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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIXED CAPACITORS FOR USE IN ELECTRONIC EQUIPMENT -
Part 14: Sectional specification:

Fixed capacitors for electromagnetic interference suppression
and connection to the supply mains

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization f i an comprising
all national electrotechnical committees (IEC National Committees). The i promote
international co-operation on all questions concerning standardization in the e € ields. To

this end and in addition to other activities, IEC publishes International a ica pegifications,

Technical Reports, Publicly Available Specifications (PAS) and Guides t to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; a atjonal Co nmittee interested

governmental organizations liaising with the IEC also partlmpate i i . IEC\collaborates closely
with the International Organlzatlon for Standardization (ISO)-n a ith congditions determined by

2) The formal decisions or agreements of IEC on technical matiers ¢ S v AS possible, an international
consensus of opinion on the relevant subjects since @ash\te i \ittee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recom ioN3 infernational use/ and are accepted by IEC National
Committees in that sense. While all reasonak o.ensdre that the technical content of IEC
Publications is accurate, IEC cannot be he i i
misinterpretation by any end user.

4) In order to promote internatignal uniformit & NationaNCowmittees undertake to apply IEC Publications
transparently to the maxin ible i ir natibpnal and regional publications. Any divergence
between any IEC Publicatio the corresponding nationalor regional publication shall be clearly indicated in
the latter.

5) IEC provides e indi ifs approval and cannot be rendered responsible for any
equipment declg

6) All users should exngurg q latest edition of this publication.
7) No liability shall ajta i i , employees, servants or agents including individual experts and
members of its te \ nittes C National Committees for any personal injury, property damage or

other damage_of\any M ef, whether direct or indirect, or for costs (including legal fees) and

expenses arising 8_pubhgcation, use of, or reliance upon, this IEC Publication or any other IEC
Publication

8) Attention is\dre grmative references cited in this publication. Use of the referenced publications is
indispe >

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEG<shall hot be held responsible for identifying any or all such patent rights.

International Standard IEC 60384-14 has been prepared by IEC technical committee 40:
Capacitors and resistors for electronic equipment.

This third edition cancels and replaces the second edition published in 1993 and amendment 1
(1995). It constitutes a technical revision. All changes that have been agreed upon can be
categorized as minor revisions.

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

FDIS Report on voting
40/1552/FDIS 40/1586/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.
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This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

IEC 60384 consists of the following parts, under the general title Fixed capacitors for use in
electronic equipment:

Part 1: Generic specification

Part 2: Sectional specification: Fixed metallized polyethylene-terephthalate film dielectric
d.c. capacitors

Part 3: Sectional specification: Fixed tantalum chip capacitors

Part 4: Sectional specification: Aluminium electrolytic capacitors with solid and non-solid
electrolyte

Part 5:
Part 6: Sectional specification:
capacitors
Part 7:
Part 8: Sectional specification: Fixed capacitors of cerd
Part 9: Sectional specification: Fixed capacitors gfcera

Part 11: Blank detail specification: Fixed polyethyl

Part 12: Sectional specification: dielectric metal foil d.c.

capacitors

Part 13: Sectional specification: ene film dielectric metal foil d.c.
capacitors

Part 14: Sectional spé&cificatjor ixe for electromagnetic interference

suppression ahd connectiomto
Part 15: Sectional

electrolyte
Part 16: Sect]

capacitog

Part 17:
Part 18:
Part 19:

Part 20: Sectionaf specification: Fixed metallized polyphenylene sulfide film dielectric chip
d.c. capacitors

Part 21: Sectional specification: Fixed surface mount multilayer capacitors of ceramic
dielectric, Class 1

Part 22: Sectional specification: Fixed surface mount multilayer capacitors of ceramic
dielectric, Class 2
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The QC number that appears on the front cover of this publication is the specification number in the
IEC Quality Assessment System for Electronic Components (IECQ).

The committee has decided that the contents of this publication will remain unchanged until
the maintenance result 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.

A bilingual version of this standard may be issued at a later date.
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FIXED CAPACITORS FOR USE IN ELECTRONIC EQUIPMENT -
Part 14: Sectional specification:

Fixed capacitors for electromagnetic interference suppression
and connection to the supply mains

1 General

1.1  Scope

This part of IEC 60384 applies to capacitors and resistor-capacitor

1.2 Object

The principal object of this standard is to prescribe
to select from IEC 603841 the appropriate quality s

A further object of this standard is to provide asche
testing stations in countrig approval b
1.3  Normative refere

The following r dispensable for the application of this document.
For dated referene&s, s aditi ged applies. For undated references, the latest edition

of the referenced dd

IEC 60060-1,4#4 techniques — Part 1: General definitions and test requirements
IEC 60063 e d humber series for resistors and capacitors

IEC 60068-1, ] ental testing — Part 1. General and guidance

IEC 60068-2-17, Environmental testing — Part 2: Tests — Test Q: Sealing

IEC 60335-1, Household and similar electrical appliances — Safety — Part 1: General
requirements

IEC 60384-1, Fixed capacitors for use in electronic equipment — Part 1: Generic specification

IEC 60384-14-4, Fixed capacitors for use in electronic equipment — Part 14: Blank detail
specification: Fixed capacitors for electromagnetic interference supply and connection to the
supply mains — Assessment level D

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

IEC 60760, Flat, quick-connect terminations Documents
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IEC 60940, Guidance information on the application of capacitors, resistors, inductors and
complete filter units for radio interference suppression

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

CISPR 17, Methods of measurement of the suppression characteristics of passive radio
interference filters and suppression components

IEC QC 001005, IEC Quality Assessment System for Electronic Components (IECQ) —
Register of Firms, Products and Services approved under the IECQ System, including
1SO 9000

ISO 7000-DB1, Graphical symbols for use on equipment — Index and

1.4 Information to be given in a detail specification

1.41 Outline draw,
There shall be aprilus 3s an aid to easy recognition and for comparison
of the capacito 5" and their associated tolerances, which affect
interchangeability apd given in the detail specification. All dimensions shall

s owever, when the original dimensions are given in

inches, the conv ns in millimetres shall be added

Normally,.th as/Shall be given for the length, width and height of the body and
the wire lindrical types, the body diameter and the length and diameter of
the terminations 9 essary, for example when a number of capacitance values/voltage
ranges are coO a detail specification, their dimensions and their associated tolerances

shall be placed in~a_ table below the drawing.

When the configuration is other than that described above, the detail specification shall state
such dimensional information as will adequately describe the capacitor. When the capacitor is
not designed for use on printed boards, this shall be clearly stated in the detail specification.

1.4.2 Mounting

The detail specification shall specify the method of mounting to be applied for normal use and
for the application of the vibration, bump or shock tests. The capacitors shall be mounted by
their normal means. The design of the capacitor may be such that special mounting fixtures
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.

1 DB refers to the 1SO on-line database. Documents
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NOTE If recommendations for mounting for "normal" use are made, they should be included in the detail
specification under "1.8 Additional information (Not for inspection purposes)". If recommendations 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 1.1 of the detail specification are used.

1.4.3 Ratings and characteristics

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

1.4.3.1 Rated capacitance range
See 2.2.1.
NOTE When products approved to the detail specification have different ranges, the i atement should

1.4.3.2 Rated resistance range (if applicable)
See 2.2.4.

1.4.3.3 Particular characteristics

1.4.4 Marking

The detail specification shall specify the
package. See also 1.6 of this specification.

1.5 Terms and defi

For the purpose th
following, apply.

NOTE Some definitig

1.5.1
a.c. capacgito
capacitg i thessentjally for application with a power-frequency alternating voltage

NOTE AC capagi bevised on d.c. supplies having the same voltage as the a.c. r.m.s. rated voltage of the
capacitor.

1.5.2

electromagnetic interference suppression capacitor (radio interference suppression
capacitor)

capacitor used for the reduction of electromagnetic interference caused by electrical or
electronic apparatus, or other sources

1.5.3

capacitor or RC unit of Class X

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

Class X capacitors are divided into three 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 IEC 60664-1 Application Peak impulse voltage
voltage in installation .
service category Uy, applied before
endurance test
X1 > 2,5 kV 1l High pulse When Cr < 1,0 pF
application
<4,0 kV Up = 4 kV
When Cg > 1,0 uF
X2 <2,5kV I General purpose
X3 <1,2 kV Ger(eral pu pose
NOTE The factor used for the reduction 9 P for capacit \,/v Iu@bove ,0 uF maintains % x CrUp?2
constant for these capacitance values; C

1.5.4

capacitor or RC unit of Class Y
capacitor or RC unit of a type

Subclass eo nsblat_p«(bndged Range of rated Peak impulse voltage
voltages before endurance test
Y4 Ie suWor reinforced <500V 8,0 kV
(\ Wlatlo
Y \ B Wation or supplementary >150 V 5,0 kV
insWation <300V
Y3 “Buelc insulation or supplementary > 150 V None
insulation <250V
Y4 Basic insulation or supplementary <150V 2,5 kV
insulation
NOTE 1 For definitions of basic, supplementary, double and reinforced insulation, see IEC 61140.
NOTE 2 Y2 capacitors may be substituted by Y1 capacitors of the same or higher Uy .

The enclosure of a Y1-capacitor shall not contain other components. Assemblies may be

constructed from Y-capacitors and X-capacitors provided these capacitors fulfil

requirements for the relevant X and Y subclasses.

the

One Y-capacitor may bridge basic insulation. One Y-capacitor may bridge supplementary

insulation.

Y4-capacitors in series, they shall have the same nominal value.

NOTE

If insulated terminals are requested, the preferable colours should be transparent or white.

If combined basic and supplementary insulations are bridged by two Y2-, Y3- or
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1.5.5
two-terminal capacitor
electromagnetic interference suppression capacitor having two terminals (see Figure 1)

Figure 1 — Two-terminal capacitor

1.5.6
series RC unit
functional combination of a resistor in series with a capacitor of Clas

NOTE In this standard, where the word *
understood where the context permits.

1.5.7
lead-through capacitor (coaxial)
capacitor with a central cuf
is symmetrically bonded
construction.

T
REanhed circular
i mounting flange
|
T IEC 927/05

Figure 3 — Lead-through capacitor (coaxial)
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1.5.8
lead-through capacitor (non-coaxial)
capacitor in which the supply currents flow through or across the electrodes (see Figures 4a,

4b, 4c and 4d)

IEC 928/05

IEC 930/05
g 4c — Multiple unit lead-through capacitor (non-coaxial)
for symmetrical and asymmetrical use

IEC 931/05

Figure 4d — Multiple unit lead-through capacitor

Figure 4 — Lead-through capacitors
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1.5.9

by-pass capacitor

capacitor where radiofrequency interference currents are by-passed. There are three common
forms: single, delta and T-connected. The single capacitor consists of a capacitor in a metal
case with one termination connected to the case as in Figure 5a; the delta form consists of an
X-capacitor and two Y2- or Y3-capacitors arranged in a delta network as in Figure 5b; the T-
connected form consists of three capacitors C,, Cg and C connected in T as shown in Figure
5c.

The delta and T-connected forms are electrically equivalent (star-delta transformation). In the
T-connected form the X-capacitor is the result of the series connection of Cg — C and the
Y-capacitors are the results of the series connections of C, — Cg and Cp -

When T-connected capacitors are submitted to tests, and it is stated’th s shall be
applied across the X-capacitors, such voltages shall be applied bej and _neutral
terminations. Similarly, when it is stated that voltages shall bs i - s /the Y-
capacitors, such voltages shall be applied between the Uk - inations

connected together and the earth termination.

IEC 933/05

IEC 934/05
Figure 5¢c — Example of a T-connected by-pass capacitor

NOTE For capacitors with non-metallic housings, the earth connection is brought out as a separate termination.

Figure 5 — By-pass capacitors
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1.5.10

rated voltage

either the r.m.s. operating voltage of rated frequency, or the d.c. operating voltage, which may
be applied continuously to the terminations of a capacitor at any temperature between the
lower and the upper category temperatures.

This implies, for capacitors covered by this specification, that the category voltage is the
same as the rated voltage

1.5.11

rated power (of a series RC unit)
maximum power which can be dissipated by the RC unit at the rated te
continuous operation

perature during

1.5.12

upper category temperature
maximum surface temperature for which the capacitor has
continuously (see note to 1.5)

to” operate

NOTE 1 For lead-through capacitors and series RC units, the externa
internal heating due to the lead-through current. The termination
external surface.

NOTE 2 This definition replaces that given in IEC 60384-1,
with this specification are intended to be connected to the
a result.

ature) can be affected by
id€red to be part of the

.2\14, because syppressignh capacitors in accordance
s\pe wrk@j may_have internal heat generation as

1.5.13
lower category temperature

minimum surface temperature for
continuously (see note to

NOTE This definition repl

1.5.15

insertio
ratio of{the
terminatio

oltage. before and after the insertion of the suppressor as measured at the

NOTE When measured indecibels, the insertion loss is 20 times the logarithm to base 10 of the ratio stated.

1.5.16

rated current of the conductors (lead-through capacitor)

maximum permissible current flowing through the conductors of the capacitor at the rated
temperature during continuous operation

1.5.17

main resonant frequency (two-terminal capacitor)

lowest frequency at which the impedance of the capacitor is a minimum when applying a
sinusoidal voltage

1.5.18
impulse voltage
aperiodic transient voltage of a defined waveform as described in IEC 60060-1

Documents

Document Sharing Hub

Full document details: IEC 60384-14 2005


http://www.avadocuments.com/doc/iec-60384-14-2005
http://www.avadocuments.com/doc/iec-60384-14-2005

60384-14 © IEC:2005(E) - 15—

1.5.19

passive flammability

ability of a capacitor to burn with a flame as a consequence of the application of an external
source of heat

1.5.20
active flammability
ability of a capacitor to burn with a flame as a consequence of electrical loading

1.6 Marking

According to 2.4 of IEC 60384-1, with the following details.

The information given in the marking is normally selected from the folfowing he relative
importance of each item is indicated by its position in the list:
a) manufacturer's name or trademark;
b) manufacturer's type designation or the type designation gi
c) capacitor class and subclass;

d) recognized approval mark;

e) rated capacitance(s) and rated resistance;

f) rated voltage and nature of supplynltern '
and direct voltage by the symbol Sc——X 0

g) the method of connection, if necessary

k) rated temperatyre;
[) year and mo@

1.6.1 The capactor ¢ arked with a), b) and c) and also d), e) and f) if these
are not impligd E ~ any of the remaining items as are considered necessary by the
manufacturen\ The ma be sufficient to enable a clear identification of the component
to bem

NOTE For sutfa compoOnents only a) and b) are mandatory (see Annex F).

It is recommendeththat a caution mark be printed on the pc board where a safety component
is mounted. The caution mark shall be ISO 7000-0434 (DB:2004-01). The mark is in the form
of an upright equilateral triangle containing an exclamation mark.

NOTE This caution mark is referred to in 5.3 of IEC 60065:2001.Any duplication of information in the marking on
the capacitor should be avoided.

1.6.2 The package containing the capacitor(s) shall be clearly marked with all the information
listed above. National approvals may be indicated by lettering as an alternative to the
approval mark.

1.6.3 Any additional marking shall be applied in such a way that no confusion can arise.
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2 Preferred ratings and characteristics

2.1 Preferred characteristics

The values given in detail specifications shall preferably be selected from the following.

21.1 Preferred climatic categories

The capacitors covered by this specification are classified into climatic categories according
to the general rules given in IEC 60068-1.

The lower and upper category temperature and the duration of the da
test shall be chosen from the following:

steady-state

lower category temperature: -65 °C, -55 °C, -40 °C, -25 °C and -18
upper category temperature: +85 °C, +100 °C, +105 °C, +
duration of the damp-heat steady-state test: 21 and 56-days

The severities for the cold and dry-heat tests are wpper’category temperatures
respectively.

For guidance on the application of the categorie i : e, see |IEC 60940.

2.2 Preferred values of ratings %

The preferred values of rated voltage are 125V, 250V, 275 V, 400V, 440V, 500 V and
760 V.

NOTE 1 X-capacitors can be used in a star connect.

NOTE 2 Electromagnetic interference suppression capacitors should be chosen to have a rated voltage equal to,
or greater than, the nominal voltage of the supply system to which they are connected. The design of the
capacitors should take into account the possibility that the voltage of the system may rise by up to 10,% above its
nominal voltage.

224 Rated resistance (RRg)

Preferred values of rated resistance shall be taken from the E6 series of IEC 60063.
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