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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIXED CAPACITORS FOR USE IN ELECTRONIC EQUIPMENT -

Part 21: Sectional specification:
Fixed surface mount multilayer capacitors
of ceramic dielectric, Class 1

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for’standz
all national electrotechnical committees (IEC National Committees). The 8
international co-operation on all questions concerning standardization in the e
this end and in addition to other activities, IEC publishes International Standa S ical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guigdes as “IEC

dizatiqn comprising

governmental organizations liaising with the IEC also participate ifthis p tran. collaborates closely
with the International Organization for Standardization (ISO) i 3 & Wi anditions determined by

Publications is accurate, IEC cannot be heldxrespopsitkle fox the way in which they are used or for any
misinterpretation by any end user.

equipment decla
6) All users should

employees, servants or agents including individual experts and
EC National Committees for any personal injury, property damage or
whether direct or indirect, or for costs (including legal fees) and

International Standard IEC 60384-21 has been prepared by IEC technical committee 40:
Capacitors and resistors for electronic equipment.

This standard and its related publications (CEl 60384-21-1, IEC 60384-22 and IEC 60384-22-
1) cancel and replace IEC 60384-10 (1989) and its Amendments 1 (1993) and 2 (2000) as
well as IEC 60384-10-1 (1989) and its Amendment 1 (1993).

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

FDIS Report on voting
40/1420/FDIS 40/1451/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.
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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 maintenance result date indicated on the IEC web site 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* withdrawn;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.

A bilingual version of this standard may be issued at a later date.

The contents of the corrigendum of September 2004 have been included

S
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FIXED CAPACITORS FOR USE IN ELECTRONIC EQUIPMENT -

Part 21: Sectional specification:
Fixed surface mount multilayer capacitors
of ceramic dielectric, Class 1

1 General

1.1  Scope

IEC 60384-14.

1.2 Object

IEC 60068-1:1988, E

IEC 60068-2-58:1999, 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 60384-1:1999, Fixed capacitors for use in electronic equipment — Part 1. Generic
specification

IEC 60410:1973, Sampling plans and procedures for inspection by attributes

ISO 3 :1973, Preferred numbers — Series of preferred numbers
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1.4 Information to be given in a detail specification

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

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

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

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

1.41 Outline drawing and dimensions

There shall be an illustration of the capacitors as an aiK to gnittgn and for

are covered by a detail specification, i d>their associated tolerances shall be
placed in a table below thesdrawing

When the configuratio
dimensional informatio

1.4.2 Mountin

The ratings and_chaxacteristics shall be in accordance with the relevant Clauses of this
specification, togethefr with the following:

1.4.3.1 Rated capacitance range

See 2.2.4.1

NOTE When products approved to the detail specification have different ranges, the following statement should
be added: “The range of capacitance values available in each voltage range is given in IECQ 001005”.

1.4.3.2 Particular characteristics

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

1.4.3.3 Soldering

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

The detail specification shall specify the content of the marking on the capacitor and on the
package. Deviations from 1.6 of this sectional specification shall be specifically stated.

1.5 Terms and definitions

For the purposes of this sectional specification, the terms and definitions given in
IEC 60384-1, as well as the following apply.

1.5.1

surface mount capacitor
a capacitor whose small dimensions and nature or shape of terminations
surface mounting in hybrid circuits and on printed boards

it suitable for

1.5.2
fixed capacitors, ceramic dielectric, Class 1

and high stability of capacitance are essential or wherg
coefficient is required, for example for compensating te

1.5.3
subclass

1.5.4
category temp
range of ambient/tef

continuously; this is’g

1.5.5

rated voltage (d>s
Ur

maximum direct voltage or peak value of pulse voltage which may be applied continuously to
a capacitor at any temperature between the lower category temperature and the rated
temperature

NOTE The sum of the d.c. voltage and the peak a.c. voltage or the peak to peak a.c. voltage, whichever is the
greater, applied to the capacitor shall not exceed the rated voltage. The value of the peak a.c. voltage shall not
exceed the value determined by the permissible reactive power.

1.5.7

category voltage

Uc

maximum voltage which may be applied continuously to a capacitor at its upper category
temperature
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1.6 Marking

See 2.4 of IEC 60384-1with the following details:

1.6.1 The information given in the marking is normally selected from the following list; the
relative importance of each item is indicated by its position in the list:

a
b

) rated capacitance;
)

c) tolerance on rated capacitance;
)
)

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

d) temperature coefficient and its tolerance as applicable ( according to 2.
e) year and month (or week) of manufacture;

f) manufacturer’s name or trade mark;

g) climatic category;
h) manufacturer’s type designation;
i) reference to the detail specification.

1.6.2 These capacitors are generally not marked 3 _bod ‘ marking can be

applied, they shall be clearly marked with as many 3 S e above items as is
considered useful. Any duplication of informatiop e capacitor should be
avoided.

1.6.3 Any marking shall be legible and removed by rubbing with the
finger.

1.6.4 The package cortaii s hall be clearly marked with all the

The capacitors covefed by this sectional specification are classified into climatic categories
according to the general rules given in IEC 60068-1.

The lower and upper category temperatures and the duration of the damp heat, steady state
test shall be chosen from the following:

Lower category temperature: -55 °C, -40 °C, -25 °C, =10 °C and +10 °C
Upper category temperature: +70 °C, +85 °C, +100 °C, +125 °C and +150 °C

Duration of the damp heat, steady state test: 4, 10, 21 and 56 days.

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

NOTE The resistance to humidity resulting from the above climatic category is for the capacitors in their
unmounted state. The climatic performance of the capacitors after mounting is greatly influenced by the mounting
substrate, the mounting method (see 4.3) and the final coating.
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2.2 Preferred values of ratings
2.21 Rated temperature

For capacitors covered by this sectional specification, the rated temperature is equal to the
upper category temperature, unless the upper category temperature exceeds 125 °C.

222 Rated voltage (Ug)

The preferred values of the rated voltage are the values of the R5 series of ISO 3. If other
values are needed they shall be chosen from the R10 series.

223 Category voltage (Uc)

When the rated temperature is defined as the upper category te
voltage is equal to the rated voltage as defined in IEC 60384-1, 2.2
temperature exceeds 125 °C, or the rated voltages exceed 500 V,
be given in the detail specification.

224 Preferred values of rated capacitance and asséciated
2241 Preferred values of rated capacitance

Rated capacitance values shall be taken from t
series are preferred.

60063; the E6, E12 and E24

2.24.2 Preferred tolerance on rated capa

See Table 1.

Table erance on rated capacitance

— Preferred\to
(N
N

Preferr \ Tolerance
es
@ Cr 2&1\0 p\P\ \.}Mr code Cr <10 pF Letter code
M

PN 220 96N +2 pF G

\g 1\2\ \_\10\%\/ K +1 pF F
<\s{ W J + 0.5 pF D
£2% G +0.25 pF C

x\ +1% F +0.1 pF B

2.2.5 Temperature coefficient (a)

2.2.5.1 Table 2 shows the preferred rated temperature coefficients and the associated

tolerances, expressed in parts per million per degree Kelvin (10-8/K), and the corresponding
subclasses and codes.

The detail specification shall specify for each temperature coefficient the minimum value of
capacitance for which the given tolerance of temperature coefficient may be verified,
considering the accuracy of the method of capacitance measurement specified.

For values of capacitance lower than this minimum value:

a) The detail specification shall specify a multiplying factor for the tolerance on a, as well as
the permissible changes of capacitance at the lower and upper category temperature.
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