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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIXED CAPACITORS FOR USE IN ELECTRONIC EQUIPMENT -

Part 18: Sectional specification —
Fixed aluminium electrolytic surface mount capacitors
with solid (MnO2) and non-solid electrolyte

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization f r stan i mprising
all njational electrotechnical committees (IEC National Committees). The j i promote
interrjational co-operation on all questions concerning standardization in the el ields. To
this ¢nd and in addition to other actlvmes IEC publlshes International S ifications,
Techpical Reports, as “IEC

Publipation(s)”). Their preparation is entrusted to technical committees; hiona interested
in the ti nd non-
governmental organizations liaising with the IEC also participate in™thi ep i 5 closely
with [the International Organization for Standardization (ISO it fiti hined by
agregment between the two organizations.

2) The formal decisions or agreements of IEC on technical m e \ ible, intdrnational
consénsus of opinion on the relevant subj i e j i i from all
intergsted IEC National Committees.

3) IEC Publications have the form of recomm € i € National
Cominittees in that sense. While all reasonab 5 \ e i t of IEC

Publipations is accurate, i i i for any
misinfterpretation by any end user.

4) In order to promote international uniformi { ( i lications
transparently to the maxi i i ei i i icati . iyergence
betwg¢en any IEC Publication and the correspondifg national or regional publication shall be clearly indicated in
the Igtter.

5) IEC provides no_ marking procedure toyi approval and cannot be rendered responsiblg for any
equigment decl grmi i ublication.

6) All ugers should ensuyé tha t edition of this publication.

7) No ligbility shall attach\to | or 'ts directors, employees, servants or agents including individual expgerts and
mempers of its technical e C National Committees for any personal injury, property damage or
other] : tsoever, whether direct or indirect, or for costs (including legal fees) and
expe isi out ication, use of, or reliance upon, this IEC Publication or any ofher IEC
Publifatie

8) Attenftion i e Normative references cited in this publication. Use of the referenced publidations is
indis

9) Attention is<drawn to the possibility that some of the elements of this IEC Publication may be the spubject of
pater|t rights;IEC shall’'not be held responsible for identifying any or all such patent rights.

International _Standard |EC 60384-18 has been prnparpd hy |[EC technical committee 40:
Capacitors and resistors for electronic equipment.

This second edition cancels and replaces the first edition published in 1993 and its
amendment 1 (1998). 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
40/1764/CDV 40/1822/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.


https://iecnorm.com/api/?name=1d9747fa26e604e8b25069610df41ee4

60384-18 © IEC:2007(E) -5-
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

. rechfirmed,

* withdrawn,

. replaced by a revised edition, or
+ amended.

A bilingual version of this publication may be issued at a lateyda

@C@
o
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FIXED CAPACITORS FOR USE IN ELECTRONIC EQUIPMENT -
Part 18: Sectional specification —

Fixed aluminium electrolytic surface mount capacitors
with solid (MnO2) and non-solid electrolyte

1 General

1.1 *cope

rs with
use in

This part of IEC 60384 applies to fixed aluminium electrolytic surfaCe
solid (MnO,) and non-solid electrolyte primarily intended for d.
electronic equipment.

1.2 Object

The object of this standard is to prescribe preferred/ratings™¢ select
from IEC 60384-1 the appropriate quality asses > aAsuring
methods and to give general performance require ‘ t r. Test

severities and requirements prescrib in detes ifi s referring to this se¢ctional
specifigation should be of equal or highe ;
are not|permitted.

1.3 Normative referenc

The following referenced doecu indi e for the application of this documént. For
dated references, only i ition of

the ref¢renced docume
IEC 60063, Prefer:

IEC 60068-1, Envjron

IEC 60068-2<58:2004 Tas & ods for
il 1 surface

IEC 60384-1.51999
specifigation

Fixed capacitors for use in electronic equipment — Part 1. Generic

IEC 60384-18-1, Fixed capacitors for use in electronic equipment — Part 18-1: Blank detail
specification — Fixed aluminium electrolytic chip capacitors with solid (MnO2) electrolyte -
Assessment level EZ

IEC 60384-18-2, Fixed capacitors for use in electronic equipment — Part 18-2: Blank detail
specification — Fixed aluminium electrolytic chip capacitors with non-solid electrolyte -
Assessment level EZ

IEC 60410, Sampling plans and procedures for inspection by attributes

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 of this sectional specification.

1.41 Outline drawing and dimensions

There ghall be an illustration of the capacitor as an aid to easy recogniti parison
of the| capacitor with others. Dimensions and their associa ‘ i affect
interch@ingeability and mounting, shall be given in the detail sp sions shall
preferaply be stated in millimetres; however, when the origina n inlinches,
the converted metric dimensions in millimetres shall be add

Normally, the numerical values shall be given for the feng ! ; the width and height of

the body and the wire spacing, or for cylindrical
diametg¢r of the terminations. When

(capacm 4
their agsociated tolerances shall be pla

ter, and the length and
vhen a number of items
ification, the dimensigns and

When the configuration is other than described above, the detail specification shall stafe such
dimensjonal information a i errib e capacitor. When the capacitof is not
designgd for use on printe a all\be stated in the detail specification

1.4.2 Mounting

The de}ail speci od of mounting to be applied for normal yse and

for the| application and the bump or shock tests. The capacitors shall be
mountdd by theirn e design of the capacitor may be such that |special
mountim e. In this case, the detail specification shall descfibe the
mounti be used in the application of the vibration and bump of shock
tests.
1.4.3

The ratings™ and “eharacteristics shall be in accordance with the relevant clauses |of this
specifigation; 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.".

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.
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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 capacitor and on the
package. Deviations in 1.6 of this sectional specification shall be specifically stated.

1.5 Terms and definitions

For the[purposes of this document, the following terms and definitions, a e given

in IEC $0384-1, apply.

1.5.1
capacitance of an electrolytic capacitor
capacitgnce of an equivalent circuit having capacitance and resistance i i sufled with
alternating current approximately sinusoidal waveform at a speci

1.5.2
surfacé mount capacitor

capacitpor whose small dimensions or nature o
surfacg mounting in hybrid circuits and printed boards.

inations make it suitgble for

1.5.3
reverse voltage (for polar capacitors ofily)

voltage| applied to the capacitor termin n@ev

1.6 Marking

Accord|ng to 2.4 OZIE 3 ing details:
1.6.1 iy i king is normally selected from the following list; the

arity direction

relative ated by its position in the list:

a) polgri e te unless identified by the construction)

b) rate

c) ratga \ ge may be indicated by the symbol: ~“—__or — );
d) tole

e) refdrence)to the~grade (in accordance with 1.1).

f) yeaf and month (or week) of manufacture,;

g) manufacturer's name or trade mark;
h) climatic category;

i) manufacturer's type designation;

j) reference to the detail specification.

1.6.2 Surface mount capacitors are generally not marked on the body. If some marking can
be applied, they shall be clearly marked with as many as possible of the remaining items as is
considered useful. Any duplication of information in the marking on the capacitor should be
avoided.

1.6.3 Any marking shall be legible and not easily smeared or removed by rubbing with the
finger.
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1.6.4 The package containing the capacitor(s) shall be clearly marked with all the information

listed in 1.6.1, except polarity, unless this is applicable to the method of packing.

1.6.5 Any additional marking shall be so applied that no confusion can arise.

2 Preferred ratings and characteristics

2.1 Preferred characteristics

The values given in detail specifications shall preferably be selected from the following.

211 Preferred climatic categories

The capacitors covered by this specification are classified into climatje
the general rules given in IEC 60068-1.

The lower and upper category temperature and the duration of the da
shall bg chosen from the following.

Lower ¢ategory temperature:
Upper ¢ategory temperature:
Duration of the damp-heat, steady-state

The se)erities for the cold and dry hes
respeciively.

2.2 Preferred values o

2.2.1 Rated capaci
Preferrgd vaIues@

decimal multiples.

2.2.2 ance : : ance
Preferred value oh rated capacitance are:

-10/+10 % and -20 / +20 %

223

ding to

ate test

ratures

e ¢hosen from the E6 series of IEC 60063 and their

Preferred values of rated difect voltages taken from the Rb Series of 1ISU 3 are:

1,0V,16V,25V,4,0V, 6,3V and their decimal multiples

If other values are required, they shall preferably be chosen from the R10 series.

Also 35 V is preferred.

224 Category voltage (U¢)

For capacitors having an upper category temperature of 125 °C, category voltages are given in

Table 1.
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Table 1 — Category voltages

Ur 2,5 4 6,3 10 16 25 40 63

Uc 1,6 2,5 4 6,3 10 16 25 40

Surge voltage

2007(E)

The surge voltage shall be 1,15 times the rated or category voltage, rounded off to the nearest

volt.

2.2.6

Rated temperature

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

3 Qu

3.1 Primary stage of manufacture

For ca
formati

For ca
manufd

ality assessment procedures

pbacitors with solid electrolyte, the primary
bn of the anode body.

3.2  $tructurally simila

anufacture is the etching or

bacitors with non-solid electrolyte} the\p f manufacture is the capacitor

Capacifors considered similar are capacitors produced with |similar
processes and material of different case sizes and values.

3.3 Certified record

The infprmation i . 60384-1 shall be made available when prescribed in the
detail i requested by a purchaser. After the endurance tg¢st the
paramgdters f ich i formation is required are the capacitance change, tap 6 and
the lea

3.4 Qualification approval procedures

The procedures for qualification approval testing are given in 3.5 of the generic specification,
IEC 608841.

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 procedure

Sampling

The fixed sample size procedure is described in 3.5.3b) of IEC 60384-1. The sample shall be
representative of the range of capacitors for which approval is sought. This may or may not be
the complete range covered by the detail specification.


https://iecnorm.com/api/?name=1d9747fa26e604e8b25069610df41ee4

60384-18 © IEC:2007(E) -11-

The sample shall consist of specimens having the lowest and highest voltages and for these
voltages the smallest and largest case size. When there are more than four case sizes, an
intermediate case size shall also be tested. In each of these case size/voltage combinations
(values), the highest capacitance shall be chosen. Thus, for the approval of a range, testing is
required of either four or six values. When the range consists of less than four values, the
number of specimens to be tested shall be that required for four values.

Spare specimens are permitted as follows:

a) one per value which may be used to replace the permitted nonconforming item in Group 0;

b) one per value which may be used as replacements for specimens which are nonconforming
because of incidents not attributable to the manufacturer.

The nLmeers given in Group 0 assume that all groups are applicable. [f this™ so, the

numbers may be reduced accordingly.

When Jadditional groups are introduced into the qualification .app le, the
number of specimens required for Group 0 shall be increased b e S8 as that
requirefl for the additional groups.

Table 4 gives the number of samples to be tested in ea C vith the
permissgible number of non-conforming items for qualification a

3.4.2 Tests

The complete series of tests specified\i ¢ required for the approval of
capacitprs covered by one detail specificati ' j out in
the ordgr given.

The whole sample shall be e other

groups

Specimens foun for the
other g
"One n part of
the test
The apg ed the
specifie ne total

numbe

NOTE Tables-2 and 3 together form the fixed sample size test schedule, for which Table 2 includes the details for
the sampling”and permissible nonconforming items for the different tests or groups of tests, whereas |Table 3,
together with the details of tests 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 is
made in the 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.
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Table 2 — Sampling plan for qualification approval, assessment level EZ

Number of Permissible
Group Test Subclause of this specimens number of non-
No. publication conforming items
n° ¢
0 High surge current® 4.22 112+8 0
Visual examination 4.4
Dimensions 4.4
Leakage current 4.51
Capacitance 1572
Tangent of loss angle 4.5.3
Impedance® 4.5.4
Spare specimens <\
1A Resistance to soldering heat \ 2 \> 0
Component solvent resistance® \\
1B Solderability \ \1%/ 0
Solvent resistance of the marking® \
2 Substrate bending test 12 0
3° Mounting < 84 0°
Visual examination
Leakage current
Capacitance
Tangent of loss angle Q
Impedance®
3.1 | | shear test \> 48 20 0
Rapid c mper ure 4.10
Climatic seq 4.11
3.2 Damp he{(é«\ dy s 4.12 20 0
3.3A Characteristics \at-high and low temperature 413 8 0
Charge an charge 4.19
3.38 | { Reverse yoitage® \ 4.16 8 0
3.4 | | Endurance 4.15 20 0
3.5 Storage\aWemperature 4.17 8
Storage at low temperature® 4.18
Surge 4.14

If required by the detail specification.

For case size/ voltage combinations, see 3.4.1

For solid electrolyte capacitors only, if prescribed by the detail specification.

items for the following tests. They shall be replaced by spare capacitors.

The value of these measurements serve as initial measurements for the tests of subgroups 3.

The capacitors found nonconforming after mounting shall not be taken into account when calculating the nonconforming
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Table 3 — Test schedule for qualification approval

Number of
specimens (r) and
Subclause number and D or i a number of Performance
a b Conditions of test L R a
test ND permissible non- requirements
conforming items
()
Group 0 ND See Table 2
4.21  High surge current®
4.4 Visual examination As in 4.4.2
Legible marking and as
i ptail
4.4 Djmensions ification
(detail)
4.5.1 Leakage current Protective resistance:
1000 Q
4.5.2 Cppacitance Frequency:... Hz blerance
4.5.3 Tpngent of loss angle Frequency:... Hz
4.5.4 Impedance Frequency: 100 kHz See detail specification
(if applicable) /(7
AN
Group 1A D Se@b e
4.6 Resistance to
spldering heat
4.6.3 F|nal measurement Asin 4.6.3
See detail specification
See detail specifipation
4.20 Cpmponent solvent \/\ See detail specififation
rgsistance
(if applicable
Group 1B \B\ See Table 2
4.7 Splderabjlit Test method: solder bath
}( reflow
Solder composition: ...
Flux type for solder bath:
non-activated or
activated
Solder bath temperature
or reflow temperature
profile: ...
4.7.2 Final measurement Visual examination Asind.7.72
4.21 Component solvent Solvent: ... Legible marking

resistance of the
marking ¢
(if applicable)

Solvent temperature: ...
Method 1

Rubbing material: cotton
wool

@ Subclause numbers of test and performance requirements refer to Clause 4.

In this table, D = destructive, ND = non-destructive.

¢ For solid electrolyte capacitors only and if prescribed by the detail specification.

This test may be carried out on capacitors mounted on a substrate
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Table 3 (continued)

Number of
specimens (n) and
Subclause number and test? D obr Conditions of test? mfmt_)er of Perf_ormancea
ND permissible non- requirements
conforming items
(c)
Group 2 D See Table 2
4.8 Shear test Capacitance and See detail specification
impedance (with board in
bent position)
(4.35.6 of IEC 60384-1) Visual examination and for
Final inspection te
Age of
Group 3 D See Table 2
4.3 Mounting Substrate material: ...° and for
ke
x age of
Leakage current
Capacitance AC/C £5 % of the|value
G measured in 4.5.2
As in 4.5.3.2
< initial limit
Group 3|1 \>ee Table 2
4.8 Shear test No visible damag¢

4.10.1 Irfitial measurement

4.10

4.10.3 F|n

Rppid change
tgmperature

mea em

O IST

uration ¢, =... min
ecovery: 16 h
Solid electrolyte:

Leakage current

Capacitance

As in 4.5.1

AC/C £5 % of the|value
measured in 4.10.{

T 4 of | 1
angent o 10SSangre

Impedance (if applicable)

Non-solid electrolyte:

Visual examination

Ao d L0 O
NS M. J9.9.Z

As specified in the detail
specification

No visible damage and no
leakage of electrolyte

In this table, D = destructive, ND = non-destructive.

which substrate material is used in each subgroup.

Subclause numbers of test and performance requirements refer to clause 4: Test and measurement procedures.

When different substrate materials are used for the individual subgroups, the detail specification shall indicate



https://iecnorm.com/api/?name=1d9747fa26e604e8b25069610df41ee4

60384-18 © IEC:2007(E) 15—

Table 3 (continued)

Number of
specimens (n) and
Subclause number and test? D obr Conditions of test? mfmt_)er of Perf_ormancea
ND permissible non- requirements
conforming items
()
Group 3.1 (continued) See Table 2
4.11 Climatic sequence
4.11.1 Initial measurement Capacitance (the value
obtained in Group 3 may
be used)
4.11.2 |Dry heat Temperature: upper

category temperature
Duration: 16 h
4.11.3 |Damp heat, cyclic,

Test Db, first cycle

4.11.4 |Cold D |Temperature: lower
category temperature

Duration: 2 h
4.11.5 |Damp heat, cyclic, Recovery: 1 hto2h
Test Db, remaining
cycles
4.11.7 |Final measurements Visual exami

>

4.11.7 (continued)

No visible damagd and for

non-solid electrolyte
capacitors no leakjpge of
electrolyte

Legible marking

Asin4.5.1

AC/C £ 10 % of the value

measured in 4.11.{l

< 1,2 times the inifial limit

Group 3|2 See Table 2
4.12 Damp heat, covery: 1 h.to 2 h.

state
4.12.1 [Initial

?pacitance (the value
btained in Group 3 may
be used)

4.12.2 |Final Visual examination

No visible damagg, and for

non-solid electrolyte
capacitor no leakage of
electrolyte
Legible marking

Leakage current

Capacitance

Tangent of loss angle

Impedance

As in 4.5.1
AC/C for

Solid electrolyte:
<10 %

Non-solid electrolyte:

< 20 % of value measured

in4.12.1

< 1,2 times the initial limit

< 1,2 times the limit in the

detail specification

2 Subclause numbers of test and performance requirements refer to Clause 4.

b |n this table, D = destructive, ND = non-destructive.
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Table 3 (continued)

Number of
specimens (n) and
Subclause number and test? D obr Conditions of test? mfmt_)er of Perf_ormancea
ND permissible non- requirements
conforming items
(c)
Group 3.3A See Table 2
4.13 Characteristics at The capacitors shall be
high and low measured at each
temperature temperature step
Solid electrolyte
capacitors:
Step 1: 20 °C

ce value

ce value

Capacitance®

Impedance (at the same

frequency as Step 2)

Tangent of loss angle®

Step 2: Lower category

temperature

Capacitance® }C/C < 20 % of vajue

5

measured in Step [1

Ratio with respect|to value
in Step 1: £ 2 timefs

< 2 times the limit|of
4.5.3.2
ee Table 2

At 125 °C (with Uy):
< 15 times the limit of 4.5.1
At 125 °C (with U{{):
< 8 times the limit|of 4.5.1
At 105 °C (with UQ):
< 12,5 times the limit of
4.51
At 100 °C (with UQ):
< 12,5 times the limit of

Tangent of le

y

Step 3: Upper

451

At 85 °C (with Ug)

< 10 times the limit of 4.5.1
Capacitance® AC/C <20 % of th¢ value

Ml S

measured in Step [1
Tangent of loss angle® < limit of 4.5.3.2

Non-solid electrolyte

ig
capacrors:

Step 1: 20 °C

Capacitance® For use as reference value
Tangent of loss angle®

Impedance (at same For use as reference value
frequency as Step 2)

a

b

[

Subclause numbers of test and performance requirements refer to Clause 4.
In this table, D = destructive, ND = non-destructive.

If applicable.
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Table 3 (continued)

Number of
specimens (n) and
Subclause number and D or i a number of Performance
2 b Conditions of test L . a
test ND permissible non- requirements
conforming items
()
4.13 (continued) Step 2: Lower category
temperature
Impedance Ratio with respect to the
vq}nft;ih\Qtep 1
\ Rated Ratio of
volta impedance
<10
<8
<6
Step 3: Upper category X
temperature
Leakage current >«t 125 °C: < 10 times the
limit of 4.5.1
Q At 105 °C: < 8 timés the
limit of 4.5.1
At 100 °C: < 8 times the
limit of 4.5.1
At 85 °C: < 5 time$ the
limit of 4.5.1
See detail specifidation
N See detail specifigation
Group 3|3A (continued) See Table 2
4.19 Charge an
discharge
(if required) <
censideration
uration of charge: 0,5 s
Duration of discharge:
5s
4.19.1 |[Initi Capacitance
meas
4.19.3 [Final Visual examination No visible damage and for
measurements non-solid electrolyte
capacitors no leakpge of
U:Ubtlu:)’tc
Leakage current Asin 4.5.1
Capacitance AC/C for:
Solid electrolyte:
<5%
Non-solid electrolyte:
<10 % of value measured
in4.19.1

2 Subclause numbers of test and performance requirements refer to Clause 4.

b In this table, D = destructive, ND = non-destructive.

[

If applicable.



https://iecnorm.com/api/?name=1d9747fa26e604e8b25069610df41ee4

18 -

60384-18 © IEC:2007(E)

Table 3 (continued)

Subclause number and
test?

D or
NDP

Conditions of test?

Number of
specimens (n) and
number of
permissible non-
conforming items

()

Performance
requirements?

Group 3.3B

4.16 Reverse voltage (if

required)

Duration:125 h at upper
category temperature with

a) for solid electrolyte

See Table 2

Initial
measurement

4.16.1

4.16.3 [Final

measurements

capacitors: a direct
voltage of 0,15 U in
reverse polarity direction or

b) for non-solid
electrolyte capacitors:
voltage 1V d.c. in reverse
polarity direction, unless
otherwise specified in the
detail specification, followed
by 125 h at upper category
temperature with category
voltage in forward polarity
direction

be used)

Leakage

\

X

i

>

Asin4.5.1

AC/C for

Solid electrolyte:|< 10 %

Non-solid electrofyte:
See detail specifidation, of
value measured in/4.16.1

As in 4.5.3.2

Group 3|4
4.15 Epdurance

4.15.1 Irjitial measur

of

@1 000 h

st temperature: Upper
tegory temperature

Applied voltage:... V
Recovery: 1 hto 2 h.

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

See Table 2

4.15.3 Final measurements

Solid electrolyte
capacitors
Visual examination

Leakage current

Capacitance

Tangent of loss angle

Impedance

No visible damage
Legible marking

Asin4.5.1

AC/C £10 % of value
measured in 4.15.1

< 1,2 times the limit
specified in 4.5.3.2

< 1,2 times the limit in the
detail specification

Subclause numbers of test and performance requirements refer to Clause 4.
In this table, D = destructive, ND = non-destructive.

If applicable.
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Table 3 (continued)

Subclause number and test?

D or
NDP

Conditions of test?

Number of
specimens (n) and
number of
permissible non-
conforming items

()

Performance
requirements?

4.156.3 Final measurements Non-solid electrolyte See Table 2
(continued) capacitors
Visual examination No leakage of electrolyte
or other visible damage
L aaible-markinag
9
Leakage current
Capacitance values
h:
C/C (%)
x\zi? 6,3 |+ 25to—40
6, Ug < 63 + 30
Tangent of loss angle ,% 2 times the limit|specified
in 4.5.3.2 0or<0,4,
G whichever is the gfeater
Impedarice < 4 times the limit|in the
detail specification
Group 3|5° ND See Table 2
4.17 Storage at high
temperature Q

4.17.1  [Initial measufme \/\

4.17.3 |Final measure ts \/\ No visible damageg and for
non-solid electrolyte
capacitors no leakpge of

> electrolyte

eakage current Solid electrolyte

capacitors:
As in 4.5.1
Non-solid electrofyte
capacitors:
< 2 times the limitfof 4.5.1

f‘oponﬂannn _I_\_/" yal fr\r

Solid electrolyte: <5 %

Non-solid electrolyte:
<10 % of value measured
in4.17.1

@ Subclause numbers of test and performance requirements refer to Clause 4.

b In this table, D = destructive, ND = non-destructive.
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Table 3 (continued)

Subclause number and test?

D or
ND b

Conditions of test?

Number of
specimens (n) and
number of
permissible non-
conforming items

()

Performance
requirements?

4.17.3 Final measurements Tangent of loss angle See Table 2 Solid electrolyte:
(continued) As in 4.5.3.2
Non-solid electrolyte:
< 1,2 times the limit of
4-5-3-2
4.18 Storage at low Duration: 16 h or 4 h after
temperature (for thermal stability has been
non-solid electrolyte reached (whichever is the
capacitors only)® shorter)
Temperature: —40 °C
Recovery: 1 hto 2 h. N
4.18.1 [Initial measurement Capacitance x
4.18.2 |Final measurements Visual examination No visible damage and no
akage of electrolyte
Legible marking
Q As in 4.51
AC/C £ 10 % of vajue
measured in 4.18.1
As in 4.5.3.2
4.14 Surge Q
4.14.3 |Final measure \/\ nation (for No visible damagd and no
electrolyte leakage of electrolyte
rs)
>akage current As in 4.5.1
apacitance AC/C for
Solid electrolyte:
<10 %
Non-solid electro|yte:
< 15 % of value mgasured
in4.17.3 or 4.18.2
Tangent of loss angle Asin4.53.2

a

b

c

In this table, D = destructive, ND = non-destructive.

Subclause numbers of test and performance requirements refer to Clause 4.

Only applicable to capacitors with a lower category temperature of —-25 °C and —10 °C.
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3.5 Quality Conformance Inspection
3.561 Formation of inspection lots

a) Groups A and B inspection
These tests shall be carried out on a lot-by-lot basis.

A manufacturer 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) the sample tested shall be representative of the values and dimensions contained in

il H b Lok
T 1Mo pPJTULUTT TUL.

— in relation to their number;
— with a minimum of five of any one value;

2b)| if there are less than five of any one value in the sampl
samples shall be agreed between the manufacturer
inspectorate.

£Ning of
rvising

b) Group C inspection

Thegse tests shall be carried out on a periodic basis.

San ) f the_specified periods and shall
be € a [ nge of
app rom each voltage grpup. In
sub in production shall bg tested

with

3.5.2

The schedule for the lo

Table 4 of the blay:
3.5.3 Delayed de

of Quality Conformance Inspection is given in
60384-18-1 or IEC 60384-18-2, as applicable.

When, of 3.10 of IEC 60384-1, re-inspection has to be| made,
soldergbility a be checked as specified in Groups A and B inspection

3.54

The as| el(s)’given in the blank detail specification shall preferably be sglected

from Tables-4-and
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Table 4 — Lot-by-lot inspection

Inspection Dz’ EZ Fz° Gz’
subgroup?®
IL° n® c® IL° | n® | c® IL° n® c® IL° n® c®
AO* 100 % ¢
A1 S-3 N 0
A2 S-3 € 0
B1 S-3 € 0
* High syrgecurrenttestfor soffdetectrotyte capacitors onty and-if requited by the detait bp/eci'ri&ﬂtion.

a

b

[

The ¢
Asse
IL =i

n=s

c=p

100 9
confd

ppm

itemq occur in a sample, this lot shall be rejected.

Num

ontent of the inspection subgroup is described in Clause 2 of the relevant blan
Esment levels DZ, FZ and GZ are under consideration.
hspection level

hmple size

brmissible number of nonconforming items

b testing shall be followed by re-inspection by samplin

er to be tested: Sample size as direcWotted/o@%ode | tte(%f IL inTable 2A of IEC 60410.

tail specification.

level by non-
he calculation of
nonconforming

Table
Inspe¢tion D \( Fz* Gz°
subgrpup?® [\
/p’\ \nc \c\ n® & P° n® &
c N \/\ \/\?,> 12 0
C] /\ 12 0
C31 \>6 18 0
C3J2 \ > 6 9 0
C3|3 N 3 24 0
C3|4 X\ 6 15 0
C3.pA 12 6 0
C3.5B \, 12 6 0
& The ¢ontent of the inspection subgroup is described in Clause 2 of the relevant blank detail specificatiof.

Assessment levels DZ, FZ and GZ are under consideration.

p = periodicity in months

n = sample size

¢ = permissible number of nonconforming items
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4 Test and measurement procedures

4.1 Drying
If prescribed in the detail specification, the conditions as given in 4.3 of IEC 60384-1 apply.

4.2 Measuring conditions

Capacitors shall be measured at a relative humidity of 25 % to 75 % maximum.

4.3 Mnunfing

See 4.33 of IEC 60384-1.

4.4 VYisual examination and check of dimensions

See 4.4 of IEC 60384-1.

4.41 Visual examination

Visual |[examination shall be carried out with suitablg equip approximately 10x
magnification and lighting appropriate to the specir g st and quality level requined.

NOTE The operator should have available “facilities ident\or transgmitted illumination as wejl as an
approprigate measuring facility.

4.4.2 Requirements

The sdrface mount capacito ) design,
construction, physical di i blicable
requirements givenint

4.5 |
4.51

Accord

4511

The rat

The prgtective resistor shall have a value of 1 000 Q.

4.5.1.2 Requirements

a) For non-solid electrolyte capacitors, the leakage current at 20 °C £ 2 °C shall not exceed
0,025 CU pA / yF x V or 1 pA, whichever is the greater.

b) For solid (MnO,) electrolyte capacitors, the leakage current at 20 °C + 2 °C shall not
exceed 0,15 CU pA / pF x V.

4.5.2 Capacitance

According to 4.7 of IEC 60384-1, with the following details.
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4.5.2.1 Measuring conditions

The capacitor shall be measured at a frequency of 100 Hz or 120 Hz, as specified in the detail
specification. The peak alternating voltage actually applied across the capacitor terminations
shall not exceed 0,5V a.c. r.m.s.

A d.c. bias voltage of

- 1,1V to 1,5V for types with a rated voltage of < 2,5 V;
- 2,1Vto 2,5V for types with a rated voltage of > 2,5V

may be applied during the measurement.

The inaccuracy of the measuring instrument shall not exceed + 2 % the specifigd limit,
whethef this is given as an absolute value or as a change of capacita

NOTE Measurement without a polarizing voltage is optional.

4.5.2.2 Requirement

The capacitance shall correspond with the rated value; taking\into,a nt the tolerance

4.5.3 tance (ESR)

Accord

4.5.3.1

The m 4.5.2. The inaccuracy of the mepsuring
equipm €

4.5.3.2 Requi@e
a) The limits for thetange (tan J) or for the equivalent series resistance (ESR)
shall be specifi : ificati

b) For i [ lid etectrolyte, instead of the tangent of loss angle (tan|J), the

4.5.4

Accord|ng to4-10-of IEC 60384-1, with the following details.

4.5.4.1L > Initial measurement

The frequency of measuring voltage shall be chosen from one of the following frequencies:
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.

4.5.4.2 Measuring conditions

The voltage used for measurement shall be as small as practicable and shall be applied for a
time short 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.
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The error of measurement shall not exceed £ 5 % of the requirement or 0,02 Q, whichever is

the greater.

4.5.4.3 Measurement at lower category temperature

The frequency shall be 100 Hz or 120 Hz, unless otherwise specified by the detail specification.

4.5.4.4 Requirements

The impedance shall meet the requirements of the detail specification.

4.6 Resistance to soldering heat

Apply 4.14.2¢) of IEC 60384-1, with following details.

4.6.1 Test conditions

The tedt method shall be the reflow method and reflow tempera ofil¢ shalkbe sped

the detail specification (refer to 8.1.2.2 of IEC 60068-2-58).

4.6.2 Final inspection, measurements and requirement

After r¢covery, the capacitors shall be visually
followinlg requirements:

e under normal lighting and approxim
remarkable damage;

e disdolution of the end face plating
edge concerned.

The capacitance and tan
specifigd in the detail

4.7 $olderabili

Accord|ng to 4.1

4.71

The tedt
the detgil specifi

When {he’solder bath method is not appropriate, the reflow method shall be specified

detail specification. For reference, see 8.1.2.1 of IEC 60068-2-58.

ified by

eet the

sign of

of the

e limits

ibed by

by the

4.7.2 Final inspection and requirements

See Clause 9 of IEC 60068-2-58. The evaluation area for wetting shall be the terminal portion

only.

4.8 Shear test

According to 4.34 of IEC 60384-1.

4.9 Substrate bending test

According to 4.35 of IEC 60384-1.

The capacitance and impedance shall be measured as specified in 4.5.2 and 4.5.4.
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