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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIXED CAPACITORS FOR USE IN ELECTRONIC EQUIPMENT -
Part 4: Sectional specification —

Aluminium electrolytic capacitors with solid (MnO,)
and non-solid electrolyte

FOREWORD

this end and in addltlon to other activities, IEC publishes International Standa
Technical Reports, Publicly Available SpeC|f|cat|ons (PAS) and Guides

governmental organizations liaising with the IEC also participate i
with the International Organization for Standardization (ISO) 4

the latter.

IEC provides no arkl g proce
equipment decla i
All users should e re

s, employees, servants or agents including individual experts and

members of its te i FC National Committees for any personal injury, property damage or
other damage. of any natuwre whatsoevef, whether direct or indirect, or for costs (including legal fees) and
expenses arising. ot o publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications

Attention is~dr the Normative references cited in this publication. Use of the referenced publications is
indispensa pplication of this publication

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

International Standard IEC 60384-4 has been prepared by IEC technical committee 40:
Capacitors and resistors for electronic equipment.

This fourth edition cancels and replaces the third edition published in 1998 and its
amendment 1 (2000). This edition constitutes a minor revision related to tables, figures and
references.

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

CDV Report on voting
40/1759/CDV 40/1819/RVC

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 QC number that appears on the front cover of this publication is the specification number
in the IEC Quality Assessment System for Electronic Components (IECQ).

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

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 publication may be issued at a latg

The contents of the corrigendum of June 2007 have béen’i is>eopy.
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FIXED CAPACITORS FOR USE IN ELECTRONIC EQUIPMENT -
Part 4: Sectional specification —

Aluminium electrolytic capacitors with solid (MnO;)
and non-solid electrolyte

1 General

1.1  Scope

This part of IEC 60384 applies to aluminium electrolytic capacitors
solid electrolyte primarily intended for d.c. applications for use i
covers capacitors for long-life applications and capacitors for ger

are covered by IEC 60384-18.

1.2 Object

specification shall be of
are not permitted.

1.3 Normativ ere

For dated referengés iti ted applies. For undated references, the latest edition
of the referenced i ing any amendments) applies.

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

IEC 60068-2-54, Environmental testing — Part 2-54: Tests — Test Ta: Solderability testing of
electronic components by the wetting balance method

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

IEC 60384-4-1, Fixed capacitors for use in electronic equipment — Part 4-1: Blank detail
specification — Fixed aluminium electrolyte capacitors with non-solid electrolyte — Assessment
level EZ

IEC 60384-4-2, Fixed capacitors for use in electronic equipment — Part 4-2: Blank detail
specification — Fixed aluminium electrolyte capacitors with solid (MnOZ2) electrolyte —
Assessment level EZ

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

Detail specifications 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 clause—ef this sectional
specification.

1.41 Outline drawing and dimensions

Normally, the numerical values shall be gi
of the body and the wire spacing or fp

When the configuratio
dimensional info
designed for use

for the application of\ the vibration and the bump or shock tests. The capacitors shall be
mounted their \ rmal means. The design of the capacitor may be such that special
mounting equired in its use. In this case, the detail specification shall describe
the mounting nd they shall be used in the application of the vibration and bump or
shock tests.

ures

1.4.3 Ratings and characteristics

The ratings and characteristics shall be in accordance with the relevant clauses of this
specification, together with the following.

1.4.3.1 Rated capacitance range

See 2.2.1.

NOTE When products approved to the detail specification have different ranges, the following statement should
be added: "The range of values available in each voltage range is given in IEC QC 001005.".
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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 test.

1.4.4 Marking

The detail specification shall specify the content of the marking on the
package. Deviations in 1.6 of this sectional specification shall be specifi

¢capacitor and on the

1.5 Terms and definitions

For the purposes of this document, the following terms and ddition to the

applicable terms and definitions of IEC 60384-1, apply.

1.5.1
capacitance of an electrolytic capacitor

1.5.2
long-life grade capacitors

capacitors intended for applications wh \igh
long life is essential. The chosen and the manufacture carried out so that

1.5.3
general-purpos 3 aci
capacitors intended a i ere the high performance level of long-life grade

capacitors is not req

According to 2.4 of IEC 60384-1, with 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) rated capacitance;

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

c) category voltage and category temperatures (for long-life grade capacitors only);

d) polarity of the terminations: for multi-section capacitors, the rated capacitance and rated

voltage of the sections connected to each termination shall be shown in an unambiguous
way. The termination of a capacitor section which is intended for direct connection to the
rectifier (so-called reservoir section) shall be marked with the number 1 or with the colour
red;

e) tolerance on rated capacitance;
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f) reference to the grade (for long-life grade capacitors only). The abbreviation LL may be
used for marking purposes;

g) year and month (or week) of manufacture;
h) manufacturer's name or trade mark;

i) climatic category;

j) manufacturer's type designation;

k) reference to the detail specification.

1.6.2 The capacitor shall be clearly marked with a), b), c), d), e) and f) above with as many
as possible of the remaining items as is considered necessary. Any duplication of information
in the marking on the capacitor should be avoided.

1.6.3 The package containing the capacitor(s) shall be clea the

information listed in 1.6.1.

1.6.4 Any additional marking shall be so applied that no co

2 Preferred ratings and characteristics

2.1 Preferred characteristics

The values given in detail specificatio

The lower and upper ¢
test shall be ch
Lower category tempera -55°C, -40 °C, -25 °C and -10 °C
Upper category tempera : +85 °C, +100 °C, +105 °C and +125 °C

Duration of th a S : 10, 21 and 56 days

The severiti
respectively.

2.2 Preferred values of ratings

221 Rated capacitance (CRg)

Preferred values of rated capacitance are chosen from the E3 series of IEC 60063 and their
decimal multiples.

If other values are needed, they shall preferably be chosen from the E6 series.
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2.2.2 Tolerance on rated capacitance

Preferred values of tolerances on rated capacitance are:

—-10/+10 % —-10/+75 %
-10/+30 % —10/+100 %
—10/+50 % —20/+20 %

2.2.3 Rated voltage (Ug)

Preferred values of rated direct voltages taken from the R5 and R10 series of ISO 3 are:

For voltage values <250 V: 1V, 16V, 25V, 4V, 6,3% heir decimal
multiples (RS series), also 80V and

200 V;

For voltage values >250 V: 250V, 315V, 350 and 500V
(250 V, 315V, 400 Vg accordance
with the R10 serje 50 V are permitted
in addition).

224 Category voltage (Ug)

The category voltage is equal to thé ra erwise stated in the detail
specification.

225 Ripple voltage

An alternating voltage m i at the peak voltage resulting from the
alternating voltage superi e_dj age does not exceed the value of rated
direct voltage and that|the i : e€ 2.2.8) and the permissible reverse voltage

(see detail specifiétio

2.2.6 Reverse va

The permissible re

or 1,10 times the rated or category voltage for rated voltages >315 V.

See also 4.14.

2.2.8 Rated ripple current

The rated ripple current at 100 Hz or 120 Hz and at upper category temperature shall be
given in the detail specification. Alternatively, for capacitors for switched mode power supply
application, the rated ripple current shall be stated at the relevant frequency.

NOTE This value is determined by the dimensions of the capacitor and several other factors, for example, the
tangent of loss angle and the permissible temperature rise.

See also 2.2.5.
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