IEC 60669-2-1 Ed.5.0 - Preview only Copy via ILNAS e-Shop

IEC 60669-2-1:2021-02(en-fr)

IEC IEC 60669-2-1

o
®

Edition 5.0 2021-02

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside

Switches for household and similar fixed electrical installations —
Part 2-1: Particular requirements — Electronic control devices

Interrupteurs pour installations électriques fixes domestiques et analogues —
Partie 2-1: Exigences particuliéres — Dispositifs de commande électronique




IEC 60669-2-1 Ed.5.0 - Preview only Copy via ILNAS e-Shop

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2021 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or
your local IEC member National Committee for further information.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite
ni utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie
et les microfilms, sans I'accord écrit de I''lEC ou du Comité national de I''EC du pays du demandeur. Si vous avez des
questions sur le copyright de I'lEC ou si vous désirez obtenir des droits supplémentaires sur cette publication, utilisez

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20
Switzerland

www.iec.ch

les coordonnées ci-aprés ou contactez le Comité national de I'lEC de votre pays de résidence.

Tel.: +41 22 919 02 11
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the
latest edition, a corrigendum or an amendment might have been published.

IEC publications search - webstore.iec.ch/advsearchform
The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee,...). It also gives information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published
details all new publications released. Available online and
once a month by email.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or
need further assistance, please contact the Customer Service
Centre: sales@iec.ch.

Electropedia - www.electropedia.org

The world's leading online dictionary on electrotechnology,
containing more than 22 000 terminological entries in English
and French, with equivalent terms in 16 additional languages.
Also known as the International Electrotechnical Vocabulary
(IEV) online.

IEC Glossary - std.iec.ch/glossary

67 000 electrotechnical terminology entries in English and
French extracted from the Terms and Definitions clause of
IEC publications issued since 2002. Some entries have been
collected from earlier publications of IEC TC 37, 77, 86 and
CISPR.

A propos de I'lEC

La Commission Electrotechnique Internationale (IEC) est la premiére organisation mondiale qui élabore et publie des
Normes internationales pour tout ce qui a trait a I'électricité, a I'électronique et aux technologies apparentées.

A propos des publications IEC

Le contenu technique des publications IEC est constamment revu. Veuillez vous assurer que vous possédez I'édition la
plus récente, un corrigendum ou amendement peut avoir été publié.

Recherche de publications IEC -
webstore.iec.ch/advsearchform

La recherche avancée permet de trouver des publications IEC
en utilisant différents criteres (numéro de référence, texte,
comité d’études,...). Elle donne aussi des informations sur les
projets et les publications remplacées ou retirées.

IEC Just Published - webstore.iec.ch/justpublished
Restez informé sur les nouvelles publications IEC. Just
Published détaille les nouvelles publications parues.
Disponible en ligne et une fois par mois par email.

Service Clients - webstore.iec.ch/csc

Si vous désirez nous donner des commentaires sur cette
publication ou si vous avez des questions contactez-nous:
sales@iec.ch.

Electropedia - www.electropedia.org

Le premier dictionnaire d'électrotechnologie en ligne au
monde, avec plus de 22 000 articles terminologiques en
anglais et en francais, ainsi que les termes équivalents dans
16 langues additionnelles. Egalement appelé Vocabulaire
Electrotechnique International (IEV) en ligne.

Glossaire IEC - std.iec.ch/glossary

67 000 entrées terminologiques électrotechniques, en anglais
et en frangais, extraites des articles Termes et Définitions des
publications IEC parues depuis 2002. Plus certaines entrées
antérieures extraites des publications des CE 37, 77, 86 et
CISPR de I'lEC.


mailto:info@iec.ch
https://www.iec.ch/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
http://www.electropedia.org/
http://std.iec.ch/glossary
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
http://www.electropedia.org/
http://std.iec.ch/glossary

IEC 60669-2-1 Ed.5.0 - Preview only Copy via ILNAS e-Shop

IEC 60669-2-1

Edition 5.0 2021-02

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside

Switches for household and similar fixed electrical installations —
Part 2-1: Particular requirements — Electronic control devices

Interrupteurs pour installations électriques fixes domestiques et analogues —
Partie 2-1: Exigences particuliéres — Dispositifs de commande électronique

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE
INTERNATIONALE

ICS 29.120.40 ISBN 978-2-8322-9179-5

Warning! Make sure that you obtained this publication from an authorized distributor.
Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distributeur agréé.

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale



IEC 60669-2-1 Ed.5.0 - Preview only Copy via ILNAS e-Shop

-2- IEC 60669-2-1:2021 © |EC 2021

CONTENTS

O T T 1 I PP 6
1 oo ] o XS PP 8
2 NOrMative referENCES .. o 9
3 Terms and definitions ... e 11
4 GeNneral FEQUITEMENTS ...t 15
5  General remarks 0N tESES .ouuiiuiiiii e 15
B RAIINGS et e 18
A @3 =T 1 o= 14 o o I 18
8 =T o Q1 o N 20
9 ChecKing Of diMENSIONS .. uu e e e e 23
10 Protection against electrical SNOCK....... ..o 23
11 Provision for @arthing ..o 26
{2 =T o 0T 0 = | PP 26
13  Constructional reqUIremMeNts ... ... e 27
I Y/ =Y o3 o F= T a1 £ o o P 29
15 Resistance to ageing, protection provided by enclosures of switches and

resistance t0 NUMIAItY ... e e 29
16 Insulation resistance and electric strength ..., 29
B =Y 0 T o 1T =Y {0 = o == 31
18 Making and breaking CapacCity........ocvuiiiiii e 35
RS I o o 0 0 = Yo o 1= = {1 Y o PP 37
20 Mechanical strength ... 44
21 Resistance 10 heat. ... 45
22 Screws, current-carrying parts and connectionS...........c.oviiiiiiiiiiiiin 45
23 Creepage distances, clearances and distances through sealing compound.................... 45
24 Resistance of insulating material to abnormal heat, to fire and to tracking..................... 52
25  ReSIStaNCe 10 FUSTING ..uitiie e 52
26 EMC reqUiremMents oo e 52
101 AbNOrmMal CONAITIONS ...t ettt ans 62
L0 070 4 0T o Yo Y a1=1 01 4= 3PP 67
103 Electromagnetic fields (EMF) ... 71

Annex A (normative) Replacement of title to Annex A as follows: Additional
requirements for electronic control devices having facilities for the outlet and retention

Of FIEXIDIE CADIES ..o et 76
Annex B (informative) Changes planned for the future in order to align IEC 60669-1

with the requirements of IEC 60998 (all parts), IEC 60999 (all parts) and IEC 60228 ............ 77
Annex C (informative) Circuit development (19.3) ... 78
Annex D (informative) Additional requirements for insulation-piercing terminals................... 79

Annex E (informative) Additional requirements and tests for switches intended to be
used at a temperature lower than =5 “C ... . i 80

Annex AA (informative) Examples of types of electronic switches or HBES/BACS
switches and their fUNCHIONS ... ... e 85

Annex BB (informative) Circuit development: 19.106 explained.............cccooiiiiiiiiniinnnenne. 86



IEC 60669-2-1 Ed.5.0 - Preview only Copy via ILNAS e-Shop

IEC 60669-2-1:2021 © |IEC 2021 -3-

Annex CC (normative) Additional requirements for electronic control devices using
DLT-technology in accordance with [EC B2756-1 .......cc.oiiiiiiiiii e 91

Annex DD (informative) Test Set-UpPS ... 93

Annex EE (informative) Electrical interface specification for phase-cut dimmer in
phase-cut dimmed lighting SYStemMS. ... 100

Annex FF (normative) Requirements for electronic RCS and electronic TDS that
provide the function, markings and connection configuration in accordance with

IEC 60669-2-2 and IEC B06B69-2-3 .........iiiiiiiiieii e et e e e e e ees 131
BB O G AP Y e 136
Figure 101 — Protective separation between CirCUits ...........coooiiiiiiii i 47
Figure 102 — Current path tested in the looping through circuit ..............cooiii s 72
Figure 103 — Circuit diagram for testing electronic switches and HBES/BACS switches
according to 17.1071 and 101 .4 ..ot 72
Figure 104 — Minimum creepage and clearances on printed circuit boards............................ 73
Figure 105 — SUIGE 1St .iuiiiiii e e 74
Figure BB.1 — 120 V 15 W (LT Spice MOdel)......oiumiiiiiiiii e 87
Figure BB.2 — 230 V 15 W (LT Spice MOdel)......oiumiiiiiiiiii e 88
Figure BB.3 — Model for multiple [amp [0ads ........ccoiniiriiii e, 89
Figure BB.4 — I5ggk and 12t for multiple 12mMp 108dS .........o.iuiiriiierieiceieieeeseeceee e 90
Figure DD.1 — Test setup for AC mains connection according to IEC 61000-4-4.................... 93
Figure DD.2 — Test setup for bus and DC mains connection according to

IEC B1000-4-4 ..o e aans 94
Figure DD.3 — Test setup for AC mains connection according to IEC 61000-4-5.................... 95
Figure DD.4 — Test setup for bus and DC mains connection according to

B C BT000-4-5 oottt anns 96
Figure DD.5 — Test setup for the ESD according to IEC 61000-4-2 .........ccoooiiiiiiiiiiiiiiieenn, 97
Figure DD.6 — Test setup for AC mains connection according to IEC 61000-4-6.................... 98
Figure DD.7 — Test setup for bus and DC mains connection according to

IEC BT000-4-6 ...eeneieiei ettt ettt anns 99
Figure EE.1 — Example of Wiring diagram...... ... 103
Figure EE.2 — Timing leading edge dimming method ..............cooiiiiiiii e 106
Figure EE.3 — Timing trailing edge dimming method ..o 111
Figure EE.4 — Circuit to test the properties of the phase-cut dimmer during the non-
conducting phase (Method 1) ... 117
Figure EE.5 — Circuit to test the properties of the phase-cut dimmer during the non-
conducting phase (Method 2) ... 118
Figure EE.6 — Circuit to test the properties of the phase-cut dimmer during the

transition from the non-conducting to the conducting phase .............cooiiiiii i, 119
Figure EE.7 — Circuit to test the properties of the phase-cut dimmer during the

EleCtroNiC Off-State .. e e 121
Figure EE.8 — Waveform of AC voltage source — Leading edge.........cccoveviiiiiiiiniiniineennn. 122
Figure EE.9 — Waveform of AC voltage source — Trailingedge .........ccoooviiiiiiiiiiiiincneen 122
Figure EE.10 — Equivalent circuit for controlgear in the on state to be used during

Lo [T g1 aT=T g =TS PP 123
Figure EE.11 — Equivalent circuit for controlgear being in off state.................cc.o. 124

Figure EE.12 — TeSt @NCIOSUIE ...ceeiii e 127



IEC 60669-2-1 Ed.5.0 - Preview only Copy via ILNAS e-Shop

-4 - IEC 60669-2-1:2021 © |EC 2021

Figure EE.13 — Geometry of microphone placement in regard to device under test ............. 127
Figure EE.14 — Test circuit to test stability of phase angle ... 128
Figure EE.15 — Possibilities for proper triggering ........ooooiiiiii e 129
Figure EE.16 — Equivalent Circuit EC_CG2 ... .o 130
Table 1 — Number of specimens needed for the tests..........oooi i, 16
Table 15 — Test voltage, points of application and minimum values of insulating

resistance for the verification of electric strength ... 29
Table 101 — Permissible temperature rise values ..o 33
Table 102 — Application of tests for making and breaking capacity and normal

operation for electronic switches and HBES/BACS switches according to 7.102.2................. 36
Table 103 — Relationship between rated current and capacitance ..................ccccoiiiin. 40
Table 104 — Values for /pggK and 12t depending on the type of distribution system ............... 42
Table 105 — Calculated Circuit parameters .........c.iiiiiiiii e 43
Table 106 — Test loads for HBES/BACS switches for heating installations ............................ 44
Table 23 — Creepage distances, clearances and distances through insulating sealing

o0 2 1 001U o P 45
Table 107 — Relation between the rated voltage of the HBES/BACS switch, the rated
insulation voltage and the rated impulse voltage ..o 48
Table 108 — Minimum clearances without verification test ... 49
Table 109 — Test voltages and corresponding altitudes ..., 50
Table 110 — Minimum clearances with verification test ... 50
Table 111 — Minimum creepage distances of basic, supplementary and reinforced

insulation without verification test for clearances ............coooiiiiiiiiii i 51
Table 112 — Minimum creepage distances of basic, supplementary and reinforced

insulation with verification test for clearances ... 51
Table 113 — Immunity tEStS (OVEIVIEW) ... e 54
Table 114 — Voltage dip and short-interruption test values ..., 55
Table 115 — Surge immunity 1€t VOItagesS ......uoiniiii e 56
Table 116 — Fast transient test values ... e 57
Table 117 — Values for radiated electromagnetic field test of IEC 61000-4-38....................... 59
Table 118 — Measurement Methods ... ... e 62
Table 119 — Protection methods and test conditions ... 64
=] o1 TN B B 02 o X= Tod ) (o] = TS 68
Table A.101 — Maximum current and minimum cross-sectional area...................cocoiiil. 76
Table E. 101 — Energy for impact tests ... 83
Table AA.1T — FUNCHONS OVEIVIEW . ..uiiiiiiee et 85
JLIR= Lo L= = = 0 B 1= T o ¥ o N 86
Table EE.1 — Nominal mains voltage 100 V — Frequency 50 Hz or 60 Hz ............................ 107
Table EE.2 — Nominal mains voltage 120 V — Frequency 50 Hz or 60 Hz ............................ 107
Table EE.3 — Nominal mains voltage 200 V — Frequency 50 Hzor60 Hz ...................ccllL 107
Table EE.4 — Nominal mains voltage 230 V — Frequency 50 Hzor60 Hz ......................llL 107
Table EE.5 — Nominal mains voltage 277 V — Frequency 50 Hz or 60 Hz ............................ 107

Table EE.6 — Slew rate for voltage decrease across the phase-cut dimmer......................... 108



IEC 60669-2-1 Ed.5.0 - Preview only Copy via ILNAS e-Shop

IEC 60669-2-1:2021 © |IEC 2021 -5-

Table EE.7 — Nominal mains voltage 100 V — Frequency 50 Hz or60 Hz .................ccoll 109
Table EE.8 — Nominal mains voltage 120 V — Frequency S50 Hz or 60 Hz .............coociiennie. 109
Table EE.9 — Nominal mains voltage 200 V — Frequency 50 Hz or 60 Hz ............................ 109
Table EE.10 — Nominal mains voltage 230 V — Frequency 50 Hz or 60 Hz .......................... 109
Table EE.11 — Nominal mains voltage 277 V — Frequency 50 Hz or 60 Hz .......................... 110
Table EE.12 — Nominal mains voltage from 100 V to 277 V — Frequency 50 Hz or

L0 2P 112
Table EE.13 — Nominal mains moltage 100 V — Frequency 50 Hz or60 Hz ......................... 113
Table EE.14 — Nominal mains voltage 120 V — Frequency 50 Hz or 60 Hz .......................... 113
Table EE.15 — Nominal mains voltage 200 V — Frequency 50 Hz or 60 Hz .......................... 113
Table EE.16 — Nominal mains voltage 230 V — Frequency 50 Hz or 60 Hz .......................... 114
Table EE.17 — Nominal mains voltage 277 V — Frequency 50 Hz or 60 Hz .......................... 114
Table EE.18 — Currents and voltages for controlgear during the electronic off state ............ 115
Table EE.19 — Parameters for testing purpoSes ..o 116
Table EE.20 — Parameters for testing purpPOSEeS .....c.oieiiiii i 125



IEC 60669-2-1 Ed.5.0 - Preview only Copy via ILNAS e-Shop

-6 - IEC 60669-2-1:2021 © |EC 2021

INTERNATIONAL ELECTROTECHNICAL COMMISSION

SWITCHES FOR HOUSEHOLD AND
SIMILAR FIXED ELECTRICAL INSTALLATIONS -

Part 2-1: Particular requirements — Electronic control devices

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, 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.

2) 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.

3) 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.

4) 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.

5) 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.

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

7) 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.

8) 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.

9) 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 60669-2-1 has been prepared by subcommittee 23B: Plugs,
socket-outlets and switches, of IEC technical committee 23: Electrical accessories.

This fifth edition cancels and replaces the fourth edition published in 2002, Amendment 1:2008
and Amendment 2:2015. This edition constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) incorporation of the requirements for HBES switches, previously included in
IEC 60669-2-5;

b) modification of 19.106, test and requirements for switches for LEDs;

c) general indication to cover electronic control devices;

d) test for looping through.
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The text of this International Standard is based on the following documents:

FDIS Report on voting
23B/1326/FDIS 23B/1342/RVD

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

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

This part of IEC 60669 is to be used in conjunction with IEC 60669-1:2017, hereinafter referred
to as Part 1. It lists the changes necessary to convert that standard into a specific standard for
electronic control devices.

In this document, the following print types are used:

requirements proper: in roman type;

test specifications: in italic type;

— notes: in smaller roman type.

Subclauses, figures, tables or notes which are additional to those in Part 1 are numbered
starting from 101.

A list of all the parts in the IEC 60669 series, published under the general title Switches for
household and similar fixed electrical installations, can be found on the IEC website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch” in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

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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