IEC 60384-26:2018-05 RLV(en)

IEC IEC 60384-26

o
®

Edition 2.0 2018-05
REDLINE VERSION

INTERNATIONAL
STANDARD

N
Q
NS
>
< |
A©7 kK
b‘/
(b‘b
Q
©
&
W~

FiXxed capacitors for use in electronic equipm P—
Part 26: Sectional specification — Fixed al ium electrolytic capacitors wjth

N

conductive polymer solid electrolyte



https://iecnorm.com/api/?name=9417f03cfe8738fea602f2f63d5d580a

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2018 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

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

www.iec.ch

your local IEC member National Committee for further information.

Tel.: +41 22 919 02 11
info@iec.ch

About the IEC

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

Aboyt IEC publications

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

IEC Jatalogue - webstore.iec.ch/catalogue Electropedia - www.electropédia.org

The |stand-alone application for consulting the entre  The world's leading online~dictionary of electroniq and
bibliographical information on IEC International Standards, electrical terms containjing 21 000 terms and definitigns in
Techipical Specifications, Technical Reports and other  English and French, with-equivalent terms in 16 addjtional
documents. Available for PC, Mac OS, Android Tablets and languages. Also knewn-as the International Electrotechnical
iPad. Vocabulary (IEV)ohline.

IEC publications search - webstore.iec.ch/advsearchform IEC Glossary:- std.iec.ch/glossary

The gdvanced search enables to find IEC publications by a 67 000 elettrotechnical terminology entries in English and
variety of criteria (reference number, text, technical  French_extracted from the Terms and Definitions clayse of
comnyittee,...). It also gives information on projects, replaced  IEC publications issued since 2002. Some entries have| been
and withdrawn publications. collected from earlier publications of IEC TC 37, 77, 8p and
IEC Just Published - webstore.iec.ch/justpublished QPR

Stay pp to date on all new IEC publications. Just Published IEC Customer Service Centre - webstore.iec.ch/csc
details all new publications released. Available online and™’ If you wish to give us your feedback on this publicatjon or
also gnce a month by email. need further assistance, please contact the Customer Sgrvice

Centre: sales@iec.ch.



mailto:info@iec.ch
http://www.iec.ch/
http://webstore.iec.ch/catalogue
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:sales@iec.ch
https://iecnorm.com/api/?name=9417f03cfe8738fea602f2f63d5d580a

IEC 60384-26

Edition 2.0 2018-05
REDLINE VERSION

INTERNATIONAL
STANDARD

.' colour
inside

FiXded capacitors for use in electronic equipméent —
Part 26: Sectional specification — Fixed aluminium electrolytic capacitors wjth
conpductive polymer solid electrolyte

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

ICS 31.060.50 ISBN 978-2-8322-5737-1

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

® Registered trademark of the International Electrotechnical Commission


https://iecnorm.com/api/?name=9417f03cfe8738fea602f2f63d5d580a

-2- IEC 60384-26:2018 RLV © IEC 2018

CONTENTS

FOREWORD ...ttt ettt et et et ettt et et e et e et e et e et e e et e e e enns 6
1 L= a1 Y PR 8
1.1 S T oo o1 8
1.2 L0 o) 1Y o3 PP 8
1.3 Normative referenCes . ... ..o 8
1.4 Information to be given in a detail specification..............c..ccooiiii 9
41 ] L1 I § e ...9
1.4.2 Outline drawings and dimenSIiONS ........cc.oiiiiiiiii e i ....9
1.4.3 MOUNEING oo e e ....9
1.4.4 Rating and characteristics .........c.oooiiiiiiiiii e N .10
1.4.5 Marking ... S ) T ..10
115 Terms and definitions..........ooo e ..10
116 = T ] o R .10
1.6.1 GENETAl .. T .10
1.6.2 Information for marking ..o T 11
1.6.3 Marking on Capacitors... ..ol N .1
1.6.4 Marking on—package packaging......oeeeo e e .11
2 |Preferred ratings and characteristics ...l ) .11
211 Preferred characteriStics ......oouiiii e e .11
2|2 Preferred values of ratings ... .12
2.2.1 Nominal capacitance (CN )l e oo .12
2.2.2 Tolerance on nominal GapacitanCe...........ooiiiiiiiiii e, .12
2.2.3 Rated voltage (UR) (o o ovvvviiiiiiiiiiiiiccee e .12
224 Category VOItage (LU ) - vvrrmme e e .12
2.2.5 ST 0] o T IR L0 I = T 1= .12
2.2.6 Rated temMpPerature ... . ..o .12
3 |Quality assessSmMENt PrOCEAUIES ... . i .13
311 Primary stage of manufacture ............ccooiiiiiii .13
312 Structurally similar COmMpPONENtS ... .13
B e T R R
optionaltests) T T e e
313 Certified test records of released 108 ....ueeueeieeeie et .13
3.4 Qualification approval (QA) ProCedUIES.......c.uiiiiiiiiei e 13
3.4.1 LY o T=T = | P 13

3.4.2 Qualification approval on the basis of the fixed sample size procedures
T o e L e 13
3.4.3 TS it 14
3.5 Quality conformance iNSPECLioN ... 28
3.5.1 Formation of inSpection 10tS ..o, 28
3.5.2 The sSChedUle ... e 29
3.5.3 Delayed deliVErY ... 29
3.5.4 ASSESSMENT IEVEIS ... 29
4  Test and measurement ProCeAUIES .. ... i i 32


https://iecnorm.com/api/?name=9417f03cfe8738fea602f2f63d5d580a

IEC 60384-26:2018 RLV © IEC 2018 -3-

4.1 Pre-conditioning (if required).... ..o 32
4.2 Measuring CONAItIONS .. ..o e e e e 32
4.3 Visual examination and check of dimensions ............ccoooiiiiiiiiiiiiii e 32
4.3.1 LY o T=T = | 32
4.3.2 Visual examination and check of dimensions .........ccoccoviiiiiiiiiiicini e, 32
4.3.3 ReeQUITEMENES .o e 32
4.4 Bl CtriCal 1SS oo 32
4.41 LeaKage CUIMTENT. ... .. 32
4.4.2 CaAPACIHANCE e 33
4.4.3 Tangent of loss angle (1an &) ..o\ .33
4.4.4 Equivalent series resistance (ESR).......ccocoiiiiiiiiiii N .34
415 Robustness of terminations...........coooiiiiiiiiin e D .34
4.51 General .o O .34
452 Initial-measurement iINSPection........ccovvviiiiiiiie e .34
453 Final inspections and requirements............ccooiiiiiiiiiiie .34
46 Resistance to soldering heat..........cooooiiii O .34
4.6.1 GeNeral .o N .34
4.6.2 Initial-measurement INSPECtioN. ... T .34
4.6.3 Test conditions ... S .34
4.6.4 Final inspections;-measurements and requirements...............ccocoiiiiiiinaan.. .35
417 Solderability....ccooiiiiii S ..35
4.71 General oo DN ..35
4.7.2 Test CONAIIONS . .oe e .35
4.7.3 Final inspections-measurementsand requirements...........ccccoceviiiiiiieenenne. .35
418 Rapid change of temperature ..ol ..35
4.8.1 GENETAl .. ..35
4.8.2 Initial-measurement INSPECTION. ... ..35
4.8.3 Test conditions ..o .35
4.8.4 R B OV Y e T e e ..36
4.8.5 Final inspections;-measurements and requirements...............ccocoiiiiinaan.. ..36
419 VIDratioN ..o i ..36
491 LY 1= = | N ..36
4.9.2 Test CONAItIONS ..o ..36
4.9.3 Final inspections;-measurements and requirements.............ccoceviiiiiiiieennne. ..36
ALA0  SHOCK et e ..36
4.10.% (=Y 1Y = | PP ..36
4402 Test CONAItIONS ..o ..36
4103 F;Ildi ;llbpcbtiullb, n-vuuu-v-nvniu dlluI |cqui|cl||c||tb ....................................... 37
0t I O = 1010 o P 37
4.11.1 LY o T=T = | P 37
4.11.2 Test CONAIIONS .. e 37
4.11.3 Final-examination,-measurements inspections and requirements ................... 37
o B O 11 0 o = L[ o =T =Y 10 =Y o Vot PP 37
4.12.1 (=Y 1Y = | PP 37
4.12.2 Initial-measurement INSPECHION... ..o 37
4.12.3 3 Y 1 1= Y- ) PP 37
4.12.4 Damp heat, cyclic, Test Db, first cycCle ... ... 38
4.12.5 1070 Lo PR 38

4.12.6 Damp heat, cyclic, Test Db, remaining Cycles ..........cooviiiiiiiiiiiiea, 38



https://iecnorm.com/api/?name=9417f03cfe8738fea602f2f63d5d580a

-4 - IEC 60384-26:2018 RLV © IEC 2018

4.12.7 R OV EY et 38
4.12.8 Final inspections;—measurements and requirements...........ccooeiiiiiiiiniinnenn. 38
4.13 Damp heat, steady state ..o 38
4.13.1 LY o T=T = | 38
4.13.2 Initial-measurement INSPECTION. ..o 38
4.13.3 Test CONAIIONS ..o e 38
4.13.4 R B OOV Y e 38
4.13.5 Final inspections;-measurements and requirements...............ccooiiiiiiniinin.. 38
g Y Vo 1U =Y o o= S 39
4.14 .1 GENETAl e e A ..39
4.14.2 Initial-measurement INSPECHiON... ..o AN .39
4.14.3 Test coNditioNS ... G .39
4.14.4 RECOVETY ..ot ..39
4.14.5 Final inspections;-measurements and requirements.............~. ... .39
T T U1 o Y PP ..39
4.151 General .o O .39
4.15.2 Initial-measurement INSPECtioN.. ... ON e ..39
4.15.3 Test-procedure CONditioNS. ... i e T e ..39
4.15.4 RECOVEIY oo T .39
4.15.5 Final inspections-measurements and requirements...........ccccoceviiiiiiinenenne. ..40
4116 Reverse voltage (if required-by-the-detailspegification) ........coooiiiiiiiinnn, .40
4.16.1 Initial-measurement INSPECLION. ...V e ..40
4.16.2 Test-procedure CONAitioONS. ... N e ..40
4.16.3 RECOVIY i e e ..40
4.16.4 Final inspections;-measurem€nts and requirements................cocoiiiiiniant. ..40
4117 Component solvent resistance(if required-by-the-detail-specification)................ ..40
octespiie i oo o

4118 Solvent resistance of thelmarking (if required-by-the-detail-specification)........... 41
octespeie i 0 o o

4119  Storage at high temperature. ... ..o .41
4,191 (=Y 1Y = | PP .41
4.19.2 Initialmeasurement INSPECTION. ... .41
4.19.3 Test CONAItIONS ..o e .41
4.19.4 R OV EIY o .41
4.19.5 Final inspections;-measurements and requirements................coccoiiiiiniant. .41
4120 _~Characteristics at high and low temperature..............c.coooiiiiiii i, .41
4201 (=Y 1Y = | PP .41
4202 Meastremen tstrspectorsandreqtirements—m—m—m—m—m—m—m—m— 00— - 41
4.21 Charge and discharge (if required-by-the-detailspecification) .........cocoeeviiiiinnnnn. 41
4.21.1 LY o T=T = | PP 41
4.21.2 Initial-measurement INSPECTION. ..o 42
4.21.3 Test-procedure CONAItIONS. ... 42
4.21.4 Final inspections;-measurements and requirements...............ccooiiiiiiiinn.. 42
4.22 High surge current (if required-by-the-detail-specification) .........oooviiiiiiiiieenn. 42
4.22.1 LY o T=T = | PP 42
4.22.2 Initial-measurement INSPECTION. ..o 42
4.22.3 Final-measurements inspections and requirements ... 42

71 0] [ Yo = o1 2 /278 43


https://iecnorm.com/api/?name=9417f03cfe8738fea602f2f63d5d580a

IEC 60384-26:2018 RLV © IEC 2018 -5-

Table 1 — SUMGE VOIAGES ..o 12
Table 2 —Fixed-sample-size-test Sampling plan for qualification approval, assessment

LEV B B e e e 15
Table 3 — Test schedule for qualification approval (1 of 6) ......coooiiiiiiiii e, 16
Table 4 —Festplanfor Lot-by-lot inspection{AssessmenttevelEZ) ..o, 30

Table 5 —Festplanfor Periodic inspection-{AssessmentlevelEZ) ..., 31



https://iecnorm.com/api/?name=9417f03cfe8738fea602f2f63d5d580a

-6 -

INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIXED CAPACITORS FOR USE IN ELECTRONIC EQUIPMENT -

Part 26: Sectional specification — Fixed aluminium electrolytic
capacitors with conductive polymer solid electrolyte

IEC 60384-26:2018 RLV © IEC 2018

FOREWORD

-

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

- =

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

U -

n

Q

- o

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 ‘eommittee has representation fro
terested IEC National Committees.

C Publications have the form of recommendations for interfational use and are accepted by IEC Na
pommittees in that sense. While all reasonable efforts are @nade to ensure that the technical content o
Lblications 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 Natiohal Committees undertake to apply IEC Public3
pnsparently to the maximum extent possible in{their 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©f conformity. Independent certification bodies provide confg
Esessment services and, in some areasS;‘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 onits 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 out-efithe publication, use of, or reliance upon, this IEC Publication or any othe
ublications.

tention is drawh, to" the Normative references cited in this publication. Use of the referenced publicatid
dispensable for the correct application of this publication.

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

ising
mote
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International Standard IEC 60384-26 has been prepared by IEC technical committee 40:
Capacitors and resistors for electronic equipment.

This second edition cancels and replaces the first edition published in 2010. This edition

con

stitutes 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 2:2016 to the extent

b)

The|text of this International Standard is based on the following documents:

in addition, Clause 4 and all the tables have been reviewed in order to:pre
uplications and contradictions.

vent

FDIS Report on voting

40/2599/FDIS 40/2605/RVD
Fulllinformation on the voting for the approval of this International Standard can be fourld in
the feport on voting indicated in the above table.
This|document has been drafted in accordance with the, ISO/IEC Directives, Part 2.
A list of all parts of the IEC 60384 series can<{be” found, under the general title Rixed
capacitors for use in electronic equipment, on the\JEC website.
The|committee has decided that the contents\of this document will remain unchanged unti| the
stabjlity date indicated on the IEC website under "http://webstore.iec.ch" in the data relatgd to
the $pecific document. At this date, thecdocument will be
e rneconfirmed,
e withdrawn,
e replaced by a revised edition, or
e amended.
IMPDRTANT ~,The “colour inside” logo on the cover page of this publication indicates
that|it contain's colours which are considered to be useful for the correct understanding

of i

ts contents. Users should therefore print this publication using a colour printer.

The contents of the corrigendum of April 2020 have been included in this copy.
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FIXED CAPACITORS FOR USE IN ELECTRONIC EQUIPMENT -

Part 26: Sectional specification — Fixed aluminium electrolytic
capacitors with conductive polymer solid electrolyte

General

1.1

This
cond
elec

NOTS
IEC

cap4g
1EC

1.2

The
from

Scope
part of IEC 60384-is—applicable applies to fixed aluminium electrolytic capacitors

uctive polymer solid electrolyte primarily intended for d.c. applications “for us
fronic equipment.

£ Fixed aluminium electrolytic capacitors with solid (MnO»5) electrolyte are covere
60384-4-and1EC60384-4-2.-Surface—mount Fixed aluminium electrolytic surface m

60384-25-1.
Object

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

Seve
speq
are

1.3

The

rities and requirements prescribed in detail specifications referring to this secti

not permitted.

Normative references

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

content constitutes requirements ‘of this document. For dated references, only the ed

cited
any

==

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

60063:4963, Preferred number series for resistors and capacitors
ndment-1-{1967)

ndment 2 (1977)

60068-1.4988 2013, Environmental testing — Part 1: General and guidance?

Environmental testing Dart 2.14- Tpogots Tast N- hana
= O € teSt —cHt—2—14~ StS &5t -

with
E in

i by
punt

citors with conductive polymer solid electrolyte are covered) by IEC 60384-25{and

object of this document is to prescribe preferred ratings and characteristics and to s¢lect
IEC 60384-1, the appropriate quality assessme&nt procedures, tests and measuyring

Test
onal

ification shall be of equal or higher performance level, because lower performance lgvels

heir
ition
ding

O y =TV It oot Tt LR ] T TV oraity

fam
122

THICTa

0A6R-2-14-2009
PR LT L O
s
T

o1 <

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

IEC 60384-1:2008 2016, Fixed capacitors for use in electronic equipment — Part 1: Generic
specification
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IEC 60417, Graphical symbols for use on equipment (available at http://www.graphical-
symbols.info/equipment)

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

ISO 3, Preferred numbers — Series of preferred numbers

1.4 Information to be given in a detail specification

1-4- Gcllclﬂ:

Detgil specifications shall be derived from the-relevant blank detail specification.

Detgil 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.

NoTE The information given in 1.4.2 may, for convenience, be presented in tabular form.

The|following information shall be given in each detail specification and the values qupted
shal] preferably be selected from those given in the appropriate clause of this sectipnal
spegification.

1.4.2 Outline drawings 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
affe¢t interchangeability and mounting, “shall be given in the detail specification.| All
dimgnsions shall preferably be stated intmillimetres; however, when the original dimensjions
are given in inches, the converted mefric dimensions in millimetres shall be added.

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

— (deneral cade. width, length and height;

— fpr cylindrical body: diameter and length.

The|ndmerical values of the terminals shall be given as follows:

— for leaded terminals: diameter, length and spacing.

When the configuration is other than described above, the detail specification shall state such
dlmenS|onaI lnformatlon as will adequately descrlbe the capacnor ANhen%heLeapaateH&net

1.4.3 Mounting

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

mounting fixtures are required in its use. In this case, the detail specification shall describe
the mounting fixtures and they shall be used in the application of the vibration and bump or
shock tests.
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1.4.4 Rating and characteristics
1.4.4.1 General

The ratings and characteristics shall be given in accordance with the relevant subclauses of
this sectional specification, including the items specified in 1.4.4.2 to 1.4.4.4.

1.4.4.2 Nominal capacitance range

See 2.2.1.

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

"t

"Thg nominal capacitance range available in each voltage range is given in/the registgr of
appijovals, available for example on the website www.iecq.org".

1.4.4.3 Particular characteristics

Add{tional characteristics may be listed when they are considered necessary to spécify
adequately the component for design and application purposes:

1.4.4.4 Soldering

The|detail specification shall-prescribe specify thedest methods, severities and requiremgents
applicable for the solderability and the resistance.to soldering heat tests.

1.4.% Marking

The|detail specification shall specify thelcontent of the marking on the capacitor and on the

pachage packaging. Any deviations from 1.6-of-this-sectional-specification shall be-specifi

stated in the detail specification.

:

1.5 | Terms and definitions

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

ISOfand IEC mgaintain terminological databases for use in standardization at the folloying
addiesses:

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

e IS@©/Online browsing platform: available at http://www.iso.org/obp

1.5.1

capacitance

<electrolytic capacitor> capacitance of an equivalent circuit having capacitance and
resistance in series measured with alternating current approximately sinusoidal waveform at a
specified frequency

1.6 Marking
1.6.1 General

See |IEC 60384-1:2016, 2.4, with 1.6.2, 1.6.3 and 1.6.4 of this document.
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1.6.2 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;

b) nominal capacitance;

c) rated voltage (d.c. voltage may be indicated by the symbol: Z__(IEC 60417-5031-2002-10) |
or —);

d) year and month (or, year and week) of manufacture;

d) manufacturer’s name and/or trade mark;
e) tplerance on nominal capacitance;

f) g¢limatic category temperature; ‘
g) manufacturer’s type designation;

h) neference to the detail specification.

1.6.3 Marking on capacitors

Thelcanacitor shall bhe clegrlvymarked with-3) h) ) d) ) an@d~FH above with 39s manl, ag
e Capachor——Shiah—Pe—GreatyarKkea—-WHR—a)57—0)5—6)—6)5—©e)aResHadove—-WHR3asSAahy3asS
nosdible of the remainina-items-as-is considered-necessarv Anv dunlicationof - informatidn—in
posgtote—ottherematiiingHemsas1s-conRstaereahRecessary-—AhRy-aupHcaton—oHhrormatdgh—h

Polirity of the terminations shall be marked. The other{information listed in 1.6.2 is markefd as
necgssary.

Any|marking shall be legible and not easily sméared or removed by rubbing with a finger.

1.6.4 Marking on-package packaging

Thetpackage packaging containing thecapacitors-shal should be clearly marked with-al the
infoqmation listed in 1.6.2 as necessary.

2 Preferred ratings and characteristics

2.1 Preferred characteristics

Thelvalitegd 'naiven in tha datail refarabhlv he salectad from the followina-
—eVaHaesghvenHhmne-Geah—S ereiabryoe-SerectecHOMMe1+oHoOWHAG:

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

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

The lower and upper category temperatures-and-the-duration-of the damp-heatsteady-state
test shall be-chosen taken from the following:

— lower category temperature: -55 °C;
— upper category temperature: +105 °C and +125 °C.


https://iecnorm.com/api/?name=9417f03cfe8738fea602f2f63d5d580a

-12 - IEC 60384-26:2018 RLV © IEC 2018

The severities for the cold and dry heat tests are the lower and upper category temperatures
respectively.

2.2 Preferred values of ratings

2.2.1 Nominal capacitance (Cy)

Preferred values of nominal capacitance-shal-be-expressed are indicated in microfarad (uF).

Preferred values of nominal capacitance-are-the-values shall be taken from the-E6-and E12
series of |IEC 60063 as follows:

10-12-15-18-22-27-3,3-39-4,7-5,6-6,8-28,2;

and [their decimal multiples (x 107, n: integer).

2.2.2 Tolerance on nominal capacitance

Preferred values of tolerance on nominal capacitance are:

+10 % and + 20 %.

223 Rated voltage (UR)

Preferred values of rated-direct d.c. voltages taken fromithe R10 and R20 series of ISO 3

from R10: 1,0-1,25-1,6 -2,0-2,5-3,15<4,0-5,0 - 6,3 - 8,0;
from R20: 3,51 - 4,5;
gnd their decimal multiples (x 107, n: integer).

2.2.4 Category voltage (Ug)

The|category voltage is equal to the’rated voltage.

2.2.% Surge voltage

The|surge voltage shall'be 1,15 times the rated voltage rounded off (significant digit of }
the pearest volt (see(Table 1).

Table 1 — Surge voltages

Are:

) to

Values in|volts
Rated-voltage 2,0 2,5 4,0 5,0 6,3 8,0 10 12,5 16 20 25 35 50
Surge voltage Z,3 Z,9 1.6 5,8 7.2 9,2 TZ (: T8 Z3 Z9 70 58

2.2.6 Rated temperature

The value of the rated temperature shall be upper category temperature.

1

ISO 3 indicates the value 3,55 for R20.


https://iecnorm.com/api/?name=9417f03cfe8738fea602f2f63d5d580a

IEC 60384-26:2018 RLV © IEC 2018 -13 -

3 Quality assessment procedures

3.1 Primary stage of manufacture

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

3.2  Structurally similar components

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

33
3.4

3.3 Certified test records of released lots

The| information required in IEC 60384-1:2016, Q.1.5, shall bg.Unade available when
prescribed in the detail specification and when requested by a puréhaser. After the endurance
test| the required parameters are the capacitance change, tangentof loss angle or equivglent
serig¢s resistance, and leakage current.

3.4 | Qualification approval (QA) procedures
3.4. General

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

The|schedule to be used for qualification>approval testing on the basis of lot-by-lot|and
peripdic tests is given in 3.5. The procedure using a fixed sample size schedule is givgn in
3.4.2 and 3.4.3.

3.4.2 Qualification approvallon the basis of the fixed sample size procedures

sampling

Thelfixed sample size procedure is described in I[EC 60384-1:2016, Q.2.4. The sample ghall
be representative of thesrange of capacitors for which approval is sought.-Fhis-may-ermay-not
be-the—completerangecovered-by The sample may be the whole or the part of the rgnge

givep in the detail specification.

The sample shall consist of four specimens having the maximum and minimum rated voltages
and, for these voltages, the maximum and minimum case size. When there are more than four
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 of either four or six values. Where the range consists of fewer than
four values, the number of specimens to be tested shall be that required for four values.
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Two (for 6 values) or three (for 4 values) specimens per value—which 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,
numbers may be reduced accordingly.

When additional groups are introduced into the qualification approval test schedule,
number of specimens required for Group 0 shall be increased by the same number as
required for the additional groups.

the

the
that

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

3.4.3 Tests

The|complete series of tests specified in Table 2 and Table 3 are required\for the approv
capacitors covered by a detail specification. The tests of each group shall be carried o
the ¢prder given.

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

the

al of
it in

ther

Spegimens-found to be non-conforming in the tests of Group 0 shall not be used for the g
groyps«

ther

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. Table 3 gives a
summary of the test conditions and performance requirements, and when a choice shall be

made in the detail specification.

The test conditions and performance requirements for the qualification approval on the b

asis

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 —Fixed-sample-size-test Sampling plan for qualification approval,

assessment level EZ

Permissible

G::;_'p Test Subclause :l:en;ib;;:; number_ of non-
conforming items
n® c®
0 High surge current @ 4.22
Visual examination 4.3
Dimensions 4.3
Leakage current 4.4.1 120 + 129 0
Capacitance 4.4.2
Tangent of loss angle (tan ¢) 4.4.3
Equivalent series resistance (ESR) 4.4.4
Spare specimens
1A | Robustness of terminations 4.5
Resistance to soldering heat 4.6 12 0
Component solvent resistance @ 417
1B | Solderability 4.7
Solvent resistance of the marking @ 4.18
Rapid change of temperature 4.8 24 0
Vibration 4.9
Shock or bump 4.10 or 4.11
(Specify in the detail specification)
1 Climatic sequence 4.12 36 0
2 Damp heat, steady state 4.13 24 0
3 Endurance 4.14 36 0
4 Storage at high temperature 4.19
Surge 4.15 12 0
Reverse voltage @ 4.16
5 Characteristics at‘high and low 4.20
temperature 4.21 12 0
Charge apd‘\discharge @

a8 |f required-in-the detail-specification.

b For case siZe/Voltage combinations, see 3.4.2.

c he—permiissible number—of non-conforming—items—indicates—acceptance criteria—ln—case—non-confording
tem(§){5-equal-orless-than-the number-thistot shall- beaccepted- This is the acceptance number, whigh is
hot to,be exceeded for acceptance.

d

pare speclmeris.
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Table 3 — Test schedule for qualification approval (7 of 6)

Subclause number b Conditions of test- 2 Number-of specimens Performance
and-test- & or {n)}-and-number-of requirements 2
ND P permissible-non-
formine i (6)
Group0 ND Sooable o
B L
€ equ ed_F_ the
42 Vispal examination No visible damage
i ‘ -
4] Di ; . . Eé ficatibn
| e no:
443 Tangentofloss Erequency:-Hz (bcb As-in4:4.3.2
resistance {ESR) /’C)
Gropp-1A D
451  Robustnessof Test method-and 40
st ety \Q
As-inlEC-60384-1;
443 %&
i e ?‘ ) | .
R . ' ’%84 .
soldering heat »Q
b Test | Testmethod-and
) C)\ severity:
As-inlEC-60068-2-20,
AQ\ TFest Tb-method-1+
i armeasy 96; : le‘usbeda‘ age
ifi i ..
& S
C)é Leakage current ! Asin4.4.1.2
Capacitance See detail specificatipn
\@ Tongnn} aof locc qngln Ac in 443392

{tan-8)

Equivalent series
B e =
Solvent: 2-propanol
Solvent temperature:
23-2C+5-C
Method-2

Recovery:1hto2h
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?

Conditionsof test 2 Number of specimens Performance

C}(‘/
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Subclause-number b Conditions-of test & | Numberof specimens{n) Performance
and-test- & oF and-number-of requirements2
issibl
F . -l { }e
Lpeuslofeoplnuedy b See-Table 2
; ;
eenalieasn {-AC#C{—é—tO%— [ of
484
411 Burp—{ershee Ferrourtingrrethed
ses k10) seedeahspcicaton 4
1-000.
Acceleration:-400-m/s y\cb
2112 & v — ‘ Q v
"’] ; ;
- Q-
Capacitance onu [AC/Cl-=10-%-of vlue
(0 B
Grofip1 ((/C)
e 0
ion: Asg}o
4.14.3 Damp heat, \4
firstcycle ,,$
ea@e#y—tempem%ure
N Mﬁ—z—h
4445 Damp-heat; o
i Tesion |
remaining .
cycles
21d7 & O v — —
" o _usbeda‘ age
RN Leakage-current Asind.4-1.2
O\<~ GCapacitance -AC/Cl=2020 of vdlue
» Tangent ofloss < 1.5 times-of the linpitin
GFea-p—‘.e D See Table 2
Recovery:1hto2h
Sl
st
measurement
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+2°C
Relative-humidity:
(93 +£3)%
33 @ Visual-examinatio lo-visisle-damage
| 54 : .
c . S ) fioati
Forgert——of—toss H_WT_ 51 it
cplbelavce poplbeor b Conditions-of test & | Number-of specimens{n)
and-test- & oF and-number-of ::@iéa
peFm{sstl?le—nen- . r\
9 te) a)
Grolip 3 D See Table 2 _‘(O’.V
444 Endurance 1%
4441 initiat Capacitance 03 )
measurement r.Q
Test temperature:
-upper category s\\<</
O
. Q
Recovery:1hto2h
Py PR Visual examination No visibo damage
-
. sedi e s
4\6 4444
Tépbent of loss < 1,5 times-the-limit
C)\\"‘ Equi ) <oy .
™
N
OQ
3
NS
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Group 4 D See Table 2
4,19 Storage at high
e
measurement
—upper category
e
Leakage current® Ae—m—4—4q‘)g~
S SAestering
4:14Surge o
448 4 tnitiat Capacitance Q)\)
measurement (-‘
410000 R
Dursion o sharges ;\3\\
5min30s :
RN
O
O
&
OQQ
QQ
Q.
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cubelancs popmlber b Conditions-of test-2 clumberetosechnens Ferermares
and-test- & or {n)-and-number-of requirements2
ND B permissible non-
formine i ()¢
Lsupfeentinuedy b See Table 2
fon ) Qv
N\
%—M—measwemem e n%y
4142 Test Duration: 125 h-at WY
temperature with-a
. ‘ .
direction, followed by
125-h-at-upper \Q/
inforward polarty |-
. .
% measured-in4.16.4
N\
ftan QN
Grolip-5 D \O See Table 2
424 . \br .
high-and-low 3 be moasured at sach
temperature X C) Temperature step
@s ' Step1:20°C
O Gapacitance Foruse-as referente
. : fioati
%“ Step 2: lower category
%O temperature
B e
\ dotail c'r_\nﬂifir‘aﬁnn)
i . .

. fieat
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Subclause number b Conditions of test- 2 Number-of specimens Performance
and-test- & oF {n)}-and-number-of requirements 2
issibl
F - .l E )e
Group-5-{continued) b Sooable o
high-and low temperature
B
SpecHea 4412
. . . i -
e peesir 33
. . - o
(ifrequired-in-the { :
detalepectheation) ne!
Number-of eycles:10° O
055 N\
ety
AN
kﬁ&}e—?ewem As-in4-4-142
U B <15 times-the limit
\ L B |
()\\\ Eaui . o4 o
@)
a_Reﬁe:—(egeu@»’
b o this tai&. = destructiveND= non destructive.
d A o o anina on y ,
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Number of
specimens (n) and
Subclause number, test D or Conditions of test and number of Performance
and inspection items ? ND P measurements @ permissible non- requirements @
conforming items
() ©
Group 0 ND See Table 2
4.22  High surge current © See 4.22.1
4.3 Visual examination See 4.3.1 No visible damage
Legible marking and as
specified in the detail
spnecification
4.3 Dimension (detail) See 4.3.1 See detail specifieatfon
4.4 Leakage current See 4.4.1 < 0,2 C\Ug 0%500 pA,
whicheverysygreater
(at20 2/ C%2 °C)
4.4p Capacitance See 4.4.2 within [the specified
teléhance
4.4B Tangent of loss See 4.4.3 See detail specificatlon
angle (tan o)
4.4 Equivalent series See 4.4.4 See detail specificatlon
resistance (ESR)
Group 1A D SeelJable 2
4.5 Robustness of See 4.5.1
terminations
4.5.p Initial inspection
Capacitance See 4.4.2
4.5.B Final inspection
Visual examination See 4.3.1 No visible damage
4.6 Resistance to See 4.6.1
soldering heat
4.6.p Initial inspection
Capacitance $e€ 4.4.2
4.6.4 Final inspection
Visual examination See 4.3.1 No visible damage
No signs of damage
such as cracks
Legible marking and|as
specified in the detall
specification
Leakage currentd See 4.4.1 < 0,2 CUg or 500 uf,
whichever is greater
(at 20 °C £ 2 °C)
Capacitance See 4.4.2 See detail specificatlon
Tangent of loss angle See 4.4.3 See detail specification
Equivalent series resistance See 4.4.4 See detail specification
4.17  Component solvent See 4.17 See detail specification

resistance ©



https://iecnorm.com/api/?name=9417f03cfe8738fea602f2f63d5d580a

- 24 - IEC 60384-26:2018 RLV © IEC 2018

Table 3 (2 of 6)

Number of
specimens (n) and
Subclause number, test D or Conditions of test and number of Performance
and inspection items 2 ND P measurements @ permissible non- requirements @

conforming items

()€

Group 1B D See Table 2
4.7 Solderability See 4.7.1

4.7.3 __Final inspection

Visual examination See 4.3.1 No signs of damagg|

Area to be séldered
shall be c@yered with a
new solder coating with
no mefe_than a smalf
amount of scattered
imperfections such gs
pirtholes or un-wettefd or
de-wetted areas. The¢se
imperfections shall not

be concentrated in ohe

area.

Area in which plating
does not exist such as
tip of the terminal shiall
not be evaluated.

4.1§ Solvent resistance See |IEC 60384-1:2016, See |IEC 60384-1:20[16,
of the marking © 4.32 4.32

4.8 Rapid change of See 4.8.1
temperature

4.8.p Initial inspection
Capacitance See 4.4.2
4.8.4 Recovery See 4-8.4
4.8.p Final inspection

Visual examination See 4.3.1 No visible damage
Legible marking and|as
specified in the detall
specification

Leakage currént)® See 4.4.1 <0,2 C\yUg or 500 pf,
whichever is greater
(at20°C £2°C)
Capacitance See 4.4.2 |AC/C| <10 % of valye
measured in 4.8.2
Tangent of loss angle See 4.4.3 See detail specificat|on
4.9 Vibration See 4.9.1
4.9.3 Final inspections
Visual examination See 4.3.1 No visible damage
Legible marking
Capacitance See 4.4.2 |AC/C| <10 % of value
measured in 4.8.2
4.10 Shock (or Bump, See 4.10.1
see 4.11)
4.10.3 Final inspections
Visual examination See 4.3.1 No visible damage
Legible marking
Capacitance See 4.4.2 |AC/C| <10 % of value

measured in 4.8.2
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Table 3 (3 of 6)

Number of
specimens (n) and
Subclause number, test D or Conditions of test and number of Performance
and inspection items 2 ND P measurements @ permissible non- requirements @
conforming items
() ©
Group 1B (continued) D See Table 2
4.1 Bump (or shock, See 4.11.1
see 4.10)
4 N -3~ Fmatimspections
Visual examination See 4.3.1 No visible damage
Legible markifig
Capacitance See 4.4.2 |AC/C| < 10>% of valjie
measured\ih 4.8.2
Grofip 1 D See Table 2
4.1 Climatic sequence See 4.12.1
4.12.2 Initial inspection
Capacitance See 4.4.2
4.12.3 Dry heat See 4.12.3
4.12.4 Damp heat, cyclic, See 4.12.4
Test Db, first cycle
4.12.5 Cold See 4.12.5
4.14.6 Damp heat, cyclic, See 4.12.6
Test Db, remaining
cycles
4.14.7 Recovery See 4.12.7
4.12.8 Final inspections
Visual examination See 4.3.1 No visible damage
Legible marking
Leakage current See 4.4.¢ <0,2 CyUg or 500 uf,
whichever is greater
(at 20 °C £ 2 °C)
Capacitance $ee’4.4.2 |AC/C| < 20 % of valfie
measured in 4.12.2
Tangent of loss angle See 4.4.3 <1,5 times of the limit in
the detail specificatipn
Grolp 2 D See Table 2
4.13 Damp heat, stgady See 4.13.1
state
4.13.2 Initial ingpection
Capacitance See 4.4.2
4.13.4 RecgVery See 4.13.4
4.13.5¢( Fimal inspections
\Misual gvamination See-4-31 Nao viciblg Aamagn
Legible marking
Leakage current See 4.4.1 < 5times the limit in
4.41.3
Capacitance See 4.4.2 See detail specification
Tangent of loss angle See 4.4.3 < 1,5 times of the limit

in the detail
specification
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Table 3 (4 of 6)

Number of
specimens (n) and
Subclause number, test D or Conditions of test and number of Performance
and inspection items 2 ND P measurements @ permissible non- requirements @

conforming items

()€

Group 3 D See Table 2
4.14 Endurance See 4.14.1

4.14.2 Initial inspection

Capacitance See 4.4.2
4.14.4 Recovery See 4.14.4
4.14.5 Final inspections

Visual examination See 4.3.1 No viSible damage
Legibl€é marking

Leakage current See 4.4.1 18,2 C\Ug or 500 pp,
whichever is greater
(at20°C +£2°C)

Capacitance See 4.4.2 |AC/C| < 20 % of valy
measured in 4.14.2

(0]

Tangent of loss angle See 4.4.3 < 1,5 times the limit
specified in the detall
specification

Equjvalent series resistance See 4.4.4 < 2 times the limit
specified in the detall
specification

Group 4 D See Table 2
4.19 Storage at high See 4.19.1
temperature

4.19.2 Initial inspection
Capacitance See4.4.2
4.19.4 Recovery See 4.19.4
4.19.5 Final inspections

Visual examination, See 4.3.1 No visible damage
Legible marking

Leakage cyrrentd See 4.4.1 <0,2 C\Ug or 500 pp
whichever is greater
(at20°C +2°C)

Capacitance See 4.4.2 |AC/C| <5 % of valug
measured in 4.19.2

Faagent of loss angle See 4.4.3 See detail specificat|jon

4.15 Surge See 4,151

4.15.2 Initial inspection

Capacitance See 4.4.2
4.15.4 Recovery See 4.15.4
4.15.5 Final inspections
Visual examination See 4.3.1 No visible damage
Leakage current See 4.4.1 <0,2 CUg or 500 pA,

whichever is greater
(at20°C +2°C)

Capacitance See 4.4.2 |AC/C| £ 15 % of value
measured in 4.15.2

Tangent of loss angle See 4.4.3 See detail specification
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Table 3 (5 of 6)

Number of
specimens (n) and
Subclause number, test D or Conditions of test and number of Performance
and inspection items 2 NDP® measurements @ permissible non- requirements @
conforming items
(c)°©
Group 4 (continued) D See Table 2
4.16 Reverse voltage © See 4.16
4.16.1 Initial inspection
Capacitance See 4.4.2
4.14.3 Recovery See 4.16.3
4.14.4 Final inspections
Leakage current See 4.4.1 < 0,27 Uy or 500 pp,
whiich&ver is greater
(at;20 °C £ 2 °C)
Capacitance See 4.4.2 |AC/C| <10 % of valjie
measured in 4.16.1
Tangent of loss angle See 4.4.3 See detail specificatlon
Group 5 D See A Aable 2
4.2( Characteristics at See 4.20.1
high and low
temperature
Step 1: 20 °C
Capacitance ¢ f See 4.4.2
Step 2: lower category
temperature
Capacitance © See 4.4.2 |AC/C| < 20 % of valjie
measured in Step 1
Equivalent series See 4.44 < 2 times the limit
resistance © specified in the detall
specification
Step 3: upper category
temperature
Leakage curreat See 4.4.1 < 12,5 times the limi
specified in 4.4.1.3
Capagitance © See 4.4.2 |AC/C| £ 20 % of valje
measured in Step 1
Eqtivalent series See 4.4.4 < 2 times the limit
resistance © specified in the detall
specification
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Table 3 (6 of 6)

Number of
specimens (n) and
Subclause number, test D or Conditions of test and number of Performance
and inspection items 2 ND P measurements @ permissible non- requirements @

conforming items

()€

Group 5 (continued) D See Table 2
4.21 Charge and See 4.21.1
discharge ©

4.21.2 Initial inspection

Capacitance See 4.4.2

4.21.4 Final inspections

Visual examination See 4.3.1 No visibte damage
Legiple,marking

Leakage current See 4.4.1 €)052 CUg or 500 yA,
Whichever is greater
(at20°C £2°C)

Capacitance See 4.4.2 |AC/C| £ 20 % of valjie
measured in 4.21.2

Tangent of loss angle See 4.4.3 < 1,5 times the limit
specified in the detall
specification

Equlivalent series resistance See 4.4.4 < 2 times the limit
specified in the detail
specification

a8 Bubclause numbers refer to Clause 4.

n this table: D = destructive, ND = non destructiye

¢ This is the acceptance number, and not exceeded for acceptance.
4 Apply pre-conditioning specified in 4.1.

€ |f required.

For use as reference value.

3.5 | Quality conformance inspection
3.5. Formationof inspection lots
3.5.11 Groups A and B inspection

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

A manufacture may aggregate the current production into inspection lots subject to the
following safeguards:
a) The inspection lot shall consist of structurally similar capacitors (see 3.2).

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

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

c) If there are-less 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-National-Supervising

trspectorate certification body (CB).
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3.5.1.2 Group C inspection

These tests shall be carried out on a periodic basis.

Samples shall be representative of the current production of the specified periods and shall
be divided into-smal high-, medium- and-targe-sizes low-voltage ratings. In order to cover the
range of approvals in any period, one—veltage case size shall be tested from each voltage
group-ef-sizes. In subsequent periods, other case sizes and/or voltage ratings in production
shall be tested with the aim of covering the whole range.

3.5.2___The schedule

Theltest nlan for the lot-byv-lot and neriodic tests for aualitv conformance-inshection-is-aivenin
HeteStpant1oe10t-0 -0t G PEeHoGICIeSIS oI Quaity- coRtoHRance SPEecto S<given

The|test schedule for the lot-by-lot and periodic tests for quality conformance inspectign is
giveh in-Fable-5-of the blank detail specificationtEC-60384-26-1.

3.5.3 Delayed delivery

Whgn, in accordance with the procedures of IEC 60384-1:2016(-Q1.7, re-inspection-hgs—to
shoyld be made,—leakage—ecurrent—and solderability and capacitance shall be checked as
spegified in Groups A and B inspection.

3.5.4 Assessment levels

The|assessment levels given in the blank detail specification shall preferably be-EZ selefcted
from| Table 4 and Table 5.
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Table 4 —Testplanfor Lot-by-lot inspection{AssessmentlevelEZ)

Ingpection $ Ez
supgroup @ &
g P IL b A\“, n b c b
A0 <O 100 % ©
O d
A1 $-3. \\\Q 0
A2 s8 ‘ 0
B s d °

2  The content of the'@gp%ction subgroup is described in Clause 2 of the blank detail specification.

b |L = inspection_|&vel
h = sampl
= per le number of non-conforming items

A N rC-JmovaI of nonconforming items by 100 % testing during the manufacturing process, samgling

n&étion shall be performed in order to monitor outgoing quality level by nonconforming items per mi|lion
X108y —The Sampimg Tever Shat—be esStapished by e Thanutacturer, preferapty T 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 (x 1076)
values shall be calculated by accumulating inspection data in accordance with the method given in
IEC 61193-2:2007, 6.2.

4 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 —Testplanfor Periodic inspection{AssessmentlevelEZ)}

SHba Subel | I Periodicity i s losi Permissibl
group- months number-of-non-
A
P n GAsg
C1A | —43 | Dimensions{(detail) 8 12 0
447 Component solvent resistance
c}s | 47 | Solderability 6 12 o\
Hiroquired-in-the detail spacification) NS
Vv
o | (Speoitymthe detait speciiation) o>
414 AOJ
dt | 442 | Climaticsequence 6 (b\) 24 o
- e b e e
q2 | 413 6 U 2 )
q3 414 Endurance 3 g\ 36 &3
ds | 449 | Storage-athightemperature @U 12 o
| R e cotatopccitioationt
— (—I-Lpequed—m—me—de{aﬂ—speemaMHQ\
g5 -4.20 | Characteristics at high-and low \(\Q 6 12 &
temperature R
4.21 | Charge-and-discharge ®$
" T . ? {fication)
Ingpection QV EZ
supgroup n@ e 5 o
ca () 6 12 0
cig-% 6 12 0
¢ 6 24 0
Cc2 6 24 0
C3 3 36 0
C4 6 12 0
C5 6 12 0

a8 The content of the inspection subgroup is described in Clause 2 of the blank detail specification.
b p = periodicity in months
n = sample size

¢ = permissible number of non-conforming items
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Test and measurement procedures

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

4.1

Pre-conditioning (if required)

If required, capacitors shall be pre-conditioned by the application of the rated voltage through
a resistor, the value of which shall be approximately 10 Q to approximately 1 000 Q for 2 h at
105 °C £ 2 °C.

Applied voltage to the capacitors shall be maintained within £ 3 % of the rated voltage.

Aftef

cooled to room temperature, the capacitors shall be discharged through a resistg

appfoximately 1 Q/V, and then stored at standard atmospheric conditions for 1 ht

4.2

See

4.3
43.

See

Measuring conditions

IEC 60384-1:2016, 4.2.1.

Visual examination and check of dimensions
General

IEC 60384-1:2016, 4.4, with 4.3.2 and 4.3.3 of thisr-doeument.

4.3.2 Visual examination and check of dimensions

Visual examination shall be carried out with suitable equipment with approxim
10x Imagnification and lighting appropriate.tg“the specimen under test and the quality |

requ

ired.

NoTE The operator should have available facilities for incident or transmitted illuminatio

well

The
phyg

as an appropriate measuring*facility.

capacitors shall be examined to verify that the materials, design, construction
ical dimensions are appropriate.

4.3.3 Requirements

See

The

Table 3.

workmanship-are shall be in accordance with the applicable requirements given in

r of

tely
evel

N as

and

the

detjil specification.

4.4
4.41
4.41

See

4.41

Electrical tests
Leakage current
A General

IEC 60384-1:2016, 4.9, with 4.4.1.2 and 4.4.1.3 of this document.

.2 Measuring conditions

The rated voltage shall be applied across the capacitor and its protective resistor. Unless
otherwise stated in the detail specification, the protective resistor shall be approximately
1 000 Q.
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If pre-conditioning is specified, measuring shall be made followed by the pre-conditioning
specified in 4.1.

4413 Requirements

Fhe-leakage—currentat 20 °C=2°C-shall-not-exceed-0:2C\ U 6+500pA—~whicheveris-the
groator

See Table 3.

4.4..!—e-a-p-a'ci't'auw

4421 General

See|lEC 60384-1:2016, 4.7, with 4.4.2.2 and 4.4.2.3 of this document.

4.4.2.2 Measuring conditions

Meskurina freauencv—shall be 100 Hz or 120 Hz ac cnecified—in 4+hel detail shecification
"’"""‘.’"'""3 e ioy—ordan .”" oo e reEvTTTE “‘_" b AL LU S A A Al LA
Unlgss otherwise specified in the detail specifications, the capacijtance shall be measured|at a
frequency of 100 Hz or 120 Hz.

The| peak alternating voltage actually applied acros8¢the capacitor terminations shall| not
excged 0,5V (r.m.s.).

Basically, a d.c. bias voltage should not be applied to the capacitor during measurement.
NOTE A d.c. bias voltage of 0,5V to 1,0\V'may be applied during the measurement to avoid
negative voltage application to the capagcitor by the applied a.c. voltage.

Thelinaccuracy of the measuring instruments shall not exceed—=3 +2 % of the limit specifigd in
the |detail specification, whether this is given as an absolute value or as a changg of
capacitance.

4.4.2.3 Requirement

Fhe

See

4.4.

Table 3¢

B Tangent of loss angle (tan )

4.4.3.1 General

See

IEC 60384-1:2016, 4.8.1, with 4.4.3.2 and 4.4.3.3 of this document.

4.4.3.2 Measuring conditions

The

The

measurement shall be made under the conditions as specified in 4.4.2.2.

inaccuracy of the measuring equipment shall not exceed 0,01 absolute value.

4.4.3.3 Requirements
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See Table 3.

4.4.4 Equivalent series resistance (ESR)
4.4.41 General

See IEC 60384-1:2016, 4.8.2, with 4.4.4.2 and 4.4.4.3 of this document.

4.4.4.2 Measuring conditions

The ambient temperature shall be 20 °C + 2 °C.

The|peak a.c. value of the measuring voltage shall not exceed 0,5 V in r.m.s.
Thelfrequency of measuring voltage shall be 100 kHz + 10 kHz.

Thelerror of measurement shall not exceed-= 5 % of the requirement, or 0,02 QQ, whichever is
the greater.

4.4.4.3 Requirements

Theleauivalent series resistance (ESR) shall meet the reauirements of the-detail specification
HRejegthvaHeRt-SerHesresistance (o) -Sha-meetthefequirements-otRe-aetal-spectHcation
See|Table 3.

4.5 Robustness of terminations
4.5. General

See|lEC 60384-1:2016, 4.13, with 4.5.2 and.4.5.3 of this document.

Theldetail-specification-shall-specify-The test method and degree of severity-to—be-used $hall
be diven in the detail specification.

4.5.2 Initial-measurementinspection

The|capacitance shall be.measured in accordance with 4.4.2.

4.5.3 Final inspec¢tions and requirements

See|Table 3.

4.6 | Resjstance to soldering heat

4.6.%— General

See |IEC 60384-1:2016, 4.14, with 4.6.2, 4.6.3 and 4.6.4 of this document.

4.6.2 Initial-measurement inspection

The capacitance shall be measured in accordance with 4.4.2.

4.6.3 Test conditions

Pre-drying is not applied.

Unless otherwise specified in the detail specification, test conditions shall be as specified in
IEC 60068-2-20:2008, Test Tb, method 1.
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4.6.4 Final inspections,-measurements and requirements

See Table 3.

4.7 | Solderability
4.7. General

See|lEC 60384-1:2016, 4.15, with 4.7.2 and 4.7.3 of this document.

4.7.2 Test conditions

Accglerated ageing is not applied.

Unlgss otherwise specified in the detail specification, test conditions shall be as follows.
Solderbath-method,see-also lEC 60068-2-20Table 1
The|capacitors shall be subjected to IEC 60068-2-20:2008, Test Ta, method 1 (solder bath).

Temperature of the solder bath and soldering time ate as follows:
— $n-Pb solder: 235°C+3°Cfor(2+0,2ysor(5+0,5)s;
$n-Ag-Cu solder: 245 °C = 3 °C for (3:¢.0,3) s;
$n-Cu solder: 250 °C £ 3 °C for(8'£ 0,3) s.

4.7.3 Final inspections;measurements and requirements

See|Table 3.

4.8 Rapid change of temperature
4.8.1 General

See |IEC 60384-1:2016, 4.16, with 4.8.2, 4.8.3, 4.8.4 and 4.8.5 of this document.

4.8.2 Initial-measurement inspection

The capacitance shall be measured in accordance with 4.4.2.

4.8.3 Test conditions

Test conditions are as follows:
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— T, = lower category temperature;

— Ty = upper category temperature;

— the capacitors shall be-subjected-to-test Naof IEC 60068-2-14 tested for 5 cycles;

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

The recovery period shall be 1 hto 2 h.

4.8.5 Final inspections-measurements and requirements

Aftat racoverv—the canacitors-shall be visuallv examined-and measured—and shall meeal-the
AHefrecovery;—the—-Gapachors—Shat—pe \HSHahy—examiheaanameasurea,anRa-Sshatmeethe
See|Table 3.

4.9 | Vibration
4.9, General

See|lEC 60384-1:2016, 4.17, with 4.9.2 and 4.9.3 of this document.

4.9.2 Test conditions

Tes{ conditions are as follows:

— frequency: 10’Hz to 55 Hz;

— gmplitude or acceleration: 0,75 mm or 100 m/s2, whichever is the Ipwer
acceleration;

— tptal duration: 6 h (2 h for each of the three (x, y, and z) axes).

Moujnting method shall be spegcified in the detail specification.

4.9.3 Final inspections;measurements and requirements

See|Table 3(

4.10 <Shock

4.10.1 General

See |IEC 60384-1:2016, 4.19, with 4.10.2 and 4.10.3 of this document.

Whether the shock or the bump test applies shall be stated in the detail specification.

4.10.2 Test conditions

Test conditions are as follows:

— pulse shape: half-sine;
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— number of shocks: 3 for all 3 (x ,y and z) axes and both directions;
— peak accretion: 500 m/s2;
— corresponding duration of the pulse: 11 ms.

Mounting method shall be specified in the detail specification.

4.10.3 Final inspections,-measurements and requirements

See|Table 3.

4.11 Bump
4.11.1 General

See|lEC 60384-1:2016, 4.18, with 4.11.2 and 4.11.3 of this document.

Whdther the bump or the shock test applies shall be stated in thedetail specification.

4.11.2 Test conditions

Tes{ conditions are as follows:

— tptal number of bumps: 1 000;
— peak accretion: 400 m/sZ;
— duration of pulse: 6 ms:

Mounting method shall be specified-in the detail specification.

4.11.3 Final-examination,-leasurements inspections and requirements

See|Table 3.

4.12 Climatic sequence

4.12.1/,'General

See |IEC 60384-1:2016, 4.21, with 4.12.2 to 4.12.8 of this document.

4.12.2 Initial-measurement inspection

The capacitance shall be measured in accordance with 4.4.2.

4.12.3 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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4.12.4 Damp heat, cyclic, Test Db, first cycle
See |IEC 60384-1:2016, 4.21.4.

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

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

4.12.6 Damp heat, cyclic, Test Db, remaining cycles

See|lEC 60384-1:2016, 4.21.7.

4.12.7 Recovery

If the capacitors have been immersed in a liquid, they shall be shaken to remove excess liquid,
and [then remain under standard atmospheric conditions for testing for 1n\h'to 2 h.

4.12.8 Final inspections,-measurements and requirements

See|Table 3.

4.13 Damp heat, steady state
4131 General

See|lEC 60384-1:2016, 4.22, with 4.13.2%0 4.13.5 of this document.

4.13.2 Initial-measurement inspection

The|capacitance shall be measured in accordance with 4.4.2.

4.13.3 Test conditions

Tesf{ conditions are/agfollows:

— temperature: 40 °C + 2 °C;
— rnelativeshumidity: (93 £ 3) %;
— duration: 21 days.

4.13.'4_R|-.'\.uvely

The recovery period shall be 1 hto 2 h.

4.13.5 Final inspections,-measurements and requirements

See Table 3.
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4.14 Endurance
4.14.1 General

See |IEC 60384-1:2016, 4.23, with 4.14.2 to 4.14.5 of this document.

4.14.2 Initial-measurement inspection

The capacitance shall be measured in accordance with 4.4.2.

4.14.3 Test conditions

Tes{ conditions are as follows:

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

4.14.4 Recovery

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

4.14.5 Final inspections,-measurements and requirements

Aftal racovery
Hef—recovet

D

[0}

X

| . . 0 T
See|Table 3.

4.15 Surge
4.151 General

See|lEC 60384-1:2016, 4.26, with 4.15.2 to 4.15.5 of this document.

4.19.2 Initial-measurement inspection

The|capacitance shall be measured in accordance with 4.4.2.

4.195.3 Testprocedure conditions

The|capacitors shall be submitted to 1 000 cycles, each consisting of charge as descr
below,followed by a no-load period of 5 min 30 s, with a disconnected capacitor allowe

dischrargeimtermatty:

A voltage, equal to the surge voltage as listed in Table 1, shall be applied during 30 s through

a protective resistor with a value of 1 000 Q.

The test shall be made at 15 °C to upper category temperature with the applicable

requirements given in the detail specification.

4.15.4 Recovery

The recovery period shall be 1 h to 2 h.
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.5 Final inspections,-measurements and requirements

See

4.16

4.16.

Table 3.

Reverse voltage (if required-by the-detail specification)
1 Initial-measurement inspection

The

4.16

Test

The

underb) tested in the b) condltlon after the a) condltlon

a)

4

b)

4.16.

The

4.16.

Aftat
AHe

capacitance shall be measured in accordance with 4.4.2.

.2 Test-procedure conditions

conditions are as follows:

capacitors shall be

Condition:
) Fest Temperature: upper category temperature.

P) Applied voltage: a-direct d.c voltage 0,15 times.the-category rated voltage
be applied in the reverse voltage polarity direction.

B) Duration: 125 h.
Condition:
) Fest Temperature: upper category temperature.

P) Applied voltage: a-direect d.c yoltage equal to the-categoery rated voltage in
forward polarity direction.

B) Duration: 125 h.
3 Recovery

recovery period shall be-'specified in the detail specification.

4 Final inspections,—measurements and requirements

racovary thalera
ecoVe the~Ca

shall

the

reqy

See

v J

Table3.

4.17

Component solvent resistance (if required-by the-detail specification)

See

The

IEC 60384-1:2016, 4.31;-with-the folowing-details:.

recovery period shall be 1 h to 2 h.
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4.18 Solvent resistance of the marking (if required-by-the-detail specification)

See |IEC 60384-1:2016, 4.32,-with-the following-details:.

4.19 Storage at high temperature

4.19.1 General

See|lEC 60384-1:2016, 4.25.1, with 4.19.2 to 4.19.5 of this document.

4.19.2 Initial-measurement inspection

The|capacitance shall be measured in accordance with 4.4.2.

4.19.3 Test conditions

Thelcanacitors shall be subiected to storaae at hiah tamnéerature with the followina severities
HE1CAPACHOSSRa—Pe-SUdjecteGto-StolageatHgRtempeiatdie e ToHOWIRG-Sever}es
Tes{ conditions are as follows:

— temperature: upper category temperature;

— duration: 96 h £ 4 h.
4.19.4 Recovery

The|minimum recovery period shallbe 16 h.

4.19.5 Final-measurements.inspections and requirements

Aftat racoverv  for a minimum - of 16 h the canacitors shall bhe vicually axamined land
ARer—fecovery; 1o —a—RHHUM—O—6——mMe—Capachols—Siat—Pe MHSUay—exaiHRecaha

4.20 Characteristics at high and low temperature

4.20.1¢,'General

See |IEC 60384-1:2016, 4.29, with 4.20.2 of this document.

4.20.2 Measurements Inspections and requirements

The capacitors shall be measured at each temperature step and shall meet the requirements

given in Table 3.

4.21 Charge and discharge (if required-by-the-detail- specification)
4.21.1 General

See |IEC 60384-1:2016, 4.27, with 4.21.2, 4.21.3 and 4.21.4 of this document.
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4.21

The

4.21

Cha
the
det

The
a ch

a)

b)

See

4.227 High surge current (if required-by-the-detail specification)
4.221 Geneyal

See

4.22

Not

large in accordance with a), followed by a discharge in accordance with by:
Charge:
) Applied voltage: rated-direet d.c voltage;
?) Internal resistance of the voltage
source plus external series resistor: as required for RG = 0,1 s.
8) Duration: 0,5s.
Discharge:

?) Discharge resistor: asxequired for RC = 0,1 s.
8) Duration: 0,5 s.
Number of cycles-shall-be: 106 cycles.
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.2 Initial-measurement inspection

capacitance shall be measured in accordance with 4.4.2.

.3 Test-procedure conditions

rge and discharge shall be performed u
mbient temperature range of 15 °C to the upper category temperature) specified \in
il specification.

capacitors shall be subjected to the specified number of cycles, each cyclé\censistin

) No voltage applied.

.4 Final inspections;-measuremients and requirements

Table 3.

IEC 60384-1:2016, 4.39, with 4.22.2 and 4.22.3 of this document.

.2 Anitial-measurement inspection

required.

4.22.3 Final-measurements inspections and requirements

to the specified cycles at the temperature (within

the

g of

See

Table 3.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIXED CAPACITORS FOR USE IN ELECTRONIC EQUIPMENT -

Part 26: Sectional specification — Fixed aluminium electrolytic
capacitors with conductive polymer solid electrolyte

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardizatign comp

2)

| national electrotechnical committees (IEC National Committees). The object of IEC\IS to prg

Lblication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee inter

i the subject dealt with may participate in this preparatory work. International} governmental and

bvernmental organizations liaising with the IEC also participate in this prepafatien. IEC collaborates cl
th the International Organization for Standardization (ISO) in accordance ‘with conditions determine

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 ‘eommittee has representation fro
terested IEC National Committees.

g
wi
agreement between the two organizations.
T
c
n

3) IBC Publications have the form of recommendations for international use and are accepted by IEC Na

Cpmmittees in that sense. While all reasonable efforts are made to ensure that the technical content o
P

Lblications is accurate, IEC cannot be held responsible/ for the way in which they are used or fo

miisinterpretation by any end user.

4) Ir] order to promote international uniformity, IEC Natiohal Committees undertake to apply IEC Publicg

treansparently to the maximum extent possible in(their national and regional publications. Any diverg

btween any |IEC Publication and the corresponding national or regional publication shall be clearly indica

tHe latter.

5) IHC itself does not provide any attestation, '6f conformity. Independent certification bodies provide confd

6)
7)

8)

Esessment services and, in some areas;taccess to IEC marks of conformity. IEC is not responsible fo
brvices carried out by independent ceftification bodies.

| users should ensure that they have the latest edition of this publication.
p liability shall attach to IEC onits 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 outefithe publication, use of, or reliance upon, this IEC Publication or any othe
Liblications.

tention is drawh, to"the Normative references cited in this publication. Use of the referenced publicatig
dispensable for the correct application of this publication.

a
s
A
N
members of its technical committees and IEC National Committees for any personal injury, property dama
o
e
P
A
n

9) Altention is" drawn to the possibility that some of the elements of this IEC Publication may be the subjg
p

htent rights”IEC shall not be held responsible for identifying any or all such patent rights.

national Standard IEC 60384-26 has been prepared by IEC technical committee

ising
mote

international co-operation on all questions concerning standardization in the electrical and-electronic fields. To
tHis end and in addition to other activities, IEC publishes International Standards, Technital Specifica
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafterireferred to as
P

ions,
“IEC
psted
non-
bsely
d by

ional
m all

ional
f IEC
any

tions
ence
ed in

rmity

r any

and
ge or
and
IEC

ns is

ct of

40:
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This second edition cancels and replaces the first edition published in 2010. This edition
constitutes a technical revision.

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

edit

a)

b)

ion:

revision of the structure in accordance with ISO/IEC Directives, Part 2:2016 to the extent

practicable, and harmonization between other similar kinds of documents;

in addition, Clause 4 and all the tables have been reviewed in order to pre
duplications and contradictions.

vent
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text of this International Standard is based on the following documents:
FDIS Report on voting
40/2599/FDIS 40/2605/RVD

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.

This

document has been drafted in accordance with the ISO/IEC Directives, Part 2.

Al
capa

The
stab
the

L4 I
o
o I

e g

The ¢

5t of all parts of the |IEC 60384 series can be found, under the general title \R
citors for use in electronic equipment, on the IEC website.

committee has decided that the contents of this document will remain unchanged unti

lity date indicated on the IEC website under "http://webstore.iec.ch" in the data relatq
specific document. At this date, the document will be

econfirmed,

vithdrawn,

eplaced by a revised edition, or
mended.

ontents of the corrigendum of April 2020 have been‘included in this copy.

ixed

the
dto
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FIXED CAPACITORS FOR USE IN ELECTRONIC EQUIPMENT -

Part 26: Sectional specification — Fixed aluminium electrolytic
capacitors with conductive polymer solid electrolyte

1 General

1.1 Scope

This| part of IEC 60384 applies to fixed aluminium electrolytic capacitors with, conductive
polymer solid electrolyte primarily intended for d.c. applications for use NR’ electronic
equipment.

Fixed aluminium electrolytic capacitors with solid (MnO,) electrolyter are covered by
IEC 60384-4. Fixed aluminium electrolytic surface mount capacitors with conductive polymer
soliq electrolyte are covered by IEC 60384-25.

1.2 | Object

The|object of this document is to prescribe preferred ratings and characteristics and to select
from IEC 60384-1, the appropriate quality assessment procedures, tests and measdring
methods and to give general performance requiréments for this type of capacitor. [Test
sevgrities and requirements prescribed in detailspecifications referring to this sectipnal
spegification shall be of equal or higher performance level, because lower performance lgvels
are hot permitted.

1.3 | Normative references
The|following documents are referred 'to in the text in such a way that some or all of their
content constitutes requirementsxof this document. For dated references, only the edjtion

cited applies. For undated refefences, the latest edition of the referenced document (including
any pmendments) applies.

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

IEC [60068-2-20:2008, Environmental testing — Part 2-20: Tests — Test T — Test method$ for
solderabijlity>and resistance to soldering heat of devices with leads

IEC 60384-1:2016  Fixed capacitors for use in electronic equipment — Part 1' Gemeric

specification

IEC 60417, Graphical symbols for use on equipment (available at http://www.graphical-
symbols.info/equipment)

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

ISO 3, Preferred numbers — Series of preferred numbers
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1.4 Information to be given in a detail specification
1.41 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
asterisk.

Thelinformation given in 1.4.2 may, for convenience, be presented in tabular form.

The|following information shall be given in each detail specification and the valués qupted
shal] preferably be selected from those given in the appropriate clause of 'this sectipnal
spegification.

1.4.2 Outline drawings 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 @ssociated tolerances, which
affe¢t interchangeability and mounting, shall be given in" the detail specification.| All
dimgnsions shall preferably be stated in millimetres; howevef, when the original dimensjions
are given in inches, the converted metric dimensions in millimetres shall be added.

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

— (dgeneral case: width, length and, héight;
— fpr cylindrical body: diameter and length.

The|numerical values of the terminals shall be given as follows:
— fpr leaded terminals: diameter, length and spacing.

Whgn the configuration is otherithan described above, the detail specification shall state such
dimgnsional information as will;adequately describe the capacitor.

1.4.3 Mounting

The|detail specification shall specify the method of mounting to be applied for normal use|and
for the application. of the vibration and the bump or shock tests. The design of the capagitor
may| be such<hat special mounting fixtures are required in its use. In this case, the detail
spegification_shall describe the mounting fixtures and they shall be used in the applicatign of
the yibration*and bump or shock tests.

1.4.4 _ _Rating-and-characteristics
1.4.4.1 General

The ratings and characteristics shall be given in accordance with the relevant subclauses of
this sectional specification, including the items specified in 1.4.4.2 to 1.4.4.4.

1.4.4.2 Nominal capacitance range

See 2.2.1.

When products approved to the detail specification have different nominal capacitance ranges,
the following statement should be added:
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"The nominal capacitance range available in each voltage range is given in the register of
approvals, available for example on the website www.iecq.org".

1.4.4.3 Particular characteristics

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

1.4.4.4 Soldering

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

1.4.% Marking

The|detail specification shall specify the content of the marking on the capacitor and on the
packaging. Any deviations from 1.6 shall be stated in the detail specification.

1.5 | Terms and definitions

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

ISOfand IEC maintain terminological databases for use-in standardization at the following
addfesses:

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

e |SO Online browsing platform: available at http://www.iso.org/obp

1.5.
capacitance
<electrolytic capacitor> capacitance @of an equivalent circuit having capacitance |and
resigtance in series measured with alternating current approximately sinusoidal waveform|at a
spegified frequency

1.6 | Marking
1.6. General

Seel|lEC 60384-1:2016, 2.4, with 1.6.2, 1.6.3 and 1.6.4 of this document.

1.6.2 Information for marking

Information. given in the marking is normally selected from the following list; the relative
impgrtance of each item is indicated by its position in the list:

a) polarity of the terminations;
b) nominal capacitance;

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

d) year and month (or, year and week) of manufacture;
e) manufacturer’s name and/or trade mark;

f) tolerance on nominal capacitance;

g) category temperature;

h) manufacturer’s type designation;

i) reference to the detail specification.
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1.6.3 Marking on capacitors

Polarity of the terminations shall be marked. The other information listed in 1.6.2 is marked as
necessary.

Any

marking shall be legible and not easily smeared or removed by rubbing with a finger.

1.6.4 Marking on packaging

The packaging containing the capacitors should be clearly marked with the information listed

in 1.

6.2 as necessary.

2

2.1

Pref

The
accd

The
—

-

The
resp

2.2
2.2,

Pref|

Pref|
follo|

and

2.2.]

Preferred ratings and characteristics

Preferred characteristics

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

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 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 E12 series of IEC 6006
WS:

1,0c142-15-18-22-27-33-3,9-4,7-56-6,8-28,2;
their decimal multiples (x 10”, n: integer).

p Tolerance on nominal capacitance

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

ures

3 as

Preferred values of tolerance on nominal capacitance are:

+10 % and + 20 %.

2.2.3 Rated voltage (Ug)

Preferred values of rated d.c. voltages taken from the R10 and R20 series of ISO 3 are:

- f
- f

romR10:1,0-1,25-16-20-2,5-3,15-4,0-5,0-6,3 —8,0;
rom R20: 3,51 -4,5;

1 1S0 3 indicates the value 3,55 for R20.
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— and their decimal multiples (x 10", n: integer).
2.2.4 Category voltage (U¢)

The category voltage is equal to the rated voltage.

2.2.5 Surge voltage

The surge voltage shall be 1,15 times the rated voltage rounded off (significant digit of 2) to
the nearest volt (see Table 1).

Table 1 — Surge voltages

Valués in|volts

Rated voltage 2,0 2,5 4,0 5,0 6,3 8,0 10 12,5 16 20 25 35 50

Surge voltage 2,3 2,9 4,6 5,8 7,2 9,2 12 14 18 23 29 40 58

2.2.6 Rated temperature

The|value of the rated temperature shall be upper category temperature.

3 RQuality assessment procedures

3.1 Primary stage of manufacture

The|primary stage of manufacture is the capagitor manufacturer's evaluation of the formed
anodle foil.

3.2 | Structurally similar components

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

3.3 Certified test records’of released lots

The| information reqguired 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 requiredvparameters are the capacitance change, tangent of loss angle or equivalent
serig¢s resistance,*and leakage current.

3.4 | Qualification approval (QA) procedures

3.4. General

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

The schedule to be used for qualification approval testing on the basis of lot-by-lot and
periodic tests is given in 3.5. The procedure using a fixed sample size schedule is given in
3.4.2 and 3.4.3.

3.4.2 Qualification approval on the basis of the fixed sample size procedure

The fixed sample size procedure is described in IEC 60384-1:2016, Q.2.4. The sample shall
be representative of the range of capacitors for which approval is sought. The sample may be
the whole or the part of the range given in the detail specification.
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The sample shall consist of four specimens having the maximum and minimum rated voltages
and, for these voltages, the maximum and minimum case size. When there are more than four
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 of either four or six values. Where 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
numpers may be reduced accordingly.

Whgn additional groups are introduced into the qualification approval test-schedule,| the
numJ)er of specimens required for Group 0 shall be increased by the samé |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
numper of permissible non-conformances for qualification approval(test.

3.4.3 Tests

The|complete series of tests specified in Table 2 and Table' 3 are required for the approval of
capdqcitors covered by a detail specification. The testS{of each group shall be carried olt in
the ¢rder given.

The|whole sample shall be subjected to the tests of Group 0 and then divided for the dther
groyps.

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

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 qualificgtion
appfoval on the basis«of*the fixed sample size procedure. Table 2 gives the number of the
samples and permijssible non-conforming items for each test or test group. Table 3 gives a
summary of the test/conditions and performance requirements, and when a 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 conform
inspection given in the detail specification.

Tnce
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Table 2 — Sampling plan for qualification approval, assessment level EZ

Permissible

G::,L_'p Test Subclause :l:en;ib;;:; number_ of non-
conforming items
n® c®
0 High surge current @ 4.22
Visual examination 4.3
Dimensions 4.3
Leakage current 4.4.1 120 + 129 0
Capacitance 4.4.2
Tangent of loss angle (tan ¢) 4.4.3
Equivalent series resistance (ESR) 4.4.4
Spare specimens
1A | Robustness of terminations 4.5
Resistance to soldering heat 4.6 12 0
Component solvent resistance @ 417
1B | Solderability 4.7
Solvent resistance of the marking @ 4.18
Rapid change of temperature 4.8 24 0
Vibration 4.9
Shock or bump 4 A0.0r 4.11
(Specify in the detail specification)
1 Climatic sequence 4.12 36 0
2 Damp heat, steady state 4.13 24 0
3 Endurance 4.14 36 0
4 Storage at high temperature 4.19
Surge 4.15 12 0
Reverse voltage @ 4.16
5 Characteristics at high'and low 4.20
temperature 4.21 12 0
Charge and discharge 2
2 |f required.
b For case size/voltage combinations, see 3.4.2.
¢ Trhis is the"acceptance number, which is not to be exceeded for acceptance.
d  Bpare-Specimens.
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Table 3 — Test schedule for qualification approval (1 of 6)

Number of
specimens (n) and
Subclause number, test D or Conditions of test and number of Performance
and inspection items 2 ND?® measurements @ permissible non- requirements @
conforming items
(c)©
Group 0 ND See Table 2
4.22  High surge current © See 4.22.1
4.3 Visual examination See 4.3.1 No visible damage
tegibteTmarkimgardyas
specified in the detall
specification
4.3 Dimension (detail) See 4.3.1 See detailcspecificatfon
4.4 Leakage current See 4.4.1 < 0,2 €yUg or 500 pAp,
whicheyer is greater
(at20°C £ 2 °C)
4.4p Capacitance See 4.4.2 within the specified
tolerance
4.4 B Tangent of loss See 4.4.3 See detail specificat|on
angle (tan 9)
4.4 4 Equivalent series See 4.4.4 See detail specificat|on
resistance (ESR)
Group 1A D See Table 2
4.5 Robustness of See 4.5.1
terminations
4.5.p Initial inspection
Capacitance See 4.4.2
4.5.B Final inspection
Visual examination See 4.3.4 No visible damage
4.6 Resistance to See 476.1
soldering heat
4.6.p Initial inspection
Capacitance See 4.4.2
4.6.4 Final inspection
Visual examination See 4.3.1 No visible damage
No signs of damage
such as cracks
Legible marking and|as
specified in the detall
specification
lseakage current 9 See 4.4.1 <0,2 C\Ug or 500 pA,
whichever is greater
(at20°C £ 2 °C)
Capacitance See 4.4.2 See detail specification
Tangent of loss angle See 4.4.3 See detail specification
Equivalent series resistance See 4.4.4 See detail specification
417 Component solvent See 4.17 See detail specification

resistance ©
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Table 3 (2 of 6)

Number of
specimens (n) and
Subclause number, test D or Conditions of test and number of Performance
and inspection items 2 ND?® measurements @ permissible non- requirements @

conforming items

()€

Group 1B D See Table 2
4.7 Solderability See 4.7 1

4.7.3 __Final inspection

Visual examination See 4.3.1 No signs of damage|

Area to be séldered
shall be caoyered with a
new solder coating with
no mere_than a small
amount of scattered
imperfections such gs
pinholes or un-wettef or
de-wetted areas. The¢se
imperfections shall not

be concentrated in one

area.

Area in which plating
does not exist such as
tip of the terminal shfall
not be evaluated.

4.18 Solvent resistance See IEC 60384-1:2016, See IEC 60384-1:20[16,
of the marking © 4.32 4.32

4.8 Rapid change of See 4.8.1
temperature

4.8.p Initial inspection

Capacitance See 4.4.2
4.8.4 Recovery See 4:8.4
4.8.p Final inspection
Visual examination See 4.3.1 No visible damage
Legible marking and|as
specified in the detall
specification
Leakage currént) See 4.4.1 < 0,2 CUg or 500 pAp,
whichever is greater
(at20°C £2°C)
Capacitance See 4.4.2 |AC/C| <10 % of valye
measured in 4.8.2
Tangent of loss angle See 4.4.3 See detail specificat|on
4.9 Vibration See 4.9.1
4.9.3 Final inspections
Visual examination See 4.3.1 No visible damage
Legible marking
Capacitance See 4.4.2 |AC/C| £ 10 % of value
measured in 4.8.2
4.10 Shock (or Bump, See 4.10.1
see 4.11)

4.10.3 Final inspections

Visual examination See 4.3.1 No visible damage
Legible marking

Capacitance See 4.4.2 |AC/C| <10 % of value
measured in 4.8.2
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Table 3 (3 of 6)

Number of
specimens (n) and
Subclause number, test D or Conditions of test and number of Performance
and inspection items 2 ND?® measurements @ permissible non- requirements @
conforming items
() ©
Group 1B (continued) D See Table 2
4.11  Bump (or shock, see See 4.11.1
4.10)
4 A -3~ Fimatispections
Visual examination See 4.31 No visible damage
Legible marking
Capacitance See 4.4.2 |AC/C| £ 10>% of valjie
measuredin 4.8.2
Groyip 1 D See Table 2
4.14 Climatic sequence See 4.12.1
4.12.2 Initial inspection
Capacitance See 4.4.2
4.12.3 Dry heat See 4.12.3
4.14.4 Damp heat, cyclic, See 4.12.4
Test Db, first cycle
4.12.5 Cold See 4.12.5
4.14.6 Damp heat, cyclic, See 4.12.6
Test Db, remaining
cycles
4.13.7 Recovery See 4.12.7
4.12.8 Final inspections
Visual examination See 4.3.1 No visible damage
Legible marking
Leakage current ¢ See 4.4.1 £0,2 CUg or 500 pf,
whichever is greater
(at20°C £2°C)
Capacitance See'4.4.2 |[AC/C| < 20 % of vallie
measured in 4.12.2
Tangent of loss angle See 4.4.3 < 1,5 times of the limit in
the detail specificatipn
Grolp 2 D See Table 2
4.1y Damp heat, steady See 4.13.1
state
4.13.2 Initial inspeetion
Capacitance See 4.4.2
4.13.4 Recovery See 4.13.4
4.13.5¢Final inspections
\isual axamination See /1_'2_1 Novisible. Aamagn
Legible marking
Leakage current See 4.41 < 5times the limit in
4.4.1.3
Capacitance See 4.4.2 See detail specification
Tangent of loss angle See 4.4.3

< 1,5 times of the limit
in the detail
specification



https://iecnorm.com/api/?name=9417f03cfe8738fea602f2f63d5d580a

IEC 60384-26:2018 © IEC 2018

—-17 -

Table 3 (4 of 6)

Number of
specimens (n) and
Subclause number, test D or Conditions of test and number of Performance
and inspection items 2 ND?® measurements @ permissible non- requirements @
conforming items
() ©
Group 3 D See Table 2
4.14 Endurance See 4.14.1
4.14.2 Initial inspection
Capacitance See 4.4.2
4.14.4 Recovery See 4.14.4
4.14.5 Final inspections
Visual examination See 4.3.1 No visible damage
Legible marking
Leakage current See 4.4.1 £10,2 C\Ug or 500 pA,
whichever is greater
(at20°C +£2°C)
Capacitance See 4.4.2 |AC/C| < 20 % of valde
measured in 4.14.2
Tangent of loss angle See 4.4.3 < 1,5 times the limit
specified in the detall
specification
Equjvalent series resistance See 4.4.4 < 2 times the limit
specified in the detall
specification
Group 4 D See Table 2
4.14 Storage at high See 4.19.1
temperature
4.19.2 Initial inspection
Capacitance See4.4.2
4.19.4 Recovery See 4.19.4
4.19.5 Final inspections
Visual examination See 4.3.1 No visible damage
Legible marking
Leakage currentd See 4.4.1 < 0,2 CUg or 500 pA,
whichever is greater
(at20°C +£2°C)
Capacitance See 4.4.2 |AC/C| <5 % of valug
measured in 4.19.2
Fangent of loss angle See 4.4.3 See detail specificatfon
4.14 Surge See 4,151
4.15.2 Initial inspection
Capacitance See 4.4.2
4.15.4 Recovery See 4.15.4
4.15.5 Final inspections
Visual examination See 4.3.1 No visible damage
Leakage current See 4.4.1 <0,2 CUg or 500 pA,
whichever is greater
(at20°C +£2°C)
Capacitance See 4.4.2 |AC/C| £ 15 % of value
measured in 4.15.2
Tangent of loss angle See 4.4.3 See detail specification
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Table 3 (5 of 6)

Number of
specimens (n) and
Subclause number, test D or Conditions of test and number of Performance
and inspection items 2 ND?® measurements @ permissible non- requirements @

conforming items

(c)©

Group 4 (continued) D See Table 2
4.16  Reverse voltage © See 4.16

4.16.1 Initial inspection

Capacitance See 4.4.2
4.14.3 Recovery See 4.16.3

4.14.4 Final inspections

Leakage current See 4.4.1 < 0,27¢Ug or 500 pp
whichéver is greater
(at,20 °C £ 2 °C)

Capacitance See 4.4.2 |4C/C| < 10 % of vallie
measured in 4.16.1

Tangent of loss angle See 4.4.3 See detail specificatfon
Group 5 D See Table 2
4.2¢ Characteristics at See 4.20.1
high and low
temperature
Step 1: 20 °C
Capacitance ¢ f See 4.4.2
Step 2: lower category
temperature
Capacitance © See 4.4.2 |AC/C| < 20 % of vallie
measured in Step 1
Equivalent series See 4.44 < 2 times the limit
resistance © specified in the detall

specification

Step 3: upper category

temperature
Leakage curreat See 4.4.1 < 12,5 times the limi
specified in 4.4.1.3
Capacitance © See 4.4.2 |AC/C| £ 20 % of valye
measured in Step 1
Equivalent series See 4.4.4 < 2 times the limit
resistance © specified in the detall

specification
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Table 3 (6 of 6)

Number of
specimens (n) and
Subclause number, test D or Conditions of test and number of Performance
and inspection items 2 ND?® measurements @ permissible non- requirements @
conforming items
()€
Group 5 (continued) D See Table 2
4.21 Charge and See 4.21.1
discharge ©
4.21.2 Initial inspection
Capacitance See 4.4.2
4.21.4 Final inspections
Visual examination See 4.3.1 No visible damage
Legible,marking
Leakage current See 4.4.1 €)0;2 C\Ug or 500 yA,
whichever is greater|
(at 20 °C £ 2 °C)
Capacitance See 4.4.2 |AC/C| £ 20 % of valjie
measured in 4.21.2
Tangent of loss angle See 4.4.3 < 1,5 times the limit
specified in the detall
specification
Equiivalent series resistance See 4.4.4 < 2 times the limit
specified in the detail
specification

2  Bubclause numbers refer to Clause 4.

n this table: D = destructive, ND = non destructive

¢ This is the acceptance number, and not exceeded for acceptance.

4 Apply pre-conditioning specified in 4.1.
€ |f required.

For use as reference value.

3.5 | Quality conformance inspection
3.5. Formation of inspection lots
3.5.11 Groups A and B inspection

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

A manufacture mav agareqgate the current production into inspection lots subiect to
7 I ~J T Ll J

the

following safeguards:

a) The inspection lot shall consist of structurally similar capacitors (see 3.2).

b) 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.

c) |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).

3.5.1.2 Group C inspection

These tests shall be carried out on a periodic basis.
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Samples shall be representative of the current production of the specified periods and shall
be divided into high-, medium- and low-voltage ratings. In order to cover the range of
approvals in any period, one case size shall be tested from each voltage group. In subsequent
periods, other case sizes and/or voltage ratings in production shall be tested with the aim of
covering the whole range.

3.5.2 The schedule

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

give

n in the blank detail specification.

3.5.

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

Delayed delivery

be made, solderability and capacitance shall be checked as specified in Groups A and B
inspgction.
3.5. Assessment levels
The|assessment levels given in the blank detail specification shall preferably be selected from
Table 4 and Table 5.
Table 4 — Lot-by-lot inspection
Ingpection EZ
supgroup @
grofip IL® b b
A0 100 % °
A1 s-3 ¢ 0
A2 s-3 ¢ 0
B s-3 ¢ 0
a8 The content of the inspection subgroup isidescribed in Clause 2 of the blank detail specification.
b |L = inspection level
h = sample size
= permissible number of non-conforming items
¢ After removal of nonconforming items by 100 % testing during the manufacturing process, samgling
nspection shall be pérfermed in order to monitor outgoing quality level by nonconforming items per million
x 107%). The sampling level shall be established by the manufacturer, preferably in accordance with
EC 61193-2:2007,*Annex A. In the case where one or more nonconforming items occur in a sample, thig lot
bhall be rejected, ‘but the whole sample shall be inspected and all nonconforming items shall be counteq for
he calculation-of quality level values. Outgoing quality level by nonconforming items per million (x 1p76)

alues shalll be calculated by accumulating inspection data in accordance with the method give
EC 61493-2:2007, 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 ? b o I
C1A 6 12 0
C1B 6 12 0
C1 6 24 0
Cc2 6 24 0
C3 3 36 0
C4 6 12 0
C5 6 12 0
a8 The content of the inspection subgroup is described in Clause 2 of the blank detail specification'
b b = periodicity in months
h = sample size
= permissible number of non-conforming items

4

NOTE

4.1

If re
are
105

Applied voltage to the capacitors shall\be maintained within + 3 % of the rated voltage.

Aftef

appf

4.2

See

4.3
4.3.

Test and measurement procedures

This Clause supplements the information given in IEC 60384-1:2016, Clause 4.
Pre-conditioning (if required)

nuired, capacitors shall be pre-conditioned by the application of the rated voltage thrg
sistor, the value of which shall be approximately 10 Q to approximately 1 000 Q for 2
°C+2°C.

cooled to room temperature, the capacitors shall be discharged through a resistg
oximately 1 Q/V, and theh stored at standard atmospheric conditions for 1 h.

Measuring conditions

IEC 60384-1:2016, 4.2.1.

Visual. examination and check of dimensions

General

See

IEC 60384-1:2016, 4.4, with 4.3.2 and 4.3.3 of this document.

4.3.2 Visual examination and check of dimensions

Visu

requ

ugh
h at

r of

al examination shall be carried out with suitable equipment with approximately
10x magnification and lighting appropriate to the specimen under test and the quality level

ired.

The operator should have available facilities for incident or transmitted illumination as well as

an a

ppropriate measuring facility.

The capacitors shall be examined to verify that the materials, design, construction and
physical dimensions are appropriate.
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4.3.3 Requirements

See Table 3.

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

4.4 Electrical tests

4.41 Leakage current

4411 General
See|lEC 60384-1:2016, 4.9, with 4.4.1.2 and 4.4.1.3 of this document.

4.4.1.2 Measuring conditions

The|rated voltage shall be applied across the capacitor and its protective resistor. Unless
othgrwise stated in the detail specification, the protective resistor shall be approximately
1000 Q.

If pre-conditioning is specified, measuring shall be made followed by the pre-conditioning
spegified in 4.1.

4.41.3 Requirements

See|Table 3.

4.4.2 Capacitance
4.4.2.1 General
See|lEC 60384-1:2016, 4.7, with 4.4.2:2"and 4.4.2.3 of this document.

4.4.2.2 Measuring conditions

Unlgss otherwise specified in’the detail specifications, the capacitance shall be measured|at a
frequency of 100 Hz or 120 Hz.

The|peak alternating voltage actually applied across the capacitor terminations shall| not
excged 0,5 V (ra:s.).

Basically, a\d-c. bias voltage should not be applied to the capacitor during measurement.

A d.gnbias voltage of 0,5 V to 1,0 V may be applied during the measurement to avoid negative
voltage application to the capacitor by the applied a.c. 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.

4.4.2.3 Requirement

See Table 3.
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4.4.3 Tangent of loss angle (tan o)

4.4.3.1 General

See

IEC 60384-1:2016, 4.8.1, with 4.4.3.2 and 4.4.3.3 of this document.

4.4.3.2 Measuring conditions

The

The

measurement shall be made under the conditions as specified in 4.4.2.2.

inaccuracy of the measuring equipment shall not exceed 0,01 absolute value.

4.4.]

See

4.4.4
4.4.4

See

4.4

The

The

The

The

8.3 Requirements

Table 3.

| Equivalent series resistance (ESR)
1.1 General

IEC 60384-1:2016, 4.8.2, with 4.4.4.2 and 4.4.4.3 of this document.

1.2 Measuring conditions

ambient temperature shall be 20 °C + 2 °C.
peak a.c. value of the measuring voltage shall not exceed 0,5 V in r.m.s.
frequency of measuring voltage shall be 100 kHz + 10 kHz.

error of measurement shall not exceed 5 % of the requirement, or 0,02 Q, whichev

the greater.

Br is

4.4.4.3 Requirements

See|Table 3.

4.5 | Robustness of‘terminations

4.5. General

See|lEC 60384-1:2016, 4.13, with 4.5.2 and 4.5.3 of this document.

The [test'method and degree of severity shall be given in the detail specification.
4.5.2 Initial inspection

The capacitance shall be measured in accordance with 4.4.2.

4.5.3 Final inspections and requirements

See

4.6

Table 3.

Resistance to soldering heat

4.6.1 General

See

IEC 60384-1:2016, 4.14, with 4.6.2, 4.6.3 and 4.6.4 of this document.
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2 Initial inspection

The capacitance shall be measured in accordance with 4.4.2.

4.6.

3 Test conditions

Pre-drying is not applied.

Unless otherwise specified in the detail specification, test conditions shall be as specified in
IEC 60068-2-20:2008, Test Tb, method 1.

4.6.

4 Final inspections and requirements

See|Table 3.

4.7

4.7.

Solderability

General

See|lEC 60384-1:2016, 4.15, with 4.7.2 and 4.7.3 of this document.

4.7.

? Test conditions

Accelerated ageing is not applied.

Unlgss otherwise specified in the detail specification{tést conditions shall be as follows.

The|capacitors shall be subjected to IEC 60068-2-20:2008, Test Ta, method 1 (solder b
Temperature of the solder bath and solderingime are as follows:

$n-Pb solder: 235°C+3°Cfor(2+0,2)sor(5+0,5)s;
$n-Ag-Cu solder: 245 °C + 3 °C for(3 £ 0,3) s;
$n-Cu solder: 250 °C £ 32O for (3 £0,3) s.

4.7.3 Final inspections anhd’requirements
See|Table 3.
4.8 | Rapid change,of temperature

4.8.

General

See|lEC 60384-1:2016, 4.16, with 4.8.2, 4.8.3, 4.8.4 and 4.8.5 of this document.

4.8.

2 Initial inspection

ath).

The capacitance shall be measured in accordance with 4.4.2.

4.8.

3 Test conditions

Test conditions are as follows:

Ty = lower category temperature;

Ty = upper category temperature;

the capacitors shall be tested for 5 cycles;

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

The recovery period shall be 1 h to 2 h.

4.8.5 Final inspections and requirements

See Table 3.

4.9 Vibration

4.9.1 General

See|lEC 60384-1:2016, 4.17, with 4.9.2 and 4.9.3 of this document.

4.9.2 Test conditions

Tesf conditions are as follows:

— frequency: 10 Hz to 55 Hz;

— gmplitude or acceleration: 0,75 mm or 100 m/s2, owhichever is the Iq
acceleration;

— tptal duration: 6 h (2 h for each of the three (x, y, and z) axeg).

Moulnting method shall be specified in the detail specification.

4.9.3 Final inspections and requirements

See|Table 3.

410 Shock

4.10.1 General

See|lEC 60384-1:2016, 4.19, with«4)10.2 and 4.10.3 of this document.

Whgther the shock or the bump test applies shall be stated in the detail specification.

4.10.2 Test conditions

Tesf conditions are\as follows:

— pulse shape: half-sine;

— number-of'shocks: 3 for all 3 (x ,y and z) axes and both directions;

— pedk'accretion: 500 m/s?;

— corresponding duratiomof theputse: s

Mounting method shall be specified in the detail specification.

4.10.3 Final inspections and requirements

See Table 3.

4.11 Bump
4.11.1 General

See |[EC 60384-1:2016, 4.18, with 4.11.2 and 4.11.3 of this document.

wer
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Whether the bump or the shock test applies shall be stated in the detail specification.

4.11.2 Test conditions

Test conditions are as follows:

— total number of bumps: 1 000;

— peak accretion: 400 m/s?;
— duration of pulse: 6 ms.
Mouptingmethod-she

4.11.3 Final inspections and requirements

See|Table 3.

4.12 Climatic sequence
4121 General

See|lEC 60384-1:2016, 4.21, with 4.12.2 to 4.12.8 of this document:

4.12.2 Initial inspection

The|capacitance shall be measured in accordance with{4.4.2.

4123 Dry heat
See|lEC 60384-1:2016, 4.21.3, with the following details:

— temperature: upper.category temperature;

— duration: 164~
4.12.4 Damp heat, cyclic, Test'Db, first cycle
See|lEC 60384-1:2016, 4.24+.4.

4.12.5 Cold
See|lEC 60384-1;2016, 4.21.5, with the following details:

— temperature: lower category temperature;

— duration: 2 h.

4.12.6°{ ,Damp heat, cyclic, Test Db, remaining cycles

See IEC 60384-1:2016, 4.21.7.

4.12.7 Recovery

If the capacitors have been immersed in a liquid, they shall be shaken to remove excess liquid,
and then remain under standard atmospheric conditions for testing for 1 h to 2 h.

4.12.8 Final inspections and requirements

See Table 3.
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4.13 Damp heat, steady state
4.13.1 General

See |IEC 60384-1:2016, 4.22, with 4.13.2 to 4.13.5 of this document.

4.13.2 Initial inspection

The capacitance shall be measured in accordance with 4.4.2.

4.13.3 Test conditions

Tesf conditions are as follows:

— temperature: 40 °C £ 2 °C;
— rnelative humidity: (93 £ 3) %;
— duration: 21 days.

4.13.4 Recovery

The|recovery period shall be 1 hto 2 h.

4.13.5 Final inspections and requirements

See|Table 3.

4.1j Endurance
4141 General

See|lEC 60384-1:2016, 4.23, with 4.14.2 t6°4.14.5 of this document.

4.14.2 Initial inspection

The|capacitance shall be measured in accordance with 4.4.2.

4.14.3 Test conditions

Tesfl conditions are as{ollows:

— duration: 1 000 h;
— temperature: upper category temperature;
— gpplied-woltage: rated voltage, unless otherwise specified in the detail specificat

4.14|.4 Recovery

The recovery period shall be 1 hto 2 h.

4.14.5 Final inspections and requirements

See Table 3.

4.15 Surge
4.15.1 General

See IEC 60384-1:2016, 4.26, with 4.15.2 to 4.15.5 of this document.

on.
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4.15.2 Initial inspection

The capacitance shall be measured in accordance with 4.4.2.

4.15.3 Test conditions

The capacitors shall be submitted to 1 000 cycles, each consisting of charge as described
below, followed by a no-load period of 5 min 30 s, with a disconnected capacitor allowed to
discharge internally.

A voltage, equal to the surge voltage as listed in Table 1, shall be applied during 30 s through
a prptective resistor with a value of 1 000 Q.

The| test shall be made at 15°C to upper category temperature with the, applicable
reqyirements given in the detail specification.

4.159.4 Recovery

The|recovery period shall be 1 hto 2 h.

4155 Final inspections and requirements

See|Table 3.

4.16 Reverse voltage (if required)
4.16.1 Initial inspection

The|capacitance shall be measured in accordance with 4.4.2.

4.16.2 Test conditions

Tesf conditions are as follows:

The|capacitors shall be tested in‘the b) condition after the a) condition.

a) Condition:

) Temperature: upper category temperature.
2) Applied voltage: a d.c voltage 0,15 times the rated voltage shall be applied ir the
reverse voltage polarity direction.
) Duration: 125 h.
b) Condition:
)T emperature: upper category temperature.
2) Applied voltage: a d.c voltage equal to the rated voltage in the forward polarity
direction.
3) Duration: 125 h.

4.16.3 Recovery

The recovery period shall be specified in the detail specification.

4.16.4 Final inspections and requirements

See Table 3.
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See
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4.19
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Component solvent resistance (if required)

IEC 60384-1:2016, 4.31.
recovery period shall be 1 h to 2 h.

Solvent resistance of the marking (if required)

IEC 60384-1:2016, 4.32.

—Storage-at-high-temperature

1 General

IEC 60384-1:2016, 4.25.1, with 4.19.2 to 4.19.5 of this document.

2 Initial inspection

capacitance shall be measured in accordance with 4.4.2.

.3 Test conditions
conditions are as follows:

emperature: upper category temperature;
uration: 96 h £ 4 h.

.4 Recovery

minimum recovery period shall be 16 h,

.5 Final inspections and requirements

Table 3.

Characteristics at high-and low temperature
1 General

IEC 60384-1:2016 4.29, with 4.20.2 of this document.

.2 Inspéctions and requirements

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

ents

4.21
4.21

See

4.21

The

Charge and discharge (if required)
.1 General

IEC 60384-1:2016, 4.27, with 4.21.2, 4.21.3 and 4.21.4 of this document.

.2 Initial inspection

capacitance shall be measured in accordance with 4.4.2.
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4.21.3 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
detail specification.

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

a) Charge:

1) Applied voltage: rated d.c voltage

?) Internal resistance of the voltage
source plus external series resistor: as required for RC = 0,1 s.
8) Duration: 0,5 s.
b) Discharge:
) No voltage applied.

?) Discharge resistor: as required for RC = 0,9-S.
8) Duration: 0,5 s.
c) Number of cycles: 106 cycles.

4.21.4 Final inspections and requirements

See|Table 3.

4.221 High surge current (if required)
4.22.1 General

See|lEC 60384-1:2016, 4.39, with 4.22.2:and 4.22.3 of this document.

4.22.2 Initial inspection

Not required.

4.22.3 Final inspections and requirements

See|Table 3.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

CONDENSATEURS FIXES UTILISES
DANS LES EQUIPEMENTS ELECTRONIQUES -

Partie 26: Spécification intermédiaire — Condensateurs fixes

AVANT-PROPOS

h Commission Electrotechnique Internationale (IEC) est une organisation mondiale("de® normalig
mposée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de' [[|[EC). L’IEC a
bjet de favoriser la coopération internationale pour toutes les questions de normalisatfjon-'dans les dom
b |'électricité et de I'électronique. A cet effet, '|EC — entre autres activités — publie des Normes internatio
bs Spécifications techniques, des Rapports techniques, des Spécifications accessiblés au public (PAS) ¢
uides (ci-aprés dénommeés "Publication(s) de I'lEC"). Leur élaboration est confiéea des comités d'études
travaux desquels tout Comité national intéressé par le sujet traité peut participer. Les organiss
internationales, gouvernementales et non gouvernementales, en liaison aveée.FIEC, participent égalemen
travaux. L’IEC collabore étroitement avec I'Organisation Internationale~de”Normalisation (ISO), selon
conditions fixées par accord entre les deux organisations.

[oX-N-N-N-Nw

Les décisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans la m
dy possible, un accord international sur les sujets étudiés, étant(donné que les Comités nationaux de
intéressés sont représentés dans chaque comité d’études.

Les Publications de 'lEC se présentent sous la forme derecommandations internationales et sont ag
cpmme telles par les Comités nationaux de I'lEC. Tous.leS efforts raisonnables sont entrepris afin que
s'assure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsab
I'éventuelle mauvaise utilisation ou interprétation qui en’est faite par un quelconque utilisateur final.

Dins le but d'encourager I'uniformité internationale,“les Comités nationaux de I'lEC s'engagent, dans to
mesure possible, a appliquer de fagon transparente les Publications de I'l[EC dans leurs publications natio
el régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications nationalg
rdgionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

L{IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépen
fdurnissent des services d'évaluationnde conformité et, dans certains secteurs, accédent aux marqug
nformité de I'lEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certifig
indépendants.

(]

Tpus les utilisateurs doivent,s"assurer qu'ils sont en possession de la derniére édition de cette publication.

compris ses experts particuliers et les membres de ses comités d'études et des Comités nationaux de
bur tout préjudice (causé en cas de dommages corporels et matériels, ou de tout autre dommage de qu
hture que ce sait, directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) ¢
bpenses décaoulant de la publication ou de I'utilisation de cette Publication de I'lEC ou de toute
Lblication ded"TEC, ou au crédit qui lui est accordé.

r maeso<

attention est attirée sur les références normatives citées dans cette publication. L'utilisation de publicg
d4férencées est obligatoire pour une application correcte de la présente publication.
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Llattention est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent
E

101 H-A

de brevets et de ne pas avoir signalé leur existence.

H 4 cl | H'Y | I s IS bl | H HP= | P - | il t
Ghfet-de—dretts—debrevet—HECre—sauraitttre—tenue-potrresponsable—derepas-eavotridentfié—de—tets—droits

La Norme internationale IEC 60384-26 a été établie par le comité d'études 40 de I'IEC:
Condensateurs et résistances pour équipements électroniques.

Cette deuxiéme édition annule et remplace la premiére édition parue en 2010. Cette édition
constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a)

révision de la structure conformément aux directives ISO/IEC, Partie 2:2016, dan
mesure du possible, et harmonisation avec d'autres types de documents similaires;

s la
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b) en outre, I'Article 4 et tous les tableaux ont été révisés dans le but d'éviter les répétitions
et les contradictions.

Le texte de cette Norme internationale est issu des documents suivants:

FDIS Rapport de vote
40/2599/FDIS 40/2605/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
abouti a I'approbation de cette Norme internationale.

Ce ¢

Une
Con

site web de I'lEC.

Le gomité a décidé que le contenu de ce document ne sera pas modifié avant la datx de
stabjlité indiquée sur le site web de I'lEC sous "http://webstore.iec:ch" dans les don
relafiives a la publication recherchée. A cette date, le document sera

e reconduit,

e gupprimé,

e rnemplacé par une édition révisée, ou

e amendé.

Le contenu du corrigendum d'avril 2020 a été pris en considération dans cet exemplaire.

ocument a été rédigé selon les Directives ISO/IEC, Partie 2.

liste de toutes les parties de la série |IEC 60384, publiées sous leptlitre gérn
Hensateurs fixes utilisés dans les équipements électroniques, peut étre.consultée s

éral
ur le

ées
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CONDENSATEURS FIXES UTILISES
DANS LES EQUIPEMENTS ELECTRONIQUES -

Partie 26: Spécification intermédiaire — Condensateurs fixes

électrolytiques en aluminium a électrolyte solide en polymeére conducteur

1.1

La
alu

appl

Les
cou
mon

I''EG 60384-25.

1.2

Le grésent document a pour objet de prescrire des-Caractéristiques et des valeurs assign

préf
de |

de performances générales pour ce type de,condensateur. Les sévérités et les exige

d'es

spégification intermédiaire doivent présenter des niveaux de performances supérieurg
égauix, parce que des niveaux de perfofmance inférieurs ne sont pas autorisés.

1.3

Les
des
s’ap
s'ap
IEC
IEC

IEC

Gr 7 I-lr

Domaine d'application
présente partie de I'lEC 60384 s’applique aux condensateurs fixes électrolytiqued

inium a électrolyte solide en polymére conducteur destinés principalement
cations en courant continu dans des équipements électroniques.

condensateurs fixes électrolytiques en aluminium a électrolyte” solide (MnO,)
erts par I'lEC 60384-4. Les condensateurs fixes électrolytiques en aluminium
tage en surface a électrolyte solide en polymeére conducteur sont couverts

Objet
Brentielles et de sélectionner en se référant a NEC 60384-1, les procédures d’assura
h qualité appropriées, les essais et les méthodes de mesure et de donner les exige

sai  prescrites dans les spécifications™ particuliéeres se rapportant a la prés

Références normatives

documents suivants cités.dans le texte constituent, pour tout ou partie de leur cont
exigences du présent“document. Pour les références datées, seule I'édition g
pligue. Pour les références non datées, la derniére édition du document de référg
blique (y compris les éventuels amendements).

60063, Séries 'de valeurs normales pour résistances et condensateurs

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

en
aux

sont
bour
par

ées
hnce
nces
nces
ente
ou

enu,
itée
bnce

’

d'essai de la brasabilité et de la résistance a la chaleur de brasage des dispositifs a broches

des

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

IEC 60417, Symboles graphiques utilisables sur le matériel (adresse http://www.graphical-

sym

bols.info/equipment)

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)

ISO

3, Nombres normaux — Séries de nombres normaux
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1.4 Informations devant figurer dans une spécification particuliére
1.41 Généralités

Les spécifications particuliéres doivent provenir de la spécification particuliére-cadre.

Les spécifications particuliéres ne doivent pas indiquer d’exigences inférieures a celles de la
spécification générique, intermédiaire ou particuliere-cadre. Si des exigences plus strictes
sont incluses, elles doivent étre indiquées en 1.9 de la spécification particuliére et indiquées
dans les programmes d'essais, par exemple, par un astérisque.

Par pcommodité, les informations de 1.4.2 peuvent étre présentées sous forme de tableau.

Les |[informations suivantes doivent étre données dans chaque spécification particuliere ef les
valeurs citées doivent de préférence étre choisies parmi celles données_'dans ['anticle
appfoprié de la présente spécification intermédiaire.

1.4.2 Dessins d’encombrement et dimensions

Une| illustration des condensateurs doit étre incluse pour ~lidentifier facilement| les
condensateurs et les comparer a d’autres. Les dimensions et I€s-tolérances associées| qui
affe¢tent l'interchangeabilité et le montage, doivent étre données dans la spécificgtion
particuliere. Toutes les dimensions doivent de préférencé/étre indiquées en millimefres.
Toufefois, quand les dimensions originales sont indiquées en pouces, les dimensjons
conyerties en millimétres doivent étre ajoutées.

Les valeurs numériques relatives au corps doivent éire données de la maniéere suivante:

— ¢as général: largeur, longueur et hauteur;
— pour les corps cylindriques: diametre et longueur.

Les valeurs numériques des bornes daivent étre les suivantes:
— pour les bornes a broches: diamétre, longueur et espacement.

Lorsique la configuration est differente de celle décrite ci-dessus, la spécification particuliére
doit findiquer de telles informations sur les dimensions et décrire le condensateur.

1.4.3 Montage

La spécification particuliére doit indiquer la méthode de montage a utiliser pour une utilisation
normale et lofs-des essais de vibrations et de secousses ou de chocs. La conception du
condensatelr peut étre telle que des supports de montage spéciaux soient exigés pour|son
utiligation~Dans ce cas, la spécification particuliére doit décrire les supports de montage.|Ces
supports~de montage doivent étre utilisés lors des essais de vibrations et de secousses ol de
chogs:

1.4.4 Valeurs assignées et caractéristiques
1.4.4.1 Généralités

Les valeurs assignées et les caractéristiques doivent étre données conformément aux
paragraphes applicables de la présente spécification intermédiaire, y compris les éléments
spécifiés de 1.4.4.2 a2 1.4.4.4.

1.4.4.2 Plage de capacités nominales

Voir 2.2.1.
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Quand des produits approuvés conformément a la spécification particuliére ont des plages de
capacités nominales différentes, il convient d’ajouter la déclaration suivante:

"La plage de capacités nominales disponible dans chaque plage de tensions est indiquée
dans le registre des agréments, disponible par exemple sur le site web www.iecq.org."

1.4

4.3 Caractéristiques particuliéres

Des caractéristiques supplémentaires peuvent étre indiquées, si elles sont considérées
comme nécessaires pour spécifier de fagcon appropriée le composant pour les besoins de la

conception et de 'application

1.4

4 Brasure

La gpécification particuliére doit indiquer les méthodes d’essai, les sévérités et les’exigences

applicables aux essais de brasabilité et de résistance a la chaleur de brasage:

1.4

La gpécification particuliere doit indiquer le contenu du marquage, surle condensateur e
I’empallage. Tout écart par rapport a 1.6 doit étre indiqué dans la(specification particuliére|.

1.5

Pou

ains] que les suivants, s’appliquent.

L'IS

en normalisation, consultables aux adresses suivantes:

1.5.
cap
<co
rési

sinupoidale a une fréquence spécifiée

1.6
1.6.

Voir|2.4de"I'lEC 60384-1:2016, et 1.6.2, 1.6.3 et 1.6.4 du présent document.

1.6.

b Marquage

Termes et définitions

les besoins du présent document, les termes et/les définitions de I'lEC 60384-1:2

D et I'lEC tiennent a jour des bases de donnégs terminologiques destinées a étre utilis

IEC Electropedia: disponible a I'adresse http://www.electropedia.org/

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

cité
densateur électrolytique>" capacité d'un circuit équivalent ayant une capacité et
g$tance en série mesurée avec une forme d'onde de courant alternatif approximativen

Marquage

Généralités

sur

016,

tées

une
nent

Informations relatives au marquage

Les informations fournies par le marquage sont normalement choisies dans la liste suivante;
I'importance relative de chaque élément est indiquée par sa position dans la liste:

a)
b)
c)

d)
e)
f)

polarité des sorties;

capacité nominale;

tension assignée (la tension continue peut étre représentée par le symbole:

—__ (IEC 60417-5031-2002-10) ou —);
année et mois (ou année et semaine) de fabrication;
nom du fabricant et/ou marque de fabrique;

tolérance sur la capacité nominale;
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g) température de catégorie;

h) désignation du type par le fabricant;

i) référence a la spécification particuliere.

1.6.3 Marquage sur les condensateurs

La polarité des sorties doit étre marquée. Les autres informations indiquées en 1.6.2 sont
marquées si elles sont nécessaires.

Tout marquage doit étre lisible et difficilement effagable par frottement des doigts.

1.6.

Marquage sur I’emballage

Il cgnvient que I’emballage contenant les condensateurs porte un marquage clair indiq

tout

2

2.1

Les
cara

Les
caté
1:20

Les
suiv

Les
max

2.2
2.2,

Les

Les

s les informations présentées en 1.6.2, si elles sont nécessaires.

Valeurs assignées et caractéristiques préférentielles

Caractéristiques préférentielles

catégories climatiques préférentielles doivent étre dennées uniquement dans
ctéristiques préférentielles.

condensateurs couverts par la présente spécification intermédiaire sont classés
gories climatiques selon les régles générales données dans I'Annexe A de I'lEC 60
13.

températures minimale et maximale de(catégorie doivent étre prises parmi les val
antes:

empérature minimale de catégories -55 °C;

empérature maximale de catégorie: +105 °C et +125 °C.

male de catégorie respectivement.

Valeurs assigneées préférentielles
Capacité nominale (Cy)

valeurs (preférentielles de capacité nominale sont données en microfarads (uF).

valeurs préférentielles de capacité nominale doivent étre choisies dans la série E1

bant

les

en
D6 8-

eurs

sévérités pour les essais'froids et en chaleur séche sont les températures minimale et

P de

I''E

60063 comme suit:

et le

1,.0-12-15-18-22-27-33-3,9-4,7-56-6,8-28,2;

urs multiples décimaux (x 10", n: nombre entier).

2.2.2 Tolérance sur la capacité nominale

Les

valeurs préférentielles de la tolérance sur la capacité nominale sont:

10 % et £ 20 %.
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2.2.3 Tension assignée (Ug)

Les valeurs préférentielles des tensions continues assignées issues de la série R10 et R20 de
la norme ISO 3 sont:

- apartirde R10:1,0-1,25-16-2,0-2,5-3,15-4,0-5,0-6,3 - 8,0;
— a partir de R20: 3,51 -4,5;
— et leurs multiples décimaux (x 10", n: nombre entier).

2.2.4 Tension de la catégorie (U¢)

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

2.2,

La
le pl

Surtension

urtension doit étre 1,15 fois la tension assignée, arrondie (2 chiffres significatifs) au
us proche (voir Tableau 1).

Tableau 1 — Surtensions

volt

Valeurs en|volts
Tension 2,0 2,5 4,0 5,0 6,3 8,0 10 12:5 16 20 25 35 50
assignée
Burtension 2,3 2,9 4,6 5,8 7,2 9,2 12 14 18 23 29 40 58

2.2,

La V|

3

3.1

La (
feuil

3.2

Les
part
puis

h

b Température assignée
aleur de la température assignée doit éire-la température maximale de catégorie.
Procédures d’assurance de la‘qualité

Etape initiale de fabrication

e d’anode formée.

Modéles associables

condensateurs considérés comme étant associables sont des condensateurs produ
r de matériaux et processus similaires, bien que leurs valeurs et les tailles des boi
sent étre différentes.

rincipale étape de fabri¢cation est I'évaluation par le fabricant de condensateurs de la

ts a
tiers

3.3

£ . g . ifiés de lots lives

Les informations exigées en Q.1.5 de I'lEC 60384-1:2016 doivent étre mises a disposition,
lorsqu’elles sont prescrites dans la spécification particuliére et lorsqu’elles sont demandées
par un acheteur. Aprés l'essai d’endurance, les parametres exigés sont la variation de
capacité, la tangente de I'angle de perte ou la résistance série équivalente et le courant de
fuite.

1 L'1SO 3 donne la valeur 3,55 pour R20.
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3.4 Procédures d’homologation (QA)
3.4.1 Généralités

Les procédures d’essais d’homologation sont présentées a I'Article Q.2 de I'lEC 60384-1:2016.

Le programme a utiliser pour les essais d’homologation s'appuyant sur des essais lot par lot
et des essais périodiques est présenté en 3.5. La procédure utilisant un programme avec un
nombre d’échantillons fixe est présentée en 3.4.2 et 3.4.3.

3.4.2 Homologation s'appuyant sur la procédure utilisant un nombre d'échantillons
fixe

La grocédure avec un nombre d'échantillons fixe est décrite en Q.2.4 de I'lEC 60384=1:2D16.
L’échantillon doit étre représentatif de la gamme de condensateurs pour Jesquels |une
homplogation est demandée. L'échantillon peut étre constitué de la totalité ou(diune partie de
la gamme donnée dans la spécification particuliére.

L'échantillon doit étre constitué de quatre spécimens possédant les: tensions assignées
maxjmales et minimales, et, pour ces tensions, les tailles de boitiersymaximales et minimales.
Lorgque le nombre de tailles de boitiers est supérieur a quatre,)un essai doit aussi |étre
effe¢tué sur un boitier intermédiaire. Dans chacune de ces combinaisons (valeurs) taill¢ de
boitier/tension, la capacité maximale doit étre choisie. Ainsi, pour homologuer une gamme,

quatfre ou six valeurs sont exigées pour les essais. Lorsque la’gamme est composée de mjoins
de quatre valeurs, le nombre de spécimens a soumettre aux essais doit étre celui exigé pour
quafre valeurs.

Deuk (pour six valeurs) ou trois (pour quatre valeurs) spécimens par valeur peuvent |étre
utiligés pour remplacer les spécimens non conformes en raison d’incidents non attribuaples
au fabricant.

Les | nombres donnés dans le Groupe'0 laissent présumer que tous les groupes pont
applicables. Si ce n’est pas le cas, lesshombres peuvent étre réduits en conséquence.

Lorsique des groupes supplémentaires sont ajoutés au programme d’essais d’homologatiop, le
nompre de spécimens exigé pour le Groupe 0 doit se voir ajouter le nombre exigé pour les
groupes supplémentaires.

Le Tableau 2 donne\le nombre d’échantillons a soumettre a essai dans chaque groupé¢ ou
soug-groupe et leX nombre admissible d’éléments non-conformités pour les essais
d’homologation,

3.4.3 Essais

Les |sefies complétes d'essais spécifiés dans le Tableau 2 et le Tableau 3 sont exigées pour
I'homologation des condensateurs COUVEerts par une speciiication particuliere. Les essais de
chaque groupe doivent étre effectués dans l'ordre indiqué.

La totalité de I’échantillon doit étre soumise aux essais du Groupe 0, puis divisée pour les
autres groupes.

Les spécimens trouvés non conformes pendant les essais du Groupe 0 ne doivent pas étre
utilisés pour les autres groupes.

L'homologation est accordée lorsque le nombre d'éléments non conforme est nul.

Ensemble, le Tableau 2 et le Tableau 3 forment le programme d’essais avec un nombre
d'échantillons fixe pour I'homologation s'appuyant sur la procédure avec un nombre
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