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EN IEC 60947-5-2:2020 (E) 

European foreword 

The text of document 121A/313/FDIS, future edition 4 of IEC 60947-5-2, prepared by SC 121A "Low-
voltage switchgear and controlgear" of IEC/TC 121 "Switchgear and controlgear and their assemblies 
for low voltage" was submitted to the IEC-CENELEC parallel vote and approved by CENELEC as 
EN IEC 60947-5-2:2020. 

The following dates are fixed: 

• latest date by which the document has
to be implemented at national level by
publication of an identical national
standard or by endorsement

(dop) 2020-09-27 

• latest date by which the national
standards conflicting with the 
document have to be withdrawn

(dow) 2023-03-27 

This document supersedes EN 60947-5-2:2007 and all of its amendments and corrigenda (if any). 

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

 This document has been prepared under a mandate given to CENELEC by the European 
Commission and the European Free Trade Association, and supports essential requirements of EU 
Directive(s). 

For the relationship with EU Directives see informative Annexes ZZA and ZZB, which are an integral 
part of this document. 

Endorsement notice 

The text of the International Standard IEC 60947-5-2:2019 was approved by CENELEC as a 
European Standard without any modification. 

In the official version, for Bibliography, the following notes have to be added for the standards 
indicated: 

IEC 60825 (series) NOTE Harmonized as EN 60825 (series) 

IEC 61000-3-2:2018 NOTE Harmonized as EN IEC 61000-3-2:2019 (not modified) 

IEC 61000-3-3:2013 NOTE Harmonized as EN 61000-3-3:2013 (not modified) 

IEC 61000-3-3:2013/A1:2017 NOTE Harmonized as EN 61000-3-3:2013/A1:2019 (not modified) 

IEC 61076-2-101 NOTE Harmonized as EN 61076-2-101 

IEC 61076-2-104 NOTE Harmonized as EN 61076-2-104 

IEC 61076-2-105 NOTE Harmonized as EN 61076-2-105 

IEC 62471:2006 NOTE Harmonized as EN 62471:2008 (modified) 

IEC 62683-1:2017 NOTE Harmonized as EN 62683-1:2017 (not modified) 

ISO 7010 NOTE Harmonized as EN ISO 7010 
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Annex ZA 
(normative) 

Normative references to international publications 
with their corresponding European publications 

The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements 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.  

NOTE 1   Where an International Publication has been modified by common modifications, indicated by (mod), the relevant 
EN/HD applies.  

NOTE 2   Up-to-date information on the latest versions of the European Standards listed in this annex is available here: 
www.cenelec.eu.  

Publication Year Title EN/HD Year 
IEC 60068-2-6 2007 Environmental testing – Part 2-6: Tests 

– Test Fc: Vibration (sinusoidal)
EN 60068-2-6 2008 

IEC 60068-2-14 2009 Environmental testing – Part 2-14: Tests
– Test N: Change of temperature

EN 60068-2-14 2009 

IEC 60068-2-27 2008 Environmental testing – Part 2-27: Tests
– Test Ea and guidance: Shock

EN 60068-2-27 2009 

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

EN 60068-2-30 2005 

IEC 60364 series Low-voltage electrical installations HD 60364 series 

IEC 60445 2017 Basic and safety principles for man- 
machine interface, marking and 
identification – Identification of 
equipment terminals, conductor 
terminations and conductors 

EN 60445 2017 

IEC 60695-2-10 2013 Fire hazard testing - Part 2-10: 
Glowing/hot-wire based test methods 
- Glow-wire apparatus and common
test procedure

EN 60695-2-10 2013 

IEC 60695-2-11 2014 Fire hazard testing - Part 2-11: 
Glowing/hot-wire based test methods 
- Glow-wire flammability test method
for end-products (GWEPT)

EN 60695-2-11 2014 

IEC 60695-2-12 2010 Fire hazard testing - Part 2-12: 
Glowing/hot-wire based test methods - 
Glow-wire flammability index (GWFI) 
test method for materials 

EN 60695-2-12 2010 

+ A1 2014 + A1 2014 
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Publication Year Title EN/HD Year 
IEC 60825-1 2014 Safety of laser products - Part 1: 

Equipment classification and 
requirements 

EN 60825-1 2014 

+ AC 2017 

IEC 60947-1 2007 Low-voltage switchgear and controlgear 
- Part 1: General rules

EN 60947-1 2007 

+ A1 2010 + A1 2011 
+ A2 2014 + A2 2014 
IEC 61000-4-2 2008 Electromagnetic compatibility (EMC) - 

Part 4-2: Testing and measurement 
techniques - Electrostatic discharge 
immunity test 

EN 61000-4-2 2009 

IEC 61000-4-3 2006 Electromagnetic compatibility (EMC) - 
Part 4-3: Testing and measurement 
techniques - Radiated, radio-frequency, 
electromagnetic field immunity test 

EN 61000-4-3 2006 

+ A1 2007 + A1 2008 
+ A2 2010 + A2 2010 

IEC 61000-4-4 2012 Electromagnetic compatibility (EMC) - 
Part 4-4: Testing and measurement 
techniques - Electrical fast 
transient/burst immunity test 

EN 61000-4-4 2012 

IEC 61000-4-6 2013 Electromagnetic compatibility (EMC) - 
Part 4-6: Testing and measurement 
techniques - Immunity to conducted 
disturbances, induced by radio-
frequency fields 

EN 61000-4-6 2014 

+ AC 2015 

IEC 61000-4-8 2009 Electromagnetic compatibility (EMC) - 
Part 4-8: Testing and measurement 
techniques - Power frequency magnetic 
field immunity test 

EC 61000-4-8 2010 

IEC 61000-4-11 2004 Electromagnetic compatibility (EMC) - 
Part 4-11: Testing and measurement 
techniques - Voltage dips, short 
interruptions and voltage variations 
immunity tests 

EN 61000-4-11 2004 

+ A1 2017 + A1 2017 
IEC 61000-4-13 2002 Electromagnetic compatibility (EMC) - 

Part 4-13: Testing and measurement 
techniques - Harmonics and 
interharmonics including mains signalling 
at a.c. power port, low frequency 
immunity tests 

EN 61000-4-13 2002 

+ A1 2009 + A1 2009 
+ A2 2015 + A2 2016 
IEC 61076-2 series Connectors for electronic equipment – 

Product requirements – Part 2: Circular 
connectors 

EN 61076-2 series 

IEC 61140 - Protection against electric shock -
Common aspects for installation
and equipment

EN 61140 2016 
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Publication Year Title EN/HD Year 

IEC 62443 series Security for industrial automation and 
control systems 

EN 62443 series 

IEC 62471 series Photobiological safety of lamps and 
lamp systems 

EN 62471 series 

IEC TR 62471-2 2009 Photobiological safety of lamps and 
lamp systems - Part 2: Guidance on 
manufacturing requirements relating to 
non-laser optical radiation safety 

- - 

CISPR 11 (mod) 2015 Industrial, scientific and medical 
equipment 
– Radio-frequency disturbance
characteristics – Limits and methods
of measurement

EN 55011 2016 

+ A1 2016 + A1 2017 
IEC Guide 117 2010 Electrotechnical equipment - 

Temperatures of touchable hot surfaces 
CLC Guide 29 2007 
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Annex ZZA
 (informative) 

 Relationship between this European standard and the essential 
requirements of Directive 2014/30/EU [2014 OJ L96] aimed to be 

covered 

This European standard has been prepared under the European Commission standardisation request 
C(2016) 7641 final of 30.11.20161, ('M/552'), as regards harmonised standards in support of Directive 
2014/30/EU relating to electromagnetic compatibility, to provide one voluntary means of conforming to 
essential requirements of Directive 2014/30/EU of the European Parliament and of the Council of 26 
February 2014 on the harmonisation of the laws of the Member States relating to electromagnetic 
compatibility [2014 OJ L96]. 

Once this standard is cited in the Official Journal of the European Union under that Directive, 
compliance with the normative clauses of this standard given in Table ZZA.1 confers, within the limits 
of the scope of this standard, a presumption of conformity with the corresponding essential 
requirements of that Directive, and associated EFTA regulations. 

Table ZZA.1 — Correspondence between this European standard and the Essential 
Requirements set out in Directive 2014/30/EU [2014 OJ L96] 

Essential requirements of 
Directive 2014/30/EU 

Clause(s) / sub-clause(s) of 
this EN Remarks / Notes 

Annex I. 1(a) 8.2.6.1, 8.2.6.3, 9.6.1, 

Electromagnetic 
disturbances 

9.6.3 

Annex I. 1(b) 8.2.6.1, 8.2.6.2, 9.6.1, Full coverage of 

Electromagnetic immunity 9.6.2 requirements for 

conducted and radiated 

disturbances in the range 

150 kHz to 6 GHz 

WARNING 1: Presumption of conformity stays valid only as long as a reference to this European 
standard is maintained in the list published in the Official Journal of the European Union. Users of this 
standard should consult frequently the latest list published in the Official Journal of the European 
Union. 

WARNING 2: Other Union legislation may be applicable to the product(s) falling within the scope of 
this standard. 

1 COMMISSION IMPLEMENTING DECISION C(2016) 7641 final  of  30.11.2016 on a  standardisation request to 
the European Committee for Standardisation, to the  European  Committee  for  Electrotechnical Standardisation 
and to the European Telecommunications Standards Institute as regards harmonised standards in support of 
Directive 2014/30/EU of the European Parliament and of the Council of 26 February 2014 on the harmonisation of 
the laws of the Member States relating to electromagnetic compatibility. 
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Annex ZZB
(informative) 

Relationship between this European standard and the safety 
objectives of Directive 2014/35/EU [2014 OJ L96] aimed to be 

covered 

This European standard has been prepared under a Commission’s standardisation request relating to 
harmonised standards in the field of the Low Voltage Directive, M/511, to provide one voluntary means 
of conforming to safety objectives of Directive 2014/35/EU of the European Parliament and of the 
Council of 26 February 2014 on the harmonisation of the laws of the Member States relating to the 
making available on the market of electrical equipment designed for use within certain voltage limits 
[2014 OJ L96]. 

Once this standard is cited in the Official Journal of the European Union under that Directive, 
compliance with the normative clauses of this standard given in Table ZZB.1 confers, within the limits 
of the scope of this standard, a presumption of conformity with the corresponding safety objectives of 
that Directive, and associated EFTA regulations. 

Table ZZB.1 — Correspondence between this European standard and Annex I of Directive 
2014/35/EU [2014 OJ L96] 

Safety objectives of Directive 
2014/35/EU 

Clause(s) / sub-clause(s) of 
this EN Remarks/note 

1 a) 1,  2,  3,  4,  5.3,  5.4,  6.1, 6.2, 
6.3,   6.4,  7.1,   8.1,   8.2, 9.1, 
9.2, 9.3, ANNEX B 

1 b) 1, 2, 3, 4, 5, 6.1, 6.2, 6.3, 7, 
8.1, 8.2 ANNEX B 

1 c) 1, 2, 3, 4, 5, 6, 7, 8 
Also refer to 2 a) to 2 d) and 3 
a) to 3 c) in this table

2 a) 1, 2, 3, 4, 5.3, 6.1, 8.1, 8.2, 
8.4, 9.1, 9.2, 9.3, ANNEX B, 
ANNEX C 

2 b) 1, 2, 3, 4, 5.3, 5.4, 6.1, 6.3, 
7.1, 8.1, 8.2, 9.2, 9.3 

This document does not 
deal with any specific 
requirement on acoustic 
noise. 
Photobiological 
radiation risk (8.1) is 
covered by using the 
standard informed (EN 
60825- 1/EN 62471 
(all parts)). 

2 c) 1, 2, 3, 4, 5, 6.4, 7, 8.1, 8.4, 
9.1, ANNEX B, ANNEX C 
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Safety objectives of Directive 
2014/35/EU 

Clause(s) / sub-clause(s) of 
this EN Remarks/note 

2 d) 1, 2, 3, 4, 5.3, 5.4, 6.1 7, 8.1, 
8.2, 9.1, 9.2, 9.3, ANNEX B 

3 a) 1, 2, 3, 4, 5, 7, 8.4, 9.1, ANNEX B, 
ANNEX C 

3 b) 1, 2, 3, 4, 5, 8.1 In reference to the scope 
of this document the risk 
about 
biological/chemical 
effects and chemical 
stress (8.1) is not 
recognized and 
therefore not covered. 

3 c) 1, 2, 3, 4, 5, 7.1, 8.1, 8.2, 9.3 

WARNING 1: Presumption of conformity stays valid only as long as a reference to this European 
standard is maintained in the list published in the Official Journal of the European Union. Users of this 
standard should consult frequently the latest list published in the Official Journal of the European 
Union. 

WARNING 2: Other Union legislation may be applicable to the product(s) falling within the scope of 
this standard. 
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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR –  

 
Part 5-2: Control circuit devices and switching elements –  

Proximity switches 
 

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 60947-5-2 has been prepared by subcommittee 121A: Low-voltage 
switchgear and controlgear, of IEC technical committee 121: Switchgear and controlgear and 
their assemblies for low voltage. 

This fourth edition cancels and replaces the third edition published in 2007 and Amendment 
1:2012. This edition constitutes a technical revision. 

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

• update of the scope; 

• adaptation and update of the construction requirements according to IEC Guide 116 (e.g. 
material requirements, artificial optical radiation, instruction requirements, hot surface, 
unattended operation, foreseeable misuse…); 

• modification of the specifications concerning the sensing range and operating distance; 
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• new definitions for photoelectric proximity switch type D with background suppression; 

• integration of the requirements and test procedures of photoelectric proximity switch type 
D with background suppression; 

• update of EMC requirements in Table 9 and Table 10; 

• integration of environmental information requirements and environmental condition by 
referencing Annexes O, W and Q of IEC 60947-1:2007, IEC 60947-1:2007/AMD1:2010 
and IEC 60947-1:2007/AMD2:2014; 

• modification of impulse withstand voltage test (5.3.1.3, 9.3.3.4.5); 

• modification of the references in the (normative) standard body to the (informative) 
Annex A; 

• major update of Annex A (definitions update, new dimensions and shapes); 

• update of C.9.1.1; 

• update of Annex D in order to consider new connector types and normative references; 

• update of Annex F (additional symbols for photoelectric proximity switches). 

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

FDIS Report on voting 

121A/313/FDIS 121A/322/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. 

A list of all the parts in the IEC 60947 series, under the general title Low-voltage switchgear 
and controlgear, can be found on the IEC website. 

This International Standard should be used in conjunction with IEC 60947-1:2007,  
IEC 60947-1:2007/AMD1:2010 and IEC 60947-1:2007/AMD2:2014. 

The provisions of the general rules, IEC 60947-1, are applicable to this document, where 
specifically called for. General rules, clauses and subclauses thus applicable, as well as 
tables, figures and annexes are identified by a reference to IEC 60947-1, for example 1.2.3, 
Table 4 or Annex A of IEC 60947-1:2007. 

The following differing practices of a less permanent nature exist in the countries indicated 
below. 

• 8.1.7.3: recommendations are given in the National US Electrical Code about connections 
means;  

• 8.1.7.4: in the United States of America, there are other documents that define conductor 
colour coding schemes that can apply to the installation of proximity switches; 

• 8.1.15.2: for European Union Countries: in certain ranges the defined limits of exposure 
values in IEC 60825-1:2014 exceed the requirements of the European directive 
2006/25/EC Directive on the minimum health and safety requirements regarding the 
exposure of workers to risks arising from physical agents (artificial optical radiation). 
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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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LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR –  
 

Part 5-2: Control circuit devices and switching elements –  
Proximity switches 

 
 
 

1 Scope 

This part of IEC 60947 applies to inductive and capacitive proximity switches that sense the 
presence of metallic and/or non-metallic objects, ultrasonic proximity switches that sense the 
presence of sound reflecting objects, photoelectric proximity switches that sense the presence 
of objects and non-mechanical magnetic proximity switches that sense the presence of 
objects with a magnetic field. 

Products covered by the scope of this document are not subjected to defined behaviours 
under fault conditions. Proximity switches with defined behaviour are covered by  
IEC 60947-5-3 and have to fulfil additional requirements. 

These proximity switches are self-contained, have semiconductor switching element(s) and 
are intended to be connected to circuits, the rated voltage of which does not exceed 250 V 
50 Hz/60 Hz AC RMS or 300 V DC. 

Examples of typical applications for in-scope products: 

• factory automation and machinery industry; 

• logistic and packaging industry; 

• conveyor belts, lifts; 

• process industry; 

• power plants. 

Special applications (e.g. corrosive atmosphere) can cause additional requirements. 

This document is not intended to cover proximity switches with analogue outputs. 

The object of this document is to state for proximity switches: 

• definitions; 

• classification; 

• characteristics; 

• product information; 

• normal service, mounting and transport conditions; 

• constructional and performance requirements; 

• tests to verify rated characteristics. 

Products covered by the scope of this document are expected to be selected, installed, and 
maintained by skilled personnel only. 
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2 Normative references 

The following documents are referred to in the text in such a way that some or all of their 
content constitutes requirements 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 60068-2-6:2007, Environmental testing – Part 2-6: Tests – Test Fc: Vibration (sinusoidal) 

IEC 60068-2-14:2009, Environmental testing – Part 2-14: Tests – Test N: Change of 
temperature 

IEC 60068-2-27:2008, Environmental testing – Part 2-27: Tests – Test Ea and guidance: 
Shock 

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

IEC 60364 (all parts), Low-voltage electrical installations 

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

IEC 60445:2017, Basic and safety principles for man-machine interface, marking and 
identification – Identification of equipment terminals, conductor terminations and conductors 

IEC 60695-2-10:2013, Fire hazard testing – Part 2-10: Glowing/hot-wire based test methods – 
Glow-wire apparatus and common test procedure 

IEC 60695-2-11:2014, Fire hazard testing – Part 2-11: Glowing/hot-wire based test methods – 
Glow-wire flammability test method for end-products (GWEPT) 

IEC 60695-2-12:2010, Fire hazard testing – Part 2-12: Glowing/hot-wire based test methods – 
Glow-wire flammability index (GWFI) test method for materials  
IEC 60695-2-12:2010/AMD1:2014 

IEC 60825-1:2014, Safety of laser products – Part 1: Equipment classification and 
requirements 

IEC 60947-1:2007, Low-voltage switchgear and controlgear – Part 1: General rules  
IEC 60947-1:2007/AMD1:2010 
IEC 60947-1:2007/AMD2:2014 

IEC 60947-5-3, Low-voltage switchgear and controlgear – Part 5-3: Control circuit devices 
and switching elements – Requirements for proximity devices with defined behaviour under 
fault conditions (PDDB) 

IEC 61000-4-2:2008, Electromagnetic compatibility (EMC) – Part 4-2: Testing and 
measurement techniques – Electrostatic discharge immunity test 

IEC 61000-4-3:2006, Electromagnetic compatibility (EMC) – Part 4-3: Testing and 
measurement techniques – Radiated, radio-frequency, electromagnetic field immunity test  
IEC 61000-4-3:2006/AMD1:2007 
IEC 61000-4-3:2006/AMD2:2010 
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IEC 61000-4-4:2012, Electromagnetic compatibility (EMC) – Part 4-4: Testing and 
measurement techniques – Electrical fast transient/burst immunity test 

IEC 61000-4-6:2013, Electromagnetic compatibility (EMC) – Part 4-6: Testing and 
measurement techniques – Immunity to conducted disturbances, induced by radio-frequency 
fields 

IEC 61000-4-8:2009, Electromagnetic compatibility (EMC) – Part 4-8: Testing and 
measurement techniques – Power frequency magnetic field immunity test 

IEC 61000-4-11:2004, Electromagnetic compatibility (EMC) – Part 4-11: Testing and 
measurement techniques – Voltage dips, short interruptions and voltage variations immunity 
tests  
IEC 61000-4-11:2004/AMD1:2017 

IEC 61076-2 (all parts), Connectors for electronic equipment – Product requirements – Part 2: 
Circular connectors 

IEC 61140, Protection against electric shock – Common aspects for installation and 
equipment 

IEC 62443 (all parts), Industrial communication networks – Network and system security 

IEC 62471 (all parts), Photobiological safety of lamps and lamp systems 

IEC TR 62471-2:2009, Photobiological safety of lamps and lamp systems – Part 2: Guidance 
on manufacturing requirements relating to non-laser optical radiation safety 

CISPR 11:2015, Industrial, scientific and medical equipment – Radio-frequency disturbance 
characteristics – Limits and methods of measurement  
CISPR 11:2015/AMD1:2016 

IEC Guide 117:2010, Electrotechnical equipment – Temperatures of touchable hot surfaces 

EN 10084:2008, Case hardening steels – Technical delivery conditions 

3 Terms and definitions 

For the purposes of this document, the terms and definitions given in Clause 2 of 
IEC 60947-1:2007, IEC 60947-1:2007AMD1:2010, IEC 60947-1:2007/AMD2:2014 and the 
following apply. 

ISO and IEC maintain terminological databases for use in standardization at the following 
addresses: 

• IEC Electropedia: available at http://www.electropedia.org/  

• ISO Online browsing platform: available at http://www.iso.org/obp  
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Make function ........................................................................................................  3.4.1.1 
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Neutral density filter ...............................................................................................  3.1.1.8 
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OFF-state current ..................................................................................................  3.4.5.1 
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Operating range .....................................................................................................  3.3.1.8 
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Proximity switch .....................................................................................................  3.1.1 

R 

Rated operating distance .......................................................................................  3.3.1.1 
Receiver ................................................................................................................  3.2.13 
Reference axis .......................................................................................................  3.2.2 
Reference axis <inductive, capacitive, non-mechanical magnetic  ..........................  
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Reference axis <Types R and D photoelectric proximity switches> ........................  3.2.2.2 
Reference axis <Type T photoelectric proximity switches> .....................................  3.2.2.3 
Reflector ................................................................................................................  3.2.14 
Repeatability ..........................................................................................................  3.3.4 

S 

Semiconductor switching element ..........................................................................  3.2.1 
Sensing face ..........................................................................................................  3.2.11 
Sensing face <inductive proximity switch> .............................................................  3.2.11.1 
Sensing face <capacitive proximity switch>............................................................  3.2.11.2 
Sensing face <ultrasonic proximity switch> ............................................................  3.2.11.3 
Sensing face <non-mechanical magnetic proximity switch> ....................................  3.2.11.4 
Sensing range .......................................................................................................  3.3.1.2 

Full document details: BS EN IEC 60947-5-2:2020

http://www.avadocuments.com/doc/bs-en-iec-60947-5-2-2020
http://www.avadocuments.com/doc/bs-en-iec-60947-5-2-2020


IEC 60947-5-2:2019 © IEC 2019 – 17 –  

Sensing range displacement ..................................................................................  3.4.6.1 
Snap action ...........................................................................................................  3.4.2 
Sound-absorbing object .........................................................................................  3.2.8 
Sound-reflecting object ..........................................................................................  3.2.7 
Standard target ......................................................................................................  3.2.3 
Switching element characteristics ..........................................................................  3.4 
Switching element function ....................................................................................  3.4.1 

T 

Time delay before availability .................................................................................  3.4.4 
Total beam angle ...................................................................................................  3.3.1.4 
Turn-on and turn-off time <proximity switch> .........................................................  3.4.1.4 
Turn-off time <photoelectric proximity switch> .......................................................  3.4.1.6 
Turn-on time <photoelectric proximity switch> ........................................................  3.4.1.5 
Type D ...................................................................................................................  3.1.1.4.1 
Type D with background suppression .....................................................................  3.1.1.4.1.1 
Type R ...................................................................................................................  3.1.1.4.2 
Type T ...................................................................................................................  3.1.1.4.3 

U 

Ultrasonic proximity switch .....................................................................................  3.1.1.3 
Usable operating distance ......................................................................................  3.3.1.6 

 

3.1 Basic terms and definitions 

3.1.1  
proximity switch 
position switch which is operated without mechanical contact with the moving part 

[SOURCE: IEC 60050-441:2000, 441-14-51] 

3.1.1.1  
inductive proximity switch 
proximity switch producing an electromagnetic field within a sensing zone for detecting 
objects and having a semiconductor switching element 

3.1.1.2  
capacitive proximity switch 
proximity switch producing an electric field within a sensing zone for detecting objects and 
having a semiconductor switching element 

Note 1 to entry: Objects could be either solids or liquids 

3.1.1.3  
ultrasonic proximity switch 
proximity switch which detects objects that either reflect or interrupt ultrasound energy and 
having a semiconductor switching element 

Note 1 to entry: Objects could be either solids or liquids. 

Note 2 to entry: The principle is described in Figure 2 and Figure 3. 
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3.1.1.4  
photoelectric proximity switch 
proximity switch which detects objects that either reflect or interrupt visible or invisible light 
and having a semiconductor switching element 

Note 1 to entry: Objects could be either solids or liquids. 

Note 2 to entry: The principle is described in Figure 4. 

3.1.1.4.1 
Type D 
diffuse reflective photoelectric proximity switch which is directly operated through lateral or 
axial approach to its reference axis by a defined object 

3.1.1.4.1.1 
Type D with background suppression 
photoelectric proximity switch which is directly operated through lateral or axial approach to 
its reference axis by a defined object and specifically optimized for more predictable detection 
at the desired distance of objects with different reflectivity and capable of non-detection of 
objects in a precisely defined region called the background zone 

3.1.1.4.2 
Type R 
retroreflective photoelectric proximity switch which is indirectly operated through lateral 
approach to its reference axis between emitter-receiver and reflector by a defined object 

3.1.1.4.3 
Type T 
through beam photoelectric proximity switch which is indirectly operated through lateral 
approach to its reference axis between emitter and receiver by a defined object 

3.1.1.5  
non-mechanical magnetic proximity switch 
proximity switch which senses the presence of a magnetic field and has a semiconductor 
switching element and no moving parts in the sensing element 

3.1.1.6  
direct operated proximity switch 
proximity switch which detects its target without the use of an external means, e.g. a reflector 

3.1.1.7  
indirect operated proximity switch 
proximity switch which detects its target with the use of an external means, e.g. a reflector 

3.1.1.8  
neutral density filter 
filter which uniformly attenuates the intensity of light over a broad spectral range 

Note 1 to entry: Attenuation is accomplished by using either a light-absorbing glass or a thin-film metal coating 
that combines absorption and reflection. 

3.2 Parts of a proximity switch 

3.2.1  
semiconductor switching element 
an element designed to switch the current of an electric circuit by controlling conductivity of a 
semiconductor 
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3.2.2  
reference axis 
3.2.2.1  
reference axis 
<inductive, capacitive, non-mechanical magnetic and ultrasonic proximity switches> axis 
perpendicular to the sensing face and passing through its centre 

3.2.2.2  
reference axis 
<Types R and D photoelectric proximity switches> axis located midway between the optical 
axis of the emitter and receiver elements or lenses (see Figure 4) 

3.2.2.3  
reference axis 
<Type T photoelectric proximity switches> axis perpendicular to the centre of the emitter 

3.2.3  
standard target 
specified object used for making comparative measurements of the operating distances and 
sensing distances 

3.2.4  
free zone 
volume around the proximity switch which is kept free from any material capable of affecting 
the characteristics of the proximity switch 

3.2.5  
damping material 
material which has an influence on the characteristics of a proximity switch 

3.2.6  
non-damping material 
material which has negligible influence on the characteristics of a proximity switch 

3.2.7  
sound-reflecting object 
object which reflects the ultrasound energy and gives detectable echoes 

3.2.8  
sound-absorbing object 
object with negligible reflecting characteristics for ultrasound energy which gives no 
detectable echo 

3.2.9  
embeddable proximity switch 
proximity switch is "embeddable" when any damping material can be placed around the 
sensing face plane without influencing its characteristics 

3.2.10  
non-embeddable proximity switch 
proximity switch is "non-embeddable" when a specified free zone around its sensing face is 
necessary in order to maintain its characteristics 
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3.2.11  
sensing face 
3.2.11.1  
sensing face 
<inductive proximity switch> surface of the proximity switch through which the 
electromagnetic field emerges 

3.2.11.2  
sensing face 
<capacitive proximity switch> surface of the proximity switch through which the electric field 
emerges 

3.2.11.3  
sensing face 
<ultrasonic proximity switch> surface of the proximity switch where ultrasound is transmitted 
and received 

3.2.11.4  
sensing face 
<non-mechanical magnetic proximity switch> surface of the proximity switch through which 
the change in a magnetic field is detected 

3.2.12  
emitter 
light source, lens and necessary circuitry which provide the light beam 

3.2.13  
receiver 
detector, lens and necessary circuitry to monitor the presence of the light beam from the 
emitter 

3.2.14  
reflector 
specified device used to reflect light back to the receiver for Type R photoelectric proximity 
switches 

3.2.15  
adjuster 
3.2.15.1  
adjuster 
<capacitive proximity switch> part of capacitive proximity switch used to set the operating 
distance, compensating for influence of target material, medium transmission and installation 
(mounting) conditions 

3.2.15.2  
adjuster 
<ultrasonic or photoelectric proximity switch> part of an ultrasonic or a photoelectric proximity 
switch used to set the operating distance within the sensing range 

3.3 Operation of a proximity switch 

3.3.1  
operating distance 
s 
distance at which the target approaching the sensing face along the reference axis causes the 
output signal to change 
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3.3.1.1  
rated operating distance 
sn 
conventional quantity used to designate the operating distances 

Note 1 to entry: It does not take into account either manufacturing tolerances or variations due to external 
conditions such as voltage and temperature. 

Note 2 to entry: sn+ stands for extended rated operating distance. 

3.3.1.2  
sensing range 
sd 
range within which the operating distance may be adjusted 

3.3.1.2.1 
minimum operating distance 
lower limit of the specified sensing range of an ultrasonic or photoelectric proximity switch 

3.3.1.2.2 
maximum operating distance 
upper limit of the specified sensing range of an ultrasonic or photoelectric proximity switch 

3.3.1.3  
blind zone 
zone between the sensing face and the minimum operating distance, where no object can be 
detected 

3.3.1.4  
total beam angle 
solid angle around the reference axis of an ultrasonic proximity switch, where the sound level 
drops by 3 dB 

3.3.1.5  
effective operating distance 
sr 
operating distance of an individual proximity switch, measured at stated temperature, voltage 
and mounting conditions 

3.3.1.6  
usable operating distance 
su 
operating distance of an individual proximity switch, measured under specified conditions 

3.3.1.7  
assured operating distance 
sa 
distance from the sensing face within which the correct operation of the proximity switch 
under specified conditions is assured 

3.3.1.8  
operating range  
ro 
range within which a lateral approach of the target causes the output signal of a through beam 
or retroreflective proximity switch to change 

3.3.2  
lateral approach 
approach of the target perpendicular to the reference axis 
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3.3.3  
axial approach 
approach of the target with its centre maintained on the reference axis 

3.3.4  
repeatability 
R 
value of variation of the effective operating distance (sr) under specified conditions 

3.3.5  
differential travel 
H 
distance between the operating point when the target approaches the proximity switch and the 
release point when the target moves away 

3.4 Switching element characteristics 

3.4.1  
switching element function 
3.4.1.1  
make function 
function which causes load current to flow when a target is detected and load current not to 
flow when a target is not detected 

3.4.1.2  
break function 
function which causes load current not to flow when a target is detected and load current to 
flow when a target is not detected 

3.4.1.3  
make-break function 
changeover function 
switching element combination which contains one make function and one break function 

3.4.1.4  
turn-on and turn-off time 
<proximity switch> time required for the device switching element to turn-on or turn-off after 
the target enters or exits the sensing zone 

3.4.1.5  
turn-on time 
<photoelectric proximity switch> time required for the switching element to respond after the 
target enters the sensing range with excess gain of 2 (see 3.4.6) for Types R, T and D 

3.4.1.6  
turn-off time 
<photoelectric proximity switch> time required for the switching element to respond after the 
target exits the sensing range with excess gain of less than 0,5 (see 3.4.6) for Types R, T and 
D 

3.4.1.7  
active optical signal 
optical signal activating the sensor 

[SOURCE: IEC 62683-1:2017, ACE258] 
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3.4.1.7.1 
light operated 
LO 
switching element function which causes the output element in ON-state in case of the 
presence of active optical signal at the optical receiver (and in OFF-state in case of the 
absence of active optical signal) 

3.4.1.7.2 
dark operated 
DO 
switching element function which causes the output element in OFF state in case of the 
presence of active optical signal at the optical receiver (and in ON-state in case of the 
absence of active optical signal) 

3.4.2  
independent action 
snap action 
switching element function substantially independent from the velocity of the target 

3.4.3  
frequency of operating cycles 
f 
number of operating cycles performed by a proximity switch during a specified period of time 

3.4.4  
time delay before availability 
tv 
time delay before availability is the time between the switching on of the supply voltage and 
the instant at which the proximity switch becomes ready to operate correctly 

3.4.5  
currents 
3.4.5.1  
OFF-state current 
Ir 
current which flows through the load circuit of the proximity switch in the OFF-state 

3.4.5.2  
minimum operational current 
Im 
current which is necessary to maintain ON-state conduction of the switching element 

3.4.5.3  
no-load supply current 
Io 
current drawn by a three- or four-terminal proximity switch from its supply when not connected 
to a load 

3.4.6  
excess gain 
ratio of the light received by the photoelectric proximity switch to the light required to operate 
the photoelectric proximity switch 

Note 1 to entry: This is applicable for photoelectric proximity switch Types R, T and D. 
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3.4.6.1  
sensing range displacement 
calculated number that defines the ability of a device to detect objects of different reflectivity 
at the same distance and also defines the ability of the device to ignore objects regardless of 
reflectivity beyond a certain distance 

Note 1 to entry: This is only applicable for photoelectric proximity switch Type D with background suppression. 

3.4.7  
ambient light 
<photoelectric proximity switch> light which is received by the receiver other than that 
originating from the emitter 

4 Classification 

4.1 General 

Proximity switches shall be classified according to various characteristics as shown in Table 1. 
It is recommended that their dimensions are in accordance with those listed in Annex A. 

 

 

Full document details: BS EN IEC 60947-5-2:2020

http://www.avadocuments.com/doc/bs-en-iec-60947-5-2-2020
http://www.avadocuments.com/doc/bs-en-iec-60947-5-2-2020


 

IEC 60947-5-2:2019 © IEC 2019 – 25 –  

Ta
bl

e 
1 

– 
C

la
ss

ifi
ca

tio
n 

of
 p

ro
xi

m
ity

 s
w

itc
he

s 

1st
 p

s.
/1

 d
ig

it
 

2nd
 p

os
./1

 d
ig

it 
3rd

 p
os

./3
 d

ig
its

 
4th

 p
os

./1
 d

ig
it 

5th
 p

os
./1

 d
ig

it 
6th

 p
os

./1
 d

ig
it 

S
E

N
S

IN
G

 M
E

A
N

S
 

M
E

C
H

A
N

IC
A

L 
IN

S
TA

LL
A

TI
O

N
 

C
O

N
S

TR
U

C
TI

O
N

 F
O

R
M

 
A

N
D

 S
IZ

E
 

S
W

IT
C

H
IN

G
 E

LE
M

E
N

T 
FU

N
C

TI
O

N
 (O

U
TP

U
T)

 
TY

PE
 O

F 
O

U
TP

U
T 

M
E

TH
O

D
 O

F 
C

O
N

N
E

C
TI

O
N

 

4.
2 

4.
3 

4.
4 

4.
5 

4.
6 

4.
7 

I =
 in

du
ct

iv
e 

C
 =

 c
ap

ac
iti

ve
 

U
 =

 u
ltr

as
on

ic
 

D
 =

 d
iff

us
e 

re
fle

ct
iv

e 
ph

ot
oe

le
ct

ric
 

M
 =

 n
on

-m
ec

ha
ni

ca
l 

m
ag

ne
tic

 

R
 =

 r
et

ro
re

fle
ct

iv
e 

ph
ot

oe
le

ct
ric

 

T 
= 

th
ro

ug
h 

be
am

 
ph

ot
oe

le
ct

ric
 

1 
= 

em
be

dd
ab

le
 

2 
= 

no
n-

em
be

dd
ab

le
 

3 
= 

ei
th

er
 

FO
R

M
 (

1 
ca

pi
ta

l l
et

te
r)

 

A
 =

 c
yl

in
dr

ic
al

 

th
re

ad
ed

 b
ar

re
l 

B
 =

 c
yl

in
dr

ic
al

 s
m

oo
th

 b
ar

re
l 

C
 =

 r
ec

ta
ng

ul
ar

 w
ith

 s
qu

ar
e 

cr
os

s-
se

ct
io

n 

D
 =

 r
ec

ta
ng

ul
ar

 w
ith

 
re

ct
an

gu
la

r 
cr

os
s-

se
ct

io
n 

D
IM

E
N

S
IO

N
 (

2 
nu

m
be

rs
) 

fo
r 

di
am

et
er

 o
r 

si
de

 le
ng

th
 

A
 =

 N
O

 (
m

ak
e)

 

B
 =

 N
C

 (
br

ea
k)

 

C
 =

 c
ha

ng
eo

ve
r 

(m
ak

e-
br

ea
k)

 

P
 =

 p
ro

gr
am

m
ab

le
 

by
 u

se
r 

S
 =

 o
th

er
 

P
 =

 P
N

P
-o

ut
pu

t 

3 
or

 4
 te

rm
in

al
 D

C
 

N
 =

 N
P

N
-o

ut
pu

t 

3 
or

 4
 te

rm
in

al
 D

C
 

D
 =

 2
 te

rm
in

al
 D

C
 

F 
= 

2 
te

rm
in

al
 A

C
 

U
 =

 2
 te

rm
in

al
 

A
C

 o
r 

D
C

 

S
 =

 o
th

er
 

1 
= 

in
te

gr
al

 le
ad

s 

2 
= 

pl
ug

-in
 

3 
= 

sc
re

w
 

9 
= 

ot
he

r 

U
ltr

as
on

ic
 p

ro
xi

m
ity

 s
w

itc
h 

ex
am

pl
e:

 

U
 

3 
A

30
 

A
 

D
 

2 

U
ltr

as
on

ic
 

E
ith

er
 

C
yl

in
dr

ic
al

 th
re

ad
ed

 

∅
 3

0 
m

m
 

N
O

 (
m

ak
e)

 fu
nc

tio
n 

2 
te

rm
in

al
 D

C
 

P
lu

g-
in

 

  

Fu
ll 

do
cu

m
en

t d
et

ai
ls

: B
S 

EN
 IE

C
 6

09
47

-5
-2

:2
02

0

http://www.avadocuments.com/doc/bs-en-iec-60947-5-2-2020
http://www.avadocuments.com/doc/bs-en-iec-60947-5-2-2020


 – 26 – IEC 60947-5-2:2019 © IEC 2019 

 

4.2 Classification according to sensing means 

In this document, the sensing means is designated by a capital letter in the first position. 

4.3 Classification according to the mechanical installation 

The mechanical installation is designated by one digit in the second position. 

4.4 Classification according to the construction form and size 

The construction form and the size are designated by three digits, one capital letter and two 
numbers. This three-digit designation is placed in the third position. 

The capital letter designates the construction form, e.g. cylindrical or rectangular. 

The two numbers designate the size, e.g. the diameter of cylindrical types or a length of one 
side for rectangular types. 

4.5 Classification according to switching element function 

The switching element function is designated by a capital letter placed in the fourth position. 

4.6 Classification according to type of output 

The type of output is designated by a capital letter and placed in the fifth position. 

4.7 Classification according to method of connection 

The method of connection is designated by a one-digit number placed in the sixth position. 

5 Characteristics 

5.1 General 

5.1.1 Summary of characteristics 

The characteristics of a proximity switch shall be stated in the following terms. 

• Operating conditions (5.2) 

• Rated and limiting values (5.3) 
– Voltages (5.3.1) 
– Currents (5.3.2) 
– Rated supply frequency (5.3.3) 
– Frequency of operating cycles (5.3.4) 
– Normal load and abnormal load characteristics (5.3.5) 
– Short-circuit characteristics (5.3.6) 

• Utilization categories for the switching element (5.4). 

5.1.2 Operation of an inductive or capacitive proximity switch 

The output signal is determined by the presence or absence of a designated object in the 
electromagnetic or electric field which absorbs or alters energy radiated from the sensing face. 
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5.1.3 Operation of an ultrasonic proximity switch 

The output signal is determined by the presence or absence of a designated object in the 
sensing zone which interrupts the transmission of, or reflects the ultrasound energy radiated 
from the sensing face. 

5.1.4 Operation of a photoelectric proximity switch 

The output signal is determined by the presence or absence of a designated object that either 
reflects or interrupts visible or invisible light radiated from the emitter. 

The relationship between the output function and the active optical signal is shown in Table 2. 

Table 2 – Cross reference between active optical signal and output function 

Output function Through beam / Retroreflective 
(Types T, R) 

Diffuse  
(Type D) 

NO DO LO 

NC LO DO 

Key 

NO normally open 

NC normally closed 

DO dark operated 

LO light operated 

 

5.1.5 Operation of a magnetic proximity switch 

The output signal is determined by the presence or absence of a designated object, which 
produces a change in a magnetic field within the sensing zone. 

5.2 Operating conditions 

5.2.1 Operating conditions of inductive and capacitive proximity switches 

5.2.1.1 Operating distance (s) 

The relationship between the operating distances is shown in Figure 1. 
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Figure 1 – Relationship between operating distances of inductive 
and capacitive proximity switches (see 8.2.1.3 and 9.4.1) 

5.2.1.2 Rated operating distance (sn) 

The rated operating distance shall be stated by the manufacturer. Typical values of the rated 
operating distances are given in Annex A. 

5.2.2 Operating distance (s) of an ultrasonic proximity switch 

5.2.2.1 General 

The relationship between the operating distances is shown in Figure 2 and in Figure 3. 

 

 

Figure 2 – Ultrasonic proximity switch operating distances 
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Figure 3 – Relationship between operating distances  
of ultrasonic proximity switches (see 8.2.1.3 and 9.4.1) 

5.2.2.2 Sensing range (sd) 

The sensing range shall be stated by the manufacturer. Typical values of the sensing range 
are given in Annex A. 

5.2.3 Operating distance (s) of a photoelectric proximity switch 

5.2.3.1 General 

The relationship between the operating distances is shown in Figure 4. 
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a) Type T, emitter and receiver – Through beam photoelectric 

 

b) Type R, emitter-receiver and reflector – Retroreflective photoelectric 

 

c) Type D, emitter-receiver and object – Diffuse reflective photoelectric 

 

  

 

NOTE Objects in the background zone are not detected. 

d) Type D, emitter-receiver and object – Diffuse reflective photoelectric with background suppression 

Figure 4 – Sensing range and operating range of 
photoelectric proximity switches (see 8.2.1.3 and 9.4) 

5.2.3.2 Sensing range (sd) 

For photoelectric proximity switches Type D and Type D with background suppression, the 
operating distances are given as the sensing range (sd), see Figure 4. 
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5.2.3.3 Operating range (ro) 

For photoelectric proximity switches Types T and R, the operating distances are given as the 
operating range (ro), see Figure 4. 

5.3 Rated and limiting values for the proximity switch and switching element(s) 

5.3.1 Voltages 

5.3.1.1 Rated operational voltage (Ue) 

The rated operational voltage (Ue) or the maximum operational voltage for a proximity switch 
rated for a range of voltages shall not exceed 250 V AC RMS or 300 V DC. 

NOTE The manufacturer can state a range between the limiting values which include all the tolerances of Ue, this 
range can be designated UB. 

The relationship between Ue and UB is shown in Figure 5 below: 

 

Figure 5 – Relationship between Ue and UB 

5.3.1.2 Rated insulation voltage (Ui) 

The rated insulation voltage of a proximity switch is the value of voltage to which the dielectric 
voltage tests and creepage distances are referred. 

For proximity switches, the highest rated operational voltage shall be considered to be the 
rated insulation voltage. 

5.3.1.3 Rated impulse withstand voltage (Uimp) 

Subclause 4.3.1.3 of IEC 60947-1:2007 applies except for test values which are stated in 
8.2.3.2 of this document. 

5.3.1.4 Voltage drop (Ud) 

The voltage drop is the voltage measured across the active output of the proximity switch 
when carrying the operational current flows under specified conditions. The values are 
specified in 8.2.1.13. 

5.3.1.5 Operating voltage range (UB) 

The operating voltage range is the range of the operating voltage including all tolerances (see 
5.3.1.1). 

5.3.2 Currents 

5.3.2.1 Rated operational current (Ie) 

See 8.2.1.9. 
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5.3.2.2 Minimum operational current (Im) 

See 8.2.1.10. 

5.3.2.3 OFF-state current (Ir) 

See 8.2.1.11. 

5.3.2.4 No-load supply current (Io) 

The no-load supply current of a three- or four-terminal proximity switch shall be stated by the 
manufacturer. 

5.3.3 Rated supply frequency 

The rated supply frequency shall be 50 Hz and/or 60 Hz. 

5.3.4 Frequency of operating cycles (f) 

The frequency of operating cycles shall be stated by the manufacturer. Typical values of the 
frequency of operating cycles are given in Annex A. 

5.3.5 Normal load and abnormal load characteristics 

5.3.5.1 Rated making and breaking capacities and behaviour of switching element 
under normal conditions 

A switching element shall comply with the requirements given in Table 7. 

NOTE For a switching element to which a utilization category is assigned, it is not necessary to specify separately 
a making and breaking capacity. 

5.3.5.2 Making and breaking capacities under abnormal conditions 

A switching element shall comply with the requirements given in Table 8. 

NOTE For a switching element to which a utilization category is assigned, it is not necessary to specify separately 
a making and breaking capacity. 

5.3.6 Short-circuit characteristics 

The rated conditional short-circuit current of a proximity switch is 100 A prospective. The 
proximity switch shall withstand satisfactorily the test specified in 9.3.4. 

5.4 Utilization categories for the switching element 

The utilization categories as given in Table 3 are considered standard. Any other type of 
application shall be based on agreement, between manufacturer and user, but information 
given in manufacturer's catalogue or tender may constitute such an agreement. 
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Table 3 – Utilization categories for switching elements 

Kind of current Category Typical applications 

Alternating current AC-12 Control of resistive loads and solid-state loads with optical isolation 

AC-140 Control of small electromagnetic loads with holding (closed) current 
≤ 0,2 A (e.g. contactor relays) 

Direct current DC-12 Control of resistive loads and solid-state loads with optical isolation 

DC-13 Control of electromagnets 

 

6 Product information 

6.1 Nature of information – Identification 

The following information shall be given by the manufacturer: 

a) the manufacturer's name or trade mark; 
b) a type designation or other marking which makes it possible to identify the proximity 

switch and get the relevant information from the manufacturer or their catalogue (see 
Table 1) and the traceability information; 

c) reference to this document if the manufacturer claims compliance. 
d) rated operational voltage(s) (see 5.3.1.1); 
e) utilization category and rated operational currents at the rated operational voltages and 

rated frequency/frequencies or at direct current; 
f) rated insulation voltage (see 5.3.1.2); 
g) rated impulse withstand voltage (see 5.3.1.3); 
h) IP code (see 8.1.10); 
i) pollution degree (see 7.1.4.2); 
j) type and maximum ratings of short-circuit protective device (see 8.2.5); 
k) rated conditional short-circuit current (see 5.3.6); 
l) electromagnetic compatibility (EMC) (see 8.2.6); 
m) operating distances (see 8.2.1.3); 
n) repeatability (see 8.2.1.4); 
o) differential travel (see 8.2.1.5); 
p) frequency of operating cycles (see 8.2.1.6); 
q) minimum operational current (see 8.2.1.10); 
r) OFF-state current (see 8.2.1.11); 
s) no-load supply current (see 5.3.2.4); 
t) voltage drop (see 8.2.1.13); 
u) switching element function (see 3.4.1); 
v) mounting application, embeddable or non-embeddable (see 3.2.9 and 3.2.10); 
w) physical dimensions (see 8.3); 
x) excess gain or, in case of Type D photoelectric proximity switches with background 

suppression, sensing range displacement (see 8.2.1.8); 
y) marking according optical radiation requirements (see 8.1.15.1 and/or 8.1.15.2); 
z) class of protection against electric shock (see IEC 61140), where applicable. 
aa) the turn-on time and the measuring method (see 8.2.1.6.2.2); 
bb) the turn-off time and the measuring method (see 8.2.1.6.2.3). 
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