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European foreword 

The text of document 40/2387/FDIS, future edition 1 of IEC 60939-3, prepared by IEC/TC 40 
"Capacitors and resistors for electronic equipment" was submitted to the IEC-CENELEC parallel vote 
and approved by CENELEC as EN 60939-3:2015. 

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) 2016-06-16 

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the document have to be withdrawn

(dow) 2018-09-16 

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

Endorsement notice 

The text of the International Standard IEC 60939-3:2015 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 60068-2-13 NOTE Harmonized as EN 60068-2-13. 

IEC 60068-2-27 NOTE Harmonized as EN 60068-2-27. 

IEC 60085 NOTE Harmonized as EN 60085. 

IEC 60335-1 NOTE Harmonized as EN 60335-1. 

IEC 60384-9 NOTE Harmonized as EN 60384-9. 

IEC 60947-1 NOTE Harmonized as EN 60947-1. 

IEC 60990 NOTE Harmonized as EN 60990. 

IEC 61112 NOTE Harmonized as EN 61112. 

IEC 62109-1 NOTE Harmonized as EN 62109-1. 
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Annex ZA 
(normative) 

Normative references to international publications 
with their corresponding European publications 

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

NOTE 1 When 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 60027-1 -  Letter symbols to be used in electrical 
technology - 
Part 1: General 

- -  

IEC 60050 series  International Electrotechnical Vocabulary 
(IEV) 

- - 

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

EN 60060-1 2010 

IEC 60062 -  Marking codes for resistors and capacitors EN 60062 -  

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

EN 60068-1 2014 

IEC 60068-2-1 -  Environmental testing - 
Part 2-1: Tests - Test A: Cold 

EN 60068-2-1 -  

IEC 60068-2-2 -  Environmental testing - 
Part 2-2: Tests - Test B: Dry heat 

EN 60068-2-2 - 

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

EN 60068-2-6 -  

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

EN 60068-2-14 -  

IEC 60068-2-17 -  Basic environmental testing procedures - 
Part 2-17: Tests - Test Q: Sealing 

EN 60068-2-17 -  

IEC 60068-2-20 2008  Environmental testing - 
Part 2-20: Tests - Test T: Test methods for 
solderability and resistance to soldering 
heat of devices with leads 

EN 60068-2-20 2008 

IEC 60068-2-21 -  Environmental testing - 
Part 2-21: Tests - Test U: Robustness of 
terminations and integral mounting devices 

EN 60068-2-21 -  
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Publication Year Title EN/HD Year 

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

EN 60068-2-45 1992 

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

EN 60068-2-78 -  

IEC 60294 -  Measurement of the dimensions of a 
cylindrical component with axial 
terminations 

EN 60294 -  

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

EN 60384-14 2013 

IEC 60664-1 2007  Insulation coordination for equipment within 
low-voltage systems - 
Part 1: Principles, requirements and tests 

EN 60664-1 2007 

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

EN 60695-11-5 -  

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

EN 60695-11-10 -  

IEC 60938-1 1999  Fixed inductors for electromagnetic 
interference suppression - 
Part 1: Generic specification 

EN 60938-1 1999 

+ A1 2006 + A1 2007 

IEC 60938-2 -  Fixed inductors for electromagnetic 
interference suppression - 
Part 2: Sectional specification 

EN 60938-2 -  

IEC 60939-1 -  Passive filter units for electromagnetic 
interference suppression - 
Part 1: Generic specification 

EN 60939-1 -  

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

EN 60940 -  

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

EN 61140 -  

ISO 80000-1 -  Quantities and units - 
Part 1: General 

EN ISO 80000-1 -  

CISPR 17 -  Methods of measurement of the 
suppression characteristics of passive 
EMC filtering devices 

EN 55017 -  
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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
PASSIVE FILTER UNITS FOR ELECTROMAGNETIC  

INTERFERENCE SUPPRESSION –  
 

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

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

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

FDIS Report on voting 

40/2387/FDIS 40/2398A/RVD 

 
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. 
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A list of all parts in the IEC 60939 series, published under the general title Passive filter units 
for electromagnetic interference suppression, 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. 
 
The contents of the corrigenda of April 2016 and May 2018 have been included in this copy. 
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PASSIVE FILTER UNITS FOR ELECTROMAGNETIC  
INTERFERENCE SUPPRESSION –  

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

 
 
 

1 General 

1.1 Scope 

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

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

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

This specification applies to passive filter units for electromagnetic interference suppression 
for which safety tests are appropriate. This implies that filters specified according to this 
specification will either be connected to mains supplies, when compliance with the mandatory 
tests of Table 3 is necessary, or used in other circuit positions where the equipment 
specification prescribes that some or all of these safety tests are required. 

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

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

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

1.2 Normative references  

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

NOTE 1 These documents are referenced, in whole, in part or as alternative requirements to the requirements 
contained in this standard. Their use is specified, where necessary, for the application of the requirements of this 
standard. 

NOTE 2 The list below is a summary of all standards that are referred to within this standard. Appearance of a 
standard in the list does not mean that the standard or parts of it are applicable. Only those parts that are 
specifically referenced in this standard are applicable. 

IEC 60027-1, Letters symbols to be used in electrical technology – Part 1: General 
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IEC 60050 (all parts), International electrotechnical vocabulary 

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

IEC 60062, Marking codes for resistors and capacitors 

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

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

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

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

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

IEC 60068-2-17, Basic environmental testing procedures – Part 2-17: Tests – Test Q: Sealing 

IEC 60068-2-20:2008, Environmental testing – Part 2-20: Tests – Test T: Test methods for 
solderability and resistance to soldering heat of devices with leads 

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

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

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

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

IEC 60294, Measurement of the dimensions of a cylindrical component with axial terminations 

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

IEC 60664-1:2007, Insulation coordination for equipment within low-voltage system – Part 1: 
Principles, requirements and tests 

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

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

IEC 60938-1:2006, Fixed inductors for electromagnetic interference suppression – Part 1: 
Generic specification 

IEC 60938-2, Fixed inductors for electromagnetic interference suppression – Part 2: Sectional 
specification 
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IEC 60939-1, Passive filter units for electromagnetic interference suppression – Part 1: 
Generic specification 

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

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

ISO 80000-1, Quantities and units – Part 1: General 

CISPR 17, Methods of measurement of the suppression characteristics of passive EMC 
filtering devices 

1.3 Information to be given in a detail specification 

1.3.1 General 

The detail specifications shall be derived from the relevant blank detail specification. 

Detail specifications shall not specify requirements inferior to those of this specification or 
blank detail specification. When more severe requirements are included, they shall be listed in 
the detail specification, and indicated in the test schedules, for example by an asterisk. 

The information outlined in 1.3.2 to 1.3.5 shall be given in each detail specification and the 
values quoted shall preferably be selected from the appropriate clause of this specification. 

1.3.2 Outline drawing and dimensions 

There shall be an illustration of the filter as an aid to easy recognition and for comparison of 
the filter with others. Dimensions and their associated tolerances, which affect interchange 
ability and mounting, shall be given in the detail specification. All dimensions shall preferably 
be stated in millimetres. 

Normally, the numerical values shall be given for the length of the body, the width and height 
of the body and the wire spacing, or for cylindrical types, the body diameter and the length 
and diameter of the terminations. When necessary, for example when a range of filters is 
covered by a single detail specification, their dimensions and their associated tolerances shall 
be placed in a table following the drawing. 

In addition, the detail specification shall state such other dimensional information as will 
adequately describe the filter outline. 

Information given in 1.3.2 may, for convenience, be presented in tabular form. 

1.3.3 Mounting 

The detail specification shall specify the method of mounting recommended for normal use 
and the method which is mandatory for the application of the vibration, bump, shock and 
endurance tests. The design of the filter may be such that special mounting fixtures or heat 
sinks are required in its use. In this case, the detail specification shall describe the mounting 
fixtures and they shall be used in the application of the vibration, bump or shock tests. The 
specified heat sink shall be used in the application of the endurance test. If recommendations 
for mounting for "normal" use are made, they shall be included in the detail specification 
under "Additional information (not for inspection purposes)". If they are included, a warning 
can be given that the full vibration, bump and shock performance may not be available if 
mounting methods other than those specified in the detail specification are used. 
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1.3.4 Ratings and characteristics 

1.3.4.1 Units, symbols and terminology 

Units, graphical symbols, letter symbols and terminology shall, whenever possible, be taken 
from the following publications: 

– IEC 60027-1 
– IEC 60050 series 
– ISO 80000-1 

When further items are required they shall be derived in accordance with the principles of the 
publications listed above. 

1.3.4.2 General 

The ratings and characteristics shall be in accordance with the relevant clauses of this 
specification. 

1.3.4.3 Particular characteristics 

Additional characteristics may be listed when they are considered necessary to specify 
adequately the filter for design or application purposes. 

1.3.5 Marking 

The detail specification shall specify the content of the marking on the filter and the package. 

1.4 Terms and definitions 

For the purposes of this document, the applicable terms and definitions of IEC 60939-1 and 
the following apply. 

1.4.1  
capacitor of Class X 
RC unit of Class X 
capacitor or RC unit of a type suitable for use in situations where failure of the capacitor 
would not lead to danger of electric shock but could result in a risk of fire 

Note 1 to entry: Class X capacitors are divided into two subclasses (see Table 1) according to the peak voltage of 
the impulses superimposed on the mains voltage to which they may be subjected in service. Such impulses may 
arise from lightning strikes on outside lines, from switching in neighbouring equipment, or switching in the 
equipment in which the capacitor is used. 
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Table 1 – Classification of Class X capacitors 

Subclass Peak impulse 
voltage in 

service 

Application Peak impulse voltage 
UP applied before endurance test 

X1 > 2,5 kV 

≤ 4,0 kV 

High pulse application When CN ≤ 1,0 µFUP = 4 kV 

   When CN > 1,0 µF 

UP = kV

F10

4

6
N

−

C
 

X2 ≤ 2,5 kV General purpose When CN ≤ 1,0 µF 
UP = 2,5 kV 

   When CN > 1,0 µF 

UP = kV

F10

5,2

6
N

−

C
 

X1 capacitors may be substituted by Y2 or Y1 capacitors of the same or higher UR X2 capacitors can be 
substituted with X1, Y2 or Y1 capacitors of the same or higher UR. 

NOTE 1 The factor used for the reduction of UP for capacitance values above 1,0 µF maintains ½ × 
CNUP2 constant for these capacitance values; CN is in F. 

NOTE 2 Overvoltage categories in association with rated impulse voltage and rated mains voltage are 
found in IEC 60664-1. 

[SOURCE: IEC 60384-14:2013, 1.7.1 and Table 1] 

 

1.4.2  
capacitor of Class Y 
RC unit of Class Y 
capacitor or RC-unit of a type suitable for use in situations where failure of the capacitor could 
lead to danger of electric shock. 

Note 1 to entry: Class Y capacitors are further divided into three subclasses Y1, Y2, and Y4, as shown in  
Table 2. 

One Y-capacitor may bridge basic insulation. One Y-capacitor may bridge supplementary insulation. If combined 
basic and supplementary insulations are bridged by two Y2- or Y4-capacitors in series, they must have the same 
nominal value. 

In a.c.-applications Y-capacitors can be substituted with two X-capacitors connected in series provided that UR of 
the X-capacitors are not less than the UR of the Y-capacitor and that the filter withstands the voltage proof in 4.8. 
In case of Y1-capacitor substitution, the X-capacitors shall be X1-capacitors. 

In DC-filters with a rated voltage of 150 V d.c. or less, a Y2- and Y4-capacitor may be substituted by one X-
capacitor with a rated voltage 250 V d.c. or higher. 

For guidance on the application of capacitors bridging basic insulation, see IEC 60940. 
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Table 2 – Classification of Class Y capacitors 

Subclass Type of insulation bridged Range of rated 
voltages 

Peak impulse voltage 
UP applied before 

endurance test 

Y1 Double insulation or reinforced 
insulation 

≤ 500 V UP = 8,0 kV 

Y2 Basic insulation or supplementary 
insulation 

≥ 150 V 

≤ 500 V 

 

 

When CN ≤ 1,0 µF 

UP = 5 kV 

When CN> 1,0 µF 

UP = kV

F10

5

6
N

−

C
 

Y4 Basic insulation or supplementary 
insulation 

< 150 V UP = 2,5 kV 

Y2 capacitors may be substituted by Y1 capacitors of the same or higher UR . 

NOTE 1 For definitions of basic, supplementary, double and reinforced insulation, see IEC 61140. 

NOTE 2 The factor used for the reduction of UP for capacitance values above 1,0 µF maintains ½ × 
CNUP2 constant for these capacitance values; CN is in F. 

NOTE 3 Overvoltage categories in association with rated impulse voltage and rated mains voltage are 
found in IEC 60664-1. 

[SOURCE: IEC 60384-14:2013, 1.7.2 and Table 2] 

 

1.4.3  
earth inductor 
inductor that forms part of the earth lead of a filter 

1.4.4  
type 
group of components having similar design features, the similarity of their manufacturing 
techniques enabling them to be grouped together either for qualification approval or for quality 
conformance inspection, and generally covered by a single detail specification 

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

1.4.5  
style 
subdivision of a type generally based on dimensional factors; a style may include several 
variants, generally of a mechanical order 

1.4.6  
electromagnetic interference suppression filter unit (filter) 
radio interference suppression filter unit 
assembly of piece-parts and inductive, capacitive and resistive elements to be used for the 
reduction of electromagnetic interference caused by electrical or electronic equipment, or 
other sources 

1.4.7  
a.c. mains filter mains filter 
passive filter unit designed essentially for application with a power-frequency alternating 
voltage supplied from the mains 
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1.4.8  
d.c. filter  
passive filter unit designed essentially for application with a d.c. supply 

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

1.4.9  
appliance filter  
filter intended to be factory-installed as a component part of end-use appliances or equipment 
connected to (supplied by) the branch circuits of a building wiring system  

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

1.4.10  
cord-connected filter  
filter provided with a supply cord having an attachment plug for connecting the filter to a 
branch-circuit receptacle. It is also provided with one or two receptacles for distribution of the 
filtered voltage to an external (appliance or other equipment) load  

Note 1 to entry: Cord-connected filters are not covered by this specification, see 1.1. 

1.4.11  
direct plug-in filter 
filter provided with blades or pins at the filter body that plug directly into a branch-circuit 
receptacle. It is also provided with one or two receptacles for the distribution of the filtered 
voltage to an external (appliance or other equipment) load  

Note 1 to entry: Direct plug-in filters are not covered by this specification, see 1.1. 

1.4.12  
facility filter 
filter installed as part of the service, feeders, or branch circuitry of a building wiring system  

Note 1 to entry: Facility filters are not covered by this specification, see 1.1. 

1.4.13  
rated voltage UR  
maximum r.m.s. operating voltage at rated frequency or the maximum d.c. operating voltage 
which may be applied continuously to the terminations of the filter unit at any temperature 
between the lower and the upper category temperatures 

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, e.g. 300/520 V a.c.  

Note 2 to entry: When it is necessary for clarity the nature of UR should be shown, like UR a.c. or UR d.c.  

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

1.4.14  
working voltage U 
highest value of the a.c. or d.c. voltage across any particular insulation which can occur when 
the equipment is supplied at rated voltage 

1.4.15  
rated frequency  
maximum frequency at which maximum a.c. operating voltage may be applied to terminations 
of the filter 
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1.4.16  
lower category temperature 
minimum ambient temperature for which the filter has been designed to operate continuously 

1.4.17  
upper category temperature 
maximum ambient temperature for which the filter unit has been designed to operate 
continuously 

1.4.18  
rated temperature 
maximum ambient temperature at which a filter can carry its rated current 

1.4.19  
rated current 
maximum a.c. operating current through input and output filter terminations at rated frequency 
or maximum d.c. rating current which allows continuous operation of the filter at the rated 
temperature, assigned by the manufacturer for one or both of the following conditions: 

a) free air (IRO); 
b) with a specified heat sink (IRH) 

1.4.20  
nominal capacitance CN 
effective capacitance value resulting from the combination of capacitive elements of the filter 
for which a filter has been designed and which may be indicated upon it 

1.4.21  
nominal inductance LN 
inductance value for which the inductor has been designed and which may be indicated upon 
it 

1.4.22  
insertion loss 
ratio of the voltage before and after the insertion of the filter in the circuit as measured at the 
terminations either with a symmetrical or an asymmetrical test circuit 

Note 1 to entry: It is normally expressed in decibels, when the insertion loss is 20 times the logarithm to base 10 
of this ratio.  

1.4.22.1  
asymmetrical test circuit [common mode] 
test circuit in which the filter under test is connected as a 3-terminal network, one terminal of 
which is connected to earth 

Note 1 to entry: The signal is applied between the input terminal and earth, and the output is measured between 
the output terminal and earth. There is a common (earth) connection between generator, filter and receiver (see 
Figure 1).  

1.4.22.2  
symmetrical test circuit [differential mode ] 
test circuit in which the filter under test is connected as a 4-terminal network 

Note 1 to entry: The test signal applied to the two input terminals symmetrically about earth, i.e. equal in 
magnitude but of opposite phase on the two terminals (see Figure 1). The output is measured between the other 
two terminals. 

Note 2 to entry: It is usual to perform symmetrical tests using an asymmetrical generator and receiver with 
suitable balance-to-unbalance transformers connected between them and the filter under test. 
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Figure 1 – Asymmetrical and symmetrical test circuit 

1.4.23  
visible damage 
visible damage which reduces the usability of the filter for its intended purpose  

1.4.24  
passive flammability 
ability of a filter to burn with a flame as a consequence of the application of an external 
source of heat 

1.4.25  
active flammability  
ability of a filter to burn with a flame as a consequence of electrical loading 

1.4.26  
protective conductor resistance 
resistance between the earthing terminal or earthing contact and earthed metal parts  

Note 1 to entry: The connection between the earthing terminal or earthing contact and earthed metal parts shall 
have low resistance. 

Accessible metal parts that may become live in the event of an insulation fault shall be permanently and reliably 
connected to an earthing terminal within the appliance or to the earthing contact of the appliance inlet. 

Earthing terminals and earthing contacts shall not be connected to the neutral terminal.   

Note 2 to entry: In some countries, the term "Grounding Continuity" is used instead of "protective conductor 
resistance". 

1.4.27  
leakage current ILK 
current at nominal frequency flowing to earth or to an extraneous-conductive-part in a 
faultless circuit 

Note 1 to entry: This current can have a capacitive component, especially caused by the use of capacitors. 

It is a theoretically calculated value for uniform indications, such as in catalogues. The calculation is based on the 
provisions detailed in Annex A.  

The actual leakage current cannot be stated in the individual case. 

Note 2 to entry: Other leakage currents such as touch currents and protective conductor currents shall be 
determined according to the relevant standard (e.g. IEC 60990). 

1.5 Marking 

1.5.1 General 

The sectional specification shall indicate the identification criteria and other information to be 
shown on the filters and the packing. 

IEC 

R 
R 

Filter 
under 
test 

Filter 
under 
test 

Asymmetrical test circuit Symmetrical test circuit 
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1.5.2 Coding 

When coding is used for tolerance or date of manufacture, the method shall be selected from 
those given in IEC 60062. 

1.5.3 Marking details 

The information given in the marking is normally selected from the following list; the relative 
importance of each item is indicated by its position in the list: 

a) manufacturer's name or trademark, or other descriptive marking by which the organization 
responsible for the product can be identified; 

b) manufacturer's type designation or the type designation given in the detail specification; 
c) recognised approval mark; 
d) rated voltage and nominal frequency; 
e) identification of terminations and/or circuit diagram; 
f) rated current; 
g) rated temperature; 
h) climatic category; 
i) year and month (or week) of manufacture (if the indication is in code, it shall be the code 

given in IEC 60062); 

j) hazard note if the leakage current is >3,5 mA; 
k) hazard note if the filter is not intended for built-in application and the temperature on the 

surface of the case is higher than 70°C (metallic) or 85°C (plastic); 

The symbol   (60417-5041:2002-10) shall be used; 
l) reference to the detail specification. 

1.5.4 Marking of filters 

The filter shall be clearly marked with the information in 1.5.3 a) to i), and also j) to k) if it 
applies. 

1.5.5 Marking of packaging 

The package containing the filter(s) shall be clearly marked as agreed between manufacturer 
and user. 

National approvals may be indicated by lettering as an alternative to the approval mark. 

1.5.6 Additional marking 

Any additional marking shall be so applied that no confusion can arise. 

1.6 Components 

Components other than inductors (e.g. capacitors, resistors, varistors, fuses, connectors, 
plugs, switches, terminal blocks) in the filter unit shall fulfill requirements in the relevant IEC 
Standard.  

NOTE Additional component and material standards are listed in Annex P. 

1.7 Overcurrent protective devices  

The detail specification or installation instructions shall specify the maximum rating of an 
overcurrent protective device to be provided external to the filter, unless there are appropriate 
overcurrent protective devices in the filter. 
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An overload (overcurrent) protective device, if provided, shall be connected between each 
ungrounded circuit supply conductor and the load. No overcurrent protective device shall be 
connected in the grounded-conductor circuit, unless it opens all conductors when it operates. 

The specified maximum rating may not be one of the protective device ratings available in the 
country of installation. Allowance should be made for the use of a device with a smaller rating 
that will still be adequate for the filter RATED CURRENT plus any necessary allowance for 
inrush current. 

1.8 Wiring and Insulation 

1.8.1 General 

The wiring of a filter shall be rated for the voltage, temperature, and other conditions of use to 
which it is subjected in the application. 

The cross-sectional area of internal shall be adequate for the current they are intended to 
carry when the filter is operating by the rated current such that the maximum permitted 
temperature of conductor insulation is not exceeded. 

Internal wiring shall be routed, supported, clamped or secured in a manner that reduces the 
likelihood of excessive strain on wire and on terminal connections; and loosening of terminal 
connections; and damage of conductor insulation. 

1.8.2 Sleeving, tubing and wire insulation  

Sleeving, tubing and wire insulation shall be rated for the voltage involved and the 
temperature attained under any condition of actual use. They shall be flame retardant 
according to Class VW-1. 

NOTE Sleeving, tubing and wire insulation within a completely metal-enclosed non-vented filter, or within an 
encapsulating material, or film-coated magnetic wire need not be designated VW-1.  

See UL 44 for definition of VW-1. 

1.8.3 Properties of insulation material 

The choice and application of insulating materials shall take into account the needs for 
electrical, thermal and mechanical strength, frequency of the WORKING VOLTAGE and the 
working environment (temperature, pressure, humidity and pollution).  

Natural rubber, hygroscopic materials and materials containing asbestos shall not be used as 
insulation.  

1.9 Protective Bonding Conductors 

Conductor in the filter, or a combination of conductive parts in the filter, connecting a main 
protective earthing terminal to a part of the filter that is required to be earthed for safety 
purposes. 

The protective bounding conductors shall have a sufficient size to carry the actual current 
under normal operating conditions, in accordance with 1.8, that the conductors are not 
required to carry fault currents to earth. 

NOTE 1 Additional requirements as defined under 1.4.26 

NOTE 2 In some countries the term "Grounding" is used instead of "protective bonding conductor".  
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