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Agenda

» Published Standards, Methods of Measurement, and Technical Memoranda

o Standards, Methods of Measurement, and Technical Memoranda in Development

®
— American National Standards Institute ANS’ C I e

— International Commission on lllumination

— International Electrotechnical Commission

— llluminating Engineering Society

— National Electrical Manufacturers Association

Setting Standards for Excellence
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Caution

Standards development is a dynamic
process with input from many
stakeholders.

o= New standards & revisions often have

4 different outcomes than originally
anticipated at project fruition.

BRQUTSOFAMERICA

It is strongly recommended that you

not make business or design

decisions based upon standards in

dratft.

The following is an overview only.



World Standards Day
October 14, 2016

U.S. Celebration of
ANSI World Standards Day 2016
World Standards (‘ b

STANDARDS BUILD TRUST




Published Standards,
Methods of Measurement,
and Technical Memoranda



ANSI
C78.377-2015: Specifications for the Chromaticity of Solid State Lighting Products

Status: second revision published in 2015; | s CIE 1931 (x, ) Diagram

2017 revision in development o | stz
Scope: indoor LED lamps & luminaires, also o
de facto global standard for LED package binning o |

:-V AMSICTEITE
I

4-Step
MacAdam

« Keeps existing ANSI nominal CCTs 2700 through | o= Y
6500 Kelvin, adds 2200 and 2500 Kelvin Bl )

— provide for a dimmed incandescent look oamos

* Maintains quadrangles in CIE 1931 (xy) and 1976 1
(u'v’) color spaces

» Adds provisions for developing 4-step
guadrangles around the same center points

* Maintains “flexible CCT” provisions

» Adds provisions for developing 4-step circles, per
CIE TN 001:2014

0 032 034 036 038 040 042 044 046 048 050 052 0.54
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ANSI
C82.16-2015: Light Emitting Diode Drivers — Methods of Measurement

Status: first edition published in 2015; first revision in
development

'.‘ Scope: method of measurement for LED driver

performance for general, exterior and roadway
‘ lighting

NEMA Siandards Publication

@

American \\\ e Up to 600 VDC or VAC
National Standard \ » Constant-current or constant-voltage DC output
for Light- .\\\\\‘ » Fixed, variable, PWM, programmable output power
Emitting Diode “\ » External (standalone) or internal (enclosed in
Drivers— luminaire)
Methods of  Measurements are very thorough, too numerous to
Measurement detail here

* Revisions under consideration:
— Enhancements to LED driver test method
— LED driver standby power test method

— Add energy efficiency and standby power
uncertainty calculation methods
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ANSI / IES

ANSI / IES RP-16-1x: Nomenclature and Definitions for llluminating Engineering

Status: 2010 edition published; 2017 revision in development

Scope: “production, measurement and application of light... [and] radiant energy also in the
adjoining infrared and ultraviolet regions”

 Direction by IES New York office to Nomenclature Committee:

— Add definitions found in other IES publications (LMs, TMs, RPs, etc)
— Place RP-16 online as a free public resource

W
& Tlluminating

ENGINEERING SOCIETY

SNA RP-16-05)
Supercedes ANSIIlE_ |
lnc|udes(ANS|f|ES Addenda listed In Annex B

Nomenclature and

Definitions for . .
llluminating Engineering




ANSI / IES

LM-80-15: Measuring Luminous Flux and Color Maintenance of LED Packages,
Arrays and Modules

Status: first revision published in 2015; errata is
forthcoming

Scope: now includes luminous, photon and radiant
flux maintenance, with chromaticity shift over time

=
(=}

* Now an American National Standard
* Incorporates changes from LM-80-08 Addendum A

» Adds pulse width modulation (PWM), DC constant

H — voltage and AC regulated voltage drive
e Rae ™) | mavonsssmes | o Maintenance test duration and measurement
“’3 s o interval no longer specified
 Errata forthcoming:
— To change a 0 (zero) to a “t”

— Passed subcommittee ballot, next, full committee
ballot

o
o

Normalized Light Output

o
)

o
~
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IES

LM-86-15: Measuring Luminous Flux and Color Maintenance of Remote
Phosphor Components

Status: first edition published in 2015

Scope: method for measuring long-term degradation of
“remote phosphor components”

Unique: evaluates a non-electrical lighting component

» “Remote phosphor component”: an element of any
shape, mechanically separable from pump LED
source(s) containing one or more phosphor materials

* “Pump LED source”: an LED irradiance source which
excites the remote phosphor component to produce

Whlte Ilght Blwz LEDs an PCE
» Luminous flux & color maintenance can now be gt e Bl e
H H % Driffusar with
measured and reported at each integration level: YBER Phospher er
— LM-80: LED package / array / module +mm..gh=
— LM-84: LED lamp or luminaire SRR

_ LM-86 remOte phOSphOI’ com ponent (Only) T;:T;:IE;I;::MF in Fortimo LED Dawnlighit Module enabling uniform
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IES
TM-21-11 Addendum B

Status: first edition published in 2015, free
download, EPA has implemented Addendum B 6X \
in the ENERGY STAR TM-21 Calculator

Scope: replaces specific sections of TM-21-11, | ‘
and replaces Addendum A entirely 11
gn_.l.l}
* Big problem outside of ENERGY STAR: 2
— TM-21 “6x rule”: no projections longer than g‘”’
6 times the test duration are allowed EM
— e.g. with a 10,000 hour LM-80 report, - RN Y.
107,567 hours - capped: “> 60,000 hours” 07 [ m-sEE =00 | —+—— 1
— Longer than 6x: statistically invalid RS | w00 > soooows
— “Calculated L," is uncapped 10° Lo 107

— “Reported L,," is capped at 6x

— Many manufacturers competing using non-
compliant projections, e.g. claiming L, at
100,000 hours with a 10,000 hour LM-80
report
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http://www.ies.org/PDF/Erratas/TM-21-11-Addendum-B.pdf

IES
TM-30-15: Evaluating Light Source Color Rendition

Status: first edition published in 2015; errata available as free download

Scope: a new Technical Memorandum for evaluating white light sources and systems for
indoor general illumination and outdoor at photopic light levels

* Not a regulation; not required
« Well vetted by illumination and perception experts
 Lighting industry reaction is one of caution:
— CIE Position Statement
— IES Position Statement: IES PS-8-15
— Global Lighting Association: 18 September Position Statement
— NEMA Lighting Systems Division Position Paper

ENGINEERING SOCIETY

IES Method for Evaluating Light Source
Color Rendition

B.V. | October 27, 2016 12


http://www.ies.org/PDF/Erratas/TM-30-15-Errata.pdf
http://www.cie.co.at/index.php?i_ca_id=981
http://www.ies.org/PDF/PositionStatements/PS-8-15.pdf
http://www.globallightingassociation.org/mint/pepper/tillkruess/downloads/tracker.php?url=http://www.globallightingassociation.org/documents/gla_papers/GLA_Position_Statement_-_CRI_2015-09-18.pdf
https://www.nema.org/standards/pages/light-source-color-rendition.aspx?

Standards,

Methods of Measurement,
and Technical Memoranda
In Development
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ANSI
C82.15-201x: LED Driver Robustness

Status: first edition in development (CDV:
committee draft for vote)

Scope: testing methods to evaluate hardware- and
software-based LED driver ability to withstand
stress, to define a high level of robustness

First of its kind for the lighting industry

May fill a longstanding gap: the LED driver as the
potential weak point in an LED lamp / luminaire

Robustness is defined as the ability to withstand
or overcome variable or adverse conditions

Defines Failure Types (A, B, C, D) and related
Acceptability Criteria

— “A”". operates as intended during and after test
— “D”: permanently damaged but fails safely




ANSI
C78.377-201x: Specifications for the Chromaticity of Solid State Lighting Products

N diagram P — . - . : - :
N . h s | B Status: 2015 revision published; third revision in
40X ] development (CDC; committee draft for comment)

: Scope: expansion of existing scope: new
1050 “extended” quadrangles for white light
! chromaticities below the black body locus

» Ad hoc has evaluated research by
RPI's Lighting Research Center and NIST
indicating observer preference for white light

WP —— . chromaticities plotting below the black body
. locus
0w [201X v A | » Adding provisions for “flexible Duv” for those
: *&@)‘\ . /E—250 E-. ’{]l;(m H H .=
| o = specifying tolerance space between traditional
: =35007~ 11 7
B Es Vs and “extended” quadrangles
1036 e L —/

034 E/“‘m b S8

e

0.32 | Ef - 5

020 0 S NRAET

g 3 A
0.28 %

w
32 0.34 0.36 0.38 0.40 0.42 0.44 0.456 048 0.50 0.52 0.54
X

0.28 0.30

(=]

©2016 Lumileds Holding B.V. | October 27, 2016 15



CIE

Technical Report: Colour Fidelity Index for Accurate Scientific Use

Status: first edition in development (TC 1-90);
currently at recirculation ballot (31 October
deadline)

Scope: “develop a scientifically accurate colour
fidelity index”

» “aresearch report describing a general colour
fidelity index (R;) as a scientifically accurate
measure of colour fidelity with respect to a
reference illuminant”

 Based on IES TM-30-15

» “does not address the need for perception-
related colour quality measure(s) beyond
fidelity”, e.g. saturation preferences and hue
dependence (i.e. the work of CIE TC 1-91)

©2016 Lumileds Holding B.V. | October 27, 2016 16



IEC

IEC/TS 62861 Ed. 1. Guide to Principal Component Reliability Testing for LED
Light Sources and LED Luminaires

Active & Passive LED Packages Status: first edition in development

Cooling Systems and Modules Scope: “provides guidance for establishing
confidence in product reliability using principal
component testing of LED light sources and LED
luminaires for general lighting”

Optics

“The performance of any principal component will
influence the performance of the final product”

* Includes principal component tests:

1

~eriwes N\ LED Driver — accelerated stress tests (AST; rel model exists)

Paint
Einishes Components — initial qualification tests (IQT; no rel model, no
acceleration applied)
* Includes failure criteria by component
» Rel acronym overload: AST, I1QT, LTOL, HTOL,
Also: PLT, TMCL, VVF, WHTOL, DHC, ESD-HBM,
 Mechanical & electrical interconnects H2S, FMGC, SO2, DPA, BW, OW, HTE, TH, TL,
* Chemical interactions PTC, HOT, ALT, TLT, CT, FTA

» Final product testing

©2016 Lumileds Holding B.V. | October 27, 2016 17
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IES

LM-79-1x: Method for the Electrical & Photometric Measurement of Solid-State
Lighting Products

Status: 2008 edition published; first revision in development; will make extensive reference to
IES LM-75 (goniophotometers) and LM-78 (integrating sphere)
Scope: LED luminaires and integrated lamps for illumination operating on AC mains or DC
voltage power supply
* Making subtle improvements based on industry experience with 2008 document, to help
labs avoid common pitfalls, without disruption to global regulatory references
— method for laboratories to validate their color angular uniformity measurements, e.g.
lowest light level at which results are valid

— adding ballast to electrical circuit, switched in and out to determine product sensitivity to

impedance effects (90% of the market is
not sensitive) w0
4700

» Table of contents changing to new IES LM format 4600

4500

B4700-4800
B4600-4700
04500-4600
84400-4500

— Section number references will change, may g w0 {2 84300440
. . . . = el 84200-4300
create minor disruptions in laboratory 8 o G oat00.420
accreditation documentation (e.g. currently o0 (g .

- - - - - - 3900 2
section 9 is integrating sphere, section 10 is 30 AT

goniophotometers) Sy
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IES

The Project Formerly Known As...
LM-87-1x: IES Approved Methods for Robustness Tests for LEDs

Status: first edition in development; project recently reset;
reballotted as a Technical Memorandum (TM); new
working group forming

Scope: method for robustness testing of LED packages

* Not directly relevant for ENERGY STAR, more for
manufacturing partners

* Will make extensive normative reference to a variety of
JEDEC semiconductor reliability standards

* May include:
— HTOL (high temperature operating life)
— TMCL (temperature cycling)
— RSH (resistance to soldering heat)
— WHTOL (wet high temperature operating life)
— ESD (electrostatic discharge test)
— Continuous switching cycles until failure test

©2016 Lumileds Holding B.V. | October 27, 2016 20



IES

LM-88-1x: IES Approved Method for the Electrical and Photometric
Measurements of AC-Driven LEDs

Status: first edition in development, passed SSL
subcommittee and full committee ballots 200

" — 0.20
Scope: “measurements of total luminous flux, total s I o T s =
radiant flux, total photon flux, electrical power, SR B 4 \ o I
luminous efficacy, chromaticity, and wavelength £ ot NN 0.05 E
characteristics of high-power alternating-current : o ¢ 4 o020 %
driven light emitting diodes (AC-LEDs)” £ = N N /s
§-1DD L 7 -0.10 E
« More for manufacturers than for ENERGY STAR e o
* Includes white and monochromatic high-power o e s
and remote phosphor AC-LEDs that do not e o ) .
contain control electronics < |

. Optical measurement (1 power line cycle)
« Covers measurements under single cycle AC and

continuous AC operation from a 50 or 60 Hz
mains supply

» Extensive normative reference to IES LM-85-14,
Method for the Electrical and Photometric
Measurements of High-Power LEDs
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IES

TM-21-1x: Projecting Long Term Lumen Maintenance of LED Light Sources

Status: first edition published in 2011; first revision in development

Scope: expansion of existing to include drive current interpolation method, and to
incorporate changes made in Addendum B

e Data show that for LM-80 data for some LED packages, with case temperature held
constant, some lumen depreciation can be a function of drive current

« Working group exploring drive current interpolation for potential addition to 201x revision
» Potential for more flexibility with the 5.5x / 6x rule

2011: temperature interpolation (only)

A
' N\

85°C 105°C 120°C

201x revision; 350 mA

interpolation

1050 mA
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IES

TM-31-1x: Projecting Long-Term Color Maintenance of LED Packages, Arrays
and Modules

Status: first edition in development

Scope: developing white LED chromaticity projection
method(s) using LM-80 chromaticity data

» Data submitted by multiple manufacturers for multiple
LED package types (high power, plastic mid-power,
‘chip on board’, etc), data anonymized by NIST

* For white phosphor converted LEDs (PCLEDS) only;
does not apply to monochromatic LEDs

» Publication anticipated in late 2017
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IES

S0417: Variations in LED Packages, Arrays and Modules Known to Affect Flux
and Color Maintenance

Status: first edition in development, yours truly
as Technical Coordinator

Scope: LED packages/arrays/modules tested
per IES LM-80-08 or LM-80-15 (including white
and single color LED packages)

/% LUMILEDS e

» Will document expert consensus on LED
package variations (e.g. materials,
construction, assembly processes) that affect
LM-80 test results, and by extension, TM-21
projections

* Intended to provide guidance that can be used
by market transformation programs,
certification schemes, manufacturers,
regulators

e Could be used in place of ENERGY STAR N >
Lumen Maintenance Guidance

)
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IES
S0421: Method of Measuring and Quantifying Temporal Light Artifacts

Status: proposal passed SSL subcommittee
ballot, now at full committee ballot

Scope: “provides description of the method of
measurement, equipment requirements, and
formulation of calculated quantities for temporal
light artifacts (TLA) from light sources intended for
use in general service lighting”

e Future IES LM (light measurement method)

* Includes flicker and stroboscopic effects
between 1 and 3000 Hz under various control
conditions including dimming

» Reporting formats are to be described

« Awaiting publication of NEMA LSD-75

25



NEMA
LSD-75: Temporal Light Artifacts: Test Methods & Guidance for Acceptance Criteria

- Status: first edition in development; approaching ballot

| Scope: “to recommend a method of quantifying the
visibility of temporal light artifacts (TLA), and to
recommend initial, broad application-dependent limits
on TLA”

{

* Intended to provide rough guidance for broad
application areas

» Will define practical levels of acceptability

» Will not guarantee comfort / safety in all
circumstances but will serve general illumination well

* Includes specific methods of measurement and
recommendations for phase-cut dimming

» Applicable to limited speed of motion (e.g. office
environment), not for stroboscopic effects (e.g.
machine shop)

©2016 Lumileds Holding B.V. | October 27, 2016 26
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