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lional Standard IEC 60384-20 has been prepared by IEC technical commit

Capaci

ors and resistors for electronic equipment.

This second edition cancels and replaces the first edition published in 1996 and constitutes a
minor revision related to tables and references.

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

FDIS Report on voting
40/1871/FDIS 40/1888/RVD

Full information on the voting for the approval of this standard can be found in the report on

voting i

ndicated in the above table.
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This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

The list of all parts of the IEC 60384 series, under the (new) general title Fixed capacitors for
use in electronic equipment, can be found on the IEC website.

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

. recJ)nfirmed,
* withdrawn,
. replaced by a revised edition, or

* am¢nded.

A bilindual version of this publication may be issued at a latg

The contents of the corrigendum of February 2008 hg
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FIXED CAPACITORS FOR USE IN ELECTRONIC EQUIPMENT -
Part 20: Sectional specification —

Fixed metallized polyphenylene sulfide film
dielectric surface mount d.c. capacitors

1 General

Capacifors for radio interference suppression
IEC 60B84-14.

1.2 bject

The object of this standard is to pres ings and characteristics and td
from IEC 60384-1, the appropriate quali S procedures, tests and me
methods and to give gere s ents for this type of capacito
severities and requiremen specifications referring to this sg
specifigation shall be 0 armance level, lower performance levels
permitted.

1.3 ormative;f :

The fol are indispensable for the application of this dog

For dated referenc S cited applies. For undated references, the latest
of the ding any amendments) applies.

IEC 600¢ 2 n cQdesYor resistors and capacitors

IEC 60 umber series for resistors and capacitors

nt, with
pment.
d to be
acitors
rimarily
ltage.

red by

select
asuring
r. Test
bctional
are not

ument.
edition

IEC 60 ;

NOTE For the tests in the IEC 60068 series of publications, the editions referenced in the applicable test clauses

of the generic specification are applicable.

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

specification
IEC 60410, Sampling plans and procedures for inspection by attributes
ISO 3, 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.
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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 s pbarison

of the affect
interch s shall
prefera ven in
inches,

Normal i i widthiand h'ht of th¢ body.
When item i ¢ voltage

ranges rances

When t
dimensj

te such

1.4.2

The de
for test

bunting

1.4.3

The rafi
specifig

of this

1.4.3.1

See 2.24.

NOTE
be added:
www.iec

t should
service,

1.4.3.2 Particular characteristics

Additional characteristics may be listed, when they are considered necessary to specify
adequately the component for design and application purposes.

1.4.3.3 Soldering

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

1.4.4 Marking

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

For the purposes of this document and in addition to the applicable terms and definitions of

IEC 60384-1 the following definitions apply.

1.5.1
surface mount capacitor

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

surface mounting in hybrid circuits and on printed boards

1.5.2
performance grade 1 capacitors (long-life)

capacitprs for long-life applications with stringent requirements for the ele

1.5.3
perfor:Eance grade 2 capacitors (general purpose)

capacitprs for general application where the stringent requirem
not nedessary

1.5.4
performnance grade 3 capacitors (low power, minig
miniature type capacitors having a rated voltage of Ig
requirements than for grade 2 capacitors are acceptable

1.5.5
rated Voltage (Ug)

maximym d.c. voltage which may
temperpture

parameters

ifors are

which less sfringent

yously to a capacitor at the rated

NOTE The sum of the d.c. a6 voltage)applied to the capacitor should not exceed the rated
voltage. [The value of the pgak.a.c. S € d the following percentages of the rated voltape at the

20 %
15 %
3%
1%

frequencjes stated anf sho

unless ofherw

1.6 arking

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

1.6.1 The information given in the marking is normally selected from the following list. The

relative importance of each item is indicated by its position in the list:

Y

rated capacitance (in clear or code according to IEC 60062);

T

rated voltage (d.c. voltage may be indicated by the symbol or );

Q O

)
)
) tolerance on rated capacitance;
) category voltage;

)

]

year and month (or week) of manufacture;

—h

) manufacturer's name or trade mark;

climatic category;

«Q
-

h) manufacturer's type designation;
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i) 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 above 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.

1.6.4 The package containing the capacitor(s) shall be clearly marked with all the

information listed in 1.6.1.

1.6.5 JAny additional marking shall be so applied that no confusion ca is

2 Preferred ratings and characteristics

2.1 Preferred characteristics

The values given in detail specifications shall preferab

211 Preferred climatic categories

The syrface mount capacitors cov
categories according to the general rule

The loywer and upper category tempe

Lower category te -55 °C, -40 °C and -25 °C.

Upper category temp
Durgption of t@} 3

4,10, 21 and 56 days.

+100 °C, +105 °C, +125 °C and +

climatic

y state

55 °C.

NOTE as to be
consider

The seyeriti a dry heat tests are the lower and upper category temperatures
respeclive

Preferred vaiues of rated capacitance are:

1-1,6-2,2-3,3-4,7 and 6,8 and their decimal multiples.

These values conform to the E6 series of preferred values given in IEC 60063.
If other values are required they shall preferably be chosen from the E12 series.

2.2.2 Tolerance on rated capacitance

The preferred tolerances on the rated capacitance are +5 %, £10 % and £20 %.
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223 Rated voltage (Ug)

The preferred values of rated voltage are: 10 — 16 — 25 — 40 — 50 — 63 — 100 — 160 — 250 —
400 V. These values conform to the basic series of preferred values R5 given in ISO 3.

224 Category voltage (Ug)

The category voltage is:

0,8 Ug for upper category temperature 125 °C and

0,5 Ug for upper category temperature 155 °C, when rated temperature is 100°C.

0,8 Ug [for upper category temperature 125 °C and

0,5 U [for upper category temperature 155 °C, when rated temperatu

2.25 Rated temperature

The stgndard value of rated temperature is 100 °C or 105 °

3 Quality assessment procedures

3.1 Primary stage of manufacture

The primary stage of manufacture is
operatipn.

of theXcapacitor element or the equivalent

3.2  $tructurally similar componen

Capaci 4r are capacitors produced with [similar
proces different case sizes and capacitance and
voltage

3.3 (

The inf i o) FC 60384-1 shall be made available when presctibed in
the defai icati vhenTequested by a purchaser. After the endurance test the
params W iak information is required are the capacitance, tan ¢ and the
insulati i

3.4

The procedures for ualification approval testing are given in 3.5 of IEC 60384-1.

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

341 Qualification approval on the basis of the fixed sample size procedure

Sampling

The fixed sample size procedure is described in 3.5.3 b) 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.

The sample shall consist of specimens having the lowest and highest voltages, and for these
voltages the lowest and highest capacitances. When there are more than four rated voltages
an intermediate voltage shall also be tested. Thus, for the approval of a range, testing is
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required of either four or six values (capacitance/voltage combinations). 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:

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—+ay-bereduced-accerdinghy-

When Rdditional groups are introduced into the Qualification appre&val t le, the
number of specimens required for Group 0 shall be increased by as that
requirefd for the additional groups.

Table 1 vith the
permis

3.4.2

The co oval of
capacitprs covered by one detail spegifica i out in
the ord

The wh e other
groups

Non-co e other
groups

"One n a part
of the t

The ap ecified
numbe humber
of pernjig

NOTE 5 for the
sampling with the
details of test.containedNih Clause 4 gives a complete summary of test conditions and performance requirements
and indigafes .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.
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Table 1 — Fixed sample size test plan for qualification approval —
Assessment level EZ

Number of Permissible
Group ; Subclause specimens n':)‘::‘cze;fg:_
No. est of this ming items
publication
n? ¢
Visual examination 4.2
Dimensions 4.2
Capacitance 4.3.2 144 0
Tangent of loss angle 4.3.3
0 Voltage proof 4.3.1
Insulation resistance 4.3.4 Q\/
Spare specimens < 2
Resistance to soldering heat 4 1‘2 0
1A Component solvent resistance ° /T';\KKN
Solderability 7 \)/} 0
1B
Solvent resistance of the marking ? (\ A \
2 Bond strength of the end face plating Q A %.S\J r 12 0
Mounting 4W
Visual examination 2.1
3 Capacitance % 4.3.2 108 c
Tangent of loss ang > 4.3.3
Insulation resis 4.3.4
S | Adnesionn N\ VR N
3.1 Rapidg\ﬁ;?g 4.8 24 0
Climatic gsey 4.9
42 | Damp feat tagystae /| a10 | 2 | o
4 [Eddummee, NONON [ a1t | e | o
' da/cndge anddischarge | a2 | a2 | o
Ca
If ri
Spgcimens found defective after mounting shall not be taken into account when calculating the permiissible
nom-conforming items for the following tests. They shall be replaced by spare parts.
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Table 2 — Test schedule for qualification approval

Number of
D specimens (n)
and number of
Subclause nuamber and orb Conditions of test ? permissible Perf_ormancea
test ND non- requirements
conformances
(c)
Group 0 ND See Table 1
4.2.1 Visual examination Asin4.2.2
Legible marking and as
specified in the detail
P
4.2 Pimensions (detail) ion
4.3.2 Capacitance rance
4.3.3 Tangent of Frequency: 1 kHz
Ipss angle
4.3.1 oltage proof See detail specification shover.
for the method wns
4.3.4 Insulation
r|esistance
Group 11 D
4.6 esistance to
goldering heat
4.6.1 Initial Capacitanege
measurements
4.6.2 Test conditions Method 1, 2
the detail s
< Durati
4.6.3 Final <K/\ As in 4.6.3
measuremeryds
acitance AC/C £ 2 % of value
measured in 4.6.1, owever,
<3 % for Grade 3
413 Com Solvent: ... See detail specificafion
esistan .
if applicabl Solvent temperature: ...
Method 2
Recovery time: ...
v
Group 1B D See Table 1
4.7 Solderability No ageing
Method 1 or 2 as specified in
the detail specification
4.7.2 Final Visual examination As in 4.7.2
measurements
4.14 Solvent resistance Solvent:... Legible marking
of the marking °© Solvent temperature:...
(if applicable) Method 1

Rubbing material: cotton wool
Recovery:...
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Table 2 (continued)

Number of
specimens (n)

Subclause number cl))r and number of Performance
a b Conditions of test ? permissible . a
and test ND non- requirements
conformances
(e)
Group 2 D See Table 1
4.5 Bond strength of the
end face plating
4.5.1 Initial measurements Capacitance
4.5.2  Hinal inspection Capacitance (with board in d
bent position) D %,
1 <p %
in4.5.1.
Visual examination v
Group 3 D See T ble\r\
4.1 Mounting Substrate material: ... ¢
4.21 isual examination < \ e detgil specificafion
4.3.2 Capacitance /—\ C/CYor Grade 1 and
Grade 2: <R %,
Grade 3: <B %
of value measured ih Group 0.
4.3.3 Tangent of loss Frequengy: As in 4.3.3
gngle \1;:':3(;0" 3 (Reference values for final
measurements in sybgroups
10 kHz for > 3.1, 3.3 and 3.4)
v
4.3.4 Ihsulation Asin 4.3.4.3
resistance
Subgroup 3.1 See Table 1
4.4 Adhesion
4.41 Ihtermediate No visible damage
ihspection
4.8 Rapid change
qf temperatu
4.8.1 Ihitial t required, see Group 3
neasurement
4.8.2 Te A= Lower category
qo temperature
Tg = Upper category
temperature
Five cycles
Duration ¢y = 30 min
4.8.3 Iptermediate Visual examination No visible damage
inspection
4.9 Climatic
sequence
4.9.1 Initial Not required, see Group 3
measurements
4.9.2 Dry heat Temperature:
upper category temperature
Duration: 16 h
4.9.3 Damp heat, cyclic,
test Db, first cycle
4.9.4 Cold Temperature: lower category
temperature
Duration: 2 h v
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Table 2 (continued)

Number of
D specimens (n)
and number of
Subclause number or . a L Performance
a b Conditions of test permissible R a
and test ND non- requirements
conformances
(c)
4.9.5 Damp heat, Within 15 min after removal See Table 1
cyclic, test Db, from test chamber Ug to be
remaining cycles applied for 1 min
4.9.6 Final Visual examination No visible damage
measurements Legible marking
Capacitance AC/C ffor Grade 1_and
Tangent of loss angle:
at 10 kHz for Cr < 1 uF
<N\
at 1 kHz for Cr > 1 uf /_\
pared to values
( measured in Group 3
Insulation >50 % of values in 4.3.4.3
SO SRS NN IR N NN ) however, 225 % for Gfade 3_|
Subgroup 3.2 D
4.10 Damp heat,
steady state
4.10.1 | Initial
measurements
4.10.2 | Final No visible damage
measurements AC/C for Grade 1 and
Grade 2: <3 [%,
Grade 3: <5 P
of value measured in [Group 3.
Tangent of Yoss angle at 1 Hz Increase of tan &:
<0,0025 compared to values
measured in Group 3
sytation resistance >50 % of values in 4.3.4.3,
I IS N N SRR RS SRR I however, >25 % for Gfade 3__|
Subgroup-~3. See Table 1
4.11 Endu
4.11.1 | Initial Not required, see Group 3
measurement
4.11.2 | Test conditions See 4.11.2,4.11.3 and 4.11.4
4.11.5 Final Visual examination No visible damage
measurements Legible marking
Capacitance AC/C £5 % for Grade 1
AC/C < 8 % for Grade 2 and
Grade 3 compared to
measurements in Group 3
Tangent of loss angle: Increase of tan &
at 10 kHz for Cr £ 1 uF <0,003 for Grade 1
<0,005 for Grade 2 and
Grade 3
at 1 kHz for Cr > 1 uF <0,002 for Grade 1
<0,003 for Grade 2 and
Grade 3 compared to values
measured in Group 3
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Number of
specimens (n)

D and number of

Subclause number or ies a . Performance

a b Conditions of test permissible R a

and test ND non- requirements

conformances
()
Insulation resistance 250 % of values in 4.3.4.3
however >30 % for Grade 3
Subgroup 3.4 D See Table 1

4.12 Charge and
discharge
4.12.1 [Initial
measurement
4.12.2 |[Test conditions
4.12.3 |Final
measurements

Not required, see Group 3

10 000 cycles

Capacitance

Tangent of loss angle:
at 10 kHz fo

at 1 kHz for Cr

Doafmmindd

lation resis

N\

d

48

D

v

/\\ compared to value mgasured

oS

% for Grade|1
<5 % for Grade|2

in Gyoup 3

Increase of tan &
<0,003 for Grade 1
<0,005 for Grade 2

<0,002 for Grade 1
<0,003 for Grade 2 compared
to values measured in
Group 3

>50 % of values in 4.3.4.3,
however, 230 % for Gfrade 3

®  Subflause numbers of fest eeNequirements refer to Clause 4.
® In tHis table: D i -desteuctive’

°  This| test may be carried au

the detail specificatign shall

3.5
3.5.1

¢  Whgn different gubstrat
indi¢ate which sukstrate

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 inspection

lot:

— in relation to their number;

— with a minimum of five of any one value.

2b)

The sample tested shall be representative of the values and dimensions contained in

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.

b) Group C inspection
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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 small, medium and large sizes. In order to cover the range of
approvals in any period, one voltage shall be tested from each group of sizes. In
subsequent periods, other sizes and/or voltage ratings in production shall be tested with

the
3.5.2

aim of covering the whole range.

Test schedule

The schedule for the lot-by-lot and periodic tests for quality conformance inspection is given

in Clau

3.5.3

When

3.5.4

The as
from th

se 2, Table 4 of the blank detail specification, for example, IEC 60384-20-1.

Delayed delivery

e following Tables 3 and 4.

Table 3 - Lot-by-(ot\ns tion

made,

sessment level(s) given in the blank detail specifisation} bly be sglected

the\calculationof ppm values any parametric failure shall be counted as a non-conforming item.
or_more non-conforming items occur in a sample, this lot shall be rejected.

Inspecti o S P & PN ¢
nspection
SUbF;rouP ’ ILa na ca N IL na ca ‘7{3 na ca ILa na ca
/]
o R
A1 \( SR 0
A2 \\Qs\ 0
AN P
S e 0
a \)
n-conforming items
b subgroup is described in Clause 2 of the relevant blank detail spedgification.

ming jtems per million (ppm). The sampling level shall be established by the manuflacturer. For

In case one

Number to be tested: sample size as directly allotted to the code letter for /L in Table 2a of IEC 60410

(Single sampling plan for normal inspection).
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Table 4 — Periodic tests

Inspection D° EZ F° G°
subgroup ° a a a a a a a a a a a
P n c P n c P n c P n

C1 3 12 0

C2 3 12 0

C3.1 6 27 0

C3.2 6 15 0

C3.3 3 15 0

C3.4 6 9 0 /\

p = periodicity in months
n = sample size

¢ = permissible number of non-conforming items

o

The content of the inspection subgroup is described in Clause 2 of the rele tbkank detail spedgification.

The assessment levels D, F and G are under consideration. \

4 Tept and measurement procedures

This clause supplements the information™g

4.1 Mounting
See 4.33 of IEC 60384-1.

4.2 VYisual examinat
See 4.4 of IEC GQ '

N

4.21

Visual ination e carried out with suitable equipment with approximatgly 10x
magnificz ighti appropriate to the specimen under test and the quality level
requiref.

NOTE showld have available facilities for incident or transmitted illumination as we|l as an

appropriate /measuring faeility.

4.2.2 Requirements
The surface mount capacitors shall be examined to verify that the materials, design,

construction, physical dimensions and workmanship are in accordance with the applicable
requirements given in the detail specification.

4.3 Electrical tests
4.31 Voltage proof

See 4.6 of IEC 60384-1, with the following details.

4.3.1.1 Test circuit

Delete the capacitor Cy.
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The product of Ry and the rated capacitance Cy shall be smaller than, or equal to, 1 s and
greater than 0,01 s.

R, includes the internal resistance of the power supply.
R, shall limit the discharge current to a value equal to or less than 1 A.

4.3.1.2 The following voltages shall be applied between the measuring points of Table 1 of
IEC 60384-1 for a period of 1 min for qualification approval testing and for a period of 1 s for
the lot-by-lot quality conformance testing.

Table 5 — Test voltages

Measuring point Test voltage /\
Grade 1: 1,6 Ur
1a) Grade 2: 1,4 Ur

Grade 3: 1,4@\ QO
N

4.3.1.3|] Requirement

There shall be no breakdown or flash ¢ test

NOTE The occurrence of self-healing breakdow sation of the test voltages is allowed.

4.3.2 Capacitance
See 4.7 of IEC 60384-

4.3.2.1| The ca Hz. For
rated cppacitance\wvajds

The ap ' ) p and the
applied 3 to 120 Hz shall not exceed 20 % of the rated voltage| with a

4.3.2.2

4.3.3

See 4.¢

4.3.31 Measuring conditions for measurements at 1 000 Hz

Tan 6 shall be measured as follows:

— frequency: 1 000 Hz
— peak voltage: <3 % of the rated voltage
— inaccuracy: <10 x 10~4 (absolute value)

4.3.3.2 Requirement for measurements at 1 000 Hz

Tan J shall not exceed the applicable values shown in the following table.


https://iecnorm.com/api/?name=97be8b72ce797e0a23b5a08b23e4ebd6

—-20-—

Table 6 — Tangent of loss angle limits
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Rated capacitance

Tan § (absolute value)

uF Grade 1 capacitors Grade 2 capacitors
<1 0,002 0,004
>1 0,004 0,004

nation.
pst-test

t of the
st shall

istance

4.3.3.3 Measuring conditions for measurements at 10 kHz

For capacitors with Cg < 1 uF, tan ¢ shall be measured in addition when required in Table 2
for certpin tests:

— freqpency: 10 kHz

— voltage: 1Vrms.

— inacuracy: <10 x 10~4 (absolute value)

4.3.4 Insulation resistance

See 4.% of IEC 60384-1, with the following details.

4.3.41

Care dhall be taken to maintain cl

measu

4.3.4.2

resistance of the discharg

be >0,(

4343

The vo

of the v

The pr jstance and the rated capacitance of the capacitor shall be
smaller ifi

The indulatio

esistance’shall meet the following requirements.

Table 7 — Requirements insulation resistance

Measuring Minimal RC product Minimum insulation resistance
points in (R = insulation resistance between the terminations
accordance between the terminations)
with Table 1 (C = rated capacitance Cy)
of 4.5.2 of
IEC 60384-1 s MQ
Cr> 0,33 uF Cr<0,33 uF
Rated voltage:
100 V <100 V | <3v | >100v <100 V <63V
Grade:
1a) 1 2 1 2 3 1 2 1 2 3
10 000 | 2500 5000 1250 1000 | 30000 | 7500 15000 | 3750 3000
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