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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIXED CAPACITORS FOR USE IN ELECTRONIC EQUIPMENT -

Part 9: Sectional specification:
Fixed capacitors of ceramic dielectric, Class 2

FOREWORD
1) pmprising
aII promote
fields. To
ifications,
Technlical Reports, Publicly Available Specifications (PAS) and Guides as “IEC
idation(s)”). Their preparation is entrusted to technical committees; any nterested
and non-
bs closely
e Yith’ condjtions detefmined by
2) brnational
from all
3) National
nt of IEC
r for any
4) blications
vergence
indicated in
5) e for any
6)
7) mployees, servants or agents including individual experts and
mem ational Committees for any personal injury, property damage or
Swhether direct or indirect, or for costs (including legal fees) and
expen isi he._publi tion use of, or reliance upon, this IEC Publication or any ¢ther IEC
Publidati
8) Attent N ative references cited in this publication. Use of the referenced publications is
indispen
9) Attent i ibility that some of the elements of this IEC Publication may be the pubject of
paten{ ri p IEC haN note held responsible for identifying any or all such patent rights.
Internatjonal-Stands IEC 60384-9 has been prepared by IEC technical commiftee 40:
Capacitprstand resistors for electronic equipment.

This third edition cancels and replaces the second edition published in 1988 and amendment 1
(2000). This third edition is a result of maintenance activities related to the previous edition.
All changes that have been agreed upon can be categorized as minor revisions.

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

FDIS Report on voting
40/1530/FDIS 40/1550/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.
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This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

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:

Part 6:

Part 7:
Part 8:
Part 9:

Part 11

Part 12
Part 13;
Part 14

Part 15;
Part 16

Part 17;

Part 18;

Part 19

Part 20

Part 21

Part 22:

Part 23:

Part 24:

Part 25:

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 dielectric d.c. capacitors
exceeding 3000 V — Selection of methods of test and gener,

volfage not

Sectional specification:
capacitors

jc d.c.

Sectional specification: Fixed polystyrene film diel i .0\ itors

Sectional specification: Fixed polyethylehe- dielectric metal foil
d.c. capacitors

Sectional specification: Fixe acitors
Sectional specification: Fixed pg y i acitors

Sectional specification:
suppression and

for electromagnetic intefference

Sectional specificatioq( Fi 2 Ctrolyte
Sectional j ic d.c.
capaciters
Sectio<;> ;. Bixed™etallized polypropylene film dielectric a.c. apd pulse
capacitors

blid and

ric chip

Sectional ~specification: Fixed surface mount multilayer capacitors of [ceramic

dielectric_Class 1

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 electrolytic capacitors with
conductive polymer solid electrolyte®

1 To be published.
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The QC number that appears on the front cover of this publication is the specification number
in the IECQ Quality Assessment System for Electronic Components.

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 bilingbial version of this publication may be issued at a later date.
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FIXED CAPACITORS FOR USE IN ELECTRONIC EQUIPMENT -

Part 9: Sectional specification:
Fixed capacitors of ceramic dielectric, Class 2

1 General
1.1  Scope
This part of HEC66384—s appticabte—to fixed capacitors ofceramic—diet defined
temperdture coefficient (dielectric Class 2), intended for use in electroni including
leadless ceramic
dielectric.?
Capacit ered by
IEC 60384-14.
1.2 Qbject
The obj p select
from IE asuring
method d pr. Test
severitigs and requirements prescribed pecificationls referring to this gectional
specific e levels
are not permitted.
1.3  Normative refere
The follpwing referenced 8 cument.
For datgd referenges, & [ edition
of the rference

Generic
IEC 60410:1973, Sampling plans and procedures for inspection by attributes

ISO 3:1973, Preferred numbers — Series of preferred numbers

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.

2 Which are covered by IEC 60384-22 (Class 2).
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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 shall be an illustration of the capacitor as an aid to easy recognition and for comparison
of the capacitor with others.

Dimensions and their associated tolerances, which affect interchangeability and mounting,
shall be given in the detail specification. All dimensions shall preferably be stated in

millimetres, however when the original dimensions are given in inches, the converted metric
dimensigns-in-millimetres shall be added

d height
b length
Df items
ions and

of the body and the wire spacing, or for cylindrical types, the bod
and diameter of the terminations. When necessary, for example
(capacitance values/voltage ranges) are covered by a detail spécifi

their asgociated tolerances shall be placed in a table below

When the configuration is other than described above, il specification shall state such
dimensipnal information as will adequately describe i e capacitpr is not
designe = ail specificatign.

1.4.2

The det be applied for normal use and
for the shock tests. The capacitors $hall be
mounte special
mountin| gired i . the detail specification shall dgescribe
the mol > bump or
shock tg

1.4.3

The rat of this
specific

1.4.3.1

See 2.2

NOTE When products approved to the detail specification have different ranges, the following statemgnt should
be added] "The range ef vatues available in each voltage range is given in IEC QC 001005".

1.4.3.2 L »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 applicable terms and definitions of IEC 60384-1 and
the following apply.

1.5.1

fixed capacitors of ceramic dielectric, Class 2

capacitor which has a dielectric with a high permittivity and is suitable for by-pass and
coupling applications or for frequency discriminating circuits where low losses and high
stability of capacitance are not of major importance. The ceramic dielectric is characterized by
the non-linear change of capacitance over the category temperature range (see Table 2)

1.5.2
subclags
maximum percentage change of capacitance within the category fempefatureyrange with
respect|to the capacitance at 20 °C

NOTE Tpe subclass may be expressed in code form (see Table 2).

1.5.3
rated voltage (Ug)
maximum d.c. voltage which may be applied continugdsly toxthe
the ratefd temperature

ations of a cappcitor at

NOTE [he sum of the d.c. voltage and the peak a.c. age |pplieg capasitor should not exceed the rated
voltage. The value of the peak alternating w S : alue determined by the permissible
reactive power.

1.6 Marking

See IEQ 60384-1, 2.4 with

1.6.1 The information |given T s.normally selected from the following listj| the
relative importance of gack [

a) rated capaci@'

b) rated voltage (d.<. c o dicated by the symbol ——— or )

c) toler

d) the giele ) ;

e) yearland m K WE manufacture;

f) manu

g) clim

h) manpufacturer's type designation;

i) referencetothedetaitspecification:
NOTE Information required under 1.6.1 b) and 1.6.1 d) may be given in code form under manufacturer’s, or
national, type or style designation.

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

1.6.2 The package containing the capacitor(s) shall be clearly marked with all the
information listed in 1.6.1.

1.6.3 Any additional marking shall be so applied that no confusion can arise.
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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 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 shalll be chosen from the following:

Lower category temperature: -55 °C, —-40 °C,
Upper category temperature: +70 °C, +85 °C, °C
Durgtion of the damp heat, steady state test: 4, 10, 21 and 56 da
The seVerities for the cold and dry heat tests are the lowé epcategory temperatures
respectively.
2.2 Preferred values of ratings
2.21 Rated temperature
For cap > upper
categor
2.2.2
The pre — 1000
- 1600 lues R5
given in
2.2.3
Since t defined as the upper category temperature, the gategory
voltage |i ge, as defined in IEC 60384-1, 2.2.17.
224 of rated capacitance and associated tolerance values
2241 d ¥alues of rated capacitance
Rated gapacitance values shall be taken from the series of IEC 60063; the E3, E6 and E12

series are preferred.

2.2.4.2

Preferred tolerances on rated capacitance

Table 1 — Preferred tolerance on rated capacitance

Preferred series Tolerances Letter code
%
E3 and E6 —20/+80 z
—20/+50 S
E6 +20 M
E6 and E12 +10 K
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Table 2 denotes with a cross the preferred values of temperature characteristics with and
without d.c. voltage applied. The method of coding the subclass is also given; for example a

dielectric with a percentage change of 120 % without d.c.

voltage applied over the

temperature range from -55 °C to +125 °C, will be defined as a dielectric of Class 2C1.

Table 2 — Preferred values of temperature characteristics

Sub- | Maximum capacitance change Category temperature range and
class in per cent within the .
letter | category temperature range corresponding number code
code with respect to the
nee at cu L -55/+125 °C | -55/+85°C | -40/+85°C | (25/+85°C } -10/+85 °C
measured with and without a
d.c. voltage applied N\
Without With d.c.?
d.c. voltage voltage 1 2 4 A 6
applied applied
2B +10 - X X -
2C +20 X X - -
2D +20/-30 As specified in - - X -
the detail
2E +22/-56 specification - X X X
2F +30/-80 - X X
\
2R +15 < < - -
2X +15 +15/-25 - -
a The applied voltage is the rated d.c. voItage(or a eciﬁ‘eQ| the detail specification.

The ten
the sam

3 Qu

3.1 P

For sin of the
dielectri j of the
dielectri

3.2  Structura

Capacitprs,” considered as being structurally similar, are capacitors produced with similar

processes and materials, though they may be of different case sizes and values.

3.3 Certified records of released lots

The information required in IEC 60384-1, 3.9 shall be made available when prescribed in the
detail specification and when requested by a purchaser. After the endurance test, the
parameters for which variables information is required are the capacitance change, tan 6 and
the insulation resistance.
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3.4 Qualification approval

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 procedure

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

The samples shall consist of specimens having the lowest and highg br these
voltageg the lowest and highest capacitance values. When there Dr rated
voltages an intermediate voltage shall also be tested. Thus/forthe approvaNo range,
testing [s required of either four or six values (capacitance/voage hen the

range cpnsists of less than four values, the number of spécimens Y be that
required for four values.

Spare specimens are permitted as follows:

Two (fo hay be used as replagements
for spe dents not attributable| to the
manufa
The numnbers given in Grotyp 0 ass g” are applicable. If this is not| so, the
number

number|of specjmers ghall be increased by the same number| as that

When 4gdditional ‘ d into the qualification approval test schedlle, the
required for the e

Table 3|qgi ' samples to be tested in each group or subgroup together jwith the
number M|sSi 3 ances for qualification approval tests.

3.4.2

The con e j fests specified in Table 3 and Table 4 are required for the approval of
capacitq ed by>one detail specification. The tests of each group shall be carrigd out in
the ordgr given.

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

Non-conforming 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.

The approval is granted when the number of non-conforming items does not exceed the
specified number of permissible non-conforming items for each group or subgroup and the
total number of permissible non-conforming items.
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NOTE Tables 3 and 4 together form the fixed sample size test schedule for which Table 3 includes the details for
the sampling and permissible non-conforming item for the different tests or groups of test, whereas Table 4
together with the details of 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 the detail specification.

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

Table 3 — Sampling plan together with numbers of permissible non-conforming items for
qualification approval tests, assessment level EZ

Group Fest Subelause-of-this Number-of Rermigsible
publication specimens numbler of
No. non<conforming
ems
0 Visual examination \>
Dimensions
Capacitance
Tangent of loss angle 8 [0
Insulation resistance
Voltage proof
Spare specimens 8
1A Robustness of terminations O 1 [0
Resistance to soldering heat
Component solvent resistance °
1B Solderability 24 [0
Solvent resistance of
marking °
Rapid change of
Vibration
Bump or shogk ®
1 Climatic pce\ 36 [0
NN
2 Damp hea}/\\\qy\\ 4.13 24 0
3 Endur 4.14 36 [0
4 p rat u}%ra terém/? 4.4 12 0
|t nc
@ As requi atlon
® Capacif |nat|ons, see 3.4.1.
°If requuled in\the detaihgpecification
|
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Table 4 — Test schedule for qualification approval

Subclause number D Conditions of test * Number of Performance
a specimens . a
and test or (n) and requirements
ND number of
permissible
g non-
conforming
items (c)
Group 0 ND See
Table 3
4.2 isual examination
ing and as
the detail
4.2 Dimensions (detail) cification
4.3.1 Capacitance Frequency: ... kHz i¢d tolerance
Measuring voltage: ... V
4.3.2 Tangent of loss angle Frequency and measuring <
[tan ©) voltage same as in 4.3.1
4.3.3 lnsulation resistance See detail specification for the \ sin 4.3.3.2
method
4.3.4 oltage proof See detail specification for\t No breakdowr] or flashover
method \
A v
Group 1A D \ See
able 3
4.5 Robustness of No visible damage
flerminations
4.6.2 Initial measurements /\
4.6 Resistance to recenditioning as
goldering he i
cification for the
4.6.4 \ No visible damage
Legible marking
Capacitance AC/C as in 4.4.4
4.15 \/ Solvent: ... v See detail spdcification
Solvent temp: ...
Method 2
Recovery: ...
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Table 4 (continued)

Subclause number D Conditions of test ?* Number of Performance
a specimens . a
and test or (n) and requirements
ND number of
. permissible
non-
conforming
items (c)
Group 1B D See
. . T Table 3 . .
4.7 Solderability See detail specification for the Good tinning as evidenced
method by free flowing of the
Sott itt tting of the
r solder shall
.4, as
4.16 bolvent resistance of Solvent: ... i k;
the marking (if Solvent temperature:...
gpplicable) Method: 1
Rubbing material: cotton wool
Recovery: ... <
4.8 Rapid change of Special preconditioning in
temperature 4.1

4.8.2 |nitial measurement

7 Ve

No visible damage

4.9 ibration Q

pegcification

Frequency range:

...Hzto ... Hz
Amplitude: 0,75 mm or
acceleration 100 m/s?
(whichever is the less severe)
Total duration: 6 h

g

4.9.2 |Intermedi Visual examination No visible damage
inspection
4.10 Bump (or shock, see For mounting method see
4.11) detail specification
Number of bumps: ...
Acceleration: ... m/s?
Duration of pulse: ... ms
4.11  Shock (or bump, see For mounting method see
4.10) detail specification
Acceleration: ... m/s?
Duration of pulse: ... ms
4.10.3 Final measurements Visual examination No visible damage
or Legible marking

4.11.3

Capacitance AC/C as in 4.11.3



https://iecnorm.com/api/?name=2e6f03c842e7b7d46f2d5143c4e843cd

60384-9 © IEC:2005(E)

15—

Table 4 (continued)

Subclause number D Conditions of test * Number of Performance
a specimens . a
and test or (n) and requirements
ND number of
permissible
g non-
conforming
items (c)
Group 1 D See
) . . e ) Table 3
4.12 Climatic sequence Special preconditioning as in
4.1
4.12.1.1] Initial Capacitance
measurement
4.12.2. | Dry heat Temperature: upper category
temperature
Duration: 16 h
4.12.3 | Damp heat, cyclic,
test Db, first cycle <\
4.12.4 | Cold Temperature: lower category \\
temperature
Duration: 2 h
3 > No visible damage
4.12.5 | Low air pressure (if
required by the
detail specification
4.12.5.3 Intermediate No breakdowr] or flashover
inspection /\
4.12.6 | Damp heat, cyclic,
test Db, remaini
cycles
Régovery; 24 h +2 h
4.12.6.3 Final \ Visua} examination No visible damage
measuremgnts Legible marking
\/ Capacitance AC/C as in 4.12.6.3
Tangent of loss angle As in 4.12.6.3
\ Insulation resistance v As in 4.12.6.3
Group 2 D See
. e . Table 3
4.13 Damp’heat, steady Special preconditioning as in
state 4.1
4.13.2 Initial Capacitance
measurements
Recovery: 24 h+ 2 h
4.13.5 Final Visual examination No visible damage
measurements Legible marking
Capacitance AC/C as in 4.13.5
Tangent of loss angle As in 4.13.5
Insulation resistance v Asin 4.13.5
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Subclause number D Conditions of test * Number of Performance
a specimens . a
and test or (n) and requirements
ND number of
permissible
g non-
conforming
items (c)
Group 3 D See
. e . Table 3
4.14 Endurance Special preconditioning as in
4.1
Voltage: V (
Duration: h <
4.14.2 | Initial Capacitance
measurement
Recovery: 24 h+2h <
4.14.5 | Final Visual examination \ No)visible damage
measurements \\ gible marking
Capacitance AC/C as in 4.14.5
Tangent of loss angl 3 As in 4.14.5
Insu t|on esigtance ‘\)? As in 4.14.5
Group 4 ND J See
Table 3 )
4.4 Temperature AC/C as in 4.4.3

characteristic of
capacitance

Spem prec%\nr\%

@ Subcliuse numbers of test an pe
® In thig table: D = destrum

non-ges

rmance ri Wr to Clause 4.
ctlv

3.5.1

%

t to the

2a) For Group A, the sample tested shall consist of each of the values and each of the
dimensions contained in the inspection lot:

— in relation to their number;

— with a minimum of five of any one value.

For

subgroup B2 the sample shall

characteristic represented in the lot.

include capacitors of every temperature

2b) If there are less than five of any one value in the sample the basis for the drawing of
samples shall be agreed between the manufacturer and the National Supervising

Inspectorate.
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b) Group C inspection
These tests shall be carried out on a periodic basis.

Samples shall be representative of the current production of the specified periods and
shall be divided into high, medium and low capacitance values. In subsequent periods,
different voltage ratings and capacitance values in production shall be tested with the aim
of covering the whole range.

3.5.2 Test schedule

The schedule for the lot-by-lot and periodic tests for quality conformance inspection is given
in Table 5 of the blank detail specification, IEC 60384-9-1.

3.5.3 Delayed delivery

When 4dccording to the procedures of IEC 60384-1, made,
solderability and capacitance shall be checked as specified in GrqQups on.
3.54 Assessment levels

The asgessment level(s) given in the blank detail s selected

from thg following Tables 5 and 6:

Table Wt-m

nspection \ \F\_/

gubgroup ¢ T |

A0 \ \\ \/(00%
™

A1 Q ‘(s

A2 @X(\
SO S c

o|lo|o| o

re-inspection by sampling in order to monitor outgoing quality level|by non-
m|II|on (107°).The sampling level shall be established by the manufacturer. For the
parametrlc failure shaII be counted as a non-conforming item. In case qne or

The cpntent of the inspection subgroup is described in Clause 2 of the relevant blank detail specification.
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Table 6 — Periodic tests

Inspection EZ
subgroup ® " " "
P n c
C1A 6 9 0
C1B 6 18 0
C1 6 27 0
C2 6 15 0
C3 3 15 0
C4 12 9 0
/
& p = periodicity in months
n = sample size
¢ = permissible number of non-conforming items ¥
®  The content of the inspection subgroup is described in cfaus f tRe releva
blank detail specification.

This clause supplements the informatign given

4.1 Special preconditioning

Unless |otherwise specifi
specified in this docume * ¢ der the
following conditions: e berature

as may| be specified during
24ht1hat sta@d

NOTE Class 2 capaclior is called
ageing). K 2 e-ageing"
takes pla ime when
the capad

The purpq us history

(see Claupe A

4.2 Vi

See |IEQ 60384-1, 4

4.3 Electrical tests
4.3.1 Capacitance

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

Table 7 — Measuring conditions

Subclass Measuring voltage Referee voltage
2B, 2C, 2X 1,0£0,2V 1,0+ 0,02V
2D, 2E, 2F, 2R 0,3+0,2V 0,3+0,02V

or as specified in the detail | or as specified in the detail
specification specification

— Frequency:Cr < 100 pF f= 1 MHz unless otherwise specified in the detail specification

Cr>100 pF  f= 1kHz + 20 % for measuring purposes and
1 kHz for referee tests.

4.3.1.2 Requirements

The cagacitance value shall correspond with the rated valyé

tolerande. For referee measurements the capacitance valu lated to
an ageing time of 1 000 h. (for explanation see Annex A

4.3.2 Tangent of loss angle (tan o)

See IEQ 60384-1, 4.8 with the followifg

4.3.2.1 Measuring conditions

Same ap in 4.3.1

4.3.2.2 Accuracy

The acquracy of oes not
exceed

4.3.2.3

The tan n in the
detail spe

4.3.3

See IEQ 60384-1, &5 with the following details:

4.3.3.1 Measuring conditions

See |IEC 60384-1, 4.5.2 with the following details:

For Ur < 100 V, the measuring voltage may be of any value not greater than Uy, the reference
voltage being Uk.

The voltage shall be applied immediately at the specified value for 1 min £ 5 s for qualification
approval testing and periodic tests (Group C). For lot-by-lot testing (Group A), the test may be
terminated in a shorter time, if the required value of insulation resistance is reached.

The product of the internal resistance of the voltage source and the rated capacitance of the
capacitor shall not exceed 1 s unless otherwise prescribed in the detail specification.
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The charge current shall not exceed 0,05 A.
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The insulation resistance (R;) shall be measured at the end of the 1 min period.

4.3.3.2 Requirements

The insulation resistance (R;) shall be equal to or greater than the following requirements:

Table 8 — Insulation resistance requirements

Style Measuring points Cr <25 nF Cr > 25 nF
; RY X TR
Insulated 1a and 1c
Non-insulated 1a 4 000 MQ

4.3.4 Voltage proof

See IEQ 60384-1, 4.6 with the following details:

4.3.4.1 Test conditions

The pro

4.3.4.2
IEC 603
the lot-q

Gl
N

\E?d voltage
\/\ \Y;

Test voltage

v
ceraqic /' Ug =100 2,5 Ug
100 < Ug < 200 1,5 Ug + 100
200 < Ug < 500 1,3 Ug + 100
g 500 < Ug 1,3 Ug
U < 500 2,5 Ug
Ugr > 500 1,5 Ug + 500

1.5 Uz + 500 V or as specified in the relevant specification

NOTE If}{? > 500 V, then the test voltage for Test C (external insulation) is

ble 3 in
f 1s for

4.3.4.3 Requirement

There shall be no breakdown or flashover during the test.

4.4 Temperature characteristic of capacitance
4.41 Special preconditioning

See 4.1.
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4.4.2

Measuring conditions

- 21 -

See IEC 60384-1,4.24.1.2 and 4.24.1.3 with the following details

Table 10 — Measuring conditions

Temperature
°C

References within DC voltage(UR) applied

the temperature cycle

20+ 2
Tp %3
20+ 2
TD+9

+ QO T Q
'

Tg 2
20 %2
Tpt3
20 %2

O T Q -

NOTE 1 T
T

NOTE 2
X

NOTE3 M
2.2.5arem

NOTE4 T

NOTE 5 B
reference "
given limits
temperaturg
measureme
at temperat

= Lower category temperature.
L = Upper category temperature.

ndicates: no d.c. voltage applied.
indicates: d.c.voltage applied.

easurements shall be made at such intermediate temp,

bt.
he reference capacitance is that meas
ecause of the effects described in

, "g" and "b" with d.c. voltage applie
for capacitance change. The capacit

reference "a" indicates the amount of agelg \involxe
hts with d.c. voltage applied, it is advjsabl

ire reference "f" and "b”

the requiremen

alues measured at tem
me dependency is includg
e first and the last measurer
d. In case of dispute about re
agree _upon a/fixed time interval between measu

s of

berature
d in the
hents at
sults  of
rements

4.4.3

values ¢

45 R

Require<>n
The temperature g

See IEQ L

4.6 Rlesista

See IEC

nce to'soldering heat

60384-1, 4.14, with the following details:

eed the

4.6.1

See 4.1

4.6.2

Special preconditioning

Initial measurement

The capacitance shall be measured according to 4.3.1.

4.6.3

Recovery: 24 h £ 2h.
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4.6.4 Final inspection, measurements and requirements

The capacitors shall be visually examined. There shall be no visible damage and the marking
shall be legible.

The capacitances shall be measured according to 4.3.1, and the change shall not exceed the
values in Table 11.

Table 11 — Maximum capacitance change

Subclass Requirements

2B 2Cand—2X 0%
2D and 2R +15 % '\(
2E and 2F +20 % \

NOTE See 2.2.5 for explanation of the subclass%eé\

4.7 Solderability

See |IEQ 60384-1, 4.15, with the following details:

4.7.1 Conditions:.

When ngither the solder bath nor the so d_is”appropriate the soldefing iron

The re}lirements for the globule test ed in the detail specification.
test sh

Il be used with soldering iron sjze A.
4.7.2

48 R
See IEC

4.8.1

See 4.1

4.8.2

The cap

4.8.3 Number of€ycles: 5

Duration of exposure at the temperature limits: 30 min.

4.8.4 Recovery: 24 h + 2 h.
4.9 Vibration

See |IEC 60384-1, 4.17, with the following details:

491 The following degree of severity of test Fc apply:

0,75 mm displacement or 100 m/s®>, whichever is the lower amplitude, over one of the
following frequency ranges: 10 Hz to 55 Hz, 10 Hz to 500 Hz, 10 Hz to 2 000 Hz. The total
duration shall be 6 h.
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The detail specification shall specify the frequency range and shall also prescribe the
mounting method to be used. For capacitors with axial leads and intended to be mounted by
the leads only, the distance between the body and the mounting point shall be 6 mm £ 1 mm.

4.9.2 Final inspection, measurements and requirements

See Table 4.

410 Bump
See |IEC 60384-1, 4.18 with the following details:

The detgit-specifieationshe e-whetherthe-bump-or-the-shoek-test-ape u

4.10.1 | Initial measurements

Not reqliired.

4.10.2 | The detail specification shall state which of the folldwi ¢ 3 i hpplies:
Total number of bumps: 1 000
Acceleration:

Pulse duration:

The detgil specification shall also preschibe A rethod to be used. For capacitors
with axipl leads and intended to be moginted by s only, the distance between the body
and the|mounting point shall be 6 mm

4.10.3 | Final inspectjon,

The capacitors shal ¥ S and measured and shall meet the requifements
given in/4.11.3.

4.11 hock

See IEC

The detgj ate whether the bump or the shock test applies.

4111

Not reqlrired.

4.11.2 The detail specification shall state which of the preferred severities as stated in
Table 12:

Pulse-shape: half-sine

Table 12 — Preferred severities

Peak acceleration Corresponding duration
of the pulse
m/s® ms
300 18
500 11

1000 6
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