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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, 
socketoutlets 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 

• 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 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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SWITCHES FOR HOUSEHOLD AND  
SIMILAR FIXED ELECTRICAL INSTALLATIONS –  

 
Part 2-1: Particular requirements – Electronic control devices  

 
 
 

1 Scope 

This clause of Part 1 is completely replaced by the following: 

This part of IEC 60669 applies to electronic control devices, a general term to cover electronic 
switches, home and building electronic systems (HBES) / building automation and control 
systems (BACS) switches and electronic extension units. 

It applies to electronic switches and to HBES/BACS switches, for alternating current (AC) only 
with a rated switching voltage not exceeding 250 V and a rated current not exceeding 16 A, 
intended for household and similar fixed electrical installations, either indoors or outdoors. 

It also applies to electronic extension units with a rated supply voltage not exceeding 250 V AC 
and 120 V DC, such as sensors and push buttons. 

This document also applies to electronic remote control switches (RCS) and electronic time 
delay switches (TDS). Particular requirements are given in Annex FF. 

Switches including only passive components such as resistors, capacitors, inductors, positive 
temperature coefficient (PTC) and negative temperature coefficient (NTC) components, 
varistors, printed wiring boards and connectors are not considered as electronic control devices.  

This document also applies to electronic switches and HBES/BACS switches for the operation 
of lighting equipment circuits and the control of the brightness of lighting equipment (dimmers) 
as well as the control of the speed of motors (for example, those used in ventilating fans) and 
for other purposes (for example, heating controls). 

The operation and/or control as mentioned above can be transmitted by an electronic signal via 
several media, for example, powerline (mains), twisted pair, optical fibre, radio frequency, 
infrared, etc. and are performed: 

– intentionally by a person via an actuating member, a key, a card, etc., via a sensing surface 
or a sensing unit, by means of touch, proximity, turn, optical, acoustic, thermal; 

– by physical means, for example, light, temperature, humidity, time, wind velocity, presence 
of people; 

– by any other influence. 

This document also applies to electronic control devices which include integrated radio 
receivers and transmitters. 

This document covers only those requirements for mounting boxes which are necessary for the 
tests on the electronic control devices.  

Requirements for general purpose mounting boxes are given in the relevant part, if any, of 
IEC 60670. 
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Electronic control devices complying with this document are suitable for use at ambient 
temperature not normally exceeding 25 °C but occasionally reaching 35 °C with a lower limit of 
the ambient air temperature of −5 °C. 

NOTE 1 For lower temperatures, see Annex E. 

Functional safety aspects are not covered by this document. Functional safety requirements 
are covered by the standards of the controlled devices. 

In locations where special conditions prevail, such as in ships, vehicles and the like and in 
hazardous locations, for example where explosions are liable to occur, special construction 
and/or additional requirements may be required. 

This document is not intended to cover devices which are designed to be incorporated in 
appliances or are intended to be delivered together with a specific appliance and which are 
within the scope of IEC 60730 (all parts) or IEC 61058-1.  

Examples of designs of electronic switches and HBES/BACS switches and functions are shown 
in Annex AA. 

Additional requirements for electronic control devices using DLT-technology in accordance with 
IEC 62756-1 are given in Annex CC. 

Electrical interface specification for phase-cut dimmer used in phase-cut dimmed lighting 
systems are given for information only in Annex EE. 

NOTE 2 Electronic switches and HBES/BACS switches without a mechanical switch in the main circuit do not 
provide a "full off-state". Therefore, the circuit on the load side are to be considered to be live. 

2 Normative references 

This clause of Part 1 applies except as follows. 

Addition: 

IEC 60050-845, International Electrotechnical Vocabulary (IEV) – Part 845: Lighting (available 
at www.electropedia.org) 

IEC 60068-2-78, Environmental testing – Part 2-78: Tests – Test Cab: Damp heat, steady state 

IEC 60127 (all parts), Miniature fuses 

IEC 60317 (all parts), Specifications for particular types of winding wires 

IEC 60317-0-1:2013, Specifications for particular types of winding wires – Part 0-1: General 
requirements – Enamelled round copper wire 

IEC 60384-14:2013, Fixed capacitors for use in electronic equipment – Part 14: Sectional 
specification – Fixed capacitors for electromagnetic interference suppression and connection 
to the supply mains  
IEC 60384-14:2013/AMD1:2016 

IEC 60664-1:2020, Insulation coordination for equipment within low-voltage supply systems – 
Part 1: Principles, requirements and tests 

IEC 60669-1:2017, Switches for household and similar fixed electrical installations – Part 1: 
General requirements  
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IEC 60669-2-2:2006, Switches for household and similar fixed electrical installations – Part 2-2: 
Particular requirements – Electromagnetic remote-control switches (RCS) 

IEC 60669-2-3:2006, Switches for household and similar fixed electrical installations – Part 2-3: 
Particular requirements – Time-delay switches (TDS) 

IEC 60670 (all parts), Boxes and enclosures for electrical accessories for household and similar 
fixed electrical installations  

IEC 60704-1, Household and similar electrical appliances – Test code for the determination of 
airborne acoustical noise – Part 1: General requirements 

IEC 60715, Dimensions of low-voltage switchgear and controlgear – Standardized mounting on 
rails for mechanical support of switchgear, controlgear and accessories 

IEC 60730 (all parts), Automatic electrical controls  

IEC 60990, Methods of measurement of touch current and protective conductor current 

IEC 60999-1, Connecting devices – Electrical copper conductors – Safety requirements for 
screw-type and screwless-type clamping units – Part 1: General requirements and particular 
requirements for clamping units for conductors from 0,2 mm2 up to 35 mm2 (included) 

IEC 61000-2-2, Electromagnetic compatibility (EMC) – Part 2-2: Environment – Compatibility 
levels for low-frequency conducted disturbances and signaling in public low-voltage power 
supply systems 

IEC 61000-3-2:2018, Electromagnetic compatibility (EMC) – Part 3-2: Limits – Limits for 
harmonic current emissions (equipment input current ≤ 16 A per phase)  

IEC 61000-3-3:2013, Electromagnetic compatibility (EMC) – Part 3-3: Limits – Limitation of 
voltage changes, voltage fluctuations and flicker in public low-voltage supply systems, for 
equipment with rated current ≤ 16 A per phase and not subject to conditional connection 
IEC 61000-3-3:2013/AMD1:2017 

IEC 61000-4-2, Electromagnetic compatibility (EMC) − Part 4-2: Testing and measurement 
techniques − Electrostatic discharge immunity test  

IEC 61000-4-3, Electromagnetic compatibility (EMC) − Part 4-3: Testing and measurement 
techniques − Radiated, radio-frequency, electromagnetic field immunity test 

IEC 61000-4-4, Electromagnetic compatibility (EMC) − Part 4-4: Testing and measurement 
techniques − Electrical fast transient/burst immunity test 

IEC 61000-4-5, Electromagnetic compatibility (EMC) − Part 4-5: Testing and measurement 
techniques − Surge immunity test  

IEC 61000-4-6, Electromagnetic compatibility (EMC) − Part 4-6: Testing and measurement 
techniques − Immunity to conducted disturbances, induced by radio-frequency fields 

IEC 61000-4-8, Electromagnetic compatibility (EMC) – Part 4-8: Testing and measurement 
techniques – Power frequency magnetic field immunity test  

IEC 61000-4-11, Electromagnetic compatibility (EMC) − Part 4-11: Testing and measurement 
techniques − Voltage dips, short interruptions and voltage variations immunity tests for 
equipment with input current up to 16 A per phase 
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IEC 61000-4-20:2010, Electromagnetic compatibility (EMC) – Part 4-20: Testing and 
measurement techniques – Emission and immunity testing in transverse electromagnetic (TEM) 
waveguides 

IEC 61558-2-6, Safety of transformers, reactors, power supply units and similar products for 
supply voltages up to 1 100 V – Part 2-6: Particular requirements and tests for safety isolating 
transformers and power supply units incorporating safety isolating transformers  

IEC 61558-2-16, Safety of transformers, reactors, power supply units and similar products for 
supply voltages up to 1 100 V – Part 2-16: Particular requirements and tests for switch mode 
power supply units and transformers for switch mode power supply units 

IEC 62504, General lighting – Light emitting diode (LED) products and related equipment – 
Terms and definitions 

IEC 62756-1, Digital load side transmission lighting control (DLT) – Part 1: Basic requirements 

IEC/TR 63037:2019, Electrical interface specifications for self ballasted lamps and controlgear 
in phase-cut dimmed lighting systems 

IEC 63044-3:2017, Home and Building Electronic Systems (HBES) and Building Automation 
and Control Systems (BACS) – Part 3: Electrical safety requirements 

CISPR 14-1:2016, Electromagnetic compatibility – Requirements for household appliances, 
electric tools and similar apparatus – Part 1: Emission 

CISPR 15:2018, Limits and methods of measurement of radio disturbance characteristics of 
electrical lighting and similar equipment 

CISPR 32:2015, Electromagnetic compatibility of multimedia equipment – Emission 
requirements 
CISPR 32:2015/AMD1:2019 

ISO 306:2013, Plastics – Thermoplastic materials – Determination of Vicat softening 
temperature (VST) 

ISO 3741, Acoustics – Determination of sound power levels and sound energy levels of noise 
sources using sound pressure – Precision methods for reverberation test rooms 

ISO 3744, Acoustics – Determination of sound power levels and sound energy levels of noise 
sources using sound pressure – Engineering methods for an essentially free field over a 
reflecting plane 

3 Terms and definitions 

This clause of Part 1 applies except as follows. 

Add the terms and definitions in IEC 63044-3:2017 and the following: 

3.101 
electronic switch  
stand-alone device designed to make or break and/or control directly the current in one or more 
electric circuits either through mechanical switching element(s) via an electronic control circuit, 
or through an electronic switching element via a mechanical/electronic control circuit 
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Note 1 to entry: A stand-alone device can still be controlled remotely via RF, IR or a dedicated electronic extension 
unit. 

Note 2 to entry: To make or break and/or to control directly means that an actuator makes or breaks the current 
and/or controls the current. 

3.102 
HBES/BACS   
combination of HBES/BACS products (including their separate connected/detachable devices) 
linked together via one or more HBES/BACS networks  

Note 1 to entry: Other names used such as "home control network", "home control systems", "home and building 
electronic systems", "building systems", "building automation system", etc. describe types of HBES/BACS system.  

Note 2 to entry: HBES is the abbreviated term for "home and building electronic systems" and BACS is the 
abbreviated term for "building automation and control systems". 

[SOURCE: IEC 63044-1:2017, 3.1.3, modified – Note 2 added.] 

3.103 
HBES/BACS switch 
network operated electronic device intended to be used in an HBES/BACS, using two-way 
communication and designed to make or break and/or to control directly the current in one or 
more electric circuits 

Note 1 to entry: The communication can use different media, for example twisted pair (TP), power line (PL), infrared 
(IR) and radio frequency (RF). 

Note 2 to entry: To make or break and/or to control directly means that an actuator makes or breaks the current 
and/or controls the current. 

3.104 
electronic extension unit 
device connected to an electronic switch, an HBES/BACS switch, and to lighting products used 
in lighting systems in the building environment in order to remotely control and/or to monitor the 
electronic switch, the HBES/BACS switch, and lighting products used in lighting systems in the 
building environment 

Note 1 to entry: The electronic extension unit does not control directly the current in one or more circuits (e.g. 
sensors, HBES/BACS push buttons, status display). 

3.105 
ELV 
extra low voltage 
nominal voltage in the electrical installation of buildings according to the voltage band I 
specified in IEC 61140:2016 

Note 1 to entry: Voltage band I according to IEC 61140 is a voltage below or equal to 50 V AC or 120 V DC. 

[SOURCE: IEC 63044-3:2017, 3.1.7, modified – The publication IEC 61140 has been dated.] 

3.106 
FELV 
functional extra low voltage 
electrical circuit in which the nominal voltage cannot exceed ELV under normal conditions 

Note 1 to entry: FELV has simple separation from mains. 

Note 2 to entry: A FELV circuit is not safe to touch and may be connected to protective earth. 

[SOURCE: IEC 63044-3:2017, 3.1.9, modified – The word "circuit" has been omitted from both 
terms.] 
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3.107 
SELV circuit  
safety extra low voltage circuit 
electrical circuit in which the nominal voltage cannot exceed ELV 

– under normal conditions, 
– under single fault conditions, including earth fault in other circuits 

Note 1 to entry: SELV has simple separation from PELV and other SELV systems, and earth and protective 
separation from all other circuits. 

Note 2 to entry: Under normal conditions and single-fault conditions in a dry location inside a building, a SELV 
circuit with a voltage not higher than 25 V AC or 60 V DC is safe to touch. 

[SOURCE: IEC 63044-3:2017, 3.1.10] 

3.108 
PELV circuit 
protective extra low voltage circuit 
electrical circuit in which the nominal voltage cannot exceed ELV 

– under normal conditions, 
– under single-fault conditions, except earth fault in other circuits 

Note 1 to entry: PELV has protective separation from all circuits other than PELV, SELV or earth. 

Note 2 to entry: PELV circuit is safe to touch within the same equipotential bonding area inside a building under 
the following conditions: under normal and single-fault conditions in dry locations and with no large contact area with 
a voltage not higher than 25 V AC or 60 V DC; otherwise not higher than 12 V AC or 30 V DC. 

[SOURCE: IEC 63044-3:2017, 3.1.11] 

3.109 
simple separation 
separation between circuits or between a circuit and earth by means of basic insulation 

[SOURCE: IEC 63044-3:2017, 3.1.12] 

3.110 
protective separation 
separation of one electric circuit from another by means of 

– double insulation, or 
– basic insulation and protective screening (shielding), or 
– reinforced insulation 

[SOURCE: IEC 63044-3:2017, 3.1.13] 

3.111 
basic insulation 
insulation of hazardous-live-parts which provides basic protection 

Note 1 to entry: This concept does not apply to insulation used exclusively for functional purposes. 

[SOURCE: IEC 63044-3:2017, 3.1.14, modified – The note has been added.] 

3.112 
supplementary insulation 
independent insulation applied in addition to basic insulation for fault protection 

[SOURCE: IEC 63044-3:2017, 3.1.16] 
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