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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIXED CAPACITORS FOR USE IN ELECTRONIC EQUIPMENT -

Part 25: Sectional specification — Surface mount fixed aluminium
electrolytic capacitors with conductive polymer solid electrolyte

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardizati mprising
all ngtional electrotechnical committees (IEC National Committees). The object of IEC\ international
co-operation on all questions concerning standardization in the electrical and electr nlc fie is epd and in
addit|on to other activities, IEC publishes International Standards, Technical Sp€oi i i Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred toas \ icat ’). Their
prepdration is entrusted to technical committees; any IEC National Committge_inte ealt with
may participate in this preparatory work. International, governmental and ng v rganigationis liaising
with the IEC also participate in this preparation. IEC collaborates clos \ ization for
Stanglardization (ISO) in accordance with conditions determined by agree 3 izations.

2) The formal decisions or agreements of IEC on technical matters expre & gible, an intgrnational
consg¢nsus of opinion on the relevant subjects since each téchnica AMmi \ ion| from all
intergsted IEC National Committees.

3) IEC Publications have the form of recommendations fo National
Committees in that sense. While all reasopakle effo hat the technical conteft of IEC
Publipations is accurate, IEC cannot be<held\re onS|bI hich they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformit ation mitteés undertake to apply IEC Publications
transparently to the maximum extent possibl |n thelr natignal andxegional publications. Any divergence|between
any IE icati i alkpubMcation shall be clearly indicated in the latter.

5) IEC grovides no marking prq ateN annot be rendered responsible for any equipment
declgred to be in conformity wi icali

6) All ug 3 ign of'this publication.

7) No ligbility shall ch % oyees, servants or agents including individual experts and
mempers of its ational Committees for any personal injury, property damage or
otherldamage of a direct or indirect, or for costs (including legal fees) and g¢xpenses
arisirj ! g upon, this IEC Publication or any other IEC Publications.

8) Attention i il to\the _Norwmative referehces cited in this publication. Use of the referenced publigations is
indis i this publication

9) Attention is { the-s kility that some of the elements of this IEC Publication may be the subjectof patent
rightg. IEC shall not bexheld respopsible for identifying any or all such patent rights.

Internati 1 ard 60384-25 has been prepared by IEC technical commitiee 40:

Capaci istqrs for electronic equipment.

The text. 6f this standard is based on the following documents:

FDIS Report on voting

40/1733/FDIS 40/1756/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.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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IEC 60384 consists of the following parts, under the general title Fixed capacitors for use in
electronic equipment:

Part 1:
Part 2:

Part 3:
Part 4:

Part 5:

Generic specification

Sectional specification: Fixed metallized polyethylene-terephthalate film dielectric
d.c. capacitors

Sectional specification: Fixed tantalum chip capacitors

Sectional specification: Aluminium electrolytic capacitors with solid and non-solid
electrolyte

Sectional specification: Fixed mica delectric d.c. capacitors with a rated voltage not

FaVa¥h ' o

Part 6:

Part 7:
Part 8:
Part 9:
Part 11]:

Part 12:
Part 13:
Part 14

Part 19:
Part 146:

Part 17:

Part 18:

Part 19:

Part 20:

Part 21:

Part 22:

H an L 1 ' £ bloo ol i 4 ol 1 H &
CALTTUNTY o UUU VvV = OTITULIUIT UTTTITUTOUS UT 1ITOoL dlTu ytTlitlh al ITTITITIIlG

Sectional specification: Fixed metallized polycarbonat
capacitors

Sectional specification: Fixed polystyrene film dielectric

Sectional specification: Fixed polyethylene ) iim.dije i ptal foil

Sectional specification: Fixed polycarbqnateil e iz acitors
Sectional specification: Fixe acitors

Sectional specification: erence

ctrolyte

Sectional c d.c.
capacitors
Sectional d pulse

capagitqrs
Secti S lid and
non-soljd

electric

eramic

Sectional specification: Fixed surface mount multilayer capacitors of ¢eramic
dielectric, Class 2

Part 23:

Part 24:

Part 25:

Sectional specification: Fixed surface mount metallized polyethylene naphthalate
film dielectric d.c. capacitors

Sectional specification: Surface mount fixed tantalum electrolytic capacitors with
conductive polymer solid electrolyte

Sectional specification: Surface mount fixed aluminium electrolyte capacitors with
conductive polymer solid electrolyte

All sectional specifications mentioned above do have one or more blank detail specifications
being a supplementary document, containing requirements for style, layout and minimum
content of detail specifications.
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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 later date.

The coptents of the corrigenaum ot October ZUUb have been Included 1n i opy.
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FIXED CAPACITORS FOR USE IN ELECTRONIC EQUIPMENT -

Part 25: Sectional specification — Surface mount fixed aluminium
electrolytic capacitors with conductive polymer solid electrolyte

1 General

1.1 Scope

This paIrt of IEC 60384 is applicable to aluminium electrolytic capacitors
solid electrolyte. These capacitors are primarily intended to be mounte
hybrid gircuits or to printed boards.

by IEC|60384-18.

1.2  Object

The object of this standard is to prescribe prefe

olymer
htes for

overed

select

from IHC 60384-1:1999, the appropriaté quality™assg ocedures, tests and mepsuring
methods and to give general performa Q of capacitor. Test seperities
and redquirements prescribed in detail spegificati i is sectional specificatipn shall
be of efjual or higher performance leve Qrmance levels are not permitted.

1.3  Normative referen

The following referenced docu ble for the application of this documegnt. For

dated rgferences, only

referenced docup ents) applies.

IEC 60063:1963, Pr
Amend
Amend

IEC 60

IEC 60
solderd
devices

|IEC 60884-1:1999 _Fixed capacitors for use in electronic eguipment
- 7 1 N Akl o

or undated references, the latest editio

Part 1:

n of the

ods for
obunting

Seneric

specification
IEC 60410: 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 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 of this sectional specification.

1.41 Outline drawing and dimensions

itjon and
ociated

There ghall be an illustration of the surface mount capacitors as an @
for conjparison of the surface mount capacitors with others. Di

toleranges, which affect interchangeability and mounting, detail
specifigation. All dimensions shall preferably be stated i S, en the
original dimensions are given in inches, the converted met i i i shall be
added.
Normally, the numerical values shall be given for { \ idtr \ . When
necesspry, for example, when a numbep.of case§ize 3 on, the
dimensjions and their associated toler .

fe such

When ;Te configuration is other than dg
dimens|onal information as will adequ

1.4.2 Mounting

The defail specificatio
for tesf{ and me
sectionjal specifi

ethods of mounting for normal use. Mpunting
equired) shall be in accordance with 4.3| of this

1.4.3

The rati
specifig

of this

1.4.3.1

See 2.2.1.

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.

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.
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1.5 Terms and definitions

For the purposes of this document, the terms and definitions of IEC 60384-1, as well as the
following, apply.

1.5.1

surface mount capacitor

capacitor whose small dimensions and nature or shape of terminations make it suitable for
surface mounting

1.6 Marking

See 2.4 of [EC 60384-1 with the following details:

A

1.6.1 [The information given in the marking is normally selected fr, the\foNowing list; the

relativg importance of each item is indicated by its position in the lis

arity of the terminations (unless identified by the constru

[

po
ratgd capacitance;

o O T

tolgrance on rated capacitance;

D

)
)
) ratgd voltage (d.c. voltage may be indicated by the
)
)

yea’[ and month (or week) of manufacture;

—h

) manufacturer’s name or trade man
g) climatic category;
h) manufacturer’s type designation;

i) refdgrence to the detail sf
1.6.2 [Surface mount ¢apacitqrs arég y arked on the body. If some marking|can be
applied, they sha)l be as many as possible of the above itemp as is
considIred usef. ation in the marking on the capacitor should be
avoided.

1.6.3 JAny markipg sha And not easily smeared or removed by rubbing with the
finger.

1.6.4 [lHe pa ) ining the capacitor(s) shall be clearly marked with all the information

1.6.5 JAny(additional/marking shall be so applied that no confusion can arise.

2 Preferred rating and characteristics

2.1 Preferred characteristics

The values given in the detail specification shall preferably be selected from the following:

211 Preferred climatic categories

The surface mount capacitors covered by this specification are classified into climatic categories
according to the general rules given in IEC 60068-1.
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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
Upper category temperature: +105 °C and 125 °C
Duration of the damp heat, steady state test: 21 days

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

2.2 Preferred values of ratings

221 Rated capacitance (CRg)

The rafed capacitance shall be expressed in microfarads (pF).

Preferrpd values of rated capacitance are the values from the series of IEQ 60063

and thgir decimal multiples (10", n: integer).

2.2.2 Tolerance on rated capacitance

Preferred values of tolerance on rated capacitaneg a

2.2.3 Rated voltage (Ug)

The preferred values of the rated vepifage axe ISO 3:
1,0-1125-16-20-25-3,15-4,0-5 6 10", n:
integer).

224 Surge voltage

The sufge volta It (see

Table 1).

ble 1 — Surge voltage

Rated vpitage( 20, ~%5 \% 50 | 63 | 80 10 | 125 | 16 20 || 25
v N

Surge v:ﬁs&%ﬁ) \25> 4,6 5,8 7,2 9,2 12 14 18 23 29
Y

225 Rated temperature

The value of the rated temperature is +105 °C and +125 °C.

3 Quality assessment procedures

3.1 Primary stage of manufacture

The primary stage of manufacture is the capacitor manufacturer's evaluation of the formed anode foil.

3.2  Structurally similar components

Capacitors considered as being structurally similar are capacitors produced with similar
processes and materials, though they may be of different case sizes and values.
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3.3 Declaration of conformity (basic requirements)

3.4 Test schedule and requirement for initial assessment (mandatory and optional
tests)

The procedures for qualification approval testing are given in IEC 60384-1, 3.5.

The schedule to be used for qualification approval testing on the basis of lot-by-lot and periodic
tests is given in 3.5 of this specification. The procedure using a fixed sample size schedule is
given in 3.4.1 and 3.4.2 below.

3.4.1 Qualification approval on the basis of the fixed sample size procedures

may or{may not be the complete range covered by the detail specification.

For ea¢th temperature characteristic, the sample shall consist ¢
maximyim and minimum size and, for each of these sizes, the Ruaxim
the highest rated voltage and minimum rated voltage of the vo

sought{ When there are more than four rated voltages arNj
tested.| Thus, for the approval of a range, testing i
(capacitance/voltage combinations) for each tempera
consistp of less than four values the number of speci
four values.

In the @ Wws.

Two (fd

a bnts for
specimgns, which are non-gonforminrg be

The numbers given in| Group all groups are applicable. If this is not |so, the
numbefs may be redua i

When gdditional gi humber
of spedi e ired for
the adqiti

Table 3 vith the
numbe

3.4.2

The complete series of tests specified in Tables 2 and 3 are required for the approval of
capacit i ificati i tin the
order given.

The whole sample shall be subjected to the tests of Group 0 and then divided for the other
groups.

Non-conforming (Table 2) specimens found during the tests of Group 0 shall not be used for the
other groups.

“One non-conforming item” is counted when a capacitor has not satisfied the whole or a part of
the tests of a group.

Approval is granted when the number or non-conforming items do not exceed the specified
number of permissible non-conforming items for each group or subgroup and the total number of
permissible non-conformances.


https://iecnorm.com/api/?name=6d8c58c06bf8563bd91b9c597c84e563

60384-25 © IEC:2006(E) —11-

Approval is granted when the number or non-conforming items do not exceed the specified
number of permissible non-conforming items for each group or subgroup and the total number of
permissible non-conformances.

NOTE Tables 2 and 3 together form the fixed sample size test schedule. Table 2 includes the details for the sampling
and permissible non-conforming items for the different tests or groups of tests. Table 3 together with the details of the
test contained in Clause 4 gives a complete summary of test conditions and performance requirements and indicates
where, for example, for the test method or conditions of test, a choice has to be made in detail specification.

The conditions of test and performance requirements for the fixed sample size test schedule should be identical to
those prescribed in the detail specification for quality conformance inspection.

@%
o
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Table 2 — Fixed sample size test plan for qualification approval — Assessment level EZ

Group Test Subclause of Number of Permissible
this publication specimens number of
No. d non-conforming
n items
0 High surge current® 4.20 120 0
Visual examination 4.4
Dimensions 4.4
Leakage current 4.51
Capacitance 4.5.2
Tangent of loss angle 4.5.3
Equivalent series resistance (ESR) 454

Spare specimens

1A Resistance to soldering heat

. b
Component solvent resistance

1B Solderability

Solvent resistance of the markingb

2 Substrate bending test

3@ Mounting
Visual examination
Leakage current
Capacitance

Tangent of loss angté
Equivalent serie

3.1 Shear test

! Rapid cof be
Climatic seque

The values of these measurements serve as initial measurements for the tests of subgroup 3.

If required in the detail specification.

The capacitors found non-conforming after mounting shall not be taken into account when calculating the
permissible non-conforming items for the following tests. They shall be replaced by spare capacitors.

For case size/voltage combinations, see 3.4.1.
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Table 3 — Tests schedule for qualification approval

Subclause number and D Conditions of testa2 Number of Performance
testa specimens requirements?
or (n) and
NDb number of
non-conform-
ing items (¢)
GROUP 0 ND See Table 2
4.20 High surge current
(if required in the
detail specification)
4.4 Vfstual examination
infg and as
e detail
4.4 Dimension (detail) H|specification
4.5.1 Lgakage current Protective resistor: 1 000 Q
4.5.2 Chpacitance Frequency: 120 Hz <
4.5.3 Tpngent of loss angle Frequency: 120 Hz sin 4.5.3.3
(ten 9)
4.5.4 Epuivalent series Frequency: 100 kH Asin4.54
rgsistance (ESR) '\
GROUP 1A D \ﬁ Table 2
4.6 Rlesistance to
spldering heat
4.6.1 Irjitial measurement imed
4.6.2 Tpst s
4.6.3 F|nal measurement \/\ As in 4.6.3
age current Asin 4.5.1
\\/>Capacitance See detail spegification
Tangent of loss angle (tan J) Asin4.5.3
Equivalent series resistance See detail spefification
(ESR)
4.18 Companent solv Solvent: ... See detail spegification
rgsistance
(itrégnired in the Solvent temperature: ...

detail specification)

Method 2

Recovery: ...
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Table 3 — Tests schedule for qualification approval (continued)

Subclause number and test2 D Conditions of testa Number of Performance
specimens requirements?
or (n) and
NDb number of

non-conform
-ing items (c)

GROUP 1B D See Table 2
4.7 Solderability See detail specification for the
method
4.7.2 Fipal measurement Visual examination
4.19 S¢lvent resistance of Solvent: ... d
the marking © .
(iflrequired in the detail Solvent temperature: ...
sfecification) Method 1
Rubbing material: cotton wool <
Recovery: ... \
GROUP D Stq Table 2 )

4.9 Siibstrate bending test Deflectj

»

4.9.3 Fipal inspection Visual e inati No visible damlage

ith printed
n)

4.9.1 Injtial measurement Capaci

Capacitance
in bent posit

See detail spegification

GROUP ] D
4.3 Mpunting
4.3.1 Injtial measu@
4.3.3 Fipal inspectio
itance See detail spegification

\/ sTangent of loss angle (tan J) As in 4.5.3
Equivalent series resistance See detail spegification
\ (ESR)

See Table 2

No visible damage

As in 4.5.1

RO
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Table 3 — Tests schedule for qualification approval (continued)

Subclause number and test2 D Conditions of test2 Number of Performance
specimens requirementsa
or (n) and
NDb number of
non-conform-
ing items (¢)
GROUP 3.1 D See Table 2
4.8 Shear test Visual examination No visible damage
4.10 Rapid change of

temperature

4.10.1 Irfitial measurement

4.10.2 Tgst

4.10.3 F|nal measurements

4.11 Climatic sequence

4.11.1 Initial measurement

4.11.2 Dry heat

4.11.3 Djamp heat, cyc;lc

st Db, first cy

4114 C

4.11.5 D

4.11.6 F|nal measure

Capacitance (the value obtained
in Group 3 may be used)

T, = Lower category

temperature
Ty = Upper category
temperature
Five cycles

Duration ty= 30 min

Recovery: 1 hto2h

Leakage current

mpeérature: lower category
temperature

Duration: 2h
Recovery: 1 hto2h

Visual examination

.

As in 4.5.1

AC/C < +10 % of value
measured in 4[{10.1

As in 4.5.3

No visible danjage

Legible marking

Leakage current

Capacitance

Tangent of loss angle

As in 4.5.1

AC/C < + 20 % of value
measured in 4.11.1

< 1,5 times the limit of
initial limit
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Table 3 — Tests schedule for qualification approval (continued)

Subclause number and test2 D Conditions of testa Number of Performance
specimens requirements?
or (n) and
NDb number of
non-conform
-ing items (c¢)
GROUP 3.2 D See Table 2
4.12 Damp heat, steady Recovery: 1hto2h
state .
Duration: 21 days
4.12.1 Initialmeasurement (‘nr\nr\if:\nr‘n
4.12.3 F|nal measurements Visual examination age
ing
Leakage current mit
Capacitance i Cification
Tangent of loss angle he limit of
\ initial limit
GROUP }.3 D Table

4.13 Characteristics at high
arld low temperature

TGN D

The capacitors shall be
measured at each temparat

Tangent of loss angle
(if applicable)

Step 3: upper category
temperature

Leakage current

For use as refgrence
value

For use as refgrence
value

AC/C < + 20 %|of value

measured in Sgep 1

Ratio with respect to
value in Step 1: < 1,5
times

< 2 times the Iimit of
4.5.3.2

At 105 °C (with Ug) :

< 12 5 times tHe limit of

Capacitance (if applicable)
Tangent of loss angle

(if applicable)

4.5.1

AC/C<+20%

At Ug < 4:

< 3 times the limit of 4.5.3
At Ug > 4:

< 2 times the limit of 4.5.3
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Table 3 — Tests schedule for qualification approval (continued)

Subclause number and testa D Conditions of testa Number of Performance
specimens requirementsa
or (n) and
NDb number of
non-conform
-ing items (c)
4.17 Charge and discharge D See Table 2

(if required in the detail
specification)

4.17.1 Initial measurement

Capacitance

4.17.2 Tgst

4.17.3 Fipal measurements

refiperatdrie. ... U
Number of cycles: 106
Duration of charge: 0,5 s

Duration of discharge: 0,5 s

Visual examination

G,

No

Legible marking

isible damage

Leakage current in4.5.1
Capacitance AC/C £ £ 20 %|of value
measured in 4{17.1
< 1,5 times thqg limit
specified in 4.$.3.2
< 2 times the ljmit
specified in 4.9.4.2
GROUP 3.4 D See Table 2
4.15 Endyrance
4.15.1 Initial measurement
4.15.2 Tdst \ \/>
\/\ Recovgry: 1 hto2h
4.15.3 Fipal mea mants Visual examination No visible damlage
Legible marking
Leakage current < 2 times the limit
specified in 4.%.1.2
Capacitance AC/C £ 20 A of value
measured in 4{15.1
Tangent of loss angle < 1,5 times thq limit
specified in 4 $.3.2
Equivalent series resistance < 2 times the limit

specified in 4.5.4.2
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schedule for qualification approval (continued)

Subclause number and test2 D Conditions of test2 Number of Performance
specimens requirements?
or (n) and
NDb number of
non-conform-
ing items (c¢)
GROUP 3.5 D See Table 2
4.16 Storage at high

temperature

4.16.1 Initial measurement

Capacitance (the value obtained

4.16.2 T4st

4.16.3 Fipal measurements

414 S
4.14.1 Initial measurement

4.14.2 Tgst

al measuregt

rge

4143 Fi

fr

in Group 3 may be used)

Test temperature: upper category
temperature

Duration: 96 h £ 4 h
Recovery: 16 h min.

Visual examination

Leakage current

Capacitance

G,

0 Vist
2 times the |
specified in 4.

AC/C<+x10%
measured in 4

As in 4.5.3

le dam
Legible marking

age
mit
b.1

bf the value
171

No visible danfage
Leakage current As in 4.5.1
citance AC/C <+ 15 % pf the value
measured in 4}14.1
Tangent of loss angle < 1,5 times thg limit
\ specified in 4.5.3.2
a  Subg]

b In thi
¢ This

estdmay be carried out on surface mount capacitors mounted on a substrate.

d  When different substrate materials are used for the individual subgroup, the detail specification should indicate
which substrate material is used in each subgroup.
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3.5 Quality conformance inspection

3.5.1
3.5.11

Formation of inspection lots

Group A and B inspection

These tests shall be carried out on a lot-by-lot basis.

A manufacture may aggregate the current production into inspection lots subject to the following

safeguards.
1) The inspection lot shall consist of structurally similar capacitors (see 3.2).
2a) Tlhe sample tested shall representative of the values and the dimensions tqQntainef in the
inspection lot:
- in relation to their number;
- with a minimum of five of any one value.
2b) Iff there are less than five of any one value in the sample wing of
spmples shall be agreed between the manufactyrer~and atonal Supervising
Ipspectorate.
3.5.1.2 Group C inspection
These tests shall be carried out on a p
Samplgs shall be representative of the tion of the specified periods and ghall be
divided r the range of approvals in any period
one voltage shall be tested from each grou xUbsequent periods other sizeq and/or
voltage ratings in product V the gim of covering the whole range.
3.5.2 The schedule
The schedule fo andyperiodic\gsts for quality conformance inspection is given in
Clause|2, Table 4,0fthe hila iNspegification, for example, IEC 60384-25-1.
3.5.3
When, dures of IEC 60384-1, 3.10, re-inspection has to be|l made,
solderghi nd leakage current shall be checked as specified in Group A and B
inspections
3.54 Assessme evels
The asgsesSment level(s) given in the blank detail specification shall preferably be selected from

Tables

3a and 3b.
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Table 3a — Lot-by-lot inspection

Inspection EZ
subgroup oL ‘ ha ‘ ca
AO 100 % b
A1 S-3 ¢
A2 s-3 | ° 0
B1 S-3 ) 0

IL = inspection level;

n = spmpte—size:

¢ = pprmissible number of non-conforming items.

100 % testing shall be followed by re-inspection by sampling in order to moni
non-¢onforming items per million (ppm).The sampling level shall be establish
calculation of ppm values, any parametric failure shall be counted as a non-c
non-¢onforming items occur in a sample, this lot shall be rejected.

Numlper to be tested: sample size as directly allotted to the code lettep~for

The ¢ontent of the inspection subgroup is described in Clause 2 of t

%\@W@

Inspection EZ \_/
subJ’oup b
p? na ca %%
1 3 12/\
C2 3
12
o

ez

g

be [
C 6

C3.3B 6

C3.4 K\
g 6 S\
» 1 eriodoiy

¢ F permissible

er of non-conforming items.

b Theecentent of the inspection subgroup is described in Clause 2 of the relevant blank detail specificqtion.
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4 Test and measurement procedures
This clause supplements the information given in IEC 60384-1, Clause 4.

4.1 Preliminary drying
See IEC 60384-1, 4.3.

4.2 Measuring conditions

See IEC 60384-1.4.2.1.

4.3 ounting

See |IEC 60384-1, 4.33, with the following details:

4.3.1 Initial measurement

The capacitance shall be measured according to 4.5.2.

4.3.2 Test

a) The capacitor shall be mounting by reflow

b) Reflpw temperature profile of the detaithspesij
4.4 VYisual examination and check

See |IEC 60384-1, 4.4,
4.41 Visual e -
Visual examinati@
magnification and kgl

NOTE The operator sk
measurirjg facilk

4.4.2

The sy
constryction,) physi
requirements given in the detail specification.

sapacitors shall be examined to verify that the materials,
dimensions and workmanship are in accordance with the ap

ly 10x
quired.

bropriate

design,
blicable

4.5 Electrical tests
4.5.1 Leakage current

See IEC 60384-1, 4.9, with the following details:

4.51.1 Measuring conditions

The rated voltage shall be applied across the capacitor and its protective resistor.

The protective resistor shall have a value of 1 000 Q.
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4.5.1.2 Requirements

The leakage current at 20 °C £ 2 °C shall not exceed 0,2 CU pA or 500 pA, whichever is the

greater.

When the measurement value exceeds the regulation value, the next pre-conditioning is done

and measured.

NOTE Pre-conditioning:

The capacitor should be serially attached to a protective resistor ranging from 10 Q to 1 000 Q and d.c. voltage

equivalent to the rated voltage should be applied for 2 h at 105°C + 2 °C.

The capacitor has become equal to the rated voltage with a tolerance of +3 %.

Next, aftgr letting the capacitor cool to room temperature, it should be discharged through a/resis
1 Q/V and then stored at standard atmospheric conditions for 12 h to 24 h.

4.5.2 Capacitance

See IEC 60384-1, 4.7, with the following details:

4.5.2.1 Measuring conditions
The cdpacitance shall be measured at a frequenty @

specifigation. The peak alternating voltage actu
shall ngpt exceed 0,5 V a.c. r.m.s.

A d.c. bias voltage of

- 1,1V to 1,5V for types with a rated
- 2,1V to 2,5V for types

may be applied during

The in ccuracy@
whethefr this is giv

NOTE Measuremen{ witk izing voltage is optional.

or as a change of capacitance.

4.5.2.2

The capavitan a spond with the rated value taking into account the tolerance.

4.5.3 Tangent of Joss angle (tan J)

See [EC80384-1_4 8 1 _with the fnllnwing details:

erits shall not exceed +2 % of the specifig

ximately

b detail
hations

d limit,

4.5.31 Measuring conditions

The measurement shall be made under the conditions of 4.5.2.
The inaccuracy of the measuring equipment shall not exceed 0,01 absolute value.

4.5.3.2 Requirements

The tangent of loss angle (at 20 °C) shall meet the requirements of the detail specification.
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4.5.4

Equivalent series resistance (ESR)

See IEC 60384-1, 4.8.2, with the following details:

4.5.41

Measuring conditions

The ambient temperature shall be 20 °C £ 2 °C.

The peak a.c. value of the measuring voltage shall not exceed 0,5 V r.m.s.

The fre

quency of measuring voltage shall be 100 kHz + 10 kHz.

The ern

greater.

4.5.4.2

The eq

4.5.5

See |E

4.5.51

The fre

To den
in each
of the d

The ern

greater.

4.5.5.2

The im

4.6 Res

Unless

or of measurement shall not exceed + 5 % of the requirement, or

Requirements

Livalent series resistance (ESR) shall meet the requi etail*specif

Impedance (if applicable)

C 60384-1, 4.10, with the following details:

Initial measurement

otherwisespegified in the relevant specification, IEC 60068-2-58 shall be applig

4.6.1

Q, whi hevlr is the

cation.

quency of measurement: 120 H

onstrate that the vgltage is acitors
edance

apacitor.

or of mea@n % of the requirement, or 0,02 Q, whichevgr is the

pedang

—Initiatmeasurement

The capacitance shall be measured according to 4.5.2.

4.6.2

Test

Unless otherwise specified in the relevant specification, IEC 60068-2-58 shall be applied.

4.6.3

Final inspection, measurements and requirements

After recovery, the surface mount capacitors shall be visually examined and measured and shall
meet the following requirements.


https://iecnorm.com/api/?name=6d8c58c06bf8563bd91b9c597c84e563

	CONTENTS
	1 General
	1.1 Scope
	1.2 Object
	1.3 Normative references
	1.4 Information to be given in a detail specification
	1.5 Terms and definitions
	1.6 Marking

	2 Preferred rating and characteristics
	2.1 Preferred characteristics
	2.2 Preferred values of ratings

	3 Quality assessment procedures
	3.1 Primary stage of manufacture
	3.2 Structurally similar components
	3.3 Declaration of conformity (basic requirements)
	3.4 Test schedule and requirement for initial assessment (mandatory and optional tests)
	3.5 Quality conformance inspection

	4 Test and measurement procedures
	4.1 Preliminary drying
	4.2 Measuring conditions
	4.3 Mounting
	4.4 Visual examination and check of dimensions
	4.5 Electrical tests
	4.6 Resistance to soldering heat
	4.7 Solderability
	4.8 Shear test
	4.9 Substrate bending test
	4.10 Rapid change of temperature
	4.11 Climatic sequence
	4.12 Damp heat, steady state
	4.13 Characteristics at high and low temperature
	4.14 Surge
	4.15 Endurance
	4.16 Storage at high temperature
	4.17 Charge and discharge (if required by the detail specification)
	4.18 Component solvent resistance (if applicable)
	4.19 Solvent resistance of the marking (if applicable)
	4.20 High surge current (if applicable)




