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1)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

MISCELLANEOUS LAMPHOLDERS -

Part 2-2: Particular requirements —
Connectors for LED-modules

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 férm ofyrecommendations 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 cannet{be ;held .responsibletfaerthe,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 extentopossible’in)their./national -and ‘regional publications. Any divergence
between any IEC Publication and.thejcorresponding national or.regionalpublication,shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of conformity. Independent 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.

This consolidated version of IEC 60838-2-2 consists of the first edition (2006)
[documents 34B/1229/FDIS and 34B/1237/RVD] and its amendment 1 (2012) [documents
34B/1621/CDV and 34B/1638/RVC]. It bears the edition number 1.1.

The technical content is therefore identical to the base edition and its amendment and
has been prepared for user convenience. A vertical line in the margin shows where the
base publication has been modified by amendment 1. Additions and deletions are
displayed in red, with deletions being struck through.
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International Standard IEC 60838-2-2 has been prepared by subcommittee 34B: Lamp caps
and holders, of IEC technical committee 34: Lamps and related equipment.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

This Part 2-2 is to be used in conjunction with the latest edition of IEC 60838-1 and its
amendments. It was established on the basis of the fourth edition (2004) of that standard.

IEC 60838 consists of the following parts, under the general title Miscellaneous lampholders:

Part 1: General requirements and tests

Part 2-1: Particular requirements — Section 1: Lampholders S14

Part 2-2: Particular requirements — Connectors for LED modules

The committee has decided that the contents of the base publication and its 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

* reconfirmed,

« withdrawn,

* replaced by a revised edition, or

+ amended.

IMPORTANT - The “colour inside” logo on the cover page of this publication indicates
that it contains colours whichjare considered tojbe useful for the correct understanding
of its contents. Users/ should therefore print this:publication-using.a colour printer.
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MISCELLANEOUS LAMPHOLDERS -

Part 2-2: Particular requirements —
Connectors for LED-modules

1 General

1.1 Scope
This part of IEC 60838-2 applies to connectors for building-in (including those used for

interconnection between LED modules) of miscellaneous types to be used with PCB-based
LED modules.

1.2 Normative references

Subclause 1.2 of IEC 60838-1 applies, together with the following additions.
IEC 60068-2-6:1995, Environmental testing — Part 2: Tests — Test Fc: Vibration (sinusoidal)
IEC 60068-2-14:1984, Environmental testing — Part 2: Tests — Test N: Change of temperature

IEC 60068-2-30:2005, Environmental testing —Part 2-30: Tests — Test Db: Damp heat, cyclic
(12 + 12-hour cycle)

IEC 62031:2008, LED modules-for-generaltighting-—Safety-specifications
Amendment 1:—1

2 Definitions
The definitions given in Clause 2 of IEC 60838-1 as well as the following definitions apply.

2.1

light emitting diode

LED

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

[IEV 845-04-40]

2.2

LED module

unit supplied as a light source. In addition to one or more LEDs it may contain further
components, e.g. optical, mechanical, electrical and electronic (under consideration)

3 General requirement

The requirements of Clause 3 of IEC 60838-1 apply.

1 To be published.
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4 General conditions for tests
The requirements of Clause 4 of IEC 60838-1 apply together with the following additions.

4.1 The tests of 16.1, 16.2 and 19 are carried out on three additional specimens for each
test.

5 Standard ratings

5.1 Maximum rated voltage is 50 V a.c.

NOTE An equivalent maximum d.c. voltage of 120 V is under consideration

5.2 Minimum rated current is 10 mA. Maximum rated current is 3 A.

5.3 The rated operatlng temperature range is 30 C to +65 C. The lowervalue-has-to-be

m A ; ¢ Systems restricted
to mdoor use are exempt from the lower I|m|t For relevant apphcatron notice and symbol see
IEC 60598-1.

NOTE In the automobile industry very often -40°C is required.

6 Classification

The requirements of Clause 5 of IEC 60838-1 apply.

7 Marking

The requirements of Clause 6 of IEC 60838-1 apply.

NOTE The small size of these parts may require reduced letter and symbol height
8 Protection against electric shock

The requirements of Clause 7 of IEC 60838-1 apply.

9 Terminals

The requirements of Clause 8 of IEC 60838-1 apply.

10 Provision for earthing

The requirements of Clause 9 of IEC 60838-1 apply.

11 Construction

The requirements of Clause 10 of IEC 60838-1 apply together with the following additions.
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11.1 Minimum cross-sectional area for the connecting leads is 0,22 mm?. If flat cables
(sometimes also called ribbon cables) are used, they shall have a minimum cross-sectional
area of 0,09 mm?. Attention has to be paid to the maximum allowed current load for this
cross-sectional area taking into account the rated current range given in 5.2.

12 Moisture resistance, insulation resistance and electric strength

The requirements of Clause 11 of IEC 60838-1 apply.

13 Mechanical strength

The requirements of Clause 12 of IEC 60838-1 apply.

14 Screws, current carrying parts and connections

The requirements of Clause 13 of IEC 60838-1 apply.

15 Creepage distances and clearances

The requirements of Clause 14 of IEC 60838-1 apply.

16 Endurance
The requirements of Clause 15 of IEC 60838-1 apply together with the following additions.

16.1 Connectors for LED modules shall be-capable of maintaining good electrical contact to
the module during rapid change of temperature.

Compliance is checked by the following test.

A commercial LED module or capped printed circuit board in accordance with IEC 60061, if
existing, is inserted and the resistance of the connector contacts and connections is
measured as mentioned in 16.3.

The connector and module is then subjected to the temperature change test in accordance to
IEC 60068-2-14, test Na, subject to the following details.

The specimen shall be subjected to 100 cycles between the minimum and the maximum value
of the rated operating temperature range. The exposure time of each of the two temperatures
is 30 min.

NOTE Standard transition time is between 2 min and 3 min. A transition time (f,) of less than 30 s is allowed, if an
automatic test system is used.

During the test the connector shall not undergo any change impairing its further use,
especially with respect to contact-making.

After the temperature change test the connector is removed from the test chamber and
allowed to recover for 12 h. The LED module remains inserted during this time. The
resistance of the connector contacts and connections as mentioned in 16.3 is measured again
with the above configuration.
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16.2 Connectors for LED modules shall be capable to maintain good electrical contact to the
module in high humidity environment.

Compliance is checked by the following test.

A commercial LED module or capped printed circuit board in accordance with IEC 60061, if
existing, is inserted and the resistance of the connector contacts and connections is
measured as mentioned in 16.3.

The connector and module is then subjected to the damp heat test, cyclic, in accordance to
IEC 60068-2-30, subject to the following details.

The specimen shall be subjected to 6 cycles at maximum temperature 55°C, variation 2.

During the test the connector shall not undergo any change impairing its further use,
especially with respect to contact-making.

After the damp heat test the connector is removed from the test chamber and allowed to
recover for 12 h. The LED module remains inserted during this time. The resistance of the
connector contacts and connections as mentioned in 16.3 is measured again with the above
configuration.

16.3 The resistance of;the,connector .contacts;and,connectionsis-measured as follows:

— a current equal to the rated current,of the connector is, allowed to flow for a time just
sufficient for the resistance tobe‘'measured;

— on connectors equipped with leads, the resistance is measured between the leads 5 mm
from where they come out of-the'connector,;

— on connectors without leads, it is,necessary, to attach leads of the minimum size for which
the connector was designed. The resistance is measured between the leads 5 mm from
where they come out of the connector;

The measurement is made in an a.c. circuit of not more than 6V.

The measured resistance shall not exceed the following value:

0,045 Q + (A xn)

with

A=0,0120, ifn=2;

A=0,015 20, ifn>2;

where n is the number of separate contact points between connector and PCB, which are

included in the measurement.

17 Resistance to heat and fire

The requirements of Clause 16 of IEC 60838-1 apply.

18 Resistance to excessive residual stresses (season cracking) and to rusting

The requirements of Clause 17 of IEC 60838-1 apply.
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19 Vibrations

19.1 Connectors for LED modules shall be capable to satisfactorily maintain electrical
contact to the module when affected to vibration in normal use.

Compliance is checked by the following test.

A commercial LED module or capped printed circuit board in accordance with IEC 60061, if
existing, is inserted and fixed according to the manufacturer’s instructions.

The connector and module is then subjected to the vibration test in accordance to IEC 60068-
2-6, subject to the following details.

The specimen shall be subjected to 5 sweep cycles in a frequency range between 10 Hz and
500 Hz for each axis with a duration time of 2 h. The acceleration amplitude shall be 5 g.

During the test the connector shall not undergo any change impairing its further use,
especially with respect to contact making.

After the vibration test the test assembly is removed and it is checked whether contact making
between the connector contacts and the inserted module is still present.

20 Heat management

Information for heat management is provided in Clause 21 and Annex D of IEC 62031, and in
relevant IEC 60061 data sheets (ge..g,7004-162).

Requirements and test for,contactpressurer forgheatiimanagement purposes are under
consideration.
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