IEC 60384-1:2016-02(en-fr)

IEC 60384-1

Edition 5.0 2016-02

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Fixed capacitors for use in electronic equipment —
Part 1. Generic specification

Condensateurs fixes utilisés dans les équipements électroniques —
Partie 1: Spécification générique




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

www.iec.ch

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2016 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or
your local IEC member National Committee for further information.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite
ni utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie
et les microfilms, sans I'accord écrit de I''EC ou du Comité national de I'lEC du pays du demandeur. Si vous avez des
questions sur le copyright de I''EC ou si vous désirez obtenir des droits supplémentaires sur cette publication, utilisez
les coordonnées ci-aprés ou contactez le Comité national de I'lEC de votre pays de résidence.

Tel.: +41 22 91902 11
Fax: +41 22 919 03 00
info@iec.ch

About the IEC

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

About IEC publications

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

IEC Catalogue - webstore.iec.ch/catalogue

The stand-alone application for consulting the entire
bibliographical information on IEC International Standards,
Technical Specifications, Technical Reports and other
documents. Available for PC, Mac OS, Android Tablets and
iPad.

IEC publications search - www.iec.ch/searchpub

The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee,...). It also gives information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published
details all new publications released. Available online and
also once a month by email.

Electropedia - www.electropedia.org

The world's leading online dictionary of electronic and
electrical terms containing 20 000 terms and definitions in
English and French, with equivalent terms in 15 additional
languages. Also known as the International Electrotechnical
Vocabulary (IEV) online.

IEC Glossary - std.iec.ch/glossary

65 000 electrotechnical terminology entries in English and
French extracted from the Terms and Definitions clause of
IEC publications issued since 2002. Some entries have been
collected from earlier publications of IEC TC 37, 77, 86 and
CISPR.

IEC Customer Service Centre - webstore.iec.ch/csc

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

A propos de I'lEC

La Commission Electrotechnique Internationale (IEC) est la premiére organisation mondiale qui élabore et publie des
Normes internationales pour tout ce qui a trait a I'électricité, a I'électronique et aux technologies apparentées.

A propos des publications IEC

Le contenu technique des publications IEC est constamment revu. Veuillez vous assurer que vous possédez I'édition la
plus récente, un corrigendum ou amendement peut avoir été publié.

Catalogue IEC - webstore.iec.ch/catalogue

Application autonome pour consulter tous les renseignements
bibliographiques  sur  les Normes internationales,
Spécifications techniques, Rapports techniques et autres
documents de I'IEC. Disponible pour PC, Mac OS, tablettes
Android et iPad.

Recherche de publications IEC - www.iec.ch/searchpub

La recherche avancée permet de trouver des publications IEC
en utilisant différents criteres (numéro de référence, texte,
comité d’études,...). Elle donne aussi des informations sur les
projets et les publications remplacées ou retirées.

IEC Just Published - webstore.iec.ch/justpublished

Restez informé sur les nouvelles publications IEC. Just
Published détaille les nouvelles publications parues.
Disponible en ligne et aussi une fois par mois par email.

Electropedia - www.electropedia.org

Le premier dictionnaire en ligne de termes électroniques et
électriques. Il contient 20 000 termes et définitions en anglais
et en frangais, ainsi que les termes équivalents dans 15
langues additionnelles. Egalement appelé Vocabulaire
Electrotechnique International (IEV) en ligne.

Glossaire IEC - std.iec.ch/glossary

65 000 entrées terminologiques électrotechniques, en anglais
et en francais, extraites des articles Termes et Définitions des
publications IEC parues depuis 2002. Plus certaines entrées
antérieures extraites des publications des CE 37, 77, 86 et
CISPR de I'EC.

Service Clients - webstore.iec.ch/csc

Si vous désirez nous donner des commentaires sur cette
publication ou si vous avez des questions contactez-nous:
csc@iec.ch.


mailto:info@iec.ch
http://www.iec.ch/
http://webstore.iec.ch/catalogue
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:csc@iec.ch
http://webstore.iec.ch/catalogue
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:csc@iec.ch

IEC 60384-1

Edition 5.0 2016-02

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Fixed capacitors for use in electronic equipment —
Part 1. Generic specification

Condensateurs fixes utilisés dans les équipements électroniques —
Partie 1: Spécification générique

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE
INTERNATIONALE

ICS 31.060 ISBN 978-2-8322-3153-1

Warning! Make sure that you obtained this publication from an authorized distributor.
Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distributeur agréé.

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



-2 - IEC 60384-1:2016 © IEC 2016

CONTENTS

O T T 1 5 P 9
INTRODUGCTION ...ttt et e et e et e e e e et a s et e et r e e e en e eneen 11
LT =T 4 1= = | PSPPI 13
1.1 ST o] 0] o 1< I PPV P TR 13
1.2 NOIMALIVE T I BN CES .. et 13
QLT o1 T oT= L - - 15
2.1 Symbols, units and abbreviated terms .........ccoooiiiiii 15
2.11 LCT] 1= - | R PP 15
2.1.2 Letter SYMDOIS ... 15
2.1.3 AD D EVIALIONS . 16
2.2 Terms and definitioNS ... 16
2.3 Preferred values and additional technical requirements..............cooceviviiiiieiiiiinennn. 21
2.3.1 LCTT 1= - | R PP 21
2.3.2 Preferred values of nominal capacitance .............cocovveiiiiiiiicic e 21
2.3.3 Preferred values of rated voltage ..........ooiiriiiiiii 21
2.3.4 Rated @.C. 1080 ... 21
2.3.5 Rated pulSE 10Ad ... ..ieiii e 22
2.3.6 Temperature derated VOItAGE. ... ...ocuiuiiiiii e 22
2.4 7= T 23
24.1 LCT] 1= - | R PP 23
2.4.2 (0T 110 Vo [ PP 23
Quality asSSESSMENT PrOCEAUIES ..ivuiuiiiit et e et e et ee e enes 23
Tests and MeasuUremMeENt PrOCEAUIES. .. ...ttt enees 24
4.1 LT =T o 1= = | P PP 25
4.2 Standard atmospheric CONAItIONS ... ..ive i 25
4.2.1 Standard atmospheric conditions for teSting.........cocveiiiiiiiii 25
4.2.2 RECOVEIY CONAIIONS .. .t e e e eaees 25
4.2.3 ReETEree CONAITIONS . .uiiti e e s 26
4.2.4 Reference CoNAitioNS .. ... 26
4.3 Y/ o N 26
4.4 Visual examination and check of dimensions ... 26
4.4.1 Visual eXamiNation ........oiuii e 26
4.4.2 DimMeNSIiONS (QAUGING) - vuenentiieiat et e e e e e e et e e e ennes 26
4.4.3 DIimensions (detail) ... 26
4.5 INSUIALION TESISTANCE .uuieiii e e ans 27
4.5.1 PreCONdItIONING ... 27
4.5.2 Measuring CONAItIONS .....iuiii e e e e e eneen 27
4.5.3 I E] A 0T 1 S PRSP 27
454 TSt METNOAS .o e 27
455 Temperature COMPENSALION ... ..ttt e e e e aeeaeenns 28
4.5.6 Conditions to be prescribed in the relevant specification ...............ccoccoveienninn 28
4.6 VO g PrOOT o e e 29
4.6.1 (CT] 1= - | PP 29
4.6.2 Test circuit (for the test between terminations)..........ccoovviiiiiiiiiie e 29
4.6.3 =53 PP 30

4.6.4 REQUITEMENTS ..t 32



IEC 60384-1:2016 © IEC 2016 -3-

4.6.5 Conditions to be prescribed in the relevant specification .............................. 32
4.7 02T o= 1o 1 £=1 o [of - PP PP PTPT 32
4.7.1 Measuring frequency and measuring voltage ..........c.ccocoviiiiiiiiiin e 32
4.7.2 MeasUrNg EQUIPMENT ... e e et e e eae 33
4.7.3 Conditions to be prescribed in the relevant specification .............................. 33
4.8 Tangent of loss angle and equivalent series resistance (ESR)..........ccocoeiiiiiannnn. 33
4.8.1 Tangent of [0SS ANgle .. ..o 33
4.8.2 Equivalent series resistance (ESR)......ccociiiiiiiiiici i 33
4.9 LEAKAGE CUIMTENT ...ttt ettt e ea e ae e 34
4.9.1 PreCONdItiONING .. 34
4.9.2 TeSEMETNOM. ... 34
4.9.3 P O BT SOUICE ..ttt 34
4.9.4 Y oY= T LT gL = Lo ol U - Vo VAN 34
4.9.5 =15 Ao (o] L 34
4.9.6 Conditions to be prescribed in the relevant specification ............................... 34
o O B 1 4 o T=To =Yg o = SO RPR 34
4.11 Self-resonant frequency and iNdUCLANCE ........ccc.vviiiiiiiiii e 35
4.11.1 Self-resonant frequency (fy)..........cooooo 35
4.11.2 F T (8o = T g [od =P 38
4.11.3 Conditions to be prescribed in the relevant specification .......................c.c... 38
4.12  Outer foil termMiNAtiON ... ..o 38
4.13  RObUSINESS Of terMINAtIONS ...t e 39
4.13.1 LT o= = 1 39
4.13.2 TestUag —Tensile....cc.ooooiiiiiiiiiiii 39
4.13.3 Test Ub — Bending (half of the sample) ... 40
4.13.4 Test Uc — Torsion (remaining sample) ..o 40
4.13.5 BN E O Lo R 1o o U = P 40
4.13.6 VisuUal @XamMINATION . ... 40
4.14 Resistance to soldering heat .......c.oiiiiii 41
4.14.1 Preconditioning and initial measurement..............c.ooiiiiii 41
4.14.2 IS S ] (0T =T o 11 41
4.14.3 R B C OV Y it 41
4.14.4 Final inspection, measurement and requUIreMentsS.........c..ccovevviiiiiineii e 41
415 SOlderability v 41
4.15.1 LCT] 1= - | R PP 41
4.15.2 PreCONdItiONING ..veeii e 41
4.15.3 BT A o] o Lo =T 1N ] o PP 42
4.15.4 Final inspection, measurements and requUIremMentS..........coeeviiiiiineieinneneennes 42
4.16 Rapid change of tEMPErature ........couiiiiiiii e 42
4.16.1 INItial MEASUIBIMENT ... e e e enen 42
4.16.2 LIS A ] (017 =T o 11 42
4.16.3 Final inspection, measurements and requirementsS..........ccooeoveiiiiiiiiiiiinnenns. 42
Y AT o = {0 Yo PPN 42
4.17.1 INTtIAl MEASUIEMENT. ... e e ea e eas 42
4.17.2 =T A o] foTol=To [V 1 7= TP 43
4.17.3 Electrical test (intermediate measurement) ..........cooiviiiiiiiiiiii e 43
4.17.4 Final inspection, measurements and requirementsS...........cooeoviiiiiiiiiiiiinnenns, 43
4.18 BUMp (repetitive SNOCK) .....c.iie i 43

4.18.1 INItIAl MEASUINEMENT. .. et et e e aes 43



-4 - IEC 60384-1:2016 © IEC 2016

4.18.2 BT A o] o Lo =T 1N U 43
4.18.3 Final inspection, measurements and requIremMentS..........cooeviiiiiiineiiinnineennes 43
419 SOCK e e 43
4.19.1 INitial MEASUIEMENT. .. . e e eaes 43
4.19.2 IS A ] (0T =T o 1T 43
4.19.3 Final inspection, measurements and requirementsS...........ccoooveiiiiiiiiiniinnennen 44
4.20  CoNtAINET SEAIING ...itii i 44
o R O 1 4 = L T =Y o LU =] o Lo - 44
4.21.1 LT o= = 1 44
4.21.2 INTtiAl MEASUIEMENTS . iu e 44
4.21.3 D A 1T | PR 44
4.21.4 Damp heat, cyclic, Test Db, first Cycle ......ccoviiiiii e 44
4.21.5 [0 [0 P 44
4.21.6 LOW BUE PIESSUIE L.ttt ettt ettt et et e ettt e e e e et eenas 45
4.21.7 Damp heat, cyclic, Test Db, remaining cycles .........cccocoiiiiiiiiciiiiieen, 45
4.21.8 Final MeasSUremMENTS. ... e 45
4.22 Damp heat, steady State......cciiiiiiiii 45
4.22.1 INitial MEASUIEMENT. .. . e e 45
4.22.2 =T A o] feTol=To [V ] 7= TP 45
4.22.3 Final inspection, measurements and requirements...........ccoceveeiviiiiieinieneennn, 46
2 N X T 1U = Vg Yo = 46
4.23.1 INTtIAl MEASUIEMENTS . iu i e e e 46
4.23.2 BT A o] o Lo =T 1N ] o PP 46
4.23.3 Conditions to be prescribed in the relevant specification ...............ccocoveiennin 46
4.23.4 BT A0 1 = Vo = 46
4.23.5 Placement in the test chamber . ... 47
4.23.6 R B OV Y it e e e 47
4.23.7 Final inspection, measurements and requirementsS..........cc.ooeeviiiiiiiiiniiinenne. 47
4.24  Variation of capacitance with temperature...........ocovviviiiii i 48
4.24.1 StAtic METNOA. .. . e 48
4.24.2 DynNamiC MEtNOd .. ..o e 48
4.24.3 Methods Of CalCUIAtioN ... ... 49
R ] (o] ¢ To [ S PP PR 50
4.25.1 Storage at high temMPerature ........coiviiii e 50
4.25.2 Storage at low temMPerature ... 50
] S B S U o PP 51
4.26.1 INTtIAl MEASUIEMENT. ... e e ea e eas 51
4.26.2 =T A o] feTol=To [V ] 7= TP 51
4.26.3 Final inspection, measurements and requirements..........cccoeveeeiiiiieneiiiennennns 52
4.26.4 Information to be given in the relevant detail specification............................. 52
4.27 Charge and discharge tests and inrush current test..........ccooiiiiiiii i, 52
4.27.1 INTtIAl MEASUIEMENT. ... e e e e ea e eas 52
4.27.2 =T A o] foTol=To [V 1 7= TP 52
4.27.3 Charge and diSCharge ........ooiiiiii e 53
4.27.4 INPUSKH CUITENT et e e et aas 54
4.27.5 Final inspection, measurements and requirements...........ccoeveeiiviieenciiiennennnn 54
4.28 Pressure relief (for aluminium electrolytic capacitors).........cocoeevviiiieiiiiiiciieeeenn, 54
4.28.1 LT 7= = U 54

4.28.2 A BT i 54



IEC 60384-1:2016 © IEC 2016 -5-

4.28.3 D T O (= PP 54
4.28.4 P UM ALIC 1Ot .. e e 54
4.28.5 Final inspection, measurements and requirements...........ccocoveiiiiiiiniiniieneennn, 54
4.29 Characteristics at high and low temperature..........cccooiiiii i 54
4.29.1 IS A ] (0T =T o 1T 54
4.29.2 REQUITEMENTS ...t ettt e et e e e 55
4.30  Thermal stability teST .. ..o 55
4.31 Component SOIVENE FESISTANCE ........ivii i e 55
4.31.1 INItial MEASUIBIMENTS L .t e e enes 55
4.31.2 LIS A ] (017 =T o 11 55
4.31.3 Final inspection, measurements and requirementsS..........cc.ooeeviiiiiiiiiniiinenne. 55
4.32 Solvent resistance of Marking........cccvoiiiiii i 55
4.32.1 I A ] (017 =T o 1T 55
4.32.2 Final inspection, measurements and requUIremMentsS.........ccooeviiiiiiineieiieneennes 56
4.33 Mounting (for surface mount capacitors only) ........c.coooiiiiiiiiiiiii 56
4.33.1 SUD S A et 56
4.33.2 WaAVE SOIBIING et e e 56
4.33.3 REFIOW SOIAEIING . e e 56
R R ] 1= U 1= 1= 59
4.34.1 I A ] (0 1o =T LU 59
4.34.2 Final inspection, measurements and requUIremMentS..........cooeviiiiineieineneennns 59
4.35 Substrate bending teSt ... 59
4.35.1 BT A o] o Lo =T 1N ] o PP 59
4.35.2 R B OV Y ot 60
4.35.3 Final inspection and reqUIrEMENTS ......couiiiiiii i e 60
4.36  DieleCtric abSOrPtion ... 60
4.36.1 LIS A ] (017 =T o 11 60
4.36.2 REQUITEIMENT ... et ettt e et e ee e 61
4.37 Damp heat, steady state, accelerated .........cccovviiiiiiiiiiii 61
4.37.1 INTtIAl MEASUIEMENTS ..ot e ea e eas 61
4.37.2 TSt METNOAS ..t e 61
4.37.3 I A ] (0 To7 =T LU P 61
4.37.4 Final inspection, measurements and requirementsS..........cc.ooeoveiiiiiiiiiiniiinnenne, 61
4.38  Passive flammability.... ... 61
4.38.1 BT A o] o Lo =T o LU ] o TP 61
4.38.2 Final inspection, measurements and requUIremMentS..........cooeviiviiiineieineneennes 62
4.39  High SUINgE CUITENT St e ittt e e ens 62
4.39.1 INitial MEASUIBIMENTS 1 .t e e enen 62
4.39.2 IS A ] (0T =T o 1T 62
4.39.3 Requirements for the charging Circuit ... 63
4.39.4 NONCONTOIMING IBIMS L.t e e anenen 63
4.40 Voltage transient overload (for aluminium electrolytic capacitors with non-
Y01 1o I = =Toa d o] )2 (=) S 63
4.40.1 INitial MEASUIEMENT. ... et eae 63
4.40.2 IS S ] (0T =T o 11 63
4.40.3 Final inspection, measurements and requirements..........c..ooeoviiiiiiiniiiinnenns. 65
4.40.4 Conditions to be prescribed in the relevant specification ............c..ccoocoveiennin 65
4,41  WhISKEr groWth 1St . it 65

4.41.1 NI e 65



-6 — IEC 60384-1:2016 © IEC 2016

4.41.2 Preparation of SPECIMEN......o.ii e 66
4.41.3 INItial MEASUIBIMENT ... e e e enes 66
4.41.4 I A ] (0 1o =T 1N 66
4.41.5 TS SOV IS ettt 66
4.41.6 Final inspection, measurements and requirements..........cccoeveeeiiiieeneiiiennennnn 66
Annex A (informative) Interpretation of sampling plans and procedures as described in
IEC 60410 for use within quality assessment SYSIEMS.......c.ovi i 67
Annex B (informative) Rules for the preparation of detail specifications for capacitors
and resistors for electronic equipment for use within quality assessment systems ............... 68
B.1 B = V111 o T PP 68
B.2 Reference Standard...........ooiiiiii e 68
B.3 031 (o101 =11 o] o H PP 68
Annex C (informative) Layout of the first page of a PCP/CQC specification ......................... 69
Annex D (informative) Requirements for capability approval test report.........ccccoeeviiivenannn. 70
D.1 GBNBIAL. e e 70
D.2 L =0 [T (= 0 0= 0 70
D.3 Summary of test information (for each CQC) .......oiiiiiiiiii e, 70
D.4 Y == 0T = 0= o) = oo o 70
Annex E (informative) Guide for pulse testing of capacitors.........ccocovviiiiiiiiiiieeas 71
E.1 L@ A= Y PP 71
E.2 Typical capacitor pulse CONAItIONS ..o e 71
E.3 Effect of inductance on pulSe teStiNG .....c.oveiiiiiii e 72
Annex F (informative) Guidance for the extension of endurance tests on fixed
(o ] o 2= o | {0 = 74
F.1 L@ 1Y LY QYT PP 74
F.2 LT 1o LY 11 PP 74
Annex G (normative) Damp heat, steady state with voltage applied, for metallized film
(or- Yo F= Lol [ (o] 3o 01| VAN 75
G.1 L@ A= T Y PP 75
G.2 T ST PrOCEAUIE ...t ettt ettt a e 75
Annex H (normative) Accelerated damp heat, steady state, for multilayer ceramic
Lo =Y 0 T= o3 1 0] £ ] 1Y/ 76
H.1 MOUNEING OF CAPACITOIS ...t 76
H.2 INTtial MEASUIEMENT ... e e e e e ees 76
H.3 LT A o] o 1o =T o 1N | o T PP RPR 76
H.4 R B OV Y et e e 76
H.5 Final inspection, measurements and requUIremMentsS .........cccoovviiiiiiiiiiii e 76
Annex Q (informative) Quality assesSSment ProCedUIES .......ivuiiiiiiiiiiei e 77
Q.1 LT =T 0 T=T = | P 77
Q.1.1 SCOPE OF thiS @NNEX .ivnieiii e 77
Q.1.2 Quality assessment definitions ... ... 78
Q.1.3 S 1Yo 78
Q.1.4 Alternative test MethodsS. ... ..o 79
Q.15 Certified test records of released 10tS ..o, 79
Q.1.6 0 aTod aT=Tod 1C=To o T= L=V 0= = 79
Q.1.7 Delayed deliVEIY ... e 79
Q.1.8 R B DAL et e 79
Q.1.9 Registration of approvals.........cccooiiiiiiii 80

Q.1.10 Manufacture outside the geographical IMitS .........ccooviiiiiiiiiiis 80



IEC 60384-1:2016 © IEC 2016 -7 -

Q.2 Qualification approval (QA) ProOCEAUIES .....iuiuit i 80
Q.21 Eligibility for qualification approval............ccoooiiiiiiii 80
Q.2.2 Application for qualification approval ..........ccooiiiiiii e, 80
Q.2.3 SUDCONTIACTING .ttt ee e 80
Q.2.4 Test procedure for the initial product qualification approval ........................... 80
Q.2.5 Granting of qualification approval ... 80
Q.2.6 Maintenance of qualification approval............coooiiiiiii 81
Q.2.7 Quality conformance INSPECHION ...ttt 81

Q.3 Capability approval (CA) ProCEAUIES. ... iuu i 81
Q.3.1 LT =T 1=Y - | PPt 81
Q.3.2 Eligibility for capability approval ....... ..o 81
Q.3.3 Application for capability approval ........cccooviiiiii 82
Q.34 SUDBCONITACTING .ot 82
Q.3.5 Description of the capability ... 82
Q.3.6 Demonstration and verification of capability ..............cocooiii 82
Q.3.7 Granting of capability approval ... 82
Q.3.8 Maintenance of capability approval............cocooiiiiiiii 82
Q.3.9 Quality conformance INSPECHION .......iuiii i 82

Q.4 Technology approval (TA) ProCEAUIE .......euiitiie e 83
Q4.1 LT =Y 1= - | 83
Q.4.2 Eligibility for technology approval ..o 83
Q.4.3 Application of technology approval ..o 83
Q4.4 SUDCONTIACTING ettt eees 83
Q.4.5 Description of teChNOIOGY ....cviiiiiii 83
Q.4.6 Demonstration and verification of the technology ...........coooiiiiiin, 83
Q.4.7 Granting of technology approval..........coooiiiiiiii e 84
Q.4.8 Maintenance of technology approval..........coccoiiiiiiiii i 84
Q.4.9 Quality conformance INSPECHION .......iuii i 84

271 0T = o1 1 1t 85
Figure 1 — Reactive power against freQUENCY .. ..o e 22
Figure 2 — Relation between category temperature range and applied voltage...................... 23
Figure 3 — Voltage-proof 1St CIFCUIL. ... .. e e e e eenas 30
Figure 4 — Schematic diagram of the impedance measuring CirCuit..............coocoviiiiiiiiinennen, 35
Figure 5 — Capacitor mounting arrangement .. .. ... aeaeaas 36
Figure 6 — Capacitor mounting armrangemeNt ... ......iuiiiiii e e e e e enns 37
Figure 7 — Typical diagram of an absorption oscillator-wavemeter.............ccoveeiiviieiiiiiiinenns 37
Figure 8 — Schematic diagram of the measuring CirCuit ............ccocoviiiiiiiii 38
FIQUIE O — TeSt CIICUIT ettt ettt e et e e et eaaenns 39
Figure 10 — Test circuit for electrolytic CapaCitors ......cc.oiiiiiiiiiii e 47
o L0 =T A R =Y - )Y o o U P 51
Figure 12 — TRYFISTOr CIMCUIT ...uiuitiii e e e ettt e e e e 51
Figure 13 — Voltage waveform acroSSs CapPaCitOr .. ....viuiiirii i e e e 52
Figure 14 — Voltage and current Waveform ..o e 53
Figure 15 — Suitable substrate for mechanical tests ..o 58

Figure 16 — Suitable substrate for electrical teStS..... ..o 59



- 8- IEC 60384-1:2016 © IEC 2016

Figure 17 — High SUrge CUMTENT teST ... e eaas 63
Figure 18 — Voltage transient overload test CirCUIt .........cooviiiiiii e 64
Figure 19 — Voltage WavefOrmM .. ... e 65
Table 1 — Referee CONUIIONS. . oouii i e e anes 26
Table 2 — Measurement of insulation reSIStANCE ... .....coviiiiiii e 27
Table 3 — MEASUIING POINTS ...ttt e ettt et et ettt e et e e et aenas 29
Table 4 — TeNSIHE fOrCE ..o e 40
L= Lo ] L= T 1o T o [ 1= P 40
Table 6 — NUMDEI Of CYCIES .. i e e aens 45

Table 7 — Severities and reqUIrEIMENTS ... e e 62



IEC 60384-1:2016 © IEC 2016 -9-

1)

2)

3)

4)

5)

6)

7)

8)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIXED CAPACITORS FOR USE IN ELECTRONIC EQUIPMENT -
Part 1: Generic specification

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
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, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

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

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

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

International Standard IEC 60384-1 has been prepared by IEC technical committee 40:
Capacitors and resistors for electronic equipment

This fifth edition cancels and replaces the fourth edition published in 2008 and constitutes a
technical revision, including minor revisions related to tables, figures and references.

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

INTRODUCTION added;
4.41 Whisker growth test added;

Annex Q completely restructured.



-10 - IEC 60384-1:2016 © IEC 2016

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

FDIS Report on voting

40/2420/FDIS 40/2444/RVD

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

A list of all the parts of the IEC 60384 series, under the general title Fixed capacitors for use
in electronic equipment, can be found on the IEC website.

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

The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC website under "http://webstore.iec.ch” in the data
related to the specific publication. At this date, the publication will be

» reconfirmed,

¢ withdrawn,

» replaced by a revised edition, or
*« amended.
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INTRODUCTION

The specification system for fixed capacitors for use in electronic equipment is structured in a
hierarchical system consisting of the following specification types.

Generic specification

The generic specification covers all subjects mainly common to the family of fixed capacitors
for use in electronic equipment, such as terminology, methods of measurement and tests.
Where the individual subjects require the prescription conditions or parameters specific to the
particular subfamily or type of fixed capacitor, such prescriptions are required to be given by
one of the subordinate specifications.

For the scope of fixed capacitors, the numeric reference to the generic specification is
IEC 60384-1.

Sectional specification

Sectional specifications cover all subjects additional to those given in the generic
specification, which are specific to a defined sub-group of fixed capacitors. These subjects
normally are preferred values for dimensions and characteristics, additional test methods and
relevant prescriptions for test methods given in the generic specification, prescriptions for
sampling and for the preparation of specimen, recommended test severities and preferred
acceptance criteria. The sectional specification also outlines the structure and scope of the
test schedules which are to be applied in all subordinate detail specifications.

For the scope of fixed capacitors, the numeric references to the sectional specifications reach
from IEC 60384-2 for polyester film capacitors to currently IEC 60384-26 for aluminium
electrolytic capacitors with conductive polymer solid electrolyte. The variety of sectional
specifications may be adapted to the portfolio of different technologies of fixed capacitors.

Detail specification

Detail specifications give directly, or by making reference to other specifications, all
information necessary to completely describe a given type and range of fixed capacitors,
including prescriptions of all values for dimensions and characteristics. They also give all
information required for the quality assessment of the covered type and range of fixed
capacitors within a suitable quality assessment system, including prescriptions for all applied
test severities and acceptance criteria, and the completed test schedules.

Detail specifications can be either specifications within the IEC system, another specification
system linked to IEC, or specified by the manufacturer or user. For the scope of fixed
capacitors, the numeric references to detail specifications are for example IEC 60384-3-101,
if related to the sectional specification IEC 60384-3 and to the ancillary blank detail
specification IEC 60384-3-1.

Blank detail specification

The hierarchical system of specifications is supplemented by one or more blank detail
specifications to a sectional specification, which are used to ensure a uniform presentation of
detail specifications. The blank detail specifications provide the specification writer with a
template on the layout to be adopted and on the information to be given and with guidance for
the preparation of detail specifications in line with the requirements of the superior generic or
sectional specifications. Blank detail specifications are not considered as relevant
specifications since they do not themselves describe any particular component.
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The presence of an established hierarchical specification system with blank detail
specifications permits the preparation of detail specifications even outside of the relevant IEC
technical committee.

For the scope of fixed capacitors, the numeric references to blank detail specifications are, for
example, IEC 60384-3-1, if related to the sectional specification IEC 60384-3.

Relevant specification

In this system the term “relevant specification” addresses subordinate specifications
containing specific requirements, where applicable.

Any generic or sectional specification may use abstract and universal references to
subordinate specifications of either hierarchical level by use of the expression “relevant
specification”.

Generic
specification
Sectional Sectional Sectional A
specification specification specification
Blank detail
ification |77 1
specification
Detail Detail
A A 2
specification specification J
IEC

Key
1 Indicates the range of “Relevant specifications” to the superior generic specification, where applicable.

2 Indicates the range of “Relevant specifications” to the superior sectional specification, where applicable.
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FIXED CAPACITORS FOR USE IN ELECTRONIC EQUIPMENT —

Part 1: Generic specification

1 General

1.1 Scope

This part of IEC 60384 is a generic specification and is applicable to fixed capacitors for use
in electronic equipment.

It establishes standard terms, inspection procedures and methods of test for use in sectional
and detail specifications of electronic components for quality assessment or any other
purpose.

1.2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 60027 (all parts), Letter symbols to be used in electrical technology

IEC 60050 (all parts), International Electrotechnical Vocabularyl

IEC 60062, Marking codes for resistors and capacitors

IEC 60063, Preferred number series for resistors and capacitors

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

IEC 60068-2-1:2007, Environmental testing — Part 2-1: Tests — Tests A: Cold

IEC 60068-2-2:2007, Environmental testing — Part 2-2: Tests — Tests B: Dry heat

IEC 60068-2-6:2007, Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal)
IEC 60068-2-13:1983, Environmental testing — Part 2-13: Tests — Test M: Low air pressure

IEC 60068-2-14:2009, Environmental testing — Part 2-14: Tests — Test N: Change of
temperature

IEC 60068-2-17:1994, Environmental testing — Part 2-17: Tests — Test Q: Sealing

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 60068-2-21:2006, Environmental testing — Part 2-21: Tests — Test U: Robustness of
terminations and integral mounting devices

1  www.electropedia.org
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