IEC 60384-4:2007

m

IEC 60384-4

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

QC 300300

Edition 4.0 2007-03



https://standards.iteh.ai/catalog/standards/iec/30f2c5fc-7e48-467f-83f4-67616be1e48e/iec-60384-4-2007

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2007 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, 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 either IEC or
IEC's member National Committee in the country of the requester.

If you have any questions about IEC copyright or have an enquiry about obtaining additional rights to this publication,
please contact the address below or your local IEC member National Committee for further information.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite
ni utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie
et les microfilms, sans I'accord écrit de la CEl ou du Comité national de la CEIl du pays du demandeur.

Si vous avez des questions sur le copyright de la CEl ou si vous désirez obtenir des droits supplémentaires sur cette
publication, utilisez les coordonnées ci-aprés ou contactez le Comité national de la CEI de votre pays de résidence.

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20
Switzerland

Email: inmail@iec.ch
Web: www.iec.ch (\
N\

About the IEC

The International Electrotechnical Commission (IEC) is the leading globa
International Standards for all electrical, electronic and related tech

About IEC publications

epares and publishes

" Catalogue of IEC publications: www.iec.ch/sear
The IEC on-line Catalogue enables you to search b of criterxi € number, text, technical committee,...).
It also gives information on projects, withdrawn andTeplaced publications.
" |EC Just Published: www.iec.ch/online news/justpub

Stay up to date on all new IEC publications. Just ublis%tails wice

on-line and also by email.

" Electropedia: www.electropedia.

in English and French, with equi i iti | languages. Also known as the International Electrotechnical

Vocabulary online.

® Customer Service w w.iec.ch/webstore/custs

If you wish to give us yo k on“this p blication or need further assistance, please visit the Customer Service
Centre FAQ or contact

Email: csc@iec.ch

Tel.: +41 22 919 02 11

Fax: +41 22 919@(\

ote hnique Anternationale (CEl) est la premiére organisation mondiale qui élabore et publie des
les pouk tout'ce qui a trait a I'électricité, a I'électronique et aux technologies apparentées.

A propos des publications CEI
Le contenu technique des publications de la CEl est constamment revu. Veuillez vous assurer que vous possédez
I’édition la plus récente, un corrigendum ou amendement peut avoir été publié.

= Catalogue des publications de la CEl: www.iec.ch/searchpub/cur_fut-f.htm
Le Catalogue en-ligne de la CEIl vous permet d’effectuer des recherches en utilisant différents critéeres (numéro de référence,
texte, comité d’études,...). Il donne aussi des informations sur les projets et les publications retirées ou remplacées.

® Just Published CEI: www.iec.ch/online news/justpub
Restez informé sur les nouvelles publications de la CEIl. Just Published détaille deux fois par mois les nouvelles
publications parues. Disponible en-ligne et aussi par email.

" Electropedia: www.electropedia.org

Le premier dictionnaire en ligne au monde de termes électroniques et électriques. Il contient plus de 20 000 termes et
définitions en anglais et en frangais, ainsi que les termes équivalents dans les langues additionnelles. Egalement appelé
Vocabulaire Electrotechnique International en ligne.

= Service Clients: www.iec.ch/webstore/custserv/custserv_entry-f.htm

Si vous désirez nous donner des commentaires sur cette publication ou si vous avez des questions, visitez le FAQ du
Service clients ou contactez-nous:

Email: csc@iec.ch

Tél.: +41 22 919 02 11

Fax: +41 22 919 03 00

normes internatio



mailto:inmail@iec.ch
http://www.iec.ch/
http://www.iec.ch/searchpub
http://www.iec.ch/online_news/justpub
http://www.electropedia.org/
http://www.iec.ch/webstore/custserv
mailto:csc@iec.ch
http://www.iec.ch/searchpub/cur_fut-f.htm
http://www.iec.ch/online_news/justpub
http://www.electropedia.org/
http://www.iec.ch/webstore/custserv/custserv_entry-f.htm
mailto:csc@iec.ch
https://standards.iteh.ai/catalog/standards/iec/30f2c5fc-7e48-467f-83f4-67616be1e48e/iec-60384-4-2007

IEC 60384-4

Edition 4.0 2007-03

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

QC 300300

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE

INTERNATIONALE PRICE CODE W
CODE PRIX

ICS 31.060.50 ISBN 2-8318-9905-2

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale


https://standards.iteh.ai/catalog/standards/iec/30f2c5fc-7e48-467f-83f4-67616be1e48e/iec-60384-4-2007

-2- 60384-4 © IEC:2007

CONTENTS
FOREWORD ...ttt et e et e e e e e e e e e et e e e e e e e e e e e e e e e e e s eerenns 4
L €= 0T - Y PP 6
I S Yoo o 1P 6
1 © o Y o1 SRS 6
1.3 Normative referenCes ... e 6
1.4 Information to be given in a detail specification ...............cccooiiiii 7
1.5 Terms and definitions ... 8
I T 1Y =Y o 41 ' PP
2 Preferred ratings and characteristics
2.1 Preferred characteristics ........ccoccovviiiiiiiiiniiiieee S
2.2 Preferred values of ratings ..........cocoii N
3 Quality assessment proCcedures .........ccovevvveeiieeiieiineeineeineein o e N en
3.1 Primary stage of manufacture..................c....o.oo.e,
3.2  Structurally similar COomponents.........coooiiiiii i S O e N e e e e )y e e e reeneeneenaas
3.3 Certified records of released 10tS ... i o e N e e
3.4 Qualification approval procedures
3.5 Quality conformance inspection
4 Test and measurement procedures....\....
4.1
4.2
4.3 Electrical tests
4.4

4.5 Resistance to\soldering

4.6 Solderability
4.7 Rapid
4.8 Vibration,

S T U o = PSP
4.15 Reverse veoltage (if required by the detail specification)...................o. 34
4.16 Pressure relief (if required by the detail specification) ............c..ccooii, 34
4.17 Storage at high temperature ... ... 35
4.18 Storage at low temperature (for non-solid electrolyte capacitors only) ................... 35
4.19 Characteristics at high and low temperature ..., 35
4.20 Charge and discharge (if required by the detail specification).............c...c...coo. 35
4.21 High surge current (for solid electrolyte capacitors only and if required by the

detail SPeCIfiCatioN) ..o 36

4.22 Voltage transient overload. ... 36


https://standards.iteh.ai/catalog/standards/iec/30f2c5fc-7e48-467f-83f4-67616be1e48e/iec-60384-4-2007

60384-4 © IEC:2007 -3-

Table 1 — Fixed sample size test plan for qualification approval, assessment level EZ........... 13
Table 2 — Test schedule for qualification approval............ccoooiiiii i, 14
Table 3 — Lot-by-10t INSPECHION ... e 25
Table 4 — Periodic iINSPeCioN ... e 25
Table 5 — Leakage current reqUIremMents ........ooouiiiiiiii e 26
Table 6 — Amplitude and acceleration OptioNS ........c..ooviiiiiii i 30
Table 7 — Preferred SeVerities . ..o 31

S


https://standards.iteh.ai/catalog/standards/iec/30f2c5fc-7e48-467f-83f4-67616be1e48e/iec-60384-4-2007

—4 - 60384-4 © IEC:2007

INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIXED CAPACITORS FOR USE IN ELECTRONIC EQUIPMENT -
Part 4: Sectional specification —

Aluminium electrolytic capacitors with solid (MnO,)
and non-solid electrolyte

FOREWORD

this end and in addltlon to other activities, IEC publishes International Standa
Technical Reports, Publicly Available Spemﬂcatlons (PAS) and Guides

governmental organizations liaising with the IEC also participate i
with the International Organization for Standardization (ISO) 4

the latter.

IEC provides no arkl g proce
equipment decla
All users should e re

s, employees, servants or agents including individual experts and

members of its te i FC National Committees for any personal injury, property damage or
other damage,. of any natuwre whatsoevef, whether direct or indirect, or for costs (including legal fees) and
expenses arising.out o publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications

Attention is~dr the Normative references cited in this publication. Use of the referenced publications is
indispensa pplication of this publication

Attention is dra e possibility that some of the elements of this IEC Publication may be the subject of
not be held responsible for identifying any or all such patent rights.

International Standard IEC 60384-4 has been prepared by IEC technical committee 40:
Capacitors and resistors for electronic equipment.

This fourth edition cancels and replaces the third edition published in 1998 and its
amendment 1 (2000). This edition constitutes a minor revision related to tables, figures and
references.

This bilingual version, published in 2008, corresponds to the English version. It includes
Corrigendum 1 (2007).
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The text of this standard is based on the following documents:

CDV Report on voting
40/1759/CDV 40/1819/RVC

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.

The French version of this standard has not been voted upon.

The committee has decided that the contents of thi
the maintenance result date indicated on the IEC
the data related to the specific publication. At this date A

* reconfirmed,
* withdrawn,
» replaced by a revised edition, or
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FIXED CAPACITORS FOR USE IN ELECTRONIC EQUIPMENT -

Part 4: Sectional specification —
Aluminium electrolytic capacitors with solid (MnO,)
and non-solid electrolyte

1 General

1.1  Scope

This part of IEC 60384 applies to aluminium electrolytic capacitors witf id (MnOs)\and non-
solid electrolyte primarily intended for d.c. applications for use i y ic equipment. It
covers capacitors for long-life applications and capacitors for ge ications.
Capacitors for special-purpose applications may need additio

Capacitors for fixed surface mount aluminium electro not included but they

are covered by IEC 60384-18.

1.2 Object

d-ratings and characteristics and
assessment procedures, tests and

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

IEC 60068-2-54, Environmental testing — Part 2-54: Tests — Test Ta: Solderability testing of
electronic components by the wetting balance method

IEC 60384-1:1999, Fixed capacitors for use in electronic equipment — Part 1: Generic
specification

IEC 60384-4-1, Fixed capacitors for use in electronic equipment — Part 4-1: Blank detail
specification — Fixed aluminium electrolyte capacitors with non-solid electrolyte — Assessment
level EZ

IEC 60384-4-2, Fixed capacitors for use in electronic equipment — Part 4-2: Blank detail
specification — Fixed aluminium electrolyte capacitors with solid (MnO2) electrolyte —
Assessment level EZ

IEC 60410:1973, Sampling plans and procedures for inspection by attributes
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ISO 3, Preferred numbers — Series of preferred numbers

1.4 Information to be given in a detail specification

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

Detail specifications shall not specify requirements inferior to those of the generic, sectional
or blank detail specification. When more severe requirements are included, they shall be
listed in 1.9 of the detail specification and indicated in the test schedules, for example, by an
asterisk.

NOTE The information given in 1.4.1 may, for convenience, be presented in tabular form.

The following information shall be given in each detail specification and lues quoted
shall preferably be selected from those given in the appropriate 5. sectional
specification.

1.4.1 Outline drawing and dimensions

gth of the body, the width and height
pés, the body diameter, and the length
[ for example, when a number of items
a detail specification, the dimensions and

of the body and the wire s
and diameter of the termi

the” vibration and the bump or shock tests. The capacitors shall be
al means. The design of the capacitor may be such that special
mounting fixtures ar€ 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 and bump or
shock tests.

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 following statement should
be added: "The range of values available in each voltage range is given in [IEC QC 001005.".
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1.4.3.2 Particular characteristics

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

1.4.3.3 Soldering

The detail specification shall prescribe the test methods, severities and requirements
applicable for the solderability and the resistance to soldering heat test.

1.4.4 Marking

The detail specification shall specify the content of the marking on the
package. Deviations in 1.6 of this sectional specification shall be specifi

¢capacitor and on the

1.5 Terms and definitions

For the purposes of this document, the following terms and inNaddition to the

applicable terms and definitions of IEC 60384-1, apply.

1.5.1
capacitance of an electrolytic capacitor

1.5.2
long-life grade capacitors

capacitors intended for applications where\a high
long life is essential. The chosen and the manufacture carried out so that

1.5.3
general-purpos 3 aci
capacitors intended a i ere the high performance level of long-life grade

capacitors is not req

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

1.6.1 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) rated capacitance;

b) rated voltage (d.c. voltage may be indicated by the symbol: ____ or — );

c) category voltage and category temperatures (for long-life grade capacitors only);

d) polarity of the terminations: for multi-section capacitors, the rated capacitance and rated

voltage of the sections connected to each termination shall be shown in an unambiguous
way. The termination of a capacitor section which is intended for direct connection to the
rectifier (so-called reservoir section) shall be marked with the number 1 or with the colour
red;

e) tolerance on rated capacitance;
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f) reference to the grade (for long-life grade capacitors only). The abbreviation LL may be
used for marking purposes;

g) year and month (or week) of manufacture;
h) manufacturer's name or trade mark;

i) climatic category;

j) manufacturer's type designation;

k) reference to the detail specification.

1.6.2 The capacitor shall be clearly marked with a), b), c), d), e) and f) above with as many
as possible of the remaining items as is considered necessary. Any duplication of information
in the marking on the capacitor should be avoided.

1.6.3 The package containing the capacitor(s) shall be clea the

information listed in 1.6.1.

1.6.4 Any additional marking shall be so applied that no co

2 Preferred ratings and characteristics

2.1 Preferred characteristics

The values given in detail specifications

The lower and upper ¢
test shall be Ch
Lower category temperat -55°C, -40 °C, =25 °C and -10 °C
Upper category tempera : +85 °C, +100 °C, +105 °C and +125 °C

Duration of th a S : 10, 21 and 56 days

The severiti
respectively.

2.2 Preferred values of ratings

221 Rated capacitance (CRg)

Preferred values of rated capacitance are chosen from the E3 series of IEC 60063 and their
decimal multiples.

If other values are needed, they shall preferably be chosen from the E6 series.
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2.2.2 Tolerance on rated capacitance

Preferred values of tolerances on rated capacitance are:

—-10/+10 % —-10/+75 %
—10/+30 % —10/+100 %
-10/+50 % —20/+20 %

2.2.3 Rated voltage (Ug)

Preferred values of rated direct voltages taken from the R5 and R10 series of ISO 3 are:

For voltage values <250 V: 1V, 16V, 25V, 4V, 6,3X% heir decimal
multiples (RS series), also 80V and

200 V;

For voltage values >250 V: 250V, 315V, 350 and 500V
(250 V, 315V, 400 V\g accordance
with the R10 serje 50 V are permitted
in addition).

224 Category voltage (Ug)

The category voltage is equal to thé ra erwise stated in the detail
specification.

225 Ripple voltage

An alternating voltage m i€ at the peak voltage resulting from the
alternating voltage superi e_dj age does not exceed the value of rated
direct voltage and that|the rat i : e€ 2.2.8) and the permissible reverse voltage

(see detail specifiétio

2.2.6 Reverse va

The permissible re

or 1,10 times the rated or category voltage for rated voltages >315 V.

See also 4.14.

2.2.8 Rated ripple current

The rated ripple current at 100 Hz or 120 Hz and at upper category temperature shall be
given in the detail specification. Alternatively, for capacitors for switched mode power supply
application, the rated ripple current shall be stated at the relevant frequency.

NOTE This value is determined by the dimensions of the capacitor and several other factors, for example, the
tangent of loss angle and the permissible temperature rise.

See also 2.2.5.
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3 Quality assessment procedures

31 Primary stage of manufacture

For capacitors with solid electrolyte, the primary stage of manufacture is the etching or
formation of the anode body.

For capacitors with non-solid electrolyte, the primary stage of manufacture is the capacitor
manufacturer's evaluation of the formed anode foil.

3.2  Structurally similar components

Capacitors considered as being structurally similar are capacitors produced\ with similar
processes and materials, though they may be of different case sizes and values.

3.3 Certified records of released lots

The information required in 3.9 of IEC 60384-1 shall be
the detail specification and when requested by a purcha
parameters for which variables information is required.a
the leakage current.

3.4 Qualification approval proced

The schedule to be used for qualification—app
periodic tests is given in 3§ of thi secin. )
schedule is given in 3.4.1%and"3.4. !

3.41 Qualification 9 3 s is of the fixed sample size procedure

Sampling

9 ors for which approval is sought. This may or may not be
he detail specification.

range, testing is required of either four or six values. When the range consists of less than
four values, the number of specimens to be tested shall be that required for four values.

Spare specimens are permitted as follows.

a) One per value which may be used to replace the permitted defective in Group 0.

b) One per value which may be used as replacements for specimens which are defective
because of incidents not attributable to the manufacturer.

The numbers given in Group 0 assume that all groups are applicable. If this is not so, the
numbers may be reduced accordingly.

When additional groups are introduced into the qualification approval test schedule, the
number of specimens required for Group 0 shall be increased by the same number as that
required for the additional groups.
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Table 1 gives the number of samples to be tested in each group or subgroup together with the
permissible number of nonconforming items for qualification approval tests.

3.4.2 Tests

The complete series of tests specified in Tables 1 and 2 are required for the approval of
capacitors covered by one detail specification. The tests of each group shall be carried out in
the order given.

The whole sample shall be subjected to the tests of Group 0 and then divided for the other
groups.

Specimens found to be a nonconforming item during the tests of Group 0 & wot be used for
the other groups.

"One nonconforming item" is counted when a capacitor has not sa
the tests of a group.

Approval is granted when the number of nonconforming ite ced the specified
number of permissible nonconforming items for each grou )
of permissible nonconforming items.

e summary of test conditions and
performance requirements and indicates where,for exa , fo thod or conditions of test a choice

The conditions of test and performance requirements he amiple size test schedule should be identical to
those prescribed in the detail sp icatio quality conformance inspection.
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