLTlhYzMtZDA1ZDEwODdmODM1&rID=ODI2&qrs=RmFsc2U=&q=Qzc4LjM3Nw==&ph=VHJ1ZQ==&bckToL=VHJ1ZQ==&rrtc=VHJ1ZQ==
https://www.stdhive.com/standards/ies-tm-35-19e1-pdf/



