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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 unasu.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 Ar 2rican National Standard. Moreover, no person shall have the right or authority to issue an 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-lm-90-20-pdf/

Prepared by the IES Testing Procedures Committee

Becky Kuebler, 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. 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 T. Kawabata

L. Davis H. Kashaninejad
J.J. Demirjian R. Kelley

M. E. Duffy K. C. Lerbs

V. Eberhard K. M. Liepmann

A. Jackson
M. Kotrebai
J.E. Leland
S.Longo

J. P. Marella
P. McCarthy

J. Lockner
Y. Ohno

E. Page

D. Park

E. S. Perkins
M. Piscitelli
D. Rogers
M. P.Roy=r
T. Schi =ide.

G. McKee
C. C. Miller
E. Radkov
M. Sapcoe
J. E. Walker

A Cerres

O A. Sizinberg
'_. Swainston
J.S. Swiernik
A.Thorseth

R. C. Tuttle

J. C. Vollers

Y. Zong



https://www.stdhive.com/standards/ies-lm-90-20-pdf/

Please refer to the IES Bookstore for possible Errata: www.ies.org.

1.0 INtroduction and SCOP e ... ...t e e e
T INtrodUCHiON. . .. e e
7 S o ) o 1= P
2.0 Normative References. .. ... .. ...ttt A O
0 I | = 1\ 0T TS0 0
2.2 IES LM-9-00/R 17 ..ottt et e e et e e
2.3 ANSHIES LIM-45-20 . ..ottt ettt e e e e ettt e e e e e e
2.4 ANSIIES LIM-5T-20. . . ottt ettt et e et e e e e et e e e
2.5 ANSI/IESLM-66-20 . .. ...ttt ettt et e e e e e et e
2.6 ANSI/IES LM-78-17 . ..ottt et ettt e e e e e et e e e e e e
2.7 ANSHIES LM-79-10. . oottt ettt e e et e e
2.8  ANSIIES LS-T-20. . ...ttt e e e e e
2.9 NEMA 772007 . oottt e ettt e et e e e e e
210 NEMA SSL 7A-2005 ..ottt ettt et et e e e e e e
3.0 Ambientand Physical Test Conditions .......c..... ... i e
3.1 Ambient Temperature. . ... i et it e e e,
3.2 AP MOVEMENT . ..ottt e e e e
3.3 Vbration . ..o e
B34 HUMIAItY . oo s e e e e
35 Stray Light ..o e e
4.0  Test EQUIPMENt. ... i e e e
41 Power Analyzer ... e
oy © 11401 4T P
421 Torword Priase-Cut DImMmIing. ...ttt e e
422  ApLicauon SPeCific DImMMINgG . ..ov et e e e e e
4.3 Test Coamber ... e
<31 NEEgrating SPNErE . . e
4.3.2.  Cptically Isolated Chamber or Dark ROOM. .. .. ..ot e
2.4 Osdlloscope Or DIGItiZer. . . . ... o e e
4.5 Transimpedance AMPlifier ... ... . i
46 LoW-Pass FIlter .. ... e e
4.7 Photodetector .. ..ot

4.8 \Voltage Differential Probe. . ... ... i e e e


https://www.stdhive.com/standards/ies-lm-90-20-pdf/

B0 MeasUremMeNt ProCeSS . ... 5

T Y- | T PP 6
5.2 INPUE POWET . .o e e e e e e e e 6
527 Standard INPUL POWET . . ..ottt e e e e e e e e 6
5.2.2  Nonstandard INpUt POWET . .. ...t et ettt e 6
5.3 INPUE VO AgE .. e e e e, 6
LT 11315 1 e S PP 6
5.5 Stabilization. ... ..o e i
5.6  MeasUremMent .. ... et Z
5.6.1  Dark signal. ...t e 7
6.0 Luminous Flux WaveformDataFile........... ... i 7
6.1  Version Element. ... . ... e 8
6.2  Header Element . ... ... T 8
6.2.1  Manufacturer Element . ... ... e e e e e 8
6.2.2  Product NumberElement ..o . O A 8
6.2.3  Description Element ... ... e e e 8
6.2.4  CoNfIQUIAtION . ...ttt e e e 8
6.2.5 LaboratoryElement......... ..ot e ettt e 8
6.2.6  Report NumberElement ... . ..o e e e e 8
6.2.7 ReportDate Element. ... ... e 8
6.2.8  ComMENt ElemMENt . .. e e e e 9
6.3  Equipment Element .. ... ... e e 9
6.3.1  TestChamber Element .. ... e e e e 9
6.3.2  Measurement Equipment Element. ... ..o oot e 9
6.3.3  Auxiliary Equipment Element. .. ... .. e e 9
6.3.4  Setup Media Element .. ... i 10
6.4  TLADataElement . ... ... it e e e 10
6.4.1 Nonstandard Conditions Eleme: . ... e n
6.4.2  Additional Information Flene nt ... o e 1n
6.4.3  Uncertainty Stateme at clement .. ... 1
6.44 Rated Electrical Il dUt EI@mMeNt. . ..o e e e et e e n
6.4.5  FrequUenCy F e Nt . . e 1
6.46 DUT Measureicit Data Element .. ... e e e e e 1
7.0  Uncertainty Analysis ... ...t e e 15
Inforiative Annex A - Descriptions of TLAMERIICS. .. .....ooiniinii i 16
‘aformative Annex B — XML Schema . ... ... e e 19
‘mormative Annex C-Sample TLAXMLDoOcUMENt . ... ... .. ..ottt ittt 22
Viformative Annex D —Uncertainty EXample ...... ... it i e 24

INfOrmMative RefereNCes . ... ..o e e e 25


https://www.stdhive.com/standards/ies-lm-90-20-pdf/

Approved Method: Measuring Luminous Flux Waveforms for Use in Temporal Light Artifact (TLA) Calculations

1.1 Introduction

Cyclic variations in luminous output from a light source or lighting system are known as temporal light modulation
(TLM). TLM is known to affect visual perception, cognition, and brain activity. The variety of TLM patterns of solid-
state lighting has brought these effects to the attention of the lighting community. Research seeks to create new
metrics that predict the occurrence of visual, cognitive, and neurological effects based on measurements of the
physical stimulus, the luminous flux waveform. This Lighting Measurement (LM) standard defines thu. methoa
to reliably record, accurately measure, and reliably reproduce luminous flux waveforms and data sets ‘ror. light
sources for use in TLA calculations. Informative Annex A provides known calculation definitions tvpicolly utilized
in TLA analysis.

1.2 Scope

This approved method describes the procedures to be followed and precautions to bu obse ved in performing
reproducible luminous flux waveform measurements for use in temporal light ~=tifact \TLA) calculations under
standard conditions. This document provides a description of the method of meast :em nt, equipment requirements,
and formulation of luminous flux waveforms for use in the calculations c* ter 1poral light artifacts from light sources.
Luminous flux waveforms utilized in TLA calculations are for luminous flux  equencies between 1 Hz and 3,000 Hz
under various control conditions. In addition, data reporting formats ai > de cribed.

Intentionally flashing or signaling lights outside the defined ‘requei.cy range are not included within the scope of
this document.

2.1 CIETN 006:2016
International Commission on lllumii aticn (CIE). CIE TN 006:2016, Visual Aspects of Time-Modulated Lighting Systems
- Definitions and Measurem 2t h.ndels. Vienna: CIE; 2016.

2.2 ANSI/IES LM-9-20
llluminating Erigine. ring Society. Approved Method: Electrical and Photometric Measurement of Fluorescent Lamps.
New York: IES; 202¢

For mec:ureni. nts of fluorescent lamps, the laboratory shall meet the requirements stated therein.

%.3 "NSI/IES LM-45-20
dluminating Engineering Society. Approved Method: Electrical and Photometric Measurement of General Service
!acandescent Filament Lamps. New York: IES; 2020.

For measurements of general service incandescent filament lamps, the laboratory shall meet the requirements stated
therein.
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