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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIXED CAPACITORS FOR USE IN ELECTRONIC EQUIPMENT -

Part 24: Sectional specification — Surface mount fixed tantalum
electrolytic capacitors with conductive polymer solid electrolyte

FOREWORD

this ¢nd and in add|t|on to other activities, IEC publishes International Stana d
Techpical Reports, Publicly Available Specifications (PAS) and Guides
Publipation(s)”). Their preparation is entrusted to technical committees; any
in the subject dealt with may participate in this preparatory work.
govefnmental organizations liaising with the IEC also participate in fki

agregment between the two organizations.

2) The flormal decisions or agreements of IEC on technical matt
consensus of opinion on the relevant subjects since eac
intergsted IEC National Committees.

3) IEC Publications have the form of recom
Cominittees in that sense. While all reasépabl
Publigations is accurate, IEC cannot be h
misinterpretation by any end user.

trans
betwgen any IEC Publicatiop/and the e
the Igtter.

5) IEC provides no marking proce
equigment declared to be i 9

6) All ugers should
7) No ligbility shall a

Publications.

8) Attentlon is ot ative references cited in this publication. Use of the referenced publid

indis

9) AttentionN ibility that some of the elements of this IEC Publication may be the s

patent rightSx\JEC'shaN not\¥e held responsible for identifying any or all such patent rights.

International )Stands
Capacitorsand resistors for electronic equipment.

3 S mployees, servants or agents including individual exjf
membpers of its techpd S ( ational Committees for any personal injury, property da
other q Swhether direct or indirect, or for costs (including legal f
expepses arising\out\of\the\\publi tlon use of, or reliance upon, this IEC Publication or any o

d IEC 60384-24 has been prepared by IEC technical commit

mprising
promote
ields. To

ifications,

as “IEC

interested

nd non-
5 closely
hined by

rnational
from all

National
t of IEC
for any

lications

iyergence

icated in
for any
erts and
mage or

bes) and
ther IEC

ations is

ubject of

ee 40:

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

FDIS Report on voting
40/1731/FDIS 40/1754/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 specmcatlon Fixed mica delectric d.c. capacnors W|th a rated voltage

Part 6:

Part 7:
Part 8:
Part 9:

Part 11

Part 12:

Part 13:

Part 14:

Part 159:

Part 16:

Part 17:

Part 18:

Part 19:

Part 20Q:

Part 21

fo Wl aVal \L
IIUl c;\bccuuly 9 UUU \" OUICbLIUII UI IIIULIIUUD UI LUbl. dllu YCTll Uqullclllunts

Sectional specification: Fixed metallized polycarbonat lectric d.c.

capacitors

Sectional specification: Fixed polystyrene film dielectric

Sectional specification: Fixed polyethylene film.dje i ptal foil
d.c. capacitors

Sectional specification: fqil d.c.
capacitors
Sectional specification: fqil d.c.

capacitors

Sectional specification:
suppression and

for electromagnetic interference

Sectional spégcificatjon: K - capacitors with non-solid of solid
electrolyte

Sectiopal c d.c.
cap@s

Sectiona c. and
lid and
ielectric

: Fixed metallized polyphenylene sulphide film dielectric

Sectional specification: Fixed surface mount multilayer capacitors of ¢eramic

Part 22:

Part 23:

Part 24:

Part 25:

dietectric, Ctass
Sectional specification: Fixed surface mount multilayer capacitors of ceramic
dielectric, Class 2

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 r\r\rrignnrhlm of October 2006 have been included in this Copy
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FIXED CAPACITORS FOR USE IN ELECTRONIC EQUIPMENT -

Part 24: Sectional specification — Surface mount fixed tantalum

electrolytic capacitors with conductive polymer solid electrolyte

1 General
1.1 cope
This part of IEC 60384 is applicable to tantalum electrolytic capagi ith \con

polymefr solid electrolyte. These capacitors are primarily intended to

substrg

by IEC

1.2 (

The ob|
from |
method
severit
specifig
are not

tes for hybrid circuits or to printed boards.

ductive

t on to

Fixed tantalum electrolytic chip capacitors with solid (MnO,) a overed
60384-3.
Dbject
ect of this standard is to prescribe prefe ¢ i xCteristics and tq select
FC 60384-1 the appropriate quali 5 , tests and mepsuring
s and to give general perfo i or \this type of capacitor. Test
es and requirements prescribed il ifications referring to this sectional
ation shall be of equal or higherpe avel, because lower performance levels
permitted.
ormative references

1.3
For da
of the 1

IEC 60
Amend
Amend

IEC 60

IEC 60

IEC 60

d references,
eference

D63:1963, Prefe
ment 1 (19

Nal teSting — Part 1: General and guidance
D68-2-1 ronthental testing — Part 2-14:Tests — Test N: Change of tempera

D68<2-58:2004, Environmental testing — Part 2-58: Tests — Test Td: Test meth

ument.
edition

ure

ods for

solderd

hilif-\,/’ resistance to dissolution of metallization and to onlrlnring heat of

surface

mounting devices (SMD)

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

specification

IEC 60410: Sampling plans and procedures for inspection by attributes

ISO 3:1

973, Preferred numbers — Series of preferred numbers

Generic
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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 p i i i i ctional

specifigation.

1.41 Outline drawing and dimensions

There ghall be an illustration of the surface mount capacitor gnition
and fof comparison of the surface mount capacitors wi d their
associa : in the
detail s , When
the ori metres
shall b¢ added.

Normal e body.
When [necessary, for example, when\a detail
specifigation, the dimensions and their associ T below
the drgwing. When the configuration {s o ification
shall state such dimensiongl informatiox as

1.4.2 Mounting

The detail specifigatio bunting
for tes{ and me@ € of this
sectionjal specificatig

1.4.3

The ratings and 2 I of this
specifigation

1.4.3.1

See 2.2.1.

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

1.4.3.3 Soldering

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

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

1.5 Terms and definitions

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

1.51

iable for

1.6 arking

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

1.6.1 [The information given in the marking is normally 1 fre ollowing list; the
relativg importance of each item is indicated by its posjtiom

arity of the terminations (unless identified by

[

po
ratgd capacitance;

o O T

)

)

) ratgd voltage (d.c. voltage may be\
) tolgrance on rated capacitance;

)

D

yea’[ and month (or week) of manufg

—h

) ma
g) climatic category;
h) manufacturer’s type des

i) refdrence to the detdil spefifica

1.6.2 ng can
be appli s as is
considI buld be
avoided.

1.6.3 vith the
finger.

1.6.4 |[The” package containing the capacitor(s) shall be clearly marked with fall the
information listed in 1.6.1, except polarity, unless this is applicable to the method of
packaging.

1.6.5 Any 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:
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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.

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 seperities for the cold and dry heat tests are the lower and upper categorywtempseratures
respeclively.

The rated temperature shall be 85 °C or 105 °C for upper catego S 125 °C.

2.2 Preferred values of ratings
221 Rated capacitance (CR)

Preferred values of rated capacitance are the v ' 12 series of IEC 60063 and
their de '

2.2.2

Preferrpd values of tolerance on rated ap@g

223 Rated voltage

The preferred values ' ISO 3:
1,0-1]25-1,6 3 3,0 — 6,3 — 8,0 and their decimal multiples (¥ 10", n:

integer).

2.2.4

The cajegoryvolta ors is given in Table 1.

Table 1 — Category voltages

Temperature/

\/ Voltage Value
lral Lo 4128 105 4120F
TOC ¢ U L 95 =
Tr (°C) 85 85 105
Ur (V) 1,0 x Ug 1,0 x Ug
Urs (V) 1,15 x Ug 1,156 x Ugr
Uz (V) 0,8 x Ug 0,9 x Ug
Ucs (V) 0,92 x Ug 1,03 x Ugr
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Surge voltage (Ugg or Ugg)

The surge voltage shall be 1,15 times the rated or category voltage rounded off to the nearest
volt (see Table 1).

NOTE

2.2.6

Ugrs is the surge voltage to rated voltage;

U, is the the surge voltage to category voltage.

Rated temperature

The value of the rated temperature is +85 °C and +105 °C.

3 Qu

3.1 Primary stage of manufacture

The pri

3.2  $tructurally similar components

Capacitors considered as being structurally simild
processes and materials, though they may be of diffe
3.3 Declaration conformity (basic\requir
3.4 Test schedule and requiremen
fests)
The procedures for qualificatio
The sdhedule to be
periodi

schedu

3.4.1
The fi

represq
the con

For ea

maximyim,and minit

the hig

ality assessment procedures

mary stage of manufacture is the forming of the oxide fi

C tests is e
le is give

adm size and, for each of these sizes, the maximum capacitance v
nestrated voltage and minimum rated voltage of the voltage ranges for which a

similar

nal

ot and
le size

xed 3 % , edure is described in IEC 60410. The sample shall be
S s apacitors for which approval is sought. This may or may not be

nglete overed by the detail specification.

Ch tempetrature\ characteristic the sample shall consist of specimens of capacijtors of

hlue for
pproval

is soug

t—Whenthere are more than four ratedvoftages, an intermediate voitage shatt

Iso be

tested. Thus, for the approval of a range, testing is required of either four or six values
(capacitance/voltage combinations) for each temperature characteristic. Where the total range
consists of less than four values the number of specimens to be tested shall be that required
for four values.

In the case where assessment level EZ is used, spare specimens are permitted as follows.

Two (for six values) or three (for four values) per value which may be used as replacements
for specimens, which are non-conforming because of incidents not attributable to the
manufacturer.

The numbers given in Group 0 assume that all groups are applicable. If this is not so, the
numbers may be reduced accordingly.
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When additional groups are introduced into the qualification approval test schedule, the
number of specimens required for Group 0 shall be increased by the same number as that
required for the additional groups.

Table 2 gives the number of samples to be tested in each group or subgroup together with the
number of permissible non-conformances for qualification approval test.

3.4.2 Tests

The complete series of tests specified in Tables 2 and 3 are required for the approval of
capacitors covered by one detail specification. The tests of each group shall be carried out in
the order given.

The whole sample shall be subjected to the tests of Group 0 and th e other

groups

Non-conforming (Table 2) specimens found during the tests o sed for

the other groups.

“One npn-conforming item" is counted when a capaci a part
of the tests of a group.

Approvgl is granted when the number ¢ 2 ing/d not exceed the specified
number of permissible non-conforming items { humber
of pernjissible non-conformances.

NOTE Tables 2 and 3 together form the fix : S 5 for the
sampling and permissible defectives for the differenf Jrow Hetails of
test conjained in Clause 4, giy€s s S ents and
indicated where, for example, s i he detail
specification.

The condlitions of test and g bntical to

sation for@guality cogformance inspection.

those prescribed in thidet
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Assessment level EZ

¢ If required in the detail specification.

d  For capacitance/voltage combinations, see 3.4.1.

f If applicable.

Group Test Subclause Number of Permissible
No. of this specimens number of non-
publication d copforming
itemsP
0 High surge current¢ 4.18 120 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¢ 4.5.4
Spare specimens Q
1A Resistance to soldering heat [t
Component solvent resistancef
1B Solderability [t
Solvent resistance of markingf
2 Substrate bending teste [t
3a Mounting op
Visual examination
Leakage current
Capacitance
Tangent of loss angl
Equivalent series reS| )
3.1 || Shear test S48 12 q
Rapid chg %{% \ 4.10
Climatic setju eyé‘e\ 4.1
32 Damp heat \N{y N ~ x 4.12 12 (
33 Characferistics at high.and low 4.13 12 [t
__________ Ne N 4.14
3.4 “Endurangg )\ > 4.15 36 q
35 Storaﬁe\{t‘high\&emperature 4.19 12 [t
a  The yalues of theMsurements serve as initial measurements for the tests of Group 3.
b The ¢apacitors found non-conforming after mounting shall not be taken into account when calculating fhe
permissible non-conforming items for the following tests. They shall be replaced by spare capacitors.

¢ Not applicable to capacitors which, according to their detail specification, shall only be mounted on alumina
substrates.
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Table 3 — Test schedule for qualification approval

- 13—

Subclause number and D Conditions of test2 Number of Performance
testa or specimens requirements?
NDP (n) and
number of
non-
conforming
items (c)
GROUP 0 ND See Table 2
4.18 High surge current

(if required in the
detail specification)

4.4 Vjsual examination

4.4 mension (detail)

4.5.2 apacitance

453 T

Dj
4.5.1 Lpakage current
C
Bngent of loss angle
(

Protective resistor: 1 000 Q

Frequency: 120 Hz

Frequency: 120 Hz

<

G,

ing and as
e detail

il specification

As)in 4.5.2

As in4.5.3

tan d)
4.5.4 Epuivalent series Frequency: 100 kHz See detail spetfification
rgsistance
(if required in the
detail specification)
GROUP (1A See Table 2
4.6 Rlesistance to
spldering heat
4.6.3 F|nal measurepaent As in 4.6.3
@ See detail spefification
See detail sperfification
416 C See detail spetgification

dsi

=

o

Solvent temperature:...

Method 2

Recovery: ...

See detail spetgification
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schedule for qualification approval (continued)

Subclause number and D Conditions of test2 Number of Performance
testa or specimens requirementsa
NDb (n) and
number of
non-
conforming
items (c)
GROUP 1B D See Table 2
4.7 Solderability See detail specification for the
method
4.7.2 F|nal measurements Visual examination
4.17 Splvent resistance of Solvent: ...
. Cc
tre maljkmg. Solvent temperature: ...
(if required in the
detail specification) Method 1
Rubbing material: cotton wool
Recovery: ... < \
GROUP p D oeTable 2
4.9 Spubstrate bending Deflection: ...
tgst
4.9.1 Irfitial measurement
4.9.2 F{nal inspection No visible danjage
rd See detail sperification
GROUP B See Table 2
4.3 Mounting

t of loss angle

ang

Equivalent series resistance
}if applicable)

No visible danjage
See detail sperfification

AC/C < 8 % of|value
measured in 4/5.2

See detail spetification

See detail spetfification
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Table 3 — Tests schedule for qualification approval (continued)

Subclause number and D Conditions of testa Number of Performance
testa or specimens requirementsa
NDb (n) and
number of
non-
conforming
items (c)
GROUP 3.1 D See Table 2
4.8 Shear test Visual examination No visible damage
4.10.1 Initialmeasurement (‘nlnar‘ifnnr\n

4.10 Riapid change of
tgmperature

4.10.3 F|nal measurements

4.11 Climatic sequence
4.11.1 Irjitial measurement

4.11.2 Dry heat

4.11.3 Damp heat, ic,
tdst Db, first

4.11.4 Cold

4.11.5

4.11.6

T, = Lower category

temperature
Tg = Upper category
temperature
Five cycles

Duration 7= 30 min
Recovery: 1 h to 2h

Leakage current

Capacitance

ration: 2 h
>Recovery: 1h to 2h

Visual examination

Capacitance

G,

See detail spe

AC/C <10 % o
measured in 4

See detail spe

No visible dan
Legible markin

AC/C < £ 20 %
value measurg

cification

f the value
10.1

cification

age
g

of the
din 4.11.1

Tangent of loss angle

See detail spe

cification
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schedule for qualification approval (continued)

tgmperature

step

For use as refé¢rence

Subclause number and D Conditions of test? Number of Performance
testa or specimens requirements?
NDb (n) and
number of
non-
conforming
items (¢)
GROUP 3.2 D See Table 2
4.12 Damp heat, steady Recovery: 1hto2h
state Duration: 21 d
4.12.1 Initiameasurement Capascian
4.12.3 F|nal measurements Visual examination age
ing
Leakage current cification
Capacitance K +40 % of
sured in

Tangent of loss angle ( \ cification
GROUP B.3 D e Tagle
4.13 Characteristics at The capacitors shall be

h{gh and low measured at each temperature

eakagde current
Capacitance

Tangent of loss angle
Step 4: 85 °C
Leakage current
Capacitance

Step 5: upper category
temperature

value

For use as ref¢rence
value

For use as ref¢rence
value

See detail sperfification
See detail sperfification

See detail spetfification

AC/C £ =5 % ¢f the value
measured in Sfep 1

See detail spetification

See detail spetfification
See detail spetfification

Leakage current (with Ug)
Capacitance

Tangent of loss angle
Step 6: 20 °C

Leakage current
Capacitance

Tangent of loss angle

See detail specification
See detail specification
See detail specification

As in Step 3
As in Step 3
As in Step 3
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Table 3 — Tests schedule for qualification approval (continued)

Subclause number and D Conditions of testa Number of Performance
testa or specimens requirementsa
NDb (n) and
number of
non-
conforming
items (c)
4.14 Surge D Number of cycles: 1 000 See Table 2
Test temperature: ... °C
\/nlfngn' 115 Ur\ aor1158 ”‘.,
Protective resistor: 1 000 Q
Duration of charge: 30 s
Duration of no-load: 5 min 30 s
4.14.3 F|nal measurements Leakage current cification
Capacitance C/C &% 10 %|of the
< value measurdd in 4.13
Stép 6
Tangent of loss angle /: See detail sperification
GROUP .4 D \) SeaTable™2
4.15 Epdurance 3
4.15.1

Initial measuremeq\

4.15.3 [Final measurements

NI

Capacitance

>|'angent of loss angle

Equivalent series resistance
(if required by the detail

specification)

No visible dan
Legible markin

< 2 times the |
4.51

AC/C < +20 %
value measurg

< 1,5 times thd
451

See detail spe

age
€]

alue in
of the
din 4.15.1

value in

cification
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schedule for qualification approval (continued)

Subclause number and D Conditions of testa Number of Performance
testa or specimens requirementsa
NDb (n) and
number of
non-
conforming
items (c)
GROUP 3.5 D See Table 2
4.19 Storage at high Test temperature: upper cate-
temperature gory temperature

4.19.1 Irjitial measurement

4.19.3 F|nal measurement

Duration: 96 h +4 h

Recovery: 16 h min

Capacitance d
Visual examination iS¥ age
ing
Leakage current <§ <\5 times the Jjalue in
431

Capacitance AC/C < 210 % pf the
value measurgd in 4.19.1

As in 4.5.3

a  Subcjause numbers of test and performanée reqtirements refer.to Clahsé 4
b In thip table: D = destructive, ND = non-destrustive.

¢ This fest may be carried out on surface moynt capacitor ntechon a substrate.

d  Whern different substrate mat

which substrate material is gsed\

ials are used for th fwidu
{“&Qemb\g up.

Tangent/Qf loss akﬁ\
N

roup, the detail specification should [ndicate

2

N \\)



https://iecnorm.com/api/?name=662f34497d5e0a5fa1098e762f7c35fe

60384-24 © |IEC:2006(E) -19 -

3.5 Quality conformance inspection
3.51 Formation of inspection lots
3.5.1.1 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) he sample tested shall representative of the values and the dimehsions contdined in

the inspection lot:

in relation to their number;

with a minimum of five of any one value.
2b)

fl there are less than five of any one value in the samp

mspectorate.
3.5.1.2 Group C inspection

These jests shall be carried out on a p

Samplg

be diviged into small, medium and largg sizes.
period,

sizes and/or voltage rating

range.

3.5.2 The schedulé¢

The schedule fo
in Claupe 2, Table 4

3.5.3

When, C
soldergBli

3.5.4 Assesstent\evels

The aslsessment level(s) given in the blank detail specification shall preferably be s

wing of

2]
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o
o
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(0]
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=]
C
=
(V)
(@]
—
[©)
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O
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[O)
o
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[O)
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©
D
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«Q

d shall

in any
, other
b whole

5 given

made,

-

elected

from Tabtes3aamd—3b-
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Table 3a — Lot-by-lot inspection

Inspection EZ

subgroupd ILe 2 "
AO 100%°b
A1 S-3 ¢ 0
A2 S-3 ¢ 0
B1 S-3 ¢ 0

a JL = inspection level;

| .
T SampPre—StZe;

¢ = permissible number of non-conforming items.

Table 2a of IEC 60410 .

d  The content of the inspection subgroup is described in Ctause~2-0f the\relevant

blank detail specification.

Table 3b —PRexjodig tes

Inspection \ (\ E}
subgroupb(\ /\}{ \) R > na ca
C1pN N g ) 12 0
c2| 3 12 0
{ c312 6\ 18 0
ca2 A 12 0
NN DX : ;
5338 6 12 0
NN 3 24 0
R e E o

§perl dMn months;

n =sampte size;

¢ = permissible number of non-conforming items.

b The content of the inspection subgroup is described in Clause 2 of the relevant
blank detail specification.

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.
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4.2 Measuring conditions

See |IEC 60384-1, 4.2.1.

4.3 Mounting
See IEC 60384-1, 4.33.

4.4 Visual examination and check of dimensions

See |IEC 60384-1, 4.4.

4.4.1 Visual examination

Visual [examination shall be carried out with suitable equipment
magnification and lighting appropriate to the specimen under
requirefd.

NOTE The operator should have available facilities for incident or trans
appropridte measuring facility.

4.4.2 Requirements
The syrface mount capacitors shall be exa

constryction, physical dimensions and
requirements given in the detail specifie

4.5 Electrical tests
4.5.1

See IEC

4.5.11

The pr¢

4.51.2

The leg
is the g

4.5.2

design,
blicable

ichever

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

4.5.2.1 Measuring conditions

The capacitance 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 0,5 V a.c. r.m.s.

A d.c. bias voltage of
- 1,1V to 1,5V for types with a rated voltage of < 2,5V
- 2,1V to 2,5V for types with a rated voltage of > 2,5V

may be applied during the measurement.
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The inaccuracy of the measuring instruments shall not exceed 2 % of the specified limit,
whether this is given as an absolute value or as a change of capacitance.

NOTE Measurement without a polarizing voltage is optional.

4.5.2.2 Requirements

The capacitance shall correspond with the rated value taking into account the tolerance.

4.5.3 Tangent of loss angle (tan J)

See IEC 60384-1, 4.8.1, with the following details:

4.5.3.1 Measuring conditions

The mgasurement shall be made under the conditions of 4.5.2.
The indccuracy of the measuring equipment shall not exceed 0

4.5.3.2 Requirements

The tangent of loss angle (at 20 °C) shall meet the r¢ e detail specificatjon.

4.5.4

See |IE

4.5.41

The am
The pe
The fre

The er
the gre

ever is

4.5.4.2

The eqpi cation.

4.6 Resistance to soldering heat

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

4.6.1 Initial measurement

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.
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