15-09+AMD2:2019-01 CSV(en-fr)

A )

IEC 62717:2014-!2«%?22

IEC 62717

Edition 1.2 2019-01

FINAL VERSION |

VERSION FINALE \\}\
B\

o

colour
inside

LED modules for general lighting — Performancec%ments

*
Modules de LED pour éclairage général — E%@es de performance



https://www.stdhive.com/standards/iec-62717-ed-12-b2019-pdf/

-2 - IEC 62717:2014+AMD1:2015
+AMD2:2019 CSV © IEC 2019

CONTENTS

L@ T T @ ] = I L 5
LN I @ 7 1 L3 1 ] S 8
s oo ] o [ PP PPUPPPPTPN 9
1.2 LT 1o -1 PPN 9
1.3 ] K= 1= 0 1= 0 O 10
NOIMALIVE FEFEIENCES .ottt ees 10
Terms and definitioNS ..o 11
Y=Y 4 o o T PPN 4
4.1 Mandatory Marking .....o.oviiie e e 14
4.2 Additional Marking ......oo.oouiiii e 15
(D10 0T=T 01T o o 1= PP PN 16
B ICES3 A o0 o 114 o o = P 16
6.1 General test CONAItIONS . ..o s e 16
6.2 Creation of module families to reduce test effort ............cooci 17
6.2.1 GENEIAL L. e 17
6.2.2 Variations within a family ... ... e 17
6.2.3 Compliance testing of family members............... ..« B et 18
7  Electrical LED module INPUL......ouii e e e e 19
7.1 LED MOQUIE POWET .. ittt e ettt e e e e e e ea e ees 19
7.2 Displacement fACtOr (U.C.) «o.uiuuiei e T e e e 19
8 LGN OULPUL Lot e e 19
8.1 LUMINOUS FlUX ot e et e et e e et e e e aaeaas 19
8.2 Luminous intensity distribution,:eck intensity and beam angle..............cooeveeeenn. 19
8.2.1 General .....cooeveninninl. By P 19
8.2.2 LT T = 0 1T o L S PP 19
8.2.3 Luminous intensit/ QistrIDULION . ... 20
8.2.4 Peak INtENSITY Vo U 2 20
8.2.5 BeaAM ANQIE VAU et 20
8.3 LUMINOUS B i B CY L e 20

9  Chromaticity courdinaces, correlated colour temperature (CCT) and colour
L= L0 1= T o o [ PP 20
9.1 ChrainatiCity COOTAINATES. . e e 20
9.2 Corn2lated colour temMpPerature (CCT) v e e eaeees 21
9.3 Co.nur rendering iNdeX (CRI) ..oe e 21
O B Y 1 Yo To [0 | T 1 = PP 21
T R 7= o =T Y 21
10,2  LUMEN MaAINTENANCE . ...ttt e et et et et e et e et e enes 22
0 T T = o o [V = Vg (o =T (=) £ P 23
10.3.1 GBNEIAL i 23
10.3.2 Temperature CYCHNG tEST ... e 23
10.3.3 SUPPIY SWILCHING TSt .. 25
10.3.4 Accelerated operation life teSt ....c.uiiiiiiii 25
N RV =Y o= 1 o] o PP 25
12 Information for lUMINAIre deSigN. ... e 26

Annex A (normative) Method of measuring LED module characteristics ...........ccocevvvvinennnnn. 27


https://www.stdhive.com/standards/iec-62717-ed-12-b2019-pdf/

IEC 62717:2014+AMD1:2015 -3-
+AMD2:2019 CSV © IEC 2019

A.l GBIl .t 27
A.2 Electrical CharaCteriStiCS ... i 28
A.3 Photometric CharaCteriStiCS .. .. e 28
A.3.1 GBNEIAL it 28
A.3.2 Test voltage, CUITENT OF POWET .....euie it ea e eaees 28
A.3.3 LUMINOUS FIUX + it 28
A.3.4 Luminous intensity distribution ..., 28
A.3.5 COlOUI CRAACTEIISTICS ..ivuieiii e 28
Annex B (informative) Information for luminaire design ........ccooviiiiiiiii i 29
B.1 Temperature stability ... 29
B.2 Binning procedure of white colour LEDS........c.oiiiiiiii e 29
B.3 INQGrESS PrOtECHION «.eueee i e e e e e 29
Annex C (informative) Explanation of recommended LED product lifetime metrics «.............30
C.1 GBNEIAL . et e 30
C.2 Life time specification for gradual light output degradation........... TR WU 31
C.3 Lifetime specification for abrupt light output degradation............c.....o oiiiiianne. 32
C.4 Combined gradual and abrupt light output degradation ................ ....coovvviieiennnnn. 32
C.5 Overview of LED lifetime metrics and related lighting product c'roups........c..coee..e. 34
C.6 Example of [ifetime Metric ValUES ........ovuiiiiii e s e 35
Annex D (normative) Explanation of the photometric code ....... i 37
Annex E (normative) Measurement of displacement factor........ccooviiiiiiii i, 38
E.1 GBNETAL .t e 38
E.2 Phase shift angle definition ... i 38
E.3 Measurements reQUIFEMENTS .. ... e s et ea e e 39
E.3.1 Measurement circuit and SUPDIY SOUICE .....vuuieniiniiii e 39
E.3.2 Requirements for measurement equipment ... ..., 39
E.3.3 B IN=1S3 A oo [ L1 4T o =T PP 39
Annex F (informative) Explanation o displacement factor ..........cooooiiiiiiiiiiie, 40
F.1 GBNEIAL . e s 40
F.2 Recommended valucs 1or displacement factor ... 41
Annex G (informative) Exe mries of LED dies and LED packages........ccovveeieniiiiiniineinennnnn, 42
G.1 0 o = N 42
G.2 I D o = 1 T [ 43
Annex H (informative, 7est equipment for temperature measurement ...........cccccoeeeiiiiiiennnn. 44
H.1 LT 1Y L PP 44
H.2 N T = Ta Lo B o] foToT=To [ U1 £ RPN 44
Annex ! (inforinative) Use of ANSI/IES LM-80-15 for luminous flux maintenance and
maintain2d chromaticity coordinates data .........c.oevuiiiiiiiii e 45
I.2 1T L=t - | PPN 45
"2 Criteria for the use of ANSI/IES LM-80-15......ccciiiiiiiiiiieee e 45
1.2.1 LED package data used for LED MoOdUIES ........ccuiiuiiiiiiiiiiiiiiee e 45
1.2.2 LED module with ANSI/IES LM-80-15 data ........coeeuveiiiiiiiiiieiieiececeee e 45
1.2.3 BouNdary CONAItIONS .. ...ieiei e 45
1.3 (%010 0] o] L= Y o2 I o] 41 (=1 o - 46
1.3.1 ChromatiCity COOTdINAES ....ivuiieiiiii e e e ee e 46
1.3.2 Luminous flux maintenance factor..........oouiiii 46
27T Lo o = Y o V2% 47


https://www.stdhive.com/standards/iec-62717-ed-12-b2019-pdf/

-4 - IEC 62717:2014+AMD1:2015
+AMD2:2019 CSV © IEC 2019

Figure 1 — Types Of LED MOUIES .. ...iuiiii e e e e e ee e e 9
Figure 2 — Luminous flux depreciation over test time. ..o, 23
Figure C.1 — Light output over life of a LED-based luminaire comprised of a single LED

g To o LU 11 PP 30
Figure C.2 — Life time specification for gradual light output degradation..................ccocvvenne. 31
Figure C.3 — Reliability curve Rabrupt for abrupt light output degradation .................coceveeneen. 32
Figure C.4 — Reliability curve Rgraqual for gradual light output degradation.......................... 33
Figure C.5 — Combined Rgradual @nd Raprypt degradation ... 34
Figure C.6 — Overview of LED lifetime MetriCS ..o 35
Figure E.1 — Definition of the fundamental current phase shift angle ¢4 (I1 leads

Umains: @1 > 0) coorre e .30
Figure E.2 — Definition of the fundamental current phase shift angle ¢4 (11 lags

Umains: @1 < 0) cermmiiiiiiiiiiiiii e e 39
Figure G.1 — Schematic drawings Of LED di€S .....ccuiiuiiiiiiiiii s e 42
Figure G.2 — Schematic drawings of LED packages ..........ccovvvenvinneininnennnd . 43
Table 1 — Mandatory marking and location of marking L e e, 15
Table 2 — LED module median useful life information ... 16
Table 3 — Optional marking and location of marking................o e 16
Table 4 — Allowed variations within a family ............. e 18
Table 5 — Tolerance (categories) on rated chromaticii,s co~rdinate values.............coooveeennen. 21
Table 6 — Lumen maintenance code at an operaticnal timie as stated in 6.1 .............ccoevveeneen. 22
TaADIE 7 — SaAMIPIE SIZES ittt e 26
Table C.1 — Examples of lifetime metric valuvs fer luminous flux maintenance factor

(=101 o 1 PP 36
Table C.2 — Examples of lifetime metic values for abrupt failure ..., 36
Table C.3 — Examples of lifetime n.=trio-values of x for median LED lamp life (combined

L2 LT L= I P 36
Table C.4 — Examples of lifoume 1 tric ValUES ... 36
Table C.5 — Examples of mutric values for LED module useful life LyBy..............ocon, 36

Table F.1 — Recommcadel values for displacement factor.........cooovviiiiiiii, 41


https://www.stdhive.com/standards/iec-62717-ed-12-b2019-pdf/

IEC 62717:2014+AMD1:2015 -5-
+AMD2:2019 CSV © IEC 2019

INTERNATIONAL ELECTROTECHNICAL COMMISSION

LED MODULES FOR GENERAL LIGHTING —
PERFORMANCE REQUIREMENTS

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to piamote
international co-operation on all questions concerning standardization in the electrical and electronic {elds To
this end and in addition to other activities, IEC publishes International Standards, Technical Specific tior. >,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as 'EC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Comriittc= int. "ested
in the subject dealt with may participate in this preparatory work. International, governm atal ard non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collabc -ates closely
with the International Organization for Standardization (ISO) in accordance with condit’ons determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as | 2ssibic an international
consensus of opinion on the relevant subjects since each technical committee !as r.ares .ntation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use an. are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure tha. tiie technical content of IEC
Publications is accurate, IEC cannot be held responsible for the <vay in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Comm ttees uadertake to apply IEC Publications
transparently to the maximum extent possible in their national (nd ' egional publications. Any divergence
between any IEC Publication and the corresponding nationai r reYional publication shall be clearly indicated in
the latter.

5) IEC itself does not provide any attestation of conformity Ind>pendent certification bodies provide conformity
assessment services and, in some areas, access to IEC .22'«s of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

6) All users should ensure that they have the lates* ea tion .f this publication.

7) No liability shall attach to IEC or its directoic. e npiuyees, servants or agents including individual experts and
members of its technical committees and ‘=< Nat onal Committees for any personal injury, property damage or
other damage of any nature whatsseve whither direct or indirect, or for costs (including legal fees) and
expenses arising out of the publicat.nn, ==¢ of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Normative.r ferences cited in this publication. Use of the referenced publications is
indispensable for the correct /(ppication of this publication.

9) Attention is drawn to the Joss ity that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not ~e held responsible for identifying any or all such patent rights.

DISCLAIMER

This Consoliacted version is not an official IEC Standard and has been prepared for
user convern‘ence. Only the current versions of the standard and its amendment(s)
are to be cuonsidered the official documents.

This Ccursolidated version of IEC 62717 bears the edition number 1.2. It consists of the
st edtion (2014-12) [documents 34A/1796/FDIS and 34A/1817/RVD], its
am>rdment 1 (2015-09) [documents 34A/1853/FDIS and 34A/1870/RVD] and its
anendment 2 (2019-01) [documents 34A/2121/FDIS and 34A/2127/RVD]. The technical
content is identical to the base edition and its amendment.

This Final version does not show where the technical content is modified by
amendments 1 and 2. A separate Redline version with all changes highlighted is
available in this publication.
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International Standard IEC 62717 has been prepared by subcommittee 34A: Lamps, of IEC
technical committee 34: Lamps and related equipment.

This edition includes the following significant technical changes with respect to
IEC PAS 62717.

o all terms and definitions are aligned with IEC 62504 and relevant documents of CIE.
For example, general terms like “rated value” are shifted to IEC 62504.
e a statement on the applicability on a population is included.

e the normative references are completed and cleaned from standards that are not in
use.

e with regard to EMC, references to harmonic currents are given.

o the change, which has an effect on most parts of the standard, is the split o1 faiiure
mechanisms into abrupt failures and luminous flux depreciation. Conse2uently new
terms and definitions, new requirements for lumen maintenance and a coixolete new
structure and contents of Annex C are introduced.

e transition from t,,,, t0 ty 54 is Mmade, with the background that there = not one t

. \ L oo pmax
but a choice of tp(rated) values, in combination with lifetime.

e places where to mark (product, packaging, data sheet:) ai> cianged, and as a
consequence of the split of failure mechanisms, new paral. ete s are listed. Further,
changes in the endurance test (ramping speed of *emperature) are reflected in
marking.

e the concept of displacement factor instead of povier facior is introduced. This led to
new definitions, requirements and Annexes E an? F.

e the requirements on luminous efficacy are changad.
e the requirements, associated with the famil, co icept are reviewed.

e statistics, based on confidence intervals are removed. This concerns requirements and
limits for LED module power and lumir ous flux and deletion of Annex E.

e new requirements for lumen mainicnance are introduced.

e as part of the endurance est, “ne maximum light decrease after accelerated operation
life test is now fixed.

e with regard to the discuc=ion on type test and sample size, the number of pieces in a
test sample is drast'ce'iy. reduced, see Table 7.

e Annex A on mea uring methods is completely restructured and reviewed, for example
for ambient ‘c.~pbe-ature and for shortening of stabilisation time when conducting
subsequent 1.xht Hutput measurements.

o for eleciical characteristics, the ageing time may be chosen as 500 h.
e for phouxmetric data file formats, reference is given to IEC 62722-1.
e istakes in the photometric code (Annex D) are corrected.

e “Ainex G on optimised test duration is removed; instead, an INF sheet shall be
pui lished.

from the luminaire standard, a new Annex H on “Test equipment for temperature
measurement” is taken over.

o finally, the Bibliography is updated.
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This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

In this standard, the following print types are used:
— requirements: roman type.
— test specifications: italic type.

— notes: smaller roman type.

The committee has decided that the contents of the base publication and it amendments will
remain unchanged until the stability date indicated on the IEC web site under
"http://webstore.iec.ch"” in the data related to the specific publication. At this date, the
publication will be

e reconfirmed,
e withdrawn,
e replaced by a revised edition, or

e amended.

IMPORTANT — The 'colour inside' logo on the cover page of tiis publication indicates
that it contains colours which are considered to be us.iul for the correct
understanding of its contents. Users should therefore p int this document using a
colour printer.
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INTRODUCTION

The first edition of a performance standard (precursor: IEC PAS 62717) for LED modules for
general lighting applications acknowledges the need for relevant tests for this new source of
electrical light, sometimes called “solid state lighting”. The publication is closely related to
simultaneously developed performance standard publication (which also started with a
Publicly Available Specification) for luminaires in general (IEC 62722-1) and for LED-
luminaires (IEC 62722-2-1). Changes in the LED module standard will have an impact on the
luminaire standards and vice versa, due to the behaviour of LED. Therefore, in the
development of the present standard, a close collaboration between experts of both products
has taken place.

The provisions in the standard represent the technical knowledge of experts from the fic!ds of
the semiconductor (LED chip) industry and of those of the traditional electrical light socrcec

Three types of LED-modules are covered: with integral controlgear, with means o. control on
board, but with separate controlgear (“semi-ballasted”), and with complete separate
controlgear.
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LED MODULES FOR GENERAL LIGHTING —
PERFORMANCE REQUIREMENTS

1 Scope

1.2 General

This International Standard specifies the performance requirements for LED modules,
together with the test methods and conditions, required to show compliance with ‘his
standard. The following types of LED modules are distinguished and schematically sho vn »
Figure 1:

Type 1: integrated LED modules for use on d.c. supplies up to 250 V or on a.c. supplies up to
1 000 V at 50 Hz or 60 Hz.

Type 2: LED modules operating with part of separate controlgear cenne-ted to the mains
voltage, and having further control means inside (“semi-integrated”) for operation under
constant voltage, constant current or constant power.

Type 3: LED modules where the complete controlgear is ceharate from the module (non-
integrated) for operation under constant voltage, constant ~urre 2t or constant power.

‘LED modui’
| 9
> Controlgear LED.
£ | I
Q — — —— — — —
c.; ‘Integrated .ED module (Type 1)’
n
= ' EL module’
% " Power supply | | D —— _|
Power supply .
Control unit of
a O g'etahre control- | _— :ccnrri\:;ear LEDs I
T Y LED modules with
O ‘Semi-integrated LED module (Type 2)’ external controlgear
..8  or external power
fo) ‘LED module’ SUPP'VI of the
w ( [ _‘ | —i controlgear
—_— C ntrolgear ﬁ LEDs
| |
I ——

‘Non-integrated LED module (Type 3)' —

IEC
The power supp. of the controlgear for semi-ballasted LED modules (Type 2) is an electronic device capable of
controlling currents, voltage or power within design limits.

The (antror unit of the controlgear for semi-ballasted LED modules (Type 2) is an electronic device to control the
c.ooctrico! erergy to the LEDs.

A LED module with separate controlgear can be either a non-ballasted LED module or a semi-ballasted LED
module.

Figure 1 — Types of LED modules
The requirements of this standard relate only to type testing.

Recommendations for whole product testing or batch testing are under consideration.
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