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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LED MODULES FOR GENERAL LIGHTING -
SAFETY SPECIFICATIONS

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 promote
international co-operation on all questions concerning standardization in the electrical and_electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, flechnisal Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereaffer referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC ittee interested
in the subject dealt with may participate in this preparatory work. Intern
governmental organizations liaising with the IEC also participate in this prepa
with the International Organization for Standardization (ISO) in accordafs
agreement between the two organizations.

ationak Committees uhdertake to apply IEC Publications
transparently to the maximum extent possib i national and regional publications. Any divergence

between any IEC Publication and the correspondi

the latter.

5) IEC provides no marking ppogcedure to indjcate approvalNand cannot be rendered responsible for any
equipment declared to be in{fconfermity with.an IEC Rubjication.

6) All users should ensure phat the latest edition of this publication.

7) No liability shall attach to IEC"s e ployees, servants or agents including individual experts and
members of its teghyica itte ationnal Committees for any personal injury, property damage or
other damage o‘% d v
expenses arising “oat R

Publications.

The text of this first edition is based on the following documents:

FDIS Report on voting
34A/1237/FDIS 34A/1256/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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NOTE In this standard, the following print types are used:
— Requirements proper: in roman type.

Test specifications: in italic type.

Explanatory matter: in smaller roman type.

The committee has decided that the contents of this publication will remain unchanged until
the maintenance result 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

* reconfirmed;

* withdrawn;

* replaced by a revised edition, or
*+ amended.

@C@
S
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INTRODUCTION

The first edition of a safety standard 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 provisions in the standard represent the technical knowledge of experts from the fields of
the semiconductor industry and those of the traditional electrical light sources.

Two types of LED modules are covered: with integral and external control gear.

@%
S
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LED MODULES FOR GENERAL LIGHTING -
SAFETY SPECIFICATIONS

1 Scope

This International Standard specifies general and safety requirements for light-emitting diode
(LED) modules:

* LED modules without integral control gear for operation under constap
current or constant power;

vQltage, constant

* self-ballasted LED modules for use on d.c. supplies up to 250
1 000 V at 50 Hz or 60 Hz.

NOTE 1 The safety requirements for separate control gear are specified ji YEC § rformance
requirements for separate control gear are specified in IEC 62384.

plies up to

§ p cap (self-ballasted
lamp), intended for mains voltage general lighting service retrofit application S gcing existing lamps
with identical lamp caps) are specified in IEC 60968 (an amendme 5 ant adition/0r a new edition with
extended scope is in preparation).

a lamp cap (self-ballasted lamp),
by replacing existing lamps with

Requirements for LED modules with integrated control gear_and equipped wit
intended for non-mains voltage general lighting service reffofi tio@(the

The following referenced a persable for the application of this document.
For dated referenges, o editi applies. For undated references, the latest edition
of the referenceu '

IEC 60598-1:200

IEC 61347-2-13:2006, Lamp controlgear — Part 2-13: Particular requirements for d.c. or a.c.
supplied electronic controlgear for LED modules

IEC 62471:2006, Photobiological safety of lamps and lamp systems

ISO 4046-4:2002, Paper, board, pulp and related terms — Vocabulary — Part 4: Paper and
board grades and converted products

1) A consolidated 6.1 (2006) exists, that includes IEC 60598-1 (2003) and its Amendment 1 (2006).
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3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

For expressions and terms in the field of LEDs and LED modules, refer to IEC TS 62504,
which is currently in development.

3.1

light-emitting diode

LED

solid state device embodying a p-n junction, emitting optical radiation n excited by an
electric current

[IEV 845-04-40]

3.2
LED module

3.4
integral LED module
LED module, generally d

3.5

enclosure~qr the like™a
precautivns

d\not intended to be mounted outside a luminaire, etc. without special

3.7

built-in self-ballasted LED module

self-ballasted LED module, generally designed to form a replaceable part built into a
luminaire, a box, an enclosure or the like and not intended to be mounted outside a luminaire,
etc. without special precautions

3.8

independent LED module

LED module, so designed that it can be mounted or placed separately from a luminaire, an
additional box or enclosure or the like. The independent LED module provides all the
necessary protection with regard to safety according to its classification and marking.

NOTE The control gear must not necessarily be integrated in the module.
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3.9

independent self-ballasted LED module

self-ballasted LED module, so designed that it can be mounted or placed separately from a
luminaire, an additional box or enclosure or the like. The independent LED module provides
all the necessary protection with regard to safety according to its classification and marking.

NOTE The control gear may be integrated in the module.

3.10
rated maximum temperature
tc

highest permissible temperature which may occur on the outer surface of the LED module (at
the indicated position, if marked) under normal operating condition at the rated
voltage/current/power or the maximum of the rated voltage/current/powe

4 General requirements

4.1 Modules shall be so designed and constructed that jr anufacturer’s

4.2 For LED modules, all electrical measurements, e specified, shall be
carried out at voltage limits (min/max), current lipni } 3 power limits (min/max) and
mits of the allowed range
dicates the most critical
combination, all combinations (min/maj er and temperature shall be

tested.

of luminaires a

4.4 Integral modules [pot Hawing thej n eqclosure shall be treated as integral components
luminaire, and as‘ 2

shall be submitted for testing so that a fault condition can be simulated.

5 General test requirements

5.1 Tests according to this standard shall be type tests.

NOTE The requirements and tolerances permitted by this standard are related to testing of a type-test sample
submitted by the manufacturer for that purpose. Compliance of the type-test sample does not ensure compliance of
the whole production of a manufacturer with this safety standard.

Conformity of production is the responsibility of the manufacturer and may need routine tests and quality assurance
in addition to type testing.
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5.2 Unless otherwise specified, the tests shall be carried out at an ambient temperature of
10 °C to 30 °C.

5.3 Unless otherwise specified, the type test shall be carried out on one sample consisting
of one or more items submitted for the purpose of the type test.

In general, all tests shall be carried out on each type of module or, where a range of similar
modules is involved, for each wattage in the range or on a representative selection from the
range, as agreed with the manufacturer.

5.4 If the light output has detectably changed, the module shall not be used for further tests.

NOTE Usually, a value of 50 % indicates irreversible changes in the module.

5.5 For SELV-operated LED modules, the requirements of IEC AR , apply
additionally.

General conditions for tests are given in Annex A.

6 Classification

Modules are classified, according to the

— Dbuilt-in;
— independent;
— integral.

For integral modules, the

7 Marking Q

-1 applies.

or independent modules

manufacturer’'s name or name of the responsible

e rated supply current(s) or current range, supply frequency (the supply current may be
given in the manufacturer’s literature) or/and

e rated input power, or power range.
d) Nominal power.

e) Indication of position and purpose of the connections where it is necessary for safety. In
case of connecting wires, a clear indication shall be given in a wiring diagram.

f) Value of f.. If this relates to a certain place on the LED module, this place shall be
indicated or specified in the manufacturer’s literature.

g) For eye protection, see requirements of IEC 62471.

h) Built-in modules shall be marked in order to separate them from independent modules.
The mark shall be located on the packaging or on the module itself.

NOTE The symbol is under consideration.
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