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LEDsi LAMPS FOR GENERAL LIGHTING
SERVICES WITH SUPPLY VOLTAGES NOT EXCEEDING
50 V A.C. R.M.S. OR 120 V RIPPLE FREE D.C. -
SAFETY SPECIFICATIONS

FOREWORD

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, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for_international use _and_are accepted by IEC National
Committees in that sense. While all reasonable efforts are made<to €ensure that/the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding’national ‘or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestationzof cenformity; lndependent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

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

International Standard IEC 62838 has been prepared by subcommittee 34A: Lamps, of IEC
technical committee 34: Lamps and related equipment

The text of this standard is based on the following documents:

FDIS Report on voting
34A/1852/FDIS 34A/1869/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.

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

— notes: in small roman type

The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC website 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.

The contents of the corrigendum of October 2017 have been included in this copy.

IMPORTANT - The 'colour inside’' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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INTRODUCTION

This standard provides the requirements and conditions of compliance for the safety of semi-
integrated LED lamps with supply voltages equal to or less than 50 V a.c. r.m.s. or equal to or
less than 120 V ripple free d.c.

The establishing of this standard does not exclude a future relocation as a sub-part of
IEC 60968, self-ballasted lamps, or a merging with the standard for self-ballasted LED lamps
with supply voltages greater than 50 V.
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LEDsi LAMPS FOR GENERAL LIGHTING
SERVICES WITH SUPPLY VOLTAGES NOT EXCEEDING
50 V A.C. R.M.S. OR 120 V RIPPLE FREE D.C. -
SAFETY SPECIFICATIONS

1 Scope

This International Standard specifies the safety and interchangeability requirements, together
with the test methods and conditions, required to show compliance of LED lamps with
integrated means for stable operation, intended for domestic and similar general lighting
purposes, having:

— arated power up to 60 W

— arated voltage equal to or less than 50 V a.c. r.m.s. or equal or less 120 V ripple free d.c.,
— caps according to Table 1.

NOTE 1 The value of 60 W rated power is under consideration. Heat management may require lower power.

This standard shall be used for products in conjunction with ELV lighting installations.

With reference to IEC 60364-7-715, lin ELV llighting” installations, ‘'only SELV sources are
applied. Where bare conductors are used, the maximum lamp voltage shall be 25 V a.c. or
60 Vd.c.

The requirements of this standard relate only 1o type testing.

For lamps > 25V a.c. or 60 V d.c.;‘recommendations for whole production testing or batch
testing are given in IEC 60598-1 Table Q.1, column class Il luminaire, column 4 or 5.

NOTE 2 Where in this standard the term “lamp(s)” is used, it is understood to stand for semi-integrated LED
lamp(s) with supply voltages as in the scope above, except where it is obviously assigned to other types of lamps.

An overview of systems composed of LED modules, lamps and controlgear is given in
IEC 62504. Supply voltage does not mean necessarily mains voltage, e.g. 230 V / 50 Hz. A
semi-integrated LED lamp can also be driven on a supply voltage with 12 V a.c. or d.c. The
control unit in the controlgear in a semi-integrated LED lamp then provides the conversion of
12 V a.c. or d.c. to a special current and voltage to power the LED inside the semi-integrated
LED lamp. Schematically, the types of LEDni and LEDsi lamps are shown in Figure 1.
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o | power control power
230V Slﬁﬁly 12v | unit of the < 07230\/ supply
o— Orte controlgear o—— | ofthe
controlgear controlgear
f 1
/ /
Q) @) (1)
IEC
a) Example of a non-integrated LED lamp b) Example of a semi-integrated LED lamp with
with supply voltage < 50V supply voltage < 50V, in the scope of this
standard
Key Key
1 Converter not LED specific, but designed typically 1 Converter not LED specific, but designed
for incandescent or tungsten halogen Ilamps. typically for incandescent or tungsten halogen
lamps.

2 Non-integrated LED light source, typically a 2 LED control unit.
module. It may have an IEC 60061-1 conform cap
which is LED specific and not retrofit. 3 Semi-integrated LED lamp as defined in
3.15.4 of IEC 62504.

NOTE Figure 1a) type is not covered by this standard.

Figure 1 — Types of LED lamps with supply voltage < 50V

2 Normative references

The following documents, in whole or in part, are normativelyreferenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the Ilatest 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 — Part 1. Lamp caps

IEC 60061-3, Lamp caps and holders together with gauges for the control of
interchangeability and safety — Part 3: Gauges

IEC 60364-4-41:2005, Low-voltage electrical installations — Part 4-41: Protection for safety —
Protection against electric shock

IEC 60364-7-715:2011, Electrical installations — Requirements for special installations or
locations — Extra-low-voltage lighting installations

IEC 60417, Graphical symbols for use on equipment (available from: http://www.graphical-
symbols.info/equipment)

IEC 60598-1, Luminaires — Part 1: General requirements and tests

IEC 61347-1:2015, Lamp controlgear — Part 1: General and safety requirements
IEC 62031, LED modules for general lighting — safety requirements

IEC 62504, General lighting — LEDs and LED modules — terms and definitions

IEC 62560, Self-ballasted LED lamps for general lighting services by voltage > 50 V — Safety
specifications



-8- IEC 62838:2015 © IEC 2015

IEC TR 62778, Application of IEC 62471 for the assessment of blue light hazard to light
sources and luminaires

3 Terms and definitions

For the purposes of this document the terms and definitions of IEC 62031, IEC 62504,
IEC 62560 and IEC 61347-1 as well as the following apply.

31

ultraviolet hazard efficacy of luminous radiation

KS,V

quotient of a ultraviolet hazard quantity to the corresponding photometric quantity

Note 1 to entry: Ultraviolet hazard efficacy of luminous radiation is expressed in mW/kim.

Note 2 to entry: The ultraviolet hazard efficacy of luminous radiation is obtained by weighting the spectral power
distribution of the lamp with the UV hazard function Suyv(A). Information about the relevant UV hazard function is
given in IEC 62471. It only relates to possible hazards regarding UV exposure of human beings. It does not deal
with the possible influence of optical radiation on materials, such as mechanical damage or discoloration.

4 General requirement and general test requirements

The requirements of IEC 62560 apply.

5 Marking
The requirements of IEC 62560 apply.

Deviating from the frequencymarkinginolEC162560;/5:1:d), the following applies.

If a lamp is only suitable for DC, it shall be marked "DC" or ".  "(IEC 60417-5031
(2002-10)).

If a lamp is only suitable for AC electronic, it shall be marked “AC electronic” or “ electronic

N
" (IEC 60417-5032 (2002-10)).

If a lamp is only suitable for AC 50 Hz/60Hz, it shall be marked “AC 50 Hz/60Hz” or “
50 Hz/60 Hz".

If a lamp is suitable for AC electronic and AC 50 Hz/60Hz, it shall be marked “AC”; the
addition “electronic and 50 Hz/ 60 Hz” is optional.

If a lamp is suitable for DC, AC electronic and AC 50 Hz/60 Hz, it shall only be marked with
the voltage, not with the frequency.

Lamps with bulbs not suitable for water contact shall be marked with the symbol according to
Figure 2. The marking shall be provided on the packaging or accompanying information. The
height of the graphical symbol shall be at least 5 mm. The symbol is not needed if a written
cautionary notice is provided.
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Figure 2 — Lamp not suitable for use under moisture

L

- IEC 60417-6179-1 (2014-10)

6 Interchangeability

6.1 Cap interchangeability

Interchangeability shall be ensured by the use of caps in accordance with IEC 60061-1 and
gauges in accordance with IEC 60061-3; see Table 1. Caps originally developed for single-
capped extra low voltage (ELV) lamps shall not be used for mains voltage lamps. Examples of
ELV lamp caps are given in Table 1, see also IEC 60432-3.

Lamps with additional-mechanical fixation (e rrimymounted; lamps); are exempted of the
bending moment and mass requirements of Table 1.

Compliance is checked by the use of the relevant gauges.

Table 1 — Interchangeability gauges, lamp cap ,dimensions,
bending moment-and mass

f ; Bending
Cap dimensions to Mass
Cap sheet no. Gauge sheet no. moment
Lampcap | ¢om IEC 60061-1 | Pechecked bythe | ¢ o "lEC 60061-3
gauge Nm g
G4 7004-72 “Go” and “Not Go” 7006-72 Gauge A u.c. 20
GU4 7004-108 “Go” and “Not Go” 7006-108 u.c. u.c.
GU5.3 7004-109 “Go” and “Not Go” 7006-109 u.c. u.c.
GX5.3 7004-73A “Go” and “Not Go” 7006-73B u.c. u.c.
“Go” and “Not Go” 7006-61 u.c. u.c.
G6.35 7004-59
“Go” 7006-61A u.c. u.c.
GY4 7004-72A u.c. u.c. u.c. u.c.
“Go” and “Not Go” 7006-61 u.c. u.c.
GY6.35 7004-59
“Go” 7006-61A u.c. u.c.
GU7 7004-113 “Go” and “Not Go” 7006-113 u.c. u.c.
G53 7004-143 u.c. u.c. u.c. u.c.

NOTE u.c.: under consideration

6.2 Bending moment and mass imparted by the lamp at the lampholder

The value of the bending moment, imparted by the lamp at the lampholder shall not exceed
the value given in Table 1. For the measurement method, see IEC 62560, 6.2.

Compliance shall be checked by measurement.
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The value of the lamp mass shall not exceed the relevant value of Table 1.

Compliance shall be checked by measurement.

7 Protection against accidental contact with live parts

Lamps which are intended for ELV installations as specified in the scope may have accessible
conductive parts, but where voltage exceeds 25 V a.c. rm.s. or 60 V d.c. ripple free, the
touch current shall not exceed:

— fora.c.: 0,7 mA (peak)
— ford.c.: 2,0 mA.

The limits given are based on IEC 60364-4-41.

The external metal parts other than current-carrying metal parts of the cap of all lamps shall
not be or become live. For testing, any movable conductive material shall be placed in the
most onerous position without using a tool.

Compliance is checked by the touch current requirements of IEC 60598-1, Section 8 and
Annex G.

8 Insulation resistance)and electricistrength after humidity treatment

8.1 General

Insulation resistance and electric strength shall,.be, adequate between live parts of the lamp
and accessible parts of the lamp.

8.2 Insulation resistance

The lamp shall be conditioned for 48 h in a cabinet containing air with a relative humidity
between 91 % and 95 %. The temperature of the air is maintained within 1 °C of any
convenient value between 20 °C and 30 °C.

Insulation resistance shall be measured in the humidity cabinet with a d.c. voltage of
approximately 500 V, 1 min after application of the voltage.

The insulation resistance between live parts of the cap and accessible parts of the lamp
(accessible parts of insulating material are covered with metal foil) shall be not less than
1 MQ.

8.3 Electric strength

Immediately after the insulation resistance test, the same parts as specified above shall
withstand a voltage test for 1 min with an a.c. voltage as follows.

During the test the supply contacts of the cap are short-circuited. Accessible parts of
insulating material of the cap are covered with metal foil. Initially no more than half the
voltage prescribed in Table 2 is applied between the contacts and the metal foil. It is then
gradually raised to the full value.

No flashover or breakdown shall occur during the test. Measurements shall be carried out in
the humidity cabinet.

NOTE 1 The distance between the foil and the live parts is under consideration.
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