IEC 60384-25:2021-07 RLV(en)

IEC IEC 60384-25

o
®

Edition 3.0 2021-07

INTERNATIONAL REDLINE VERSION
STANDARD
3
%'\Qy
b;ﬁ;& (P Fet
@(b%

L
Fixed capacitors for use in electronic equipm@P—

Part 25: Sectional specification — Fixed all.@ium electrolytic surface mount
capacitors with conductive polymer so!i\@e ectrolyte

Y



https://iecnorm.com/api/?name=213fa40626c5efa9b412124d601ff6a7

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2021 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.

IEC Central Office Tel.: +41 22 919 02 11
3, rue de Varembé info@iec.ch

CH-1211 Geneva 20 www.iec.ch
Swiizerland

About the IEC
The [nternational Electrotechnical Commission (IEC) is the leading global organization that prepares and-pub
Interrjational Standards for all electrical, electronic and related technologies.

Aboyt IEC publications

ishes

The tpchnical content of IEC publications is kept under constant review by the IEC. Please make sure that you haye the
latesf edition, a corrigendum or an amendment might have been published.

IEC publications search - webstore.iec.ch/advsearchform IEC online collection - oc.iecleh

The gdvanced search enables to find IEC publications by a Discover our powerful searéh~engine and read freely ll the

variety of criteria (reference number, text, technical publications previews. With)a subscription you will gways

comnyittee, ...). It also gives information on projects, replaced have access to up to date-eontent tailored to your needs

and withdrawn publications.
Electropedia - wivw.electropedia.org

IEC Just Published - webstore.iec.ch/justpublished The world's leading online dictionary on electrotechn

pblogy,

Stay pp to date on all new IEC publications. Just Published  containing mare than 22 000 terminological entries in Epglish
details all new publications released. Available online and  gng French,‘with equivalent terms in 18 additional langdages.

once p month by email. Also known as the International Electrotechnical Voca

(IEV)\online.
IEC Qustomer Service Centre - webstore.iec.ch/csc

If yoJ wish to give us your feedback on this publication or
need further assistance, please contact the Customer Service
Centrg: sales@iec.ch.

bulary



mailto:info@iec.ch
https://www.iec.ch/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
https://oc.iec.ch/
http://www.electropedia.org/
https://iecnorm.com/api/?name=213fa40626c5efa9b412124d601ff6a7

IEC 60384-25

Edition 3.0 2021-07
REDLINE VERSION

INTERNATIONAL
STANDARD

“ colour
inside

FiXded capacitors for use in electronic equipmént —
Part 25: Sectional specification — Fixed aluminium electrolytic surface mount
capacitors with conductive polymer solidelectrolyte

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

ICS 31.060.40; 31.060.50 ISBN 978-2-8322-1005-0

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission


https://iecnorm.com/api/?name=213fa40626c5efa9b412124d601ff6a7

-2 - IEC 60384-25:2021 RLV © |[EC 2021

CONTENTS

O T T O I 5
1 ST o7 o 1= S 7
2 NOrMaAtiVE FEfOIrNCES e e 7
3 Terms and definitioNS ..o s 8
4  Preferred ratings and characteristics ........c.ooiiiiiii i 8
4.1 Preferred characCteriStiCs ......ooovniiii i 8
42 Preferred values of ratings ..ol ....8
4.2.1 Nominal capacitance (Cp) ......oovvvvviiiiiiiiiiiiiic e N ....8
4.2.2 Tolerance on nominal capacitanCe............cccovvviiiiiiiii i B ....8
4.2.3 Rated voltage (UR)......oooovvvviiiiiiiiiiiii (O ...9
4.2.4 Category voltage (Ug) ..ocvvveiiiriiiiiiiiiiiiceee ....9
4.2.5 Surge voltage (URg) - eeeeveeeermiiieeeeiiiieeeiiiieeceeee el ....9
4.2.6 Rated temperature ... DR ...9

5 |[Test and measurement procedures ........ccocovvveivniiiniinineneee s N T e ...9
5.1 GeNEral. . o ....9
5.2 Preliminary drying ......coooiiiiiiiie e S0 ....9
5.3 Measuring CONAItIONS ... ... T e ...9
5.4 MOUNEING ..ot ...9
5.4.1 General ..o ...9
5.4.2 [INitial INSPECHIONS ... AN e ..10
5.4.3 Test CONAITIONS ..oviiei e e e .10
544 Final inspections and requiremMents ...........coooiiiiii i .10

5.5 Visual examination and check-0f dimensions ............cooiiiiiiiiii .10
5.5.1 GENETAl e A .10
5.5.2 Visual examination<and check of dimensions ... .10
5.5.3 Yo (U110 0 0 T=T o} e PP .10

5.6 Electrical tests ..l e .10
5.6.1 LeaKage QUITENT ... o e .10
5.6.2 L0 o = [o ] - | 1 o1 S .11
5.6.3 Tangent of loss angle (1an ) ......ove i .11
5.6.4 Equivalent series resistance (ESR) (if required)..........ccoooiiiiiiiiiininn .11
5.6.5 Impedance (if requIred) ..o .12

5.7 Resistance to soldering heat ... .12
55 A LT =Y o= =Y .12
5.7.2 LN RET IS (T T AT U 12
5.7.3 Test CONAIIONS .. e 12
5.7.4 RGOV ETY .ot 12
5.7.5 Final inspections and requirements ............ccooiiiiiiiiiii i 12

5.8 SOlderability .. ..o e 13
5.8.1 GBIl e 13
5.8.2 Final inspections and requirements ...........ccooiiiiiiiii 13

5.9 Shear test (if requIred) ... 13
5.10 Substrate bending test (if requIred).........cooiiiiiiiiiiii 13
5.10.1 L= o= =Y 13
5.10.2 INItial INSPECIIONS ..ot e 13

5.10.3 TeSt CONAIIONS .. e e 13


https://iecnorm.com/api/?name=213fa40626c5efa9b412124d601ff6a7

IEC 60384-25:2021 RLV © |[EC 2021 -3 -

5.10.4 Final inspections and requirements ..o 13
5.11 Rapid change of temperature ... 13
5.11.1 GBNEIAl e 13
5.11.2 INitial INSPECHIONS ..er e 13
5.11.3 Test CONAIIONS L.ei e 13
5.11.4 R OV Y o 13
5.11.5 Final inspections and requirements ......... ..o 14
5,12  ClimatiC SEBQUENCE ... et 14
5121 LT =Y o= =Y 14
5.12.2 Initial INSPECiONS ....ccuie e 14
5.12.3 DIy Neat. . A N 14
5.12.4 Damp heat, cyclic, Test Db, first cycle .......cooiiiiiiiii B 14
5.12.5 COld. e OO0 14
5.12.6 Damp heat, cyclic, Test Db, remaining cycles ................c. et M. .14
5.12.7 RECOVEIY o e .14
5.12.8 Final inspections and requirements ...........c.coooviiiiie Ol .14
513 Damp heat, steady state........ccoooviiiiii OV .14
5.13.1 GBNETAl e T e .14
5.13.2 Initial iINSPeCtioNS ..o .14
5.13.3 Test CONAITIONS ..ovnie e et e e .14
5.13.4 RECOVEIY .o S .15
5.13.5 Final inspections and requirements £ ). ..o .15
5/14  Characteristics at high and low temperature..............cooiiiiiiini .15
5.14 .1 GeNEral .o .15
5.14.2 Inspections and requiremMentS .. ..o .15
SLT1S  SUMge VOIAGE ... e .15
5.15.1 LT =Y 7= Y e .15
5.15.2 Initial INSPECHIONS . e .15
5.15.3 TSt CONAITIONS F e e .15
5.15.4 R OV BTy . e e e e .16
5.15.5 Final inspections and requirements ......... ..o .16
o] G = o o [0 = g Lo e .16
5.16.1 LT 0 =Y 1= .16
5.16.2 [Ritial INSPECHIONS . ..ie .16
5.16.3 TSt CONAIIONS .. e .16
5.16.4 RECOVETY .ot .16
5465 Final inspections and requirements ............ccooiiiiiiiii i .16
S4+—Sterageathigh-temperattre———r—rrm 16
5171 LT =Y 7= Y 16
5.17.2 INitial INSPECHIONS ..o 16
5.17.3 Test CONAIIONS . e 17
5.17.4 R OV BIY ot 17
5.17.5 Final inspections and requirements ... 17
5.18 Charge and discharge (if required) ..o 17
5.18.1 LT 1= - 17
5.18.2 [INitial INSPECHIONS ..o e 17
5.18.3 TeSt CONAITIONS ..oei e 17
5.18.4 Final inspections and requirements ......... ..o 17

5.19 Component solvent resistance (if required) ...........ccooiiiiiiiiiiii 17


https://iecnorm.com/api/?name=213fa40626c5efa9b412124d601ff6a7

-4 - IEC 60384-25:2021 RLV © |[EC 2021

5.20 Solvent resistance of marking (if required) .......c.coooiiiiiiii i 17
5.21 High surge current (if required)...........oiiiiiii 18
5.21.1 GNETAI e 18
5.21.2 Final inspections and requirements ..o 18
7= T 4 T 18
6.1 LT =Y = > 18
6.2 Information fOr Marking ........cooioiiii i 18
6.3 Marking 0N CaPaACITOrS .. .. e 18
6.4 Marking ON PACKAGING ...uuieiiii ettt et e e et e eaeaenenaaann 18
Information to be given in a detail specification ...l .18
711 GNEIAL. ..t K e .18
7.2 Outline drawing and dimMENSIONS ........ouiiiiiiiii ey N .19
713 MOUNEING . e e .19
714 Ratings and characteristiCs ..........cooiiiiiii L S .19
7.4.1 General ... .19
7.4.2 Nominal capacitanCe range .........cooeviiiiiiiiii e e e e e eee e .19
7.4.3 Particular characteristiCs ..o BN e .19
7.4.4 SOldering ..o .19
715 Marking... oo S ..20
Quality assessment proCeduUres .........oooviviiiiieene ) e ..20
81 Primary stage of manufacture.............coc @ .20
82 Structurally similar components . ... ..o i .20
813 Certified test records of released 10tS. 5 . i ..20
84 Qualification approval (QA) ProCeAUBES .....cueenieiiiii e .20
8.4.1 GENEIAI e R ..20
8.4.2 Qualification approval onthe basis of the fixed sample size procedure....... .20
8.4.3 =153 £ e .21
815 Quality conformance iNSPECHIONS ......ccuiiiiii i .28
8.5.1 Formation of inSpection 10tS..... ... ..28
8.5.2 Test schedule/. ... ... .29
8.5.3 Delayed @eliVEry ... .29
8.5.4 ASSESSMENT IEVEIS ... ..29
Anngx X (informative) Cross-references to the prior edition of this document ................... .31
B O g a D Y i e .32
Tab
Table
Table 3 — Test schedule for qualification approval ...........cccooiiiiiiiii e, 23
Table 4 — Lot-by-10t INSPECHION ....oeit e 29
Table 5 — PeriodiC iINSPeCtioN ... e 30

Table X.1 — Reference to IEC 60384-25 for clauses/subclauses and tables.......................... 31


https://iecnorm.com/api/?name=213fa40626c5efa9b412124d601ff6a7

IEC 60384-25:2021 RLV © |[EC 2021 -5-

1)

2)

3)

4)

5)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIXED CAPACITORS FOR USE IN ELECTRONIC EQUIPMENT -

Part 25: Sectional specification — Fixed aluminium electrolytic surface

mount capacitors with conductive polymer solid electrolyte

FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization comp
| national electrotechnical committees (IEC National Committees). The object of IEC |jis to prg

is end and in addition to other activities, IEC publishes International Standards, Technical Specifica
echnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter -referred to as
ublication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee inter
the subject dealt with may participate in this preparatory work. Internatignal, governmental and
bvernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates cl
th the International Organization for Standardization (ISO) in accordance_with conditions determine
jreement between the two organizations.

he formal decisions or agreements of IEC on technical matters express; as nearly as possible, an interna
nsensus of opinion on the relevant subjects since each technical @ommittee has representation fro
terested IEC National Committees.

C Publications have the form of recommendations for interhdtional use and are accepted by IEC Na
ommittees in that sense. While all reasonable efforts aremade to ensure that the technical content o
ublications is accurate, IEC cannot be held responsible’ for the way in which they are used or fo
isinterpretation by any end user.

order to promote international uniformity, IEC National Committees undertake to apply IEC Publicg
pnsparently to the maximum extent possible .in'dheir national and regional publications. Any diverd
ptween any IEC Publication and the corresponding national or regional publication shall be clearly indica
e latter.

C itself does not provide any attestation.of conformity. Independent certification bodies provide confg
Esessment services and, in some areas,‘access to IEC marks of conformity. IEC is not responsible fo
ervices carried out by independent ceftification bodies.

| users should ensure that they have the latest edition of this publication.

o liability shall attach to IEC or its directors, employees, servants or agents including individual expert
embers of its technical committees and IEC National Committees for any personal injury, property dama
her damage of any nature” whatsoever, whether direct or indirect, or for costs (including legal fees
penses arising outrof\the publication, use of, or reliance upon, this IEC Publication or any othe
ublications.

tention is drawn.to the Normative references cited in this publication. Use of the referenced publicatid
dispensableAor.the correct application of this publication.

tention js drawn to the possibility that some of the elements of this IEC Publication may be the subjdg
htent rights. IEC shall not be held responsible for identifying any or all such patent rights.

ising
mote

ternational co-operation on all questions concerning standardization in the electrical and-electronic fields. To
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021

International Standard IEC 60384-25 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 2015. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) Revision of the structure in accordance with ISO/IEC Directives, Part 2:2018, to the extent

Theltext of this standard is based on the following documents:

Full
the above table.

Thel|language used for the development of this International Standard is English.

A ligt of all parts in the IEC 60384 series, published under the general title Fixed capac
for yse in electronic equipment, can be found on the IEC website.

duplications and contradictions.

FDIS Report on voting
40/2850/FDIS 40/2861/RVD

information on the voting for its approval can be found in the‘report on voting indicatg

addition, Clause 5 and all the tables have been reviewed in order to:preyvent

din

tors

This| document was drafted in accordance Wwith ISO/IEC Directives, Part 2, and developgd in

accqrdance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, |IEC Supplen

ent,

available at www.iec.ch/members_exp@€ris/refdocs. The main document types developed by

IEC [are described in greater detail at-http://www.iec.ch/standardsdev/publications.

The|committee has decided that;the contents of this document will remain unchanged unti|
stabflity date indicated on ¢he'IEC website under webstore.iec.ch in the data related tg
spegific document. At this-date, the document will be

rneconfirmed,
withdrawn,
neplaced by a revised edition, or

dmended.

the
the

IMPORTANT - The 'colour inside' logo on the cover page of this publication indicates that it
contains colours which are considered to be useful for the correct understanding of its
contents. Users should therefore print this document using a colour printer.
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FIXED CAPACITORS FOR USE IN ELECTRONIC EQUIPMENT -

Part 25: Sectional specification — Fixed aluminium electrolytic surface

mount capacitors with conductive polymer solid electrolyte

1—General

Scope

This| part of IEC 60384 applies to fixed aluminium electrolytic surface mount capacitors
conductive polymer solid electrolyte, primarily intended for DC applications for us
electronic equipment.

Fixe

are

The

covered by IEC 60384-18.

e capacitors are primarily intended for use in electronic equipment to be mounted dir

on slubstrates for hybrid circuits or to printed boards.

Cap

bcitors for special-purpose applications-may can need additional requirements.

1.2 | Object

The
from

with
B in

d aluminium electrolytic surface mount capacitors with solid (MnOg2) are not included but

pctly

object of this document is to prescribe_preferred ratings and characteristics and to select
IEC 60384-1:2016, the appropriate quality assessment procedures, tests and measyring

methods and to give general performance requirements for this type of capacitor.{Fest

sevgritiesand requirements prescribed in-detail specifications referring tothissectiponal
sneaedification-shall ba of eaual or hiaher nerformance level hecause lower nerformance - ldvels
speqification-shall-be-of-equal-or-higherperformancelevel-becauselowerperformance-lgvels
are-pot-permitted-

2 Normative references

The|following documents are referred to in the text in such a way that some or all of their
confent constitutes-requirements of this document. For dated references, only the edjtion
citeq applies. For'undated references, the latest edition of the referenced document (including

any

IEC

IEC

IEC

amendments) applies.

60063, Preferred number series for resistors and capacitors

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

60384-1:20082016, Fixed capacitors for use in electronic equipment — Part 1. Generic
specification

IEC 61193-2:2007, Quality assessment systems — Part 2: Selection and use of sampling plans
for inspection of electronic components and packages

1SO-3,—Preferred-numbers—Series-of preferred-numbers
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60384-1:200682016

and

the following apply.

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

EC Electropedia: available at http://www.electropedia.org/

ISO Online browsina nlatform: available at hito:-/AanaaLiso ora/obn
~ Ll ~J L

3.1

capacitance

<eld
resig
sinu

4

4.1

Pref

The
accd

The

The
resp

4.2
4.2,

Pref

Pref
follo

ctrolytic capacitor> capacitance of an equivalent circuit whose capagitance

and

tance in series is measured with an alternating current having dn -approximately

soidal waveform at a specified frequency

Preferred ratings and characteristics

Preferred characteristics

erred climatic categories only shall be given in the preferred characteristics.

capacitors covered by this sectional specification are classified into-climatic categorigs in

rdance with the general rules given in IEC 60068-1:2013, Annex A.

lower and upper category temperatures shall be taken from the following:

bwer category temperature: -55:£C;
pper category temperature: +105 °C and +125 °C.

severities for the cold and.dry heat tests are the lower and upper category temperat
ectively.

Preferred valuestof-ratings
Nominal capacitance (Cy)

erred values-of nominal capacitance are indicated in microfarad (uF).

erredValues of nominal capacitance shall be taken from the E 12 series of IEC 6006
WS’

ures

3 as

and

10-12-15-18-22-27-33-39-4,7-5,6-6,8-38,2;

their decimal multiples (x 10", n: integer).

4.2.2 Tolerance on nominal capacitance

Preferred value of tolerance on nominal capacitance is:

20 %.
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4.2.3 Rated voltage (Ug)

The preferred values of rated-direet DC voltages taken from the R10 and R20 series of ISO 3
are:

- fromR10:1,0-125-16-20-2,5-3,15-4,0-5,0-6,3 - 8,0;
- from R 20:3,5" - 4,5;
— and their decimal multiples (x 10", n: integer).

4.2.4 Category voltage (U¢)

The|category voltage is equal to the rated voltage.

4.2.% Surge voltage (Ugg)

The|surge voltage shall be 1,15 times the rated or category voltage rounded off-t0 the nearest
volt [(two significant digits) (see Table 1 and Table 2).

Table 1 — Surge voltages

Values in jolts

Rated voltage 2,0 2,5 4,0 5,0 6,3 8,0 10 1245 16 20 25 35 50
Syrge voltage 2,3 2,9 4,6 5,8 7,2 9,2 12 14 18 23 29 40 58

4.2.6 Rated temperature

The|value of the rated temperature is +105 °C,and +125 °C.

5 [fest and measurement procedures

5.1 General
Tes{ severities and requirements prescribed in detail specifications referring to this sectipnal

spegification are of equal.or-higher performance level, because lower performance levelq are
not permitted.

This| clause supplements the information given in IEC 60384-1:20082016, Clause 4.

5.2 | Preliminary drying
See|lEC(60384-1:20082016, 4.3.

5.3 Measuring conditions

See |[EC 60384-1:20082016, 4.2.1.

5.4 Mounting
5.4.1 General

See |IEC 60384-1:20082016, 4.33, with 5.4.2 to 5.4.4 of this document.

1 SO 3 indicates the value 3,55 for R20.
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5.4.2 Initial inspections

See

Table 3.

5.4.3 Test conditions

The test method shall be the reflow method and reflow temperature profile specified in the
detail specification.

5.4.4 Final inspections and requirements

See

5.5
5.5.

See

5.5.

Visu
mag
reqy
as \

Table 3.
Visual examination and check of dimensions
General
IEC 60384-1:20082016, 4.4, with 5.5.2 and 5.5.3 of this document.

P Visual examination and check of dimensions
al examination shall be carried out with suitable equipment with approximately

ired. The operator should have available facilities fordncident or transmitted illumina
ell as an appropriate measuring facility. The capacifors shall be examined to verify

the materials, design, construction, and physical dimensjons are appropriate.

5.5.

The
spe(

5.6
5.6.
5.6.

See

5.6.

If th
as p

B Requirements

workmanship shall be in accordance withithe applicable requirements given in the d
ification.

Electrical tests
Leakage current
A General

IEC 60384-1:20082016, 4.9, with 5.6.1.2 to 5.6.1.4 of this document.

2 Pre-conditioning

re-corditioning.

The

10x

nification and lighting appropriate to the specimen uhder test and the quality level

tion,
that

letail

 |eakage\‘eurrent of the capacitor increases, the following processing can be performed

capacitor should be serially attached to a protective resistor ranging from 10 Q to 1 000 Q

and DC voltage equivalent to the rated voltage should be applied for 2 h at 105 °C + 2 °C.
Applied voltage to the capacitors shall be maintained within +3 % of the rated voltage.

Next, after letting the capacitor cool to room temperature, it should be discharged through a
resistor of approximately 1 Q/V and then stored at standard atmospheric conditions for 12 h to

24 h

5.6.1.3 Measuring conditions

The rated voltage shall be applied across the capacitor and its protective resistor placed in
series with the capacitor to limit the charging current.

The

protective resistor shall have a value of 1 000 Q.


https://iecnorm.com/api/?name=213fa40626c5efa9b412124d601ff6a7

IEC

The

60384-25:2021 RLV © IEC 2021 -11-

measurement of each test should be carried out after pre-conditioning.

5.6.1.4 Requirements

See

Table 3.

5.6.2 Capacitance

5.6.2.1 General

See

IEC 60384-1:20082016, 4.7, with 5.6.2.2 and 5.6.2.3 of this document.

5.6.

Unlg
freq

The
exce

AD
volta

The
the

capacitance.

5.6.

See

5.6.
5.6.

See

5.6.
The

The

5.6.

p.2 Measuring conditions

ss otherwise specified in the detail specifications, the capacitance shall be measured
lency of 120 Hz.

peak alternating voltage actually applied across the capacitor terminations shall
ed 0,5V (RMS).

ge application to the capacitor by the applied AC voltage.

inaccuracy of the measuring instruments shall not exceed £2 % of the limit specifig
detail specification, whether this is given as an absolute value or as a chang

.3 Requirements

Table 3.

8 Tangent of loss angle (tan_9)
B.1 General

IEC 60384-1:20082016, 4.8.1, with 5.6.3.2 and 5.6.3.3 of this document.

.2 Measuring.conditions

measurement shall be made under the conditions as specified in 5.6.2.
inaccuracy of the measuring equipment shall not exceed 0,01 absolute value.

8.3 Requirements

at a

not

C bias voltage of 0,7 V to 1,0 V may be applied during the méasurement to avoid negative

din
e of

See

Table 3.

5.6.4 Equivalent series resistance (ESR) (if required)

5.6.4.1 General

See

IEC 60384-1:20082016, 4.8.2, with 5.6.4.2 and 5.6.4.3 of this document.

5.6.4.2 Measuring conditions

Unless otherwise specified in the detail specifications, test conditions are as follows:

-t

emperature: 20°C + 2 °C;

— applied voltage: peak AC value < 0,5V (RMS);
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— voltage frequency: 100 kHz + 10 kHz;

The error of measurement shall not exceed 5 % of the requirement, or 0,02 Q, whichever is
greater.

5.6.4.3 Requirements
See Table 3.

5.6.5 Impedance (if required)

5.6.5.1 General

See|lEC 60384-1:20082016, 4.10, with 5.6.5.2 and 5.6.5.3 of this document.

5.6.5.2 Measuring conditions

Thelfrequency of measurement: 120 Hz, with a tolerance of £10 %.

Meaulsurement voltage should be set sufficiently low, and the change of impedance vjlue
shodild be in the range of measurement error when the voltage-is)applied to capacitors for
1 min.

Thelerror of measurement shall not exceed +£5 % of the requirement, or 0,02 Q, whichever is
gregter.

5.6.5.3 Requirements

See|Table 3.

5.7 | Resistance to soldering heat
5.7. General

See| IEC 60384-1:20082016, 4344, with 5.7.2 to 5.7.5 of this document, unless otherpwise
spegified in the detail specification.

5.7.2 Initial inspections

See|Table 3.

5.7.3 Test.conditions

The|test"method shall be the reflow method, and the reflow temperature profile shall be
speg¢ifiedin the detail specification.

5.7.4 Recovery

The recovery period shall be 24 h + 2 h.

5.7.5 Final inspections and requirements

After recovery, the surface mount capacitors shall be visually examined under normal lighting
and approximately 10x magnification and the measured electrical characteristics given in
Fable4 Table 3.
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5.8 Solderability
5.8.1 General
See IEC 60384-1:20082016, 4.15, with 5.8.2 of this document.

5.8.2 Final inspections and requirements

See-Table4 Table 3.

5.9 Shear test (if required)

See|lEC 60384-1:20082016, 4.34.

5.10 Substrate bending test (if required)
5.10.1 General
See|lEC 60384-1:20082016, 4.35, with 5.10.2 to 5.10.4 of this document.

5.10.2 Initial inspections

See|Table 3.

5.10.3 Test conditions

Deflection D and the number of bends shall be specified in the detail specification.

5.10.4 Final inspections and requirements

See|Table 3.

5.11| Rapid change of temperature
5.11.1 General

See|lEC 60384-1:20082016, 4.16, with 5.11.2 to 5.11.5 of this document:
The|capacitors shall besmounted in accordance with 5.4.

5.11[.2 Initial inspections

See|Table 3.

5.11|.3/ Test conditions

Test conditions are as follows:

— TA
— TB
— the capacitors shall be tested for 5 cycles;

lower category temperature;

upper category temperature;

— the duration of the exposure at each temperature limit shall be 30 min.
5.11.4 Recovery

The recovery period shall be 1 h to 2 h.
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5.11.5 Final inspections and requirements

See Table 3.

5.12 Climatic sequence
5.12.1 General

See IEC 60384-1:20082016, 4.21, with 5.12.2 to 5.12.8 of this document.

5.12.2 Initial inspections

See|Table 3.

5.12.3 Dry heat
See|lEC 60384-1:20082016, 4.21.3, with the following details:

— temperature: upper category temperature;
— duration: 16 h.

5.12.4 Damp heat, cyclic, Test Db, first cycle
See|lEC 60384-1:20082016, 4.21.4.

5.12.5 Cold
See|lEC 60384-1:20082016, 4.21.5, with the following details:

— temperature: lower category temperature;
— duration: 2 h.

5.12.6 Damp heat, cyclic, Test Db; remaining cycles

See|lEC 60384-1:20082016, 4.21.7.

5.12.7 Recovery

The|recovery period shall'be 1 h to 2 h.

5.12.8 Final inspections and requirements

See|Table 3

5.13 MDamp heat, steady state

5.13.1 General

See IEC 60384-1:20082016, 4.22, with 5.13.2 to 5.13.5 of this document:
The capacitors shall be mounted in accordance with 5.4.

5.13.2 Initial inspections

See Table 3.

5.13.3 Test conditions

Test conditions are as follows:
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temperature: 40 °C £ 2 °C;

relative humidity: (93 £ 3) %;

applied voltage: No voltage shall be applied;
duration: 21 days.

5.13.4 Recovery

The recovery period shall be 1 h to 2 h.

5.13.5 _Final inspections and requirements

See|Table 3.

5.1

5.14.

il Characteristics at high and low temperature
1

General

See|lEC 60384-1:20082016, 4.29, with 5.14.2 of this document:

The|capacitors shall be mounted in accordance with 5.4.

5.14.2 Inspections and requirements

The|capacitors shall be measured at each temperature step and shall meet the requirem
given in Table 3.

5.1

5.15.

j Surge voltage
1

General

See|lEC 60384-1:20082016, 4.26, with 5:15.2 to 5.15.5 of this document.

5.19.2 Initial inspections

See|Table 3.

5.19.3 Test conditions

Tes{ conditions are”as follows:

number of cycles: 1 000;

ents

ents

femperature: 15 °C to upper category temperature with the applicable requirem
given in the detail specification;
oltage: 1,15 Ug or 1,15 Ug;

Protective charge resistor:1 000 Q + 100 Q or a value calculated by Formula (1);

RC=0,1+0,05(s)

Where

(1)

If the internal resistance of the power supply is negligibly smaller than 1 000 Q, R is equal to
the resistance of the charging circuit. If the internal resistance of the power supply affects the
charging resistance of the circuit, the current value possibly gets too small to measure
correctly. On the other hand, if the time constant is 0,1 s and the capacitance is 1 000 yF, the
R value is 100 Q. Since an excessive inrush current then flows depending on the applied
voltage, it is not possible to distinguish whether a defect, even if it occurs, is caused by the
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inrush current or the surge. Therefore, either of the two conditions above should be selectable
depending on the situation at measurement.

is the-value—ofchargeresistor sum of the internal resistance of the power supply and
resistance of the charge circuit (Q)

is the value of nominal capacitance (F)

is the sum of the internal resistance of the power supply and resistance of the charge
circuit

is the value of nominal capacitance;

duration of r\horgn' A0 ¢
GHHaHORA-G1-GRaH - 7

5.15.4

The|recovery period shall be 1 h to 2 h.

5.19.5

See|Table 3.

5.16
5.14.1

See|lEC 60384-1:20082016, 4.23, with 5.16.2 to 5.16.5 of this document:

The|capacitors shall be mounted in accordance with 5.4.

5.16.2 Initial inspections
See|Table 3.
5.16.3 Test conditions

Tesf conditions are as follows:

— applied voltage: rated voltage, unless otherwise specified in the detail specification|
— temperature: upper category temperature;

— duration: 1 000 h.

5.16.4 Recovery

The|recovery period shall be 1 h to 2 h.

Endurance

— duration of no-load: 5 min 30 s.

Recovery

Final inspections and requirements

General

5.16.5

Final inspections and requirements

See Table 3.

5.17 Storage at high temperature

5.17.1

General

See IEC 60384-1:20082016, 4.25.1, with 5.17.2 to 5.17.5 of this document.

5.17.2

Initial inspections

See Table 3.
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5.17.3 Test conditions

Test conditions are as follows:

temperature: upper category temperature;
duration: 96 h +4 h.

5.17.4 Recovery

The minimum recovery period shall be 16 h.

5.17.5 Final inspections and requirements

See|Table 3.

5.1 Charge and discharge (if required)

5.18.1 General

See|lEC 60384-1:20082016, 4.27, with 5.18.2 to 5.18.4 of this document.

5.18.2 Initial inspections

See|Table 3.

5.18.3 Test conditions

Charge and discharge shall be performed up to the specified cycles at the temperature (w

the

bmbient temperature range of 15 °C to thesupper category temperature) specified in

detdil specification.

The|capacitors shall be subjected to the-specified number of cycles, each cycle consistir
a chlarge in accordance with a), followed by a discharge in accordance with b).

a)

b)

Charge:

+ applied voltage: rated\direct voltage;

RC=0,1s;
+ duration: 0,57s;
4 number eflsycles: 106.

Discharge:

ne Voltage applied;

discharge resistor: as required for RC = 0,1 s;

ithin
the

g of

+ internal resistance-of the voltage source plus external series resistor: as required for

— duration: 0,5 s;
— number of cycles: 106.

5.18.4 Final inspections and requirements

See Table 3.

5.19 Component solvent resistance (if required)

See IEC 60384-1:20082016, 4.31.

5.20 Solvent resistance of marking (if required)

See IEC 60384-1:20082016, 4.32.


https://iecnorm.com/api/?name=213fa40626c5efa9b412124d601ff6a7

5.21
5.21

See

5.21

See

6

- 18 - IEC 60384-25:2021 RLV © |[EC 2021

High surge current (if required)
.1 General
IEC 60384-1:20082016, 4.39, with 5.21.2 of this document.

.2 Final inspections and requirements

Fable4 Table 3.

6.1

See

6.2

Info
impg

a) ¥
b) 1
c) 1

d) ¢
e) t
f) )

g) 1
h) 1

i)
6.3

Pols
Any

6.4

The
in 6.

General

IEC 60384-1:20082016, 2.4, with 6.2 to 6.4 of this document.

Information for marking

mation given in the marking is normally selected from the following list; the relative

rtance of each item is indicated by its position in the list:

olarity of the terminations (unless identified by the construction);
ominal capacitance;
ated voltage (DC voltage may be indicated by the symbol: ——=

10) or —;

ategory temperature;

plerance on nominal capacitance;

ear and month (or, year and week) of manufacture;
hanufacturer’'s name and/or trademark;
hanufacturer’s type designation;

eference to the detail specification.

Marking on capacitors

(IEC 60417-5031-2

rity of the terminatigns‘shall be marked. Other elements are marked, as necessary.

marking shall be’legible and not easily smeared or removed by rubbing with fingers.

Marking.on packaging

packaging containing the capacitors should be clearly marked with the information li

2.@5 necessary.

D02-

sted

7

7.1

Information to be given in a detail specification

General

Detail specifications shall be derived from the 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

aste

risk.

The information given in 7.2 may, for convenience, be presented in tabular form.
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The following information shall be given in each detail specification and the values quoted
shall preferably be selected from those given in the appropriate clause of this sectional
specification.

7.2 Outline drawing and dimensions

There shall be an illustration of the capacitors as an aid to easy recognition and for
comparison of the capacitors with others.

Dimensions and their associated tolerances, which affect interchangeability and mounting,
shall_be given in the detail specification All dimensions shall_preferably be stated in
millimetres;-however; when the original dimensions are given in inches, the converted metric
dimgnsions in millimetres shall be added.

The|numerical values of the body shall be given as follows:

- :Er general: width, length and height.
r cylindrical body: diameter and length.

The|numerical values of the terminals shall be given as follows:
— for terminals: width, length and spacing.

Whgn the configuration is other than described above, the‘detail specification shall state $uch
dimgnsional information as will adequately describe the capacitor.

7.3 | Mounting

The|method of mounting for tests and measurements are given in 5.4. The detail specification
shall specify the methods of mounting for normal use.

7.4 | Ratings and characteristics
7.4. General

The|ratings and characteristics’shall be given in accordance with the relevant subclausgs of
this ectional specification, including the items specified in 7.4.2 to 7.4.4.

7.4.2 Nominal capacitance range

Seel|4.2.1.

Whgn products approved to the detail specification have different nominal capacitance ranges,
the following statement should be added:

“Tht IIUIII;IIdi bapdbitallbU |a||gc dVd”dIUiU ill Udbil VU;thU Idllgc ib HiVCII ill “IU |cgiott,r Of
approvals, available for example on the IECQ on-line certificate system website
www.iecq.org”.

7.4.3 Particular characteristics

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

7.4.4 Soldering

The detail specification shall specify the test methods, severities and requirements applicable
for the solderability and the resistance to soldering heat tests.
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7.5 Marking

The detail specification shall specify the content of the marking on the capacitor and on the
packaging.

When there are deviations from Clause 6, these shall be given in the detail specification.

8 AQuality assessment procedures

8.1 Primary stage of manufacture

The|primary stage of manufacture is the capacitor manufacturer's evaluation of the formed
anodgle foil.

8.2 | Structurally similar components

Cappcitors, considered as being structurally similar, produced with sifilar are capacjtors
prodquced with similar processes and materials, though they may be_of"different case dizes
and |values.

8.3 | Certified test records of released lots

The|information required in IEC 60384-1:200682016, Q.1¢5)»'shall be made available when
pregcribed in the detail specification and when requestedby a purchaser. After the endurance
test| the required parameters are the capacitance chafige, tangent of loss angle, equivalent
serigs resistance, and leakage current.

8.4 | Qualification approval (QA) procedures
8.4. General

The|procedures for qualification approval testing are given in IEC 60384-1:20082016, Q.2

The|schedule to be used for.gualification approval testing on the basis of lot-by-lot|and
peripdic tests is given in 8.5..The procedure using a fixed sample size schedule is givgn in
8.4.2 and 8.4.3.

8.4.2 Qualificatiomapproval on the basis of the fixed sample size procedure

The|fixed samplé\size procedure is described in IEC 60384-1:20082016, Q.2.4. The sample
shall be representative of the range of capacitors for which approval is sought. The%augpale
rande of apgraval may be the whole or the part of the range given in the detail specification.

>

The|sample shall consist of four spemmens havmg the maX|mum and minimum rated voltages
and)
case sizes, an intermediate case size shall also be tested In each of these case size/voltage
combinations (values), the maximum capacitance shall be chosen. Thus, for the approval of a
range, testing is required for either four or six values. When the range consists of fewer than
four values, the number of specimens to be tested shall be that required for four values.

Two (for 6 values) or three (for 4 values) specimens per value may be used as replacements
for specimens, that are non-conforming 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.


https://iecnorm.com/api/?name=213fa40626c5efa9b412124d601ff6a7

IEC 60384-25:2021 RLV © |[EC 2021 -21-

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.

Table 2 gives the number of samples to be tested in each group or subgroup together with the
number of permissible-ren-conforming-items non-conformances for qualification approval test.

8.4.3 Tests

The complete series of tests specified in Table 2 and Table 3 are required for the approval of
capacitors covered by a 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 qther
groyps.

Spegimens found to be non-conforming in the tests of Group 0 shall not be’used for the gther
groyps.

Appfoval is granted when the number of non-conforming items is zero.

Table 2 and Table 3 together form the fixed sample size tést"schedule for the qualification
appfoval on the basis of the fixed sample size procedure.

Table 2 gives the number of the samples and permissible non-conforming items for each|test
or tgst group.

Table 3 gives a summary of the test conditions-erperfermancerequirements,—and-choicgs—of
the-fest-conditions and performance requirements, and when a choice shall be made in the

detdil specification.

The|test conditions and performanee requirements for the qualification approval on the hasis
of the fixed sample size procedure should be identical to those for quality conformance
inspection given in the detail specification.
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Table 2 — Sampling plan for qualification approval, assessment level EZ

Group Test Subclause Number of Permissible
no. specimens number of non-
conforming
items
nd c9
High surge current © 5.21 120+12f 0
Visual examination 5.5
Dimensions 5.5
Leakage current 5.6.1
Capacitance 5.6.2
Tangent of loss angle 5.6.3
Equivalent series resistance © 5.6.4

Spare specimens

1A Resistance to soldering heat 5.7 12 0
Component solvent resistance °© 5.19
1B Solderability 5.8 12 0
Solvent resistance of the marking © 5.20
2 Substrate bending test © 5.10 12 0
32 Mounting 5.4 84 o°
Visual examination 5.5
Leakage current 5.6.1
Capacitance 5.6.2
Tangent of loss angle 5.6.3
Equivalent series resistance °© 5.6.4
3.1 | Shear test ¢ 5.9 12 0
Rapid change of temperature 5.11
Climatic sequence 5.12
3.2 | Damp heat, steady state 5.13 12 0
33 tCer:T?;aecr;;?Lirsetics at high and low 514 12 0
Charge-and discharge ° 5.18
3.4 | Endurance 5.16 36 0
3/5+|\Storage at high temperature 5.17 12 0
Surge voltage 5.15

Fhé values of these measurements serve as initial measurements for the tests of Group 3.

= the
non-conforming items for the following tests. They shall be replaced by spare capacitors.

If required.
For case size/voltage combinations, see 8.4.2.

Not applicable to capacitors, which shall be mounted on alumina substrates only, according to their detail
specification.

Spare specimens.

This is the acceptance number, which is not to be exceeded for acceptance.
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Table 3 — Test schedule for qualification approval (7 of 6)

Subclause number and D or Conditions of test?, and Number of Performance
test?, inspection items NDP measurements specimens requirements?
(n) and
permissible
number of
non-
conforming
items (c)
GROUP 0 ND See Table 2
5.21 High surge current® See |IEC 60384-1:20082016, See detail specification
4.39
5.5 Dimension (detail) See 5.5.2 See detail specification
5.5.p Visual examination See 5.5.2 Legible marking.and as
specified jn, detail
specification
5.6. Leakage current See 5.6.1.2 and 5.6.1.3 < 0,2 C\Ug or 500 pA
whichever is greater
(at20 °C £ 2°C)d
5.6.p Capacitance See 5.6.2.2 See detail specification
5.6.8 Tangent of loss See 5.6.3.2 See detail specification
angle (tan o)
5.6.4 Equivalent series See 5.6.4.2 See detail specification
resistance ©
GROUP 1A D See Table 2
5.7 Resistance to See 5.7.3
soldering heat
5.7.R Initial inspections
Capacitance See 5.6.2.2
5.7.4 Recovery See 5.7.4
5.7.p Final inspections
Visual examination See 5:5.2 There shall be no signs of

Leakage current
Capacitance

Tangent of loss
angle

Equivalent serjes
resistance ©

5.14 Component solvent
resistance™

See 5.6.1.2 and 5.6.1.3
See 5.6.2.2
See 5.6.3.2

See 5.6.4.2

See |IEC 60384-1:20082016,
4.31

damage
See detail specification
See detail specification

See detail specification

See detail specification

See IEC 60384-
1:20082016, 4.31
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Table 3 (2 of 6)
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Subclause number and D or Conditions of test?, and Number of Performance
test?, inspection items NDP measurements specimens requirements?
(n) and
permissible
number of
non-
conforming
items (¢)
GROUP 1B D See Table 2
5.8 Solderabiity See-H=6-60384—1200820465
4.15
5.8. Final inspections
Visual examination See 5.5.2 Fhere-shal-be No sigfs
of damage.
Areas'to, be soldered
shall-be covered with p
new,solder coating with
RO more than a small
number of scattered
imperfections such as
pinholes or un-wetted|or
de-wetted areas. Thege
imperfections shall nof be
concentrated in one afea.
Areas in which plating
does not exist, such as
tip of the terminal, shall
not be evaluated.
5.2( Solvent resistance See IEC 60384-1:20€982016, See IEC 60384-
of the marking ©¢ 4.32 1:20082016, 4.32
GROUP 2 D See Table 2
5.1( Substrate bending See 5.10.3
test®
5.1Q.2 Initial inspections
Capacitance See 5.6.2.2
5.10.4 Final inspections
Visual examination See 5.5.2 No visible damage
Change of See 5.6.2.2 See detail specificatign
capacitance
GROUP 3 D See Table 2
5.4 Mounting See 5.4.3
5.4.p Initial(inspections
Capacitance See 5.6.2.2
5.4 4 S Final inspections
Visual examination S€€ 5.5.2 NoO visible damage
Leakage current See 5.6.1.2 and 5.6.1.3 < 0,2 CUg or 500 pA,
whichever is greater
(at20°C +2°C)d
Capacitance See 5.6.2.2 See detail specification
Tangent of loss See 5.6.3.2 See detail specification
angle
Equivalent series See 5.6.4.2 See detail specification
resistance®
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Table 3 (3 of 6)

Subclause number and D or Conditions of test?, and Number of Performance
test?, inspection items ND® measurements specimens requirements?
(n) and
permissible
number of
non-
conforming
items (c)
GROUP 3.1 D See Table 2
5.9 SheartestE SeeH=6-60384—1:20082046-
4.34
5.11 Rapid change of See 5.11.3
temperature
5.11}2 Initial inspections
Capacitance See 5.6.2.2
5.11}4 Recovery See 5.11.4
5.11}5 Final inspections
Leakage current See 5.6.1.2 and 5.6.1.3 < initial limit
Capacitance See 5.6.2.2 |AC/C| £ 10 % of the value
measured in 5.11.2
Tangent of loss See 5.6.3.2 < initial limit
angle
5.12 Climatic sequence See IEC 60384-1:2016, 4.24
5.12}2 Initial inspections
Capacitance See 5.6.2.2
5.12}3 Dry heat See 5.12.3
5.12}4 Damp heat, cyclic, See IEC 60384-1:20082016,
test Db, first cycle 4.21.4
5.12}5 Cold See 5.025
5.12|6 Damp heat, cyclic, See|EC 60384-1:20082016,
test Db, remaining 4.29.7
cycles
5.12}7 Recovery See 5.12.7
5.12|8 Final inspections
Visual examination See 5.5.2 No visible damage
Legible marking
Capacitance See 5.6.2.2 |AC/C| = 20 % of the vdlue
measured in 5.12.2
Leakage current See 5.6.1.2 and 5.6.1.3 < initial limit
Tangent of loss See 5.6.3.2 < 1,5 times the initial limit

angle
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Table 3 (4 of 6)
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Subclause number and D or Conditions of test?, and Number of Performance
test?, inspection items NDP measurements specimens requirements?
(n) and
permissible
number of
non-
conforming
items (¢)
GROUP 3.2 D See Table 2
5.13 Bampireat—steady See 5133
state
5.13}2 Initial inspections
Capacitance See 5.6.2.2
5.13}4 Recovery See 5.13.4
5.13}5 Final inspections
Visual examination See 5.5.2 No"visible damage
Legible marking
Leakage current See 5.6.1.2 and 5.6.1.3 < 5 times initial limit
Capacitance See 5.6.2.2 See detail specificatior
Tangent of loss See 5.6.3.2 < 1,5 times the initial limit
angle
GRQUP 3.3 D See Table 2
5.14 Characteristics at See IEC 60384-1:20082016,
high and low 4.29
temperature
Stepg 1: 20 °C
Capacitance See 5.6.2.2
Impedance © See 5.6(5;2
Step 2: lower category
temperature
Capacitance See 5.6.2.2 |AC/C| < 20 % of the vglue
measured in step 1
Impedance © See 5.6.5.2 Ratio with respect to value
in step 1: < 1,5 times
Tangent of loss See 5.6.3.2 < 2 times the initial lim{t
angle (if-applicable
required)
Step 3: upper,category
temperature
Lieakage current See 5.6.1.2 and 5.6.1.3 At 105 °C (with UR):
< 12,5 times the limit of
5.6.1

Capacitance

Tangent of loss
angle (if-applicable

required)

See 5.6.2.2

See 5.6.3.2

|AC/C| £ 20 % of the value
measured in step 1

At UR < 4:
< 3 times the initial limit

At UR > 4:
< 2 times the initial limit
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Table 3 (5 of 6)

Subclause number and D or Conditions of test?, and Number of Performance
test?, inspection items NDP measurements specimens requirements?
(n) and
permissible
number of
non-
conforming
items (¢)
5.18 Charge and D See 5.18.3 See Table 2
discharge®
5.14.2 Initial inspections
Capacitance See 5.6.2.2
5.18.4 Final inspections
Visual examination See 5.5.2 No visiblexdamage
Legible marking
Leakage current See 5.6.1.2 and 5.6.1.3 < initial limit
Capacitance See 5.6.2.2 |[AC/C| £ 20 % of the value
measured in 5.18.2
Tangent of loss See 5.6.3.2 < 1,5 times the initial I|mit
angle
Equivalent series See 5.6.4.2 < 2 times the initial limit
resistance °©
GROUP 3.4 D See Table 2
5.14 Endurance See 5.16.3
5.14.2 Initial inspections
Capacitance See 5.6.2.2
5.16.4 Recovery See 5.16.4
5.14.5 Final inspections
Visual examination See 515.2 No visible damage

Leakage current

Capacitance

Tangent of loss
angle

Equivalent series
resistances®

See 5.6.1.2 and 5.6.1.3
See 5.6.2.2

See 5.6.3.2

See 5.6.4.2

Legible marking

< 2 times the initial lini

|AC/C| < 20 % of the v
measured in 5.16.2

< 1,5 times the initial |

< 2 times the initial lini

hlue

mit
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Table 3 (6 of 6)

Subclause number and D or Conditions of test?, and Number of Performance
test?, inspection items NDP measurements specimens requirements?
(n) and
permissible
number of
non-
conforming
items (c)
GROUP 3.5 D See Table 2
5.17 Sterage-at-high See-6-4+3
temperature
5.17}2 Initial inspections
Capacitance See 5.6.2.2
5.17}4 Recovery See 5.17.4
5.17}5 Final inspections
Visual examination See 5.5.2 No,visible damage
Yegible marking
Leakage current See 5.6.1.2 and 5.6.1.3 < 2 times the initial lim{t
Capacitance See 5.6.2.2 |AC/C| £ 10 % of the vdlue
measured in 5.17.2
Tangent of loss See 5.6.3.2 < initial limit
angle
5.15 Surge voltage See 5.15.3
5.15]2 Initial inspections
Capacitance See 5.6.2.2
5.15}4 Recovery See 5.15.4
5.15|5 Final inspections
Visual examination See 5.52 No visible damage
Leakage current See 5:6.1.2 and 5.6.1.3 < initial limit
Capacitance See™5.6.2.2 |AC/C| £ 15 % of the vdlue
measured in 5.15.2
Tangent of loss See 5.6.3.2 < 1,5 times the initial limit
angle
a8  Yubclause numbers of test*and performance requirements refer to Clause 5.
b Ih this table: D = déstructive, ND = non-destructive.
¢ This test may be 'carried out on surface mount capacitors mounted on a substrate.
d n = homipal‘capacitance in microfarad; Uy = rated voltage in volt.
¢ |f-applicable required.

8.5 Quality conformance inspections
8.5.1 Formation of inspection lots
8.5.1.1 Groups A and B inspection

These tests shall be carried out on a lot-by-lot basis.

A manufacturer may aggregate the current production into inspection lots subject to the
following safeguards.
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a)
b)

c)

The inspection lot shall consist of structurally similar capacitors (see 8.2).

The sample tested shall be representative of the values (rated voltage and nominal
capacitance) and dimensions contained in the inspection lot:

— in relation to their number;
— with a minimum of five of any one value.

If there are fewer than five of any one value in the sample, the basis for the drawing of
samples shall be agreed between the manufacturer and the certification body (CB).

8.5.1.2 Group C inspections

Thesge tests shall be carried out on a periodic basis.

San|ples shall be representative of the current production of the specified periods and shall

be

jivided into high-, medium- and low-voltage ratings. In order to cover.the rangg of

appfovals in any period, one case size shall be tested from each véltage group. In
subgequent periods, other case sizes and/or voltage ratings in production.shall be tested [with

the @aim of covering the whole range.

8.5.2 Test schedule

The|test schedule for the lot-by-lot and periodic tests for quality conformance inspectign is

givep in the blank detail specification.

8.5.3 Delayed delivery

Whgn, in accordance with the procedures of |EC 60384-1:20082016, Q.1.7, re-inspegtion
shodld be made, capacitance, tangent of loss angle, leakage current and solderability shajl be

chegked as specified in Groups A and B inspection.

8.5.4 Assessment levels

The|assessment levels given in the blank detail specification shall-preferably be selected from

Table 4 and Table 5 as assessment-level EZ.

Table 4 — Lot-by-lot inspection

Inspection EZ

subgroup? ILb nb cb
AO 100 %°
A1 S-3 d 0
A2 S-3 d 0
B1 S-3 d 0

he content of the Inspection subgroup is described In Clause 2 of the blank detail specification.
IL = inspection level

n = sample size

¢ = permissible number of non-conforming items

After removal of nonconforming items by 100 % testing during the manufacturing process, sampling
inspection shall be performed in order to monitor outgoing quality level by nonconforming items per million
(x107%). The sampling level shall be established by the manufacture,—preferably in accordance with
IEC 61193-2:2007, Annex A. In the case where one or more nonconforming items occur in a sample, this lot
shall be rejected, but the whole sample shall be inspected and all nonconforming items shall be counted for
the calculation of quality level values. Outgoing quality level by nonconforming items per million (x107%)
values shall be calculated by accumulating inspection data in accordance with the method given in
IEC 61193-2:2007, 6.2.

Number to be tested: Sample size shall be determined in accordance with IEC 61193-2:2007, 4.3.2.
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Table 5 — Periodic inspection

Inspection EZ
subgroup? PP nb cP
C1 3 12 0
Cc2 3 12 0
C3.1 6 12 0
C3.2 6 24 0
C3.3A 6 12 0
C3.3B 6 12 0
C3.4 3 36 0
C3.5 6 12 0

[he content of the inspection subgroup is described in Clause 2 of the blank detail specification.
b = periodicity in months
h = sample size

= permissible number of non-conforming items
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Cross-references to the prior edition of this document

The revision of this sectional specification has resulted in a new structure. Table X.1 provides

cross-references to specific elements of the prior edition of this sectional specification.

Table X.1 — Reference to IEC 60384-25 for clauses/subclauses and tables

IEC 60384-25:2015 IEC 60384-25:2021 Notes
(Edition 2.0) (Edition 3.0)
Clause/subclause Clause/subclause
1 - This is covered by Clauses 1,2, 3y 4,6, 7
1.1 1 The prior scope and object are merged int|
19 Clause 1
1.3 2 -
1.4 7 -
1.4.1 7.1 -
1.4.2 7.2 -
1.4.3 7.3 -
1.4.4 7.4 £
1.4.41 7.4.1 -
1.4.4.2 7.4.2 -
1.4.4.3 7.4.3 -
1.4.4.4 7.4.4 -
1.4.5 755 -
1.5 3
1.6 6
1.6.1 6.1
1.6.2 6.2
1.6.3 6.3
1.6.4 6.4
2 4 Clause 2 is transferred to become Clause 4.
Otherwise numbering kept unchanged.
<) 8 Clause 3 is transferred to become Clause [8.
Otherwise numbering kept unchanged.
4 5 Clause 4 is transferred to become Clause [5.
Ofherwise numbering kept unchanged.
Table 1 Table 1 -
Table 2 Table 2 -
Table 3 Table 3 -
Table 4 Table 4 -
Table 5 Table 5 -
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International Standard IEC 60384-25 has been prepared by IEC technical committee

£ F— ‘ . : : 4
CaprIlUIb dlld resSisturs 101 CiUbLIUIIIb CQuiIpIriceTit.

INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIXED CAPACITORS FOR USE IN ELECTRONIC EQUIPMENT -

Part 25: Sectional specification — Fixed aluminium electrolytic surface

mount capacitors with conductive polymer solid electrolyte

FOREWORD

—

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization comp
| national electrotechnical committees (IEC National Committees). The object of IEC |js to prg

- =

His end and in addition to other activities, IEC publishes International Standards, Technical Specifica
echnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter -referred to as
ublication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee inter
n the subject dealt with may participate in this preparatory work. Internatignal, governmental and
bvernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates cl
th the International Organization for Standardization (ISO) in accordanee_with conditions determing
jreement between the two organizations.

e 5 v

H4

he formal decisions or agreements of IEC on technical matters expresS; as nearly as possible, an interna
cpnsensus of opinion on the relevant subjects since each technicalk committee has representation fro
interested IEC National Committees.

IBC Publications have the form of recommendations for interhdtional use and are accepted by IEC Na
Cpmmittees in that sense. While all reasonable efforts are.made to ensure that the technical content o
Publications is accurate, IEC cannot be held responsible’ for the way in which they are used or fo
nlisinterpretation by any end user.

Il order to promote international uniformity, IEC National Committees undertake to apply IEC Publicd
trensparently to the maximum extent possible .in‘dheir national and regional publications. Any diverd
between any IEC Publication and the corresponding national or regional publication shall be clearly indica
the latter.

IHC itself does not provide any attestationof conformity. Independent certification bodies provide confd
Esessment services and, in some areas,“access to IEC marks of conformity. IEC is not responsible fo
brvices carried out by independent certification bodies.

| users should ensure that they have the latest edition of this publication.
o liability shall attach to IEC or*its directors, employees, servants or agents including individual expert
her damage of any nature” whatsoever, whether direct or indirect, or for costs (including legal fees

penses arising outrof\the publication, use of, or reliance upon, this IEC Publication or any othe
Lblications.

tention is drawn\to the Normative references cited in this publication. Use of the referenced publicatid
dispensableAfor.the correct application of this publication.

Aftention js drawn to the possibility that some of the elements of this IEC Publication may be the subjq
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

a
]
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mlembers of its technical committees and IEC National Committees for any personal injury, property damage or
o}
e
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n

ising
mote

riternational co-operation on all questions concerning standardization in the electrical and electronic fields. To
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“IEC
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ional
f IEC
any

tions
ence
ed in

rmity

[ any
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and
IEC

ns is

ct of

40:

This third edition cancels and replaces the second edition published in 2015. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a)

Revision of the structure in accordance with ISO/IEC Directives, Part 2:2018, to the extent

practicable, and harmonization between other similar kinds of documents.

b) In addition, Clause 5 and all the tables have been reviewed in order to prevent

duplications and contradictions.
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The text of this standard is based on the following documents:

FDIS Report on voting
40/2850/FDIS 40/2861/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this International Standard is English.

A ligt of all parts in the IEC 60384 series, published under the general title Fixed capac|
for yse in electronic equipment, can be found on the IEC website.

This| document was drafted in accordance with ISO/IEC Directives, Part 2, and developd
accqrdance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplen
available at www.iec.ch/members_experts/refdocs. The main document Aypes develope
IEC Jare described in greater detail at http://www.iec.ch/standardsdev/publi¢ations.

The|committee has decided that the contents of this document will remain unchanged unti
stabjlity date indicated on the IEC website under webstore.iec.CH in the data related to
spegific document. At this date, the document will be

rneconfirmed,
withdrawn,
neplaced by a revised edition, or

gdmended.

itors

din
ent,
i by

the
the
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FIXED CAPACITORS FOR USE IN ELECTRONIC EQUIPMENT -

Part 25: Sectional specification — Fixed aluminium electrolytic surface

1

mount capacitors with conductive polymer solid electrolyte

Scope

This
cong
elec

Fixe
are

The
on s

Cap

The
from

methods and to give general performance requirements for this type of capacitor.

2

The

confent constitutes requirements of-this document. For dated references, only the ed

citeq
any

IEC

IEC

IEC
spe(

IEC

part of IEC 60384 applies to fixed aluminium electrolytic surface mount capacitors
uctive polymer solid electrolyte, primarily intended for DC applications for s
fronic equipment.

d aluminium electrolytic surface mount capacitors with solid (MnO2) are’ not included
covered by IEC 60384-18.

be capacitors are primarily intended for use in electronic equipmentto be mounted dir¢
ubstrates for hybrid circuits or to printed boards.

acitors for special-purpose applications can need additiohal Tequirements.

IEC 60384-1:2016, the appropriate quality assgssment procedures, tests and measu

Normative references

following documents are referred(to’ in the text in such a way that some or all of

applies. For undated references, the latest edition of the referenced document (inclu
amendments) applies.

60063, Preferred number series for resistors and capacitors
60068-1:2013, Environmental testing — Part 1: General and guidance

60384-1:2016, Fixed capacitors for use in electronic equipment — Part 1: Ger
ification

61193-2:2007, Quality assessment systems — Part 2: Selection and use of sampling p

for i

with
P in

but

ectly

object of this document is to prescribe preferred rdtings and characteristics and to sg¢lect

ring

heir
ition
ding

eric

lans

1Q'm=r‘finn of electronic components and 'nm‘kngpe

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60384-1:2016 and
the following apply.

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

EC Electropedia: available at http://www.electropedia.org/
SO Online browsing platform: available at http://www.iso.org/obp
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capacitance
<electrolytic capacitor> capacitance of an equivalent circuit whose capacitance and
resistance in series is measured with an alternating current having an approximately
sinusoidal waveform at a specified frequency

4

4.1

Preferred ratings and characteristics

Preferred characteristics

Pref

The
accd

The

The

erred climatic categories only shall be given In the prefterred characteristics.

capacitors covered by this sectional specification are classified into categorie
rdance with the general rules given in IEC 60068-1:2013, Annex A.

lower and upper category temperatures shall be taken from the following:

bwer category temperature: =55 °C;
pper category temperature: +105 °C and +125 °C.

severities for the cold and dry heat tests are the lower and upper category temperat

respectively.

4.2
4.2,

Pref]

Pref
follo

and

4.2.

Pref]

Preferred values of ratings
Nominal capacitance (Cy)

erred values of nominal capacitance are indicated in microfarad (uF).

erred values of nominal capacitance.shall be taken from the E 12 series of IEC 6006
WS:

1.0-12-15-1,8-22-27-3,3-3,9-4,7-5,6-6,8-8,2;
their decimal multiples (x 10", n: integer).

p Tolerance onynominal capacitance

erred value of.tolerance on nominal capacitance is:

20 %.

4.2,

B Rated voltage (Ug)

L4
5.

Lures

3 as

The preferred values of rated DC voltages taken from the R10 and R20 series of ISO 3 are:

- f
- f

romR10:1,0-125-16-20-25-3,15-4,0-5,0-6,3 -8,0;
rom R 20: 3,51 - 4,5;

— and their decimal multiples (x 10", n: integer).

4.2.4 Category voltage (Ug¢)

The

category voltage is equal to the rated voltage.

1 ISO 3 indicates the value 3,55 for R20.
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4.2.5 Surge voltage (Ugrg)

The surge voltage shall be 1,15 times the rated or category voltage rounded off to the nearest

volt

(two significant digits) (see Table 1 and Table 2).

Table 1 — Surge voltages

Values in volts

Rated voltage 20 | 25 | 40 | 50 | 6,3 | 8,0 10 | 12,5 | 16 20 25 35 50
Surge voltage 23 | 29 | 46 | 58 | 7,2 | 9,2 12 14 18 23 29 40 58

4.2.6 Rated temperature

The|value of the rated temperature is +105 °C and +125 °C.

5 [fest and measurement procedures

5.1 | General

Tesf severities and requirements prescribed in detail specifications referring to this sectipnal

spegification are of equal or higher performance level, because lower performance leveld are

not permitted.

This| clause supplements the information given in IEC 60384-1:2016, Clause 4.

5.2 | Preliminary drying

See|lEC 60384-1:2016, 4.3.

5.3 | Measuring conditions

See|lEC 60384-1:2016, 4.2.1.

5.4 | Mounting

5.4. General

See|lEC 60384-1:2016, 4.33, with 5.4.2 to 5.4.4 of this document.

5.4.2 Initial inspections

See|Table 3.

5.4.3 Test conditions

The test method shall be the reflow method and reflow temperature profile specified in the

deta

il specification.

5.4.4 Final inspections and requirements

See

5.5

Table 3.

Visual examination and check of dimensions

5.5.1 General

See

IEC 60384-1:2016, 4.4, with 5.5.2 and 5.5.3 of this document.
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5.5.2 Visual examination and check of dimensions

Visual examination shall be carried out with suitable equipment with approximately 10x
magnification and lighting appropriate to the specimen under test and the quality level
required. The operator should have available facilities for incident or transmitted illumination,
as well as an appropriate measuring facility. The capacitors shall be examined to verify that
the materials, design, construction, and physical dimensions are appropriate.

5.5.3 Requirements

The workmanship shall be in accordance with the applicable requirements given in the detail

spegitication.

5.6 | Electrical tests

5.6. Leakage current

5.6.1.1 General

See|lEC 60384-1:2016, 4.9, with 5.6.1.2 to 5.6.1.4 of this document.

5.6.1.2 Pre-conditioning

If the leakage current of the capacitor increases, the following processing can be perfor

as p

The
and
App

Nex
resis

24 n.

5.6.

The

re-conditioning.

DC voltage equivalent to the rated voltage should be applied for 2 h at 105 °C + 2
ied voltage to the capacitors shall be maintained within £3 % of the rated voltage.

, after letting the capacitor cool to room temperature, it should be discharged throu
tor of approximately 1 Q/V and then-stored at standard atmospheric conditions for 12

.3 Measuring conditions

rated voltage shall be\applied across the capacitor and its protective resistor placd

serig¢s with the capacitonto-limit the charging current.

The

The

5.6.

protective resistor shall have a value of 1 000 Q.
measurement of each test should be carried out after pre-conditioning.

4 Requirements

med

capacitor should be serially attached to a protective resistor ranging from 10 Q to 1 000 Q

°C.

gh a
h to

din

See

Iable o.

5.6.2 Capacitance

5.6.2.1 General

See

IEC 60384-1:2016, 4.7, with 5.6.2.2 and 5.6.2.3 of this document.

5.6.2.2 Measuring conditions

Unless otherwise specified in the detail specifications, the capacitance shall be measured at a
frequency of 120 Hz.
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The peak alternating voltage actually applied across the capacitor terminations shall not
exceed 0,5 V (RMS).

A DC bias voltage of 0,7 V to 1,0 V may be applied during the measurement to avoid negative
voltage application to the capacitor by the applied AC voltage.

The inaccuracy of the measuring instruments shall not exceed +2 % of the limit specified in
the detail specification, whether this is given as an absolute value or as a change of
capacitance.

5.6.2-3— Requirements
See|Table 3.

5.6.3 Tangent of loss angle (tan o)
5.6.3.1 General

See|lEC 60384-1:2016, 4.8.1, with 5.6.3.2 and 5.6.3.3 of this document,

5.6.3.2 Measuring conditions

The|measurement shall be made under the conditions as spegified in 5.6.2.
Thelinaccuracy of the measuring equipment shall not €xteed 0,01 absolute value.

5.6.3.3 Requirements
See|Table 3.

5.6.4 Equivalent series resistance (ESR) (if required)
5.6.4.1 General

See|lEC 60384-1:2016, 4.8.2; with 5.6.4.2 and 5.6.4.3 of this document.

5.6.4.2 Measuring conditions
Unlgss otherwise specified in the detail specifications, test conditions are as follows:

— temperaturet 20 °C £ 2 °C;
— applied voltage: peak AC value < 0,5 V (RMS);
— \oltage\frequency: 100 kHz £ 10 kHz;

Thelerror of measurement shall not exceed 5 % of the requirement _or 0 02 O whichever is
greater.

5.6.4.3 Requirements
See Table 3.

5.6.5 Impedance (if required)
5.6.5.1 General
See IEC 60384-1:2016, 4.10, with 5.6.5.2 and 5.6.5.3 of this document.
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5.6.5.2 Measuring conditions

The

frequency of measurement: 120 Hz, with a tolerance of £10 %.

Measurement voltage should be set sufficiently low, and the change of impedance value
should be in the range of measurement error when the voltage is applied to capacitors for

1 mi

n.

The error of measurement shall not exceed 5 % of the requirement, or 0,02 Q, whichever is

greater.

5.6.5.3 Requirements

See|Table 3.

5.7 | Resistance to soldering heat

5.7. General

See|lEC 60384-1:2016, 4.14, with 5.7.2 to 5.7.5 of this document, Uhless otherwise specijfied
in the detail specification.

5.7.2 Initial inspections

See|Table 3.

5.7.3 Test conditions

The|test method shall be the reflow method,~and the reflow temperature profile shall be
spegified in the detail specification.

5.7.4 Recovery

The|recovery period shall be 24 hx«+-2 h.

5.7.% Final inspectionscand requirements

Aftef recovery, the surface mount capacitors shall be visually examined under normal lighting
and|approximately 10%* magnification and the measured electrical characteristics given in
Table 3.

5.8 | Solderability

5.8. General

SeelEC 60384-1:201 R, 4 11—'\’ with 5 8 2 of this document

5.8.2 Final inspections and requirements

See

5.9

See

5.10
5.10

See

Table 3.

Shear test (if required)
IEC 60384-1:2016, 4.34.

Substrate bending test (if required)
.1 General

IEC 60384-1:2016, 4.35, with 5.10.2 to 5.10.4 of this document.
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5.10.2 Initial inspections

See Table 3.

5.10.3 Test conditions

Deflection D and the number of bends shall be specified in the detail specification.

5.10.4 Final inspections and requirements

See Table 3.

5.11 Rapid change of temperature
5.11.1 General
See|lEC 60384-1:2016, 4.16, with 5.11.2 to 5.11.5 of this document:

The|capacitors shall be mounted in accordance with 5.4.

5.11.2 Initial inspections

See|Table 3.

5.11.3 Test conditions
Test conditions are as follows:

— Tp = lower category temperature;

— 1Tg = upper category temperature;

— the capacitors shall be tested for 5 cycles;

— the duration of the exposure at each temperature limit shall be 30 min.

5.11.4 Recovery

The|recovery period shall be A"h to 2 h.

5.11[.5 Final inspections and requirements

See|Table 3.

5.13 Climatic sequence

5.12.1/,"General

See |[EC 60384-1:2016, 4.21, with 5.12.2 to 5.12.8 of this document.

5.12.2 Initial inspections

See Table 3.

5.12.3 Dry heat
See |IEC 60384-1:2016, 4.21.3, with the following details:

— temperature: upper category temperature;
— duration: 16 h.
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5.12.4 Damp heat, cyclic, Test Db, first cycle
See IEC 60384-1:2016, 4.21.4.

5.12.5 Cold
See |IEC 60384-1:2016, 4.21.5, with the following details:

— temperature: lower category temperature;

— duration: 2 h.

5.12.6 Damp heat, cyclic, Test Db, remaining cycles

See|lEC 60384-1:2016, 4.21.7.

5.12.7 Recovery

Thelrecovery period shall be 1 hto 2 h.

5.12.8 Final inspections and requirements

See|Table 3.

5.13 Damp heat, steady state
5.13.1 General

See|lEC 60384-1:2016, 4.22, with 5.13.2 to 5.13.5.0f this document:
The|capacitors shall be mounted in accordange with 5.4.

5.13.2 Initial inspections

See|Table 3.

5.13.3 Test conditions

Test conditions are as follows:

- mperature: 40 °C £ 2 °C;

- lative humidity: (93 % 3) %;

— 3pplied voltage: No voltage shall be applied;
— duration: 21 days.

5.13.4.VRecovery

The recovery period shall be 1 h to 2 h.

5.13.5 Final inspections and requirements

See Table 3.

5.14 Characteristics at high and low temperature
5.14.1 General
See IEC 60384-1:2016, 4.29, with 5.14.2 of this document:

The capacitors shall be mounted in accordance with 5.4.
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5.14.2

Inspections and requirements

15—

The capacitors shall be measured at each temperature step and shall meet the requirements
given in Table 3.

5.15 Surge voltage

5.15.1

See IEC 60384-1:2016, 4.26, with 5.15.2 to 5.15.5 of this document.

General

5.15.2

Initial inspections

See|Table 3.

5.15.3 Test conditions

Test conditions are as follows:

— number of cycles: 1 000;

— temperature:

— \oltage: 1,15 Ug or 1,15 Ug;

— ¢harge resistor:

Whdre

If the internal resistance of the power supply is negligibly smaller than 1 000 Q, R is equ
the fesistance of the charging circuit.:lf¢the internal resistance of the power supply affectd
charging resistance of the circuit, the current value possibly gets too small to mea
correctly. On the other hand, if the time constant is 0,1 s and the capacitance is 1 000 yF

RC=0,11%0,85(5)

15 °C to upper category temperature with-the applicable requirem
given in the detail specification;

1 000 Q £ 100 Q or a value calculated by Formula (1);

ents

Bl to
the
sure
the

R value is 100 Q. Since an excessive inrush current then flows depending on the applied

voltage, it is not possible te-distinguish whether a defect, even if it occurs, is caused by

the

inrugh current or the surge. Therefore, either of the two conditions above should be selectable
dep¢nding on the situation at measurement.

is the sum_of the internal resistance of the power supply and resistance of the ch

circuit (Q)
is thevalue of nominal capacitance (F)

istthe sum of the internal resistance of the power supply and resistance of the ch

circuit

hrge

arge

5.15.4

e tha valiia Af naminal nananitan~o-
St e—YaraS-o oo - Gapattatces

— duration of charge: 30 s;
— duration of no-load: 5 min 30 s.

Recovery

The recovery period shall be 1 hto 2 h.

5.15.5

Final inspections and requirements

See Table 3.
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5.16 Endurance
5.16.1 General

See IEC 60384-1:2016, 4.23, with 5.16.2 to 5.16.5 of this document:
The capacitors shall be mounted in accordance with 5.4.

5.16.2 Initial inspections

See Table 3.

5.16.3 Test conditions

Tesf{ conditions are as follows:

— 3pplied voltage: rated voltage, unless otherwise specified in the detail specification
— temperature: upper category temperature;
— duration: 1 000 h.

5.16.4 Recovery

Thelrecovery period shall be 1 h to 2 h.

5.16.5 Final inspections and requirements

See|Table 3.

5.17] Storage at high temperature
5.17.1 General

See|lEC 60384-1:2016, 4.25.1, with 51317.2 to 5.17.5 of this document.

5.17.2 Initial inspections

See|Table 3.

5.17.3 Test conditions

Test conditions areas follows:

— temperature: upper category temperature;
— duration: 96 h + 4 h.
5.17-4—Recovery

The minimum recovery period shall be 16 h.

5.17.5 Final inspections and requirements

See Table 3.

5.18 Charge and discharge (if required)
5.18.1 General

See |IEC 60384-1:2016, 4.27, with 5.18.2 to 5.18.4 of this document.
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.2 Initial inspections

Table 3.

.3 Test conditions

Charge and discharge shall be performed up to the specified cycles at the temperature (within
the ambient temperature range of 15 °C to the upper category temperature) specified in the

deta

The capacitors shall be subjected to the specified number of cycles, each cycle consistin

E;I—l;;g%

a chiarge in accordance with a), followed by a discharge in accordance with b)

a)

5.18

See

5.19

See

5.20

See

5.21
5.21

See

il specification.

Charge:

applied voltage: rated direct voltage;

RC=0,1s;

duration: 0,5 s;

number of cycles: 106.

Discharge:

no voltage applied;

discharge resistor: as required for RC = 0,1 s;
duration: 0,5 s;

number of cycles: 106.
.4 Final inspections and requirements

Table 3.

Component solvent resistance (if required)

IEC 60384-1:2016, 4.31.

Solvent resistance of'marking (if required)

IEC 60384-1:2016y'4.32.

High surge‘current (if required)
.1 Gehneral

IEC'60384-1:2016, 4.39, with 5.21.2 of this document.

5.21

See

6

6.1

See

.2 Final inspections and requirements

Table 3.

Marking

General

IEC 60384-1:2016, 2.4, with 6.2 to 6.4 of this document.

g of

internal resistance of the voltage source plus external series resistor: as required for
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6.2 Information for marking

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) polarity of the terminations (unless identified by the construction);

b) nominal capacitance;

c) rated voltage (DC voltage may be indicated by the symbol: ———= (IEC 60417-5031-2002-
10) or —;

d) category temperature;

e) tplerance on nominal capacitance;

f) year and month (or, year and week) of manufacture;
g) manufacturer’s name and/or trademark;

h) manufacturer’s type designation;

i) rneference to the detail specification.
6.3 | Marking on capacitors

Polgrity of the terminations shall be marked. Other elements are marked, as necessary.
Any|marking shall be legible and not easily smeared or removed by rubbing with fingers.

6.4 | Marking on packaging
The|packaging containing the capacitors should beclearly marked with the information listed

in 6J)2 as necessary.

7 Information to be given in a detail specification

7.1 General

Detail specifications shall be detived from the blank detail specification.

Detail specifications shall’'not specify requirements inferior to those of the generic, sectipnal
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
astefisk.

Thelinformation given in 7.2 may, for convenience, be presented in tabular form.

The|fallowing information shall be given in each detail specification and the values qupted

shall_preferably be selected from those given in the appropriate clause of this sectibnal

specification.

7.2 Outline drawing and dimensions

There shall be an illustration of the capacitors as an aid to easy recognition and for
comparison of the capacitors with others.

Dimensions and their associated tolerances, which affect interchangeability and mounting,
shall be given in the detail specification. All dimensions shall be stated in millimetres; when
the original dimensions are given in inches, the converted metric dimensions in millimetres
shall be added.
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The numerical values of the body shall be given as follows:

— for general: width, length and height.
— for cylindrical body: diameter and length.

The numerical values of the terminals shall be given as follows:
— for terminals: width, length and spacing.

When the configuration is other than described above, the detail specification shall state such
dimensional information as will adequately describe the capacitor.

7.3 | Mounting

The|method of mounting for tests and measurements are given in 5.4. The detail specification
shall specify the methods of mounting for normal use.

7.4 | Ratings and characteristics
7.4. General

The|ratings and characteristics shall be given in accordance withbthe relevant subclausgs of
this sectional specification, including the items specified in 7.4/2 to 7.4.4.

7.4.2 Nominal capacitance range

Seel4.2.1.

Whgn products approved to the detail specification have different nominal capacitance ranges,
the following statement should be added:

“Thg nominal capacitance range available in each voltage range is given in the registgr of
appnovals, available for example~on the IECQ on-line certificate system welbsite
www.iecq.org”.

7.4.3 Particular characteristics

Add(tional characteristics may be listed when they are considered necessary to speécify
adequately the component for design and application purposes.

7.4.4 Soldering

The|detail specification shall specify the test methods, severities and requirements applicable
for the selderability and the resistance to soldering heat tests.

7.5 L Marking

The detail specification shall specify the content of the marking on the capacitor and on the
packaging.

When there are deviations from Clause 6, these shall be given in the detail specification.

8 Quality assessment procedures

8.1 Primary stage of manufacture

The primary stage of manufacture is the capacitor manufacturer's evaluation of the formed
anode foil.
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8.2  Structurally similar components

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

8.3 Certified test records of released lots

The information required in IEC 60384-1:2016, Q.1.5, shall be made available when
prescribed in the detail specification and when requested by a purchaser. After the endurance
test, the required parameters are the capacitance change, tangent of loss angle, equivalent
seri¢s resistance, and leakage current.

8.4 | Qualification approval (QA) procedures
8.4. General

The|procedures for qualification approval testing are given in IEC 60384-1:2016, Q.2.

The|schedule to be used for qualification approval testing on the(basis of lot-by-lot|and
peripdic tests is given in 8.5. The procedure using a fixed sample’size schedule is givegn in
8.4.2 and 8.4.3.

8.4.2 Qualification approval on the basis of the fixedcsample size procedure

Thelfixed sample size procedure is described in IEC-680384-1:2016, Q.2.4. The sample ghall
be nepresentative of the range of capacitors for¢which approval is sought. The rangge of
appfoval may be the whole or the part of the range. given in the detail specification.

The|sample shall consist of four specimens/aving the maximum and minimum rated voltages
and/ for these voltages, the maximum and minimum case size. When there are more than|four
casg sizes, an intermediate case size shall also be tested. In each of these case size/volfage
compinations (values), the maximum._capacitance shall be chosen. Thus, for the approval|of a
rande, testing is required for eitherfour or six values. When the range consists of fewer than
four|values, the number of specimens to be tested shall be that required for four values.

Two| (for 6 values) or three\(for 4 values) specimens per value may be used as replacemgents
for |specimens, that are ‘non-conforming because of incidents not attributable to| the
manjufacturer.

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

Whgn additional groups are introduced into the qualification approval test schedule,| the
numpber_of specimens required for Group 0 shall be increased by the same number as|that
requitedforthe adaitionat groups:

Table 2 gives the number of samples to be tested in each group or subgroup together with the
number of permissible non-conformances for qualification approval test.

8.4.3 Tests

The complete series of tests specified in Table 2 and Table 3 are required for the approval of
capacitors covered by a 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.
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Specimens found to be non-conforming in the tests of Group 0 shall not be used for the other
groups.

Approval is granted when the number of non-conforming items is zero.

Table 2 and Table 3 together form the fixed sample size test schedule for the qualification
approval on the basis of the fixed sample size procedure.

Table 2 gives the number of the samples and permissible non-conforming items for each test
or test group.

D
=]
Q

Table 3 gives a summary of the test conditions and performance requirements, and wh
choice shall be made in the detail specification.

The|test conditions and performance requirements for the qualification approval ‘'on the basis
of the fixed sample size procedure should be identical to those for quality conformance
inspgection given in the detail specification.
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Table 2 — Sampling plan for qualification approval, assessment level EZ

Group Test Subclause Number of Permissible
no. specimens number of non-
conforming
items
nd c9
High surge current © 5.21 120+12f 0
Visual examination 5.5
Dimensions 5.5
Leakage current 5.6.1
Capacitance 5.6.2
Tangent of loss angle 5.6.3
Equivalent series resistance °© 5.6.4
Spare specimens
1A Resistance to soldering heat 5.7 12 0
Component solvent resistance °© 5.19
1B Solderability 5.8 12 0
Solvent resistance of the marking © 5.20
2 Substrate bending test © 5.10 12 0
32 Mounting 5.4 84 o
Visual examination 55
Leakage current 5.6.1
Capacitance 5.6.2
Tangent of loss angle 5.6.3
Equivalent series resistance °© 5.6.4
3.1 | Shear test¢ 5.9 12 0
Rapid change of temperature 5.11
Climatic sequence 5.12
3.2 | Damp heat, steady state 5.13 12 0
33 t()et:na;z(r:;etzlrjirs;ics at high and low 5 14 12 0
Charge-and discharge © 5.18
3.4 | Endurance 5.16 36 0
3/5+\Storage at high temperature 5.17 12 0
Surge voltage 5.15
Fhe values of these measurements serve as initial measurements for the tests of Group 3.

= the
non-conforming items for the following tests. They shall be replaced by spare capacitors.

If required.
For case size/voltage combinations, see 8.4.2.

Not applicable to capacitors, which shall be mounted on alumina substrates only, according to their detail
specification.

Spare specimens.

This is the acceptance number, which is not to be exceeded for acceptance.
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Table 3 — Test schedule for qualification approval (7 of 6)

Subclause number and D or Conditions of test?, and Number of Performance
test?, inspection items NDP measurements specimens requirements?
(n) and
permissible
number of
non-
conforming
items (c)
GROUP 0 ND See Table 2
5.21  High surge current® See |IEC 60384-1:2016, 4.39 See detail specification
5.5 Dimension (detail) See 5.5.2 See detail specificati(jv
5.5.p Visual examination See 5.5.2 Legible marking)and as
specified in detail
specification
5.6./ Leakage current See 5.6.1.2 and 5.6.1.3 < 0,2 CyUg or 500 pA
whigheyver is greater
(ate’°c £2°C)¢
5.6.g Capacitance See 5.6.2.2 See detail specification
5.6.8 Tangent of loss See 5.6.3.2 See detail specificatiop
angle (tan 9)
5.6.4 Equivalent series See 5.6.4.2 See detail specification
resistance ©
GROUP 1A D See Table 2
5.7 Resistance to See 5.7.3
soldering heat
5.7.R Initial inspections
Capacitance See 5.6.2.2
5.7.4 Recovery See 5.7.4
5.7.p Final inspections
Visual examination See 5.52 There shall be no signs of
damage
Leakage current See5.6.1.2 and 5.6.1.3 See detail specification
Capacitance See 5.6.2.2 See detail specification
Tangent of loss See 5.6.3.2 See detail specification
angle
Equivalent series See 5.6.4.2 See detail specification
resistance ©
5.19 Component solvent See |IEC 60384-1:2016, 4.31 See IEC 60384-1:2016,
resistance € 4.31
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Subclause number and D or Conditions of test?, and Number of Performance
test?, inspection items ND® measurements specimens requirements?
(n) and
permissible
number of
non-
conforming
items (c)
GROUP 1B D See Table 2
5.8 Solderabiity Seet+=G-603844-2046446
5.8. Final inspections
Visual examination See 5.5.2 No signs of damage.
Areas to be soldered
shall be(Covered with p
new solder coating with
no_fmore than a small
number of scattered
imperfections such as
pinholes or un-wetted|or
de-wetted areas. Thege
imperfections shall not be
concentrated in one afea.
Areas in which plating
does not exist, such afs
tip of the terminal, sh3ll
not be evaluated.
5.2( Solvent resistance See |[EC 60384-1:2016,4.82 See |IEC 60384-1:2016,
of the marking ©-© 4.32
GROUP 2 D See Table 2
5.1( Substrate bending See 5.10.3
test®
5.1Q.2 Initial inspections
Capacitance See 5:6.2.2
5.1Q0.4 Final inspections
Visual examination See 5.5.2 No visible damage
Change of See 5.6.2.2 See detail specificatign
capacitance
GROUP 3 D See Table 2
5.4 Mounting See 5.4.3
5.4.p Initial inspections
Capacitahce See 5.6.2.2
5.4.4 Finakinspections
Vistal examination See 5.5.2 No visible damage

L gakage-current
I

See-568-123and 5613

< (‘n") L or 500 :_!A

Capacitance

Tangent of loss
angle

Equivalent series
resistance®

See 5.6.2.2
See 5.6.3.2

See 5.6.4.2

whiche\'/“erRis greater
(at20°c£2°C)¢

See detail specification

See detail specification

See detail specification
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Table 3 (3 of 6)

Subclause number and D or Conditions of test?, and Number of Performance
test?, inspection items NDP measurements specimens requirements?
(n) and
permissible
number of
non-
conforming
items (c)
GROUP 3.1 D See Table 2
5.9 Shear-testE See+Ec-603841-:2046—4-34
5.11 Rapid change of See 5.11.3
temperature
5.11}2 Initial inspections
Capacitance See 5.6.2.2
5.1114 Recovery See 5.11.4
5.11}5 Final inspections
Leakage current See 5.6.1.2 and 5.6.1.3 £ initial limit
Capacitance See 5.6.2.2 |[AC/C| £ 10 % of the value
measured in 5.11.2
Tangent of loss See 5.6.3.2 < initial limit
angle
5.12 Climatic sequence See IEC 60384-1:2016, 4.21
5.12}2 Initial inspections
Capacitance See 5.6.2.2
5.12}3 Dry heat See 5.12.3
5.12]4 Damp heat, cyclic, See IEC 60384:172016, 4.21.4
test Db, first cycle
5.12}5 Cold See 5.12;5
5.1216 Damp heat, cyclic, See IEC'60384-1:2016, 4.21.7
test Db, remaining
cycles
5.12}7 Recovery See 5.12.7
5.12}8 Final inspections
Visual examination See 5.5.2 No visible damage
Legible marking
Capacitance See 5.6.2.2 |AC/C| < 20 % of the vglue
measured in 5.12.2
Leakdge) current See 5.6.1.2 and 5.6.1.3 < initial limit
Tangent of loss See 5.6.3.2 < 1,5 times the initial limit

angle
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Subclause number and D or Conditions of test?, and Number of Performance
test?, inspection items NDP measurements specimens requirements?
(n) and
permissible
number of
non-
conforming
items (c)
GROUP 3.2 D See Table 2
5.13 Dalllp :lcat, otcady See 51373
state
5.13}2 Initial inspections
Capacitance See 5.6.2.2
5.13}]4 Recovery See 5.13.4
5.13}5 Final inspections
Visual examination See 5.5.2 No"visible damage
Legible marking
Leakage current See 5.6.1.2 and 5.6.1.3 < 5 times initial limit
Capacitance See 5.6.2.2 See detail specificatior
Tangent of loss See 5.6.3.2 < 1,5 times the initial limnit
angle
GRQUP 3.3 D See Table 2
5.14 Characteristics at See |IEC 60384-1:201654.29
high and low
temperature
Step 1: 20 °C
Capacitance See 5.6.2.2
Impedance © See 5662
Step 2: lower category
temperature
Capacitance See 5.6.2.2 |AC/C| < 20 % of the vdlue
measured in step 1
Impedance © See 5.6.5.2 Ratio with respect to vdlue
in step 1: < 1,5 times
Tangent of loss See 5.6.3.2 < 2 times the initial lim{t
angle (if required)
Step 3: upper category
temperatare
Leakage current See 5.6.1.2 and 5.6.1.3 At 105 °C (with UR):
< 12,5 times the limit of
5.6.1

wapatilaric®

Tangent of loss
angle (if required)

Q =
oLt JU.U.2.2

See 5.6.3.2

[AC7CT =20
measured in step 1

At Ui < 4:
< 3 times the initial limit

At UR > 4:
< 2 times the initial limit

of thevalue
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Table 3 (5 of 6)

resistances®

Subclause number and D or Conditions of test?, and Number of Performance
test?, inspection items NDP measurements specimens requirements?
(n) and
permissible
number of
non-
conforming
items (c)
5.18 Charge and D See 5.18.3 See Table 2
discharge®
5.14.2 Initial inspections
Capacitance See 5.6.2.2
5.14.4 Final inspections
Visual examination See 5.5.2 No visiblexdamage
Legible marking
Leakage current See 5.6.1.2 and 5.6.1.3 < initial limit
Capacitance See 5.6.2.2 |AC/C| < 20 % of the value
measured in 5.18.2
Tangent of loss See 5.6.3.2 < 1,5 times the initial I|mit
angle
Equivalent series See 5.6.4.2 < 2 times the initial limit
resistance ©
GROUP 3.4 D See Table 2
5.14 Endurance See 5.16.3
5.14.2 Initial inspections
Capacitance See 5.6.2.2
5.14.4 Recovery See 5.16.4
5.14.5 Final inspections
Visual examination See 515.2 No visible damage
Legible marking
Leakage current See 5.6.1.2 and 5.6.1.3 < 2 times the initial limit
Capacitance See 5.6.2.2 |AC/C| £ 20 % of the value
measured in 5.16.2
Tangent of loss See 5.6.3.2 < 1,5 times the initial [|mit
angle
Equivalent series See 5.6.4.2 < 2 times the initial linmit
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Table 3 (6 of 6)

Subclause number and D or Conditions of test?, and Number of Performance
test?, inspection items NDP measurements specimens requirements?
(n) and
permissible
number of
non-
conforming
items (c)
GROUP 3.5 D See Table 2
5.17 Sterage-at-high See-b-4+3
temperature
5.17}2 Initial inspections
Capacitance See 5.6.2.2
5.17}4 Recovery See 5.17.4
5.17}5 Final inspections
Visual examination See 5.5.2 No,visible damage
Yegible marking
Leakage current See 5.6.1.2 and 5.6.1.3 < 2 times the initial lim{t
Capacitance See 5.6.2.2 |AC/C| £ 10 % of the vdlue
measured in 5.17.2
Tangent of loss See 5.6.3.2 < initial limit
angle
5.15 Surge voltage See 5.15.3
5.15}2 Initial inspections
Capacitance See 5.6.2.2
5.15|4 Recovery See 5.15.4
5.15/5 Final inspections
Visual examination See 5.52 No visible damage
Leakage current See 5:6.1.2 and 5.6.1.3 < initial limit
Capacitance See5.6.2.2 |AC/C| £ 15 % of the vdlue
measured in 5.15.2
Tangent of loss See 5.6.3.2 < 1,5 times the initial limnit
angle

¢ If required:

h this table: D = déstructive, ND = non-destructive.

N = homipal‘capacitance in microfarad; Uy = rated voltage in volt.

2@  Yubclause numbers of fest*and performance requirements refer to Clause 5.

¢ This test may be carried out on surface mount capacitors mounted on a substrate.

8.5 Quality conformance inspections
8.5.1 Formation of inspection lots
8.5.1.1 Groups A and B inspection

These tests shall be carried out on a lot-by-lot basis.

A manufacturer may aggregate the current production into inspection lots subject to the
following safeguards.
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c)

The inspection lot shall consist of structurally similar capacitors (see 8.2).

The sample tested shall be representative of the values (rated voltage and nominal
capacitance) and dimensions contained in the inspection lot:

— in relation to their number;
— with a minimum of five of any one value.

If there are fewer than five of any one value in the sample, the basis for the drawing of
samples shall be agreed between the manufacturer and the certification body (CB).

8.5.1.2 Group C inspections

These tests shall be carried out on a periodic basis.

Sanples shall be representative of the current production of the specified periods and shall

be

livided into high-, medium- and low-voltage ratings. In order to cover.the rangge of

appfovals in any period, one case size shall be tested from each véltage group. In
subgequent periods, other case sizes and/or voltage ratings in production.§hall be tested |with

the @aim of covering the whole range.

8.5.2 Test schedule

The|test schedule for the lot-by-lot and periodic tests for quality conformance inspectign is

givep in the blank detail specification.

8.5.3 Delayed delivery

Whgn, in accordance with the procedures of IEC 60384-1:2016, Q.1.7, re-inspection shpuld

be

chegked as specified in Groups A and B inspection.

8.5.4 Assessment levels

made, capacitance, tangent of loss angle,\Jleakage current and solderability shall be

The|assessment levels given in the ‘blank detail specification shall be selected from Tahle 4

and|Table 5 as assessment level EZ.

Table 4 — Lot-by-lot inspection

Inspection EZ

subgroup? ILb nb b
AO 100 %°
A1 S-3 ¢ 0
A2 S-3 ¢ 0
B1 S-3 d 0

he content of the Inspection subgroup Is described In Clause 2 of the blank detall specification.
IL = inspection level
n = sample size

= permissible number of non-conforming items

o

After removal of nonconforming items by 100 % testing during the manufacturing process, sampling
inspection shall be performed in order to monitor outgoing quality level by nonconforming items per million
(x1075). The sampling level shall be established by the manufacture in accordance with IEC 61193-2:2007,
Annex A. In the case where one or more nonconforming items occur in a sample, this lot shall be rejected,
but the whole sample shall be inspected and all nonconforming items shall be counted for the calculation of
quality level values. Outgoing quality level by nonconforming items per million (x1078) values shall be
calculated by accumulating inspection data in accordance with the method given in IEC 61193-2:2007, 6.2.

Number to be tested: Sample size shall be determined in accordance with IEC 61193-2:2007, 4.3.2.
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Inspection EZ
subgroup? PP nb b
C1 3 12 0
C2 3 12 0
C3.1 6 12 0
C3.2 6 24 0
C3.3A 6 12 0
C3.3B 6 12 0
C3.4 3 36 0
C3.5 6 12 0

= sample size

=

p = periodicity in months

= permissible number of non-conforming items

Che content of the inspection subgroup is described in Clause 2 of the blank detail specification.
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Annex X
(informative)

Cross-references to the prior edition of this document

The revision of this sectional specification has resulted in a new structure. Table X.1 provides
cross-references to specific elements of the prior edition of this sectional specification.

Table X.1 — Reference to IEC 60384-25 for clauses/subclauses and tables

IEC 60384-25:2015 IEC 60384-25:2021 Notes
(Edition 2.0) (Edition 3.0)
Clause/subclause Clause/subclause
1 - This is covered by Clauses 1,2, 3, 4,6, 7
1.1 1 The prior scope and object are' merged intp
19 Clause 1
1.3 2 -
1.4 7 -
1.4.1 71 -
1.4.2 7.2 -
1.4.3 7.3 -
1.4.4 7.4 4
1.4.41 7.4.1 -
1.4.4.2 7.4.2 -
1.4.4.3 7.4.3 -
1.4.4.4 7.4.4 -
1.4.5 755 -
1.5 3
1.6 6
1.6.1 6.1
1.6.2 6.2
1.6.3 6.3
1.6.4 6.4
2 4 Clause 2 is transferred to become Clause |4.
Otherwise numbering kept unchanged.
3 8 Clause 3 is transferred to become Clause 8.
Otherwise numbering kept unchanged.
4 5 Clause 4 is transferred to become Clause 5.
Otherwise numbering kept unchanged.
Table 1 Table 1 -
Table 2 Table 2 -
Table 3 Table 3 -
Table 4 Table 4 -
Table 5 Table 5 -
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

CONDENSATEURS FIXES UTILISES
DANS LES EQUIPEMENTS ELECTRONIQUES -

Partie 25: Spécification intermédiaire — Condensateurs fixes

——électrolytiques en aluminium pour montage en surface

a électrolyte solide en polymére conducteur

AVANT-PROPOS

h Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation comp
P |'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC)SSIEC a pour obj
voriser la coopération internationale pour toutes les questions de normalisation dans les domaing
blectricité et de I'électronique. A cet effet, '|[EC — entre autres activités — publie.de§ Normes internation
bs Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS) ¢
uides (ci-aprés dénommeés "Publication(s) de I'lEC"). Leur élaboration est confiée a des comités d'études
bvaux desquels tout Comité national intéressé par le sujet traité peut” participer. Les organisg
ternationales, gouvernementales et non gouvernementales, en liaison@vec I'lEC, participent égalemen
Bvaux. L'IEC collabore étroitement avec I'Organisation Internationale~de Normalisation (ISO), selor]
nditions fixées par accord entre les deux organisations.

ps décisions ou accords officiels de I'l[EC concernant les questions techniques représentent, dans la mesu
bssible, un accord international sur les sujets étudiés, étant donné que les Comités nationaux de I'lEC intérg
nt représentés dans chaque comité d’études.

ps Publications de I'IEC se présentent sous la forme:de‘recommandations internationales et sont ag
mme telles par les Comités nationaux de I'lEC. Tous,les efforts raisonnables sont entrepris afin que
assure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsab
bventuelle mauvaise utilisation ou interprétation quiZen est faite par un quelconque utilisateur final.

ans le but d'encourager l'uniformité internationate, les Comités nationaux de I'lEC s'engagent, dans to
esure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications natio

régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications nationalg
gionales correspondantes doivent étre indiquées en termes clairs dans ces dernieres.

IEC elle-méme ne fournit aucune, attestation de conformité. Des organismes de certification indépen
urnissent des services d'évaluation de conformité et, dans certains secteurs, accedent aux marque
nformité de I'lEC. L’IEC n'estresponsable d'aucun des services effectués par les organismes de certifig
dépendants.

bus les utilisateurs doivent s'assurer qu'ils sont en possession de la derniere édition de cette publication.

Licune responsabilité ne doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandat
compris ses experts)particuliers et les membres de ses comités d'études et des Comités nationaux de
bur tout préjudiGe causé en cas de dommages corporels et matériels, ou de tout autre dommage de qu
hture que ce,soit; directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dépq
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Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition

préc

édente:

a) révision de la structure fondée sur les Directives ISO/IEC, Partie 2:2018 dans la mesure du
possible, et harmonisation avec d’autres types de documents similaires;

b) en outre, révision de I'Article 5 et des tableaux pour éviter les redondances et les
contradictions.

Le texte de cette Norme est issu des documents suivants:
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CONDENSATEURS FIXES UTILISES
DANS LES EQUIPEMENTS ELECTRONIQUES -

Partie 25: Spécification intermédiaire — Condensateurs fixes
électrolytiques en aluminium pour montage en surface
a électrolyte solide en polymére conducteur

1 Pomaine d'application

La présente partie de I'lEC 60384 s’applique aux condensateurs fixes électrolytiqueg en
alunmiinium pour montage en surface a électrolyte solide en polymeére conducteur principalement
destinés a des applications en courant continu pour étre utilisés dans, des équipemgents
élecfroniques.

Les |[condensateurs fixes électrolytiques en aluminium pour montage-enh surface a électrolyte
solige (MnOz2) ne sont pas inclus, mais ils sont couverts par I'l'EC 60384-18.

Ces| condensateurs sont principalement destinés a étreldtilisés dans des équipemgnts
électroniques et montés directement sur des substrats pour.circuits hybrides ou sur des cgrtes
imprimées.

Les| condensateurs destinés a un usage spécial peuvent nécessiter des exigences
supplémentaires.

Le présent document a pour objet de spécifier les valeurs assignées et caractéristiques
préférentielles, de sélectionner, en se référant a I'lEC 60384-1:2016, les procédures
d’aspurance de la qualité, les essais etles méthodes de mesure appropriés et de donnef les
exigences de performance générales pour ce type de condensateur.

2 Reéférences normatives

Les [documents suivantsisont cités dans le texte de sorte qu’ils constituent, pour tout ou phrtie
de leur contenu, des Jexigences du présent document. Pour les références datées, sgule
I’édition citée s’applique. Pour les références non datées, la derniére édition du documert de
réféfence s'appligue (y compris les éventuels amendements).

IEC |60063,~S€éries de valeurs normales pour résistances et condensateurs

IEC |60068-1:2013, Essais d'environnement — Partie 1: Généralités et lignes directrices

IEC 60384-1:2016, Condensateurs fixes utilisés dans les équipements électroniques — Partie 1:
Spécification générique

IEC 61193-2:2007, Quality assessment systems — Part 2: Selection and use of sampling plans
for inspection of electronic components and packages (disponible en anglais seulement)

3 Termes et définitions

Pour les besoins du présent document, les termes et définitions de I'lEC 60384-1:2016 et les
suivants s'appliquent.
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L'ISO et I'lEC tiennent a jour des bases de données terminologiques destinées a étre utilisées
en normalisation, consultables aux adresses suivantes:

e |EC Electropedia: disponible a I'adresse http://www.electropedia.org/

e |ISO Online browsing platform: disponible a I'adresse http://www.iso.org/obp

3.1

capacité

<condensateur électrolytique> capacité d'un circuit équivalent dont la capacité et la résistance
en série sont mesurées avec un courant alternatif de forme d'onde approximativement
sinusoidale a une fréquence spécifiée

4 Naleurs assignées et caractéristiques préférentielles

4.1 Caractéristiques préférentielles

Les | catégories climatiques préférentielles doivent étre indiquées umiguement dans| les
cargctéristiques préférentielles.

Les|condensateurs couverts par la présente spécification intermeédiaire sont classég en
catégories selon les régles générales données dans I’Annexe A-de I'lEC 60068-1:2013.

La fempérature de catégorie inférieure et supérieure doit étre choisie parmi les valpurs
suivantes:

- :Empérature de catégorie inférieure: =55 °G;

mpérature de catégorie supérieure: +105°C et +125 °C.

Les pévérités pour les essais au froid et en,ghaleur seche sont les températures des catégaories
infénieure et supérieure respectivement.

4.2 | Valeurs préférentielles des-caractéristiques assignées

4.2. Capacité nominale (Cy)

Les valeurs préférentielles de capacité nominale sont exprimées en microfarad (uF).

Les |valeurs préférentielles de capacité nominale doivent étre choisies dans la série E 12 de
I'lEG 60063 comme-suit:

15,0-12-15-18-22-27-33-3,9-4,7-56-6,8-28,2;

et lejJurs’multiples décimaux (x 10”, n: entier).

4.2.2 Tolérance sur la capacité nominale

La valeur préférentielle de tolérance sur la capacité nominale est:
120 %.

4.2.3 Tension assignée (URy)

Les valeurs préférentielles des tensions continues assignées choisies dans les séries R10 et
R20 de I'ISO 3 sont:

- deR10:1,0-1,25-16-2,0-2,5-3,15-4,0-5,0-6,3-8,0;
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- deR20:3,5"-4,5;

—41 -

— et leurs multiples décimaux (x 10%, n: entier).

4.2.4

La tension de la catégorie est égale a la tension assignée.

4.2.5

Surtension (Ugg)

Tension de catégorie (U¢)

La surtension doit étre 1,15 fois la tension assignée ou la tension de catégorie, arrondie (deux

chifffes significatifs) au volt e plus proche (voir le Tableau 1 et le Tableau 2).

Tableau 1 — Surtensions

Valeurs en \olts

Tension assignée | 2,0 2,5 4,0 5,0 6,3 8,0 10 12,5 16 20 25 35 50

SBurtension 2,3 2,9 4,6 5,8 7,2 9,2 12 14 18 23 29 40 58
4.2.6 Température assignée

La V|

5

5.1

Les
rapp
Lep
5.2
Voir
5.3
Voir

5.4

Généralités

Préséchage

Montage

Conditions de mesure

4.3 de I'lEC 60384~1:2016.

4.2.1 de VEC 60384-1:2016.

Procédures d'essai et de mesure

aleur de la température assignée est +105 °C et +125¢Cx

sévérités et les exigences d'essai précisées dans les spécifications particuliéreg
ortant a la présente spécification intermédiaire présentent des niveaux de performgnce
supeérieurs ou égaux parce que les niveaux de performance inférieurs ne sont pas admis.

résent article compléte les informations données dans I'Article 4 de I'l|EC 60384-1:201

b Se

5.4.1

Voir 4.33 de I'l|EC 60384-1:2016, ainsi que 5.4.2 a 5.4.4 du présent document.

5.4.2

Voir

Généralités

le Tableau 3.

Inspections initiales

1 Pour R20, I'lSO 3 donne la valeur 3,55.
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5.4.3 Conditions d’essai

La méthode d’essai doit étre la méthode de refusion et le profil de la température de refusion
doit étre précisé dans la spécification particuliére.

5.4.4 Inspections finales et exigences

Voir le Tableau 3.

5.5 Examen visuel et contréole des dimensions

5.5. Généralités

Voir|4.4 de I'lEC 60384-1:2016, ainsi que 5.5.2 et 5.5.3 du présent document.

5.5.2 Examen visuel et controle des dimensions

L’équipement utilisé pour I’examen visuel doit étre approprié avec)uwn grossissement
d’enyiron 10x, un éclairage approprié de I'éprouvette en essai et le niveau de qualité exigé. Il
conyient que I'opérateur dispose d’équipements adaptés pour I'éclairage incident ou trangmis
ainsj que d’équipements de mesure appropriés. Les condensateurs‘doivent étre examinés pour
vérifier que les matériaux, la conception, la fabrication et les ‘dimensions physiques sont
appiopriés.

5.5.3 Exigences

La gualité d'exécution doit étre conforme aux <exigences applicables données danp la
spégification particuliere.

5.6 | Essais électriques
5.6. Courant de fuite
5.6.1.1 Généralités

Voir|4.9 de I'lEC 60384-1:2016; ainsi que 5.6.1.2 & 5.6.1.4 du présent document.

5.6.1.2 Préconditionnement

Si g courant de fuite_.du condensateur augmente, le traitement suivant peut étre appliqué¢ en
tant|que préconditiorfnement.

Il convient derelier le condensateur en série a une résistance de protection dans la plagg de
10 Q a1 00070 etil convient d'appliquer une tension continue équivalente a la tension assignée
pendant\2h a 105 °C + 2 °C. La tension appliquée aux bornes des condensateurs doit [étre
mai:rtenue dans la limite de + 3 % de la tension assignée.

Ensuite, lorsque le condensateur est refroidi a la température ambiante, il convient de le
décharger dans une résistance d’environ 1 Q/V, puis de le stocker dans des conditions
atmosphériques normalisées pendant 12 h a 24 h.

5.6.1.3 Conditions de mesure

La tension assignée doit étre appliquée aux bornes du condensateur et de sa résistance de
protection placée en série avec le condensateur pour limiter le courant de charge.

La valeur de la résistance de protection doit &tre 1 000 Q.

Il convient de réaliser le mesurage de chaque essai aprés le préconditionnement.


https://iecnorm.com/api/?name=213fa40626c5efa9b412124d601ff6a7

IEC 60384-25:2021 © IEC 2021 -43 -

5.6.1.4 Exigences

Voir le Tableau 3.

5.6.2 Capacité
5.6.2.1 Généralités
Voir 4.7 de I'lEC 60384-1:2016, ainsi que 5.6.2.2 et 5.6.2.3 du présent document.

5.6.2.2 Conditions de mesure

Sauf indication contraire dans les spécifications particuliéres, la capacité doit étre mesurge a
une [fréquence de 120 Hz.

La t¢nsion alternative de créte réellement appliquée aux connexions de sortie ducondensdteur
ne doit pas dépasser la valeur efficace de 0,5 V.

Une|tension de polarisation continue de 0,7 V a 1,0 V peut étre appliquée‘pendant le mesufage
pour éviter une application de tension négative sur le condensateur par la tension alternative
appliquée.

L’ingxactitude des instruments de mesure ne doit pas dépasser+2 % de la limite indiquée gans
la spécification particuliere, qu’il s'agisse d’une valeur absolue ou d’une variation de capacité.

5.6.2.3 Exigences

Voir|le Tableau 3.

5.6.3 Tangente de I’angle de perte (tan J)
5.6.8.1 Généralités

Voir|4.8. 1 de I'|EC 60384-1:2016%ainsi que 5.6.3.2 et 5.6.3.3 du présent document.

5.6.8.2 Conditions de mesure

Le mesurage doit respecter les conditions spécifiées en 5.6.2.
L’ingxactitude dey’équipement de mesure ne doit pas dépasser 0,01 en valeur absolue.

5.6.3.3 Exigences

Voirlle, Tableau 3.

5.6.4 Résistance-série équivalente (RSE) (si cela est exigé)
5.6.4.1 Généralités

Voir 4.8. 2 de I'lEC 60384-1:2016, ainsi que 5.6.4.2 et 5.6.4.3 du présent document.

5.6.4.2 Conditions de mesure

Sauf indication contraire dans les spécifications particuliéres, les conditions d’essai sont les
suivantes:

— température: 20°C =2 °C;

— tension appliquée: valeur de créte en courant alternatif < 0,5 V (eff.);

— fréquence de tension: 100 kHz + 10 kHz.
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L’erreur de mesure ne doit pas dépasser la valeur exigée de 5 % ou 0,02 Q, selon la valeur la
plus élevée.

5.6.4.3 Exigences

Voir le Tableau 3.

5.6.5 Impédance (si cela est exigé)

5.6.5.1 Généralités

Voir|4.10 de I'lEC 60384-1:2016, ainsi que 5.6.5.2 et 5.6.5.3 du présent document.

5.6.9.2 Conditions de mesure

La fréquence de mesure: 120 Hz, avec une tolérance de 10 %.

Il convient que la tension de mesure soit suffisamment basse, et il convient.que la variatiop de
la vpleur d’impédance se situe dans la plage d’erreurs de mesureylorsque la tension| est
appliquée aux condensateurs pendant 1 min.

L’erreur de mesure ne doit pas dépasser la valeur exigée de 5(% ou 0,02 Q, selon la valepr la
plus|élevée.

5.6.9.3 Exigences

Voir|le Tableau 3.

5.7 | Résistance a la chaleur de brasage

5.7. Généralités

Voir|4.14 de I'|EC 60384-1:2016, ainsi que 5.7.2 a 5.7.5 du présent document, sauf indication
contraire dans la spécification particuliere.

5.7. Inspections initiales

Voir|le Tableau 3.

5.7. Conditions‘d’essai

La méthode d'€ssai doit étre la méthode de refusion et le profil de la température de refusion
doit [étre précisé dans la spécification particuliere.

5.7. Reprise

La période de reprise doit étre de 24 h £+ 2 h.

5.7.5 Inspections finales et exigences

Apres reprise, les condensateurs pour montage en surface doivent étre soumis a un examen
visuel sous un éclairage normal et avec un grossissement d’environ 10 et selon les
caractéristiques électriques mesurées du Tableau 3.

5.8 Brasabilité
5.8.1 Généralités

Voir 4.15 de I'l|EC 60384-1:2016, et 5.8.2 du présent document.
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5.8.2 Inspections finales et exigences

Voir le Tableau 3.

5.9 Essai de cisaillement (si cela est exigé)

Voir 4.34 de I'lEC 60384-1:2016.

5.10 Essai de pliage du substrat (si cela est exigé)

5.10.1 Généralités

Voir|4.35 de I'l|EC 60384-1:2016, ainsi que 5.10.2 a 5.10.4 du présent document.

5.10.2 Inspections initiales

Voir|le Tableau 3.

5.10.3 Conditions d’essai

La déviation D et le nombre de pliages doivent étre précisés dans-la)spécification particuli

5.10.4 Inspections finales et exigences

Voir|le Tableau 3.

5.11| Variations rapides de température
5.11.1 Généralités

Voir|4.16 de I'l|EC 60384-1:2016, ainsi que*5:11.2 a 5.11.5 du présent document:
Les condensateurs doivent étre montés conformément au 5.4.

5.11[.2 Inspections initiales

Voir|le Tableau 3.

5.11.3 Conditions(d’essai
Les [conditions d’essai sont les suivantes:

— T, = temipérature de catégorie inférieure;

— [Ig 7\température de catégorie supérieure;

pre.

—  |lescondensateurs-doivent-étre-soumis—alessai-pendant5cvcles-
Li 7 ’

la durée d’exposition a chaque limite de température doit étre de 30 min.
5.11.4 Reprise

La période de reprise doit étre comprise entre 1 h et 2 h.

5.11.5 Inspections finales et exigences

Voir le Tableau 3.
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5.12 Séquence climatique
5.12.1 Généralités

Voir 4.21 de 'l|EC 60384-1:2016, ainsi que 5.12.2 a 5.12.8 du présent document.

5.12.2 Inspections initiales

Voir le Tableau 3.

5.12.3 Chaleur séche

Voir|4.21.3 de I'l[EC 60384-1:2016, avec les précisions suivantes:

— température: température de catégorie supérieure;
— durée: 16 h.

5.12.4 Chaleur humide, cyclique, Essai Db, premier cycle

Voir|4.21.4 de 'lEC 60384-1:2016.

5.12.5 Froid
Voir|4.21.5 de I'lEC 60384-1:2016, avec les précisions suivantes:

— température: température de catégoriefinférieure;
—  durée: 2 h.

5.12.6 Chaleur humide, cyclique, Essai Dbiecycles restants

Voir(4.21.7 de I'|EC 60384-1:2016.

5.12.7 Reprise

La période de reprise doit étre comprise entre 1 h et 2 h.

5.12.8 Inspections finalesjet exigences

Voir|le Tableau 3.

5.13 Chaleur humide, régime établi
5.13.1 Généralités

Voir|4.22 de 'lEC 60384-1:2016, ainsi que 5.13.2 4 5.13.5 du présent document.

Les condensateurs doivent étre montés conformément au 5.4.

5.13.2 Inspections initiales

Voir le Tableau 3.
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