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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIXED CAPACITORS FOR USE IN ELECTRONIC EQUIPMENT -

Part 17: Sectional specification: Fixed metallized
polypropylene film dielectric a.c. and pulse capacitors

FOREWORD

mprising
promote

interpational co-operation on all questions concerning standardization in the electri€aNand. electronic fields. To

¢nd and in addition to other activities, IEC publishes International Standg
Techhical Reports Publlcly Avallable Spe0|f|cat|ons (PAS) and GU|des

6) All ugers should ersure
7) No ligbility shaII

mempers of its technigal’

ifications,

as “IEC

imterested

nd non-
5 closely
hined by

rnational
from all

National
t of IEC
for any

lications

iyergence

icated in

for any

employees, servants or agents including individual exgerts and
bational Committees for any personal injury, property ddgmage or

otherl damage of 3R ether direct or indirect, or for costs (including legal fges) and
expepses arising out ication, use of, or reliance upon, this IEC Publication or any ofher IEC
Publications

8) Attention i wative, references cited in this publication. Use of the referenced publiqations is
indispensable ication of this publication

9) Atte i he possibility that some of the elements of this IEC Publication may be the subject of
patent rig 3 g held responsible for identifying any or all such patent rights

Internationatl IEC 60384-17 has been prepared by IEC technical commit

Capacifors and resistors for electronic equipment.

ee 40:

This second edition cancels and replaces the first edition published in 1987 and constitutes

minor revisions related to tables, figures and references.

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

FDIS Report on voting
40/1597/FDIS 40/1630/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 (new) 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 specification: Fixed mica dielectric d.c. capacitors with a rated voltage
not exceeding 3000 V — Selection of methods of test and general requirements

Part 6:

Part 7:
Part 8:
Part 9:
Part 11]:

Part 12:

Part 13:

Part 14:

Part 19:

Part 14:

Part 17:

Part 18:

Part 19:

Part 20:

Part 21

Sectional specification: Fixed metallized polycarbonate (film
capacitors

Sectional specification: Fixed polystyrene film dielectric

Sectional specification: Fixed polyethylene-ter a8 etal foil
d.c. capacitors

Sectional specification: il d.c.
capacitors
Sectional specification: il d.c.

capacitors

Sectional specification: for electromagnetic interference

Sectional gcificati ) capacitors with non-solid of solid

electrolyte
Sectional eCifj S allized polypropylene film dielectrjc d.c.

cap
c. and
lid and
electric

ric chip

Sectional specification: Fixed surface mount multilayer capacitors of ¢eramic
dielectric, Class 1

Part 22:

Part 23:

Part 24:

Part 25:

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 (under consideration)

Sectional specification — Surface mount fixed aluminium electrolytic capacitors
with conductive polymer solid electrolyte (under consideration)

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 QC 301300 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 bilindual version of this publication may be issued at a later date.
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FIXED CAPACITORS FOR USE IN ELECTRONIC EQUIPMENT -

Part 17: Sectional specification: Fixed metallized
polypropylene film dielectric a.c. and pulse capacitors

1 General

1.1  Scope

This part of [EC 60384 applies to fixed capacitors with metallized elec
propylgne dielectric for use in electronic equipment.

0 poly-

NOTE Capacitors which have mixed foil and metallized electrodes are also within grd.

These

Capaci . : voltage
and/or A 3 : Y000 var and the

Capaci
2 500
highest

tage of
are the

Two pérformance grades\of tapacitors ‘ pn and

Capacitors for
IEC 60884-14.

Capacitors for ef

ered by

rescent

ctkjcs
2 chnical

capagci

The object ,ofthissstapdard is to prescribe preferred ratings and characteristics and tg select
from IEC/60384-1, the appropriate quality assessment procedures, tests and mepsuring
methods\and to give general performance requirements for this type of capacitor. Test
severities and requirements prescribed in detail specifications referring to this sectional
specification shall be of an equal or higher performance level, because lower performance
levels are not permitted.

1.3 Normative references

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest edition
of the referenced document (including any amendments) applies.

IEC 60063:1963, Preferred number series for resistors and capacitors
Amendment 1 (1967)
Amendment 2 (1977)
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IEC 60068-1, Environmental testing — Part 1: General and guidance
IEC 60384-1, Fixed capacitors for use in electronic equipment — Part 1: Generic specification

IEC 60384-17-1, Fixed capacitors for use in electronic equipment — Part 17: Blank detail
specification: Fixed metallized polypropylene film dielectric a.c. and pulse capacitors.
Assessment level E

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 gpecifications shall be derived from the relevant blank detail &

Detail $pecifications shall not specify requirements inferior to Athe ctional
or blarnk detail specification. When more severe require 2Ny , hall be

listed in 1.9 of the detail specification and indicated in e 3 for examplé by an
asterisk.
NOTE
The following information shall be giyenN h detai ide quoted
shall p i he appropriate clause of this sectional
specifiq

1.4.1

There s
of the|capacitor with

interchangeability/s
preferaply be stn q

Normally, the nu

id to easy recognition and for comparison
ve’their associated tolerances, which affect
in the detail specification. All dimensions shall

e given for the length of the body, the width ang height
of the body and t r’for cylindrical types, the body diameter, and thg length
and di ons. When necessary, for example when a number of items
(capac a anges) are covered by a detail specification, the dimensigns and
their agsociat ances shall be placed in a table below the drawing.

is other than described above, the detail specification shall state such
dimensfional infor ibn as will adequately describe the capacitor. When the capacitor is not
designéd‘for use on printed boards, this shall be clearly stated in the detail specificatiop

1.4.2 Mounting

The detail specification shall specify the method of mounting to be applied for normal use and
for the application of the vibration and the bump or shock tests. The capacitors shall be
mounted by their normal means. The design of the capacitor may be such that special
mounting fixtures are required in its use. In this case, the detail specification shall describe
the mounting fixtures and they shall be used in the application of the vibration and bump or
shock tests.

1.4.3 Ratings and characteristics

The ratings and characteristics shall be in accordance with the relevant clauses of this
specification, together with the following:
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1.4.3.1 Rated capacitance range

See 2.2.1.

NOTE When products approved to the detail specification have different ranges, the following statement should

be added:

"The range of values available in each voltage range is given in IEC QC 001005."

1.4.3.2 Sinusoidal current (if applicable)

The detail specification shall state the derating curve of the sinusoidal current versus
temperature with reference to 70 °C, and the derating curve of the sinusoidal current versus

freque Cy anda or the sinusoldal current versus capdcitance.

1.4.3.3 Particular characteristics

Additiohal characteristics may be listed, when they are considere
adequdtely the component for design and application purpose

1.4.3.4 Soldering

The de¢tail specification shall prescribe the test/me
applicaple for the solderability and the resistance tp \solde

1.4.4 Marking

package. Deviations from 1.6 of this s

1.5 Terms and definitiq

essary

specify

ements

on the

For thg purposes of t E tF d definitions given in IEC 60384-1 and the

following apply. Q

1.5.1
Performance grade

1.5.1.1

perforE o (long-life)

capacitors\ e applications with stringent requirements for the electrical
paramgfe

1.5.1.2

performance grade™2 capacitors (general purpose)

capaciErs for general application where the stringent requirements of performance grade 1

are not necessary

1.5.2
stability grade
capacitance drift after climatic and mechanical tests and after endurance tests.

NOTE The performance grade and the stability grade must be noted in the detail specification

1.5.3

performance grade and stability grade combinations (if stability grade is required for

a.c. and pulse capacitors)
see the table below for preferred values:
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Table 1 — Preferred values

Performance Stability Combination
grades grades designations

1 1.1

! 2 1.2

2 - 2

The three combinations concern capacitance stability and tan J values. Distinction in

performance of the three combinations is shown in Table 4.

1.5.4
rated Voltages

NOTE The sum of the d.c. voltage and the peak a.c. voltage or the peak pulse vo
must no{ exceed the rated voltage. The value of the peak a.c. voltage allowed
considerption.

1.5.4.1
rated d.c. voltage

Capacitor
is under

maximym d.c. voltage which may be applied conti § citor at the rated

temperpture

1.5.4.2

rated g.c. voltage

maxim}m r.m.s. alternating voltage whigh
rated t¢mperature and at a given freque

1.5.4.3
rated ¢

temper

1.5.5

rated V applicable)

du

maximiyim ad hle V3 je voltage slope —— of a pulse, at the rated temperad

dr
such ajre i Reg that no significant increase of temperature occurs

1.6 Marking
See 2.4 oF/|EC 60384-1, with the following details:

at the

ture at

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:

a) rated capacitance;

b) rated a.c. and/or pulse voltage (a.c. voltage may be indicated by the symbol ~) and the

corresponding frequency if different from 50 Hz;
c) tolerance on rated capacitance;
d) rated voltage pulse slope (if applicable);
e) rated current and corresponding frequency (if applicable);
f) year and month (or week) of manufacture;
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g) manufacturer's name or trade mark;
h) climatic category;

i) manufacturer's type designation;

j) reference to the detail specification.

1.6.2 The capacitor shall be clearly marked with a), b) and ¢) 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 The package containing the capacitor(s) shall be clearly marked with all the
informgtientsted+r4-6-1

1.6.4 Any addition marking shall be so applied that no confusion can &rise.

2 Preferred ratings and characteristics

2.1 Preferred characteristics

The values given in detail specifications shall preferably be s

211

The capacitors covered by this specification 2 3sSifie cording
to the ¢

The lower and upper categary temper y state

test shall be chosen from

Lower ¢ategory tempera : -55 °C, -40 °C, -25 °C and -10 °C
Upper ¢ategory t era +70 °C, +85 °C; +100 °C and +105C
Duratign of the d

4,10, 21 and 56 days
The sejerities fop'thex t tests are the lower and upper category tempdratures
respectively.

2.2 Prefe
221

Preferrpd values o
given i||1 I[EC 60063.

ated capacitance are values chosen from the E series of preferred| values

2.2.2 Tolerances on rated capacitance

The preferred tolerances on the rated capacitance are +20 %; +10 %; £5 %; £2 %; £1 %.

2.23 Rated capacitance with associated tolerance values

For preferred combinations of capacitance series and tolerances see the table below:
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Table 2 — Preferred combinations

Preferred combinations
Series Tolerances
E 6 +20 %
E 12 +10 %
E 24 +5 %
E 48 +2 %
E 96 +1 %

2.2.4 —Rated-a-c-—voltage{Upgzr—orlp-)

The frgquency for the rated a.c. voltage shall be 50/60 Hz unless
prescribes a higher frequency.

ification

The pr¢ferred values of rated a.c. voltage (r.m.s. value) shall b or R20

series given in ISO 3.

The detail specification shall give the derating curve s e MR/S. voltage|versus
temperpture (higher than rated temperature) and, if i

2.2.5 Category a.c. voltage (Uca.c

The cgtegory a.c. voltage is equal _ for upper category
temperptures up to 85 °C. For an upp €go bemperature >85 °C the categqry a.c.
voltagg is 0,7 Ur-~.

2.2.6 Rated temperatuxe

The stgndard value fo ' isN\85 °C. Except for upper category temperature of
70 °C, the rated ers

NOTE AC rated temper

2.2.7
The de

— theffrey

— the
chosen'from R10

(value

or R20 series)

— the deratingturve of theadmissibteaccurrent versusantbienttemperature:

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

Capacitors considered as being structurally similar are capacitors produced with similar
processes and materials, though they may be of different case sizes and values.
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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 J. The
insulation resistance is only required by attribute.

3.4 Qualification approval

The procedures for qualification approval testing are given in the generic specification
IEC 60384-1, 3.5.

ot and
le size

The sdhedule to be used for qualification approval testing on the bagis
periodi¢ tests is given in 3.5 of this specification. The procedure usi
schedule is given in 3.4.1 below.

3.4.1 Qualification approval on the basis of the fixed sa
3.4.1.1 Sampling

£ sample ghall be
is may or may not be

The fixed sample size procedure is described in IEC
represegntative of the range of capacitors for which a
the complete range covered by the detail specificatiqn.

owest a@h ghiest voltages, and fgr these

The sa
voltage . nthere_are more than four rated vpltages
an inte . Qr the approval of a range, tegting is
require age combinations). When thg range
consist] imehs to be tested shall be that required
for four
Spare
Two (fq 8 es) per value which may be used as replacements
for spgcimens wh;é 1 ning because of incidents not attributable |to the

manufa

The nudmber§_gi i assume that all groups are applicable. If this is not|so the
numbe

When ition@l) groups~are introduced into the qualification approval test scheddle, the
numbe mens/required for Group 0 shall be increased by the same number |as that

required forthe additional groups.

Table 3 gives the number of samples to be tested in each group or subgroup together with the
permissible number of defectives for qualification approval tests.

3.4.1.2 Tests

The complete series of tests specified in Tables 3 and 4 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 defective during the tests of Group 0 shall not be used for the other groups.
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"One defective" 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 defectives does not exceed the specified number
of permissible defectives for each group or subgroup and the total number of permissible
defectives.

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 defectives for the different tests or groups of tests, whereas Table 4 together with
the details of tests contained in Clause 4 gives a complete summary of test conditions and performance
requirements and indicates where, for example for the test method or conditions of test a choice has to be made in
the detail specification.

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

Table 3 — Sampling plan together with numbers of permissi e efestives for
qualification approval tests for a.c. and pulse cap

Group Test Subclause enof ens (n)
No. of this and n mber onkconforpfancep (c)
publication
Pé\ less For six yalues
aI s to be tdsted®
be tested®
)\K c 6 n d c
total total
>
Visual examination J
Marking
Dimensions
Capacitance 116 | 2° 174 3p
Tangent of loss angle
0
Voltage proof (+20)¢ (+30)°
Insulation resistance (+20)¢ (+30)®
Inductance®
Sealing®
Sparm—zm ens 2 8 12
Robustne i . 125 1 i 185 1 i
Resistance tg i i i i
241 |11 360 |20
1 Climatic sequence 4.10 9 36 2 4 54 3 6
2 Damp heat, steady state 4.1 5 20 1 30 2°
3 Endurance test at 50 Hz/60 HZ 4.12.1 10 40 3b 60 4b
alternating voltage
Endurance test with sinusoidal 4.12.2 5 20 1b 30 2
current or voltage®
Pulse endurance test® 4.12.3 5 20 1b 30 2
Temperature characteristics® 4,2,6 5 20 1 30 2
4 Charge and discharge? 4.13

As required in the detail specification.

Not more than one defective is permitted from any one value.
Capacitance-voltage combinations, see 3.4.1.

9 Not required when pulse endurance test is required.

€ If required in the detail specification.

o o

o
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Table 4 — Test schedule for qualification approval

Subclause number and test® | D Conditions of test® Number of Performance requirements?®
or specimens (n)
NbD and number of
permissible
non-
conformances
()
Group 0 ND See Table 3
4.1 Visual examination As in 4.1

Legible marking and as

specified in the detail

4.1 Dinmjensions (detail) ion
4.2.2 Capacitance rance
4.2.3 Targent of loss angle Frequency: 1 kHz
(tar} 9) N
4.2.1 Volfage proof See detail specification for or flashover
the method Q \
4.2.4 Insylation resistance See detail specification for s im&.2.4.2
for the method \
4.2.5 Indpctance hductance: <... mH
(if gpplicable) 6 (see detail specificalion)
Sedling (if applicable) See detail’gpecification for No seepage of imprg¢gnant
the method or harmful deformat{on of
v the case
Group 1A >See Table 3
4.3.1 Initjal measurements
4.3 RoBustness of [ No visible damage
terrpinations
4.4 Registance to
soldlering heat pecification for
(1A or 1B)
4.14 Cornpone Solvent: ... See detail specificafion
res|stance \\{f ent temperature: ...
apglicab ethod 2
Recovery: ...
4.4.2 Fingl meas Visual examination No visible damage
Legible marking
Capacitance AC/C for Grade 1.1:|<1 %
Grade—+21<2 %
Grade 2: <3 %

Tangent of loss angle

of value measured in 4.3.1

Increase of tan o
for C <1 pF:
for Grade 1.1:

Grade 1.2: 0,002
Grade 2: <0,004

for C > 1 pF: see detail speci-
fication, compared to
values measured in
4.3.1

<0,001
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Table 4 (continued)

Subclause number and D Conditions of test® Number of Performance requirements®
test® or specimens (n)
NbD and number of

permissible non-
conformances (c)

Group 1B D See Table 3
4.5 Solderability Without ageing Good tinning as evidenced by free
See detail specification for the flowing of the solder with wetting of
method the terminations or solder shall flow
within . . . s, as applicable
4.15 Solvent|resistance of Solvent: ... Legihle marki
the marking Solvent temperature: ...
(if appli¢able) Method 1
Rubbing material:
cotton wool
Recovery: ...
4.6.1 Initial measurements Capacitance

Tangent of loss angle:
For Cgr > 1 uF: at 1 kHz
Cr <1 pF: at 10 kHz

4.6 Rapid change of Ta = Lower category
tempergture temperature

Ts = Upper cate 67
temperat
Five cycles
Duration ¢ = 30 min .
Visual examinati \/ No visible damage

No visible damage

4.7 Vibratiop

C

4.7.2 Final ingpection
4.8 Bump (qr shock, se
4.9)

uratioh of pulse: ... ms

N

4.9 Shock (pr bump, s Fat mounting method

4.8) see detail specification
Number of bumps: ...
Acceleration: ... m/s?
Duration of pulse- ms
4.8.30r4.9.3
Final measurements Visual examination No visible damage

AC/C for Grade 1.1: €1 %
Grade 1.2: €2 %
Grade 2: <3 %

of value measured in 4.6.1
Capacitance

Tangent of loss angle Increase of tan &
for C <1 pF:
for Grade 1.1: <0,001
Grade 1.2: <0,002
Grade 2: <0,004
v for C > 1 pF: see detail
specification, compared
to values measured in 4.6.1

Insulation resistance >50 % of values in 4.2.4.2
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Table 4 (continued)

Subclause number and D Conditions of test® Number of Performance requirements?®
test® or specimens (n)
ND and number of
b permissible non-
conformances (c)
Group 1 D See Table 3
4.10 Climatic sequence

4.10.2 Dry heat

Temperature: upper

atodaai-taranaeatile
f

4.10.3 Dapp heat, cyclic,
Tegt Db, first cycle

4.10.4 Cold

4.10.5 Low air pressure
(if tequired by the
detpil specification)

4.10.5.3 Finpl measurement

4.10.6 Dap heat, cyclic,
Tegt Db, remaining
cydles

4.10.6.2 Finpl measurement

9,

AR

ategofry—temperatat

Duration: 16 h

Temperature: lower
category temperature
Duration: 2 h

Air pressure: 8 kPa

Visual examination

ent of |0ss angle

Insulation resistance

S

N

2k

\

S

o permanent brea
flashover or harmfu
deformation of the

down,

ase

No visible damage
Legible marking

AC/C for Grade 1.1
Grade 1.2
Grade 2: |5 %

of value measured [n 4.4.2,

4.8.3 or 4.9.3 as applicable

<1 %
<3 %

Increase of tan J:
for C< 1 pF:
for Grade 1.1: <0,0015
Grade 1.2: <0,0p3
Grade 2: <0,0p5
for C > 1 pF: see dagtail
specification, cdmpared
to values measyred in 4.3.1
or 4.6.1 as appl|cable

>50 % of values in 4.2.4.2

Group 2

4.1 Damp heat, steady
state

4111 Initial
measurements

4.11.3 Final measurements

Capacitance

Tangent of loss angle at
1 kHz

Visual examination

Capacitance

See Table 3

No visible damage
Legible marking

AC/C for Grade 1.1: €1 %
Grade 1.2: <3 %
Grade 2. <5%

of value measured in 4.11.1
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Table 4 (continued)

Subclause number and D Conditions of test® Number of Performance requirements®
test® or specimens (n)
ND ° and number of
permissible non-
conformances (c)
Group 2 (continued) See Table 3
Tangent of loss angle Increase of tan &
for C <1 pF:
for Grade 1: <0,001
,002
etail
ompared to
ed in 4.11.1
Insulation resistance \ 4.2.4.2
Group 3A D See T
4.12.1  Enrdurance test at Duration: <
50/60 Hz alternating Grade 1: 2 000 h
voltage (if Grade 2: 1 000 h /\
applicable)
4.12.1.1 Inifial measurements }Q
4.12.1.3 Figal measurements > No visible damage
Legible marking
AC/C for Grade 1: 5 %

Insulation resistance

Grade 2: 10 %
of value measured|in 4.12.1.1

Increase of tan &

for C< 1 pF:
for Grade 1: <Q,0015
Grade 2: <0,003

for C > 1 pF: see dtail
specification, dJompared to
values measurpd in
4.12.11

>50 % of values in(4.2.4.2

Duration:
Grade 1: 2 000 h

See Table 3

Group 3B°

4.12.2 Enflufance test with
sinusoeidal current or
voltage (if
applicable)

4.12.2.1 Initial measurements

4.12.2.3 Final measurements

Grade 2: 1 000 h
Frequency:... Hz

Capacitance

Tangent of loss angle

For Cgr> 1 pF:at1kHz
Cr <1 pF:at 10 kHz

Visual examination

Capacitance

No visible damage
Legible marking

AC/C for Grade 1: <5 %
Grade 2: <10 %
of value measured in 4.12.2.1
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Table 4 (continued)

Subclause number and D Conditions of test® Number of Performance requirements?
test® or specimens (n)
ND® and number of
permissible non-
conformances (c)
Group 3B ° (continued) See Table 3
Tangent of loss angle Increase of tan o
for C <1 pF:
for Grade 1: <0,0015
Grade 2- 50,003
etail
ompared to
ed in
Insulation resistance 4.2.4.2
Group 3C° D See T
4.12.3 Pulse endurance Duration: x
test (if applicable) Grade 1: 2 000 h
Grade 2: 1 000 h /\\
Pulse repetition rate: ... Hz
Discharge ti C
4.12.3.1 Inifial measurements < >
4.12.3.3 Finlal measure S No visible damage
Legible marking
AC/C for Grade 1: 5 %
Grade 2: 10 %
of value measured|in 4.12.3.1
Tangent of loss angle Increase of tan &
for C< 1 pF:
for Grade 1: <Q,0015
Grade 2: <(,003
for C > 1 pF: see detail
specification, dJompared to
v values measurpd in
4.12.3.1
Insulation resistance 250 % of values in 4.2.4.2

Group 4

4.2.6 Characteristics
depending on tempe-

rature (if applicable)

Charge and
discharge (not
applicable when
pulse endurance test
is required)

Capacitance

Insulation resistance

See Table 3

As in 4.2.6
As in 4.2.6
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Table 4 (continued)

Subclause number and
test®

D Conditions of test® Number of Performance requirements?
or specimens (n)
ND® and number of

permissible non-
conformances (c)

Group 4 (continued)

4131 Initial Capacitance See Table 3
measurements Tangent of loss angle:
for Cg > 1 pF: at 1 kHz
Ce<1uF:-at10kHz
Duration of charge: . . . s
Duration of discharge: . . . s
4.13.3 Finjal measurements Capacitance <
Tangent of loss angle <%
N ,003
Grade 2: £(,005
or C > 1 uF: see dgtail
specification, cpmpared to
values measur¢d in 4.13.1
v
Insulation resistanc 250 % of values in4.2.4.2
& Subclauge numbers of test and performance requirements xeféxto use 4 of this specification.

® |n this tdble: D = destructive ;

ND,= non-destru tive.%
°  The detdil specification may a@yﬁm ithe bc‘{h durance tests.
N

3.5 Quality confor
3.5.1 Format@

a) Grdups A and

Thgse te

ol

1)
2a)

N

ance\

to the

The/sample’tested shall be representative of the values and dimensions contained in
the inspection lot:

— inrelation to their number;
— with a minimum of five of any one value.

2b)

If there are less than five of any one value in the sample the basis for the drawing of

samples shall be agreed between the manufacturer and the national supervising

inspectorate.

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 voltage ratings. In order to cover the range of
approvals in any period one case size shall be tested from each voltage group. In
subsequent periods other case sizes and/or voltage ratings in production shall be tested
with the aim of covering the whole range.
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3.5.2 Test schedule

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

in Table 4 of the blank detail specification IEC 60384-17-1. .

3.5.3 Delayed delivery

When, according to the procedures of IEC 60384-1, 3.10, re-inspection has to be made,
solderability and capacitance shall be checked as specified in Groups A and B inspection.

3.54 Assessment levels

The asisessment level(s) given in the blank detail specification shall prgfera be/selected
from the following Tables 5 and 6:
Table 5 — Lot-by-lot inspection <\
D? E Fa < aa\\
Inspecfion subgroup® | /L AQL IL AQL IL AQ L QL L n c
% % /%\ A
A0 100 %°
A1 S-3 | 25 ¢ 0
A2 S-3 1,0 3 > d 0
B1 s(\gs M o 0

IL = ipspection level; \_/

AQL = gcceptable quality level;

n = dample size;

c = germissible number of non-conforming items

ab Seg Table 6.

°  100|% testing shall be by
non{conforming items per ) ) For
the ¢alculation of4Q® bne
or more non-cong ems odgcur |

¢ Numnber to be tes eg./S\aQ [ D .

Table 6 — Periodic inspection
\ \p? E F G EZ
Inspecfion subgroyp® }\ n c P n c p n c P n c p n c
C1A > 6 | 9 1 6 | 5] 0
CiB 6 18 1 6 5 0
c1 6 27 2 6 10 0
C2 6 15 1 6 10 0
C3A 3 20 1 6 5 0
C3B 3 5 1 6 5 0
C3C 3 5 1 6 5 0
C4 3 9 1 6 10 0
C5 12 6 1 6 10 0

p = periodicity in months;

n = sample size;

¢ = permissible number of non-conforming items.

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

b The content of the inspection subgroups is described in Clause 2 of the relevant blank detail specification.
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4 Test and measurement procedures

4.1 Visual examination and check of dimensions

See 4.4 of IEC 60384-1.

4.2 Electrical tests
4.21 Voltage proof for a.c. capacitors

The detail specification shall state which voltage proof test, d.c. or a.c., is to be applied.

a) DC valtage proof test
— point 1a): 2,5 Ur-~
— point 1b) — 1¢c) — 1d) (insulated styles only): 1,4 Ugr~ + 2 000 V
NOT|E |If the capacitor has also a rated d.c. voltage, it must be testeq wit

the ¢.c. specification (IEC 60384-16) but if the value mentioned here in
used.

f test of
must be

b) AC |voltage proof test (50 Hz or 60 Hz)
Thg r.m.s. value of the test voltage is:
— point 1a): 1,5 Ur~ with Ur~ <250 V
1,4 Ur-~ with Ur~ >250A
— point 1b) — 1¢) — 1d) (insulated sty ) X 0V d.c.

NOTIE 1
NOT

4.2.2 Capacitance
See IEC 60384-

4.2.2.1
rated ¢
referee

asured at, or corrected to, a frequency of 1 000 Hz. For
0 Hz to 120 Hz may be used, but 1 kHz shall [be the

The agph 3 oltagedat 1 000 Hz shall not exceed 3 % of the rated voltage, and the
applied [ 50 Hz to 120 Hz shall not exceed 20 % of the rated voltage| with a

4.2.2.2] The capacitance shall be within the specified tolerance

4.2.3 Tangent of loss angle (tan J)

See |IEC 60384-1, 4.8 with the following details:

4.2.31 Measuring conditions for measurements at 1 000 Hz
Tan Jshall be measured as follows:

— frequency: 1 000 Hz;
— peak voltage: <3 % of the rated voltage;

— inaccuracy: <5 x 107 (absolute value).
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4.2.3.2

Requirement

- 23—

Tan J'shall not exceed the values shown in the following table:

Table 7 — Tangent of loss angle

Tangent of loss angle
Measurement Rated it
frequency ated capacitance Performance Performance
Grade 1 Grade 2
1000 Hz Cr<1uF <10 x110™4 <20 x 1074

4.2.3.3
For caf

— freg

NOTE For Cg > Tuk, values of tan o must be specitied in the detall specnm

Measuring condit

uency: 10 kHz;

— voltage: <1 Vr.m.s.,

— inaq

4.2.4

Insulation resistance

ions for measurements at 10 kHz

acitors with Cr < 1 pF, tan Jshall be measured as follo

curacy: <5 x 104 (absolute value).

See |IEC 60384-1, 4.5 with the following

4.2.41

resistance of the dischargg sircuj

be 20,

4.2.4.2

The vo
of the

The mea

tage shall
oltage sour

The prpduct(of

smallen

The ins

Table

ghall meet the following requirements:

8 — Insulation resistance requirements

of the
st shall

Minimum RC product
(R = insulation resistance
between the terminations)

(C = rated capacitance)

Minimum insulation resistance
between the terminations

Minimum insulation
resistance between
terminations and case

S GQ GQ
Measuring points in accordance with Table 3 of IEC 60384-1:
1a) 1a) 1b), 1c)
Rated capacitance:
>0,33 pF <0,33 pF
Rated voltage:
>100 V <100 V All voltages
Grade:
1 2 1 2 1 2
30 000 7 500 15 000 3750 100 25 100
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when

necessary, be corrected to 20 °C by multiplying the result of the measurement by the

appropriate correction factor.

In case of doubt,

measurement at 20 °C is decisive. The

following correction factors can be considered as an average for metallized polypropylene film

capacitors:
Table 9 — Correction factors
Temperature Correction factor
°C
15 075
20 1
23 1,25
27 1,5
30 1,75
35 2
4.2.5 Inductance (if required)

See |IEC 60384-1, 4.11 with the following details:
The maximum inductance value shall be stated in th

An approximative value can be provi
capacitance value measured in 4.2.2.

4.2.6
See IHC 60384-1, 4.24.1 x
The capacitance measjiceme

and f).
given i item f).

eristics at lower category temperature

cy and

ification)

5 b), d)
ture as

capacitance

Temperature characteristic of

RER
Test\\\\we\m\w item b)

TR\

\—10\\0 and -25 °C

0< 2 c129259
C

\\\/_400 0< 2 <439
C
_55 °C OSA—CCS+3,75%

Table 11

— Characteristics at upper category temperature

Test temperature
as given in item f)

Temperature
characteristic
of capacitance

Insulation resistance
(measuring point 1 a)

Insulation resistance
(measuring point 1b),
1c) and 1d))

CR>0,33uF | CR>0,33F
Rj x CR Rj
[ GQ GQ
70 °C —2,5%5%50 1500 5 5
85 °C ~3,25 % < 7C <0 1200 4 4
100 °C 4% < % <0 750 25 25
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4.3 Robustness of terminations

See IEC 60384-1, 4.13 with the following details:

4.3.1 Initial measurements

The capacitance shall be measured according to 4.2.2.
The tangent of loss angle shall be measured according to 4.2.3.1 or 4.2.3.3 as appropriate.

4.4 Resistance to soldering heat

See IHC 60384-1, 4.14 with the following details:

4.41 Conditions: No pre-drying

4.4.2 Final inspection, measurements and requirements

The capacitors shall be visually examined and measured aqd yeel, thevfequirements
given in Table 4.

4.5 olderability

See |IEC 60384-1, 4.15 with the followijn

4.5.1

The re
When
test sh

cation.
ng iron
4.5.2

4.6

See of

4.6.1

Initial me

4.6.2

Duratign\of exposure at the temperature limits: 30 min, unless otherwise prescribed in the
detail specification for Targer capacitors. When prescribed in the defail specification,
capacitors shall be measured after recovery; they shall meet the requirements of the detail
specification.

4.7 Vibration

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

4.7.1 The following degree of severity of test Fc applies:

0,75 mm displacement or 100 m/s2, 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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