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INTERNATIONAL ELECTROTECHNICAL COMMISSION

GENERAL LIGHTING -
LEDS AND LED MODULES -
TERMS AND DEFINITIONS

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object /6f TE is to promote
international co-operation on all questions concerning standardization in the electricall and elestronic fields. To
this end and in addition to other activities, IEC publishes International Standards, i specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (he eferred Mo as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IE¢ ati { i
in the subject dealt with may participate in this preparatory work.
governmental organlzatlons Ilalsmg with the IEC also partlmpate in this aration. korates closely

agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters ex garl) possible, an international
consensus of opinion on the relevant subjects since each i i épresentation from all
interested IEC National Committees.

Publications is accurate, IEC cannot be
misinterpretation by any end user.

4) In order to promote international uniformity i g i undertake to apply IEC Publications
transparently to the maximum extent posgible |n th' i and regional publications. Any divergence
between any IEC Publication and the corre tonal publication shall be clearly indicated in

the latter.
5) IEC itself does not provide Independent certification bodies provide conformity
assessment services ang arks of conformity. IEC is not responsible for any

6) All users should

7) No liability shall \ ire employees, servants or agents including individual experts and

other damage of a s vhether direct or indirect, or for costs (including legal fees) and
expenses arising{ oul\ 0 icati se of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is ative>references cited in this publication. Use of the referenced publications is

indispensabl
9) Attention_is dra e possibility that some of the elements of this IEC Publication may be the subject of
patent righ held responsible for identifying any or all such patent rights

The main task EC technical committees is to prepare International Standards. In
exceptional circumstances, a technical committee may propose the publication of a technical
specification when

» the required support cannot be obtained for the publication of an International Standard,
despite repeated efforts, or

» The subject is still under technical development or where, for any other reason, there is
the future but no immediate possibility of an agreement on an International Standard.

Technical specifications are subject to review within three years of publication to decide
whether they can be transformed into International Standards.

IEC 62504, which is a technical specification, has been prepared by subcommittee 34A:
Lamps, of IEC technical committee 34: Lamps and related equipment.
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The text of this technical specification is based on the following documents:

Enquiry draft Report on voting
34A/1355/DTS 34A/1418/RVC

Full information on the voting for the approval of this technical specification 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.

The committee has decided that the contents of this publication will re
the stability date indicated on the IEC web site under "http://webstofe
related to the specific publication. At this date, the publication will be

nchanged until

+ transformed into an International standard,
* reconfirmed,

* withdrawn,

* replaced by a revised edition, or

@@
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GENERAL LIGHTING -
LEDS AND LED MODULES -
TERMS AND DEFINITIONS

1 Scope

This Technical Specification presents terms and definitions relevant for lighting with LED light
sources. It provides both descriptive terms (such as “built-in LED module”) and measurable
terms (such as “luminance”).

NOTE Annex A gives an overview of systems composed of LED modules and control §

2 Normative references

IEC 60061-1, Lamp caps and holde gauges for the control of

interchangeability and safety — Part 1:

3 Terms and definitid

For the purposes of th ns and definitions given in IEC 60050-845 and the

following apply. Q

31
ambient tempera
t

amb
average tem

[see also CIE 127, Subclause 2.2.5]

NOTE 2 Ambient temperature is expressed in Celsius degrees.

3.2

angular subtense

a

angle subtended by an apparent source as viewed from a point in space

The angle extension is determined by the observation distance, but at no distance smaller
than the minimum distance of accommodation.

NOTE 1 The location and angular subtense of the apparent source depends on the viewing position in the beam.

NOTE 2 The angular subtense of an apparent source is only applicable in the wavelength range from 380 nm to
1 400 nm, where eye hazard exists.
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NOTE 3 The angular subtense of the source should not be confused with the beam divergence. The angular
subtense of the source cannot be larger than the divergence of the beam, but it is usually smaller than the
divergence of the beam

NOTE 4 In terms of optical radiation safety, the LED radiation source is a “middle sized source”, whose images
are projected on the retina under angles between 1,5 mrad and 100 mrad, i.e. the diameter of the retina image
extends between about 25 uym and 1 700 um. For such sources, particularly, the hazard is strongly related to the
angular subtense on the observer’s retina.

[IEC 60825-1:2007, 3.7, modified]

NOTE 5 The angular subtense is expressed in degrees (°).

3.3
apparent source
for a given evaluation location of the retinal hazard, the real or virtual gbject

at forms the
eye)

ocation of
odates to

NOTE 1 The accommodation range of the eye is assumed to be variable from 10§ mry to |nf|n by.
the apparent source for a given viewing position in the beam is that locatiop
produce the most hazardous retinal irradiance condition.

NOTE 2 This definition is used to determine, for a given evaluation po ition)\the i e apparent origin of
laser rad|at|on in the wavelength range of 380 nm to 1 400 nm. In the shing divergénce, i.e. in the case

[IEC 60825-1:2007, 3.10, modified]

3.4

beam angle
angle between two imaginary lines in 3 k he optical beam axis, such that these
lines pass through the centre of the front ) p and through points at which the

NOTE The beam an is expressed.i
3.5 ﬁ

bin

3.6
built-in LED module

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

3.7

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
chromaticity coordinates
ratio of each of a set of three tristimulus values to their sum

Documents

Document Sharing Hub

Full document details: IEC TS 62504 2011


http://www.avadocuments.com/doc/iec-ts-62504-2011
http://www.avadocuments.com/doc/iec-ts-62504-2011

TS 62504 © IEC:2011 -7-

NOTE 1 As the sum of the three chromaticity coordinates equals 1, two of them are sufficient to define a
chromaticity.

NOTE 2 In the CIE standard colorimetric systems, the chromaticity coordinates are represented by the symbols x,
¥, zand X4, Y10v Z10-

[CEI 60050-845:1987, definition 845-03-33]

3.9

CIE 1974 general colour rendering index

Ra

mean of the CIE 1974 special colour rendering indices for a specified set of eight test colour
samples

[CEI 60050-845:1987, definition 845-02-63]

NOTE New definition of R, for LED is under study.

3.10

dominant wavelength (of a colour stimulus)

idom . . . el
wavelength of the monochromatic stimulus at 25 °C ambie f when additively
mixed in suitable portions with the specified achromaii S e colour stimulus
considered

For characterising LED modules the r, s should be illuminant E

NOTE 3 Deviating from the pe NiSSi 3 ominant wavelength determines visual impression.

[IEC 60050-845:@ inition & ) odified]

3.1

forward directivc

direction of surren g when the P-type semiconductor region connected to one
terminalgs a tial relative to the N-type region connected to the other terminal

NOTE If temperature con
direction.

[IEC 60747-3:1985, 1.3 dans la Section 2]

pensation diodes are included, these are ignored in the determination of forward

3.12

forward voltage

Uk

potential difference pertaining to the forward direction, dependent on the forward current at
25 °C ambient temperature

NOTE The forward voltage is expressed in V.

3.13

illuminance (at a point of a surface)

E, E,

quotient of the luminous flux d@, incident on an element of the surface containing the point,
by the area dA of that element
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Equivalent definition: Integral, taken over the hemisphere visible from the given point of the
expression L, - cos® - d2, where L, is the luminance at the given point in the various
directions of the incident elementary beams of solid angle d, and @ is the angle between
any of these beams and the normal to the surface at the given point.

Ey=do/dA= [ (L, xcos@x d0)
2I1sr

[IEC 60050-845:1987, definition 845-01-38]

NOTE llluminance is expressed in Im x m™2.

3.14

independent LED module
LED module, so designed that it can be mounted or placed separatg
additional box or enclosure or the like

ninaire, an

The independent LED module provides all the necessary protecti i axd to safety

3.15
independent self-ballasted LED module

3.16
integral LED module
LED module, ge

3.17

3.18
LED module
unit supplied as ght source. In addition to one or more LEDs it may contain further
components, e.g. optical, mechanical, electrical, and electronic, but excluding the control gear

3.19
life time of the LED related to junction temperature

thLED
time period at 25 °C ambient temperature and rated forward current, determined by a

minimum level of n % of the measured initial photometric parameter

The corresponding junction temperature has to be indicated. The use of forced cooling to
achieve the specified junction temperature must be stated.

NOTE The life time of the LED is expressed in hours.

3.20
life time of LED module related to t¢

thLED module . . oo )
length of time during which n% (f, ep module) Of the measured initial luminous flugvalue are

provided, as a function of t; ocuments
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The use of forced cooling to achieve the specified junction temperature must be stated.

NOTE The life time of the LED module is expressed in hours.

3.21

light colour designation

three digit number, the first digit representing the first digit of the general colour rendering
index R, [IEV 60050-845:1987, 845-02-63], and the second and third digit representing the
first two digits (thousands and hundreds) of the CCT of the light source

NOTE 1 The first digit of the light colour designation covers also the closest R, value decreased by 3. Its highest
value is 9.

NOTE 2 The second and the third digit of the light colour designation cover also CCT valy
below. This method works only for CCT below 9.999 K.

higher and 50 K

3.22

light emitting diode
LED

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

[IEC 60050-845:1987, definition 845-04-40]

NOTE This definition is independent from the existence of

3.23
luminance (in a given direction, at a give
Ly L

quantity defined by the formula

Ly = dady/(dA x cos@ x df2

point and propagati
section of that beap

section and the direg

quotient of the lumindus flux emitted by the electric power consumed by the source

[IEC 60050-845:1987, definition 845-01-55 modified]

NOTE The luminous efficacy is expressed in Im x W',

3.25
luminous flux

oy, @
quantity derived from radiant flux @, by evaluating the radiation according to its action upon
the CIE standard photometric observer

For photopic vision

830
@, = K, j (d@g(A)/dA) x V(2)dA
360
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