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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 Please indicate if you are aware of any reason why this draft standard should not be published as a British Standard.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 185 

____________ 186 

 187 

LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR –  188 

 189 

Part 5-3: Control circuit devices and switching elements –  190 

Requirements for proximity devices with defined  191 

behaviour under fault conditions (PDDB) 192 

 193 

FOREWORD 194 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 195 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international 196 
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and 197 
in addition to other activities, IEC publishes International Standards,  Technical Specifications, Technical 198 
Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their 199 
preparation is entrusted to technical committees; any IEC National Committee interested in the subject d ealt with 200 
may participate in this preparatory work. International, governmental and non-governmental organizations 201 
liaising with the IEC also participate in this preparation. IEC collaborates closely with the International 202 
Organization for Standardization (ISO) in accordance with conditions determined by agreement between the two 203 
organizations. 204 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 205 
consensus of opinion on the relevant subjects since each technical committee has representation from all 206 
interested IEC National Committees.  207 

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 208 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 209 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 210 
misinterpretation by any end user. 211 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 212 
transparently to the maximum extent possible in their national and regional publications. Any divergence between 213 
any IEC Publication and the corresponding national or regional publication shall be clearly indicate d in the latter.  214 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 215 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 216 
services carried out by independent certification bodies. 217 

6) All users should ensure that they have the latest edition of this publication.  218 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 219 
members of its technical committees and IEC National Committees for any personal injury, property damage or 220 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 221 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 222 
Publications.  223 

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 224 
indispensable for the correct application of this publication.  225 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of 226 
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.  227 

International Standard IEC 60947-5-3 has been prepared by subcommittee SC121A: 228 

Low-voltage switchgear and controlgear, of IEC technical committee 121: Switchgear and 229 

controlgear and their assemblies for low voltage. 230 

This edition includes the following significant technical changes with respect to the previous 231 

edition: 232 

a) …under consideration 233 

This standard is to be read in conjunction with IEC 60947-1, Low voltage switchgear and 234 

controlgear – Part 1: General rules and IEC 60947-5-2, Low-voltage switchgear and 235 

controlgear – Part 5-2: Control circuit devices and switching elements – Proximity switches. 236 

The provisions of Part 1 and Part 5-2 are only applicable to this standard where specifically 237 

called for. The numbering of the subclauses of this standard is sometimes not continuous 238 

because it is based on the numbering of the subclauses of IEC 60947-1 or IEC 60947-5-2. 239 
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The text of this standard is based on the following documents:  240 

FDIS Report on voting 

xxx xxx 

 241 

Full information on the voting for the approval of this standard can be found in the report on 242 

voting indicated in the above table. 243 

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2. 244 

A list of all parts in the IEC 60947 series, published under the general title Low-voltage 245 

switchgear and controlgear, can be found on the IEC website. 246 

The committee has decided that the contents of this publication will remain unchanged until the 247 

stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data related to 248 

the specific publication. At this date, the publication will be  249 

• reconfirmed, 250 

• withdrawn, 251 

• replaced by a revised edition, or 252 

• amended. 253 

 254 

 255 

256 
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LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR –  257 

 258 

Part 5-3: Control circuit devices and switching elements –  259 

Requirements for proximity devices with defined  260 

behaviour under fault conditions (PDDB) 261 

 262 

 263 

1 Scope 264 

This part of IEC 60947 series provides additional requirements to those given in IEC 60947-5-265 

2. It addresses the fault performance aspects of proximity devices with a defined behaviour 266 

under fault conditions (PDDB). It does not address any other characteristics that can be 267 

required for specific applications. 268 

This document does not apply to protective equipment to detect the presence of persons, that 269 

are covered by IEC 61496 series or IEC/TS 62998 series. 270 

This product standard does not cover proximity devices with analogue output.   271 

This product standard does not deal with any specific requirements on acoustic noise as the 272 

noise emission of proximity devices is not considered to be a relevant hazard.  273 

For a PDDB used in applications where additional characteristics, dealt with in other standards, 274 

are required, the requirements of all relevant standards  apply. 275 

Editor Comment: 276 

Remark regarding the following option1 and option2:  277 

Replies to Questionnaire to National Committees 121A(secretary)/12757/RQ 2021 -08-23: 278 

Option 1 is the preferred solution for the future edition of IEC 60947-5-3. 279 

TC44 and other technical committees are invited to submit CD1 comments on the topic scope 280 

(option1 and option2).  281 

(option1) 282 

A PDDB product is intended to be used as sensing subsystem of a safety related control system 283 

according to IEC 62061 or ISO 13849-1. Depending on construction principles and complexity, 284 

a safety related proximity switch is designed and evaluated according to IEC 62061, or ISO 285 

13849-1, or IEC 61508 series. This document provides product specific requirements for the 286 

relevant application of IEC 62061, ISO 13849-1, and IEC 61508 to PDDB products. 287 

(option2) 288 

A PDDB product is intended to be used as sensing subsystem of a safety related control system 289 

according to IEC 62061 or ISO 13849-1. Depending on construction principles and complexity, 290 

this standard is based on product development of IEC 61508 in order to meet the product 291 

specific requirements of IEC 62061 and/or ISO 13849. 292 

The use of this product standard alone does not demonstrate suitability for the implementation 293 

of any specific safety related functionality. In particular, this product standard does not provide 294 

requirements for the actuation characteristics of a PDDB, or for means to reduce the effects of 295 

mutual interference between devices, e.g., coded targets. Therefore, these and any other 296 
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application-specific requirements will need to be considered in addition to the requirements of 297 

this product standard. 298 

NOTE 1Due to their behaviour under fault conditions, PDDBs can, for example, be used as interlocking devices 299 
(see ISO 14119). 300 

NOTE 2 This document does not include combined separated proximity switches put on the market as one product  301 

2 Normative references (revision is needed) 302 

The following documents, in whole or in part, are normatively referenced in this document and 303 

are indispensable for its application. For dated references, only the edition cited applies. For 304 

undated references, the latest edition of the referenced document (including any amendmen ts) 305 

applies. 306 

IEC 60068-2-1:2007, Environmental testing – Part 2-1: Tests – Test A: Cold 307 

IEC 60068-2-30:2005, Environmental testing – Part 2-30: Tests – Test Db: Damp heat, cyclic 308 

(12 + 12 h cycle) 309 

IEC 60529:1989+AMD1:1999+AMD2:2013 CSV, Degrees of protection provided by enclosures 310 

(IP Code) 311 

IEC 60947-1:2020, Low-voltage switchgear and controlgear – Part 1: General rules 312 

IEC 60947-5-1:2016, Low-voltage switchgear and controlgear – Part 5-1: Control circuit 313 

devices and switching elements – Electromechanical control circuit devices  314 

IEC 60947-5-2:2019, Low-voltage switchgear and controlgear – Part 5-2: Control circuit 315 

devices and switching elements – Proximity switches 316 

IEC 61000-4-2:2008, Electromagnetic compatibility (EMC) – Part 4-2: Testing and 317 

measurement techniques – Electrostatic discharge immunity test 318 

IEC 61000-4-3:2020, Electromagnetic compatibility (EMC) – Part 4-3: Testing and 319 

measurement techniques – Radiated, radio-frequency, electromagnetic field immunity test  320 

IEC 61000-4-4:2012, Electromagnetic compatibility (EMC) – Part 4-4: Testing and 321 

measurement techniques – Electrical fast transient/burst immunity test  322 

IEC 61000-4-5:2014+AMD1:2017 CSV, Electromagnetic compatibility (EMC) – Part 4-5: 323 

Testing and measurement techniques – Surge immunity test  324 

IEC 61000-4-6:2013, Electromagnetic compatibility (EMC) – Part 4-6: Testing and 325 

measurement techniques – Immunity to conducted disturbances, induced by radio-frequency 326 

fields 327 

IEC 61000-4-8:2009, Electromagnetic compatibility (EMC) – Part 4-8: Testing and 328 

measurement techniques – Power frequency magnetic field immunity test  329 

IEC 61000-4-11:2020, Electromagnetic compatibility (EMC) – Part 4-11: Testing and 330 

measurement techniques – Voltage dips, short interruptions and voltage variations immunity  331 

tests 332 

IEC 61131-2:2017, Programmable controllers – Part 2: Equipment requirements and tests  333 
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IEC 61508-1:2010, Functional safety of electrical/electronic/programmable electronic safety -334 

related systems – Part 1: General requirements 335 

IEC 61508-2:2010, Functional safety of electrical/electronic/programmable electronic safety -336 

related systems – Part 2: Requirements for electrical/electronic/programmable electronic 337 

safety-related systems 338 

IEC 61508-3:2010, Functional safety of electrical/electronic/programmable electronic safety -339 

related systems – Part 3: Software requirements 340 

IEC 62061:2021, Safety of machinery – Functional safety of safety-related electrical, electronic 341 

and programmable electronic control systems 342 

ISO 13849-1:2016, Safety of machinery – Safety-related parts of control systems – Part 1: 343 

General principles for design 344 

3 Terms and definitions 345 

For the purposes of this document, the terms and definitions given in IEC 60947-1 and IEC 346 

60947-5-2, as well the following, apply. 347 

ISO and IEC maintain terminological databases for use in standardization at the following 348 

addresses:  349 

• IEC Electropedia: available at http://www.electropedia.org/  350 

• ISO Online browsing platform: available at http://www.iso.org/obp 351 

3.1 Definitions 352 

3.1.1  353 

Performance Level 354 

PL 355 

discrete level (from a to e) used to specify the ability of safety-related parts of control systems 356 

to perform a safety function under foreseeable conditions  357 

[SOURCE: ISO 13849-1:2006, 3.1.23, modified – update of the definition] 358 

3.1.2  359 

Safety Integrity Level 360 

SIL 361 

discrete level (one out of a possible three), corresponding to a range of safety integrity values, 362 

where safety integrity level 3 has the highest level of safety integrity and safety integrity level  1 363 

has the lowest 364 

NOTE 1 Safety integrity levels are used for specifying the safety integrity requirement s of the safety functions to be 365 
allocated to the E/E/PE safety-related systems. 366 

NOTE 2 to entry: SIL 4 is not considered in this standard. For requirements applicable to SIL 4, see IEC 61508 367 
series. 368 

[SOURCE: IEC 61508-4:2010, 3.5.8, modified – update of the note 2] 369 

3.1.3  370 

low complexity component 371 

component in which:  372 
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– the failure modes are well-defined; and  373 

– the behaviour under fault conditions can be completely defined  374 

NOTE 1 to entry: Behaviour of the low complexity component under fault conditions may be determined by analytical 375 
and/or test methods. 376 

NOTE 2 to entry: A subsystem or subsystem element comprising one or more limit switches, operating, possibly via 377 
interposing electro-mechanical relays, one or more contactors to de-energise an electric motor is an example of a 378 
low complexity component. 379 

[SOURCE: IEC 62061:2005, 3.2.7] 380 

3.1.4  381 

complex component 382 

component in which:  383 

– the failure modes are not well-defined; or  384 

– the behaviour under fault conditions cannot be completely defined  385 

[SOURCE: IEC 62061:2005, 3.2.8] 386 

3.1.5  387 

failure 388 

the termination of the ability of an item to perform a required function  389 

NOTE 1 to entry: After failure the system has a fault.  390 

NOTE 2 to entry: “Failure” is an event, as distinguished from “fault”, which is a state.  391 

NOTE 3 to entry: The concept of failure as defined does not apply to items consisting of software only. 392 

[SOURCE: IEC 60050-191:1990, 191-04-01] 393 

3.1.6  394 

dangerous failure 395 

failure of a PDDB that has the potential to cause a hazard or non-functional state 396 

[SOURCE: IEC 62061:2005, 3.2.40, modified – deletion of the notes] 397 

3.1.7  398 

safe failure 399 

failure of a PDDB that does not have the potential to cause a hazard  400 

[SOURCE: IEC 62061:2005, 3.2.41 modified – update of the definition] 401 

3.1.8  402 

fault 403 

state of an item characterized by inability to perform a required function, excluding the inability 404 

during preventive maintenance or other planned actions, or due to lack of external resources  405 

NOTE 1 to entry: A fault is often the result of the item itself but can exist without prior failure.  406 

NOTE 2 to entry: In English the term “fault” and its definition are identical to those given in IEC 60050-191:1990, 407 
191-05-01. In the field of machinery, the French term “défaut” and the German term “Fehler” are used rather than 408 
the term “panne” and “Fehlzustand” that appear with this definition. 409 

 [SOURCE: IEC 62061:2005, 3.2.30, modified – new definition and new notes] 410 
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3.1.9  411 

Assured Function 412 

Proper operational function according the defined behaviour.  413 

NOTE 1 Comment: Commonly the term “assured” and “safety” is used in German language with the one term 414 
“Sicherheit”.  415 
The following significance applies: 416 

- “safety related” (German “sicherheitsgerichtet”) in the meaning of functional safety.  417 
Example: The device achieves the safe state in case of an error.  418 

- “assured” (German: “zugesichert”) in the meaning of proper operational function.  419 
Example: The device is achieving the ON state when the target is present.  The operational function is assured.  420 

 421 

3.1.10  422 

Safety-Related Control Function 423 

SRCF 424 

control function with a specified integrity level, partly or completely implemented by a PDDB, 425 

that is intended to achieve or maintain the safe condition of the equipment under control or 426 

prevent an immediate increase of the risk(s)  427 

NOTE 1 to entry: ISO 13849-1 uses the term SRF (safety related function), IEC 61508 series uses SF (safety 428 
function), Terms and definitions concerning the integrity. 429 

See 3.1.9 NOTE 1 430 

[SOURCE: IEC 62061:2005, 3.2.16 modified – new definition and new note] 431 

3.1.11  432 

safety integrity 433 

probability of a safety related control system or its PDDB satisfactorily performing the required 434 

safety-related control functions under all stated conditions  435 

[SOURCE: IEC 62061:2005, 3.2.19, modified – update of the definition and deletion of the 436 

notes] 437 

3.1.12  438 

hardware safety integrity 439 

part of the safety integrity of a safety related control system or its PDDB comprising 440 

requirements for both the probability of dangerous random hardware failures and architectu ral 441 

constraints 442 

[SOURCE: IEC 62061:2005, 3.2.20, modified – update of the definition] 443 

3.1.13  444 

software safety integrity 445 

part of the safety integrity of a PDDB relating to systematic failures in a  dangerous mode of 446 

failure that are attributable to software 447 

NOTE 1 to entry: Software safety integrity cannot usually be quantified precisely.  448 

[SOURCE: IEC 61508-4:2010, 3.5.5, modified – update of the definition and addition of a note] 449 

3.1.14  450 

systematic safety integrity 451 

part of the safety integrity of a PDDB relating to systematic failures in a  dangerous mode of 452 

failure 453 

NOTE 1 to entry: Systematic safety integrity cannot usually be quantified (as distinct from hardware safety integrity 454 
which usually can). 455 
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NOTE 2 to entry:  Requirements for systematic safety integrity apply to both hardware and software aspects of a 456 
PDDB. 457 

[SOURCE: IEC 61508-4:2010, 3.5.6 modified – update of the definition and addition of a note] 458 

3.1.15  459 

mode of operation 460 

way in which a safety function operates, which may be either : 461 

– low demand mode: where the safety function is only performed on demand, in  order to 462 

transfer the EUC into a specified safe state, and where the frequency of demands is no 463 

greater than one per year; or 464 

NOTE 1 to entry: The E/E/PE safety-related system that performs the safety function normally has no influence on 465 
the EUC or EUC control system until a demand arises. However, if the E/E/PE safety -related system fails in such a 466 
way that it is unable to carry out the safety function then it may cause the EUC to move to a safe state . 467 

– high demand mode: where the safety function is only performed on demand, in order to 468 

transfer the EUC into a specified safe state, and where the frequency of demands is greater  469 

than one per year; or 470 

– continuous mode: where the safety function retains the EUC in a safe state as part of 471 

normal operation 472 

[SOURCE: IEC 61508-4:2010, 3.5.16, modified – update of the note] 473 

3.1.16  474 

target failure measure 475 

intended probability of dangerous mode failures to be achieved in respect of the safety integrity  476 

requirements, specified in terms of either:  477 

– the average probability of dangerous failure to perform the design function on demand 478 

PFDavg (for a low demand mode of operation); 479 

– the average frequency of a dangerous failure over a given period of time PFHD (for a high demand 480 

or continuous mode of operation) 481 

NOTE 1 to entry: The term “probability of dangerous failure per hour” is not used in the standard but the abbreviation 482 
PFH has been retained but when it is used it means “average frequency of dangerous failure”. 483 

NOTE 2 to entry: The numerical values for the target failure measures are given in Table 2 and Table 3 of 484 
IEC 61508-1:2010. These limit values are valid for the whole safety related function.  485 

[SOURCE: Adapted from IEC 61508-4:2010, 3.5.17] 486 

3.1.17  487 

mean time to dangerous failure 488 

MTTFD 489 

expectation of the mean time to dangerous failure 490 

NOTE 1 to entry: Adapted from IEC 62061:2005, definition 3.2.34. 491 

[SOURCE: ISO 13849-1:2006, 3.1.25] 492 

3.1.18  493 

failure in time 494 

FIT 495 

the number of failures in 109 device-hours of operation 496 

Full document details: 22/30454291 DC

https://doi.org/10.3403/30143466?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/30143466?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/30143454?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/30143466?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/03253831?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/22-30454291-dc
http://www.avadocuments.com/doc/22-30454291-dc


IEC CD 60947-5-3 © IEC 2022 14 121A/494/CD 
 

3.2 Terms and definitions concerning the architectural constraints 497 

3.2.1  498 

safe failure fraction 499 

SFF 500 

ratio of the average failure rates of safe failures plus dangerous detected failures of the PDDB  501 

to the total average failure rate (sum of safe failure rate and all dangerous failure rate)  of the 502 

PDDB 503 

[SOURCE: Adapted from IEC 61508-4:2010, 3.6.15] 504 

3.2.2  505 

diagnostic coverage 506 

DC 507 

measure of the effectiveness of diagnostics, which may be determined as the ratio between 508 

the failure rate of detected dangerous failures and the failure rate of total dangerous failures  509 

[SOURCE: ISO 13849-1:2006, 3.1.26, modified – deletion of the notes] 510 

fraction of dangerous failures detected by automatic on-line diagnostic tests 511 

NOTE 1 to entry: The fraction of detected dangerous failures is computed to be the rate of dangerous failures that 512 
are detected by automatic on-line diagnostic tests divided by the rate of total dangerous failures.  513 

NOTE 2 to entry: There is a different approach between the IEC 62061/IEC 61508 and ISO 13849-1 failure concepts. 514 
Prescriptions for architectural constraints on subsystems according to IEC 62061:2005 (Table 5) are given as a 515 
function of the hardware fault tolerance and the safe failure fraction. ISO 13849-1 does not consider any safe 516 
failure/safe failure fraction. Performance levels are based on well-defined architectures. The achieved PL is then a 517 
function of the architecture, the MTTF

d
, the diagnostic coverage and the common cause failures. 518 

[SOURCE: IEC 62061:2005, 3.2.38, modified – update of the notes] 519 

3.2.3  520 

hardware fault tolerance 521 

HFT 522 

ability of a system to perform its safety function in the presence of faults  523 

NOTE 1 to entry: Hardware fault tolerance of N means that N+1 faults could cause a loss of the safety function. In 524 

determining the hardware fault tolerance no consideration is given to other faults, for example in diagnostics. 525 

[SOURCE: Adapted from IEC 61508-2:2010, 7.4.4.1.1] 526 

3.2.4  527 

diagnostic test interval 528 

interval between on-line tests to detect faults in a safety-related system that has a specified 529 

diagnostic coverage 530 

[SOURCE: IEC 61508-4:2010, 3.8.7] 531 

3.2.5  532 

proof test 533 

periodic test performed to detect failures in a safety-related system so that, if necessary, the 534 

system can be restored to an “as new” condition or as close  as practical to this condition 535 

[SOURCE: IEC 61508-4:2010, 3.8.5, modified – update of the definition and deletion of the 536 

notes] 537 
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3.2.6  538 

safety-related system 539 

designated system that both 540 

– implements the required safety functions necessary to achieve or maintain a safe state for 541 

the Equipment Under Control; and 542 

– is intended to achieve, on its own or with other E/E/PE safety -related systems, other 543 

technology safety-related systems or external risk reduction facilities, the necessary safety 544 

integrity for the required safety functions 545 

[SOURCE: IEC 61508-4:2010, 3.4.1, modified – deletion of the notes] 546 

3.2.7  547 

equipment under control 548 

EUC 549 

equipment, machinery, apparatus or plant used for manufacturing, proc ess, transportation, 550 

medical or other activities 551 

NOTE 1 to entry: The EUC control system is separate and distinct from the EUC.  552 

[SOURCE: IEC 61508-4:2010, 3.2.1] 553 

3.3 Terms and definitions concerning the parts of a PDDB 554 

3.3.1  555 

sensing means 556 

part of the PDDB which detects the presence or absence of a defined target  557 

3.3.2  558 

output signal switching device 559 

OSSD 560 

component of the PDDB which goes to the OFF-state according to the defined behaviour  561 

3.3.3  562 

control and monitoring device 563 

device which receives and processes signals from the sensing means, provides signals to the 564 

OSSD(s) and monitors correct operation 565 

3.4 Terms and definitions concerning the operation of a PDDB 566 

3.4.1  567 

defined behaviour 568 

changing of the OSSD(s) to the OFF-state in the defined position of the specified target and in 569 

accordance with the requirements of this standard 570 

3.4.2  571 

OFF-state 572 

state in which the output circuits interrupt the flow of current other than residual current (Ir) 573 

3.4.3  574 

ON-state 575 

state in which the output circuits permit the flow of current  576 

3.4.4  577 

Target Absent Safe Mode (Mode TA-SAFE) 578 

The outputs are in the OFF-state when the target is farther than the distance of ssr from the 579 

sensing face. (See Figure 1) 580 

Full document details: 22/30454291 DC

https://doi.org/10.3403/30143466?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/30143466?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/22-30454291-dc
http://www.avadocuments.com/doc/22-30454291-dc


IEC CD 60947-5-3 © IEC 2022 16 121A/494/CD 
 

3.4.5  581 

safety related release distance Ssr in TA-SAFE Mode 582 

safety related distance from the sensing face beyond which the absence of the specified target 583 

leads to the OFF-state (Figure 1). 584 

3.4.6  585 

Operating distance So in TA-SAFE Mode 586 

The distance from the sensing face within which the presence of the specified  target leads to 587 

the ON-state. (Figure 1) 588 

NOTE distance so correspondent with su min of IEC 60947-5-2 589 

3.4.7  590 

Target Present Safe Mode (Mode TP-SAFE) 591 

The outputs are in the OFF-state when the target is closer than the distance sso from the 592 

sensing face. (Figure 2) 593 

3.4.8  594 

safety related operating distance Sso in TP-SAFE Mode 595 

safety related distance from the sensing face within which the presence of the specified target  596 

leads to the OFF-state. (Figure 2) 597 

3.4.9  598 

Release distance Sr in TP-SAFE Mode 599 

The distance from the sensing face beyond which the absence of the specified target leads to 600 

the ON-state. (Figure 2) 601 

NOTE distance s
r
 correspondent with su max + H of IEC 60947-5-2 602 

3.4.10  603 

risk time 604 

maximum period of time during which OSSD(s) can deviate from the defined behaviour 605 

3.4.11  606 

mission time 607 

TM 608 

period of time covering the intended use of a PDDB 609 

3.4.12  610 

lock-out state 611 

state in which at least one OSSD is OFF and remains in OFF-state until the fault is corrected. 612 

The device enters the lock-out state whenever a fault is detected 613 

3.5 Terms and definitions concerning Annex B 614 

3.5.1  615 

Information source (source)  616 

The information source (hereafter referred to as source) is transmitting information to the information 617 

sink. The source output is connected to the input of the sink. A source can meet requirements of 618 

several interface types at the same time. 619 

NOTE For example, the source could be a PDDB and the sink a control system. The term refers to the generation 620 
of the information and not to the generation of the test pulses. Generation of test pulses can be located in different 621 
parts of the system, depending on the interface type. 622 
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3.5.2  623 

Information sink (sink) 624 

The information sink (hereafter referred to as sink) is receiving information from the information 625 

source. The sink input is connected to the output of the source. A sink can meet requirements of 626 

several interface types at the same time. 627 

NOTE For example, the sink could be a control system. The term refers to the analysis of the information and not to 628 
the analysis of the test pulses. Analysis of test pulses can be located in different parts of the syst em, depending on 629 
the interface type. 630 

3.5.3  631 

Interface type 632 

The interface type is a standardised interface for transmitters of signals (sources) and receivers of 633 

signals (sinks). Generation and analysis of test pulses is specified per interface type. 634 

3.5.4  635 

Class 636 

The class is a group of sources and sinks with compatible technical data within an interface type 637 

based on the test pulses in use. 638 

3.5.5  639 

Test pulse generation (TG) 640 

Part of the system that generates test pulses used for system diagnosis. 641 

3.5.6  642 

Test pulse evaluation (TE) 643 

Part of the system that evaluates test pulses for system diagnosis. 644 

3.5.7  645 

Supply voltage 646 

Supply voltage is the voltage continuously supplied to a device.  647 

3.5.8  648 

Test pulse 649 

A test pulse is a temporary change of a signal voltage level used to verify the proper operation of the 650 

output or device or the transmission path. 651 

3.5.9  652 

Test pulse duration ti 653 

The test pulse duration ti is the time from the start of the test pulse (e.g. falling edge) until the end of 654 

the test pulse (e.g. rising edge). 655 

3.5.10  656 

Test pulse interval T 657 

The test pulse interval is the time between the start of a test pulse and the start of the next test pulse 658 

on the same output. 659 

3.5.11  660 

Test pulse delay ∆ti 661 

The test pulse delay ∆ti is a pulse delay introduced by the source, between the input and the output of 662 

the information source. 663 

3.5.12  664 

Test pulse phase shift ∆tc 665 

Time shift of test pulses between different test generation channels (interface type C). 666 

3.5.13  667 

Output current In 668 

The output current In is the nominal ON state current of an output. 669 
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3.5.14  670 

Leakage current ILeakage 671 

The leakage current ILeakage is the remaining current of an output for a source (PDDB) or sink in the 672 

OFF-state. 673 

3.5.15  674 

Load capacitance CL 675 

The load capacitance CL is the capacitive part of the load impedance. 676 

3.5.16  677 

Inductive load LL 678 

The load inductance LL is the inductive part of the load impedance. 679 

3.5.17  680 

Discrepancy time ∆tdis 681 

Temporal shift of the rising and falling signal flanks between different output channels. 682 

(Concurrency of the signals at interface type C). 683 
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