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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIXED CAPACITORS FOR USE IN ELECTRONIC EQUIPMENT -

Part 13: Sectional specification — Fixed polypropylene film
dielectric metal foil d.c. capacitors
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This third edition cancels and replaces the second edition published in 1991 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
40/1620/FDIS 40/1643/RVD

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

voting i

ndicated in the above table.
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The QC number that appears on the front cover of this publication is the specification number
in the IEC Quality Assessment System for Electronic Components (IECQ).

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

IEC 60384 consists of the following parts, under the general title Fixed capacitors for use in
electronic equipment:

Part 1: Generic specification

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

Part 3: Sectional specification: Fixed tantalum surface mount capacitdrs

Part 4: Sectional specification: Aluminium electrolytic capacitors Wi n-solid
electrolyte

Part 5: Sectional specification: Fixed mica dielectric d.c. ¢ voltage
not exceeding 3000 V — Selection of methods of te i nts

Part 6: Sectional specification: Fixed metallized c d.c.
capacitors

Part 8: Sectional specification: Fixed capacitors

Part 9: Sectional specification: Fixed capacitors \of ce

Part 11]: Sectional specification: Fixed\po ala ptal foil

d.c. capacitors

Part 12: Sectional specification: il d.c.
capacitors

Part 13: Sectional spg il d.c.
capacitors

Part 14: Sectional erence
suppressi

Part 15: <r> r solid
electrolyte

Part 1§ c d.c.

Part 17 c. and

Part 18: rs with

Part 19:

Sectional specification: Fixed metallized polyethylene-terephthalate film dielectric
surface mount d.c. capacitors |e

Part 20: Sectional specification: Fixed metallized polyphenylene sulfide film dielectric
surface mount d.c. capacitors

Part 21: Sectional specification: Fixed surface mount multilayer capacitors of ceramic
dielectric, Class 1

Part 22: Sectional specification: Fixed surface mount multilayer capacitors of ceramic
dielectric, Class 2

Part 23: Sectional specification: Fixed surface mount metallized polyethylene naphthalate
film dielectric d.c. capacitors
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Part 24: Sectional specification — Surface mount fixed tantalum electrolytic capacitors with
conductive polymer solid electrolyte

Part 25: Sectional specification — Surface mount fixed aluminium electrolytic capacitors
with conductive polymer solid electrolyte

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.

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

* recopnfirmed;

* withdrawn;

» replaced by a revised edition, or
*+ ame¢nded.

A bilindual version of this publication may be issued a}4

S

1 To be published.
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FIXED CAPACITORS FOR USE IN ELECTRONIC EQUIPMENT -

Part 13: Sectional specification — Fixed polypropylene film
dielectric metal foil d.c. capacitors

1 General

1.1  Scope

in s dielgctric a
is\sfandard

This part of TEC 60384 is applicable to fixed direct current capacitors,
polyprdpylene film with electrodes of thin metal foils. The capacitors co
are intgnded for use in electronic equipment.

Capacitors for electromagnetic interference suppression are ngth ered by
IEC 60384-14.
1.2 bject
The object of this standard is to prescribe preferred rating \ z peristi select

asuring
r. Test

from IEC 60384-1, the appropriate quality asses
metho s and to g|ve general perfor a

specifigation shall be of equal or higher\perfo e levels

1.3

The fol e 3 ument.
For dated references, [0 i edition
of the n i

IEC 60

Amend

Amend

IEC 60

IEC 60 ification
IEC 60B84-14, Fixed capacitors for use in electronic equipment — Part 14: Sectional
specifi ation: Fixed r‘n'nnr'ifnre far. plnr‘frnm;)gnpfir interference Qllpprnecinn and caonnettion to

the supply mains
IEC 60410, Sampling plans and procedures for inspection by attributes
ISO 3, Preferred numbers — Series of preferred numbers

1.4 Information to be given in a detail specification

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

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

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

1.41 Outline drawing and dimensions

There shall be an illustration of the capacitor as an aid to easy recognition and for comparison
of the capacitor with others. Dimensions and their associated tolerances, which affect
interchangeability and mounting, shall be given in the detail specification. All dimensions shall
be stated in millimetres.

Normally, the numerical values shall be given for the length, the width
and the wire spacing, or for cylindrical types, the body diameter, and
of the [terminations. When necessary, for example, when a numpbe
values/voltage ranges) are covered by a detail specification, tt i & their
associgted tolerances shall be placed in a table below the drawihg.

e body
ameter

When the configuration is other than described above, thec eta sificati fe such
dimensfional information as will adequately describe the Ca . capacitor is not
designed for use on printed boards, this shall be cle i gil specificatiop.

1.4.2 Mounting

The detail specification shall specify th : (i be applied for normal yse and
for the| application of the vibration and i hall be

mountg special
mounti escribe
mounti r shock
tests.

1.4.3

The rati
specifig

of this

1.4.3.1

See 2.2

NOTE
be addeq:

3 < t should
“The range of capacitance 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.

1.4.3.3 Soldering

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

1.4.4 Marking

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

For the purposes of this document, the terms and definitions of IEC 60384-1 and the following
apply.

1.5.1

stability class

tolerance on the temperature coefficient together with the permissible change of capacitance
after defined tests

NOTE 1 The stability class is stated in the detail specification.
NOTE 2 The table in 2.2.4 shows the preferred stability classes.

1.5.2
rated Voltage
Ur
maximym d.c. voltage which may be applied continuously to
temperpture

rated

NOTE The sum of the d.c. voltage and the peak a.c. voltage applied tg/the ca ac' Qr.shoul he rated
voltage. [The value of the peak a.c. voltage should not exceed the followi g e\rated voltage at the
frequencjes stated and should be not greater than 280 V:

unless ofherwise specified in the detail specificgtiomn.

1.6 Marking
See 2.4 of IEC 60384-

1.6.1 [The info
relativg importanseg 0

s normally selected from the following list; the
by its position in the list:

a) rate

b) rats nay be indicated by the symbol Z___ or —  );
c) tole ce;

d) yea k) of manufacture

e) manufactu

g) climate-—ecategery:

h) manufacturer's type designation;

i) reference to the detail specification.
1.6.2 The capacitor shall be clearly marked with a), b) and c) above and with as many as

possible of the remaining items as is considered necessary. Any duplication of information in
the marking on the capacitor should be avoided.

1.6.3 The package containing the capacitor(s) 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.
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2 Preferred ratings and characteristics

2.1 Preferred characteristics

The values given in detail specifications shall preferably be selected from the following.

211 Preferred climatic categories

The capacitors covered by this specification are classified into climatic categories according

to the general rules given in IEC 60068-1.

test shall be chosen from the following.

Lower ¢ategory temperature:
Upper ¢ategory temperature:

Duratign of the damp-heat, steady-state test: 10,21 and 5

The seperities for the cold and dry heat tests are the low
respeclively.

2.1.2 |Assisted drying is conditioning for a peri
(55 £ 2) °C and a relative humidity not exceedi

2.2 Preferred values of ratings
221 Rated capacitance (Cg)

Preferrpd values of rated<capa
series ¢of IEC 60063.

22.2 Tolera@o
The pré¢ferred toleranpc

ance are given in Table 1.

ahle1 — Preferred tolerances

y state

ture of

E 24, E 48 and E 96

\P}Tr}eq/s)eries Preferred Tolerance code
\ tolerance
N E6 +20 %
> E 12 +10 % K
E 24 5 %
E48 2% S
E 96 1 % F

In all cases, the minimum tolerance is 1 pF. Additional values of capacitance outside the

E 96 range and additional tolerances may be specified.

2.2.3 Rated voltage (Ug)

The preferred values of rated voltage are: 40 — 63 — 100 — 160 — 250 V and their decimal
multiples. These values conform to the basic series of preferred values R5 given in ISO 3.
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224 Stability classes in relation to temperature coefficients and change of
capacitance

Preferred values of temperature coefficients (a) with associated tolerances and preferred
values of permissible change of capacitance and also preferred combinations of these values
defined as stability classes are given in Table 2.

The table is not valid for capacitance values smaller than 50 pF.

Table 2 — Preferred values and combinations

Stability Te_mperature cogff_icient (a) and tolera_nce Permissibl(_e change of
class in parts per million per degree Kelvin capacitance
10-6/K Upfé}ga ory-temperature
-80 -100 -125 -160 -250 35°C \ 90 °C
1 +40 +50 +60 +80 +120 £08,5 %+0\3 PN £ A4+0,5 pF)
2 +100 +125 +160 +250 +(2 Yo+1 pF)
3 +160 250 *(5 Y%+2 pF)
@ Permisible change of capacitance after each of the following tes}s \ \/
- resistafice to soldering heat; w
- rapid change of temperature;

- vibratign;

- bump or shock;

- damp heat, cyclic;

- damp heat, steady state;
- endurance.

225 Category volta

At 85 qC the categor
temperpture of @ 4

htegory

2.2.6

The stz

3 Quali

31 rimary stage of manufacture

The primary stage of manufacture is the winding of the capacitor element or the egdivalent

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.

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 ¢ and
the insulation resistance.



https://iecnorm.com/api/?name=b9603adac0dd4d39e5d170c102c96fa7

60384-13 © IEC:2006(E) -1 -

3.4 Qualification approval
The procedures for qualification approval testing are given in 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 3.4.1.1 and 3.4.1.2.

3.4.1 Qualification approval on the basis of the fixed sample size procedure
3.4.11 Sampling

The fixpd—sa i is—descri inEC B80384-13.53b hall be
representative of the range of capaC|tors for WhICh approval is sought Th| 6 not be

The sa pIe shall consist of specimens having the lowest and high d, fgr these
pltages
5ting is

required of either four or six values (capamtance/volta 3 range

consists of less than four values, the number of specimens™q be \ pquired

for four] values.

Spare $pecimens are permitted as follows

— Ong per value which may be used<to repla

— Ong per value which may be used™as repla ¢ pecimens which are degfective
beclause of incidents not attributablg

The nu so, the

numbe

When h€ qualification approval test schedyle, the
numbe 3hall be increased by the same number jas that
require

Table 3 gi YR amples\o‘be tested in each group or subgroup together With the
permissgi S : i

3.4.1.2

The co ie sts specified in Tables 1 and 2 are required for the appfoval of
capacitE one detail specification. The tests of each group shall be carried out in
the ord

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.

NOTE Tables 3 and 4 together form the fixed sample size test schedule. Table 3 includes the details for the
sampling and permissible defectives for the different tests or groups of tests. 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.
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The conditions of test and performance requirements for the fixed sample size test schedule should 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

Assessment level E

Number of specimens (n) and
Sub- number of permissible non-conformances (c)
Group Test clatl:‘sise of I per For four or less values For six values
No. publica- value® to be tested © to be tested ©
tion c
c total

0 V]sual examination 4.1

Djmensions 4.1

Cphpacitance 4.2.2

Thngent of loss angle 4.2.3 3¢

Vpltage proof 4.2.1

Irlsulation resistance 4.2.4

Spare specimens
1A |Rpbustness of terminations 4.3 1
Resistance to soldering heat 4.4
Cpmponent solvent resistance 4.13
1B | Splderability 4.5 2b
Splvent resistance ofthe 4.
! mjarking |
Rppid chanm rature
V]bration x
Bump or shoc 480
| > 5
1 C@Q ueM 4.10 9 36 2 4 54 3 6

A

2 Dpmp heat, steady state 4.1 5 20 1 30 2b
3 Endurance 4.12 10 40 2 60 3b
4 Characteristics depending on 4.2.5

temperature 5 20 1 30 2

Inductan'ced . 426

Outer foil terminationd 427

a As required in the detail specification.
b Not more than one nonconformance is permitted from any one value.
¢ For capacitance/voltage combinations, see 3.4.1.

d If required in the detail specification.
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Table 4 — 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 (c)
Group 0 ND See Table 3
4.1 Visual examination As in 4.1
Legible marking and as
specified in the detail
specification
4.1 Difremstorstdetait) ition
4.21 Vdqltage proof See detail specification Bshover
for the method
4.2.2 Cdpacitance rance
4.2.3 Tangent of loss
angle (tan J)
4.2.4 Ingulation resistance See detail specification
for the method
Group 1A D N
4.3.1 Initial measurements Capacitance
Tangent of loss angle: G
4.3 Rgbustness of Visual exa No visible damage
terminations
4.4 Rgsistance to No pre-drying
so|dering heat See detail specific
for the meth
ECOVery:
4.4.2  Fipal measurements No visible damage
Legible marking
Q AC/C: within limit fqr relevant
stability class at upper
category temperatyre as
specified in 2.2.4 apd
compared to valueg measured
in4.3.1
ent of loss angle As in 4.2.3.2
4.13 Cempon Solvent : ... See detail specificgtion
repistance )
(if|applicaple) Solvent temperature: ...
Method 2 v

Recovery time: ...
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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 3
4.5 Solderability Without ageing Good tinning as evidenced by
See detail specification free flowing of the solder with
for the method wetting of the terminations or
solder shall flow within . ..s,
as applicable
4.14 So|vent resistance Solvent: ... Legible marking
of {he marking Solvent temperature: ...
(if ppplicable) Method 1
Rubbing material: cotton wool
Recovery time: ...
4.6.1 Inifial Capacitance /\
measurements Tangent of loss angle: x \
4.6 Rapid change of Tp = Lower category Q \
temperature temperature
Tg = Upper category
temperature
Five cycles G
Duration 14
No visible damage
47  Vibration >
4.7.2  Final inspection$<\A No visible damage
AC/C: within limit for relevant
stability class [|at upper
category tempefature as
specified in 4.2.4 and
compared to the values
measured in 4.6.1
Tangent of loss angle As in 4.2.3.2
4.8 Bukp{ershesk; Formounting-method-see
see 4.9) detail specification
Number of bumps: ...
Acceleration: ... m/s?
Duration of pulse: ... ms
4.9 Shock (or bump, For mounting method see
see 4.8) detail specification
Acceleration: ... m/s?
Duration of pulse: ... ms
4.8.3 Final measurements Visual examination No visible damage
or
4.93 Capacitance AC/C: within limit for relevant

Tangent of loss angle

stability class at upper
category temperature as
specified in 2.2.4 and
compared to values measured
in4.7.2

As in 4.2.3.2
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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 category
temperature
Duration: 16 h
4.10.3 Damp heat, cyclic,
Tept Db, first cycle
4.10.4 Cold Temperature: lower
category temperature
Duration: 2 h /\
4.10.5 Loy air pressure Air pressure: 8 kPa \
(if required by the Duration: 1 h
defail specification)
4.10.5.3 Firfal measurement Visual examination /\ o permanent bregkdown,
flashover or harmfyl
deformation of the pase
4.10.6 Damp heat, cyclic, G
Tept Db, remaining
cygles
4.10.6.2 Firjal measurement No visible damage
Legible marking
AC/C: within limit fqr relevant
stability class at 89 °C as
specified in 2.2.4 apd
compared to the values
measured in 4.4.2,14.8.3 or
Q 4.9.3 as applicable
Tan J < 1,4 times yalues
measured in 4.3.1 ¢r 4.6.1, as
applicable
v > 50 % of values in[4.2.4.2
Group 2 K See Table 3
N
4.11 D4
state \/
4.11.1 Inftial Capacitance
measurements Tangent of loss angle at 1 kHz
Recovery: 1 hto2h
4.11.3 Final Visual examination No visible damage
measurements Legible marking
Capacitance AC/C: within limit for relevant
stability class at 85 °C as
specified in 2.2.4 and
compared to values measured
in4.11.1
Tangent of loss angle Tan J < 1,4 times values
measured in 4.11.1
v
Insulation resistance > 50 % of values in 4.2.4.2
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Table 4 (continued)
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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 3 D See Table 3
4.12 Endurance Duration: ... h
4.12.1 Initial measurements Capacitance
Tangent of loss angle-
4.12.5 Fingl measurements Visual examination %isible
Legibl
Capacitance i relevant
per
/\ re as
hd
Q \ measured
Tangent of loss angle /\ an o asin4.2.3.R or
1,4 times values|measured
in 4.12.1, whichevdr is the
G greater
y
Insulation re@e\ > 50 % of values in|4.2.4.2
Group 4 D SesTable 3
4.2.5 Characteristics Capacitance Asin 4.2.5
depgending on
temperature (if
applicable)
4.2.6 Indyctance If Within limit specifigd in detail
reqyired) specification
4.2.7 Outer foil term@ As in 4.2.7
(if rg@quired) \
Q § v
[ N
a Sup usMand performance requirements refer to Clause 4.
b In this tabtel\D/= destructive, ND = non-destructive.

N
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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

H 4l H FH Lot
mrure mropTuLuuTrT TUL.

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

frawing
upervising

2b) If there are less than five of any one value in the sa
of samples shall be agreed between the manufacture
Inspectorate.
b) Group C inspection

Thgse tests shall be carried out on a periodic basi

San especified periogds and
sha b . In~grder to cover the range of
app ; i > each voltage grpup. In
sub in production shall bg tested
with

3.5.2

The sc - er|| tests or quallty conformance inspection is given
in Table '

3.5.3

When,
soldergbili

-1, 3.10, re-inspection has to be| made,
e’ checked as specified in Groups A and B inspectipn.

3.5.4

The as S given in the blank detail specification shall preferably be sglected
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D2 E F2 G? EZ
Inspection IL AQL IL AQL IL AQL IL AQL IL c
subgroup® % % % %
AO 100%¢
A1 S-3 2,5 0
A2 S-3 1,0 0
B1 S-3 2,5 0
IL = inspection level;
AQL = acceptable quality level;
n = $ample size;
c = permissible number of nonconforming items.

a,b gee|Table 6.

¢ 100 (% testing shall be followed by re-inspection by sampling in order to r vel by
nong¢onforming items per million (ppm). The sampling level shall be established bysth . Hor
the
or mjore nonconforming items occur in a sample, this lot shall be rejes

d Nufnber to be tested: Sample size as directly allotted to the g£ode let
(sirjgle sampling plan for normal inspection).

Table
PRGN =
Inspecfion subgroup® p \Q \4 p \ c P n c
NN SN AR
C1 Q 6 2 6 10 0
S QR A
C4 O \ 6 10 0

p = peripodicity N \>

n = sanjple.siz

c = perrg{s\m&{ mk@{o nonconforming items.
Nve w

n
2 The a e d G are under consideration.

b The cpntent of inspegtion subgroups is described in Clause 2 of the relevant blank detail specificatign.
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4 Test and measurement procedures

4.1 Visual examination and check of dimensions

See |IEC 60384-1, 4.4.

4.2 Electrical tests
4.21 Voltage proof

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

4.2.1.1 Test circuit

The prpduct of R4 and the rated capacitance C, shall be smaller uak to,
greaterthan 0,01 s.

R, incliydes the internal resistance of the power supply.

R, shall limit the discharge current to a value equal tg

4.2.1.2 The following voltages shall be ap_plie betw _ suring points of Tal

IEC 60B884-1 for a period of 1 min forqualificati
the lot-

_) N > Test voltage
)

2UR

2 Ug with a minimum of 400 V

4.2.2

See |IE

4.2.2.1 G itance shall be measured at, or corrected to, a frequency of

a) for rated capacitance Cr < 1 000 pF:

Fof,measuring purposes: 1 MHz £ 20 % or 100 kHz £+20 %

ALl 2N 0/

s and

ble 3 in
1 s for

4
1

¥

Ul IUfUIUU PUITPUOSTO. nmiZ L 22U /0
b) for rated capacitance Cg > 1 000 pF:
For measuring purposes: 1 kHz £ 20 % or 10 kHz £20 %

For referee purposes: 1 kHz + 20 %

The peak value of the applied voltage shall not exceed 3 % of the rated voltage or 5V,

whichever is the smaller.

4.2.2.2 The capacitance shall be within the specified tolerance.

For capacitors with a value of less than 10 pF or of more than 1 yF, the method of measure-

ment and the limits shall be given in the detail specification.
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4.2.3 Tangent of loss angle (tan ¢)

See IEC 60384-1, 4.8, with the following details.

4.2.31 Measuring conditions

Tan & shall be measured and the value recorded (for reference purposes).

60384-13 © IEC:2006(E)

The measuring frequency shall be the same as that used for the capacitance measurement in

4.2.2.1.

4.2.3.2

When the rated capacitance is 10 pF
the detpil specification.

4.2.4 Insulation resistance

See IEC 60384-1, 4.5, with't
4.2.4.1| Before meas
resistapce of the disc
be 20,01 s or a @
4.2.4.2| The meas

The vo
of the

The pr
smaller

The indulation resistance shall meet the following requirements.

the limits shall be ¢

atl be fully discharged. The product
ed capacitance of the capacitor under te

iven in

of the
st shall

Table 8 — Insulation resistance requirements

Requirements

Measuring points in
accordance with Table 3
of IEC 60384-1

Minimum RC product

(R = insulation
resistance between the
terminations
Cr = rated capacitance)

Minimum insulation
resistance between the
terminations

Minimum insulation
resistance between
terminations and case

s MQ MQ
Cr>0,1pF Cr<0,1pF
1a) 10 000 100 000 -
1b) and 1c) - - 100 000

NOTE For stability class 3, a minimum insulation resistance value of 30 000 MQ is permitted.
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For measurement of very high insulation resistances between terminations of capacitors
where both terminations are insulated from the container, it may be necessary to use a three-
terminal or guarding method of measurement.

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
correction factors shown in Table 9 can be considered as an average for polypropylene film
dielectric metal foil capacitors.

Table 9 — Correction factors

Temperature Correction factor ,\(
°C

15
20
23
27
30
35

7

seratur

See IEC 60384-1, 4.24.1, with the foIIwin%i S
4.2.51

Measuring conditio

4.2.5 Characteristics depending on\tem

The capacitors shall b

I of cycle@

Numbe|

4.2.5.2
coeffici
stability

e/ during and after the temperature cycle (temperature
drift of capacitance) shall be within the limits of the relevant
temperature according to 2.2.4.

4.2.6

See |IE 4.11, with the following details.

The inductance of the capacitor shalt be measured. The fimit for its value shalt be prescribed
in the detail specification.

NOTE An approximate value of inductance may be provided from the resonance frequency value obtained, for
example, with an absorption method and from the capacitance value measured according to 4.2.2.

4.2.7 Outer foil termination (if required)

See |IEC 60384-1, 4.12, with the following details.

The correct indication of the termination which is connected to the outside metal foil shall be
checked in such a way that the capacitor is not damaged.
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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.

4.4 Resistance to soldering heat

See |IEC 60384-1, 4.14, with the following details.

4.4.1 Conditions

No preidrying

4.4.2 Final inspection, measurements and requiremé

The calpacitors shall be visually examined and me#d
given in Table 4.

cet the requirements

4.5 $olderability

See IEC 60384-1, 4.15, with the followingndetails:

4.5.1
The re cation.
When S obule method is appropriate, the soldering iron

test sh

4.5.2

The req

4.6 Rapid

See |E

4.6.1

Initial measurements shall be made as prescribed by 4 3 1

4.6.2 Number of cycles: 5

Duration of exposure at the temperature limits: 30 min or 3 h, as prescribed in the detail
specification.

The capacitors shall meet the requirements of Table 4.

4.7 Vibration

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

4.71

The following degree of severity of test Fc applies:
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