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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIXED CAPACITORS FOR USE IN ELECTRONIC EQUIPMENT -

Part 16: Sectional specification: Fixed metallized
polypropylene film dielectric d.c. capacitors

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for stahdardjzation,.cdmprising
all nfational electrotechnical committees (IEC National Committees). The objegct| of IE promote
inter { ields. To
this ifications,
Techpical Reports, Publicly Available Specifications (PAS) and Guides as “IEC
Publipation(s)”). Their preparation is entrusted to technical committees; an terested
in th nd non-
gove 5 closely
with hined by
agregment between the two organizations.

2) The fprmal decisions or agreements of IEC on technical mattep S 8s possible, an international
consg¢nsus of opinion on the relevant subjects since eac i i 3s representation| from all
intergsted IEC National Committees.

3) IEC National
Com t of IEC
Publi for any
misinterpretation by any end user.

4) In or lications
trans ergence
betw icated in
the |

5) IEC for any
equigment declared to b

6) All ugers should

7) No ligbility shall erts and
mempers of its technj mage or
otherl damage of af bes) and
expe ther IEC
Publi

8) Atte ations is
indis

9) Atte ubject of
patent righ

International IEC 60384-16 has been prepared by IEC technical commitiee 40:

Capacifofs and resistors for electronic equipment.

This second edition cancels and replaces the first edition published in 1982, amendment 1
(1987) and amendment 2 (1992) 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
40/1595/FDIS 40/1628/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 301 200 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 16: Sectional specification: Fixed metallized
polypropylene film dielectric d.c. capacitors

1 General

1.1  Scope

This pgart of TEC 60384 applies to fixed capacitors with metallized elJectredes anfl poly-

propylgne dielectric for use in electronic equipment.

These [capacitors may have "self-healing properties" depending @ iti . They
are mafinly intended for use with direct voltage. Capacitors for alterating\yolt d pulse
applications are not included, but are covered by IEC 60384-1

The mgximum power to be applied is 500 var at 50 Hz and R is 2 500 V.
Two pe¢rformance grades of capacitors are covered icatipn and
Grade P for general application.

Capacitors for electromagnetic interf pred by

IEC 60B84-14.

Capacifors for electrical shock hazard pratectis
lamp gnd motor capacitors (covered\ by

commiftee 34).

rescent
chnical

1.2 bject

The object of th i ibeNpfeferred ratings and characteristics and tq select
from IHC 60384-1Y19 ‘ siuality assessment procedures, tests and mepsuring
methods and to g 2 vance requirements for this type of capacitor. Test
severities and ré ibed in detail specifications referring to this se¢ctional
specifigation s g Qr higher performance level, because lower performance levels

The following: re d documents are indispensable for the application of this dogument.
For dafed-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)

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 60384-16-1, Fixed capacitors for use in electronic equipment — Part 16: Blank detail
specification: Fixed metallized polypropylene film dielectric d.c. capacitors — Assessment level E

IEC 60410, Sampling plans and procedures for inspection by attributes

ISO 3, Preferred numbers — Series of preferred numbers
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1.4 Information to be given in a detail specification

Detail specifications shall be derived from the relevant blank detail specification.

Detail specifications shall not specify requirements inferior to those of the generic, sectional
or blank detail specification. When more severe requirements are included, they shall be
listed in 1.9 of the detail specification and indicated in the test schedules, for example by an
asterisk.

NOTE The information given in 1.4.1 may for convenience, be presented in tabular form.

The following information shall be given in each detail specification and the values quoted
shall preferably be selected from those given in the appropriate clause of this sectional

specifigation.

1.41 Outline drawing and dimensions

There s parison
of the affect
interchangeability and mountlng shall be given in the detgi’sp ication’. [ ions shall
preferaply be stated in millimetres.

Normally, the numerical values shall be given for th . height
of the body and the wire spacing, or for cylmdr'c ‘ ) length
and diameter of the terminations. Whe f items
(capacitance values/voltage ranges) are covers ' ns and
their agsociated tolerances shall be placed i

When ¢ fe such
dimen{onal information g itor. itor is not
designéd for use on printed is\st i i ificatiop

1.4.2 Mounti@
The detail specificatio
for the| applicatio
mountdd by thei

nethod of mounting to be applied for normal yse and
and the bump or shock tests. The capacitors shall be
jle design of the capacitor may be such that |special

mounting fixtyres 8 chin 1S use. In this case, the detail specification shall describe
the mounting \ shall be used in the application of the vibration and bump or
shock fe

1.4.3

The rafings—and characteristics shall be in accordance with the relevant clauses |of this
specifigation, together with the following:

1.4.3.1 Rated capacitance range

See 2.2.1.

NOTE When products approved to the detail specification may 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 Particular characteristics

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


https://iecnorm.com/api/?name=fd1b424c7fd369e1dba5f06e8812f9a8

60384-16 © IEC:2005(E) -9-

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 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
apply.

llowing

1.5.1 Performance grades

1.5.1.1

perforEance grade 1 capacitors (long-life)

capacifors intended for long-life applications with stringe or the electrical
paramgters

1.5.1.2

perforEance grade 2 capacitors (gens

capacifors for general application w rade 1

are not|necessary

1.5.2
stabilify grade
capacitance drift after cli

NOTE [The performance

1.5.3 Q
performance grad€ 3

see thqg table belo

Table 1 — Preferred values

ﬁerﬂ}r&nance Stability Combination
\gra es grades designations
1 1.1
! 2 1.2
2 - 2

The three combinations of performance grades and stability grades concern capacitance stability
and tan Jvalues. Distinction in performance of the three combinations is shown in Table 4.

1.5.4

rated voltage

maximum d.c. voltage which may be applied continuously to a capacitor at the rated
temperature

NOTE The sum of the d.c. voltage and the peak a.c. voltage applied to the capacitor must not exceed the rated
voltage. The value of the peak a.c. voltage allowed at different frequencies is under consideration.
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1.6 Marking
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:

QO

rated capacitance;

O

rated voltage (d.c. voltage may be indicated by the symbol =——— o, —);

o O

year and month (or week) of manufacture;

)
)
) tolerance on rated capacitance;
)
)

ma||1ufacturer's name or trade mark;

- O

) climatic category;

g) manufacturer's type designation;
h) refdrence to the detail specification.

1.6.2 [The capacitor shall be clearly marked with a), b) @
possible of the remaining items as is considered nec
the mafking on the capacitor should be avoided.

any as
ation in

1.6.3 [The package containing the all the

informdtion listed in 1.6.1.

1.6.4

2 Pr

2.1 Preferred characte

The va

211

The ca cording

The loy
test shall be chasen

y state

om the following:

Lower ¢ategory temperature: -55 °C; -40 °C; -25 °C and -10 °C
Upper Category temperature: +70—°C;+85C;+100—Cand—=+165"C
Duration of the damp heat, steady state test: 4:10; 21 and 56 days

The severities for the cold and dry heat tests are the lower and upper category temperatures
respectively.

2.2 Preferred values of ratings
221 Rated capacitance (CR)

Preferred values of rated capacitance are values chosen from the E series of preferred values
given in IEC 60063.
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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:

Table 2 — Preferred combinations

Preferred combinations

Series Tolerances
E 6 20 %
E 12 10 %

E 24 +5 %

E 48 2 % <
E 96 +

224 Rated voltage (UR)

The preferred values of rated voltage are: 40V — 63 - 250V - 400V -
630V +1000V-1600V —-—2500V. These v f he basic series of preferred
values [R5 given in ISO 3.

2.2.5 Category voltage (Ug)

The caltegory voltage is equal to the ate or upper category temperatyres up
to 85 ° STTTP ° e category voltage is 0,7 Ug.

2.2.6

The sta 2 85 °C. Except for upper category temperature of
70 °C, i

3 Qu

3.1

The pr ) arfufacture is the winding of the capacitor element or the equivalent
operati

3.2  $tructurally 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.

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 and
the insulation resistance.
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3.4 Qualification approval

The procedures for qualification approval testing are given in the generic specification,
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 procedures

3.41.1 Sampling

The fixed sample size procedure is described in I[EC 60384-1, 3.5.3 by
represegntative of the range of capacitors for which approval is soughh
the complete range covered by the detail specification.

hall be
not be

The sample shall consist of specimens having the lowest and hj : r these
voltage S pltages

an inte 5ting s
require range
consist] bquired

for fourn

Spare

a) OnI
b) On
bed]

The nu groups are applicable. If this is not|so the
numbe

When iti ¢’ into the qualification approval test schedyle, the
numbe i S ed. Te Up 0 shall be increased by the same number ps that

require

Table 3
permissik

amples to be tested in each group or subgroup together ith the
actives for qualification approval tests.

3.4.1.2

The cgdmplete series of tests specified in Tables 3 and 4 are required for the appiroval 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.

"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.
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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 defectives for the different tests or groups of tests, 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 must be identical to
those prescribed in the detail specification for quality conformance inspection.

Table 3 — Sampling plan together with numbers of permissible defectives
for qualification approval tests

Group No. Test Subclause Number of specimens (n)
of this and number of permissible non-
publication conformances (c)
Per For four or Iess or_sixyyalues
value® valu tobe tedsted®
to be ted® C
n 4n c c

6 n \) c
\to l total

N/

o | N |

3 /ﬁ\\g\z 174 | 3
)

0 Visual examination
Dimensions
Capacitance

Tangent of loss angle

AR BA

Voltage proof
Insulation resistance
Inductance?
Sealing?

Spare specimens 12
14 Robustness of terminations 1 185 1
Resistance to soldefing heat
11 36! |20
Lo1B ! ! i
1 2 4 54 3 6
2 1 30 2P

rh‘u\\RnC > 4.12 10 40 | 2° 60 | 3p

DD

E
CW depending on 426
4 temperature?
Charge and’discharge 4.13 5 20 ! 30

2 As reguired-inthe-detail-spesification-

b Not more than one non-conformity is permitted from any one value.
¢ Capacitance-voltage combinations, see 3.4.1.
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Table 4 — Test schedule for qualification approval

Subclause number and testa | D Conditions of test2 Number of Performance requirementsa
or specimens (n)
NZD 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

spegificatiqn
4.1 Dimensions (detail) ion
4.2.2 Capacitance rance
4.2.3 Tangent of loss angle Frequency: 1 kHz
(tan 9)
4.2.1 Voltage proof See detail specification for shover
the method
4.2.4 Insplation resistance See detail specification for
for the method \
4.2.5 Inductance hductance: <... mH
(if applicable) 6 (see detail specification)
Sealing (if applicable) See detail’gpecification for No seepage of impr¢gnant
the method or harmful deformation of
the case
Group 1A
4.3.1 Initjal measurements
4.3 Rolpustness of [ No visible damage
terrhinations
4.4 Registance to
solflering heat
4.14 Comnpone See detail specificafiion
res|stance\(if Solvent temperature: ...
apgli ethod 2
Recovery time: ...
4.4.2 Finpl mea Visual examination No visible damage
Capacitance AC/C for Grade 1.1:[<1 %
Grade 1.2:|<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 testa | D Conditions of test?) Number of Performance requirementsa
or specimens (n)
ND and number of
b permissible
non-
conformances
()
Group 1B D See Table 3
4.5 Solderability Without ageing Good tinning as evidenced by
See detail specification for free flowing of the solder with
the method wetting of the terminations or
solder shall flow within ... s, as
4.15 Solvent resistance of Solvent: ...
the|marking Solvent temperature: ...
(if applicable) Method 2
Recovery time: ...
4.6.1 Initjal measurements Capacitance
Tangent of loss angle:
For Cgr > 1 uF: at 1 kHz
Cr <1 pF: at 10 kHz
4.6 Rapid change of Tpo = Lower category /\
tenjperature temperature
Tg = Upper category
temperature
Five cycle
Duration ¢ .
Visual examination No visible damage
4.7 Vibfation For mounting method
< see detail ‘spec {
4.7.2 Finpl inspection \/\ No visible damage
4.8 Burnp (or shoc
4.9 ail specification
Nuigber of bumps: ...
eleration: ... m/s?
Duration of pulse: ... ms
4.9 Sh For mounting method
4.8 see detail specification
Number of bumps: ...
Acceleration: ... m/s?
Dulatiull Uf puiac. e HITS
4.8.30r4.9.3

Final measurements

Visual examination
Capacitance

Tangent of loss angle

Insulation resistance

No visible damage

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

of value measured in 4.6.1

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

>50 % of values in 4.2.4.2

<1 %

<0,001
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Subclause number and D Conditions of test?) Number of Performance requirementsa

testa or specimens (n)
ND and number of

b permissible

non-
conformances
(c)
Group 1 D See Table 3
4.10 Climatic sequence

ry heat

4.10.2

Temperature: upper

4.10.3 Damp heat, cyclic,
Test Db, first cycle

4.10.4 Cold

4.10.5 Uow air pressure
(If required by the
detail specification)

4.10.5.3 Hinal measurement

4.10.6 Damp heat, cyclic,
Test Db, remaining
dycles

4.10.6.2 Hinal measurements

o

A N

category temperature
Duration: 16 h

Temperature: lower
category temperature
Duration: 2 h

Air pressure: 8 kPa

Visual examination

Ta

ent of loss angle

Insulation resistance

Y/

A
1§

D

\

<%

N

No permanent break
flashover or harmful
deformation of the cgse

own,

No visible damage
Legible marking

AC/C for Grade 1.1: 1 %
Grade 1.2: 43 %
Grade 2: $5 %
of value measured in
4.8.3 or 4.9.3 as applicable

Increase of tan &
for C< 1 pF:
for Grade 1.1: <0,0015
Grade 1.2: <0,00
Grade 2: <0,00%
for C > 1 pF: see detil
specification, conppared
to values measurgd in 4.3.1
or 4.6.1 as applicpble

>50 % of values in 4.2.4.2

Group 2

4.11 Damp heat, steady
state

4.11.1 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 testa

cozQ O

Conditions of test2

Number of
specimens (n)
and number of

permissible

non-
conformances

(c)

Performance requirementsa

Group 2 (continued)

Tangent of loss angle

See Table 3

Increase of tan o

for C< 1 pF:
for Grade 1: <0,001
02
il
hpared to
in4.11.1
Insulation resistance 2.4.2

Group 3
4.12 Endurance

4.12.1 Initial measurements

4.12.5 Fipal measurements

Duration:
Grade 1: 2 000 h
Grade 2: 1 000 h

Capacitance

Tangent of Igss angle:

ulation resistance

D

No visible damage
Legible marking

AC/C for Grade 1.1: £1 %
Grade 1.2: £3 %
Grade 2: k5%
of value measured in #.12.1

Increase of tan &
for C< 1 pF:
for Grade 1: <0,002
Grade 2: <0,304
for C > 1 pF: see detail
specification, cormmpared to
values measured in 4.12.1

>50 % of values in 4)2.4.2

Group 4

4.2.6 CHaracteristi
depending‘on te
rajuré (if-applicable)

Capacitance

Insulation resistance

See Table 3

As in 4.2.6
As in 4.2.6

4.13 Charge and
discharge

4.13.1 Initial measurements

4.13.3 Final measurements

Capacitance
Tangent of loss angle:
for Cg > 1 pF: at 1 kHz

Cr <1 pF: at 10 kHz

Duration of charge: ...s
Duration of discharge: ...s

Capacitance

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

value measured in 4.13.1
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Table 4 (continued)

2005(E)

Subclause number and testa Conditions of test2 Number of Performance requirements?
D specimens (n)
or and number of
N permissible
D non-
b conformances
()
Group 4 (continued) Tangent of loss angle See Table 3 Increase of tan &
for C <1 pF:
| for Grade 1: <0,003
.4os
il
hpared to
in4.13.1
Insulation resistance /\ 2.4.2
a  Subclause numbers of test and performance requirements refer to Clause 4 &f this %&lfl tIOW
b In this table: D = destructive ; ND = non-destructive. & \
N
3.5 Quality conformance inspection
3.51 Formation of inspection lot
a) Grdups A and B inspection
Thegse tests shall be carried out on(a lot-
A rIanufacturer may aggrega to the
follpwing safeguards
1) | The inspectio
2a)| The sa gined in
the inspewtio
2b) e of any one value in the sample, the basis for the drae[/ving of
agreed between the manufacturer and the national supervising
b) Gro
Thgse'tésts 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.
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 60384-16-1.
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3.5.3 Delayed delivery

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

3.5.4 Assessment levels

The assessment level(s) given in the blank detail specification shall preferably be selected
from the following Tables 5 and 6:

Table 5 — Lot-by-lot inspection

D? E Fa G® - EZ
Inspecfion subgroup® IL AQL IL AQL IL AQL IL AQL \ c
% % %
A0 N00%]
A1 S-3 2,5

N
. SHEENNNAE
D

IL = ipspection level;
AQL = gcceptable quality level;
n = dample size;

c germissible number of non-conforming itg

a,b Seg¢ Table 6.

¢ 100 (% testing shall be followed by re-inspegfion by san p Q qrder to monitor outgoing quality level py
non{conforming items per million (10-6). Th s be established by the manufacturer. For
the ¢alculation of 10-6 values,any parametri i e counted as a non-conforming item. In the|case
whefe one or more non-copformjng j in\g is lot shall be rejected.

(Sinple sampling plan f

<\ <V\a\g\k{\—/verlodlc inspection

d  Nunjber to be tested: SF\\I i i Hotted to the’code letter for IL in Table 2a of IEC 60410

F@ Ga EZ
Inspecfion su(bﬁ?b% \ \Q c p n c p n c p n c P n c
1A 6 9 1 6 5 0
ci \ 6 | 18 | 1 6 | 5] 0
\ 6 | 27 | 2 6 | 10| o
C2 > 6 15 1 6 10 0
C3 3 21 1 6 10 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.

2 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.

4 Test and measurement procedures

4.1 Visual examination and check of dimensions

See IEC 60384-1, 4.4.
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4.2 Electrical tests
4.21 Voltage proof

See |IEC 60384-1, 4.6 with the following details:

4.2.1.1 Test circuit

Delete the capacitor C4.

The product of R4 and the rated capacitance Cy shall be smaller than or equal to 1 s and
greater than 0,01 s

R4 includes the internal resistance of the power supply.
R5 shall limit the discharge current to a value equal to or less than
4.2.1.2 The following voltages shall be applied between the le 3 of

IEC 60B884-1, for a period of 1 min for qualification approval testing i 1 s for
the lot-py-lot quality conformance testing.

)
Test point (\\//Teft\vowe

1a) Grage 1: 4(6
29 Un

1b),1¢) a minimum of 200 V

NOTE The occurrence of self-h Wdurmg the application of
the test voltages\is allw

4.2.2 Capacitance

See IEC 60384-@

4.2.2.1 Hz. For
rated ¢ be the
referee

The ap & at 1 000 Hz shall not exceed 3 % of the rated voltage, and the
applied pe : Hz to 120 Hz shall not exceed 20 % of the rated voltagel with a
maximyim of "1 .m.s.).

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 104 (absolute value).
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4.2.3.2 Requirement for measurement at 1 000 Hz

Tan Jshall not exceed the values shown in the following table:

Table 8 — Measurement requirements

Tangent of loss angle
Measurement .
frequency Rated capacitance Performance Performance
Grade 1 Grade 2
1 000 Hz Cr < 1yF <10 x 1074 <20 x 107*
NOTE Eor C AuE valuge af taon 8 muct ha ongaoifiad in tha daotail cnacnificatinn
R Lishii) Lid Lid 5

4.2.3.3 Measuring conditions for measurements at 10 kHz
For capacitors with Cr < 1 uF, tan Jdshall be measured as follows;
— frequency: 10 kHz;

— voltage: <1 Vr.m.s;

— inagcuracy: <5 x 104 (absolute value).

4.2.4 Insulation resistance

See IEC 60384-1, 4.5 with the following

4.2.4.1
resista
be =0,(

Before measurement, the c
nce of the discharg

1 s or any other vé4 gpecification.

ance of the capacitor under te

4.2.4.2
The vo % at the correct value through the internal resfistance
of the
The pr istance and the rated capacitance of the capacitor ghall be
smallef

The ins

sdlation
(R = insulation resistance between the terminations resistance between
between the terminations) terminations and case
(C = rated capacitance)
s GQ GQ
Measuring points in accordance with Table 3 of IEC 60384-1:
1 a) 1 a) 1Db), 1c¢)
Rated capacitance:
>0,33 pF <0,33 pF
Rated voltage:
>100 V <100 V >100 V <100 V
Grade:
1 2 1 2 1 2 1 2
30 000 7 500 15 000 3750 100 25 50 12,5 100

of the
st shall
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4.2.4.3 When the test is made at a temperature other than 20 °C, the result shall, 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 10 — Correction factors
Temperature Correction factor

°C

15 0,75

ZU I

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 maxi

An apy

4.2.6
See IEC

The ca
of insu

cy and

ification)

rement

Test ratuxe ,ascgiven in item b) Temperature characteristic of
capacitance
<\_&}a@>50 0<A—CC<+225%
40 °C 02 cu3
C
\> 55 °C OSA—CCS+3,75%

Table 12 — Characteristics

at upper category temperature

Test temperature Temperature Insulation resistance Insulation resistance
as given in item b) characteristic (measuring point 1 a) (measuring point 1b)
of capacitance and 1c))
Cr > 0,33 pF Cr > 0,33 pF
R; x Cgr i
S GQ GQ
° o C
70 °C —2,5/05750 1500 5 5
° C
85 °C —3,25%5750 1200 4 4
100 °C 4% < % <0 750 2,5 2,5
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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

4

See |[EC66384=t=

4 [P 1 : bl
S WILTT T TOIMOWITTY Utlialls.

4.41 Conditions: No pre-drying.

4.4.2 Final inspection, measurements and requirements

The calpacitors shall be visually examined and measured irements

given in Table 4.

4.5 $olderability

See |IEC 60384-1, 4.15 with the following

4.5.1 Test conditions: No ageing

prescribed in the detail specifjcation.

The requirements for the globule test/method sk
S od is appropriate the soldering iron

When neither the solder b
test shall be used with sold

4.5.2

4.6 |

See |B

4.6.1

4.6.2

Duratign <of 'exposure at the temperature limits: 30 min, unless otherwise prescribed in the

deta” spnr\ifir\ofinn for laraer canacitors
& HcaHO R+ age-capPacHors:

When prescribed in the detail 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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