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INTERNATIONAL ELECTROTECHNICAL COMMISSION 250 

____________ 251 

 252 

PASSIVE FILTER UNITS FOR ELECTROMAGNETIC  253 

INTERFERENCE SUPPRESSION –  254 

 255 

Part 3: Passive filter units for which safety tests are appropriate  256 

 257 

FOREWORD 258 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising all national 259 
electrotechnical committees (IEC National Committees). The object of IEC is to promote international co-operation on all 260 
questions concerning standardization in the electrical and electronic fields. To this end and in addition to other activities, 261 
IEC publishes International Standards, Technical Specifications, Technical Reports, Publicly Available Specifications (PAS) 262 
and Guides (hereafter referred to as “IEC Publication(s)”). Their preparation is entrusted to technical committees; any IEC 263 
National Committee interested in the subject dealt with may participate in this preparatory work. International, governmental 264 
and non-governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely with 265 
the International Organization for Standardization (ISO) in accordance with conditions determined by agreement between 266 
the two organizations. 267 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international consensus 268 
of opinion on the relevant subjects since each technical committee has representation from all interested IEC National 269 
Committees.  270 

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National Committees in 271 
that sense. While all reasonable efforts are made to ensure that the technical content of IEC Publications is accurate, IEC 272 
cannot be held responsible for the way in which they are used or for any misinterpretation by any end user. 273 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications transparently to 274 
the maximum extent possible in their national and regional publications. Any divergence between any IEC Publication and 275 
the corresponding national or regional publication shall be clearly indicated in the latter. 276 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity assessment 277 
services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any services carried out by 278 
independent certification bodies. 279 

6) All users should ensure that they have the latest edition of this publication. 280 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and members of 281 
its technical committees and IEC National Committees for any personal injury, property damage or other damage of any 282 
nature whatsoever, whether direct or indirect, or for costs (including legal fees) and expenses arising out of the publication, 283 
use of, or reliance upon, this IEC Publication or any other IEC Publications.  284 

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is indispensable 285 
for the correct application of this publication. 286 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent rights. 287 
IEC shall not be held responsible for identifying any or all such patent rights. 288 

International Standard IEC 60939-3 has been prepared by IEC technical committee 40: Capacitors and 289 
resistors for electronic equipment. 290 

This second edition cancels and replaces the first edition, published in 2015 and corrigendum (2016 291 
and 2018). 292 

In addition to a number of editorial improvements, the following main changes have been made with 293 
respect to the previous edition:  294 

• Separated chapters for safety and performance tests 295 

• Added note for use of multiple X capacitors bridging basic insulation in 3 phase filters 296 

• Characteristics and conditions to substitute X and Y capacitors are now described in a separate 297 
chapter 298 

• Creepage and clearance tables updated and in line with the latest IEC 60938-2 and IEC 60664-1 299 
versions 300 

• Allowing voltage measurement for inductance measurements (ch. 7.3) 301 
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• Added requirements for marking depending on remaining energy after disconnection 302 

• Added content of CTL DSH 2044:2016 for temperature test of IEC filters 303 

• Added note about temperature rise required specimens for safety testing.  304 

• Changed index of capacitors in Annex A to avoid confusion between index name and capacitor class. 305 

• Moved tests from group 1A to 2. Now samples in group 1A need to be submitted without potting. 306 
[convenor comment: This is common practice with test houses, otherwise it is impossible to properly 307 
assess creepage and clearance distances. It is also necessary than to move mechanical tests to 308 
another group since the absence of potting is impacting the mechanical properties of the filter] 309 

 310 

The text of this standard is based on the following documents: 311 

FDIS Report on voting 

40/XXXX/FDIS 40/XXXX/RV 

 312 
Full information on the voting for the approval of this standard can be found in the report on voting 313 
indicated in the above table. 314 

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2. 315 

A list of all parts in the IEC 60939 series, published under the general title Passive filter units for 316 
electromagnetic interference suppression, can be found on the IEC website. 317 

The committee has decided that the contents of this publication will remain unchanged until the stability 318 
date indicated on the IEC web site under "http://webstore.iec.ch" in the data related to the specific 319 
publication. At this date, the publication will be  320 

• reconfirmed, 321 

• withdrawn, 322 

• replaced by a revised edition, or 323 

• amended 324 

 325 
326 
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PASSIVE FILTER UNITS FOR ELECTROMAGNETIC  327 

INTERFERENCE SUPPRESSION –  328 

 329 

Part 3: Passive filter units for which safety tests are appropriate  330 

 331 

 332 

 333 

1 Scope 334 

This specification covers passive filters used to attenuate unwanted radio-frequency signals (such as 335 
noise or interference) generated from electromagnetic sources. 336 

Both single and multi-channel filters within one enclosure or which are built on a printed circuit board 337 
forming a compact entity are included within the scope of this specification.  338 

Filters constructed of capacitive elements where the inductance is inherent in the construction of the 339 
filter are within the scope of this specification. Similarly, filters constructed of inductive elements where 340 
the capacitance is inherent in the construction of the filter are also within the scope of this specification. 341 
It is up to the manufacturer to state whether a given component is to be designed as a capacitor, an 342 
inductor or a filter. Filters can include also other components like resistors and/or varistors or similar 343 
components. 344 

This specification applies to passive filter units for electromagnetic interference suppression for which 345 
safety tests are appropriate. This implies that filters specified according to this specification will either 346 
be connected to mains supplies, when compliance with the mandatory tests of Table B.1 is necessary, 347 
or used in other circuit positions where the equipment specification prescribes that some or all of these 348 
safety tests are required. 349 

This specification applies to passive filter units, which will be connected to an AC mains or other supply 350 
(DC or AC) with a nominal voltage not exceeding 1 000 V AC, with a nominal frequency not exceeding 351 
400 Hz, or 1 500 V DC 352 

NOTE For AC use, IEC 60384-14 applies to capacitors which will be connected to AC mains with a nominal frequency not 353 
exceeding 100 Hz. 354 

This specification covers appliance filters (US) but does not cover facility filters, cord-connected filters 355 
or direct plug-in filters. These other filters will be covered by another sectional specification. 356 

2 Normative references  357 

The following documents are referred to in the text in such a way that some or all of their content 358 
constitutes requirements of this document. For dated references, only the edition cited applies. For 359 
undated references, the latest edition of the referenced document (including any amendments) applies. 360 

IEC 60060-1:2010, High-voltage test techniques – Part 1: General definitions and test requirements 361 

IEC 60062:2016, Marking codes for resistors and capacitors 362 

IEC 60068-1:2013, Environmental testing – Part 1: General and guidance 363 

IEC 60068-2-1:2007, Environmental testing – Part 2-1: Tests – Test A: Cold 364 

IEC 60068-2-2:2007, Environmental testing – Part 2-2: Tests – Test B: Dry heat 365 

IEC 60068-2-6:2007, Environmental testing – Part 2-6: Tests – Test Fc: Vibration (sinusoidal) 366 

IEC 60068-2-14:2009, Environmental testing – Part 2-14: Tests – Test N: Change of temperature 367 

IEC 60068-2-17:1994, Basic environmental testing procedures – Part 2-17: Tests – Test Q: Sealing 368 
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IEC 60068-2-20:2021, Environmental testing – Part 2-20: Tests – Test T: Test methods for solderability 369 
and resistance to soldering heat of devices with leads 370 

IEC 60068-2-21:2021, Environmental testing – Part 2-21: Tests – Test U: Robustness of terminations 371 
and integral mounting devices 372 

IEC 60068-2-30:2005, Environmental testing – Part 2-30: Tests – Test Db: Damp heat, cyclic (12 h + 12 373 
h cycle) 374 

IEC 60068-2-45:1980, Basic environmental testing procedures – Part 2-45: Tests – Test XA and 375 
guidance: Immersion in cleaning solvents 376 

IEC 60068-2-78:2012, Environmental testing – Part 2-78: Tests – Test Cab: Damp heat, steady state 377 

IEC 60384-14:2023, Fixed capacitors for use in electronic equipment – Part 14: Sectional specification 378 
– Fixed capacitors for electromagnetic interference suppression and connection to the supply mains 379 

IEC 60664-1:2020, Insulation coordination for equipment within low-voltage system – Part 1: Principles, 380 
requirements and tests 381 

IEC 60695-11-5:2016, Fire hazard testing – Part 11-5: Test flames – Needle-flame test method – 382 
Apparatus, confirmatory test arrangement and guidance 383 

IEC 60695-11-10:2013, Fire hazard testing – Part 11-10: Test flames – 50 W horizontal and vertical 384 
flame test methods 385 

IEC 60938-1:2021, Fixed inductors for electromagnetic interference suppression – Part 1: Generic 386 
specification 387 

IEC 60938-2:2021, Fixed inductors for electromagnetic interference suppression – Part 2: Sectional 388 
specification 389 

IEC 60940:2015, Guidance information on the application of capacitors, resistors, inductors and 390 
complete filter units for electromagnetic interference suppression 391 

IEC 61140:2016, Protection against electric shock – Common aspects for installation and equipment 392 

CISPR 17:2011, Methods of measurement of the suppression characteristics of passive EMC filtering 393 
devices 394 

UL 44, Thermoset-Insulated Wires and Cables UL 83 Thermoplastic-Insulated Wires and Cables  395 

3 Terms and definitions 396 

For the purposes of this document and the subordinate specifications, the following terms, definitions, 397 
symbols and abbreviated terms apply. 398 

ISO and IEC maintain terminological databases for use in standardization at the following addresses:  399 

• IEC Electropedia: available at http://www.electropedia.org/ 400 

• ISO Online browsing platform: available at http://www.iso.org/obp 401 

3.1  402 
capacitor of Class X 403 
RC unit of Class X 404 
capacitor or RC unit of a type suitable for use in situations where failure of the capacitor would not lead 405 
to danger of electric shock but could result in a risk of fire. See 4.1.2 for details 406 
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3.2  407 
capacitor of Class Y 408 
RC unit of Class Y 409 
capacitor or RC-unit of a type suitable for use in situations where failure of the capacitor could lead to 410 
danger of electric shock. See 4.1.3 for details 411 

3.3  412 
earth inductor 413 
inductor that forms part of the earth lead of a filter 414 

3.4  415 
type 416 
group of components having similar design features, the similarity of their manufacturing techniques 417 
enabling them to be grouped together either for qualification approval or for quality conformance 418 
inspection, and generally covered by a single detail specification 419 

Note 1 to entry: Components described in several detail specifications may, in some cases, be considered as belonging to 420 
the same type and may therefore be grouped together for approval and quality conformance inspection. 421 

3.5  422 
style 423 
subdivision of a type generally based on dimensional factors; a style may include several variants, 424 
generally of a mechanical order 425 

3.6  426 
electromagnetic interference suppression filter unit (filter) 427 
radio interference suppression filter unit 428 
assembly of piece-parts and inductive, capacitive and resistive elements to be used for the reduction of 429 
electromagnetic interference caused by electrical or electronic equipment, or other sources 430 

3.7  431 
AC mains filter mains filter 432 
passive filter unit designed essentially for application with a power-frequency alternating voltage 433 
supplied from the mains 434 

3.8  435 
DC filter  436 
passive filter unit designed essentially for application with a DC supply 437 

Note 1 to entry: Typical DC filters are photovoltaic filters used within inverters/converters etc. between the panel and 438 
converter or telecom DC power line filters. 439 

3.9  440 
appliance filter  441 
filter intended to be factory-installed as a component part of end-use appliances or equipment connected 442 
to (supplied by) the branch circuits of a building wiring system  443 

Note 1 to entry: Included in this category are filters installed in medical and dental equipment, office appliances and business 444 
equipment, data processing equipment, and household appliances such as mixers, vacuum cleaners, hand tools, and the like. 445 

3.10  446 
cord-connected filter  447 
filter provided with a supply cord having an attachment plug for connecting the filter to a branch-circuit 448 
receptacle. It is also provided with one or two receptacles for distribution of the filtered voltage to an 449 
external (appliance or other equipment) load  450 

Note 1 to entry: Cord-connected filters are not covered by this specification, see 1. 451 

3.11  452 
direct plug-in filter 453 
filter provided with blades or pins at the filter body that plug directly into a branch-circuit receptacle. It 454 
is also provided with one or two receptacles for the distribution of the filtered voltage to an external 455 
(appliance or other equipment) load  456 
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Note 1 to entry: Direct plug-in filters are not covered by this specification, see 1. 457 

3.12  458 
facility filter 459 
filter installed as part of the service, feeders, or branch circuitry of a building wiring system  460 

Note 1 to entry: Facility filters are not covered by this specification, see 1. 461 

3.13  462 
rated voltage UR  463 

maximum R.M.S. operating voltage at rated frequency or the maximum DC operating voltage which may 464 
be applied continuously to the terminations of the filter unit at any temperature between the lower and 465 
the upper category temperatures 466 

Note 1 to entry: A filter not suitable for the same voltage line-to-line and line-to-ground shall be marked with a slash rating, 467 
e.g. 300/520 V AC 468 

Note 2 to entry: When it is necessary for clarity the nature of UR should be shown, like UR AC or UR DC  469 

Note 3 to entry: Filters may have more than one rated voltage value or may have a rated voltage range.  470 

3.14  471 
working voltage U 472 
highest value of the AC R.M.S. voltage at rated frequency or DC voltage across any particular insulation 473 
which can occur by design when the equipment is supplied at rated voltage 474 

3.15  475 
rated frequency  476 
maximum frequency at which maximum AC operating voltage may be applied to terminations of the filter 477 

3.16  478 
lower category temperature 479 
minimum ambient temperature for which the filter has been designed to operate continuously 480 

3.17  481 
upper category temperature 482 
maximum ambient temperature for which the filter unit has been designed to operate continuously 483 

3.18  484 
rated temperature 485 
maximum ambient temperature at which a filter can carry its rated current 486 

3.19  487 
rated current 488 
maximum AC operating current through input and output filter terminations at rated frequency or 489 
maximum DC rating current which allows continuous operation of the filter at the rated temperature, 490 
assigned by the manufacturer for one or both of the following conditions: 491 

a) free air (IRO); 492 

b) with a specified heat sink (IRH) 493 

3.20  494 
nominal capacitance CN 495 

effective capacitance value resulting from the combination of capacitive elements of the filter for which 496 
a filter has been designed and which may be indicated upon it 497 

3.21  498 
nominal inductance LN 499 

inductance value for which the inductor has been designed and which may be indicated upon it 500 
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