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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIXED CAPACITORS FOR USE IN ELECTRONIC EQUIPMENT -

Part 22: Sectional specification —
Fixed surface mount multilayer capacitors of ceramic dielectric, Class 2

FOREWORD

governmental organizations liaising with the IEC also partlmpate i
with the International Organlzatlon for Standardization (ISO

2) The formal decisions or agreements of IEC on technical matiers , As possible, an international
consensus of opinion on the relevant subjects since (eat i ittee has representation from all

and are accepted by IEC National
Committees in that sense. While all reasonable effqrt Y to re that the technical content of IEC
Publications is accurate, IEC cannot be heid I the way in which they are used or for any
misinterpretation by any end user.

the latter.

5) IEC itself does nof provide
assessment ser i
services carried oyt py j

8) AttentionN ¥ to ative references cited in this publication. Use of the referenced publications is
et application of this publication.

patent rights. IEC shafl not be held responsible for identifying any or all such patent rights.

This redline version of the official IEC Standard allows the user to identify the changes
made to the previous edition. A vertical bar appears in the margin wherever a change
has been made. Additions are in green text, deletions are in strikethrough red text.
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International Standard IEC 60384-22 has been prepared by IEC technical committee 40:
Capacitors and resistors for electronic equipment.

This third edition cancels and replaces the second edition published in 2011. This edition
constitutes a technical revision.

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

a) revision of the structure in accordance with ISO/IEC Directives, Part 2:2016 (seventh
edition) to the extent practicable, and for harmonizing with IEC 60384-21;

b) deletion of the description on the permissible reactive power in 6.2 cause it is not
appropriate for the purposes of this document;

c) the dimensions of 0201M in Annex A have been added.

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

FDIS Report 9,rﬁot\in

40/2640/FDIS 4%6@%3

Full information on the voting for the approval g ' '\Isr>ndard can be found in

This document has been drafted in accoic < \ Directives, Part 2.

A list of all parts in the IEC 60384 seljes, edunder the general title Fixed capacitors
for use in electronic equip website.
The committee has decided tt & CO his document will remain unchanged until the

stability date indicated\g der "http://webstore.iec.ch" in the data related to
the specific doct. ;s

e reconfirmed,

e withdrawn,

o replacedby a ised ed or

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

Part 22: Sectional specification —
Fixed surface mount multilayer capacitors of ceramic dielectric, Class 2

1 —General

1 Scope

This part of IEC 60384 is applicable to fixed unencapsulated s\
capacitors of ceramic dielectric, Class 2, for use in electronic eq i
have metallized connecting pads or soldering strips and are
printed boards, or directly onto substrates for hybrid circuits.

Capacitors for electromagnetic interference suppression areno ' ed,
IEC 60384-14.

1.2 Object

are not permitted.

2 Normative@ S

The following docun

in the text in such a way that some or all of their
bhis document. For dated references, only the edition
, the latest edition of the referenced document (including

number series for resistors and capacitors

IEC 60068-1:14988 2013, Environmental testing — Part 1: General and guidance
Amendment 1 (1992)

IEC 60068-2-58:2004 2015, Environmental testing — Part 2-58: Tests — Test Td — Test
methods for solderability, resistance to dissolution of metallization and to soldering heat of
surface mounting devices (SMD)

IEC 60068-2-58:2015/AMD1:2017

IEC 60384-1:2008 2016, Fixed capacitors for use in electronic equipment — Part 1: Generic
specification

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

ISO 3:1973, Preferred numbers — Series of preferred numbers


https://webstore.iec.ch/publication/64607&preview

IEC 60384-22:2019-01(en-fr)

This is a preview - click here to buy the full publication

IEC 60384-22

Edition 3.0 2019-01

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Partie 22: Spécifica

diélectriques@

O\


https://webstore.iec.ch/publication/64607&preview

A WDN

-2 - IEC 60384-22:2019 © IEC 2019

CONTENTS

Information to be given in a detail specification............oooi i 9

4.1 LT T=T - | PP 9

4.2 Outline drawing and diMENSIONS .....oiuiiiiiiiii e aees 10

4.3 Y Lo TU ] o114 o FA PP UPPTTRTY AR NPT

4.4 Rating and characteriStiCS.......c.oveiiiiiii e N e e N e e e
4.4.1 General ..o NN e NG NG NG
4.4.2 Nominal capacitance range
4.4.3 Particular characCteristiCs ........oovveviviiriiiiii e N DN N e NG e R e eennes
4.4.4 SOIdEriNg ..eeiiiicee e L DN

4.5 MAFKING e e T e - N N ey et e e e e e et eneanas
Y=Y Lo R U NS N N

5.1 General......ooooiiiiii
5.2 Information for marking...... /. \.....

5.3 Marking on the body ...........N¢... .\
5.4 Requirements for marking
5.5 Marking of the packaging
5.6 Additional markifign. ... e Neee ot

Preferred ratings
6.1
6.2
6.2.1
6.2.2
6.2.3
6.2.4
6.2€
6.2.6
Quality assessm
7.1 Primary stage of manufacCture ... 14
7.2 Structurally similar COMPONENES ......iuiiiiie e 14
7.3 Certified records of released 10tS ... 14
7.4 QuUAlITICAtION APPIOVAl ...ieiei e 14
7.4.1 (1] 1=T - | PP UPRPRPPR 14
7.4.2 Qualification approval on the basis of the fixed sample size procedures ........ 14
7.4.3 1= PP 15
7.5 Quality conformance INSPECLION .......ouiuiiii e 19
7.5.1 Formation of iNSPeCtioN 10tS . ..cuu i 19
7.5.2 TSt SChEAUIE ... e 20
7.5.3 Delayed deliVEIY ... 20
7.5.4 ASSESSMENT IEVEIS ..ot 20
Test and MeasUremMENt PrOCEAUIES ... .. ittt et e et et e e e e enees 21

8.1 GBNBIAL e 21


https://webstore.iec.ch/publication/64607&preview

IEC 60384-22:2019 © IEC 2019 -3-

8.2 Special PreCoONAItIONING ... e
8.3 MeEaSUNNG CONAITIONS . ...ttt e et ettt e e e e eaas
8.4 Y Lo TU ] o112 o FA PPN
8.5 Visual examination and check of dimensions ..........cccooviiiiiiiii i,
8.5.1 LT =Y 1= - LS
8.5.2 Visual @XamiNation ......ouviuiiie e e
8.5.3 REQUITEMENTS ..o et e
8.6 =0 o= N (=) £
8.6.1 CAPACIHANCE .init it ie e e
8.6.2 Tangent of 0SS angle (TaN 8) ....cveiiiiii e
8.6.3 INsulation reSiStanCe......c.vvu i e
8.6.4 Voltage pProof ...
8.6.5 Impedance (if required by the detail specification)
8.6.6 Equivalent series resistance [ESR] (if required by,
specification) ... K NG L
8.7 Temperature characteristic of capacitance......... /N . \... PP S W A
8.7.1 Special preconditioning
8.7.2 Measuring CONAItIONS .....c.ieiiieii e N e e e N e e e et et e e e e eneens
8.7.3 Requirements .......cooevvviniicieieee e e S O o e
8.8 Sheartest.....cocoiviiiic A,
8.9 Substrate bending test.......\..... ¢
8.9.1 General ...ooocveiei NG DG D
8.9.2 Initial measurement

8.9.3 Final inspectg
8.10 '

8.10.1
8.10.2
8.10.3
8.10.4
8.10.5
8.10.6
8.11
8.1¥1
8.11.
8.11.3
8.11.4
8.12 Rapid change of teMPErature . ... ... 32
8.12.1 GBNEIAL L.t 32
8.12.2 Special PreCoONitiONINgG ... ..uiu e e 32
8.12.3 INitial MEASUIEMENT ... e e 32
8.12.4 NUMDBEE Of CYCIES . e e 32
8.12.5 R B OV Y i e 32
8.12.6 Final inspection, measurements and requIremMentS.........ccccvvveeiveieneneneenennn. 32
S I T O 11 ¢ =Y oY= U= T = 33
8.13.1 (1] 1=T - | PPN 33
8.13.2 Special PreCoONitiONINgG .. ....uiee e 33
8.13.3 INitial MEASUIEMENT ... e e 33
8.13.4 D Y == U 33

8.13.5 Damp heat, cyclic, Test Db, firSt CYCle ..o, 33


https://webstore.iec.ch/publication/64607&preview

-4 - IEC 60384-22:2019 © IEC 2019

8.13.6 (@0 [0 B PP 33
8.13.7 Damp heat, cyclic, Test Db, remaining cycles .........cooooiiiiiiiiiien 33
8.13.8 Final inspection, measurements and requIiremMentS...........coovieiiiiiinineineenenn. 34
8.14 Damp heat, Steady STAte .....oiuiiiiii e 34
8.14.1 (1] 1=T - | PPN 34
8.14.2 Special PreCoONitiONINgG ... ...ii e 34
8.14.3 INitial MEASUIEMENT ...t e 34
8.14.4 B IN= 1S3 A oo [ 11410 o =T PPN 34
8.14.5 =T o0 1 35
8.14.6 Final inspection, measurements and requiremMentS...........coovieiiiiiinineineenenn. 35
S S = o o [0 =Y o Lo = PR AT NPT
8.15.1 GENEIAl .. L
8.15.2 Special preconditioning
8.15.3 Initial MeasuremMent .......cooovviiiii i e e e N N e N NS e
8.15.4 Test coNditioNS ..o..eeiiii e S N e NG R
8.15.5 RECOVEIY il G N e

8.15.6 Final inspection, measurements and reqL
8.16 Robustness of terminations (only for capagitor

8.16.1 General ...
8.16.2 Test conditions ..o NG eie N Db} e e
8.16.3 Final inspection and reQUIreMENES ... \u.veveerernernsdrriieiieie e eeeens 37
8.17 Component solvent resistance {f requIred) N ...l 37
8.18 Solvent resistance of the marking-{f requed) Ny ..o, 37
8.19 Accelerated da sif FEPUIFEA) .o 37
8.19.1  General .. . N NN N 37
8.19.2  Initial measurement (... e e 37
8.19.3 141 QT LT N N N 38
TR 0 S £ - Yod 0,71 o N N N PP 38

8.19.5 i 1T NN PPN

Class 2

B.1

B.2

B.3

B.4 Special preconditioning (SEE 8.2) ...t 41
Annex C (informative) Temperature characteristics of capacitance for the reference
LM PEIAtUIE Of 25 O i e et e 42
Annex X (informative) Cross-reference for reference to IEC 60384-22:2011........c.cccuvennennenn. 43
27T o o o = Y o V2% 44
Figure 1 — Fault: Crack OF fISSUIE. ... u e e 22
Figure 2 — Fault: Crack OF fISSUIE ... . 23
Figure 3 — Separation or delamination ..........couii i 23
Figure 4 — EXPOSEA ElECTIOU RS .. u.iu it i ii et e e 23
Figure 5 — PriNCIPal fACES ...uueie e 24

Figure 6 — Reflow temperature profile ... 30


https://webstore.iec.ch/publication/64607&preview

IEC 60384-22:2019 © IEC 2019 -5-

Lo 0T = N A I T 0 Y=Y o 1] T o 39
Table 1 — Preferred values of category VOItages ..o 12
Table 2 — Preferred tOleranCes ... ....co.u i 13
Table 3 — Temperature characteristic of capacitanCe ..........ccooviiiiiiiii i 13
Table 4 — Fixed sample size test plan for qualification approval — Assessment level EZ........ 16
Table 5 — Tests schedule for qualification approval...........c.cooiiii e 17
Table 6 — LOt-bDY-10t INSPECTION .. .uiei e e e 21
Table 7 — PeriodiC tOST .. i

Table 8 — Measuring coNditioNS ..o
Table 9 — Tangent of loss angle limits ... <
Table 10 — TeSt VOIAGES . .cuu i e N

Table 11 — Details of measuring conditions.........ccocovvvviiiiie e o ™G N e e e

Table 12 — Reflow temperature profiles for Sn-Ag-Cu alloy .« .\ oo\ eee e lenniieieen
Table 13 — Maximum capacitance change
Table 14 — Maximum capacitance change
Table 15 — Number of damp heat cycles

Table 22 — Initia@r
Table 23 — Condi in



https://webstore.iec.ch/publication/64607&preview

2)

3)

4)

5)

6)

7

8)

9)

-6 - IEC 60384-22:2019 © IEC 2019

INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIXED CAPACITORS FOR USE IN ELECTRONIC EQUIPMENT -

Part 22: Sectional specification —
Fixed surface mount multilayer capacitors of ceramic dielectric, Class 2

FOREWORD

this end and in addition to other activities, IEC publishes International
Technical Reports Publicly Available Specifications (PAS) and Gu'es

governmental organizations liaising with the IEC also part|0|pate i
with the International Organlzatlon for Standardization (ISO

The formal decisions or agreements of IEC on technical matiers ¢ As possible, an international
consensus of opinion on the relevant subjects since @at i nittee has representation from all

and are accepted by IEC National
Committees in that sense. While all reasonable effqrt 3 re that the technical content of IEC
Publications is accurate, IEC cannot be held™ respoxsible fo the way in which they are used or for any
misinterpretation by any end user.

the latter.

IEC itself does not provide
assessment sery i
services carried oyt by |

AttentionN ¥ to ative references cited in this publication. Use of the referenced publications is
et application of this publication.

Attention is drawr e 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 60384-22 has been prepared by IEC technical committee 40:

C

apacitors and resistors for electronic equipment.

This third edition cancels and replaces the second edition published in 2011. This edition
constitutes a technical revision.

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

a) revision of the structure in accordance with ISO/IEC Directives, Part 2:2016 (seventh

edition) to the extent practicable, and for harmonizing with IEC 60384-21;

b) deletion of the description on the permissible reactive power in 6.2.2 because it is not

appropriate for the purposes of this document;

c) the dimensions of 0201M in Annex A have been added.
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The text of this International Standard is based on the following documents:

FDIS Report on voting
40/2640/FDIS 40/2652/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.

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

Fixed capacitors

The committee has decided that the contents of this document will r chuntil the
the specific document. At this date, the document will be

e reconfirmed,
e withdrawn,

e replaced by a revised edition, or

O

e amended.
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FIXED CAPACITORS FOR USE IN ELECTRONIC EQUIPMENT -

Part 22: Sectional specification —
Fixed surface mount multilayer capacitors of ceramic dielectric, Class 2

1 Scope

This part of IEC 60384 is applicable to fixed unencapsulated surface_mount multilayer
capacitors of ceramic dielectric, Class 2, for use in electronic equipmerit. These capacitors
have metallized connecting pads or soldering strips and are intendéd, to_be “Mnounted on
printed boards, or directly onto substrates for hybrid circuits.

G

Capacitors for electromagnetic interference suppression are ng
IEC 60384-14.

permitted.

2 Normative references

content constitutes reguire i ent. For dated references, only the edition
cited applies. F 9 st edition of the referenced document (including
any amendments

IEC 60063, Preferyad esistors and capacitors

IEC 60068-1 al testing — Part 1: General and guidance

IEC 60068-25 ronmental testing — Part 2-58: Tests — Test Td — Test methods for
solderab|l| y dissolution of metallization and to soldering heat of surface

)
IEC 60068-2-58:2045/AMD1:2017

IEC 60384-1:2016, Fixed capacitors for use in electronic equipment — Part 1. Generic
specification

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

ISO 3:1973, Preferred numbers — Series of preferred numbers
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

CONDENSATEURS FIXES UTILISES
DANS LES EQUIPEMENTS ELECTRONIQUES —

Partie 22: Spécification intermédiaire —
Condensateurs multicouches fixes a diélectriques
en céramique pour montage en surface, de Cla

AVANT-PROPOS

La Commission Electrotechnique Internationale (IEC) est une organl atio

composée de I'ensemble des comités électrotechniques nationaux (Comié LIEC a pour
objet de favoriser la coopération internationale pour toutes les questlons de no g les domaines
de I'électricité et de I'électronique. A cet effet, I''EC — entre autres a ! internationales
des Spécifications techniques, des Rapports techniques, des Spécificati i public (PAS) et des

Guides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaporati ié es omités d'études, aux
i Les organisations

internationales, gouvernementales et non gouvernementaleg i art|C|pent également aux
travaux. L'IEC collabore étroitement avec I|'Organisatjer mati S alisation (1SO), selon des
conditions fixées par accord entre les deux g

Les décisions ou accords officiels de I'lEG contern hniyties représentent, dans la mesure
du possible, un accord international sur les\suje gue les Comités nationaux de I'lEC
intéressés sont représentés dans chaque comit€ d'étu

Les Publications de I'lEC se présentent sous | amandations internationales et sont agréées
comme telles par les Comités natlonaux d effopts raisonnables sont entrepris afin que I'lEC
s'assure de I'exactitude du bllca ons; I'IEC ne peut pas etre tenue responsable de
I'éventuelle mauvaise utilisation ow interpré

Dans le but d' les Qomités nationaux de I'lEC s'engagent, dans toute la
mesure p055|ble a appljque leSPublications de I'lEC dans leurs publications nationales

L'IEC elle-méme né it\g tiop de conformité. Des organismes de certification indépendants
fournissent des se S i excehformité et, dans certains secteurs, accédent aux marques de
conformité de I'lEC. S d'aucun des services effectués par les organismes de certification
indépendants.

nature que cessoit, dixecte ou indirecte, ou pour supporter les couts (y compris les frais de justice) et les
dépenses découtaqnt de la publication ou de l'utilisation de cette Publication de I''lEC ou de toute autre
Publication de I'lEC, BU au crédit qui lui est accordé.

L'attention est attirée sur les références normatives citées dans cette publication. L'utilisation de publications
référencées est obligatoire pour une application correcte de la présente publication.

L'attention est attirée sur le fait que certains des éléments de la présente publication de I'lEC peuvent faire
I'objet de droits de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits
de brevets et de ne pas avoir signalé leur existence

La Norme internationale IEC 60384-22 a été établie par le comité d'études 40 de I'lEC:
Condensateurs et résistances pour équipements électroniques.

Cette troisieme édition annule et remplace la deuxieme édition parue en 2011. Cette édition
constitue une révision technique.

La présente 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 (septiéme

édition), dans la mesure du possible, et pour I'harmonisation avec I'lEC 60384-21;
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b) suppression de la description de la puissance réactive admissible en 6.2.2, parce qu'elle
n'est pas adaptée aux besoins du présent document;

c) les dimensions de 0201M a I'Annexe A ont été ajoutées.

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

FDIS Rapport de vote

40/2640FDIS 40/2652RVD

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

Condensateurs fixes utilisés dans les équipements électroniqu
site web de I'lEC.

e reconduit,
e supprime,

e remplacé par une édition révisée,
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CONDENSATEURS FIXES UTILISES
DANS LES EQUIPEMENTS ELECTRONIQUES —

Partie 22: Spécification intermédiaire —

Condensateurs multicouches fixes a diélectriques
en céramique pour montage en surface, de Classe 2

1 Domaine d'application

La présente partie de I'lEC 60384 est applicable aux condensateu

les équipements électroniques. Ces condensateurs possédent d
métallisées ou des bandes de brasure et sont destinés
imprimées ou directement sur des substrats de circuits hybride

Les condensateurs d'antiparasitage ne sont pas
I''EC 60384-14.

L'objet du présent document est de p téristjgues, et des valeurs assignées
préférentielles et de sélectionner a parti : prdcédures d'assurance de la
gualité, les essais et les méthodes d ges ey de donner les exigences de
performance générales pour ce type de

intermédiaire sont d'un
performance inférieurs ne

piveau de \pe sUpérieur ou égal; des niveaux de

pds adwis,

xte constituent, pour tout ou partie de leur contenu,
Pour les références datées, seule I'édition citée

IEC 60068-2-58:2015, Essais d'environnement — Partie 2-58: Essais — Essai Td — Méthodes
d'essai de la soudabilité, résistance de la métallisation a la dissolution et résistance a la
chaleur de brasage des composants pour montage en surface (CMS)

IEC 60068-2-58:2015/AMD1:2017

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

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

ISO 3:1973, Nombres normaux — Séries de nombres normaux
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