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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIXED CAPACITORS FOR USE IN ELECTRONIC EQUIPMENT -

Part 2: Sectional specification — Fixed metallized polyethylene
terephthalate film dielectric d.c. capacitors

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for s ization comprising
all national electrotechnical committees (IEC National Committees). The obj is to promote
international co-operation on all questions concerning standardization in the electfi d electronic fields. To
this end and in addition to other activities, IEC publishes International Stangdarg \ni ecifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides e d “IEC
Publication(s)”). Their preparation is entrusted to technical committees; apy g qittee interested
in the subject dealt with may participate in this preparatory work. i 3

governmental organizations liaising with the IEC also participate in jkj . |E aborates closely

agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical mattg
consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

possible, an international
s representation from all

3) IEC Publications have the form of recom

4)

5) Independent certification bodies provide conformity

marks of conformity. IEC is not responsible for any

6)

7) employees, servants or agents including individual experts and
C National Committees for any personal injury, property damage or
whether direct or indirect, or for costs (including legal fees) and

the publication, use of, or reliance upon, this IEC Publication or any other IEC

8) ormative references cited in this publication. Use of the referenced publications is

9) to the pobssibility that some of the elements of this IEC Publication may be the subject of

patent rights. IE€ shall yot be held responsible for identifying any or all such patent rights.

International Standard IEC 60384-2 has been prepared by IEC technical committee 40:
Capacitors and resistors for electronic equipment.

This fourth edition cancels and replaces the third edition published in 2005 and contains the
following significant technical changes with respect to the previous edition.

— Table 1, Sampling plan together with numbers of permissible non-conformance for
qualification approval test, has been adjusted.

— Table 3, Lot-by-lot inspection, has been changed, highlighting assessment level EZ only.

— Table 4, Periodic inspection, has been changed, highlighting assessment level EZ only.

— The preferred values of rated voltages have been updated in conformance with the basic
series of preferred values R5 and R10 given in ISO 3.
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The text of this standard is based on the following documents:

FDIS Report on voting
40/2129/FDIS 40/2142/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.

A list of all the parts of the IEC 60384 series, under the general title FixegTapacitors for use

in electronic equipment, can be found on the IEC website.

The committee has decided that the contents of this publication

* reconfirmed,
* withdrawn,
* replaced by a revised edition, or

@%@
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FIXED CAPACITORS FOR USE IN ELECTRONIC EQUIPMENT -

Part 2: Sectional specification — Fixed metallized polyethylene
terephthalate film dielectric d.c. capacitors

1 General

1.1 Scope

This part of IEC 60384 applies to fixed capacitors for direct current, withrypetallized electrodes

The object of this standard is to pres i S ngs and characteristics and to select
from IEC 60384-1 the 4 i ali 3eSS nent procedures, tests and measuring

Nrements for this type of capacitor. Test
specifications referring to this sectional
specification should b performance level, because lower performance

levels are not p

1.3 Normative

Amendment 1 (
Amendment 2 (197

IEC 60384-1:2008, Fixed capacitors for use in electronic equipment — Part 1: General
specification

IEC 61193-2:2007, Quality assessment systems — Part 2: Selection and use of sampling
plans for inspection of electronic components and packages

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, th@e@mments
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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

These shall be an illustration of the capacitor as an aid to easy recognition and for
comparison of the capacitor with others. Dimensions and their associate erances, which

affect interchangeability and mounting, shall be given in the defg All
dimensions shall preferably be stated in millimetres.

Normally, the numerical values shall be given for the length of the height
of the body and the wire spacing, or for cylindrical types, the g the length

a number of items

(capacitance values/voltage ranges) are covered by a detéi e dimensions and

their associated tolerances shall be placed in a table b

mounting fixtures are
the mounting fix S
shock tests.

1.4.3 Rating 3

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

1.4.3.2 Soldering

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

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 given in IEC 60384-1 and the

following apply. Documents
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1.5.1
performance grade 1 capacitors (long-life)
capacitors for long-life applications with stringent requirements for the electrical parameters

1.5.2

performance grade 2 capacitors (general purpose)

capacitors for general application where the stringent requirements for Grade 1 capacitors are
not necessary

1.5.3

rated voltage
Ur

maximum d.c. voltage which may be applied continuously to a capacito
temperature

at the rated

NOTE The sum of the d.c. voltage and the peak a.c. voltage applied to the capa st not exgeed $he rated
voltage. The value of the peak a.c. voltage must not exceed the following pe th ed veltage at the
frequencies stated and must be not greater than 280 V:

50 Hz: 20 %
100 Hz: 15 %

1 000 Hz: 3%
10 000 Hz: 1%

unless otherwise specified in the detail specification.

1.6 Marking

See |IEC 60384-1, 2.4 with

1.6.1 General

The information@ﬁ i
importance of eackite

— manufacturer’s hame or trade mark;
— climatic category;
— manufacturer’s type designation;

— reference to the detail specification.
1.6.2 Marking of capacitors
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.

1.6.3 Marking of packaging

The package containing the capacitors shall be clearly marked with all the information listed
in 1.6.1.
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1.6.4 Additional marking

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 climatic
to the general rules given in IEC 60384-1.

categories according

test shall be chosen from the following.

Lower category temperature:
Upper category temperature:
Duration of the damp heat, steady-state test:

NOTE With continuous operation at 125 °C i
considered (see detail specification).

respectively.

2.2 Preferred values ¢
2.21 Nominal capaci

Preferred value
multiples.

The preferred values of rated voltages are: 40V -50V -63V -100V - 160 V - 200 V —
250V - 400 V-630V —-1000V —-1600 V. These values conform to the basic series of
preferred values R5 and R10 given in ISO 3.

224 Category voltage (Ug)

The category voltage is equal to the rated voltage for 7 < 85 °C.
For upper category temperature of 100 °C, the voltage is 0,8 Ug.
For upper category temperature of 105 °C, the voltage is 0,75 Ug.

For upper category temperature of 125 °C, the voltage is 0,5 Ug.
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2.2.5 Rated temperature
The standard value of rated temperature is 85 °C.
3 Quality assessment procedures

3.1 Primary stage of manufacture

The primary stage of manufacture is the winding of the capacitor element or the equivalent
operation.

3.2  Structurally similar components

tan ¢ and insulation resistance.

3.4 Qualification approval

required of eithe or or six values (capamtance/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 two or three 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.

When additional groups are introduced into the qualification approval test schedule, the
number of specimens required for Group 0 shall be increased by a same number as that
required for the additional group.

Table 1 gives the number of samples to be tested in each group or subgroup together with the
permissible number of non-conforming items for qualification approval tests Documents
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3.4.2 Tests

The complete series of tests specified in Table 1 and Table 2 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 then divided for the other
groups.

Specimens found non-conforming during the tests of Group 0 shall not be used for the other
groups.

details for the sampling and permissible non-conforming for the different tests s of tests, whereas Table 2
together with the detail of test contained in Clause 4 gives a complefe onditions and performance
requirements and indicates where for example for the test iti {a choice has to be made in
the detail specification.

The conditions of the test and perfo 3 i . the fixed sample size test
schedule shall be identical to those ! e—detail specification for quality
conformance inspection.
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non-conformance for qualification approval test

Number of
Group . Subcla_use of Number of permissible
number est this specimens (n) non-
publication conformance
()°
0 Visual examination 4.1
Dimensions 4.1
Capacitance 4.2.2
Tangent of loss angle 4.2.3 120 0
Voltage proof 4.2.1
Insulation resistance 4.2.4 Q
Spare specimen 1
1A | Robustness of terminations 4.3 \ \/
Resistance to soldering heat Qx 0
Component solvent resistance
18 | Solderability N
Solvent resistance of the marking
Rapid change of temperature < 24 0
Vibration
Bump or shock ? ~
1 Climatic sequence \ \ 36 0
2 Damp heat, stkead\y\staN 4 24 0
3 Endurance | 412 36 0
4 Chargg/Ang di harge> > 4.13 24 0
@ As required in thNﬁé' cificathen. \;
®  Not more than one/ne<<}k§rm| M from any one value.
N
Documents
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Table 2 — Test schedule for qualification approval

4.3 Robustness of
terminations

4.4 Resistance to
soldering heat

4.14 Component
solvent resistan

<

Tangent of losg angle:

Visual examination

Capacitance

Tangent of loss angle

Subclause number D Conditions of test Number of Performance
and test * or specimens (n) requirements
ND and number
e of
permissible
non-
conformances
(c)

Group 0 ND See Table 1
4.1 Visual examination As in 4.1
4.1 Dimensions (detail)
4.2.2 Capacitance Frequency 1 kHz
4.2.3 Tangent of loss

angle (tan 9) x
4.2.1 Voltage proof See detail specification for the

method

4.2.4 Insulation See detail specification for As in 4.2.4.2

resistance method /\
Group 1A D See\T/ab e’
4.3.1 Initial Capacitance

measurements

No visual damage

See detail specification

No visible damage
Legible marking

|AC/C| =2 % of value
measured in 4.3.1

Increase of tan ¢

<0,003 Cy < 1 uF Grade 1
<0,002 Cy > 1 pF Grade 1
<0,005 Cy < 1 uF Grade 2
<0,003 Cy > 1 uF Grade 2

Compared to values
measured in 4.3.1

Full document details: IEC 60384-2 2011
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Table 2 (continued)
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4.5 Solderability

4.15 Solvent resistance
of the marking
(if applicable)

4.6.1 Initial
measurement

4.6 Rapid change of
temperature

4.7 Vibration

4.9 Shock (or bump,
see 4.8)

4.8.30r4.9.3
Final
measurements

T
isual examination

Without ageing
See detail specification for the
method

Solvent:...
Solvent temperature:...
Method 2
Recovery

Capacitance
Tangent of loss angle:

For Cy > 1 pF:at1kHz
Cy<1uF at10kH

Five cycles

Dyration £ = 30 & in%

otal duration: 6 h

For mounting method see detail
specification

Number of bumps: ...
Acceleration: ... m/s?2

Duration of pulse: ... ms

For mounting method see detail
specification

Number of bumps: ...
Acceleration: ... m/s?2

Duration of pulse: ... ms
Visual examination

Capacitance

Subclause number D Conditions of test Number of Performance
and test * or specimens (n) requirements
ND and number
b of
permissible
non-
conformances
(c)
Group 1B D See Table 1

Good tinning as evidenced

No visible damage

No visible damage

No visible damage

|AC/C| £ 5 % of value
measurement in 4.3.1

Full document details: IEC 60384-2 2011
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Table 2 (continued)

Subclause number D Conditions of test Number of Performance requirements
and test * or specimens (n)
ND and number
b of
permissible
non-
conformances
(c)
D Tangent of loss angle See Table 1 Increase of tan &

<0,003 Cy < 1 uF Grade 1
<0,002 Cy > 1 uF Grade 1
Cy £ 1 uF Grade 2

Insulation resistance <

Group 1 D See Tahle 1 \ \)

4.10 Climatic sequence x
4.10.2 Dry heat Temperature: Upper category

temperature

Duration: 16 h

4.10.3 Damp heat,
cyclic, Test Db,
first cycle

4.10.4 Cold

4.10.5 Low air pressure

(if required by
the detail
specification)

4.10.5.2 Final
inspection

No permanent breakdown
flashover or harmful
deformation of the case

4.10.6 Damp heat,

4.10.6.2 Final
measurement

Visual examination No visible damage

Capacitance |AC/C| £5 % of value
measured in 4.4.2, 4.8.3,
4.9.3 as applicable 2

Tangent of loss angle Increase of tan &

<0,003 Cy < 1 uF Grade 1
<0,002 Cy > 1 uF Grade 1
<0,005 C\ < 1 uF Grade 2
<0,003 C > 1 uF Grade

Compared to values
measured in 4.3.1 or 4.6.1
as applicable

Insulation resistance >50 % of values in 4.2.4.2
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Table 2 (continued)
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4.12 Endurance

4.12.1 Initial
measurements

4.12.3 Final

measuremen@

Duration:
Grade 1: 2 000

Tan

nt of loss angle

Insulation resistance

Subclause number D Conditions of test Number of Performance
and test * or specimens (n) requirements
ND and number
b of
permissible
non-
conformances
(c)
Group 2 D See Table 1
4.11 Damp heat,
steady state
4.11.1 Initial Capacitance
measurements
Tangent of loss angle at 1 kHz
4.10.6.2 Final Visual examination
measurement
Capacitance
Tangent of loss angle x
<0,005 compared to values
easured in 4.11.1
Insulation resistance f\ 7 /\ >50 % of values in 4.2.4.2
Group 3 D N\ Seg\ﬂb

No visible damage
Legible marking

|AC/C| <5 % for Grade 1

<8 % for Grade 2 of values
measured in 4.12.1

Increase of tan §

<0,003 C <1 uF Grade 1
<0,002 Cy >1 uF Grade 1
<0,005 C <1 uF Grade 2
<0,003 Cy >1 uF Grade 2

Compared to values
measured in 4.12.1

>50 % of values in 4.2.4.2

Full document details: IEC 60384-2 2011
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