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Introduction
This draft standard is based on national and international discussions. Your comments on this draft are invited and will assist in
the preparation of the consequent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published
as a British Standard.

UK Vote
Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Please indicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
- Annotated drafts are not acceptable and will be rejected.

- All comments should be submitted online at https://standardsdevelopment.bsigroup.com/. You will need to register in
order to comment.

Template for comments and secretariat observations Date: xx/xx/20xx Document: ISO/DIS xxxx

1 2 (3) 4 5 (6) 7

MB Clause No./ Subclause
No./Annex (e.g. 3.1)

Paragraph/Figure/
Table/Note

Type of
comment

Commend (justification
for change) by the MB

Proposed change by the MB Secretariat observations on
each comment submitted

3.1 Definition 1 ed Definition is ambiguous and needs
clarifying.

Amend to read '...so that the mains
connector to which no connection...'

6.4 Paragraph 2 te The use of the UV photometer as
an alternative cannot be supported
as serious problems have been
encountered in its use in the UK.

Delete reference to UV photometer.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 
 

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) 
 

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 60947-5-3 has been prepared by subcommittee SC121A: 
Low-voltage switchgear and controlgear, of IEC technical committee 121: Switchgear and 
controlgear and their assemblies for low voltage. 

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

a) …under consideration 

This standard is to be read in conjunction with IEC 60947-1, Low voltage switchgear and 
controlgear – Part 1: General rules and IEC 60947-5-2, Low-voltage switchgear and 
controlgear – Part 5-2: Control circuit devices and switching elements – Proximity switches. 
The provisions of Part 1 and Part 5-2 are only applicable to this standard where specifically 
called for. The numbering of the subclauses of this standard is sometimes not continuous 
because it is based on the numbering of the subclauses of IEC 60947-1 or IEC 60947-5-2. 
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The text of this standard is based on the following documents: 

FDIS Report on voting 

xxx xxx 

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

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

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

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

• reconfirmed, 
• withdrawn, 
• replaced by a revised edition, or 
• amended. 
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LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR –  1 

 2 

Part 5-3: Control circuit devices and switching elements –  3 

Requirements for proximity devices with defined  4 

behaviour under fault conditions (PDDB) 5 

 6 

 7 

1 Scope 8 

This part of IEC 60947 series provides additional requirements to those given in  9 
IEC 60947-5-2 and IEC 60947-5-1:2024 Annex D (reed contact magnetic switches). It 10 
addresses the fault performance aspects of proximity devices with a defined behaviour under 11 
fault conditions (PDDB). It does not address any other characteristics that can be required for 12 
specific applications. 13 

This document does not apply to protective equipment to directly detect the presence of 14 
persons, that are covered by IEC 61496 series or IEC/TS 62998 series. 15 

NOTE A PDDB device can be used to detect indirectly the presence of a person, for example by detecting the 16 
position of a platform on which the operator stands (example, garbage trucks) 17 

This product standard does not specify requirements for the analogue output of PDDB, if any. 18 

This product standard does not deal with any specific requirements on acoustic noise as the 19 
noise emission of proximity devices is not considered to be a relevant hazard. 20 

A PDDB product is intended to be used as sensing subsystem of a safety related control system 21 
according to IEC 62061 or ISO 13849-1. Depending on construction principles and complexity, 22 
this standard is based on product development of IEC 61508 series in order to meet the product 23 
specific requirements of IEC 61508 series, IEC 62061 and/or ISO 13849 series. 24 

NOTE The Functional Safety Device Type classification regarding functional safety correlates with IEC 62683-2-3 DB. 25 

This standard includes requirements for PDDBs when designed for use as part of an 26 
interlocking devices according to ISO 14119. 27 

2 Normative references 28 

The following documents, in whole or in part, are normatively referenced in this document and 29 
are indispensable for its application. For dated references, only the edition cited applies. For 30 
undated references, the latest edition of the referenced document (including any amendments) 31 
applies. 32 

IEC 60068-2-1:2007, Environmental testing – Part 2-1: Tests – Test A: Cold 33 

IEC 60068-2-30:2005, Environmental testing – Part 2-30: Tests – Test Db: Damp heat, cyclic (12 + 34 
12 h cycle) 35 

IEC 60204-1:2016, Safety of machinery – Electrical equipment of machines – Part 1: General 36 
requirements 37 

IEC 60529:1989+AMD1:1999+AMD2:2013 CSV, Degrees of protection provided by enclosures (IP 38 
Code) 39 

IEC 60812:2018, Failure modes and effects analysis (FMEA and FMECA) 40 
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IEC 60947-1:2020, Low-voltage switchgear and controlgear – Part 1: General rules 41 

IEC 60947-5-1:2016, Low-voltage switchgear and controlgear – Part 5-1: Control circuit devices and 42 
switching elements – Electromechanical control circuit devices 43 

IEC 60947-5-2:2019, Low-voltage switchgear and controlgear – Part 5-2: Control circuit devices and 44 
switching elements – Proximity switches 45 

IEC 61000-4-2:2008, Electromagnetic compatibility (EMC) – Part 4-2: Testing and measurement 46 
techniques – Electrostatic discharge immunity test 47 

IEC 61000-4-3:2020, Electromagnetic compatibility (EMC) – Part 4-3: Testing and measurement 48 
techniques – Radiated, radio-frequency, electromagnetic field immunity test 49 

IEC 61000-4-4:2012, Electromagnetic compatibility (EMC) – Part 4-4: Testing and measurement 50 
techniques – Electrical fast transient/burst immunity test 51 

IEC 61000-4-5:2014+AMD1:2017 CSV, Electromagnetic compatibility (EMC) – Part 4-5: Testing and 52 
measurement techniques – Surge immunity test  53 

IEC 61000-4-6:2013, Electromagnetic compatibility (EMC) – Part 4-6: Testing and measurement 54 
techniques – Immunity to conducted disturbances, induced by radio-frequency fields 55 

IEC 61000-4-8:2009, Electromagnetic compatibility (EMC) – Part 4-8: Testing and measurement 56 
techniques – Power frequency magnetic field immunity test 57 

IEC 61000-4-11:2020, Electromagnetic compatibility (EMC) – Part 4-11: Testing and measurement 58 
techniques – Voltage dips, short interruptions and voltage variations immunity tests 59 

IEC 61131-2:2017, Programmable controllers – Part 2: Equipment requirements and tests 60 

IEC 61140:2016, Protection against electric shock – Common aspects for installation and equipment 61 

IEC 61508-1:2010, Functional safety of electrical/electronic/programmable electronic safety-related 62 
systems – Part 1: General requirements 63 

IEC 61508-2:2010, Functional safety of electrical/electronic/programmable electronic safety-related 64 
systems – Part 2: Requirements for electrical/electronic/programmable electronic safety-related 65 
systems 66 

IEC 61508-3:2010, Functional safety of electrical/electronic/programmable electronic safety-related 67 
systems – Part 3: Software requirements 68 

IEC 62061:2021, Safety of machinery – Functional safety of safety-related electrical, electronic and 69 
programmable electronic control systems 70 

IEC 62683-2-3 DB,  71 

ISO 13849-1:2016, Safety of machinery – Safety-related parts of control systems – Part 1: General 72 
principles for design 73 

ISO 14119:2024, Safety of machinery — Interlocking devices associated with guards — Principles for 74 
design and selection 75 

ISO/IEC Guide 98-3:2008, Uncertainty of measurement – Part 3: Guide to the expression of 76 
uncertainty in Measurement (GUM) 77 

ISO/IEC Guide 99:2007, International vocabulary of metrology – basic and general concepts and 78 
associated terms (VIM) 79 

IEC Guide 115:2021, Application of uncertainty of measurement to conformity assessment activities in 80 
the electrotechnical sector 81 
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3 Terms and definitions 82 

For the purposes of this document, the terms and definitions given in IEC 60947-1 and IEC 83 
60947-5-2, as well the following, apply. 84 

ISO and IEC maintain terminological databases for use in standardization at the following 85 
addresses: 86 

• IEC Electropedia: available at https://www.electropedia.org/ 87 

• ISO Online browsing platform: available at https://www.iso.org/obp/ui/#  88 

3.1 General terms and definitions 89 

3.1.1  90 
PDDB proximity device with a defined behaviour 91 
proximity switch used as a safety-related sensing subsystem to detect the presence of an object 92 
or the position of a part 93 

Note 1 to entry: In a safety function, the PDDB is a device and a safety related subsystem characterized according 94 
to clause 4.9 (Functional Safety Device Type) 95 

Note 2 to entry: A PDDB is often used as interlocking device according to ISO 14119:2023, 3.1) 96 

3.1.2  97 
interlocking device 98 
mechanical, electrical or other type of device, the purpose of which is to prevent the operation 99 
of hazardous machine functions under specified conditions (generally as long as a guard is not 100 
closed) 101 

Note 1 to entry: An interlocking device may be combined with a guard locking device 102 

[SOURCE: ISO 14119:2024, 3.1] 103 

3.1.3  104 
OSSD output signal switching device 105 
component(s) or output terminal(s) of the PDDB connected to the machine control system 106 
which, when the PDDB detects the presence or absence of the specified target, responds by 107 
going to the OFF-state according to the defined behaviour 108 

Note 1 to entry: The PDDB is designed with one or more redundant components per logical signal, depending on 109 
the HFT or category 110 

[SOURCE: IEC 61496-1:2020, 3.19 modified for a PDDB] 111 

3.1.4  112 
SSD secondary switching device 113 
device which, in a lock-out condition goes to the OFF-state. It may be used to initiate an 114 
appropriate machine control action, for example de-energizing the machine secondary control 115 
element  116 

Note 1 to entry: SSD is corresponding with OTE (output of test equipment) according to  117 
ISO 13849-1:2023, 6.1.3.2.4 118 

[SOURCE: IEC 61496-1:2020, 3.24] 119 

3.1.5  120 
ON-zone 121 
range of switching distance where the ON-state of the OSSDs is reached 122 
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Note 1 to entry: Illustrated in Figure 1 and Figure 2 as area named ‘State ON’ 123 

3.1.6  124 
ON-state 125 
state in which the OSSDs permit the flow of current   126 

Note 1 to entry: For Interface Types A0 and B0 according to Annex B.3 and B.4, the test pulses coming from the 127 
sink pass through 128 

3.1.7  129 
OFF-zone 130 
range of switching distance where the OFF-state of the OSSDs is reached 131 

Note 1 to entry: Illustrated in Figure 1 and Figure 2 as area named ‘State OFF’ 132 

3.1.8  133 
OFF-state 134 
state in which the OSSDs interrupt the flow of current 135 

Note 1 to entry: In general, the OFF-state corresponds with the safe state according to IEC 61508-4:2010, 3.1.14, 136 
but it may differ according to 5.3.7 137 

3.1.9  138 
fault response time 139 
maximum period of time during which OSSDs can deviate from the defined behaviour. 140 

Note to entry: Within this time the output gets into OFF-state in case of a detected failure 141 

3.1.10  142 
EUT Equipment under Test  143 
representative test sample of a PDDB, usually assembled in the manufacturing line without a 144 
selection of components or any special settings or adjustments 145 

Note 1 to entry: Adjustments, if any, are done according to the product documentation 146 

Note 2 to entry: ISO/IEC GUIDE 98-3:2008 uses the term 'specimen' for a EUT 147 

[SOURCE: IEC 60947-1:2020, 9.3.2.1 Paragraph 1] 148 

3.1.11  149 
modified EUT 150 
test sample, modified to test the behaviour of a EUT at the limit of the specified 151 
characteristics of its components and assembly 152 

Note 1 to entry: Normally, components are selected, or configurations adjusted at the limit of its specified  153 
operating range 154 

EXAMPLE Adjustment of an amplifier to the specified minimum or maximum gain 155 

3.1.12  156 
test-lot 157 
a group of EUTs, used for verification tests. A test-lot number or identifier is used for unique 158 
identification 159 

3.1.13  160 
technical documentation 161 
documentation that enables the conformity of the product with the requirements of the 162 
standard(s) to be assessed 163 

Note 1 to entry: Technical documentation is intended for use upon request from authorities 164 
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[SOURCE: IEC 60050 IEV ref 426-27-06, modified, note 1 and 2 deleted] 165 

3.1.14  166 
quantity (measurable) 167 
attribute of a phenomenon or body that may be distinguished qualitatively and determined 168 
quantitatively 169 

Note 1 to entry: The measurable quantity is a value measured (ISO/IEC Guide 98-3:2008, B.2.2), of a measurand 170 
(B.2.9), expressed with a measurement result (B.2.11), accompanied by a statement of the uncertainty (B.2.18) 171 

EXAMPLE Quantities in a general sense: length, time, mass, temperature, electrical resistance 172 

[SOURCE: ISO/IEC Guide 98-3:2008, B.2.1 and 3.1.1] 173 

3.1.15  174 
quantity (Influence Quantity) 175 
quantity that is not the measurand but that affects the result of the measurement 176 

EXAMPLE Influence of the ambient temperature to the output voltage 177 

Note 1 to entry: The term 'influence quantity' is used in ISO/IEC GUIDE 98-3:2008 and as 'Input quantity' in  178 
IEC 60947-1:2020. It is used in the meaning of physical input quantities as temperature and supply voltage and 179 
others, which may have an impact to the behaviour and the measurement result. 180 
IEC 60947-1:2020, 9.3.2 General test conditions IEC 60947-1:2020, 9.3.2.2 Test quantities 181 

[SOURCE: ISO/IEC Guide 98-3:2008, B.2.10, 3.1.5, 4.1.3] 182 

3.1.16  183 
set of influence quantity 184 
A grouped set of quantities, each specified with a range or a specific value 185 

EXAMPLE 1 Ambient temperature: 20 ± 2 °C, humidity 50 ± 5 %, Supply Voltage DC 29 ± 0.2 V, Load Current DC 1.0 186 
A ± 0.05A 187 

EXAMPLE 2 Ambient Temperature: 0 - 80 °C, humidity 40 - 90 %, Supply Voltage DC 19.2 - 28.8 (± 0.1) V, 188 
Load Current DC 0.0 - 1.0 (± 0.05) 189 

Note 1 to entry: Value or range of temperature, humidity, supply voltage, load current, operating condition, etc 190 

[SOURCE: ISO/IEC Guide 98-3:2008, 4.1.3] 191 
 192 

3.2 Terms and definitions concerning Annex B 193 

3.2.1  194 
information source 195 
device transmitting information to the information sink 196 

Note 1 to entry: Typically, the information source is the PDDB and the information sink is the control system which 197 
processes the OSSD data from the PDDB 198 

3.2.2  199 
information sink 200 
device receiving information from the information source 201 

The information sink (hereafter referred to as sink) is receiving information from the information 202 
source. The sink input is connected to the output of the source. A sink can meet requirements 203 
of several interface types at the same time 204 

Note 1 to entry: The input of the information sink is connected to the output of the information source 205 

Note 2 to entry: An information sink can meet requirements of several interface types at the same time 206 
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EXAMPLE The information sink could be a control system, which is receiving the signal information. The term refers 207 
to the analysis of the information and not to the analysis of the test pulses. Analysis of test pulses can be located in 208 
different parts of the system, depending on the interface type 209 

3.2.3  210 
Interface type 211 
standardized interface for information sources and information sinks 212 

Note 1 to entry: Generation and analysis of test pulses is specified per interface type 213 

3.2.4  214 
Interface class 215 
group of information sources and information sinks with compatible technical data within an 216 
interface type  217 

EXAMPLE interface type C is divided in interface classes C0 to C3 according to different test pulse lengths in use 218 

3.2.5  219 
test pulse generator 220 
part of the system that generates test pulses used for system diagnosis 221 

3.2.6  222 
Test pulse evaluator 223 
part of the system that evaluates test pulses for system diagnosis 224 

3.2.7  225 
supply voltage 226 
voltage with which a device is continuously supplied 227 

3.2.8  228 
test pulse 229 
temporary change of a signal voltage level to the low state, used to verify the proper operation 230 
of the output or device or the transmission path 231 

3.2.9  232 
test pulse duration ti 233 

time from the start of the test pulse until the end of the test pulse  234 

EXAMPLE Time from falling edge of the test pulse until the rising edge of the test pulse 235 

3.2.10  236 
test pulse interval T 237 
time between the start of a test pulse and the start of the subsequent test pulse on the same 238 
output  239 

3.2.11  240 
test pulse delay ∆ti 241 

delay introduced by the information source, between the test pulse on the input and the test 242 
pulse on the output of the information source 243 

Note 1 to entry: This parameter describes the behaviour of information sources of interface type B, forwarding a test 244 
pulse on the input to the output of the device 245 

3.2.12  246 
discrepancy time ∆tdis 247 

temporal shift of the rising edge or falling edge between output signals of different channels 248 

Note 1 to entry: This parameter describes the simultaneity of the signals at interface type C 249 
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3.2.13  250 
test pulse phase shift ∆tc 251 

time shift of test pulses between different output channels 252 

Note 1 to entry: This parameter describes the time shift of test pulses between two output channels of interface type 253 
C 254 

3.2.14  255 
output current In 256 

nominal ON state current of an output 257 

3.2.15  258 
leakage current Ir 259 

remaining current of an output of an information source (PDDB) in the OFF-state  260 

Note 1 to entry: In IEC 60947series, the term ‘OFF-state current’ is used for leakage current (see clause 8.2.1.10). 261 
The term ‘residual current’ is also often used in this context 262 

3.2.16  263 
capacitive load CL 264 
capacitive part of the load impedance 265 

3.2.17  266 
inductive load LL 267 
inductive part of the load impedance 268 

3.3 Symbols and abbreviations 269 

Table 1 – Symbols and abbreviations 270 

Symbol or 
abbreviation 

Description Definition 

DC diagnostic coverage ISO 13849-1:2023, 3.1.35 

EUT Equipment under Test 3.1.10 

EE Class Electrical Equipment Class 4.8 

FIT failures in time, number of failures in total 109 hours of 
operation of one or more components 

IEC 62061:2021, 7.4.3.2 

HFT hardware fault tolerance IEC 61508-2:2010, 7.4.4.1.1 

MTTFD mean time to dangerous failure ISO 13849-1:2015 3.1.25 

OSSD output signal switching device 3.1.3 

OTE output of test 3.1.4 

PDDB Proximity device with a defined behaviour 3.1.1 

PFHD a) average frequency of a dangerous failure over a given period of time IEC 61508-4:2010, 3.6.19 

PFD probability of dangerous failure on demand IEC 61508-4:2010, 3.6.17 

PL performance level ISO 13849-1:2015, 3.1.23 

sAs
 b) absent switching distance, safety related, in operating mode TP 

and TP&TA  
5.2 

sAi true or measured absent switching position of a PDDB 5.2.1 

sPs
 b) present switching distance, safety related, in operating mode 

TA and TP&TA 
5.2 

sPi true or measured present switching position of a PDDB 5.2.1 
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Symbol or 
abbreviation 

Description Definition 

SDT switching distance test (A, B and C) 9.4.2 

SFF safe failure fraction IEC 61508-4:2010, 3.6.15 

SIL safety integrity level IEC 61508-4:2010, 3.5.8 

SRP/CS safety-related part of a control system ISO 13849-1:2023, 3.1.1 

TP Target Present Operating Mode 4.12.2 

TA Target Absent Operating Mode 4.12.3 

TM mission time ISO 13849-1:2015, 3.1.28 

TG test pulse generator 3.2.5 

TE test pulse evaluator  3.2.6 

ti test pulse duration 3.2.9 

T test pulse interval 3.2.10 

∆ti test pulse delay 3.2.11 

∆tdis discrepancy time 3.2.12 

∆tc test pulse phase shift 3.2.13 

In output current  3.2.14 

Ir leakage Off-state current 3.2.15 and 8.2.1.10 

CL capacitive Load 3.2.16 

LL inductive load  3.2.17 

 a Index ‘D’ is often used to indicate ‘dangerous’ fault or probability 
 b safety related variable is marked with an index 's' 

4 Classification 271 

4.1 General 272 

PDDB devices vary in terms of technology, operating mode, safety level, application, and 273 
availability.  274 

Clause 4.1 of IEC 60947-5-2:2019 applies, if relevant. 275 

4.2 Classification according to sensing means 276 

Clause 4.2 of IEC 60947-5-2:2019 applies, if relevant.  277 

The designated capital letter can be omitted, when the applied sensing mean is not listed in 278 
IEC 60947-5-2:2019 Table 1, Column 1 (Sensing Means). 279 

4.3 Classification according to the mechanical installation 280 

Clause 4.3 of IEC 60947-5-2:2019 applies, if relevant. 281 

4.4 Classification according to the construction form and size 282 

Clause 4.4 of IEC 60947-5-2:2019 applies, if relevant. 283 
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4.5 void 284 

4.6 Classification according to type of output 285 

4.6.1 General 286 

Clause 4.6 of IEC 60947-5-2:2019 applies, if relevant. 287 

NOTE For functional safety devices often the term ‘device type’ is being used. 288 

4.6.2 Interface Type  289 

When the OSSDs are intended for use with digital inputs according to IEC 60947-1:2021, 290 
S.3.2.2, an interface type is defined according to Table 2. 291 

Table 2 – Interface types of PDDBs 292 

Interface Type 

a) 
Designation Description Clause 

A0 Interface Type A0 Test pulse generated from the control unit (sink), 
without any delay of the test pulse 

B.3 b),d) 

B0 Interface Type B0 Test pulses generated from the control unit (sink). 
Test pulse may be delayed. 

B.4 c), d) 

C0 Interface Type C0  Test pulse generated from the PDDB (source),  any 
test pulse duration 

B.5 

C1 Interface Type C1  Test pulse generated from the PDDB (source), 

maximum test pulse duration = 1000 µs 

B.5 

C2 Interface Type C2  Test pulse generated from the PDDB (source),  

maximum test pulse duration = 500 µs 

B.5 

C3 Interface Type C3  Test pulse generated from the PDDB (source),  

maximum test pulse duration = 100 µs 

B.5 

a Interface types according to Annex B 
b Interface Type A0 interrupts in the OFF-state the flow of the current and the transmission of the test pulses 

from the sink through the PDDB according to B.3.  
c Interface Type B0 interrupts in the OFF-state the flow of the current and the transmission of the test pulses 

from the sink according to B.4. 
d Alternate safe state, see 5.3.7 

 293 

The identifying key according to B.2.3 is defined for interface types A0, B0, C0, C1, C2 and 294 
C3. 295 

NOTE Annex B defines the characteristics and aspects of the interface types. 296 

4.7 Classification according to method of connection 297 

Clause 4.7 of IEC 60947-5-2:2019 applies, if relevant. 298 

4.8 Electrical Equipment Class  299 

4.8.1 General 300 

Protection against electrical shock is achieved by provisions of IEC 61140:2016 for devices, 301 
assigned for a class of electrical equipment according to the following subclauses. 302 
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4.8.2 Electrical Equipment Class I 303 

Electrical Equipment Class I devices are equipped with provisions for basic protection and a 304 
connection to a protective conductor according to IEC 61140:2016. 305 

SOURCE IEC 61140:2016, 7.3 and table 3 306 

4.8.3 Electrical Equipment Class II 307 

Electrical Equipment Class II devices are equipped with provisions for basic protection and 308 
supplementary insulation as provision for fault protection or by reinforced insulation according 309 
to IEC 61140:2016. 310 

SOURCE IEC 61140:2016, 7.4 and table 3 311 

4.8.4 Electrical Equipment Class III 312 

Devices of Electrical Equipment Class III are connected only to SELV or PELV systems.  313 

SOURCE IEC 61140:2016, 7.5 and table 3, IEC 60204-1:2016, 6,4.1 and IEC 60947-1:2020, Annex N 314 

4.9 Functional Safety Device Types 315 

4.9.1 General 316 

The functional safety device types define the functional safety characteristic values, used for 317 
information exchange for the user. The manufacturer of the PDDB specifies the type 318 
classification. 319 

NOTE 1  For functional safety devices often the term ‘device type’ is being used. 320 

NOTE 2  The Functional safety device type corresponds with the device type according to ISO 13849-1:2022 321 
ANNEX O, IEC 62683 DB and IEC 62683-2-3 DB  322 

NOTE 3 Characteristic safety values for each Functional safety device type are given in clause 5.5.2 323 

4.9.2 Functional safety device type 1 324 

A Functional safety device type 1 has the highest integration level. Pre-designed safety 325 
systems with integrated diagnostics are typical. This type is SIL or PL-classified in line with the 326 
intended use. 327 

EXAMPLE A PDDB with two channels where an analog-digital converter is transforming a sensor signal and two 328 
microcontrollers with software is evaluating the value of the signal and generating the OSSD signal. Diagnosis is 329 
included within the microcontroller functionality. 330 

4.9.3 Functional safety device type 2 331 

Additional application data as circuit structure, diagnostic coverage (DC) and consideration of 332 
common cause failure (CCF) are needed in order for the user to assess a safety function.  333 

EXAMPLE A PDDB containing mainly two elements, a photoelement senses the transmitted light of a source in the 334 
defined target and an electronic transistor switches the OSSD when the light intensity is high when the target is 335 
close to the switch. 336 
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4.9.4 Functional safety device type 3 337 

Functional safety device type 3 are devices with a failure mode, which depends on the 338 
operating cycles.  339 

EXAMPLE PDDB with electromechanical components that are subject to wear, e.g. reed contacts 340 
 341 

4.10 Interlocking Device Type 342 

4.10.1 General 343 

If a PDDB is intended for use as an interlocking device according to ISO 14119:2024, the 344 
interlocking type and target code is defined according to the subclauses 4.10.2, 4.10.3,  and 345 
4.11.  346 

NOTE 1 ISO 14119 uses the term actuator for the specified target according to IEC 60947-5-3. 347 

NOTE 2 IEC 60947-1:2020, 3.5.17 uses the term actuator as the part which actuates the contacts 348 

4.10.2 Interlocking Device Type 3 349 

Non-mechanically actuated PDDB which is actuated by an uncoded target. 350 

EXAMPLE Inductive, magnetic, capacitive, ultrasonic or optic proximity switch 351 

SOURCE ISO 14119:2024, 3.17, modified for a PDDB 352 

4.10.3 Interlocking Device Type 4 353 

Non-mechanically actuated PDDB which is actuated by a coded target. 354 

EXAMPLE Inductive, magnetic, capacitive, ultrasonic or optic proximity switch 355 

Non-contact actuated PDDB (e.g inductive, magnetic, capacitive, ultrasonic or optic proximity 356 
switch) which is actuated by a coded actuator. 357 

SOURCE ISO 14119:2024, 3.18, modified for a PDDB 358 

The coding level of the target is defined to low, medium or high according to 4.11.2, 4.11.3 or 359 
4.11.4. 360 

4.11 Target Coding 361 

4.11.1 General 362 

When specified targets with coding levels are defined product documentation, the coding levels 363 
is stated in the user documentation according to this clause. 364 

SOURCE ISO 14119:2024, 3.12 365 

4.11.2 Coding Level low 366 

The target is designed as coded actuator according to ISO 14119:2024, 3.12.1 for which 1 to 367 
9 variations in code are available and the different codes are evaluated by the PDDB. 368 

4.11.3 Coding Level medium 369 

The target is designed as coded actuator according to ISO 14119:2024, 3.12.2 for which 10 to 370 
1000 variations in code are available and the different codes are evaluated by the PDDB. 371 
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4.11.4 Coding Level high 372 

The target is designed as coded actuator according to ISO 14119:2024, 3.12.2 for which more 373 
than 1000 variations in code are available and the different codes are evaluated by the PDDB. 374 

4.12 Operating Mode 375 

4.12.1 General 376 

The PDDB is defined with an operating mode TP, TA or both. 377 

Table 3 – Operating Modes of PDDBs 378 

Operating Mode TP a) TA b) 

OSSD state when Target  
is present to the switch ON OFF 

OSSD state when Target  
is absent from the switch OFF ON 

safety related  
switching distances 

sAs sPs 

Reference 4.12.2, Figure 1 4.12.3, Figure 2 
a  TP: Target Present 
b  TA: Target Absent 

 379 

4.12.2 Operating Mode TP (Target Present) 380 

The OSSDs are in the ON-state when the target is present to the switch (s < sP).  381 

The OSSDs are getting in the OFF-state, when the target is absent from the switch (s > sAs) 382 

according to Figure 1. 383 

4.12.3 Operating Mode TA (Target Absent) 384 

The OSSDs are in the ON-state when the target is absent from the switch (s > sA).  385 

The OSSDs are getting in the OFF-state, when the target is present to the switch (s < sPs) 386 

according to Figure 2. 387 

4.12.4 Combined operating Mode TP&TA 388 

The OSSDs are in the ON-state when the target is between the distance sP and sA.  389 

The OSSDs are getting in the OFF-state, when the target is absent from the switch (Figure 1, 390 
s > sAs) and when it is close to the switch (Figure 2, s < sPs). 391 

5 Characteristics 392 

5.1 General 393 

NOTE Clause 5 in this standard deviate from the Clause 5 of IEC 60947-5-2:2019. 394 

The characteristics of a PDDB are stated according to the following subclauses of clause 5. 395 
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5.1.1 Safety function 396 

The PDDB is a subsystem of a of a safety function, where the OSSDs are initiated by the 397 
presence or absence (or both) of the specified target. The state of the outputs depends on 398 
the operating mode and the position of the target to the sensing face of the switch. The state 399 
is defined according to Table 3 and clause 5.2. 400 

NOTE See input subsystem of Figure 5 of ISO 13849-1:2022 401 
 402 

5.2 Safety related switching distances 403 

5.2.1 General 404 

Figure 1 and Figure 2 are showing the zones and the limits, where the OSSDs has changed its 405 
state, when the target is moved from the OFF-zone to the ON-zone or vice versa. The OSSDs 406 
are changing its state at any position in the transition zone. sA, sAs and sP, sPs are defining the 407 

limits, where the state has been changed at latest. 408 

The switching distances may be defined as safety related or not, according to the operating 409 
mode (4.12). Safety related switching distances are marked with an index 's'. When the target 410 
(surface) is in the OFF-zone, the OSSD state is OFF and, in the ON-zone, the state is ON. 411 

where sAs is the safety related switching distance in operating mode TP and TP&TA (Figure 1) 412 

 sAi is a true or measured absent switching distance of a PDDB, located in the transition zone 413 

 sPs is the safety related switching distance in operating mode TA and TP&TA (Figure 2) 414 

 sPi  is a true or measured present switching distance or measured position of a PDDB, located in 415 
the transition zone 416 

 Index A indicates the "absent" position 417 

 Index P indicates the "present" position 418 
 419 

5.2.2 Switching distance sAs 420 

The switching distance sAs is the distance of the target to the switch, where in operating mode 421 

TP and TP&TA the OSSDs have changed its state at latest, when the target is moved away 422 
from the switch. The switching distance sAs is safety related and is marked with an index 's' . 423 
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Figure 1 – Safety related switching distance sAs and switching distance sP  426 

for a PDDB with Operating Mode TP (Target Present) 427 

NOTE 1 distance sA or sAs to be distinguished from sa according to IEC 60947-5-2:2019, 3.3.1.7 428 

NOTE 2 distance sP correspondent with su min of IEC 60947-5-2:2019 429 

NOTE 3 In the blind-zone (switching distances between 0 (Zero) to s <<  sP),, if specified with sb, the state of the 430 
OSSD is undefined. 431 
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