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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SELF-BALLASTED LED-LAMPS
FOR GENERAL LIGHTING SERVICES -

Performance requirements

FOREWORD

1) ThelInternational Electrotechnical Commission (IEC) is a worldwide organization for stndard|t|on comprising

all |national electrotechnical committees (IEC National Committees). The obj romote
intefnational co-operation on all questions concerning standardization in the electfi ields. To
this| end and in addition to other activities, IEC publishes International Sta ications,
Technical Reports, Publicly Available Specifications (PAS) and Guides s “IEC
Publication(s)”). Their preparation is entrusted to technical committees; a E erested
in the subject dealt with may participate in this preparatory work d non-
governmental organizations liaising with the IEC also participate in jh closely

with the International Organization for Standardization (ISO) in gccordange Wi iti ned by
agr¢ement between the two organizations.

2) Thelformal decisions or agreements of IEC on technical mattg 5 ational
conkensus of opinion on the relevant subjects since eac z representatlon from all
intefested IEC National Committees.

3) IEC| Publications have the form of recomméndations/fqr int ational
Committees in that sense. While all reasdgabl e of IEC
Publlications is accurate, S i for any
mis|nterpretation by any end user.

4) In grder to promote international uniformify, IEC National\Comijttees undertake to apply IEC Publ|cations
transparently to the maximum extent poss§ible i i i icati . ivgrgence
between any IEC Publicatioahd the e ing i g i icati indi¢ated in
the Jatter.

5) IEC| provides no marki
equjpment declared to

for any

6) All yisers should@ )

7) No [iability shall chrt rts and
members of its technical } ; i i inj hage or
oth¢r damage of 4 e ts) and
expgnses arising\ ouf\ o er IEC
Publlications,

8) Attdntion is\drawn ive’ references cited in this publication. Use of the referenced publications is
indispensea f

9) Attgntiond al ibili i icati bject of
pat¢nt righ )

A PAS$ isqatechniez
availaple to“the public.

specification not fulfilling the requirements for a standard, but|made

IEC-PAS 62612 has been processed by subcommittee 34A: Lamps, of IEC technical
committee 34: Lamps and related equipment.

The text of this PAS is based on the This PAS was approved for
following document: publication by the P-members of the
committee concerned as indicated in
the following document

Draft PAS Report on voting
34A/1318/PAS 34A/1325/RVD

Following publication of this PAS, which is a pre-standard publication, the technical committee
or subcommittee concerned may transform it into an International Standard.
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This PAS shall remain valid for an initial maximum period of 3 years starting from the
publication date. The validity may be extended for a single 3-year period, following which it
shall be revised to become another type of normative document, or shall be withdrawn.

@%
¥
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SELF-BALLASTED LED-LAMPS
FOR GENERAL LIGHTING SERVICES -

Performance requirements

1 General

1.1 [Sctope

This RAS specifies the performance requirements for self-ballasted L
voltage up to 250 V, together with the test methods and conditio
domestic and similar general lighting purposes, having:

supply
ed for

— a nated wattage up to 60 W;
— arated voltage of up to 250 V AC or DC;
— alamp cap according to IEC 62560") .

The rgequirements of this PAS relate to type testing.

This PAS does not cover self-ballasted LE ' ed or
coloured light neither does it cover OL

Recommendations for whole product testin

Thes¢ performance requikeme iti C safety

NOTE |When oper {n
this PAPB.

1.2 [Statement

hed via

rt and
at an
j with

It may be expe
operate sati§factori
ambient air temp
IEC 6059

MC requirements, reference is made to regional requirements. For
ee Bibliography.

For compliance
relevant standards,

2 Normative references

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest edition
of the referenced document (including any amendments) applies.

IEC 60061-1, Lamp caps and holders together with gauges for the control of
interchangeability and safety

IEC 60081, Double-capped fluorescent lamps — Performance specifications

1) In preparation.
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IEC 60598-1, Luminaires — Part 1: General requirements and tests
IEC 60630, Maximum lamp outlines for incandescent lamps

IEC/TR 61341, Method of measurement of centre beam intensity and beam angle(s) of
reflector lamps

CIE 84:1989, Measurement of Luminous Flux

3 Terms and definitions

For the purposes of this PAS, the following terms and definitions apply.

ngde to

For terms and definitions in the field of LED and LED modulé
E eated

IEC 62504, which is currently in preparation, and IEC 60050-84
here.

31
self-ballasted LED-lamp
unit which cannot be dismantled without being permang
cap cpnforming to IEC 60061-1 and incorporating\a AE
elemelnts necessary for starting and sta 1

lamp
itional

3.2

type
LED lamps that, independent of the type ctrical
rating

3.3
rated [value
quantity value f

The vhlue and the ¢ rer or

responsible vendp

3.4
test vpltage

voltage arried out

3.5
lumen maintenance
lumingus/flux at a given time in the life of a LED-lamp divided by the initial value pf the

luminaouys—flux—ofthelamp-and-expressed-as—-apercentage—-of-the-initia-uminous—flux
HS—tHh— o8+ pPahRae8xpresseaasapefrcehiage—otheHHHaiHHROUSHEbC

3.6

initial values

photometric and electrical characteristics at the end of the ageing period and/or stabilization
time

3.7

life (of an individual LED-lamp)

length of time during which a complete LED-lamp provides more than 50 % (or 70 %
alternatively; see Note 3) of the rated luminous flux, under standard test conditions

A LED-lamp has thus reached its end of life when it no longer provides 50 % (or 70 %
alternatively) of the rated luminous flux. Life is always published in combination with the
failure rate (see Note 4 and 3.9).
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NOTE 1 LED lamps have a different end of life characteristic than conventional lamps, because they are not
subject to sudden lamp failure but will typically dim over time in a gradual way.

NOTE 2 The built-in electronic driver, however, may show a sudden end of life failure. The definition under 3.7
implies that a LED-lamp giving no light at all, due to electronic driver failure, has actually reached end of life, since
it no longer complies with the minimum luminous flux level as declared by the manufacturer or responsible vendor.

NOTE 3 The maximum lumen maintenance reduction figure may vary depending on the application of the LED
lamp. This PAS uses a value of 50 % (L;;) as an example, which is often used for consumer applications. For
professional applications, a lumen maintenance figure of 70 % (L,,) can be chosen. Dedicated information on the
chosen percentage is to be provided by the manufacturer.

NOTE 4 End of lamp life is normally determined when 50 % of the lamps has failed, indicated in combination with
the chosen lumen maintenance value: L., , F50 or L50, F50_ For professional applications, the value L;o Fqo is
advised,_meaning 10 % of the |lamps ha he point of 70 % lun i e d.

3.8
rated [lamp life

length| of time during which a complete LED-lamp provides
alternatively) of the rated luminous flux, published in combination
declaned by the manufacturer or responsible vendor

NOTE For sample size, see Clause 6.

NOTE 2 Note 1, Note 2 and Note 4 of 3.7 apply.

3.9
failure rate
Fx
percentage of a number of tested lamps_of ave reached the end df their
individual lives

NOTE For self-ballasted LED ja g combined effect of LED and ballast fajlure.

NOTE 2 For self-ballasted LED\a ated as

F40 or/and F50.

3.10
colouf code

coloun characteristic
temperature and the

colour

3.11
stabil
time w

3.12
ageing
preconditioning period of the LED-lamps

3.13

type test

test or series of tests made on a type test sample for the purpose of checking compliance of
the design of a given product with the requirements of the relevant standard

3.14

type test sample

sample consisting of one or more similar units submitted by the manufacturer or responsible
vendor for the purpose of the type test
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4 Marking

4.1 General requirements for marking
For this performance PAS, the following data are to be provided visible (in addition to the

mandatory data of IEC 62560) by the manufacturer or responsible vendor, and placed as
specified in 4.2.

4.2 Places of marking (see Table 1)

Table 1 — Places where marking is required

(A) Product a;d\( (BN\Product'datasheets

packaging® or.leaflets®

a) Rated luminous flux of the LED lamp, expressed in lumen, also in
the cade of spot lamps for which normally only the rated luminous
intensify in combination with the beam angle (according

IEC/TR 61341) is given. /\

NOTE 1 HKxample of lamp colour code 830/4A, meaning CRI betwee

77 and 86| a nominal CCT of 3 000 K, a CCT spread within a 4-stép
MacAdams| ellipse and a drop in lumen output of max 10 % at 25/% of
rated lamp|life (with a maximum duration of 6 000 h). 7

b) Lamp dolour code (See ILCOS* and NOTE 1). N >

NOTE 2 The actual luminous intensity (couple
angle) is npt an element of this PAS, but the rel
which the beam intensity and angle are originated)\is s
testing; vigl calculation, it can be determined whether
intensities | are realistic within the beam angle specifie
manufacturer.

*: Extensiop for LED in preparatior{

RN N
c) Rated life and the related Imn }fiinte*artce\fac%\\(x ) X X

e) Failure rate (F), corwon&ng\t{h}e\\qm\i@ \ - X

f) Lumen maintenancg\ca% rg\(Cat o E, eeN\ - X

g) Rated ¢orrelated colour em inehd; \iq/m)ance category
- X
(Cat 1 fo Cat 8, see

h) Rated ¢olour ren |nd x - X

X = requirefl \ \)
— =not requlre

@ Marking aceqrdin Wcolumns is required. For non-professional purposes, column (A), and for professional
purposg¢s, cqu 0 pI|

5 Djmensions

The LED-lamp dimensions shall comply with the requirements as indicated by the
manufacturer or responsible vendor. The outlines of the LED-lamp shall not exceed those of
the lamp to be replaced (see also IEC 60630).

6 Test conditions

Test conditions for testing electrical and photometric characteristics, lumen maintenance and
life are given in Annex A.

All tests are measured on “n” lamps. The number “n” is declared by the manufacturer or
responsible vendor, but shall be a minimum of 20 lamps.
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Lamps which are intended for retrofit purposes shall be equipped with adequate means of
cooling.

7 Lamp wattage

The power dissipated by the LED-lamp shall not exceed the rated wattage by more than 15 %.

8 Luminous flux

The initial luminous flux of a 1 ED Iamp measured shall not be less than 90 % of the rated
lumingus flux.

9 Cprrelated colour temperature and colour rendering

9.1 |CCT

Reference is made to IEC 60081, Annex D: Chromaticity<co-org elated
coloun temperature (CCT) of a lamp shall preferably be o i i

For rgference purposes, the standardy]
CCT Jalues are given in Table 2 (IEC 60Q81,

these

atian

N oo\ 64&0\ 0313 | 0,337

K500\ 5000 | 0,346 | 0,359
F 4\0@/\ /%40 0,380 | 0,380
4500 ) [ 3450 | 0409 | 0,394
3000 2940 | 0,440 | 0,403

\Q}%OO 2720 0,463 0,420

The initial CCTF D lamp is measured as the value after an operation time of 2% % of
rated |amp_life (with¥a maximum duration of 6 000 h). The measured actual CCT valueg (both
initial jand at 25 % of rated lamp life with a maximum duration of 6 000 h) are expresged as
fitting withimone of 8 Tategories (See 1 abte 3), Which correspond to a particutar MacAdams
ellipse around the rated CCT value, whereby the size of the ellipse (expressed in n-steps) is a
measure for the tolerance/deviation of an individual lamp.

The measured CCT value of a LED lamp (the initial value and at 25 % of rated lamp life with a
maximum duration of 6 000 h) shall not move beyond the CCT tolerance category as indicated
by the manufacturer or responsible vendor (see Table 1).
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Table 3 — Tolerance (categories) on

PAS 62612 © IEC:2009(E)

nominal CCT values

MacAdams ellipse type

CCT category

All measured CCT’s within a 1-step ellipse Cat 1
All measured CCT’s within a 2-step ellipse Cat 2
All measured CCT’s within a 3-step ellipse Cat 3
All measured CCT’s within a 4-step ellipse Cat 4
All measured CCT’s within a 5-step ellipse Cat 5
All measured CCT’s within a 6 step ellipse Cat 6

NOTE
possibl
for (con

9.2

The in
opera
actual
6 000
Table

10 L

Life oe[ a self-ballasted KED

maint
for wh
are te

tested
10.1 4

10.1

As the
regarq
or Log
life (L

AITTIedsurcud Lo T 5 WILTIITT a 7 SIEP CHIPSC

wdl 7

All measured CCT’s not within a 7 step ellipse

CRI values (both initial and at 25 % of
h) shall not have decreased b

1).

amp life

nance perform

sted.

Lo Ork7g) of any self-ballasted LED lamp.

d-the life Jof the built-in electronic ballast (see
ich an endurang 3 an\ndieation for its reliability and life. Both ele

uch as
applied

a total
sured

b (see

lumen
10.2)
ments

under

s PAS

ected

The actual LED behavior with regard to lumen-maintenance may differ considerably per type
and per manufacturer. It is not possible to express the lumen-maintenance of all LED’s in
simple mathematical relations. A fast initial decrease in lumen output does not automatically
imply that a particular LED will not make its rated life.

This PAS has opted for “lumen maintenance categories” that cover the initial decrease in
lumen until 25 % of rated lamp life has elapsed with a maximum duration of 6 000 h.
Depending on the life definition (Lgq or L4q), there are five (in case of Lgg) or three (in case of
L,o) categories each covering an additional 10 % of lumen maintenance compared to the

initial

lumen output at 0 h (see Table 4).
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Table 4 — Categories of lumen maintenance after 6 000 h

Luminous flux decrease at 6 000 h as % of 0 h value A ¢ category
Measured flux decreased by no more than 10 % of rated flux Cat A
Measured flux decreased by no more than 20 % of rated flux CatB
Measured flux decreased by no more than 30 % of rated flux Cat C
Measured flux decreased by no more than 40 % of rated flux CatD
Measured flux decreased by no more than 50 % of rated flux CatE
The inttattominous—fax—shatbemeasured—which—measurementis |Upcatcd at25-%of rated
lamp life (with a maximum duration of 6 000 h). The initial luminous flux va normalized to
100 %; it is used as the first data point for determining lamp life. The nxé ifous flux
value jat 25 % of rated lamp life (with a maximum duration of 6 000 h d as a
percentage of the initial value.
It is recommended to measure the lumen maintenance at 1 000 h i ssed as a
percentage of the initial value) for a total equal to 25 % © imum
duratipn of 6 000 h). This will give additional insight as sured
values.
A selftballasted LED-lamp is considered having riteria
have heen met.
a)| The measured flux value at 2 on of
6 000 h) shall never be less thay rated
life (Lgg or L;g) as defined and DI
b)| The measured i ance
category” as defined an tAto
Cat E for Lgq (or
: as ed\@us flux value after
Initigl luminous fl 25°%60 mp life (max 6 000 h)
Lyminou
fluix I I I O L.
a CAT D (L70)
CATE
50 %_— F—-t—-——-=|--+—-maarrr-a-aas

Lower Ilimit line: reference
lumen maintenance of rated

0 %

~ Lso

1000 25% or
ANNN hre Rated

Figure 1 — Luminous flux maintenance over life
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10.2 Endurance test for built-in electronic ballast

Since a self-ballasted LED lamp is a unit, which cannot be dismantled without being
permanently damaged (see 3.1), the built-in electronic ballast has to be tested as part of a
complete LED Ilamp. See also the text under Clause 10 with regard to the indicated
percentage of tested lamps of a total batch (F5y or F4() that may fail the requirements of the

test.

10.2.1 The LED lamp shall be subjected to a temperature cycling shock test and a supply

voltage-switching test as follows.

a) Temperature cycling shock test

Thie non-energised LED lamp shall be stored firstly at —10 °C for 1

immediately moved into a cabinet having a temperature of + 50 °C
1 h. Five such cycles shall be carried out.

b) Supply voltage switching test

At|test voltage the lamp shall be switched on and off fQ
repeated for a number equal to half the rated lamp life jn
lamp life is 20 k h.).

At|the end of these tests a) and b), the LED I3
15| min.

10.2.2 The LED lamp shall then be ope

of + 45 ° C until a test period equal to v
has passed. At the end of this time, ar
shall nremain alight for at least 15 min.

K9

11 Assessment

Requifements for sam rder consideration.

9,

awn to room temperature, the

i$ then

ed for

all be

if rated

ht for

rature
DOO h)
lamp
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Annex A
(normative)

Method of measuring lamp characteristics

A.1 General

All tests shall be made in a draught-free room at an ambient temperature of (25 £ 1) °C and a
relative_humidity of 65 % maximum

rance

The test voltage shall be stable within £ 0,5 %, during stabilization
Y Mtenance

being |t 0,2 % at the moment of measurements. For ageing and lur

testing, the tolerance is 2 %. The total harmonic content of th all not
exceed 3 %. The harmonic content is defined as the RMS vidual
harmdnic components using the fundamental as 100 %.

All tests shall be carried out at rated frequency. Unle v ifi becific
purpoge by the manufacturer or responsible vendor, S ir in a

A.2 Electrical characteristics

A.21 Test voltage

The tgst voltage shall be
voltage range, measure

e, see Clause A.1). In the casg of a
e mean value.

A.2.2 Ageing

Lamps don’t req a

A.2.3

Measuyreme ) a n has
been feached K per

hour.

A.3 haracteristics

A.3.1 Test voltage

The test voltage shall be the rated voltage (for tolerance, see Clause A.1). In the case of a
voltage range, measurements shall be carried out at the mean value.

A.3.2 Establishing lumen values

The initial luminous flux shall be measured after thermal stabilisation of the LED lamp, the
time of which is 15 min. Reference is made to document CIE 84.

NOTE Method of measuring the luminous flux of LED lamps is under discussion. Annex B has been reserved for a
description of an improved method as compared to CIE 84.
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Annex B
(normative)

Method of measuring luminous flux for LED lamps

CIE 84:1989, Measurement of luminous flux according this PAS has not been optimised for
LED lamps and an update may be required.

@%
¥
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