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Introduction

This draft standard is based on national and international discussions. Y our comments on this draft are invited and will assist in
the preparation of the consegquent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published

as a British Standard.

UK Vote

Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Pleaseindicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
- Annotated drafts are not acceptable and will beregjected.

- All comments should be submitted online at https.//standar dsdevelopment.bsigroup.com/. You will need to register in

order to comment.

Template for comments and secr etariat observations

Date; xx/xx/20xx

Document: 1SO/DIS xxxx

lan alternative cannot be supported
as serious problems have been
lencountered in its use in the UK.

1 2 ©) 4 5 (6) 7
MB | Clause No./ Subclause Paragraph/ Type of Commend (justification Proposed change by the MB Secretariat observations on
No./Annex (e.g. 3.1) Figure/Table/Note comment for change) by the MB each comment submitted
31 Definition 1 ed Definition is ambiguous and needs |Amend to read '...so that the mains
clarifying. connector to which no connection...’
6.4 Paragraph 2 te The use of the UV photometer as  [Delete reference to UV photometer.
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155 INTERNATIONAL ELECTROTECHNICAL COMMISSION

156

157 FIXED CAPACITORS FOR USE IN ELECTRONIC EQUIPMENT -

158 Part 18: Sectional specification —

159 Fixed aluminium electrolytic surface mount capacitors

160 with solid (MnO2) and non-solid electrolyte

161

162 FOREWORD

163 1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
164 all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international
165 co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and in
166 addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
167 Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s)"). Their
168 preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
169 may participate in this preparatory work. International, governmental and non-governmental organizations liaising
170 with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
171 Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.
172 2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
173 consensus of opinion on the relevant subjects since each technical committee has representation from all
174 interested IEC National Committees.

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

179 4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
180 transparently to the maximum extent possible in their national and regional publications. Any divergence between
181 any |IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.
182 5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
183 assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
184 services carried out by independent certification bodies.

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

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

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

193 9) IEC draws attention to the possibility that the implementation of this document may involve the use of (a)
194 patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in
195 respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), which
196 may be required to implement this document. However, implementers are cautioned that this may not represent
197 the latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC
198 shall not be held responsible for identifying any or all such patent rights.

199 IEC 60384-18 has been prepared by IEC technical committee 40: Capacitors and resistors for
200 electronic equipment. It is an International Standard.

201 This 4th edition cancels and replaces the 3rd edition published in 2016.
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202  This edition includes the following significant technical changes with respect to the previous
203  edition:

204 a) The document structure has been organized to follow new sectional specification structure
205 decided in TC 40 and the contents is harmonized with other similar documents.

206 b) In addition, Clause 4 and all the tables have been reviewed in order to prevent duplications
207 and contradictions.

208 c) Annex A (Test schedule for quality conformance inspection) has been newly added
209 to withdraw the blank detail specification: IEC 60384—18—1|.

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

Draft Report on voting

XXIXX/FDIS XXIXX/IRVD

211 Full information on the voting for its approval can be found in the report on voting indicated in
212 the above table.

213 The language used for the development of this International Standard is English.

214 This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
215 accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
216  at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
217 described in greater detail at www.iec.ch/publications.

218 The committee has decided that the contents of this document will remain unchanged until the
219  stability date indicated on the IEC website under webstore.iec.ch in the data related to the
220 specific document. At this date, the document will be

221 e reconfirmed,
222 e withdrawn,

223 e replaced by a revised edition, or

224 e amended.
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225 FIXED CAPACITORS FOR USE IN ELECTRONIC EQUIPMENT -
226

227 Part 18: Sectional specification —

228 Fixed aluminium electrolytic surface mount capacitors

229 with solid (MnO2) and non-solid electrolyte

230

231 1 Scope

232  This part of IEC 60384 is applicable to fixed aluminium electrolytic surface mount capacitors
233  with solid (MnOZ2) and non-solid electrolyte, primarily intended for DC applications for use in
234  electronic equipment.

235 Fixed aluminium electrolytic surface mount capacitors with conductive polymer solid electrolyte
236 are not included but are covered by IEC 60384-25.

237 These capacitors are primarily intended for use in electronic equipment to be mounted directly
238 onto substrates for hybrid circuits or on printed boards.

239 Capacitors for special-purpose applications can need additional requirements.

240 The object of this standard is to prescribe preferred ratings and characteristics and to select
241 from IEC 60384-1:2021 the appropriate quality assessment procedures, tests and measuring
242 methods and to give general performance requirements for this type of capacitor. Test severities
243 and requirements prescribed in detail specifications referring to this sectional specification
244 are of equal or higher performance level Normative references

245 This standard contains tests described as if required. For such tests, the relevant detail
246 specification shall specify whether such tests are applicable.

247 2 Normative references

248  The following documents are referred to in the text in such a way that some or all of their content
249 constitutes requirements of this document. For dated references, only the edition cited applies.
250 For undated references, the latest edition of the referenced document (including any
251 amendments) applies.

252 EC 60063, Preferred number series for resistors and capacitors

253  |EC 60068-1:2013, Environmental testing — Part 1: General and guidance

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

257 IEC 60384-1:2021, Fixed capacitors for use in electronic equipment — Part 1: Generic
258  specification
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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

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60384-1:2021 and
the following apply.

ISO and IEC maintain terminology databases for use in standardization at the following
addresses:

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

e |ISO Online browsing platform: available at https://www.iso.org/obp

3.1 Capacitance

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

4 Preferred ratings and characteristics

4.1 Preferred characteristics

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

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

The lower and upper category temperatures shall be taken from the following:
- lower category temperature: —55 °C, —40 °C, -25 °C and -10 °C;
- upper category temperature: +85 °C, +100 °C, +105 °C and +125 °C.

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

4.2 Preferred values of ratings
4.21 Nominal capacitance (Cy)

Preferred values of nominal capacitance are indicated in microfarad (uF).

Preferred values of nominal capacitance shall be taken from the E12 series of [EC 60063 as
follows:

1,0-12-15-18-22-27-33-39-4,7-5,6-6,8-28,2;

and their decimal multiples (x 10%, n: integer).
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4.2.2 Tolerance on nominal capacitance

The preferred values of tolerances on nominal capacitance are:+10 % and+20 %.

4.2.3 Rated voltage (Ug)

The preferred values of rated d.c. voltages taken from the R 10 and R 20 series of ISO 3 are:
- fromR10:1,0-125-16-2,0-2,5-3,15-4,0-5,0-6,3 — 8,0;

— from R 20: 3,51 - 4,5;

— and their decimal multiples (01 107, n: integer).

4.2.4 Category voltage (Ug¢)

The category voltage is equal to the rated voltage.

4.2.5 Surge voltage (Urs)

The surge voltage shall be 1,15 times the rated or category voltage, rounded off to the nearest
volt (two significant digits) (Refer to

Table 1).

Rated voltage Surge voltage Remarks
range

Jafgpage $Ure vategywoltage Remarks
range

< 3BV 1:15 X Tated Voltage

s 3BV TG FatédVoltage

= 500V Rated voltage + 50V

Table 1 — Surge voltages

Note 1: This definition may vary depending on the product series and the period of development.

Note 2: Values shall be rounded to two significant figures. When the integer part has three or
more digits, rounding shall be applied to the first decimal place.

4.2.6 Rated temperature

The value of the rated temperature is +85 °C, +100 °C, +105 °C or +125 °C.

5 Test and measurement procedures

5.1 General

This Clause 5 supplements the information given in the relevant clauses of IEC 60384-1:2021.
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5.2 Preliminary Drying
The condition is given in IEC 60384-1:2021, 5.3

5.3 Measuring conditions
The measuring condition is as follows:

- Relative humidity: 25 % to 75 %.

5.4 Mounting
5.4.1 General

Refer to IEC 60384-1:2021, with the details of 5.4.2 to 5.4 .4.

5.4.2 Initial inspections

The capacitance shall be measured according to 5.6.2 of this document.

5.4.3 Test conditions

The test method shall be the reflow method and reflow temperature profile specified in the detail
specification.

5.4.4 Final inspections

The capacitors shall be visually examined and the electrical characteristics measured as
indicated in Table 8.

5.5 Visual examination and check of dimensions
5.5.1 General
See IEC 60384-1:2021, 7.1, with the details of 5.5.2 and 5.5.3.

5.5.2 Visual examination and check of dimensions

Visual examination shall be carried out with suitable equipment with approximately 10x
magnification and lighting appropriate to the specimen under test and quality level required.
The operator should have available facilities for incident or transmitted illumination as well as

an appropriate measuring facility. The capacitors shall be examined to verify the materials,
design, construction, and physical dimensions are appropriate.

5.5.3 Requirements

After recovery, capacitors shall be subjected to a final inspection according to Table 8.

Table 2 Requirements regarding leakage current

Leakage current pA (at 20 °C £ 2 °C)

Solid-electrolyte Non-solid-electrolyte

<0,15 CNUR <0,025 CNUR or 1TpA
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There shall be no signs of visible damage Dissolution of the end face plating (leaching) shall
not exceed 25 % of the length of the edge concerned. The requirements will be as follows.

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

5.6 Electrical tests

5.6.1 Leakage current

5.6.1.1 General

Refer to IEC 60384-1:2021, 6.5, with the details of 5.6.1.2 and 5.6.1.3.

5.6.1.2 Measuring conditions

The rated voltage shall be applied across the capacitor and its protective resistor placed in
series with the capacitor to limit the charging current. The protective resistor shall have a value
of 1 000 Q.

5.6.1.3 Requirements

After recovery, capacitors shall be subjected to a final inspection according to Table 8. The
requirements will be as follows.

Table 3 Requirements regarding leakage current

Leakage current pA (at 20 °C %2 °C)

Solid-electrolyte Non-solid-electrolyte

<0,15 CNUR <0,025 CNUR or 1TuA

The capacitance requirements will be as follows. | A C/C | <5% of value measured in 5.6.2

5.6.2 Capacitance

5.6.2.1 General

Refer to IEC 60384-1:2021, 6.3, with the details of 5.6.2.2 and 5.6.2.3.
5.6.2.2 Measuring conditions

Unless 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 exceed
0,5V (RMS).

A DC bias voltage of 0,7 V to 1,0 V may be applied during the measurement to avoid voltage
application to the capacitor by applied AC voltage.

The inaccuracy of the measuring instrument 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.
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5.6.2.3 Requirements

The requirements shall be in accordance with Table 8.

5.6.3 Tangent of loss angle (tan 3) or equivalent series resistance (ESR)
5.6.3.1 General
See IEC 60384-1:2021, 6.4, with the details of 5.6.3.2 and 5.6.3.3.

The limits for the tangent of loss angle (tand) or for the equivalent series resistance (ESR) shall
be specified in the detail specification.

For capacitors with non-solid electrolyte, instead of the tangent of loss angle (tand), the
equivalent series resistance (ESR) may be specified in the detail specification.

5.6.3.2 Measuring conditions

The measurement shall be made under the conditions of 5.6.2.2. The inaccuracy of the
measuring equipment shall not exceed 0,01 absolute value.

5.6.3.3 Requirements

The requirements shall be in accordance with Table 8

5.6.4 Impedance (if required)
5.6.4.1 General

Refer to IEC 60384-1:2021, 6.6, with the details of 5.6.4.2 and 5.6.4.3.

5.6.4.2 Measuring frequency

The measuring frequency shall be chosen from one of the following values: 100 Hz, 120 Hz,
1 kHz, 10 kHz, 100 kHz and 1 MHz and shall be that at which the lowest value of impedance is
likely to occur. The tolerance on all frequencies for measuring purposes shall not exceed 20 %.
The value of the measuring frequency shall be prescribed by the detail specification.

5.6.4.3 Measuring conditions
The measuring voltage shall be small enough to avoid undue heating of the capacitor.

To demonstrate that the voltage is sufficiently small, it shall be applied to one of the capacitors in each
sample for 1 min during which time there shall be no readable change in the impedance of the
capacitor.

The error of measurement shall not exceed 5 % of the requirement or 0,02 Q, whichever is the
greater.

5.6.4.4 Measurement at lower category temperature

The measuring frequency at lower category temperature shall be 100 Hz or 120 Hz, unless
otherwise specified by the detail specification.
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403 5.6.4.5 Requirements

404 Refer to Table .

405 5.7 Resistance to soldering heat
406 5.71 General

407 Refer to IEC 60384-1:2021, 5.17, with the details of 5.7.2, 5.7.3 and 5.7.4, unless otherwise
408  specified in the detail specification.

409  5.7.2 Test conditions
410  The test method shall be the reflow method and reflow temperature profile specified in the detail

411 specification. The test method shall be the reflow method and reflow temperature profile
412 specified in IEC60068-2-58, 6.6.

413 5.7.3 Recovery

414 The recovery period shall be 1 hto 2 h.

415 5.7.4 Final inspections and requirements

416  After recovery, the capacitors shall be visually examined under normal lighting and
417  approximately 10x magnification and the electrical characteristics measured as indicated in
418 Table 8.

419 5.8 Solderability
420 5.8.1 General

421 Refer to IEC 60384-1:2021, 4.17, with the details of 5.8.3.

422 5.8.2 Test conditions

423 Refer to IEC 60384-1:2021,4.17

424 5.8.3 Final inspections and requirements

425 Refer to Table 8.

426 5.9 Shear test
427 5.9.1 General

428 Refer to IEC 60384-1:2021, 9.17, with the details of 5.9.2.

429 5.9.2 Final inspections and requirements

430 Refer to Table .

431 5.10 Substrate bending test
432 5.10.1 General

433  Refer to IEC 60384-1: 2021, 9.18, with the details of 5.10.2.
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