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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

Technlical Reports, Publicly Available Specn‘lcatlons (PAS) and Guides
Publi tion(s)”) Their preparatlon is entrusted to technlcal committees; a E
in th

agreefnent between the two organizations

2) The fdrmal decisions or agreements of IEC on technical mattg S ernational
consehsus of opinion on the relevant subjects since eac from all
interegted IEC National Committees

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

4) In order to promote international uniformify, IEC _NationaNComiittees undertake to apply IEC Pyblications
transpgarently to the maximum extent possible i icati vergence
betwepn any IEC Publicatiop’ahd the e ing i g i icati indicated in
the lafter

5) IEC e for any
equipment declared to

6) All usgrs should

7) No liapility shal y i ) , i ing indivi perts and
mem i ; amage or
other [damage of ees) and
expen bther [EC
Publig

8) Attent ilcations is
indisp

9) Attent subject of
paten

Internatjopal-Standard IEC 60384-2 has been prepared by IEC technical commiftee 40:

Capacitprstand resistors for electronic equipment.

This third edition cancels and replaces the second edition published in 1982, amendment 1

(1987) and amendment 2 (1992) and constitutes minor revisions related to tables, figu
references.

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

FDIS Report on voting
40/1593/FDIS 40/1626/RVD

res and

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:

Part 6:

Part 7:
Part 8:
Part 9:
Part 11;

Part 12

Part 13;

Part 14

Part 15

Part 16

Part 171

Part 18

Part 19;

Part 20

Part 21

Part 22:

Part 23:

Part 24:

Part 25:

Generic specification

Sectional specification: Fixed metallized polyethylene-terephthalate film dielectric
d.c. capacitors

Sectional specification: Fixed tantalum chip capacitors

Sectional specification: Aluminium electrolytic capacitors with solid and non-solid
electrolyte

Sectional specification: Fixed mica dielectric d.c. capacitors with a rated voltage
not exceeding 3000 V — Selection of methods of test and general requirements

ieleetfric d.c.

§itors

Sectional specification: Fixed metallized polycarbonate
capacitors

Sectional specification: Fixed polystyrene film dielectric

Sectional specification: Fixed polyethylene-terephtha e ectric metal foil

d.c. capacitors

Sectional specification: ila ectric metal floil d.c.
capacitors

Sectional specification: dielectric metal fpil d.c.

capacitors

Sectional specification: s, for electromagnetic intefference

Sectional r solid

electrolyte

Sectional Fic d.c.

capa rs

Secti .c. and
plid and

fric chip

Sectional specification: Fixed surface mount multilayer capacitors of [ceramic

ali 1 o ool 4
UITITUU I, Uldoso 1
Sectional specification: Fixed surface mount multilayer capacitors of ceramic
dielectric, Class 2

Sectional specification: Fixed surface mount metallized polyethylene naphthalate
film dielectric d.c. capacitors

Sectional specification — Surface mount fixed tantalum electrolytic capacitors with
conductive polymer solid electrolyte (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 300400 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 bilingtial version of this publication may be issued at a later date.
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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 paift of IEC 60384 applies to fixed capacitors for direct current, wit
and polyethylene-terephthalate dielectric for use in electronic equipme

et IINJectrodes

These g¢apacitors may have "self-healing properties" depending i e. They
are primarily intended for applications where the a.c. componeqt is i t to the
rated vpltage. Two performance grades of capacitors are ¢ ong-life

applicatjon and Grade 2 for general application.

Capacitprs for electromagnetic interference suppressiofi 7 nount fixed metallized
polyethylene-terephthalate film dielectric d.c. capaxit 2 ered by
IEC 60384-14 and IEC 60384-19 respgcti

1.2 Qbject

The object of this standard is to prescyi S ngs and characteristics and to select
from IEC 60384-1 (1999) thexappropri ssment procedures, tests and measuring
method$, and to give g Yicements for this type of capacitpr. Test
severitigs and require specifications referring to this gectional
specification shall be > i performance level, because lower performande levels
are not permitte

1.3 N

The foll 9 cument.
For dated r t edition
of the reg

IEC 600
Amendn
Amendn

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 60384-2-1, Fixed capacitors for use in electronic equipment — Part 2: Blank detail
specification: Fixed metallized polyethylene-terephthalate 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 pr; ferablv be selected from those aiven in the annronriate clause—of this ctional
Y 9 PO d

specification.

1.41 Outline drawing and dimensions

These phall be an illustration of the capacitor as an aid{to ‘eat i and for
comparison of the capacitor with others. Dimensions and thei 5, which
affect inhterchangeability and mounting, shall be givef pecificafjon. All
dimensipns shall preferably be stated in millimetres, i ensions
are given in inches, the converted metric dimensions/in milli

Normally, the numerical values shall be~given foy d height
of the body and the wire spacing, or<for wsyligdri ‘ e length
and diameter of the terminations. Wh y bf items
(capaci ons and
their as

When th te such
dimensi r is not
designe n

1.4.2

The detpi use and
for the and the bump or shock tests. The capacitors $hall be
mounte ans. The design of the capacitor may be such that| special
mountin| its use. In this case, the detail specification shall gescribe
the moyiti i they shall be used in the application of the vibration and bump or
shock tg

1.4.3

The ratmgs and characteristics shatt—be i accordance with the tetevant ctauses of this

specification, 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 QC001005."

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=ff0f864922642dd5cb6ce7edb11902d8

~ 8- 60384-2 © IEC:2005(E)

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 and the

followin

1.5.1
performance grade 1 capacitors (long-life)

capacitgrs for long-life applications with stringent requirements eters

1.5.2
performance grade 2 capacitors (general purpose

capacitars for general application where the stringe e
not necg¢ssary

tors are

1.5.3

rated voltage

maximum d.c. voltage which may i ously to a capacitor at the rated
temperdture

NOTE Tphe sum of the d.c. v < S .CS the rated
voltage. The value of the pgak axc. t i ge at the

frequencigs stated and mu

50 Hz: 20:%
100 Hz: @

1000 Hz: 3%
10 000 Hz:

unless otherwise

1.6.1 tigh 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

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

)

D

year and month (or week) of manufacture;

—h

) manufacturer's name or trade mark;
climatic category;

«Q
-

h) manufacturer's type designation;

i) reference to the detail specification.
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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 capacitors shall be clearly marked with all the information
listed in 1.6.1.

1.6.4 Any additional marking shall be so applied that no confusion can arise.

2 Preferred ratings and characteristics

2.1 Teferred characteristics
I

The vallies given in detail specifications shall preferably be selected

211 Preferred climatic categories

The capacitors covered by this specification are classified
to the general rules given in IEC 60068-1.

cording

The lower and upper category temperatures and th
test shafl be chosen from the following:

dy-state

Lower clategory temperature:
Upper ciptegory temperature:
Duration of the damp heat, steady-stat

NOTE With continuous opera ? i has to be
considereld (see detail specificatiqQn).

The se\erities for the bratures

respectively.
22 P
2.21

Preferrg decimal

multiplef

These v

If other ¢

222 Tolerance on rated capacitance

The preferred tolerances on the rated capacitance are +5 %, +10 % and +20 %.

2.2.3 Rated voltage (UR)

The preferred values of rated voltage are: 40V - 63V - 100V - 160V - 250V - 400V -
630V — 1000V — 1600 V. These values conform to the basic series of preferred values R5
given in ISO 3.
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Category voltage (Ug)

The category voltage is equal to the rated voltage for T < 85 °C.

For upper category temperature of 100 °C, the voltage is 0,8 Ur.

For upper category temperature of 125 °C, the voltage is 0,5 Ur.

2.2.5

Rated temperature

The standard value of rated temperature is 85 °C.

2005(E)

3 Quality assessment procedures

31 rimary stage of manufacture

The pri
operatid

3.2  Sgtructurally similar components

ary stage of manufacture is the winding of the capaci
n.

Capacitprs considered as being structurally similar g
processgs and materials, though they may be of d

3.3 Qertified records of released

The infq

the detail specification and when reques

parame
the insu

34 Q@

The pro
IEC 603

The schedul qu

periodid
schedul

3.4.1

The fixg
shall b

rmation required in 3.9 of IEQ made available when presd

uivalent

similar

ribed in

aser. After the endurance fest, the

ers for which varjables information d are the capacitance change, tgn d and

ification approval testing on the basis of lot-by
P this specification. The procedure using a fixed sam
4.2 below.

d<&ample size procedure is described in item b) of 3.5.3 of IEC 60384-1. The

ffication,

tlot and
ple size

sample

may not

rnprnennfnfi\/n of the range of Pnpanifnre for which npprn\lal is leghf This!

be the complete range covered by the detail specification.

may or

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
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.

a) One

per value which may be used to replace the permitted defective in Group 0.

b) One per value which may be used as replacements for specimens which are defective

beca

use of incidents not attributable to the manufacturer.
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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 specimens required for Group 0 shall be increased by the same number as that
required for the additional groups.

Table 1 gives the number of samples to be tested in each group or subgroup together with the
permissible number of defectives for qualification approval tests.

3.4.2 Tests
The complete series of tests specified in Table 1 and Table 2 are required for roval of
capacitars covered by one detail specification. The tests of each group/shal igd out in

the ordgr given.

The whple sample shall be subjected to the tests of Group 0.4 en di he other
groups.

Specimens found defective during the tests of Group Q S A ; jroups.

"One dgfective" is counted when a capacitor ha t sati c he tests
of a gropp.

number
missible

The apgroval is granted when the numb
of perniissible defectives for each grg
defectives.

Hetails for
r with the
Lirements
the detail

NOTE Thbles 1 and 2 togeth
the sampling and permissib
details of|test contained in
and indicptes where for ex
specificatjon.

The cond|tions of te entical to

those prefgcribed in the dé



https://iecnorm.com/api/?name=ff0f864922642dd5cb6ce7edb11902d8

-12- 60384-2 © IEC:2005(E)

Table 1 — Sampling plan together with numbers of permissible defectives for
qualification approval test

Group Test Subclause Number of specimens (n)
No. of this and number of permissible non-
publication conformances (c)
Per For four or less For six values
valueP values to be tested®
to be tested®
n 4n c c 6 n c c
total total
0 Visual examination 4.1
Dimensions 4.1
Capacitance 4.2.2 < (
Tangent of loss angle 4.2.3 29 116 20 1\7t\ §
Voltage proof 4.2.1 N\
Insulation resistance 4.2.4
Spare specimens \l\ \ 12
i 1A | | Robustness of terminations 18§ 1 i
i Resistance to soldering heat i i
i Component solvent resistance i i
Solderability 365 2b§
1B Solvent resistance of,
! Rapid change of temper ! !
Vibration
Bump or shock
1 Climatic seqdenc . 4 54 3 6
2 Damp hét, é\ ys . 30 po
3 Engdra e\ \ \ 4.12 10 40 20 60 b
4 /S.@&e a d\dkchéxge 4.13 5 20 1 30 D
As req d Nd Wication.
Not m one’ noh-conformity is permitted from any one value.
Capacl|tancg-voltage combinations, see 3.4.1.
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Table 2 — Test schedule for qualification approval

Subclause number and D Conditions of test® Number of Performance requirements?®
test® or specimens (n)
ND and number of
b permissible
non-
conformances
()
Group 0 ND See Table 1
4.1 Visual examination As in 4.1
Legible marking and as
specified_in the detail
4.1 Dimensions (detail) tion
4.2.2 Clpacitance §ance
4.2.3 Thngent of loss Frequency: 1 kHz
ahgle (tan J)
4.2.1 Vpltage proof See detail specification hshover
for the method
4.2.4 Irfsulation resistance See detail specification /\
y
for the method ~
Group 1A D \/> ee(JTable 1
4.3.1 Iffitial measurements Capacitanee 6
Tangent ofNoss aqg
4.3 Rpbustness of > No visible damage
tgrminations
4.4 Resistance to
spldering heat \/\
4.14 Clomponen ent See detail specificqtion
rgsistance (i
applicable) \/\
4.4.2 Flnal measurements No visible damage
Legible marking
acitance Ac < 2 % of value
C
) measured in4.3.1
Tangent of loss angle Increase of tan 0
<0,003 C <1 pF @Grade 1
<0,002 C > 1 pF Grade 1
<0,005 C < 1 yF Grade 2

<0,003 C > 1 pF Grade 2
compared to values

measured in 4.3.1
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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 1B D See Table 1
4.5 Solderability Without ageing Good tinning as evidenced
See detail specification by free flowing of the solder
for the method with wetting of the
terminations or solder shall
. 5,.a9
4.15 S¢lvent resistance Solvent: ... tion

of|the marking
(iff applicable)

4.6.1 tial

measurements

=1

4.6 Répid change of
temperature

4.7 Vipration

4.7.2  Fipal inspectton

N2 VS RV

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

Capacitance

Tangent of loss angle:

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

Ta = Lower category

temperature

Five cycles
Duration ¢ =
Visual exa

>

D

No visible damage

No visible damage

4.8 mounting method see

detail specification
umber of bumps: ...

Acceleration: ... m/s?2
Duration of pulse: ... ms

4.9 For mounting method see
detail specification
Number of bumps: ...
Acceleration: ... m/s
Duration of pulse: ... ms

4.8.3 Final measurements Visual examination No visible damage

or

493

Capacitance

Tangent of loss angle

Insulation resistance

A—CCS 5 % of value

measured in 4.6.1

Increase of tan &
<0,003 C <1 pF Grade 1
<0,002 C > 1 pF Grade 1
<0,005 C <1 pF Grade 2
<0,003 C > 1 pyF Grade 2
compared to values
measured in 4.6.1

>50 % of values in 4.2.4.2
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Table 2 (continued)

Subclause number and D Conditions of test® Number of Performance requirements?®
test™ or specimens (n)
ND and number of
b permissible
non-
conformances
()
Group 1 D See Table 1
4.10 Climatic sequence
4.10.2 Dry heat Temperature: upper category
temperature
Duration: 16 h
4.10.3 Damp heat, cyclic,
Tgst Db, first cycle
4.10.4 Cqld Temperature: lower
category temperature
Duration: 2 h x
4.10.5 Logw air pressure Air pressure: 8 kPa
(iffrequired by the (85 mbar) < \
deftail specification) /\
4.10.5.3 Infermediate Visual examination \ Noypermanent bregkdown,
measurement shover or harmfyl
C deformation of the fase
4.10.6 Damp heat, cyclic,
Tgst Db, remaining
cyfles
4.10.6.2 Fipal measurement Visual examfinatio No visible damage
Legible marking
< % < 5 % of value|measured
\/ in4.4.2,48Bor4.9.3
as applicable
Q Increase of tan J
<0,005 C <1 pF Grade 1
<0,003 C > 1 pF Grade 1
<0,008 C <1 pF Grade 2
<0,005 C > 1 pF rade 2
compared to valugs
measured in 4.3.1 or 4.6.1
) as applicable
\ Insulation resistance v >50 % of values in§.2.4.2
Group 2 \} D See Table 1
4.11 Danmp heat, steady
state
4.11.1 Initial Capacitance
measurements Tangent of loss angle
at 1 kHz
4.11.3 Final Visual examination No visible damage
measurements Legible marking

Capacitance

Tangent of loss angle

Insulation resistance

A—CCS5% of value

measured in 4.11.1

Increase of tan J
<0,005 compared to values
measured in 4.11.1

>50 % of values in 4.2.4.2
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Table 2 (continued)

4.12.5 Finfl measurements

Tangent of loss angle

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

Visual examination

Capacitance

Tangent of 10

\Natio%{stan e

<

>

B

Subclause number and D Conditions of test® Number of Performance requirements?®
test® or specimens (n)
ND and number of
permissible
non-
conformances
()
Group 3 D See Table 1
4.12 Endurance Duration:
Grade 1: 2 000 h
Grade 2: 1 000 h
4.12.1 Initlal measurements Capacitance

vigible™da
marKing

ge

% for Grad¢ 1

<8 % for Grad¢ 2
of values meagured
in4.12.1

Increase of tan &
<0,003 C<1pF
<0,002 C>1pF
<0,005 C <1 pF Grade 2
<0,003 C > 1 pF rade 2
compared to valugs
measured in 4.12]1

Srade 1
Grade 1

>50 % of values in4.2.4.2

Group 4

4.13 Charge and

dis¢harge

4.13.1 Initlal measurement

N

{5

%

apaci e
Tangent of loss angle

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

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

See Table 1

4.13.3 Final measurements

Capacitance

Tangent of loss angle

Insulation resistance

\

— <3 % for Grade 1

C
<5 % for Grade 2
of values measured
in4.13.1

Increase of tan o
<0,003 C <1 pF Grade 1
<0,002 C > 1 pF Grade 1
<0,005 C <1 pF Grade 2
<0,003 C > 1 pF Grade 2
compared to values
measured in 4.13.1

>50 % of values in 4.2.4.2

b

In this table: D = destructive, ND = non-destructive.

@ Subclause numbers of test and performance requirements refer to 4 — Test and measurement procedures.
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3.5 Quality conformance inspection
3.51 Formation of inspection lots

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

— in relation 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, tk forth dra)ving of
samples shall be agreed between the manufacturer an ationak suplervising
inspectorate.

b) Group C inspection
Thesge tests shall be carried out on a periodic bas;j

Samples shall be representative of the current| praduction™of thespecified peripds and
shall be divided into high, medium and low Yoltage ra . In“eyder to cover the fange of
4 om~each voltage group.[In sub-

sequent periods other case sizes a ted with
the aim of covering the whole range

3.5.2 Test schedule

The schedule for the | periodis tests for quality conformance inspection |is given

in the blank detail speg

3.5.3

When, i | 3 in”3.10 of IEC 60384-1, reinspection has to bé made,
soldera - n.

3.5.4

The asg belected

from thg following Takles 3 and 4:
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Table 3 — Lot-by-lot inspection

D E Fa G? EZ
Inspection subgroup® IL AQL IL AQL IL AQL IL AQL IL n c
% % % %
A0 100 %'®
A1 S-3 2,5 b 0
A2 S-3 1,0 b 0
B1 S-3 2,5 e 0

= inspection level;
AQL = acceptable quality level;
= sample size;
= pgrmissible number of non-conforming items.

? 100 % testing shall be followed by re-inspection by sampling in order to monitor @
non-cpnforming items per million (ppm). The sampling level shall be established
the cdlculation of ppm values, any parametric failure shall be counted as nor
or mofe non-conforming items occur in a sample, this lot shall be rejected

®  Numbkr to be tested: Sample size as directly allotted to the code Ig
(Single sampling plan for normal inspection).

¢ The asgessment levels D, F and G are under consideration.

4 The corftent of the inspection subgroups is described in Clausé 2 o(t\?e refevant bte n.

Tableg\i'

o* HaN

EZ
Inspectidn subgroup® | » é c/%\q @ p Nn | ¢ | p n c | p n c
N\
C1A N K&) 6 | 5] o
Cc1B \/\ 6 18 1 6 5 0
c1 6 \2\> 6 | 10] o
Cc2 6 5 1 6 10 0
/\\/\ 1 6 | 10] 0
3 9 1 6 10 0
p = periodlici
n = samp
¢ = permi ring items.
2 The as§ SN , F and G are under consideration.
® The corm ispectioll subgroups is described in Clause 2 of the relevant blank detail specificatign.

A

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
See 4.6 of IEC 60384-1, with the following details:
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4.21.1 Test circuit

Delete the capacitor C.

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

R includes the internal resistance of the power supply.

Ro  shall limit the discharge current to a value equal to or less than 1 A.

4.2.1.2 The foIIowing voltages (see Table 5) shall be applled between the measurlng
points @ 5 4 C 3 ypproval
testing &

Table 5 — Test points and voltages

Test point Test \@ta}u\

1a) Grade 1: 1,6 Ui
Grade 2: 1,4
1b),1¢) 2URw am| im 0f.200
NOTE The occurrence of self-healing brea dowfis durin thon of
the test voltages is allowed.

4.2.2 Capacitance

See Sulpclause 4.7 of IEC 60384-1, wi

4.2.2.1 orrected to, a frequency of 1000 Hz.
For rate] z may be used.

The applied pes a g 42 not exceed 3 % of the rated voltage, fand the
applied |peak o®‘ { Nz sHall not exceed 20 % of the rated voltagé with a
maximu [ A .

4.2.2.2

4.2.3

4

See 4.8

4.2.31

Tan oshall be measured as follows:

— frequency: 1 000 Hz

— peak voltage: <3 % of the rated voltage
— inaccuracy: <10 x 104 (absolute value)

4.2.3.2 Requirement for measurements at 1 000 Hz

Tan oshall not exceed the applicable values shown in Table 6:
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Table 6 — Tangent of loss angle requirements

Rated capacitance Tan J (absolute value)
Grade 1 capacitors Grade 2 capacitors
<1 pF 0,008 0,01
>1 uF 0,01 0,01

4.2.3.3 Measuring conditions for measurements at 10 kHz

For capacitors with Cr < 1 uF, tan Jdshall be measured as follows:

— frequiency: 10 kHz
— voltage: <1Vr.m.s.

— inacpuracy: <10 x 104 (absolute value)

4.2.4 Insulation resistance

See 4.5|of IEC 60384-1, with the following details:

4.2.4.1 | Before measurement, the capacitor shall be fully di

. The produc} of the

resistanjce of the discharge circuit and the rated 3 capacitor under test shall

be =0,01 s or any other value prescriked i thg

4.2.4.2 | The measuring voltage shall bg-i 8 ith 4.5.2 of IEC 60384-1.

The voliage shall be appligd.i edi ct'value through the internal resistance

of the vpltage source.

smaller fthan 1

The prdduct of t?e in he rated capacitance of the capacitor ghall be

The insyilation resjsfance sha S a/fequirements of Table 7:

(\ Tahle A- Insulation resistance requirements

Minimum insulation resistance Minimum insjulation
( sistaice between the terminations resistance bftween
o imations) terminations gnd case
(C = rated capakcitance)
MQ MQ
Measuring points in accordance with Table 3 in 4.5.6 of IEC 60384-1:
1a) 1 a) 1b),1¢c)
Rated capacitance:
>0,33 puF <0,33 pF
Rated voltage:
>100 V <100V >100 V <100 V
Grade:
1 2 1 2 1 2 1 2
10 000 2 500 5000 1250 30 000 7 500 15 000 3750 30 000
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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 (see Table 8) can be considered as an average for metallized
polyethylene-terephthalate film capacitors:

Table 8 — Correction factors

Temperature Correction factor

°C

S

4.3 Robustnm@
See 4.1B3 of IEC 60833

4.3.1

The cap

The tan| iate.

4.4 esjstance.to soldering heat
See 4.1 —w i fs:

4.41 Conditions: No pre-drying.

4.4.2 Final inspection, measurements and requirements

The capacitors shall be visually examined and measured and shall meet the requirements
given in Table 2.
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4.5 Solderability

See 4.15 of IEC 60384-1, with the following details:

4.5.1 Test conditions: No ageing.
The requirements for the globule test method shall be prescribed in the detail specification.

When neither the solder bath nor the solder globule method is appropriate, the soldering iron
test shall be used with soldering iron size A.

4.5.2 The performance requirements are given in Table 2.

4.6 lTpid change of the temperature

See Subclause 4.16 of IEC 60384-1, with the following details:

4.6.1 Initial measurement

Initial measurements shall be made as prescribed by 4.3.1

4.6.2 Number of cycles: 5

4.7 Viibration

See Sulpclause 4.17 of IEC 60384-1,

00 m/s2,
b 55 Hz,

4.7.1 The following deg
whicheer is the lowerpa
10 Hz tg 500 Hz, 10 Hp

The detail spe@'
mounting method ta/b

the leads only, the

ibe the
nted by
1 mm.

4.7.2

See Tal§

4.8 Bump

See 4.1Bof IEC 60384-1, with the following details:

The detail specification shall sate whether the bump or the shock test applied.

4.8.1 Initial measurements

Not required.

4.8.2 The detail specification shall state which of the following severities applies:
Total number of bumps: 1 000 or 4 000

Acceleration: 400 m/s?2 } { 100 m/s?
or

Pulse duration: 6 ms 16 ms
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