INTERNATIONAL IEC
STANDARD 60939-1

Second edition
2005-02

Passive filter units for elec
interference suppression

Part 1:

&

agneti

Reference number
IEC 60939-1:2005(E)


https://iecnorm.com/api/?name=80f05295f51f3550797052453acc5ecb

Publication numbering

As from 1 January 1997 all IEC publications are issued with a designation in the
60000 series. For example, IEC 34-1 is now referred to as IEC 60034-1.

Consolidated editions

The IEC is now publishing consolidated versions of its publications. For example,
edition numbers 1.0, 1.1 and 1.2 refer, respectively, to the base publication, the
base publication incorporating amendment 1 and the base publication incorporating
amendments 1 and 2.

Further information on IEC publications

by the technical committee which has prepared this publicat{
of publications issued, is also available from the following;

e |IEC Web Site (www.iec.ch)

e Catalogue of IEC publications

The on-line catalogue on the IEC web site
search by a variety of critegia includj

This summary of recently issued B
5 il. Rlease €0

viec.ch/online _news/ justpub)
e\Customer Service Centre (see



http://www.iec.ch/
http://www.iec.ch/searchpub
http://www.iec.ch/online_news/ justpub
mailto:custserv@iec.ch
https://iecnorm.com/api/?name=80f05295f51f3550797052453acc5ecb

INTERNATIONAL IEC
STANDARD 60939-1

Second edition
2005-02

Passive filter units for elec

interference suppression

Part 1:
Generic specifi

&

0 IEC 2005 O Copyright - all rights reserved

No part of this publication may be reproduced or utilized in any form or by any means, electronic or
mechanical, including photocopying and microfilm, without permission in writing from the publisher.

International Electrotechnical Commission, 3, rue de Varembé, PO Box 131, CH-1211 Geneva 20, Switzerland
Telephone: +41 2291902 11 Telefax: +41 2291903 00 E-mail: inmail@iec.ch  Web: www.iec.ch

PRICE CODE V

Commission Electrotechnique Internationale
International Electrotechnical Commission

MexpayH Hasa dnekTpoTexHuyeckas Komuccus .
eXAyHapoAHas dnekTpoTe eckan Rommce For price, see current catalogue



https://iecnorm.com/api/?name=80f05295f51f3550797052453acc5ecb

-2- 60939-1 © IEC:2005(E)

4.20

CONTENTS
O L L I PP 4
T GBI Al e 6
I S Yo o T o 1 6
1.2 NOrmative referEnCeS ..o 6
2 Technical data.. ..o 7
2.1 Units, symbols and terminology ... ..o 7
2.2 [ Terms and definitions
2.3| Preferred values.........ccooeiiiiiiiiiiiiiiiie e NSOy
2.4 Marking ..o AONNG e S T
3 Quality assessment procedures .........oooviiiiiiiiii i e e e TN
3| General. oo N RO NG 2
3.2| Primary stage of manufacture
3.3 SubCOoNtracting ....ccoviiniii e S e B N NG e
3.4 Structurally similar filters ... e O e N e e e e
3.5 Qualification approval procedures R VS N e oD T I I 12
3.6| Capability approval procedupés........ ... o fmdde o 2 12
3.7 Rework and repair Work......O ..o Nuee e e N e S N b e 13
3.8 Release for delivery ... NG N N e T e e e e e e e e e 14
3.9| Certified test records ... ..o e D N o) et et et eereeeee e e en e e eaeee e 14
3.10
3.11
3.12
4 Tes
4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9
4.10 Resistance to soldering heat ... 24
4.1 SOlAErability ..oceeee e 24
4.12 Rapid change of temperature ... 25
A3 ViDratiON . e 25
g ¥ oo P 25
3 I TS T o Y PP 25
4.16 Container SEAIING .. ..t e 26
417 ClimatiC SEQUENCE ... e e e 26
4.18 Damp heat, steady state.......cooiiiii 27
I I =Y 0 T oY= = (U] = 1= 27

(0T ] 2= o] 03 7Z=1 o [o Y= T I 28


https://iecnorm.com/api/?name=80f05295f51f3550797052453acc5ecb

60939-1 © IEC:2005(E) -3-

4.21
4.22
4.23
4.24
4.25
4.26

Figure 1
Figure 2

ENAUIANCE ... 28
Charge and discharge test. ... ..o 28
Passive flammability....... .o 31
Active flammability ... 31
Solvent resistance of Marking........c.oooiiiii 31
Component solvent resiStanCe...........viiiiii 32
— Asymmetrical and symmetrical test circuit.............coooii 9
— Examples of the application of Table 3., 19

Figure 3
Figure 4
Figure §
Figure @

Table 1|- Standard atmospheric conditions................. ==
Table 2|- DC voltage for insulation resistance
Table 3|—- Measuring points...........ccoveiiiiiennnnn.
Table 4|~ Force for wire terminations
Table 5|— Torque ......cooiiii NG NG

— Test circuit for d.c. test ..o b NS 20
— Relay CirCUIt ..o A e e D) :
— Thyristor Circuit ... ..o )

— Voltage and current waveforms .............cocoeeieiiinnu

Table 6~ Number of CYCIes ... i N e e DN e e et et e et e e eire e e e e e e 27

Table 7



https://iecnorm.com/api/?name=80f05295f51f3550797052453acc5ecb

-4 - 60939-1 © IEC:

INTERNATIONAL ELECTROTECHNICAL COMMISSION

PASSIVE FILTER UNITS FOR ELECTROMAGNETIC
INTERFERENCE SUPPRESSION -

Part 1: Generic specification

2005(E)

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization f pmprising
all ndtional electrotechnical committees (IEC National Committees). The promote
interngtional co-operation on all questions concerning standardization in the e{ectric Fields. To
this ehd and in addition to other activities, IEC publishes International fications,
Technjical Reports, Publicly Available Specifications (PAS) and Guides as “IEC
Publidation(s)”). Their preparation is entrusted to technical committees; an nterested
in thg subject dealt with may participate in this preparatory wag and non-
goverpmental organizations liaising with the IEC also participate i bs closely
with the International Organization for Standardization (ISO)A ditions deteqmined by
agreenent between the two organizations.

2) The fqrmal decisions or agreements of IEC on technical matiers S possible, an intprnational
consehsus of opinion on the relevant subjects since from all
interegted IEC National Committees.

3) IEC Publications have the form of recom and are accepted by IEQ National
Comnijittees in that sense. While all reasonable effqrts \ t re that the technical contgnt of IEC
Publidations is accurate, IEC cannot be the way in which they are used dr for any
misinterpretation by any end user.

4) In order to promote international uniformit ittees undertake to apply IEC Pyblications
transparently to the maximum ir natipnal and regional publications. Any djvergence
betwegn any IEC Publication dicated in
the lafter.

5) IEC provides no joarkiQg proce i s approval and cannot be rendered responsiblg for any
equipment decl j it ication.

6) All usérs should ehs(rg 3 S

7) No liapility shall atta , employees, servants or agents including individual eXperts and
memb FC National Committees for any personal injury, property damage or
other [damage. of any wattce whatsoevef, whether direct or indirect, or for costs (including legal fees) and
expenges arisingnodt of, the\ publication, use of, or reliance upon, this IEC Publication or any ¢ther IEC
Publigations

8) Attentidn isNqra the Normative references cited in this publication. Use of the referenced publications is
indispensa

9) Attentjon is d e possibility that some of the elements of this IEC Publication may be the pubject of
paten{ rights. IE ot be held responsible for identifying any or all such patent rights.

Internatlona andard 60939-1 has been prepared b echnica ommittee 40:

Capacitors and resistors for electronic equipment.

This second edition cancels and replaces the first edition published in 1988. This second

edition constitutes a technical revision.

The major changes that have been made between the first and the second edition are:

— Clause 3 has been updated in accordance with the usual practice in IEC TC 40 documents.

— Discharge resistance, current overload, passive flammability, active flammability, solvent
resistance of marking and component solvent resistance have been added to Clause 4,

test and measurement procedures.

NOTE Corrigendum 1 (2005-11) has been included in this copy. It constitutes a revision of the structure of

subclause 4.5, as well as an addition to subclause 4.10.3.
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The text of this standard is based on the following documents:

FDIS Report on voting
40/1509/FDIS 40/1536/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.

IEC 60939—consists—ofthefollowingparts—underthe

1
oYU o oo TOtTY 9 3 o T

electromagnetic interference suppression

eneraltitle—RPassirefilter—ynits for

fal
J

Part 1: Generic specification

Part 2: Sectional specification: Test methods and general requirs

Part 2-1|: Blank detail specification — Passive filter units fox electrtgma ic A ference
suppression — Filters for which safety tests are fequire D/DZ)

Part 2-3: Blank detail specification — Passive filter umit ¢ ference

The committee has decided that the - i , ed until
the maiptenance result date indicated §i c.ch" in
the datd related to the specific publication, At\this

* reconfirmed;

* withdrawn;

* replaced by a revis
*+ amepded.

A bilingtal version:o

be issued at a later date.
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PASSIVE FILTER UNITS FOR ELECTROMAGNETIC
INTERFERENCE SUPPRESSION -

Part 1: Generic specification

1 General

1.1  Scope

This ge ce sup-
pression for use within, or associated with, electronic or electrical equip achines.

Both sinpgle- and multi-channel filters within one enclosure are in
this genferic specification.

Filters donstructed of capacitive elements where the induc truction
of the filter are within the scope of this specification. Simi 3 )cted of ipductive
elements where the capacitance is inherent in the corfstruction ter~are also wjthin the
scope df this generic specification. The manufactur er a given component
is to be|designed as a capacitor, an inductor or aAfilter.

The filte ) i ifi gn are further distinguished as those
for whig S d nose for

which s passive
filter un
This ge hods of
test for lectronic
compon
1.2 N
The foll cument.
For date t edition
of the rd
NOTE Cp b relevant
IEC Stang

IEC 600

IEC 60050 (all parts), International Electrotechnical Vocabulary (IEV)

IEC 60062, Marking codes for resistors and capacitors

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

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

IEC 60068-2-2, Environmental testing — Part 2: Tests — Tests B: Dry Heat

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

IEC 60068-2-13, Environmental testing — Part 2: Tests — Test M: Low air pressure
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IEC 60068-2-14, Environmental testing — Part 2: Tests — Test N: Change of temperature

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

IEC 60068-2-20, Environmental testing — Part 2: Tests — Test T: Soldering

IEC 60068-2-21, Environmental testing — Part 2-21: Tests — Test U: Robustness of termina-

tions and integral mounting devices

IEC 60068-2-27, Environmental testing — Part 2: Tests — Test Ea and guidance: Shock

IEC 60Q068-2-29, Environmental testing — Part 2. 1€sts — Test Eb anad guiq,

IEC 60068-2-30, Environmental testing — Part 2: Tests — Test Db g
cyclic (12 + 12-hour cycle)

IEC 60068-2-45, Environmental testing — Part 2: Tests — Test
cleaning solvents

IEC 60(068-2-78, Environmental testing — Part 2-78/
state

IEC 60085, Thermal evaluation and ¢

IEC 60294, Measurement of the dime
terminations.

IEC 60384-14: Fixed capacitoLs
specification: Fixed ca
the supply mains

IEC 604
IEC 606

IEC QC|0g
of procet

CISPR
interferd

ncexBump
j 1p heat,

mersion in

steady

yo axial

ectional
bction to

~

— Rules

Ve radio

ISO 1000:1992, S/ units and recommendations for the use of their multiples and of certain

other units

2 Technical data

21 Units, symbols and terminology

Units, graphical symbols, letter symbols and terminology shall, whenever possible, be taken

from the following publications:

- |EC 60027
— |EC 60050
- 1S0O 1000
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When further items are required they shall be derived in accordance with the principles of the

publicat

22 T

For the

221
type

ions listed above.

erms and definitions

purpose of the IEC 60939 series, the following terms and definitions apply.

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 C
the same

2.2.2
style
subdivig
variants

223

radio in
assemb
reductid
other sdg

2.24
rated v¢
Ur

maxim:Ln r.m.s. operating woltag

which
betweel

2.2.5
categor
Uc
maximu

2.2.6
lower ¢
minimur

2.2.7

omponents described in several detail specifications may, in some cases, be cgnsidered asbe
type and may therefore be grouped together for approval and quality conform inspecthon

ion of a type, generally based on dimensional factor§ \ Rpa
, generally of a mechanical order

terference suppression filter unit
y of piece-parts and inductive
n of electromagnetic interfe
urces

bltage
ay be applied

the Iowejnd

e applied to a filter at its upper category temperature

re

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

2.2.8

rated temperature

maximu

2,29

m ambient temperature at which a filter can carry its rated current

rated current
maximum r.m.s. operating current at rated frequency or maximum d.c. rating current which

allows

continuous operation of the filter at the rated temperature, assigned

manufacturer for one or both of the following conditions:
a) free air (Irg);
b) with a specified heat sink (/gy)

onging to

several

for the
hent, or

voltage
berature

perature for which the filter has been designed to operate continuously

by the
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2.2.10
rated capacitance
Cr

capacitance value for which a capacitor has been designed and which may be indicated

upon it

2.2.11
rated inductance
Lg

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

2.212

insertign Toss
ratio of the voltage before and after the insertion of the filter in the cir
terminations either with a symmetrical or an asymmetrical test circuit

NOTE
ratio.

tlis normally expressed in decibels, when the insertion loss is 20 ti

2.2.13
asymmetrical test circuit

test cirduit in which the filter under test is connected 3 atwoTk, one ter
which ig connected to earth
NOTE Thpe signal is applied between the input terminal f utpu js measured between

terminal gnd earth. There is a common (earth)connecti

2.2.14
symmetrical test circuit
test circuit in which the filter under tes

ef and receiver (see Figy

UFE

d at the

?0 of this

minal of

he output
re 1).

NOTE 1 [The test signal applied to t i k sympietrically about earth, i.e. equal in maghitude but
of opposife phase on the twe termi S igure The outplt is measured between the other two terminals.
NOTE 2 |t is usual to pe i te ing—an asymmetrical generator and receiver with suitable
balance-t )-unbalan(@s Q 3 em and the filter under test.
2.2.15
visible damage
visible damage v@ ability of the filter for its intended purpose
1 Xr Filter
der ~ under R
Gv \ e test
~4
Asymmetrical test circuit Symmetrical test circuit
IEC 256/05

Figure 1 — Asymmetrical and symmetrical test circuit

2.2.16
passive flammability

ability of a filter to burn with a flame as a consequence of the application of an external

source of heat

2.2.17
active flammability
ability of a filter to burn with a flame as a consequence of electrical loading
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2.3 Preferred values

Each sectional specification shall prescribe the preferred values appropriate to the subfamily
covered by that sectional specification.

2.4 Marking
241 General

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

2.4.2 Coding

When cpding is used for tolerance or date of manufacture, the method Shall be seleefed from
those given in IEC 60062.

3 Quality assessment procedures

3.1 General

BeforeJiIters are qualified according to the procedures i rer shall
obtain g

Two mdthods are available for the approva ilte ‘ qualifi-
cation approval and capability approval,™yoth 1002-3.
For a given subfamily of filters, separate sectioha ifications for qualification appr¢val and

capability approval are necessary, and capakility al is therefore available only|when a
relevan{ sectional specificatiogn has_hee p .
3.1.1 Applicability [0

Qualification approwa i Qr arapge of filters manufactured to similar degign and
productfon processes a Qrmih

The pro S i detail specification for the appropriate assessment and
perform > ; 0 the filter range to be qualified, as prescribed in|3.5 and
the rele 3 i

3.1.2

Capabillty approval is\appropriate when filters based on common design rules are fapricated
by a greup,of’commen processes. It is particularly appropriate when filters are manufactured

to a usdr's.specific requirements.

Under capability approval, detail specifications fall into the following three categories for:

3.1.2.1 Capability Qualifying Components (CQCs), including process validation test
vehicles

A detail specification shall be prepared for each CQC as agreed with the ONS. It shall identify
the purpose of the CQC and include all relevant test severities and limits.
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3.1.2.2 Components for listing in the register of approvals (standard catalogue items)

When the manufacturer wants a filter covered by the capability approval procedure to be
listed in the IECQ Register of Approvals, a capability approval detail specification complying
with the blank detail specification shall be written. Such specifications shall be registered by
the IECQ and the component may be listed in IEC QC 001005: Register of Firms, Products
and Services Approved under the IECQ-CECC System.

3.1.2.3 Customer specified filters

The content of the detail specification (often known as a Customer Detail Specification CDS)
shall be by agreement between the manufacturer and customer in accordance with
IEC QC[00T1T002-3-

Further|information on these detail specifications is given in kK detail

specification.

Approval is given to a manufacturing facility on the basis of vali SE) bcesses
and quality control procedures and the results of tests o capahility ifyi onents,
including any process validation test vehicles. See 3.6 a Y ic ification
for furthier information.

3.2 Primary stage of manufacture

The prin

a) for nt in the
capacitive elements or the constructio i i cture is
the |same as for capg nt fixed

b) for filters construqte i i ¢ where the capacitance is inherent in the
inductive elemen e filter, the primary stage of manufactufe is the
winding of t@u

c) for filters whic capacitive and inductive elements, whethgr these

ele O thred in-house, the primary stage of manufactufe is the

ma:£ufacturer 3 3 the Capacitive, inductive or resistive elements. Evalyation of
§ esistive elements may be further defined in the gectional

3.3 Slubce

The mahufacturer | not sub-contract the primary stage of manufacture or any subsequent
stage, gxcept as follows:

— for a) in 3.2, the manufacturer may use capacitors released under the IECQ-CECC system;
— for b) in 3.2, the manufacturer may use inductors released under the IECQ-CECC system;
— fora), b) and c) in 3.2, painting and plating may be subcontracted.

3.4  Structurally similar filters

The grouping of structurally similar filters for qualification approval testing or for quality
conformance testing under qualification approval or capability approval shall be prescribed in
the relevant sectional specification.
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3.5 Qualification approval procedures

3.5.1 Eligibility for qualification approval

The manufacturer shall comply with 3.1.1 of IEC QC 001002-3.
3.56.2 Application for qualification approval

The manufacturer shall comply with 3.1.3 of IEC QC 001002-3.
3.5.3 Test procedure for qualification approval

One of the two following procedures shall be followed:

1) The| manufacturer shall produce test evidence of conformance ification

requirements on three inspection lots for lot-by-lot inspection tak time as
posgible and one lot for periodic inspection. No major changes » gcturing
pro '
Sa Epection
shal ectives,
additi to give
acce

2) The ification
requirements on the fixed sample size test s¢hed n the sectional specification
The current
production or as agreed with the Natigna

For the all be of

comparable order. The tes

3.54 Granting of qt

Qualification apppoval od-when the procedures in accordance with Clalise 3 of

IEC QC

3.5.5

Qualific ith the

requirer]

3.5.6

Blank detail(specificgtion(s) associated with the sectional specification shall prescribe|the test

schedulesfor quality conformance inspection. This schedule shall also specify the gfouping,

samplingand-periodicity for thetot=-by-totand periodic imspection.

3.6 Capability approval procedures
3.6.1 Eligibility for capability approval

The manufacturer shall comply with 4.2.1 of IEC QC 001002-3.

3.6.2 Application for capability approval

The manufacturer shall comply with 4.2.4 of IEC QC 001002-3.
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3.6.3 Description of capability

The description of the capability shall be made in a capability manual in accordance with
Clause 4 of IEC QC 001002-3 and the requirements of the relevant sectional specification.

The ONS shall treat the capability manual as a confidential document. The manufacturer may,
if he so wishes, disclose part or all of it to a third party.

3.6.4 Demonstration and verification of capability

The manufacturer shall demonstrate and verify the capability in accordance with Clause 4 of
IEC QC 001002-3 and the requirements of the relevant sectional specification.

3.6.5 Granting of capability approval

Capabillty approval shall be granted when the procedures in accqQrda i se 4 of
IEC QC|001002-3 have been completed satisfactorily.

3.6.6 Maintenance of capability approval

se 4 of
ing the

Capabillty approval shall be maintained by complyip
IEC QC|001002-3 and the requirements declared(in (hg
schedule of maintenance given in the relevant sectional’spegifi

3.6.7

The qua shall be

carried

The spgcimens taken 3 e se€lected at random from current prgduction
or as agreed with the i ingh¥

3.7 Rework a@

3.71

Rework|i

It shall
sectiond
rework

relevant
bns that

All rewdrk'§hall be carried out prior to the formation of the inspection lot offered for ingpection
to the requirementsof the detaitspecification:

Such rework procedures shall be fully described in the relevant documentation produced by
the manufacturer and shall be carried out under the direct control of the chief inspector.
Subcontracting of rework is not permitted.

3.7.2 Repair

Repair is an activity to restore the good condition of an approved filter which has been
damaged or become defective after release.

Filters which have been repaired shall not be released under the IECQ-CECC system.
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3.8 Release for delivery
3.8.1 General

Filters shall be released for delivery according to IEC QC 001002-3 after the quality
conformance inspection prescribed in the detail specification has been carried out.

3.8.2 Release for delivery under qualification approval before the completion of
Group B tests

When the conditions of IEC 60410 for changing to reduced inspection have been satisfied for
all Group B tests, the manufacturer is permitted to release components before the completion
of such tests.

3.9 (Certified test records

When certified test records are prescribed in the relevant specificati areequesked by a

a) attributes information (that is number of componen ed @ ber of defective
components) for tests in the subgroups covered by iadicNRs e vithout rgference
to tT parameter for which rejection was made;

after the

enddirance test, as required in the s
NOTE Fpr capability approval, the certified tes qualifying
componeits.
3.10 I1e|ayed delivery
Filters ectional
specific ined as
specifie
The re; hall be
approve
Once a orily re-inspected, its quality is re-assured for the gpecified
period.
3.11  Altern
The tes arily the

only megthieds which can be used. However, the manufacturer shall satisfy the ONS that any
alternaﬁn—mmmhmﬁmmﬁmmmﬁm by the

methods specified. In case of dispute, for referee and reference purposes, the specified
methods only shall be used.

3.12 Unchecked parameters

Only those parameters of a component which have been specified in a detail specification and
which are subject to testing can be assumed to be within the specified limits. It should not be
assumed that any parameter not specified will remain unchanged from one component to
another. Should for any reason it be necessary for one or more further parameters to be
controlled, then a new, more extensive specification should be used. The additional test
methods shall be fully described and appropriate limits, AQLs and inspection levels specified.
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4 Test and measurement procedures

4.1 General

The sectional and/or blank detail specification shall contain tables showing the tests to be
made, which measurements are to be made before and after each test or subgroup of tests,
and the sequence in which they shall be carried out. The stages of each test shall be carried
out in the order written. The measuring conditions shall be the same for initial and final
measurements.

If national specifications within any Quality Assessment System include methods other than
those specified in the above documents, they shall be fully described.

4.2 andard atmospheric conditions

4.21 Standard atmospheric conditions for testing

Unless |otherwise specified, all tests and measurements sk de \ynder dtandard

atmospheric conditions for testing as given in 5.3 of IEC 60

68-

— temperature: 15 °C to 35 °C;
— relafive humidity: 45 % to 75 %;
— air pressure: 86 kPa to 106 kPa.

Before the measurements are made, ~ at the measuring temperature
for a time sufficient to allow the entire fiker 3 is te rature. The period prégscribed

When measurements are ther than the specified temperature, the
results ~ ‘ ; e specified temperature. The pmbient
tempers S [ tated in the test report. In the event of a
dispute, ~ peatedy using one of the referee temperatures (@s given
in4.2.3 4 eScribed in this Generic specification.

When te p ' cé, the final measurements of one test may be tpken as

During 'S ef shall not be exposed to draughts, direct sunrays pr other
influencgs it

4.2.2

Unless |otherwise specified, recovery shall take place under the standard atmt])spheric
conditions for testing (See 4.2.1).

If recovery has to be made under closely controlled conditions, the controlled recovery
conditions of 5.4.1 of IEC 60068-1 shall be used.

Unless otherwise specified in the relevant sectional or detail specification, a duration of 1 h to
2 h shall be used.

4.2.3 Referee conditions

For referee purposes, one of the standard atmospheric conditions for referee tests taken from
5.2 of IEC 60068-1, as given in Table 1, shall be chosen.
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Table 1 — Standard atmospheric conditions

Temperature Relative humidity Air pressure
°C % kPa
20+ 1 63 to 67 86 to 106
23 +1 48 to 52 86 to 106
25+ 1 48 to 52 86 to 106
27 £ 1 63 to 67 86 to 106

4.2.4 Reference conditions

For refgrence purposes, the standard atmospheric conditions for ence_gienNp 5.1 of
IEC 60068-1 apply:

— temperature: 20 °C;
— air pressure: 101,3 kPa.

4.3 rying

Unless [otherwise specified in the relevant specCificati fiter shall be conditigned for
(96 = 4) h by heating in a circulating t 2) °C and a|relative
humidity not exceeding 20 %.

The filtgr shall then be allowed to copl in_a desic such as
activate in from the time of removal from the
oven to He S i

4.4 \isual examina

4.4.1

The con all be satisfactory, as checked by visual exafnination
(see 2.4.

Marking checked by visual examination. It shall conform| to the
requirer

4.4.2

The di shall be

When applicable, measurements shall be made in accordance with IEC 60294.

4.4.3 Dimensions (detail)

All dimensions prescribed in the detail specification shall be checked and shall comply with
the values prescribed.

4.4.4 Creepage distances and clearances

For those filters for which safety tests are appropriate, creepage distances and clearances on
the outside of the filter between live parts of different polarity or between live parts and a
metal case shall be not less than the appropriate values prescribed in the relevant
specification.
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4.5 Insulation resistance

For filters fitted with a discharge resistor, this measurement can only be made with the
discharge resistor disconnected. If the discharge resistor cannot be disconnected without the
filter being destroyed, the test shall be omitted for lot-by-lot tests; for qualification approval
and periodic tests, where the discharge resistor cannot be disconnected without the filter
being destroyed, the sample shall consist of filters specially made without discharge resistors.

4.5.1 Measuring voltage

Before the measurement is made, the filters shall be fully discharged. Unless otherwise
specified in the relevant specification, the insulation resistance shall be measured, at the d.c.

voltage Epeciftedn Tabte 2-
Table 2 — DC voltage for insulation resistagc<

Voltage rating of the filter Measuring(véhqge \
UrorlUc< 10V

10V <UgrorUc<100V
100 V < Ur or Uc < 500 V

500 V < Ug or Uc

3 When it can be demons

the measuring resul
measurement can be

ha$ no inflience on
ip’ exists,

Ug is the rated voltage fo [ ' tandard
Uc is the categr@
category temperature

The ins
specifie

e upper

Table 3,

Test A,
Table 3

st A of

Test B, |[infernal insulation, applies to insulated filters in uninsulated metal cases. Thip test is
not applicable to coaxial filters. See Test B of Table 3.

Test C, external insulation, applies to insulated filters in non-metallic cases or in insulated
metal cases. For this test, the measuring voltage shall be applied using one of the three
following methods as specified in the relevant specification. This test is not applicable to
coaxial filters; it is applicable only to insulated filters in a non-metallic case or in an insulated
metal case. See Test C of Table 3.

4.5.2.1 Foil method

A metal foil shall be closely wrapped around the body of the filter.

For filters with axial terminations, this foil shall extend beyond each end by not less than
5 mm, provided that a minimum distance of 1 mm/kV, or 1 mm, whichever is greater, can be
maintained between the foil and the terminations. If this minimum distance cannot be
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maintained, the extension of the foil shall be reduced by as much as is necessary to establish
the distance of 1 mm/kV, or 1 mm whichever is greater.

For filters with unidirectional terminations, a minimum distance of 1 mm/kV, or 1 mm,
whichever is greater, shall be maintained between the edge of the foil and each termination.

4.5.2.2 Method for filters with mounting devices

The filter shall be mounted in its normal manner on a metal plate, which extends at least
12,7 mm in all directions beyond the mounting face of the filter.

4.5.2.3 V-block method

ize that lhe filter

The filtgr shall be clamped in the trough of a 90° metallic V-block of
body does not extend beyond the extremities of the block.
The clamping force shall be such as to guarantee adequate ph 3 he filter
and the block. The clamping force shall be chosen in such\a that ction or
damage of the filter occurs
The filtdr shall be positioned in accordance with the féllowing
a) for gylindrical filters: the filter shall be po
furthest from the axis of the filter i
b) for fectangular filters: the filter sha
neafest the edge of the filter is neare
For cyli
of the tgrmination at its en

4.5.3 Mean time to

Jlation r
therwise pres

reschibed b “ t
: ed.\If this temperature differs from 20 °C, a correction shall be made to the

The ins
unless (

4.5.4 T

When p
made s
measur
sectiong

4.5.5 Ilrformation to be given in a detail specification

pecification, the temperature at which the measurgment is

ultiplping the value by the appropriate correction factor prescribgd in the

The relevant specification shall prescribe:

a) the tests and the measuring voltage corresponding to each of these tests (see Table 3);

b) the method of applying the voltage (one of the methods described in 4.5.2.1, 4.5.2.2 or
4.5.2.3);

c) time of electrification if other than 1 min;

d) any special precautions to be taken during measurements;

e) any correction factors required for measurement over the range of temperatures covered
by the standard atmospheric conditions for testing;

f) the temperature of measurement if other than the standard atmospheric conditions for

testi

ng;

g) the minimum value of insulation resistance for the various tests.
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Table 3 — Measuring points

Tests Description

A Between terminations | Between pairs of lines carrying the load current through the suppression components
e.g. line-line or line-neutral.

B Internal insulation Between the load current terminations connected together and the case (except
where the case is one termination) (metal cased types only)

or

between the load current termination and the earth termination.

C External insulation Between the load current terminations connected together and the metal plate or foil
or V-block (insulated cases not employing metal)

or

between case and metal plate or foil or V-block (insu@\ met{&ied es only).

NOTE Se¢ Figure 2 for examples of the application of this table.

10 uuuu% 03 )
2o Yo ~ 2
2VINGSQ

Test A between 1 and 2 or 3\and

Test B between 1, 2, 3, 4 er and 5
\\ o 3
1 .5
Insulating case
o 4

Y6

4.6 Voltage proof

The test prescribed in the relevant sectional or detail specification may be either a d.c. test or
an a.c. test.

4.6.1 Test circuit and procedure for a d.c. test

For Test A, where the test voltage will normally be applied across a capacitor, the test circuit
shall be such that the conditions relating to the charging and discharging currents and the
time constant for charging, prescribed in the relevant specification, are complied with.
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R4 R2

IEC~258/0

The res|stance of the voltmeter shall be not less

The res|stor R, includes the internal resistance\Q

The reSJ;stors R, and R, shall have a ing and

n
discharging current to the value prescrledma relevant specification.

Procedyre

With thé¢ switch j siti
variablel d.c. sup g

The filtdr to be teste 9 € test circuit as indicated in Figure 3.

vals at the top of Figure 3 are connecied to a
is then adjusted to the required test voltage.

The switch is osition 1 to charge the filter capacitance. Where necessgry, e.g.
when thle filte e ith™a_djgcharge resistor, the voltage measured on the voltmeter shall
be re-adjd

The switch inNN this position for the time specified after the test voltage hps been
reached.

The filtgr capacitance shall be discharged through R, by moving the switch to positign 2. As
soon as the voltmeter reading has fallen to a voltage lower than 24 V or a voltage specified by
the filter manufacturer, the filter is short-circuited by moving the switch to position 3. The filter
shall then be disconnected.

4.6.2 Test circuit and procedure for an a.c. test

When an a.c. voltage is applied for qualification approval and periodic tests, the voltage may be
supplied from a transformer fed from a variable auto-transformer, and the voltage shall be
raised from near zero to the test voltage at a rate not exceeding 150 V/s. The test time shall be
counted from the time the test voltage is reached. At the end of the test time, the test voltage
shall be reduced to near zero and the filter capacitance discharged through a suitable resistor.

For lot-by-lot and 100 % testing, the voltage may be applied directly at the full test voltage,
but care should be taken to avoid overvoltage peaks.
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4.6.3 Tests

Depending on the construction of the filter, the test comprises one or more parts in
accordance with Table 3 and the requirements of the relevant specification. When a d.c. test
is specified by the relevant sectional or detail specification, the circuit and procedure of 4.6.1
shall be used. When an a.c. test is specified by the relevant specification, the circuit and
procedure of 4.6.2 shall be used.

4.6.3.1 Test A - Between terminations

See Test A of Table 3.

4.6.3.2 [TestB=Iintermatimsutation

This test is not applicable to coaxial filters. See Test B of Table 3.
4.6.3.3 [Test C - External insulation

This tedt is not applicable to coaxial filters; it is applicable .on insy i in a non-
metallic|case or in an insulated metal case. See Test C of Jabte 3

For this| test, the test voltage shall be applied using 1 hods as
specified in the relevant specification:

4.6.3.3.1 Foil method

A metal

ss than

For filtdrs with axial termipations, this
i can be

5 mm, pgrovided that a mifi or 1 mm whichever is greater,
maintaimed between 3 If this minimum distance capnot be
maintaiied, the extensfion o i 3 ced by as much as is necessary to gstablish
the dist P is greater.

nce of 1 ;AmM
For filtgrs with :; aChi iatie a minimum distance of 1 mm/kV, or 1 mm
whicheV : i d between the edge of the foil and each terminfation.

4.6.3.3.

See 4.5

4.6.3.3.

See 4.5|223.

4.6.4 Requirements

For each of the specified tests, there shall be no sign of flashover or permanent breakdown
during the test period. Self-healing breakdowns are permitted.

4.6.5 Repetition of the voltage proof test

Attention is drawn to the fact that repeated application of the voltage proof test may cause
permanent damage to the filter. If repetition of the voltage proof test is made by the user, the
applied voltage should not be greater than 66 % of the test voltage specified in the detail
specification.
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Information to be given in a detail specification

The relevant specification shall prescribe:

a) thet

ests (see Table 3) and the test voltage corresponding to each of the tests;

b) for the external insulation test (Test C), the method of applying the test voltage (one of the
methods described in 4.6.3.3);

c) thet

ime for which the voltage is applied;

d) the maximum charge and discharge currents (when the circuit and procedure of 4.6.1
or 4.6.2 is used); these may be specified by prescribing values for Ry and R, in Figure 3.

4.7 In

The me
those ¢
measur

The r
specific

Complig
sampleg

The redi

tolerang

A voltag
resistor

After thliis test,

measur

4.8 I]ischarge resistance
e

sertion loss

escribed in the sectional specification. If none of the
ement method shall be described in the detail specification.

ation.

e.

bd befor

Before the measurgfi & deé\theresistor shall be stored at the measuring tem

for a tim

No failuf

49 R
4.9.1

The filtq

r to reach this temperature.

rsSshall be subjected to tests Ua1, Ub, Uc and Ud of IEC 60068-2-21. The

R 17 or
hen the

relevant

resistor

unt the

s of the

e value

berature

relevant

specification shall prescribe which tesis are applicable.

4.9.2

Test Ua1 - Tensile

The force applied shall be:

— for terminations other than wire terminations: 20 N;

— for wire terminations see Table 4.
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Table 4 — Force for wire terminations

Nominal cross sectional Corresponding Force
area diameter of circular
2 section wires
mm N
mm
$<0,05 d<0,25 1
0,05 < §<0,07 0,25<d<0,3 2,5
0,07 < §<0,2 0,3 <d<0,5 5
02 <S§<0,5 05 <d<0,8 10
- . ‘o 20
U0 S =12 U0 a = 1,20
1,2 <8 1,25 <d
JaN

4.9.3 Test Ub — Bending

This test is not applicable if, in the detail specification, the
Otherwige, it shall be applied to half of the terminations

are described ps rigid.

Method |1 shall be used with two consecutive bends [n e

4.9.4 Test Uc — Torsion
This tesft is not applicable if, in the detaj i As rigid,
or if the filter has unidirectional t g cations.
Otherwige, it shall be applied to the other h

Method A, severity 2 (tywo

4.9.5 Test Uc@o Q
This tegt is inten 2emination hreaded

integralimounting

Table 5 - Torque

N

o

Torqy evarity 1 0,4 0,5 0,8 1,2 2,0 2,5 5 7 12

thi 26 | 3 |35 | 4 5 6 8 10 12
e S\s\ \

Nm| A severity 2 02 | 025 | 04 [ 06 | 10 | 125 | 25 | 35 6

The detail specification shall prescribe which of the two severities, as given in Table 5, is
applicable to solid studs and screws. For tubular studs or screws the detail specification shall
prescribe the torque to be used.

4.9.6 Visual examination

After each of these tests the filters shall be visually examined. There shall be no visible
damage.
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4.10 Resistance to soldering heat
4.10.1 Applicability of the test

This test is not applicable to filters with terminations (such as snap-on contacts) which are not
intended for soldering, as prescribed in the detail specification.

4.10.2 The measurements prescribed in the relevant specification shall be made.

4.10.3 The filters shall undergo Test Tb of IEC 60068-2-20 with the following requirements:

a) for filters designed for use on printed boards, as indicated in the detail specification,
Method 1A shall be used with a duration of 5 s or 10 s as specified in the detail

spegification. The depth of immersion from the seating plane shall using a

thermal insulating screen of 1,5 mm = 0,5 mm thickness;

ification,

b) for fjlters not designed for use on printed boards as indicated \
i on from

and |with leads longer than 4 mm, Method 1B shall be useq;
the gomponent body being 3,5_005mm;

c) for other filters Method 2 shall be used. The rel
soldering iron bit size shall be used.

rall specify which

The pefiod of recovery shall be not less tha \ ¥ an 2 h, unless ofherwise
specified by the detail specification.

4.10.4 When the test has been carried ob S visually examined.

There s legible.

The filtdrs shall then be s ' i e relevant specification.

4.1 Solderab@

4.11.1 | Applicabili

This tedt is appli Ations intended for soldering, as prescribed in the detail
specification.

4.11.2 [Fi gll.be sybjected to Test Ta of IEC 60068-2-20 using one of the three test
method Py

4.11.3 sqJder bath method (Method 1) is specified, the following requirements apply:
Bath temperature: 235°CE5°C

Bath temperature: 260 °C (for lead-free applications)

Immersion time: 20s+0,5s

Depth of immersion (from seating plane or component body):

a) all filters except those of b) below: 2_005 mm, using a thermal insulating screen of
1,5 mm + 0,5 mm thickness.

b) filters indicated by the detail specification as being not suitable for use on printed circuit
boards: 3,5_005mm.

The terminations shall be examined for good tinning as evidenced by free flowing of the
solder with wetting of the terminations.
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4.11.4 When the soldering iron method (Method 2) is used, the relevant specification shall
prescribe which soldering iron bit size shall be used.

4.11.5 When the solder globule method (Method 3) is used, the requirement shall include the
soldering time.

4.12 Rapid change of temperature
4.12.1 The measurement prescribed in the relevant specification shall be made.

4.12.2 The filters shall be subjected to Test Na of IEC 60068-2-14 using the degree of
severity as prescribed in the relevant specification.

4.12.3 After recovery, the filters shall be visually examined. There sh damage.

The meg@surements prescribed in the relevant specification shall the

4.13 Vibration

4.13.1

4.13.2 method
and ded

4.13.3 ion test in
each di rmittent
contactg easuregment shall be the time|needed
for one b extreme to the other. The method of
measure¢

4.13.4 , i 3 i X ined. There shall be no visible damage.

When fi i necifi i 2 ¢ requirements shall be stated in the detail
specific |

The me 8SE i S evait specification shall then be made.

4.14 Bump

4.14.1 g eme ¢ribed in the relevant specification shall be made.
4.14.2 [ ilte subjected to Test Eb of IEC 60068-2-29 using the mounting
method i

4.14.3 e filters shall be visually examined. There shall be no visible damage.

The measirements prncnrlhnd inthe relevant cponlflr‘ahnn shall then be made.

4.15 Shock
4.15.1 The measurements prescribed in the relevant specification shall be made.

4.15.2 The filters shall be subjected to Test Ea of IEC 60068-2-27 using the mounting
method and the severity prescribed in the relevant specification.

4.15.3 After the test, the filters shall be visually examined. There shall be no visible damage.

The measurements prescribed in the relevant specification shall then be made.
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4.16 Container sealing

The filters shall be subjected to the procedure of the appropriate methods of Test Q of
IEC 60068-2-17 as prescribed in the relevant specification.

4.17 Climatic sequence
In the climatic sequence, an interval of maximum 3 days is permitted between any of the tests,

except that the cold test shall be applied immediately after the recovery period for the first
cycle of the damp heat, cyclic, Test Db.

4.17.1 Initial measurements

The meg@surements prescribed in the relevant specification shall be ma

4.17.2 | Dry heat

The filtgrs shall be subjected to Test Ba of IEC 60068-2-2 A i gree of
severity| of the upper category temperature, as prescribed in th j

While siill at the specified high temperature and at thé end of tf i erature,
the megsurements prescribed in the relevant specificatio
After cdnditioning, the filters shall b tandard
atmospheric conditions for testing for i

4.17.3

The filtg 68-2-30
for one ariant 2
shall be

After re

4.17.4

The filtg
of the Ig

Aa of IEC 60068-2-1 for 2 h, using the degree of[severity
e as prescribed in the relevant specification.

While s ecified\low temperature and at the end of the period of low temperature,
the me3g ‘ cribed in the relevant specification shall be made.

After cdnditioning; filters shall be removed from the chamber and exposed to gtandard
atmosplperic conditions for testing for not less than 4 h.

4.17.5 Low air pressure

The filters shall be subjected to Test M of IEC 60068-2-13 using the appropriate degree of
severity prescribed in the relevant specification. The duration of the test shall be 10 min,
unless otherwise prescribed in the relevant specification.

The relevant specification shall prescribe the:

a) duration of test, if other than 10 min;
b) temperature;
c) degree of severity.
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