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FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization comy
allnational electrotechnical committees (IEC National Committees). The object of IEC is to promote interns
coloperation on all questions concerning standardization in the electrical and electronic fields|/ o this er]
in pddition to other activities, IEC publishes International Standards, Technical Specifications,"Pechnical Rq
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEGyPublication(s)").

rising
tional
d and
ports,
Their

preparation is entrusted to technical committees; any IEC National Committee interested'in the subject deqlt with

may participate in this preparatory work. International, governmental and non-goverpmental organizations |
with the IEC also participate in this preparation. IEC collaborates closely with thé)nternational Organizat
Standardization (ISO) in accordance with conditions determined by agreement.hetWeen the two organizati

Thie formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interng
cohsensus of opinion on the relevant subjects since each technical Committee has representation fr
interested IEC National Committees.

IEC Publications have the form of recommendations for internatiohal use and are accepted by IEC N
Cdmmittees in that sense. While all reasonable efforts are made to ensure that the technical content
Publications is accurate, IEC cannot be held responsible_forythe way in which they are used or fq
miginterpretation by any end user.

In|order to promote international uniformity, IEC National? Committees undertake to apply IEC Publid
transparently to the maximum extent possible in their national and regional publications. Any divergence b¢
anly IEC Publication and the corresponding national dr’regional publication shall be clearly indicated in the

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conf]
aspessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible f
sefvices carried out by independent certificatioh bodies.

Alllusers should ensure that they have the latest edition of this publication.

Nd liability shall attach to IEC or its(directors, employees, servants or agents including individual exper
mgmbers of its technical committeés)and IEC National Committees for any personal injury, property dam
othher damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feeg
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any othe
Publications.

At{ention is drawn to the)yNormative references cited in this publication. Use of the referenced publicati
indispensable for the coefrect application of this publication.

IEC draws attentioh ‘to the possibility that the implementation of this document may involve the use
patent(s). IEC{dakes no position concerning the evidence, validity or applicability of any claimed patent rig
regpect thergof."As of the date of publication of this document, IEC had not received notice of (a) patent(s),
may be requiréd to implement this document. However, implementers are cautioned that this may not rep
the¢ latest information, which may be obtained from the patent database available at https://patents.iec.c
shplléhotbe held responsible for identifying any or all such patent rights.
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This redline version of the official IEC Standard allows the user to identify the changes
made to the previous edition IEC 60384-8:2015. A vertical bar appears in the margin
wherever a change has been made. Additions are in green text, deletions are in
strikethrough red text.
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IEC 60384-8 has been prepared by IEC technical committee 40: Capacitors and resistors for
electronic equipment. It is an International Standard.

This fifth edition cancels and replaces the fourth edition published in 2015. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) The document has been completely restructured to comply with ISO/IEC Directives, Part 2
and to make it more useable; tables, figures and references have been revised accordingly.
nex X contains all cross-references of changes in clause/subclause numbers.

b) The terms have been replaced by the letter symbols in Table 3.

c) Clode of temperature coefficient and tolerance of COG, U2J have been added.in Table 4,
Thble 6, Table 8, Table 9, Table 11, Table 13, Table 16 and Annex B.

d) nex B has been changed from informative to normative.

e) Cllause C.5 (Test schedule for quality conformance inspection) has \been newly added to
ithdraw the blank detail specification: IEC 60384-8-1.

The fext of this International Standard is based on the following,documents:

Draft Report an\voting
40/3144/FDIS 4073161/RVD

Full information on the voting for its approval can<be found in the report on voting indicafed in
the apove table.

The llanguage used for the development ofithis International Standard is English.

This [document was drafted in accordance with ISO/IEC Directives, Part 2, and developgd in
accofdance with ISO/IEC DirectivesyPart 1 and ISO/IEC Directives, IEC Supplement, avajlable
at wyvw.iec.ch/members_expertsfrefdocs. The main document types developed by IEQ are
descfibed in greater detail at www.iec.ch/publications.

A lisfj of all parts in the-lEC 60384 series, published under the general title Fixed capacitors for
use in electronic equipment, can be found on the IEC website.

The ¢ommitteelhas decided that the contents of this document will remain unchanged unfil the
stability date indicated on the IEC website under webstore.iec.ch in the data related tp the
speclfic document. At this date, the document will be

g¢canfirmed,

—

e withdrawn, or

e revised.

IMPORTANT - The "colour inside” logo on the cover page of this document indicates
that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this document using a colour printer.
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FIXED CAPACITORS FOR USE IN ELECTRONIC EQUIPMENT -

Part 8: Sectional specification —
Fixed capacitors of ceramic dielectric, Class 1

1+—General

2024

41 $cope

This [part of IEC 60384 is applicable to fixed capacitors of ceramic dielectric with a defined
tempgrature coefficient (dielectric Class 1), intended for use in electronic equipmeént, incl
leadless capacitors but excluding fixed surface mount multilayer capacitors of ceramic dielgctric,
whicl are covered by IEC 60384-21 (Class 1).

Caps

IEC $0384-14.

1.2 | Object

The

seled
meas

Test

sectipn

ding

citors for electromagnetic interference suppression are not in€luded, but are covergd by

pbject of this document is to-preseribe specify prefécred ratings and characteristics and to
t from IEC 60384-1:20082021, the appropriate,quality assessment procedures, test$ and
uring methods and to give general performance requirements for this type of capagitor.
sever|t|es and reqwrements—p#esenbed specified in detail speC|f|cat|ons refernng tc-—this

MeLra;eLneppem%ted th|s document prowde speC|f|c test severltles and requwements

equa

and detail specifications can be found i¥the Introduction of IEC 60384-1:2021.

2 Normative references

3f an

| or higher performance level. Furtheninformation on the conception of generic, secfional

The following documents are referred to in the text in such a way that some or all of their conptent
itutes requirements.of this document. For dated references, only the edition cited ap
undated references, the latest edition of the referenced document (including
dments) applies!

cons
For
amer

blies.
any

IEC 60384-1:20082021, Fixed capacitors for use in electronic equipment — Part 1: Generic
specification

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

For the purposes of this document, the-applicable terms and definitions given in IEC 60384-1

and t

he following apply.

ISO and IEC maintain terminology databases for use in standardization at the following
addresses:

IEC Electropedia: available at https://www.electropedia.org/

ISO Online browsing platform: available at https://www.iso.org/obp

3.1

fixed-capacitors; capacitor of ceramic dielectric, Class 1

capatitor specially designed and suited for resonant circuit application where low lesseg and
high ptability of capacitance are essential or where a precisely defined temperature coefficient
is required, for example for compensating temperature effects in the circuit

Note {1 to entry: The ceramic dielectric is defined by its nominal temperature coefficient|(«).

3.2

subdlass

ferodebec s nenlnnlomne o e coniielont b e clotinnel b e folopenes on The bonooioes
coefficient{seeTable2) <Class 1> tolerance on the temperature coefficient for a given nominal
tempgrature coefficient (see Table 2)

Note 1 to entry: The nominal temperature coefficient value and its tolerance refer to the temperature intefval of
+20 °¢ or +25 °C to +85 °C but because in practice TC curves.are not strictly linear, it is necessary to define limiting
capac|tance deviations (AC/C) for other temperatures (see Table' 3 and Annex B). The same information is expressed
in graphical form in Figure A.1 to Figure A.15.

Figurd A.1 to Figure A.15 enable the user to form an estimate of the value and tolerance of 1/C x (dC/dT)t{ , the
increnfental temperature coefficient at a given temperature 7, though this quantity is not required specifically to be
measyred in the test.

3.3

rated voltage

Ur

maximum DC voltage that-mai+ can be applied continuously to the terminations of a capacitor

at the rated temperature

Note 1
applie

sod

4 F

4.1

to entry: Maximum DC voltage is the sum of the DC voltage and peak AC voltage or peak pulse v

H to the capaciton

pltage

Preferred ratings and characteristics

Preferred characteristics

Preferred climatic categories only shall be given in the preferred characteristics.

The capacitors covered by this document are classified into climatic categories in accordance
with the general rules given in IEC 60068-1:2013, Annex A.

For reference temperature of 20 °C or 25 °C, the lower and upper category temperatures and

the d

u

lower category temperature:

uration of the damp heat, steady state test shall be chosen from the following:
-55°C, -40 °C, -25 °C and -10 °C

pper category temperature: +70 °C, +85 °C, +100 °C and +125 °

C
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(40 °C, 93 % RH):

2024

4 days, 10 days, 21 days and 56 days

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

4.2
421

Preferred values of ratings

Rated temperature

For g
temp

4.2.2

The
2 50(
giver

The
exce

detegmined by the permissible reactive power.

4.2.3

Since the rated temperature is defined as the uppercategory temperature, the category vo|

apacitors covered by this document, the rated temperature is equal to the upper catg
erature.

Rated voltage (Ug)
preferred values of rated voltage are: (25, 40, 63, 100, 160, 250, 400,630, 1 000, 1

, 4 000 and 6 300) V. These values conform to the basic series of preferred valug
in ISO 3. If other values are needed, they shall be chosen from/he R10 series.

sum of the DC voltage and the peak AC voltage applied torthe capacitor-should sha
pd the rated voltage. TFhe-value-of the-peak-alternating-voltage-should-not-exceed-theq

Category voltage (Ug)

is equal to the rated voltage, as defined in IEC 60384-1:20082021, 3.5.

4.2.j Preferred values of nominal capacitance and associated tolerance values
4.2.41 Preferred values of rated-hominal capacitance

Nominal capacitance values-shall.should be taken from the E6, E12 and E24 series giv
IEC $0063-preferably.

4.2.42 Preferred tolerances on nominal capacitance

Tabl¢ 1 denotes the preferred values of tolerance on nominal capacitance.

Table 1 — Preferred tolerances on nominal capacitance

pgory

600,
s R5

Il not

Itage

en in

4.2.5

4.2.5

Cy 210 pF Cy <10 pF
Preferred series Tolerances Letter code Tolerances Letter code
E6 120 % M +2 pF G
E 12 +10 % K +1 pF F
5 % J +0,5 pF D
E 24 +2 % G +0,25 pF C
+1 % F +0,1 pF B

Temperature coefficient (a)

A Nominal temperature coefficient and tolerance

Table 2 shows the-preferred nominal temperature coefficients for the reference temperature
20 °C and the associated tolerances, expressed in parts per million per Kelvin (10-6/K), and the
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corresponding subclasses and codes. Annex B contains the most used temperature coefficients
for the reference temperature 25 °C.

The detail specification shall specify for each temperature coefficient the minimum value of
capacitance for which the given tolerance of temperature coefficient may be verified,
considering the accuracy of the methods of capacitance measurement specified.

For values of capacitance lower than these minimum values:

a) The detail specification shall specify a multiplying factor for the tolerance on «, as well as
the permissible changes of capacitance at the lower and upper category temperature;

b) Sppecial methods of measurement-may can be necessary and, if required, shall be stal]ed in
the detail specification.
Table 2 — Nominal temperature coefficient and tolerance
for reference temperature 20 °C
Nominal Tolerance on Subclass Letter code Colour code for
temperature temperature temperature
cdefficient (a) coefficient a Tolergnte coefficient
10-8/K 10-5/K
+100 +15 1A A F Red +and Violet
+30 1B G
0 +15 1A c F Black
+30 1B G
+60 1F H
-33 +15 1A H F Brown
+30 1B G
-75 +15 1A L F Red
+30 1B G
-150 +15 1A P F Orange
+30 1B G
+60 1F H
-220 +15 1A R F Yellow
+30 1B G
+60 1F H
-330 +30 1A S G Green
+60 1B H
“470 +30 1A T G Blue
-750 +60 1A U H Violet
+120 1B J
+250 1F K
-1 000 +60 1A Q H Red and Yellow
+120 1B J
+250 1F K
-1500 +250 1F V K Orange and Orange
-2 200 +500 1F K L Yellow and Orange
-3 300 +500 1F D L Green and Orange
-4 700 +1 000 1F E M Blue and Orange
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-5 600 +1 000 1F F M Black and Orange
+1402 a2 -1 000 a 1C SL - Grey
+2502 o 2-1750 a 1D UM - White

NOTE 1_Prof o rod.
NOTE 2 ¢ values +33 x 10°%/K and -47 x 107%/K are also obtained on request.

NOTE-3—The nominal temperature coefficients and their tolerances are defined using the capacitance change
between the temperatures 20 °C and 85 °C.

NOTE 4 A capacitor with a temperature coefficient of 0 x 107%/K and a tolerance on temperature coefficient of

4 Bt . . i . " " RN
i30 TU 7TV TS UESIYITdled d5 a4 Lo UAdpPdUIlul (subllass TD).

a  Those temperature coefficient values are not subject to inspection, since no limits for relative capacithnce
Mariation are specified in Table 3.

4.2.52 Limitsof Permissible relative variation of capacitance

Tablg 3 shows for each combination of temperature coefficient and toleyance the permigsible
relative variation of capacitance expressed in parts per thousand atboth the upper and lower
category temperatures. Temperature coefficients and tolerances(@are expressed in part$ per
millign per Kelvin (1076/K). In the case of reference temperatute)25 °C, see Table B.1 fpr an
explgnation of the permissible relative variation of capacitancés

Figune A.1 to Figure A.15 show the limits of variation of/capacitance with temperature fdr the
temperature coefficients and subclasses listed in Table,3.
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5 Test and measurement procedures

5.1

General

This Clause 5 supplements the information given in IEC 60384-1:20082021, Clause—4 5 to
Clause 10.

5.2

See |

Visual examination and check of dimensions

EC 60384-1:2008,;2021, 7.1.

5.3
5.3.1
5.3.1

See

5.3.1

The

=<

n

5.3.1

The
spec

5.3.2

5.3.2,

See

5.3.2

See

Electrical tests
Capacitance
.1 General

EC 60384-1:20082021, 6.3, with the details of 5.3.1.2 and 5.3.1.3.

.2 Measuring conditions
apacitance shall be measured in accordance with the following details:

easuring voltage: <5 V RMS, unless otherwise specified in the detail specification;
requency: Cn = 1000 pF, 1 MHz (+20 %).0r'100 kHz (20 %)

(referee frequency 1 MHz);

Cn > 1000 pF, 1 kHz (¥20°%) or 100 kHz (20 %)

(referee frequency 1.kHz).

.3 Requirements

Capacitance value shall correspond with the-rated nominal value taking into accour
fied tolerance.

Tangent of loss angle (tan o)
1 General

EC 60384-1:20082021, 6.4, with the details of 5.3.2.2 and 5.3.2.3.

.2 Measuring conditions

b.3. 1.

5.3.2

.3 Requirements

The tangent of loss angle shall not exceed the limits given in Table 4.

t the
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Table 4 — Tangent of loss angle

Nominal Tangent of loss angle (tan &) x 10~
it
capactiance | 41002« > -750 [-750 2 a > -1 500 33003245
pF and SL (1C) and UM (1D) -1500 2 qa > -3 300 25 660“ a <-5600
C0G u2J

Cy 250 15 20 30 40 50

5 Cy<50 [1,6x(150/ Cy+7)| 2x(150/Cy +7) 3 x (150/Cy + 7) 4 x 5 x
(150 / Cy + 7) (150 / C\ + 7)
Cy<3 When the measurement is required by the user, the detail specification shall specify the limit.

5.3.3 Insulation resistance (R;)

5.3.311 General
See |EC 60384-1:20082021, 6.1, with the details of 5.3.3.2 and 5.3.3.3.

5.3.312 Measuring conditions

See |EC 60384-1:20082021, 6.1.2, with the following details:

For Ur < 100 V, the measuring voltage may be of any value notgreater than Ug, the reference

voltage being Ug.

The yoltage shall be applied immediately at the spegified value for 60 s + 5 s for qualification
approval testing and periodic tests (Group C). Forlet-by-lot testing (Group A), the test may be
terminated in a shorter time, if the required value of insulation resistance is reached,| The
prodiict of the internal resistance of the voltage source and the nominal capacitance df the
capatitor shall not exceed 1 s unless otherwise-prescribed specified in the detail specification.

The ¢harge current shall not exceed 0,05 A.

The insulation resistance (R;) shall be measured at the end of the 1 min period.

5.3.3/.3 Requirements

The insulation resistance (R;) shall meet the requirements given in Table 5.

Table 5 — Insulation resistance requirements

Style Measuring points Cy =10 nF Cy > 10 nF
R, R, x Cy
Insulated 1a and 1c
210 000 MQ 2100 s
Non-insulated 1a

5.3.4  Voltage proof
5.3.4.1 General
See IEC 60384-1:20082021, 6.2, with the details of 5.3.4.2 and 5.3.4.3.

5.3.4.2 Test conditions

The product of R; and the nominal capacitance C, shall be smaller than or equal to 1 s.
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The charge current shall not exceed 0,05 A.

5.3.4.3 Test voltage

The test voltages in accordance with Table 6 and Table 7 shall be applied between the
measuring points of IEC 60384-1:20082021, Table 3, for a period of 1 min for qualification
approval testing and for a period of 1 s for the lot-by-lot quality conformance testing.

Table 6 — Test voltages for single layer ceramic capacitors

Rated voltage Test voltage
\Y \
< 500 2,5 Ug
> 500 1,5 Ug + 500

NOTE—The test voltage of Ug > 500 V in test C (external insulation) is 1,5 Uy +
500 V or is in accordance with the requirements of the detail specification.

Table 7 — Test voltages for leaded multilayer ceramic capacitors

Rated voltage Test voltage
\Y \

Ug <100 2,5 Ug
100 < Ug = 200 1,5 Ug + 100
200 < Ug = 500 1,3 Ug + 100

500 < Ug 1,3 Ug

5.3.44 Requirement

Therg shall be no breakdown-erflashover during the test.

5.4 | Temperature coefficient (¢) and temperature cyclic drift of capacitance
5.4.1 General
See |[EC 60384-1:20082021, 6.8.3.2, with the details of 5.4.2 to 5.4.4.

5.4.2 Preliminary drying
The ¢apacitors shall be dried in accordance with |EC 60384-1:20082021 53 for 16 h to 24 h.

5.4.3 Measuring conditions

See |IEC 60384-1:20082021, 6.8.1.2 and 6.8.1.3.

5.4.4 Requirements

The capacitance deviation at upper and lower category temperatures (and such other
temperatures as may be specified in the detail specification) shall not exceed the limits given
in Table 3.

The temperature cyclic drift shall not exceed the limits given in Table 8.
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Table 8 — Temperature cyclic drift limits

a rated in 1078/K Requirements 2
+100 2 ¢ > -150 0,3 % or 0,05 pF
CO0G
-150 2 a > -1 500 1 % or 0,05 pF
SL (1C) and UM (1D)
u2J
-15002a2=-5600 2 % or 0,05 pF
a8  Whichever is the greater.

5.5 Robustness of terminations

See |EC 60384-1:20082021, 7.3.

5.6 | Resistance to soldering heat
5.6.1 General
See |EC 60384-1:20082021, 9.1, with the details of 5.6.2 to, 5.6/4.

5.6.2 Initial measurement

The ¢apacitance shall be measured in accordance:with 5.3.1.

5.6.3 Test conditions

There shall be no preliminary drying.

5.6.4 Final inspection, measurements and requirements

The ¢apacitors shall be visually_examined. There shall be no visible damage and the mafking
shall|be legible.

The ¢apacitances shaltbe measured in accordance with 5.3.1, and the change shall not exceed
the vplues in Table 9.

Table 9 — Requirements

a rated in 1075/K Requirements 2

+100 2 ¢ 2 -750 0,5 % or 0,5 pF
CO0G and U2J

-750 > o 2 -1 500 1% or 1 pF

SL (1C) and UM (1D)

a<-1500 3 % or 1 pF

2  Whichever is the greater.

5.7 Solderability
5.71 General
See |IEC 60384-1:20082021, 9.2, with the details of 5.7.2 and 5.7.3.
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5.7.2 Test conditions

There shall be no preliminary drying.

The requirements for the globule test method shall be—preseribed specified 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.

5.7.3 Final inspection, measurements and requirements

The terminations shall be examined for good tinning as evidenced by free flowing of the solder
with fvetting of the Terminations, or see the detail specification for the wetting balance method.

5.8 | Rapid change of temperature (if required)
5.8.1 General
See |EC 60384-1:20082021, 8.1, with the details of 5.8.2 to 5.8.4.

5.8.2 Initial measurement

Initia] measurements shall be carried out as-preseribed specified in 5.3.1.

5.8.3 Test conditions

The pumber of cycles: 5.
Duration of exposure at the temperature limits: 30 min.

5.8.4 Recovery

The ¢apacitors shall recover for 24 h £:2°h.

5.9 Vibration
5.9.1 General
See |EC 60384-1:20082021, 7.4, with the details of 5.9.2 and 5.9.3.

5.9.2 Test conditions
The following-degree of severity of test Fc applies:

e| 0,75'mm displacement or 100 m/s2, whichever is the lower amplitude, over one gf the
following frequency ranges: 10 Hz to 55 Hz, 10 Hz to 500 Hz, 10 Hz to 2 000 Hz.

The total duration of the test shall be 6 h.

The detail specification shall specify the frequency range and shall also-preseribe specify the
mounting method to be used. For capacitors with axial leads and intended to be mounted by
the leads only, the distance between the body and the mounting point shall be 6 mm £ 1 mm.

5.9.3 Final inspection, measurements and requirements

The capacitors shall be visually examined. There shall be no visible damage.
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5.10
5.10.

See |

Bump (repetitive shock)
1 General

EC 60384-1:20082021, 7.5, with the details of 5.10.2 to 5.10.4.

The detail specification shall state whether the bump (repetitive shock) or the non-repetitive
shock test applies.

5.10.2 Initial measurements

Not r

5.10.

The dletail specification shall state which of the following preferred severities applies:

quitTed:

3 Test conditions

Total number of bumps: 1 000 or 4 000

Acceleration: 400 m/s2 100 mis2
or

Pulse duration: 6 ms 16\ms

The fetail specification shall also—presecribe specify the (mounting method to be used| For
caparitors with axial leads and intended to be mounted.by the leads only, the distance betyveen
the bjody and the mounting point shall be 6 mm + 1 mm,

5.10.4 Final inspection, measurements and‘requirements

The gapacitors shall be visually examined and measured and shall meet the requirements given
in 5.11.4.

5.11| Shock (non-repetitive shock)

5.11.1 General

See |[EC 60384-1:20082024, 7.6, with the details of 5.11.2 to 5.11.4.

The fetail specification’/ shall state whether the bump (repetitive shock) or the non-repstitive
shock test applies:

5.112 Initiallmeasurements

Not required.

5.11.3 Test conditions

The detail specification shall state which of the preferred severities applies as stated in Table 10.

Pulse-shape: half-sine.
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Table 10 — Preferred severities (of non-repetitive shock)

Peak acceleration Corresponding duration of the pulse
m/s? ms
300 18
500 11
1000 6

IEC 60384-8:2024 RLV © IEC 2024

The detail Qpp(‘ifiratinn shall also pracr‘riha Qppr‘ify the mmlm‘ing method to be used For

capatitors with axial leads and intended to be mounted by the leads only, the distance betyween
the bjody and the mounting point shall be 6 mm £ 1 mm.

5.114 Final inspection, measurements and requirements

The ¢apacitors shall be visually examined. There shall be no visible damage."and the mafking
shall|be legible.

The ¢apacitances shall be measured in accordance with 5.3.1, andhe change shall not exceed
the vplues in Table 11.

Table 11 — Maximum capacitance change

a rated in 1078/K Requirements 2

0,5 % or 0,5 pF

+100 2 a 2 -750

CO0G and U2J
-750 > o 2 -1 500 1% or 1 pF
SL (1C) and UM (1D)

a<-1500 3 % or 1 pF

a8  Whichever is the greatec.

5.12| Climatic sequence
5.121 General

See |EC 60384-1:26082021, 8.2, with the details of 5.12.2 to 5.12.6.

5.12.2 Initial measurements

Not required, see 5.6.4, 5.10.4, or 5.11.4 as applicable.

5.12.3 Dry heat

See |IEC 60384-1:20082021, 8.2.3.

5.12.4 Damp heat, cyclic, Test Db, first cycle
See |IEC 60384-1:20082021, 8.2.4.

5.12.5 Cold

See |IEC 60384-1:20082021, 8.2.5, with the following details:

The capacitors shall be visually examined. There shall be no visible damage.
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5.12.6 Low air pressure
5.12.6.1 General
See IEC 60384-1:20082021, 8.2.6, with the details of 5.12.6.2 to 5.12.6.4.

5.12.6.2 Test conditions

The test, if required in the detail specification, shall be made at a temperature of 15 °C to 35 °C
and a pressure of 8 kPa. The duration of the test shall be 1 h.

5.1263— Testprocedures

Immediately after achieving the low pressure, Ug shall be applied for 1 min to 2 min-

5.126.4 Final inspection and requirements

The ¢apacitors shall be visually examined. There shall be no visible damage.

5.12J7 Damp heat, cyclic, Test Db, remaining cycles
5.12[7.1 General
See |[EC 60384-1:20082021, 8.2.7, with the details of 5.12.%2'to0 5.12.7.4.

5.12)7.2 Test conditions

The fest conditions are shown in Table 12.
No voltage is applied.

Table 12 — Number of damp heat cycles

Category. Number of cycles of 24 h
-/-/68, 5
-1+121 1
-/-/10 1
-/-/04 0

5.12j7.3 Recovery

After|6 h'te' 24 h recovery, the capacitors shall be measured.

5.12.7.4 Final inspection, measurements and requirements

The capacitors shall be visually examined. There shall be no visible damage and the marking
shall be legible.

The capacitors shall be measured and shall meet the requirements in Table 13.


https://iecnorm.com/api/?name=a6df095e172acc06189507721a478980

- 24 — IEC 60384-8:2024 RLV © IEC

Table 13 — Final inspection, measurements and requirements

2024

Measurement Measuring a rated Requirements
conditions and (subclass)
+100 2 ¢ = =750 (1A) Capacitance change
1B 0, a
COG (1B) <2 %or1pF
+100 2 a 2 -750 (1F) Capacitance change
SL (1C) <3%or1pF?
Capacitance 5.3.1 u2J
-750 = « = -1 500 (1F)
UM T D)
-1500 > a2 -5600 (1F) Capacitance change
<5 % or 1 pR&
Tlangent of 5.3.2 All as and subclasses < 2 x value‘of,5.3.2.3
Ipss angle
IInsulation 5.3.3 All as and subclasses R, 22 500 MQ'or R, x C\ 229|s b
resistance
NOT[E See 4.2.5 and Table B.1 for explanation of the subclass codes.
a8 Whichever is the greater.
b Whichever is the lesser.
5.13| Damp heat, steady state
5.131 General
See |[EC 60384-1:20082021, 8.3, with the details of 5.13.2 to 5.13.5.
5.13.2 Initial measurement
The ¢apacitance shall be measured:in accordance with 5.3.1.
5.133 Test conditions
No voltage is applied, unless otherwise specified in the detail specification.
The $everity of the test should be selected from the test conditions as shown in Table 14 and
as specified in the‘detail specification.
The duratien~time of the test should be selected in accordance with 4.1 and shall be spetified

in thT detail specification.

Table 14 -Test conditions for damp heat, steady state

Severity Temperature Relative humidity
°C %
1 +85+ 2 85+3
2 +60 + 2 93+3
3 +40 2 93+3

When the application of voltage is-preseribed specified, Ug shall be applied to one half of the
sample and no voltage shall be applied to the other half of the sample.
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Within 15 min after removal from the damp heat test, the voltage proof test in accordance with
5.3.4 shall be carried out, but with the rated voltage applied.

5.13.4 Recovery

After 6 h to 24 h recovery, the capacitors shall be measured. If they fail to meet the
requirements, they may be measured again after a recovery period of 6 h to 24 h.

5.13.5 Final inspection, measurements and requirements

The capacitor shall be visually examined.

There shall be no visible damage and the marking shall be legible.
The ¢apacitors shall be measured and shall meet the requirements in Table 15,

Table 15 — Final inspection, measurements and requirements

Mdasurement Measuring o rated Requirements
conditions and (subclass)
+100 2 « 2 -750 (1 A) Capacitance change
1B 0, a
COG (1B) <2 %or1pF
+100 2 ¢ 2 -750 (1 FY Capacitance change
SL (1C) <3%or1pF?
Capacitance 5.3.1 u2J
-750 2 a 2 -1 500 (1F)
UM (1 D)
-1 500 > o2 =5 600 (1F) Capacitance change
<5%or1pF?@
Tlangent of 5.3.2 All as\and subclasses < 2 x value of 5.3.2.3
Ipss angle
Insulation 5.3.3 All as and subclasses R, 22500 MQ or R, x C,, 225s b
resistance

NOT[E See 4.2.5 and Table B.1 for explanation of the subclass codes.

a8 Whichever is the greatet:

b Whichever is the lesser.

5.14| Endurance

5.14.1 < General

See |IEC 60384-1:20082021, 8.5, with the details of 5.14.2 to 5.14.5.

5.14.2 Initial measurement

The capacitance shall be measured in accordance with 5.3.1.

5.14.3 Test conditions

The capacitors shall be tested in accordance with Table 16.
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Type Temperature Rated voltage Test voltage Duration
\Y \Y h

Leaded multilayer Upper category Ug < 200 1,5 Ug 1 000
ceramic capacitors temperature

200 < Ui = 500 1,3 Ug 1500

500 < Uy 1,2 Ug 2 000

Others Upper category Ug 1,5 Ug 1 000
temperature

5.14.4 Recovery

The gapacitors shall be subjected for 6 h to 24 h to the standard atmospheric, €ondition

testing.

5.14)5 Final inspection, measurements and requirements

The ¢apacitor shall be visually examined. There shall be no visible damage and the ma

shall|be legible.

The ¢apacitors shall be measured and shall meet the requirements in Table 17.

Table 17 — Final inspection, measurements and requirements

Measurement Measuring a rated Requirements
conditions and (subclass)
+100 2 a 2 =750 Capacitance change
0, a
COG and U2J =3%or1pF
+100 2 a =2 =750 Capacitance change
0, a
Capacitance 5.3.1 St <5%or1pF
-750 2 a 2 -1 500
UM
-1500 > a 2 -5 600 Capacitance change
<10%or1pF?@
Tlangent of 5.3.2 All as and subclasses < 1,5 x value of 5.3.2.3
Ipss angle
Insulation 5.3.3 All as and subclasses R, 24000 MQ or R, x Cy, 2 40)
resistance

NOTE _,Seel4.2.5 and Table B.1 for explanation of the subclass codes.

a Whicheveris-the grna}nr_

b Whichever is the lesser.

5.15 Component solvent resistance (if required)

See |IEC 60384-1:20082021, 9.4.

5.16 Solvent resistance of the marking (if required)

See |IEC 60384-1:20082021, 9.5.
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6 Marking

6.1 General

See |IEC 60384-1:20082021, 4.3, with the details of 6.2 to 6.6.

6.2 Information for marking

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)
b)

=

bminal capacitance,

ted voltage (DC voltage may be indicated by the symbol: ——=[IEC 60417-5031(2004-10)]
o — )

-
Faty

c) tqlerance on nominal capacitance;

d) temperature coefficient and, space permitting, its tolerance in code, seg Table 2;
e) year and month (or week) of manufacture;

f)
9)
h)
i)
Inforination required under item b) and d) may be giveh'in code form under the manufacturer's,
or ndtional, type or style designation.

3

anufacturer's name or trade mark;

[¢)

limatic category;

3

anufacturer's type designation;

—

g¢ference to the detail specification.

6.3 | Marking for code of temperature coefficient

Coding of temperature coefficient is given.in Table 2. In case of colour code spot, stripe of ring
may |be used; moreover, for temperatdre coefficients, where two colours are required, the
secohd colour may be provided by the-colour of the body or of the typographical marking.

6.4 | Marking on the body
The fapacitor shall be clearly marked with items a), b) and c) of 6.2 and with as many as

poss|ble of the remainingnitems as is considered necessary. Any duplication of informatipn in
the marking on the capacitor should be avoided.

6.5 | Marking of-the packaging

The packaging/containing the capacitor(s) shall be clearly marked with all the information
listeq in 672:

6.6 —Additiomat marking

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

7 Information to be given in a detail specification

71 General

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- specificationand indicated in the test schedules, for example by an asterisk.
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The information given in 7.2 may for convenience, be presented in tabular form.

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

7.2 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 gjven in the detail specification. All dimensions shall-preferably be stated in millimetres,
howgver when the original dimensions are given in inches, the converted metric dimensigns in
millimetres shall be added.

of the body and the wire spacing, or for cylindrical types, the body diameterpand the length and
diampter of the terminations. When necessary, for example when{ya number of items
(capacitance values/voltage ranges) are covered by a detail specification, the dimensiong and
their jassociated tolerances shall be placed in a table below the drawing.

Normally, the numerical values shall be given for the length of the body, the"width and h’}eight

When the configuration is other than described above, the detail’specification shall state [such
dimepsional information as will adequately describe the capacitors. When the capacitor is not
designed for use on printed boards, this shall be clearly stated in the detail specification.

7.3 | 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 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 applicatipn of
the vjbration and the bump or shock tests.

7.4 | Ratings and characteristies
7.41 General

The Jratings and characteristics shall be in accordance with the relevant clauses of this
document, togetherwith the provisions of 7.4.2 to 7.4 .4.

7.4.2 Nominal*capacitance range

The haominal raparitnnr‘p range shall he Qppr‘ifipd as described in 42 4 1

When products approved to the detail specification have different ranges, the following
statement should be added: "The range of capacitance values available in each voltage range
is given in the register of approvals, available for example on the IECQ on-line certificate system
website www.iecq.org".

7.4.3 Particular characteristics

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

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

7.5 Marking

The detail specification shall specify the content of the marking on the capacitor and on the
packaging. Deviations from Clause 6 shall be specifically stated in the detail specification.

8 Quality assessment procedures
8.1 Primary stage of manufacture

For single layer capacitors, the primary stage of manufacture is the metallizing-6f the dieléctric
to fofm the electrode; for multilayer capacitors, it is the first common firing"0f' the dieleftric-
electfode assembly.

8.2 | Structurally similar components

Capdcitors, considered as being structurally similar, are capacitors produced with similar
procgsses and materials, though they-may can be of different«ase sizes and values.

8.3 Certified test records of released lots

The jinformation required in IEC 60384-1:20082024) "Q.1.5, shall be made available when
presgribed specified in the detail specification and\when requested by a purchaser. Aftgr the
endurance test the parameters for which variables'information is required are the capacifance
chanpe, tan 6 and the insulation resistance.

8.4 | Qualification approval
8.4.1 General

The [procedures for qualification approval testing are given in IEC 60384-1:20082021,
Clause Q.2.

The gchedule to be used-for qualification approval testing on the basis of lot-by-lot and pefiodic
tests|is given in Angex“C. The procedure using a fixed sample size schedule is given in 8.4.2
and $.4.3.

8.4.2 Qualification approval on the basis of the fixed sample size procedure

The fixed-sample size procedure is described in IEC 60384-1:20082021, Q.2.4. The sample
shalllbefepresentative of the range of capacitors for which approval is sought. This rangg may
or-may-not be different from the complete range covered by the detail specification.

When approval is sought for one temperature coefficient only, the sample shall consist of
specimens having the lowest and highest voltages, and for these voltages the lowest and
highest capacitance values. 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) for each temperature coefficient. Where the
total range consists of less than four values, the number of specimens to be tested shall be that
required for four values. When approval is sought for more than one temperature coefficient,
see 8.4.3.

Spare specimens are permitted as follows.
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Two (for six values) or three (for four values) per value may be used as replacements for
specimens which are non-conforming because of incidents not attributable to the manufacturer.

The numbers given in Group 0 assume that all groups are applicable. If this is not so, the
numbers may be reduced accordingly.

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

the a

Non-
grou

"One

the tg¢sts of a group.

dditional groups.

er of perm|SS|bIe non- conformances for quallflcat|on approval tests.

Tests

complete series of tests specified in Table 18 and Table 19 are required)fer the app
acitors covered by one detail specification. The tests of each groupcshall be carrie
order given.

whole sample shall be subjected to the tests of Group 0 and-then divided for the
DS.

conforming specimens found during the tests of Group.0 shall not be used for the
DS,

non-conforming item" is counted when a capacitor has not satisfied the whole or a p

Whe

Groups 1 and 2 shall be carried out on_the smallest temperature coefficient, but the teg
Groups 3 and 4 shall be carried out ony€dch individual temperature coefficient.

The approval is decided on an individual temperature coefficient basis in accordance wit
issible number of non-conférming items indicated in Table 18. In order to calculatg

perm
total
confg
the n

The g@pproval is granted when the number of non-conforming items is zero.

TabIT 18 and\Table 19 together form the fixed sample size test schedule. Table 18 include

detai
of te

approval is sought for more than oneitemperature coefficient at the same time, teg

actual non-conforming items for temperature coefficients other than the smallest, the

on-conforming items*in Group 3 and Group 4 for that particular temperature coeffici

ith the

roval
d out

bther

bther

art of

ts of
ts of

h the
the
non-

rming items in Group 1 and Group 2 for the smallest temperature coefficient are ad(:Jed to

nt.

s the

i|s for the sampling and permissible non-conforming items for the different tests or gr

5ts Table 19 together with the detalls of the test contalned |n Clause 5 gives a com

sumn

oups
plete

the test method or cond|t|ons of test a chome—has—te shaII be made in the deta|l specmcatlon

The conditions of test and performance requirements for the fixed sample size test schedule
shall be identical to those-preseribed specified in the detail specification for quality conformance
inspection.
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Table 18 — Sampling plan together with numbers of permissible non-conforming items

for qualification approval tests, assessment level EZ

Group Test Subclause of this Number of Permissible
No. document specimens number of
non-conforming
items
nb Cd
0 Visual examination 5.2
Dimensions 5.2
Capacitance 531
Tangent of loss angle 5.3.2 108 0
Voltage proof 5.3.4
Insulation resistance 5.3.3
Spare specimens 8
1A Robustness of terminations 5.5 12 0
Resistance to soldering heat 5.6
Component solvent resistance °© 5.15
1H Solderability 5.7 24 0
Solvent resistance of the marking °© 5.16
Rapid change of temperature 2 5:8
Vibration 59
Bump or shock 2 510 or 5.11
1 Climatic sequence 5.12 36 0
2 Damp heat, steady state 5.13 24 0
3 Endurance 5.14 36 0
4 Temperature coefficient (¢)(and 5.4 12 0
cyclic drift of capacitance
a8 Als required in the detail specification.
b Qapacitance/voltage gombinations, see 8.4.2.
¢ Iffrequired in the detail specification.
4 This is the actéptance number, and not exceeded for acceptance.
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Table 19 — Test schedule for qualification approval

Subelancsnumberandl b Cepelitene ortee® lomberer Fepiermanss
test® or specimens—(n) requirements?
ND and number
b e
seaterming
items{e)®
Group- 0 ND See
eble—d
Eoghte-markdng-and-as
SFEQ.F.EQ. the-dely
: i ) ) e ) Foation
angle(tan-5) {see 4.3.1)
3 3 . . S ) fication in433
method
. ‘ S ) fication v ‘
method
Group-1/ D See
Table 4
5 = ¢ . L .
e Vo-visible-damage
5.0 . . )
) S . fioatiGhf
e
; = . R .
IIG visible-damage
——|applicable) Method-2 v
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test?®

b
or
ND
b
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Table 5-(3of 4)
Subclause number-and b Conditions-of test® Numberof Performance
test?® or specimens{n) requirements?
ND amsmume e
b ¢ .
items—{e)-°
Group-1 D See
Buration—6-+ A\
4125 Lold B .(19
temperature (b.
Duration:2-h ’
A o
[ |~
\eq“*e*b*‘h‘*de‘a”.ﬁ. _ ij\)
. . . A
— <,O
Leai .
l—n&u—l&g@m&iﬁ-&nee v As-in4-42.7.4
Group-2 D (\}7 See
:)\\ Table 4
Q‘ Recovery: 6-hto 24 h
> oo .
Leai ;
Tangent orJoss angle 7 As I35
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Test? Conditions of test @ D or n c Performance
b H a
ND (see Table 18) requirements
GROUP 0 ND See Table 18
5.2 Visual examination As in 5.2
Legible marking and as
specified in the detail
specification
5.2 Dimension (detail) See the detail
sSpecification
5.3.1] Capacitance Frequency: ... Hz Within specified
) tolerance
Measuring voltage: V RMS
5.3.2| Tangent of loss Frequency and measuring As in 5.312.3
angle (tan 9) voltage same as in 5.3.1
5.3.3] Insulation See detail specification for the ASIn"5.3.3.3
resistance method
5.3.4| Voltage proof See detail specification for the No breakdown or
method flashover
GROUP 1A D See(Tgble 18
5.5 Robustness of Visual examination No visible damage
termination )
Capacitance
5.6.2| Initial measurement
5.6 Resistance |[No pre-drying
to soldering heat ) L
See detail specification for the
method
5.6.4| Final inspection, Visual examination No visible damage
measurement and ) )
requirements Legible marking
Capacitance AC/C as in 5.6.4
5.15 | Component solvent |Solvent; ¢ See detail specificafion

resistance
(if applicable)

Solvéenftemperature:
Nethod 2

Recovery: ...
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Test 2 Conditions of test 2 D or n c Performance
ND b (see Table 18) requirements 2
GROUP 1B D See Table 18
5.7 Solderability See detail specification for the Good tinning as
method evidenced by free

flowing of the solder with
wetting of the
terminations, or see the
detail specification for
wetting balance method

5.16 Solvent resistance |[Solvent: ... Legible marking
ortre HldlKillg \II SOIVETIL telperduure. ..
applicable) Method 1 QN
Rubbing material: cotton wool \/
Recovery: ... Q‘
5.8.2] Initial measurement | Capacitance (l/b‘
5.8 Rapid change of T, = Lower category temperature A Q
temperature (b

Ty = Upper category temperature ‘>‘/

Five cycles (b(b

Duration ¢z, = 30 min Q)Q

Recovery: 24 h+ 2 h C)
N

Visual examination No visible damage

O~
~7

5.9 Vibration For mounting method see detail

nount L
specification £ >
R

4
Frequency range:
from ... Hz to ... Hz 0\\
Amplitude: 0,75 mm or S\
acceleration 100 m/s? (%)

(whichever is the less s@e)
Total duration: 6 h

5.9.3| Intermediate Visual examinatii\@ No visible damage
inspection O

5.10 | Bump (or shock, For mounKig ethod see detail
see 5.11) specifica\@

Nqua) of bumps: ...
céeleration: ... m/s?
ation of pulse: ... ms
5.11 | Shock (or bump()<:>For mounting method see detail
specification

see 5.10) @
Acceleration: ... m/s?

Duration of pulse: ... ms

5.10.4 or @ Visual examination No visible damage

/ ) . Legible marking
& inspection,
asurements and

requirements

Capacitance AC/C as in 5.11.4
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Test ? Conditions of test @ D OE n c Performance
H a
ND (see Table 18) requirements
GROUP 1 D See Table 18
5.12 Climatic sequence

5.12.2
5.12.3

5.12.4

5.12.9

5.12.

5.12.

5.12.

5.12.

Initial measurement

Dry heat

Damp heat, cyclic,
Test Db, first cycle

Capacitance

Temperature: upper category
temperature
Duration: 16 h

Cold

Low air pressure (if
required by the
detail specification

6.4 Final inspection
and
requirements

Damp heat, cyclic,
Test Db, remaining
cycles

.4 Final inspection,
measurement
and
requirements

Temperature: lower category
temperature
Duration: 2 h

Visual examination

Air pressure: 8 kPa

Visual examination

Recovery: 6 hto 24 h

Visual examination

Capacitance

\
S

O

&
No visi mage
v
&V

No breakdown or
flashover

No visible damage
Legible marking

AC/C as in 5.12.7.4

Tangent of loss angle \"Q Asin 5.12.7.4
Insulation resistanc{g& As in 5.12.7.4
\4
Group 2 K\ D See Table 18
5.13 | Damp heat, steady \O
state N~
N wo
5.13.2 Initial Cap \nce
measurements Recovery: 6 h to 24 h
5.13.p Final inspection, 4§R§ual examination No visible damage
measurements an(C) Legible marking
requirements O
@' Capacitance AC/C as in 5.13.5
O Tangent of loss angle As in 5.13.5
(.é Insulation resistance As in 5.13.5
Group 3/~ D See Table 18
5.14 TEndurance Voltage: V
Duration: h

5.14.2 Initial measurement

5.14.5 Final inspection,

measurement and
requirements

Capacitance
Recovery: 6 h to 24 h

Visual examination

Capacitance
Tangent of loss angle

Insulation resistance

No visible damage
Legible marking

AC/C as in 5.14.5
As in 5.14.5
As in 5.14.5
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Test ? Conditions of test @ D or n c Performance
ND b A a
(see Table 18) requirements
Group 4 ND See Table 18

5.4 Temperature
coefficient (a) and
cyclic drift

Conditioning pre-drying for
16 hto24 h

AC/C asin 5.4.4

@ Subclause numbers of test and performance requirements refer to Clause 5.

b

In this table: D = destructive, ND= non-destructive.
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Annex A
(rormativeinformative)

Figures with limits of variation of capacitance with temperature
for certain temperature coefficients and classes

See Figure A.1 to Figure A.15.
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Figure A.1 — a: +100 (10-6/K)
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IEC
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Annex B
(normative)

Combination of temperature coefficients and tolerances
for the reference temperature of 25 °C

IEC 60384-8:2024 RLV © IEC 2024

Temperature coefficients of capacitance, tolerances and related codes are shown in Table B.1

Table B.1 — Combination of temperature coefficients and tolerances

for the reference temperature of 25 °C

\
N
Permissible relative variation in capacitance in parts
Temperature P P A‘{/
Céde of coefficient and 1 000 between 25 °C and given temperature W
temperature the tolerance . ; : : U : (‘Lfvn .
coificient ower category temperature pper ca eg?\@ peraturke
and folerance o Tolerance X ~l/
-55°C | -40°C | -25°C | -10°C | +70 °C +ef,q@ +100 °C | +125 °C
108K | 106K fod
2,40/ 1,95/ 1,50/ 1,05/ 1,3 V1 80/ 2,25/ 3,00/
P0G 0 30 581 | 472 | 363 | 254 1,’@ 180 | 225 | d00
_ 50,4/ 41,0/ 31,5/ 2211 69,2/ -52,2/ | -65,3/ | —-§7,0/
2 7901 #1201 g7 | 713 | 549 | 384 §(s284 | -378 | -47.3 | -$3,0
rd
o = npminal temperature coefficient 6\
NOTH CO0G andU2J (Code of temperature coefficient and toleﬁ@quoted EIA198-1-F.
N
%
\g@
¥
xO
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CA

Annex C
(normative)

Quality conformance inspection

Formation of inspection lots

C.11 Groups A and B inspection

These-tests-shall be carried out ona-lot hy lot basis

A m

following safeguards:

a) The inspection lot shall consist of structurally similar capacitors (see 8.2);

nufacturer may aggregate the current production into inspection lots subject’ t

the

b) Fpr Group A, the sample tested shall consist of each of the values) and each of the

S M

c)

C.1.2 Group C inspection

Thesg tests shall be carried out on a periodi¢ basis.

Sam
divid
ratin

range.

Cc.2

The

Clause- 2, Table-6-ef the blank-detail- specification Table C.3 and Table C.4.

C.3

Whe

d|mensions contained in the inspection lot:

gpresented in the lot.

fl there are less than five of any one value in thesample, the basis for the drawi
sgmples shall be agreed upon between the manufaeturer and the certification body (C

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

br Subgroup B2, the sample shall include capacitors “0f/every temperature coeff

bd into high, medium and low capacitance values. In subsequent periods, different vo
i and capacitance values in preduction shall be tested with the aim of covering the v

Test schedule

s$chedule for the-lot-by-lot and periodic tests for quality conformance inspection is giv

Delayed delivery

cient

hg of
B).

bles shall be representative of the ¢urrent production of the specified periods and shall be

Itage
hole

en in

1in accordance with the procedures of IEC 60384-T- 20082021, . 1.7, re-inspection-has-te

shall be carried out, solderability and capacitance shall be checked as specified in Groups A

and

C.4

B inspection.

Assessment levels

The assessment level(s) given in-the-blank-detail- specification-shallpreferably Table C.3 and

Tabl

e C.4 should be selected from Table C.1 and Table C.2.
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Table C.1 — Lot-by-lot inspection

Inspection EZ
Sub ¢
ubgroup IL n c
A0 100 % @
A1 S-4 b 0
A2 S-3 b 0
B1 S-3 b 0
B2 S-2 b 0
IL S inspection level;
n = sample size;
¢ S permissible number of non-conforming items.
a8 The inspection shall be performed after removal of nonconforming items by 100 %-testing durind the
npanufacturing process. Whether the lot was accepted or not, all samples for sampling inspection shqll be
inspected in order to monitor outgoing quality level by nonconforming items per million,{*1076).
Tlhe sampling level shall be established by the manufacturer,—preferably—aceording—to and should e in
agccordance with IEC 61193-2:2007, Annex A.
Im case one or more nonconforming items occur in a sample, this lot shall be’rejected but all nonconforming
items shall be counted for the calculation of quality level values. Outgoing'guality level by nonconforming items
per million (x107%) values shall be calculated by accumulating inspectiofi/data in accordance with the mgthod
gjven in IEC 61193-2:2007, 6.2.
b Number to be tested: Sample size shall be determined in accordance with IEC 61193-2:2007, 4.3.2.
¢  The content of the inspection subgroup is described in-@lause 2-of the relevant-blank-detail-specifichtion
Tlable C.3.

Table C.2 = Periodic tests

Inspection EZ

subgroup 2 » " .
C1A 6 9 0
C1B 6 18 0
C1 6 27 0
Cc2 6 15 0
C3 3 15 0
C4 12 9 0

w= periodicity in months;

n = sample size;

c = permissible number of non-conforming items

a8 The content of the inspection subgroup is described in-Clause-2-of the relevant
blank-detail specification Table C.4.

C.5 Test schedule for quality conformance inspection

For quality conformance inspection, the test schedules given in Table C.3 and Table C.4 include
sampling, periodicity, severities and requirements. The formation of inspection lots is given in
Clause C.1.
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Table C.3 — Test schedule for quality conformance inspection (lot by lot)

Lot-by-lot tests
Test? Conditions of test® D¢ IL® c Performance
or requirements
ND
Group A0 [100 % tests]
5.3.1 Capacitance Frequency: ... kHz ND 100 %9 Within specified tolerance
Measuring Voltage: ... V As in 5.3.1.3
As in 5.3.1
As in 5.3.2.3
5.3.4 Tangent of loss As in 5.3.2 s A
angle \/
5.3.3 Insulation As in 5.3.3 As in 5.3.3 2
resistance e
(Ri) Q
5.3.4 Voltage proof As in 5.3.4 As Q.;S(.]'f4.4
7
Groyp A1 [Sampling tests] O\b‘
. ORY .
5.2 | visual ND S-4€ OQ.)AS in5.2
examination Q) ) )
. Legible marking and s
) specified in the detail
\Q/ specification
Groyp A2 [Sampling tests] 6\
5.2 | Dimension(gauging) f ND€;<S-3 e 0 See the detail
0 specification
Y
Groyp B1 [Special tests] i :§
]
5.7 | solderability See detail specification for t SN D S-3¢© 0 Good tinning as evidehced
method \Q by free flowing of the
R solder with wetting of fhe
$ terminations or solder
X shall flow within ... s, hs
\Q) hall fl ithi
A applicable
5.16] Solvent Solvent: ... \\) Legible marking
resistance of the )
marking (if SolvenN{\ erature: ...
applicable) Metho
@N)fng material: cotton wool
(-< ecovery: ...
Groyp B2 [Speci ts] 9
a2l Re
5.4 | Temper Special preconditioning as in ND S-2¢€ 0
coeffici a)and | 5.2
cyclj t
Y/C) Capacitance AC/C: As in 5.4.4
a Aob\kls,/able tests, test conditions, requirements and clause numbers as selected from this document.

The information given in Table C.3 shall provide a suitable overview of the most relevant parameters of each

test, however, it shall not take precedence over any more detailed specification given in a respective clause
of this document or in a cited normative reference.

Refer to Table C.1 for lists of symbols and of abbreviated terms.

After 100 % measurement and removal of nonconforming items, a re-inspection shall be performed in order to

monitor the outgoing quality level, in accordance with the detail specification. A lot shall be rejected if one or
more nonconforming items occur in a sample during re-inspection.

Inspection levels are selected from IEC 61193-2:2007.

on dimensional measurements or other mechanisms to avoid parts exceeding the limits.

material.

This test may be replaced by in-production testing if the manufacturer installs statistical process control (SPC)

This subgroup may be omitted if a corresponding test is carried out on each manufacturing batch of dielectric
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Table C.4 — Test schedule for quality conformance inspection (Periodic test)

Periodic tests

DC
Performance
a H'H b c c .C
Test Conditions of test or )4 n c requirements
ND

Group C1A® D

Part of sample of 6 9 od

group C1

5.2 Dimensions See detail specification
(detail)

5.5 | Robustness of Visual examination No visible damage.
terminations

5.6.9 Initial Capacitance
measurement

5.6 | Resistance to No pre-drying
soldering heat

g Method: ...

5.6.4 Final inspection, Visual examination No visible damage
measurements Legible marking
and requirements

Capacitance AC/C As in 5.6.4

5.16] Component Solvent: ... Legible marking
solvent resistance
(if applicable) Solvent temperature: ...

Method 2
Recovery: ...
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Periodic tests

DC
Performance
a it b c c c
Test Conditions of test ﬁ{) Y4 n c requirements
Group C1B® D
Other part of sample 6 18 od

of subgroup C1

5.8.2 Initial
measurement

5.8 Rapid change of

Capacitance

temperature Fr=—teowereategery
(if required) temperature
Ty = Upper category
temperature
Five cycles

Duration ¢, = 30 min
Recovery: 24 h £ 2 h

Visual examination

5.9 | Vibration

5.9.9 Final inspection,
measurements
and requirements

Method of mounting: see
7.3 of this document

Frequency range:
...Hzto ... Hz

Amplitude 0,75 mm or
acceleration 100 m/s?
(whichever is the less
severe)

Total duration: 6 h

Visual examination

5.10| Bump (or Shock,
see 5.11)

Method of mounting: See
7.3 of this specification
Acceleration: ..,-m/8?
Duration of pufge” ... ms

5.11| Shock (or bump,
see 5.10)

Method of(mounting: see
7.3 of ghis‘'specification
Accelerdtion: ... m/s?
Ddration of pulse: ... ms

5.10}4 or 5.11.4

Hinal inspection,
neasurements,‘and
requirements

Visual examination

Capacitance

No™visible damage

No visible damage

No visible damage

No visible damage

No visible damage
Legible marking

AC/C As in 5.11.4
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Periodic tests

DC
Performance
a it b c c c
Test Conditions of test or Y4 n c requirements
ND
Group C1° D
Combined sample of 27 od
specimens of group
C1A and C1B
5.12 Climatic sequence
5.12.3 Dry heat Temperature: upper
category-temperature
Duration: 16 h
5.12{4 Damp heat,
cyclic, test Db,
first cycle
5.12|5 Cold Temperature: lower
category temperature
Duration: 2 h
Visual inspection No visible damage
5.12|6 Low air Air pressure
pressure (if
required by the | 8 kPa
detail
specification)
5.12]6.4 Final Visual examination No breakdown or
inspection and flashover
requirements
5.12]7 Damp heat, Recovery: 6 hto 24 h
cyclic, test Db,
remaining
cycles
5.12{7.4 Final Visual examination No visible damage,
inspection, Legible marking
measurements .
and Capacitance AC/C: As in 5.12.7.4
requirements Tangent of loss angle As in 5.12.7.4
Insutation resistance As in 5.12.7.4
N
Groyp C2° (§ D
5.13| Damp heat, 15 od
steady state
5.13J2 Initial Capacitance
measyrement
Recovery: 6 hto 24 h
5.13|5 Final Visual examination No visible damage,
InSpections, | eaiblarmarking
measurements mogTeTeTTTeT T
and Capacitance AC/C: As in 5.13.5
requirements
Tangent of loss angle As in 5.13.5
Insulation resistance As in 5.13.5
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Periodic tests

c
Test? Conditions of test® EB p° n c® :;zrtfl?rreTnaennctz
Group C3¢ D
5.14 Endurance Duration: ...h 3 15 0d
Temperature: ...°C
Voltage: ...V
5.14.2 Initial Capacitance
—measuceman Recovery: 6 hto 24 h
5.1415 Final Visual examination No visible de@
inspections, .
measurements Legible mﬂ" 9
?;c?uirements Capacitance AC/C: 6(1;1 5.14.5
Tangent of loss angle As,in 5714.5
Insulation resistance &é in5.14.5
Groyp C4¢ ND (b
5.4 | Temperature Conditioning: pre-drying 12 9 QDQ AC/C: Asin 5.4.4
coef_ficie_nt (a) and | for 16 h to 24 h C)
cyclic drift \Q/

N

Applicable tests, test conditions, requirements and clause numberés

Tlhe information given in Table C.4 shall provide a suitable o
teést, however, it shall not take precedence over any more
df this document or in a cited normative reference. \

Hefer to Table C.2 for lists of symbols and of abbrevié@terms.

a
— —

en no further non-conforming items are permit

>~

tems are permitted in the repeat testing.Q

lease of products may continue during

selected from this document.

iew of the most relevant parameters of
led specification given in a respective cl

one non-conforming item is obtained, all the tg&f the subgroup shall be repeated on a new samplg
. Release of product may continue during repeat testi

Il tests of the sub-group shall be repeate%@pne or more nonconforming item is obtained. No nonconfor

repeat testing.

kach
huse

and
ng.

ming
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Annex X
(informative)

Comparison of cross-references in relation to IEC 60384-8:2015

The drafting of this document has resulted in a new structure. Table X.1 indicates the new
clause and subclause numbers with respect to the previous edition of this document, i.e.,

IEC 60384-8:2015.

Table X.1 — Comparison of cross-references between this document and the previous

edition of IEC 60384-8 for clauses/subclauses/annexes

IEC 60384-8:2015 IEC 60384-8:2024 Notes
Fourth edition Fifth edition
Clayse/Subclause/ Annex Clause/Annex
1.1 1 Scope and Object are merged into ong glause in
12 accordance with the ISO/IEC Directiyes, Part 2
1.3 2 In accordance with ISO/IEC Ditectives, Part 2
1.4 7 In accordance with the change of clause numbers
1.5 3 In accordance with ISQ7IEC Directives, Part 2
1.6 6 In accordance with<the change of clause numbers
2 4 In accordangeWith ISO/IEC Directives, Part 2 and the
change of elause numbers
3.1t0 3.4 8.1t0 8.4 In accordance with the change of clause numbers
3.5.11t03.5.4 C.1to C.4. In accerdance with the change of clause numbers
4 5 {n accordance with the change of clause numbers
Annex A Annex A No change
- Annex B Newly added.
- Annex-C Newly added. Modified from IEC 60384-8-1:2005, Clausle 2
- Annex X Newly added.

Tablg X.2 indicates the nNew figure and table numbers with respect to IEC 60384-8:2015.

Table X.2 — Reference to IEC 60384-8 for figure/table

C 60384-8,2015
Hourth edition

Figure/Table

IEC 60384-8:2024
Fifth edition

Figure/Table

Notes

Table 1 to Table 3

Table 1 to Table 3

No change

Table 4 and Table 5

Table 18 and Table 19

In accordance with the change of table numbers

Table 6 and Table 7 Table C.1 In accordance with the change of table numbers
and Table C.2
Table 8 to Table 21 Table 4 to Table 17 In accordance with the change of table numbers
- Table B.1 Newly added

Table C.3 and Table C.4

Table X.1 and Table X.2

Newly added.

For the figure numbers,

there was no change.

IEC 60384-8:2024 RLV © IEC 2024

Newly added. Modified from I[EC 60384-8-1:2005, Table 5
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIXED CAPACITORS FOR USE IN ELECTRONIC EQUIPMENT -

Part 8: Sectional specification —
Fixed capacitors of ceramic dielectric, Class 1

2024

FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization comy
allnational electrotechnical committees (IEC National Committees). The object of IEC is to promote interns
coloperation on all questions concerning standardization in the electrical and electronic fields|/ o this er]
in pddition to other activities, IEC publishes International Standards, Technical Specifications,"Pechnical Rq
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEGyPublication(s)").

rising
tional
d and
ports,
Their

preparation is entrusted to technical committees; any IEC National Committee interested'in the subject deqt with

may participate in this preparatory work. International, governmental and non-goverpmental organizations |
with the IEC also participate in this preparation. IEC collaborates closely with thé)nternational Organizat
Standardization (ISO) in accordance with conditions determined by agreement.hetWeen the two organizati

Thie formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interng
cohsensus of opinion on the relevant subjects since each technical Committee has representation fr
interested IEC National Committees.

IEC Publications have the form of recommendations for internatiohal use and are accepted by IEC N
Cdmmittees in that sense. While all reasonable efforts are made to ensure that the technical content

Publications is accurate, IEC cannot be held responsible_forythe way in which they are used or fq
miginterpretation by any end user.

In|order to promote international uniformity, IEC National? Committees undertake to apply IEC Publid
transparently to the maximum extent possible in their national and regional publications. Any divergence b¢
anly IEC Publication and the corresponding national dr’regional publication shall be clearly indicated in the

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conf]
aspessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible f
sefvices carried out by independent certificatioh bodies.

Alllusers should ensure that they have the latest edition of this publication.

Nd liability shall attach to IEC or its(directors, employees, servants or agents including individual exper
mgmbers of its technical committeés)and IEC National Committees for any personal injury, property dam
othher damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feeg
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any othe
Publications.

At{ention is drawn to the)yNormative references cited in this publication. Use of the referenced publicati
indispensable for the coefrect application of this publication.

IEC draws attentioh ‘to the possibility that the implementation of this document may involve the use
patent(s). IEC{dakes no position concerning the evidence, validity or applicability of any claimed patent rig
regpect thergof."As of the date of publication of this document, IEC had not received notice of (a) patent(s),
may be requiréd to implement this document. However, implementers are cautioned that this may not rep
the¢ latest information, which may be obtained from the patent database available at https://patents.iec.c
shplléhotbe held responsible for identifying any or all such patent rights.
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IEC 60384-8 has been prepared by IEC technical committee 40: Capacitors and resistors for
electronic equipment. It is an International Standard.

This fifth edition cancels and replaces the fourth edition published in 2015. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) The document has been completely restructured to comply with ISO/IEC Directives, Part 2

and to make it more useable; tables, figures and references have been revised accordi
Annex X contains all cross-references of changes in clause/subclause numbers.

b) The terms have been replaced by the letter symbols in Table 3.

ngly.
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c) Code of temperature coefficient and tolerance of COG, U2J have been added in Table 4,
Table 6, Table 8, Table 9, Table 11, Table 13, Table 16 and Annex B.

d) A

nnex B has been changed from informative to normative.

e) Clause C.5 (Test schedule for quality conformance inspection) has been newly added to
withdraw the blank detail specification: IEC 60384-8-1.

The text of this International Standard is based on the following documents:

Draft Report on voting

40/3144/FDIS 40/3161/RVD

Full i
the 4

The |

This
acco
at w
desc

A list]
use i

The
stabi
spec

—

q

e W

e g

bove table.
anguage used for the development of this International Standard is English.

document was drafted in accordance with ISO/IEC Directives, Rart 2, and develop

vw.iec.ch/members_experts/refdocs. The main document _types developed by IEC
ibed in greater detail at www.iec.ch/publications.

of all parts in the IEC 60384 series, published under the general title Fixed capacito
n electronic equipment, can be found on the IEC website.

ity date indicated on the IEC website under webstore.iec.ch in the data related t
fic document. At this date, the documentWwill be

confirmed,

ithdrawn, or

vised.

hformation on the voting for its approval can be found in the report on voting ipdicated in

ed in

dance with ISO/IEC Directives, Part 1 and ISO/IEC Directives,IE€ Supplement, avalilable

are

rs for

ommittee has decided that the contents of this document will remain unchanged untjl the

b the
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FIXED CAPACITORS FOR USE IN ELECTRONIC EQUIPMENT -

Part 8: Sectional specification —
Fixed capacitors of ceramic dielectric, Class 1

1 Scope

2024

This [part of IEC 60384 is applicable to fixed capacitors of ceramic dielectric with a detined

tempgrature coefficient (dielectric Class 1), intended for use in electronic equipment,incl
leadlpss capacitors but excluding fixed surface mount multilayer capacitors of ceramic diels
whiclh are covered by IEC 60384-21 (Class 1).

ding
pctric,

Capdcitors for electromagnetic interference suppression are not included(but are covergd by

IEC $0384-14.

The ¢bject of this document is to specify preferred ratings and characteristics and to select
IEC §0384-1:2021, the appropriate quality assessment procedures, tests and meas
methpds and to give general performance requirements for thisitype of capacitor. Test seve
and fequirements specified in detail specifications referring to this document provide sp

from
uring
rities
bcific

test $everities and requirements of an equal or higher performance level. Further informjation

on the conception of generic, sectional and detail specifications can be found in the Introdu
of IEC 60384-1:2021.

2 Normative references

The following documents are referred to inthe text in such a way that some or all of their co
constitutes requirements of this document. For dated references, only the edition cited ap
For undated references, the latest edition of the referenced document (including
amendments) applies.

IEC 60384-1:2021, Fixed capacitors for use in electronic equipment — Part 1. Geg
specification

IEC $1193-2:2007, Quality assessment systems — Part 2: Selection and use of sampling
for inspection of«electronic components and packages

3 erms.and definitions

ction

ntent
blies.
any

neric

blans

following apply.

ISO and IEC maintain terminology databases for use in standardization at the following

addresses:

e |EC Electropedia: available at https://www.electropedia.org/

e |SO Online browsing platform: available at https://www.iso.org/obp
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3.1
capa

citor of ceramic dielectric, Class 1

capacitor specially designed and suited for resonant circuit application where low losses and
high stability of capacitance are essential or where a precisely defined temperature coefficient
is required, for example for compensating temperature effects in the circuit

Note 1

3.2
subc

to entry: The ceramic dielectric is defined by its nominal temperature coefficient (a).

lass

<Class 1> tolerance on the temperature coefficient for a given nominal temperature coefficient

ahla A
(see fFable23

Note 1
+20 °
capac
in gra

to entry: The nominal temperature coefficient value and its tolerance refer to the temperatutre inte
or +25 °C to +85 °C but because in practice TC curves are not strictly linear, it is necessary to define li
tance deviations (AC/C) for other temperatures (see Table 3 and Annex B). The same information is expif
hical form in Figure A.1 to Figure A.15.

val of
miting
essed

Figurd A.1 to Figure A.15 enable the user to form an estimate of the value and tolerance(of 1/C x (dC/dT)t{ , the
increnjental temperature coefficient at a given temperature 7, though this quantity is nof required specifically] to be
measyred in the test.

3.3

rated voltage

Ur

maximum DC voltage that can be applied continuously to the*terminations of a capacitor at the
rated temperature

Note 1 to entry: Maximum DC voltage is the sum of the DC€\voltage and peak AC voltage or peak pulse vpltage
appliefd to the capacitor.

4 PRreferred ratings and characteristics

4.1 Preferred characteristics

Prefgrred climatic categories only shall be given in the preferred characteristics.

The ¢apacitors covered by this document are classified into climatic categories in accordance
with the general rules given‘in IEC 60068-1:2013, Annex A.

For reference temperature of 20 °C or 25 °C, the lower and upper category temperatureg and
the duration of theidamp heat, steady state test shall be chosen from the following:

— Iqwer category temperature: -55 °C, -40 °C, -25 °C and -10 °C

— uppef category temperature: +70 °C, +85 °C, +100 °C and +125 °C

— duration of the damp heat, steady state test 4 days, 10 days, 21 days and 56 days

(40 °C, 93 % RH):

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

4.2
421

Preferred values of ratings

Rated temperature

For capacitors covered by this document, the rated temperature is equal to the upper category

temp

erature.
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4.2.2 Rated voltage (Ug)
The preferred values of rated voltage are: (25, 40, 63, 100, 160, 250, 400, 630, 1 000, 1 600,

2 500, 4 000 and 6 300) V. These values conform to the basic series of preferred values R5
given in ISO 3. If other values are needed, they shall be chosen from the R10 series.

The sum of the DC voltage and the peak AC voltage applied to the capacitor shall not exceed
the rated voltage.

4.2.3 Category voltage (Ug)

Since the rated temperature is defined as the upper category temperature, the category voftage
is eqal to the rated voltage, as defined in IEC 60384-1:2021, 3.5.

4.2. Preferred values of nominal capacitance and associated tolerance' values
4.2.41 Preferred values of nominal capacitance

Nominal capacitance values should be taken from the E6, E12 andy E24 series givgn in
IEC 60063.

4.2.4.2 Preferred tolerances on nominal capacitance

Tablg¢ 1 denotes the preferred values of tolerance on nominal capacitance.

Table 1 — Preferred tolerances o hominal capacitance

210 pF Cy <10 pF
Preferred series Tolerances Letter code Tolerances Letter code
E6 +20 % M +2 pF G
E 12 +10 % K +1 pF F
+5% J 10,5 pF D
E 24 2 % G 10,25 pF C
1 % F +0,1 pF B
4.2.5 Temperature coefficient (a)
4.2.5.1 Nominal temperature coefficient and tolerance

Tabl¢ 2 sheaws the nominal temperature coefficients for the reference temperature 20 °Q and
the ssocrated toIerances expressed in parts per million per Kelvin (106/K) ang the
Y ients

for the reference temperature 25 °C.

The detail specification shall specify for each temperature coefficient the minimum value of
capacitance for which the given tolerance of temperature coefficient may be verified,
considering the accuracy of the methods of capacitance measurement specified.

For values of capacitance lower than these minimum values:
a) The detail specification shall specify a multiplying factor for the tolerance on «, as well as
the permissible changes of capacitance at the lower and upper category temperature;

b) Special methods of measurement can be necessary and, if required, shall be stated in the
detail specification.
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for reference temperature 20 °C

Table 2 - Nominal temperature coefficient and tolerance

Nominal Tolerance on Subclass Letter code Colour code for
temperature temperature temperature
coefficient (a) coefficient a Tolerance coefficient
10-5/K 10-8/K
+100 +15 1A A F Red and Violet
+30 1B G
0 15 1A C F Black
T30 B G
+60 1F H
-33 +15 1A H F Brown
+30 1B G
-75 +15 1A L F Red
+30 1B G
-150 15 1A P F Orange
+30 1B G
+60 1F H
-220 +15 1A R F Yellow
+30 1B G
+60 1F H
-330 +30 1A S G Green
+60 1B H
-470 +30 1A T G Blue
+60 1B H
-750 +60 1A u H Violet
+120 1B J
+250 1F K
-1 000 +60 1A Q H Red and Yellqw
+120 1B J
+250 1F K
-1 500 +250 1F \Y K Orange and Orgnge
-2 200 +500 1F K L Yellow and Orange
-3 300 +500 1F D L Green and Orahge
<4700 +1 000 1F E M Blue and Orange
-5600 +71 000 TF F M Black and Orange
+140 2 ¢ 2 -1 000 a 1C SL - Grey
+250 2 o 2 -1 750 a 1D UM - White

a values +33 x 10°%/K and -47 x 108/K are also obtained on request.

The nominal temperature coefficients and their tolerances are defined using the capacitance change between the
temperatures 20 °C and 85 °C.

A capacitor with a temperature coefficient of 0 x 1078/K and a tolerance on temperature coefficient of

+30 x 107%/K is designated as a CG capacitor (subclass 1B).

a  Those temperature coefficient values are not subject to inspection, since no limits for relative capacitance
variation are specified in Table 3.
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4.2.5.2 Permissible relative variation of capacitance

Table 3 shows for each combination of temperature coefficient and tolerance the permissible
relative variation of capacitance expressed in parts per thousand at both the upper and lower
category temperatures. Temperature coefficients and tolerances are expressed in parts per
million per Kelvin (1076/K). In the case of reference temperature 25 °C, see Table B.1 for an
explanation of the permissible relative variation of capacitance.

Figure A.1 to Figure A.15 show the limits of variation of capacitance with temperature for the
temperature coefficients and subclasses listed in Table 3.
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5

5.1

This Clause 5 supplements the information given in IEC 60384-1:2021, Clause 5 to Clause 10.

60384-8:2024 © |EC 2024 - 15—

Test and measurement procedures

General

5.2 Visual examination and check of dimensions

See IEC 60384-1:2021, 7.1.

5.3 Electrical tests

5.3.1 Capacitance

5.3.1}.1 General

See |[EC 60384-1:2021, 6.3, with the details of 5.3.1.2 and 5.3.1.3.

5.3.1].2 Measuring conditions

The ¢apacitance shall be measured in accordance with the following details:

|
<

easuring voltage: <5 V RMS, unless otherwise specified-in the detail specification;

— Ffequency: Cn < 1000 pF, 1 MHz (+20 %) of,100 kHz (20 %)
(referee frequency 1 MHz);
Cn > 1000 pF, 1 kHz (¥20:%) or 100 kHz (x20 %)
(referee frequency 1 kHZz).

5.3.1.3 Requirements

The gapacitance value shall correspond\with the nominal value taking into account the speg¢ified

tolerance.

5.3.2 Tangent of loss angle-(tan o)

5.3.2/1 General

See |EC 60384-1:2024,/6.4, with the details of 5.3.2.2 and 5.3.2.3.

5.3.2,.2 Measuring conditions

See $.3.1.

5.3.2.3 Requirements

The tangent of loss angle shall not exceed the limits given in Table 4.

Table 4 — Tangent of loss angle

Nom.inal Tangent of loss angle (tan &) x 10~*

capacitance I 160> a > 750 |-750 2 « > ~1 500 33003 45
pF and SL (1C) and UM (1D) -15002a > -3 300 5 660“ a<-5600
CoG u2J

Cy 250 15 20 30 40 50

5<Cy<50 |1,6x(150/Cy+7)| 2x(150/C+7) 3 x (150/C\ + 7) 4 x 5 x
(150 / C + 7) (150 / C\ +7)
Cy<5 When the measurement is required by the user, the detail specification shall specify the limit.
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5.3.3 Insulation resistance (R;)
5.3.31 General

See |IEC 60384-1:2021, 6.1, with the details of 5.3.3.2 and 5.3.3.3.

5.3.3.2 Measuring conditions

See IEC 60384-1:2021, 6.1.2, with the following details:

For Ug < 100 V, the measuring voltage may be of any value not greater than Ug, the reference
voltage being Ug.

The Yyoltage shall be applied immediately at the specified value for 60 s + 5 s fonngualification
approval testing and periodic tests (Group C). For lot-by-lot testing (Group A),-the test may be
terminated in a shorter time, if the required value of insulation resistance)is’ reached| The
proddict of the internal resistance of the voltage source and the nominal/capacitance df the
capatgitor shall not exceed 1 s unless otherwise specified in the detail specification.

The ¢harge current shall not exceed 0,05 A.

The insulation resistance (R;) shall be measured at the end ofithe 1 min period.

5.3.3/.3 Requirements

The insulation resistance (R;) shall meet the requirements given in Table 5.

Table 5 — Insulationresistance requirements

Style Measuring (points Cy 10 nF Cy > 10 nF
R, R; x Cy
Insulated ta and 1c
=10 000 MQ 2100 s
Non-insulated 1a

5.3.j Voltage proof
5.3.41 General

See |EC 60384-1:2021, 6.2, with the details of 5.3.4.2 and 5.3.4.3.

5.3.4.2 Test conditions

The product of R; and the nominal capacitance C, shall be smaller than or equal to 1 s.

The charge current shall not exceed 0,05 A.

5.3.4.3 Test voltage

The test voltages in accordance with Table 6 and Table 7 shall be applied between the
measuring points of IEC 60384-1:2021, Table 3, for a period of 1 min for qualification approval
testing and for a period of 1 s for the lot-by-lot quality conformance testing.
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Table 6 — Test voltages for single layer ceramic capacitors

Rated voltage

Test voltage

v v
< 500 2,5 Uy
> 500 1,5 Ug + 500

The test voltage of U, > 500 V in test C (external insulation) is 1,5 Ug + 500 V or is
in accordance with the requirements of the detail specification.

5.3.4.4

Therg shall be no breakdown or flashover during the test.

5.4 | Temperature coefficient (¢) and temperature cyclic drift of capacitance

Table 7 — Test voltages for leaded multilayer ceramic capacitors

Rated voltage

Test voltage

v v
Ug <100 2,5 U
100 < U, < 200 1,5 Ug + 100
200 < Ug < 500 1,3 Ug 400
500 < Uy 1,80,

Requirement

5.4.1 General

See |[EC 60384-1:2021, 6.8.3.2, with~the details of 5.4.2 to 5.4.4.

5.4.2 Preliminary drying

The ¢apacitors shall be dried in accordance with IEC 60384-1:2021, 5.3, for 16 h to 24 h.

5.4.3 Measuring conditions

See |EC 60384-1:2021, 6.8.1.2 and 6.8.1.3.

5.4.4 Requirements

The |capacitance deviation at upper and lower category temperatures (and such

ther

temperatures as may be specified in the detail specification) shall not exceed the limits given

in Table 3.

The temperature cyclic drift shall not exceed the limits given in Table 8.
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Table 8 — Temperature cyclic drift limits

a rated in 1078/K

Requirements 2

+100 2 « > -150
CoG

0,3 % or 0,05 pF

-150 = o > -1 500
SL (1C) and UM (1D)
u2J

1 % or 0,05 pF

-15002a2-5600

2 % or 0,05 pF

a8  Whichever is the greater.

5.5 Robustness of terminations

See |EC 60384-1:2021, 7.3.

5.6 | Resistance to soldering heat

5.6.1 General

See |IEC 60384-1:2021, 9.1, with the details of 5.6.2 to 5.6.4.

5.6.2 Initial measurement

The ¢apacitance shall be measured in accordance:with 5.3.1.

5.6.3 Test conditions

There shall be no preliminary drying.

5.6.4 Final inspection, measurements and requirements

The ¢apacitors shall be visually_examined. There shall be no visible damage and the ma

shall|be legible.

rking

The ¢apacitances shalbe measured in accordance with 5.3.1, and the change shall not exceed

the vplues in Table 9.

Table 9 — Requirements

a rated in 1075/K

Requirements 2

+100 2 a 2 -750

0,5 % or 0,5 pF

COG and U2J
-750 > o = -1 500 1% or 1 pF
SL (1C) and UM (1D)

a<-1500 3% or 1 pF

2  Whichever is the greater.

5.7 Solderability
5.71 General

See |IEC 60384-1:2021, 9.2, with the details of 5.7.2 and 5.7.3.
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5.7.2 Test conditions

There shall be no preliminary drying.

The requirements for the globule test method shall be specified 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.

5.7.3 Final inspection, measurements and requirements

The terminations shall be examined for good tinning as evidenced by free flowing of the solder
with fetting of the Terminafions, or see the defail specification for the wetting balance method.

5.8 | Rapid change of temperature (if required)
5.8.1 General
See |[EC 60384-1:2021, 8.1, with the details of 5.8.2 to 5.8.4.

5.8.2 Initial measurement

Initia] measurements shall be carried out as specified in 5.3.1.

5.8.3 Test conditions

The pumber of cycles: 5.
Duration of exposure at the temperature limits: 30 min.

5.8.4 Recovery

The ¢apacitors shall recover for 24 h £:2°h.

5.9 Vibration
5.9.1 General

See |IEC 60384-1:2021 7.4, with the details of 5.9.2 and 5.9.3.

5.9.2 Test conditions
The following-degree of severity of test Fc applies:

e| 0,75°'mm displacement or 100 m/s2, whichever is the lower amplitude, over one qf the
following frequency ranges: 10 Hz to 55 Hz, 10 Hz to 500 Hz, 10 Hz to 2 000 Hz.

The total duration of the test shall be 6 h.

The detail specification shall specify the frequency range and shall also specify the mounting
method to be used. For capacitors with axial leads and intended to be mounted by the leads
only, the distance between the body and the mounting point shall be 6 mm + 1 mm.

5.9.3 Final inspection, measurements and requirements

The capacitors shall be visually examined. There shall be no visible damage.
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5.10.

See |
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Bump (repetitive shock)
1 General
EC 60384-1:2021, 7.5, with the details of 5.10.2 to 5.10.4.

2024

The detail specification shall state whether the bump (repetitive shock) or the non-repetitive
shock test applies.

5.10.2 Initial measurements

Not r

5.10.

The dletail specification shall state which of the following preferred severities applies:

The dletail specification shall also specify the mounting method to be used. For capacitors

axial

the mounting point shall be 6 mm £ 1 mm.

5.10.
The ¢
in 5.1
5.11
5.11.

See

The
shoc

5.11.

Not r

quiTed:

3 Test conditions

Total number of bumps: 1 000 or 4 000

Acceleration: 400 m/s2 100 mi/s?2
or

Pulse duration: 6 ms 16\ms

leads and intended to be mounted by the leads only, the distance between the body

4 Final inspection, measurements and‘requirements

apacitors shall be visually examined and measured and shall meet the requirements
1.4.

Shock (non-repetitive shock)
1 General

EC 60384-1:2021, 7.6, with the details of 5.11.2 to 5.11.4.

Hetail specification’ shall state whether the bump (repetitive shock) or the non-repe
test applies:

2 Initiallmeasurements

equired.

with
and

jiven

titive

5.11.

3 Test conditions

The detail specification shall state which of the preferred severities applies as stated in Table 10.

Pulse-shape: half-sine.
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Table 10 — Preferred severities (of non-repetitive shock)

Peak acceleration Corresponding duration of the pulse
m/s? ms
300 18
500 11
1000 6

with

The detail anpr‘ifir‘:ltinn shall also Qppr‘ify the mmmting method to be used For r‘npnr‘itnrc
axial|leads and intended to be mounted by the leads only, the distance between the body

the npounting point shall be 6 mm £ 1 mm.

5.114 Final inspection, measurements and requirements

The ¢apacitors shall be visually examined. There shall be no visible damage."and the ma

shall|be legible.

and

rking

The ¢apacitances shall be measured in accordance with 5.3.1, andhe change shall not exceed

the vplues in Table 11.

Table 11 — Maximum capacitance change

a rated in 1078/K

Requirements 2

+100 2 a 2 -750

0,5 % or 0,5 pF

CO0G and U2J
-750 > o 2 -1 500 1% or 1 pF
SL (1C) and UM (1D)

a<-1500 3 % or 1 pF

a8  Whichever is the greatec.

5.12| Climatic sequence

5.121 General

See |EC 60384-1:2021, 8.2, with the details of 5.12.2 to 5.12.6.

5.12.2 Initial measurements

Not required, see 5.6.4, 5.10.4, or 5.11.4 as applicable.

5.12.3 Dry heat
See IEC 60384-1:2021, 8.2.3.

5.12.4 Damp heat, cyclic, Test Db, first cycle

See |IEC 60384-1:2021, 8.2.4.

5.12.5 Cold

See IEC 60384-1:2021, 8.2.5, with the following details:

The capacitors shall be visually examined. There shall be no visible damage.
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5.12.6 Low air pressure
5.12.6.1 General
See IEC 60384-1:2021, 8.2.6, with the details of 5.12.6.2 to 5.12.6.4.

5.12.6.2 Test conditions

The test, if required in the detail specification, shall be made at a temperature of 15 °C to 35 °C
and a pressure of 8 kPa. The duration of the test shall be 1 h.

5.1263— Testprocedures

Immediately after achieving the low pressure, Ug shall be applied for 1 min to 2 min-

5.126.4 Final inspection and requirements

The ¢apacitors shall be visually examined. There shall be no visible damage.

5.12)7 Damp heat, cyclic, Test Db, remaining cycles
5.12[7.1 General
See |[EC 60384-1:2021, 8.2.7, with the details of 5.12.7.2 t0<5.12.7 4.

5.12)7.2 Test conditions

The fest conditions are shown in Table 12.
No voltage is applied.

Table 12 — Number of damp heat cycles

Category. Number of cycles of 24 h
-/-/68, 5
-1+121 1
-/-/10 1
-/-/04 0

5.12j7.3 Recovery

After|6 h'te' 24 h recovery, the capacitors shall be measured.

5.12.7.4 Final inspection, measurements and requirements

The capacitors shall be visually examined. There shall be no visible damage and the marking
shall be legible.

The capacitors shall be measured and shall meet the requirements in Table 13.
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Table 13 — Final inspection, measurements and requirements

Measurement Measuring a rated Requirements
conditions and (subclass)
+100 2 ¢ = =750 (1A) Capacitance change
1B 0, a
COG (1B) <2 %or1pF
+100 2 a 2 -750 (1F) Capacitance change
SL (1C) <3%or1pF?
Capacitance 5.3.1 u2J
-750 2 a 2 -1 500 (1F)
UM T D)
-1500 > a2 -5600 (1F) Capacitance change
<5 % or 1 pR&
Tlangent of 5.3.2 All as and subclasses < 2 x value‘of,5.3.2.3
Ipss angle
IInsulation 5.3.3 All as and subclasses R, 22 500 MQ'or R, x C\ 229|s b
resistance

NOT[E See 4.2.5 and Table B.1 for explanation of the subclass codes.

a8 Whichever is the greater.

b Whichever is the lesser.

5.13| Damp heat, steady state
5.13.1 General
See |[EC 60384-1:2021, 8.3, with the details}0f5.13.2 to 5.13.5.

5.13.2 Initial measurement

The ¢apacitance shall be measured:in accordance with 5.3.1.

5.13.3 Test conditions

No voltage is applied, unless otherwise specified in the detail specification.

The $everity of the test should be selected from the test conditions as shown in Table 14 and
as specified in the‘detail specification.

The duratien~time of the test should be selected in accordance with 4.1 and shall be spetified
in thT detail specification.

Table 14 -Test conditions for damp heat, steady state

Severity Temperature Relative humidity
°C %
1 +85+ 2 85+3
2 +60 + 2 93+3
3 +40 2 93+3

When the application of voltage is specified, Ug shall be applied to one half of the sample and
no voltage shall be applied to the other half of the sample.
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Within 15 min after removal from the damp heat test, the voltage proof test in accordance with
5.3.4 shall be carried out, but with the rated voltage applied.

5.13.4 Recovery

After 6 h to 24 h recovery, the capacitors shall be measured. If they fail to meet the
requirements, they may be measured again after a recovery period of 6 h to 24 h.

5.13.5 Final inspection, measurements and requirements

The capacitor shall be visually examined.

There shall be no visible damage and the marking shall be legible.
The ¢apacitors shall be measured and shall meet the requirements in Table 15,

Table 15 — Final inspection, measurements and requirements

Mdasurement Measuring o rated Requirements
conditions and (subclass)
+100 2 « 2 -750 (1 A) Capacitance change
1B 0, a
COG (1B) <2 %or1pF
+100 2 ¢ 2 -750 (1 FY Capacitance change
SL (%C) <3%or1pF?a
Capacitance 5.3.1 u2J
-750 2 a 2 -1 500 (1F)
UM (1 D)
-1 500 > o2 =5 600 (1F) Capacitance change
<5%or1pF?@
Tlangent of 5.3.2 All as\and subclasses < 2 x value of 5.3.2.3
Ipss angle
IInsulation 5.3.3 All as and subclasses R, 22500 MQ or R, x C 225(s b
resistance

NOT[E See 4.2.5 and Table B.1 for explanation of the subclass codes.

a8 Whichever is the greatet:

b Whichever is the lesser.

5.14| Endurance

5.14.1 < General

See |IEC 60384-1:2021, 8.5, with the details of 5.14.2 to 5.14.5.

5.14.2 Initial measurement

The capacitance shall be measured in accordance with 5.3.1.

5.14.3 Test conditions

The capacitors shall be tested in accordance with Table 16.
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Table 16 — Endurance test conditions

Type Temperature Rated voltage Test voltage Duration
\Y \Y h

Leaded multilayer Upper category Ug < 200 1,5 Ug 1 000
ceramic capacitors temperature

200 < Uy = 3500 1,3 Ug 1500

500 < Uy 1,2 Ug 2 000

Others Upper category Ug 1,5 Ug 1 000
temperature

5.14.4 Recovery

The gapacitors shall be subjected for 6 h to 24 h to the standard atmospheric, conditions for

testing.

5.14)5 Final inspection, measurements and requirements

The ¢apacitor shall be visually examined. There shall be no visible'damage and the mafrking

shall|be legible.

The ¢apacitors shall be measured and shall meet the requirements in Table 17.

Table 17 — Final inspection, measurements and requirements

Measurement Measuring a rated Requirements
conditions and (subclass)
+100 2 a 2 =750 Capacitance change
0, a
COG and U2J =3%or1pF
+100 2 a =2 =750 Capacitance change
0, a
Capacitance 5.3.1 St <5%or1pF
-750 2 a 2 -1 500
UM
-1500 > a 2 -5 600 Capacitance change
<10%or1pF?@
Tlangent of 5.3.2 All as and subclasses < 1,5 x value of 5.3.2.3
Ipss angle
Insulation 5.3.3 All as and subclasses R, 24 000 MQ or R, x Cy 2 40
resistance

NOTE _,Seel4.2.5 and Table B.1 for explanation of the subclass codes.

a Whicheveris-the grna}nr_

b Whichever is the lesser.

5.15 Component solvent resistance (if required)

See |IEC 60384-1:2021, 9.4.

5.16 Solvent resistance of the marking (if required)

See IEC 60384-1:2021, 9.5.
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6 Marking

6.1 General

See |IEC 60384-1:2021, 4.3, with the details of 6.2 to 6.6.

6.2 Information for marking

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)
b)

=

bminal capacitance,

ted voltage (DC voltage may be indicated by the symbol: Z—Z[IEC 60417-5031(2003-10)]
o — )

=
Faty

c) tglerance on nominal capacitance;

d) temperature coefficient and, space permitting, its tolerance in code, seg Table 2;
e) year and month (or week) of manufacture;

f)
9)
h)

i) reference to the detail specification.

3

anufacturer's name or trade mark;

[¢)

limatic category;

3

anufacturer's type designation;

Inforination required under item b) and d) may be giveh'in code form under the manufactufer's,
or ndtional, type or style designation.

6.3 | Marking for code of temperature coefficient

Coding of temperature coefficient is given.n Table 2. In case of colour code spot, stripe of ring
may [be used; moreover, for temperaturg coefficients, where two colours are required, the
secohd colour may be provided by the-colour of the body or of the typographical marking.

6.4 | Marking on the body
The fapacitor shall be clearly marked with items a), b) and c) of 6.2 and with as many as

poss|ble of the remainingnitems as is considered necessary. Any duplication of informatipn in
the marking on the capacitor should be avoided.

6.5 | Marking, of-the packaging

The packaging/containing the capacitor(s) shall be clearly marked with all the information
listeq in 672:

6.6 —Additiomat marking

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

7 Information to be given in a detail specification

71 General

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 indicated
in the test schedules, for example by an asterisk.
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The information given in 7.2 may for convenience, be presented in tabular form.

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

7.2 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, however Wwhen
the ofiginal dimensions are given in inches, the converted metric dimensions in millimetres|shall
be added.

of the body and the wire spacing, or for cylindrical types, the body diameterpand the length and
diamgter of the terminations. When necessary, for example whenya number of items
(capacitance values/voltage ranges) are covered by a detail specification, the dimensiong and
their jassociated tolerances shall be placed in a table below the drawing.

Normally, the numerical values shall be given for the length of the body, the"width and h’}eight

When the configuration is other than described above, the detail’specification shall state [such
dimepsional information as will adequately describe the capacitors. When the capacitor is not
designed for use on printed boards, this shall be clearly stated in the detail specification.

7.3 | Mounting

The dletail specification shall specify the method\of mounting to be applied for normal us¢ and
for the application of the vibration and the bump or shock tests. 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 applicatipn of
the vjbration and the bump or shock tests.

7.4 | Ratings and characteristics
7.41 General

The Jratings and characteristics shall be in accordance with the relevant clauses of this
document, togetherwith the provisions of 7.4.2 to 7.4.4.

7.4.2 Nominal*capacitance range

The pominat-capacitance range shall be specified as described in 4.2.4.1.

When products approved to the detail specification have different ranges the follawing
statement should be added: "The range of capacitance values available in each voltage range
is given in the register of approvals, available for example on the IECQ on-line certificate system
website www.iecq.org".

7.4.3 Particular characteristics

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

7.4.4 Soldering

The detail specification shall specify the test methods, severities and requirements applicable
for the solderability and the resistance to soldering heat tests.
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7.5 Marking
The detail specification shall specify the content of the marking on the capacitor and on the

packaging. Deviations from Clause 6 shall be specifically stated in the detail specification.

8 AQuality assessment procedures

8.1 Primary stage of manufacture

For single layer capacitors, the primary stage of manufacture is the metallizing of the dielectric

to foum-the-electrode: for multilaver capacitors—it-is-the first common-firing-of the dielectric-
T J ™ L) ~J

electfode assembly.

8.2 | Structurally similar components

Capdcitors, considered as being structurally similar, are capacitors prodaced with similar
procgsses and materials, though they can be of different case sizes and values.

8.3 Certified test records of released lots

The information required in IEC 60384-1:2021, Q.1.5, shall be made available when spegified
in the detail specification and when requested by a purchasér.“After the endurance tedt the
parameters for which variables information is required are ¢he‘capacitance change, tan 4 and
the insulation resistance.

8.4 | Qualification approval
8.4.1 General

The procedures for qualification approval testing are given in IEC 60384-1:2021, Clause Q.2.

The gchedule to be used for qualificationapproval testing on the basis of lot-by-lot and pefiodic
tests|is given in Annex C. The proc€dure using a fixed sample size schedule is given in B.4.2
and $.4.3.

8.4.2 Qualification approval on the basis of the fixed sample size procedure

The fixed sample size/procedure is described in IEC 60384-1:2021, Q.2.4. The sample shall be
reprgsentative of the range of capacitors for which approval is sought. This range mgy be
diffelent from the complete range covered by the detail specification.

When approval is sought for one temperature coefficient only, the sample shall consist of
spec|mens having the lowest and highest voltages, and for these voltages the lowes{ and
highast_capacitance values. When there are more than four rated voltages an intermediate
voltagershall also be tested Thus for the approval of a range, testing is required of either four
or six values (capacitance/voltage combinations) for each temperature coefficient. Where the
total range consists of less than four values, the number of specimens to be tested shall be that
required for four values. When approval is sought for more than one temperature coefficient,
see 8.4.3.

Spare specimens are permitted as follows.

Two (for six values) or three (for four values) per value may be used as replacements for
specimens which are non-conforming because of incidents not attributable to the manufacturer.

The numbers given in Group 0 assume that all groups are applicable. If this is not so, the
numbers may be reduced accordingly.
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When additional groups are introduced into the qualification approval test schedule, the number
of specimens required for Group 0 shall be increased by the same number as that required for

the a

dditional groups.

Table 18 gives the number of samples to be tested in each group or subgroup together with the
number of permissible non-conformances for qualification approval tests.

8.4.3

Tests

The complete series of tests specified in Table 18 and Table 19 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
grou

Non-
grou

"One

the tg¢sts of a group.

whole sample shall be subjected to the tests of Group 0 and then divided for the
DS,

conforming specimens found during the tests of Group 0 shall not bé-used for the
DS.

non-conforming item" is counted when a capacitor has not satisfied the whole or a p

Whe

Groups 1 and 2 shall be carried out on the smallest temperature coefficient, but the teg
Groups 3 and 4 shall be carried out on each individual temperature coefficient.

The approval is decided on an individual temperature coefficient basis in accordance wit
permiissible number of non-conforming items dindicated in Table 18. In order to calculat

total
confg
the n

The g@pproval is granted when the ndmber of non-conforming items is zero.

TabIT 18 and Table 19 together form the fixed sample size test schedule. Table 18 include
i

deta
of te
sumr

the tgst method onconditions of test, a choice shall be made in the detail specification.

The
shall

approval is sought for more than one temperature coefficient at the same time, teq

actual non-conforming items for temperature coefficients other than the smallest, the

on-conforming items in Group 3 and)Group 4 for that particular temperature coeffici

s for the sampling and:- permissible non-conforming items for the different tests or gn
5ts. Table 19 together with the details of the test contained in Clause 5 gives a com
hary of test conditions and performance requirements and indicates where, for examp

conditions) of test and performance requirements for the fixed sample size test schg
be idéntical to those specified in the detail specification for quality conformance inspé€

bther

bther

art of

ts of
ts of

h the
b the
non-

rming items in Group 1 and Group 2:for the smallest temperature coefficient are ad(iled to

nt.

s the
oups
plete
e for

bdule
ction.
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Table 18 — Sampling plan together with numbers of permissible non-conforming items

for qualification approval tests, assessment level EZ

Group Test Subclause of this Number of Permissible
No. document specimens number of
non-conforming
items
nb Cd
0 Visual examination 5.2
Dimensions 5.2
Capacitance 531
Tangent of loss angle 5.3.2 108 0
Voltage proof 5.3.4
Insulation resistance 5.3.3
Spare specimens 8
1A Robustness of terminations 5.5 12 0
Resistance to soldering heat 5.6
Component solvent resistance °© 5.15
1H Solderability 5.7 24 0
Solvent resistance of the marking °© 5.16
Rapid change of temperature 2 5:8
Vibration 59
Bump or shock 2 510 or 5.11
1 Climatic sequence 5.12 36 0
2 Damp heat, steady state 5.13 24 0
3 Endurance 5.14 36 0
4 Temperature coefficient (¢)(and 5.4 12 0
cyclic drift of capacitance
a8 Als required in the detail specification.
b Qapacitance/voltage gombinations, see 8.4.2.
¢ Iffrequired in the detail specification.
4 This is the actéptance number, and not exceeded for acceptance.
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Table 19 — Test schedule for qualification approval

Test 2 Conditions of test @ D or n c Performance
b H a
ND (see Table 18) requirements
GROUP 0 ND See Table 18
5.2 Visual examination As in 5.2
Legible marking and as
specified in the detail
specification
5.2 Dimension (detail) See the detail
specification
5.3.1| Capacitance Frequency: ... Hz Within specified
tolerance
Measuring voltage: V RMS
5.3.2| Tangent of loss Frequency and measuring As in 5.312.3
angle (tan 6) voltage same as in 5.3.1
5.3.3| Insulation See detail specification for the Asin'5.3.3.3
resistance method
5.3.4| Voltage proof See detail specification for the No breakdown or
method flashover
GROUP 1A D See(Table 18
5.5 Robustness of Visual examination No visible damage
termination )
Capacitance
5.6.2| Initial measurement
5.6 Resistance |No pre-drying
to soldering heat . e
See detail specification for the
method
5.6.4| Final inspection, Visual examination No visible damage
measurement and ) .
requirements Legible marking
Capacitance ACIC as in 5.6.4
5.15 | Component solvent |Solvent: ¢. See detail specification

resistance
(if applicable)

Solventtemperature:
NMethod 2

Recovery: ...
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Test 2 Conditions of test 2 D or n c Performance
ND b (see Table 18) requirements 2
GROUP 1B D See Table 18
5.7 Solderability See detail specification for the Good tinning as
method evidenced by free

flowing of the solder with
wetting of the
terminations, or see the
detail specification for
wetting balance method

5.16 Solvent resistance |Solvent: ... Legible marking
ortre HldlKillg \II SOIVETIL telrperduure. ..
applicable) Method 1
Rubbing material: cotton wool
Recovery: ...

5.8.2] Initial measurement | Capacitance

5.8 Rapid change of T, = Lower category temperature
temperature
Ty = Upper category temperature

Five cycles

Duration ¢, = 30 min

Recovery: 24 h+ 2 h
Visual examination No visible damage

5.9 Vibration For mounting method see detail
specification

Frequency range:

from ... Hz to ... Hz
Amplitude: 0,75 mm or
acceleration 100 m/s?
(whichever is the less severe)
Total duration: 6 h

5.9.3| Intermediate Visual examinatiop No visible damage
inspection

5.10 | Bump (or shock, For mounting method see detail
see 5.11) specification

Numbef of bumps: ...
Acéeleration: ... m/s?
Duration of pulse: ... ms

5.11 | Shock (or bump;, For mounting method see detail
see 5.10) specification

Acceleration: ... m/s?

Duration of pulse: ... ms

5.10.4 or 5-114 Visual examination No visible damage

Legibl ki
Final inspection, egible marking

measurements and
requirements

Capacitance AC/C as in 5.11.4
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Test ? Conditions of test @ D or n c Performance
b A a
ND (see Table 18) requirements
GROUP 1 See Table 18
5.12 Climatic sequence
5.12.2 Initial measurement | Capacitance
5.12.3 Dry heat Temperature: upper category
temperature
Duration: 16 h
5.12.4 Damp heat, cyclic,
Test Db, first cycle
5.12.% Cold Temperature: lower category
temperature
Duration: 2 h
Visual examination No visible '\damage
5.12.6 Low air pressure (if |Air pressure: 8 kPa
required by the
detail specification
5.12.6.4 Final inspection |Visual examination No breakdown or
and flashover
requirements
5.12.Y Damp heat, cyclic,
Test Db, remaining
cycles Recovery: 6 hto 24 h
5.12.Y.4 Final inspection, |Visual examination No visible damage
measurement Legible marking
and
requirements
Capacitance AC/C as in 5.12.7.4
Tangent of loss angle Asin 5.12.7.4
Insulation resistance Asin 5.12.7.4
Group 2 See Table 18
5.13 | Damp heat, steady
state
5.13.2 Initial Capacitance
measurements Recovery: 6 h to 24 h
5.13.p Final inspection, \isual examination No visible damage
measurements and Legible marking
requirements
Capacitance AC/C as in 5.13.5
Tangent of loss angle As in 5.13.5
Insulation resistance As in 5.13.5
Group.3 See Table 18
5.14 T"Endurance Voltage: V

5.14.2 Initial measurement

5.14.5 Final inspection,

measurement and
requirements

Duration: h
Capacitance
Recovery: 6 h to 24 h

Visual examination

Capacitance
Tangent of loss angle

Insulation resistance

No visible damage
Legible marking

AC/C as in 5.14.5
As in 5.14.5
As in 5.14.5
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Test ? Conditions of test @ D or n c Performance
b A a
ND (see Table 18) requirements
Group 4 ND See Table 18
5.4 Temperature Conditioning pre-drying for AC/C asin5.4.4
coefficient (a) and 16 hto 24 h
cyclic drift

@ Subclause numbers of test and performance requirements refer to Clause 5.

b In this table: D = destructive, ND= non-destructive.
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Annex A
(informative)

Figures with limits of variation of capacitance with temperature
for certain temperature coefficients and classes

See Figure A.1 to Figure A.15.
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Annex B

(normative)

Combination of temperature coefficients and tolerances
for the reference temperature of 25 °C

Temperature coefficients of capacitance, tolerances and related codes are shown in Table B.1

Table B.1 — Combination of temperature coefficients and tolerances

for the reference temperature of 25 °C

Permissible relative variation in capacitance in parts per
Temperature
Cdde of coefficient and 1 000 between 25 °C and given temperature
temberature the tolerance
coiﬁcient Lower category temperature Upper category\temperature
and folerance o Tolerance
-55°C | -40°C | -25°C | -10°C | +70°C | +85,°€ |+100 °C | +125 °C
108K | 10°8/K
0G 0 + 130 -2,40/ | -1,95/ | -1,50/ | -1,05/ | -1,35~}-1,80/ | -2,25/ | -3,00/
[~ - 5,81 4,72 3,63 2,54 1,85 1,80 2,25 3,00
50,4/ 41,0/ 31,5/ 22,1/ =39,2/ | -52,2/ | -65,3/ | —-87,0/
U2J SIS0 1 #1200 ) g7’s | 713 | s49 | 384 J<-284 | -37.8 | -47.3 | -$3.0
o = npminal temperature coefficient

NOTH

COG andU2J (Code of temperature coefficient and tolerarnce) quoted EIA198-1-F.
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Annex C
(normative)

Quality conformance inspection

Formation of inspection lots

C.11 Groups A and B inspection

2024

These-tests-shall be carried out on-a-lot hy lot bhasis

A m

following safeguards:

a) The inspection lot shall consist of structurally similar capacitors (see 8.2);

nufacturer may aggregate the current production into inspection lots subject” t

the

b) Fpr Group A, the sample tested shall consist of each of the values) and each of the

|

c)
s

C.1.2 Group C inspection

Thesg tests shall be carried out on a periodi¢ basis.

Sam
divid
ratin

range.

Cc.2

The

Table¢ C.3 and Table C.4.

d|mensions contained in the inspection lot:

gpresented in the lot.
fl there are less than five of any one value in thesample, the basis for the drawi

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

br Subgroup B2, the sample shall include capacitors “0f/every temperature coeff

bmples shall be agreed upon between the manufaceturer and the certification body (C

bd into high, medium and low capacitance values. In subsequent periods, different vo
i and capacitance values in preduction shall be tested with the aim of covering the v

Test schedule

s$chedule for the-lot-by-lot and periodic tests for quality conformance inspection is giv

cient

hg of
B).

bles shall be representative of the ¢urrent production of the specified periods and shall be

Itage
hole

en in

C.3 | Delayed delivery

When 1n accordance with the procedures of IEC 60384-1202T, Q. 1.7, re-inspection shall be
carried out, solderability and capacitance shall be checked as specified in Groups A and B
inspection.

C.4 Assessment levels

The assessment level(s) given in Table C.3 and Table C.4 should be selected from Table C.1
and Table C.2.
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Table C.1 — Lot-by-lot inspection

Inspection EZ
Subgroup ° I B .
A0 100 % @
A1 S-4 b 0
A2 S-3 b 0
B1 S-3 b 0
B2 S-2 b 0
IL S inspection level;
n = sample size;
¢ S permissible number of non-conforming items.
a8 The inspection shall be performed after removal of nonconforming items by 100 %-testing durind the

npanufacturing process. Whether the lot was accepted or not, all samples for sampling inspection shqll be
fspected in order to monitor outgoing quality level by nonconforming items per million,{*1076).

he sampling level shall be established by the manufacturer, and should“ybe in accordance |with
FC 61193-2:2007, Annex A.

=

case one or more nonconforming items occur in a sample, this lot shall be'rejected but all nonconforming
fems shall be counted for the calculation of quality level values. Outgoing'quality level by nonconforming items
er million (x107-8) values shall be calculated by accumulating inspectiofi/data in accordance with the mathod
ven in IEC 61193-2:2007, 6.2.

P
g

b Number to be tested: Sample size shall be determined in accordance with IEC 61193-2:2007, 4.3.2.
T

he content of the inspection subgroup is described in Table' C/3.

Table C.2-=Periodic tests

Inspection EZ

subgroup ? > B .
C1A 6 9 0
C1B 6 18 0
C1 6 27 0
C2 6 15 0
C3 3 15 0
C4 12 9 0

{ S 'periodicity in months;
n = sample size;

permissible number of non-conforming items.

o
1]

a8  The content of the inspection subgroup is described in Table C.4.

C.5 Test schedule for quality conformance inspection

For quality conformance inspection, the test schedules given in Table C.3 and Table C.4 include
sampling, periodicity, severities and requirements. The formation of inspection lots is given in
Clause C.1.
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Table C.3 — Test schedule for quality conformance inspection (lot by lot)

Lot-by-lot tests

Test? Conditions of test D¢ IL® c© Performance
or requirements
ND
Group A0 [100 % tests]
5.3.1 Capacitance Frequency: ... kHz ND 100 %9 Within specified tolerance
Measuring Voltage: ... V As in 5.3.1.3
As in 5.3.1
As in 5.3.2.3
5.3.4 Tangent of loss As in 5.3.2 sin
angle
5.3.3 Insulation As in 5.3.3 Asin 5.3.3.3
resistance Be
(Ri)
5.3.4 Voltage proof As in 5.3.4 As in.5.3.4.4
Groyp A1 [Sampling tests]
5.2 | Visual ND S-4 € 0 As in 5.2
examination ) )
Legible marking and gs
specified in the detail
specification
Groyp A2 [Sampling tests]
5.2 | Dimension(gauging) f ND S-3¢ 0 See the detail
specification
Groyp B1 [Special tests]
5.7 | solderability See detail specification for the D S-3¢© 0 Good tinning as evidehced
method by free flowing of the
solder with wetting of fhe
terminations or solder|
shall flow within ... s, fs
applicable
5.16| Solvent Solvent: ... Legible marking
resistance of the )
marking (if Solvent.temperature: ...
applicable) Method-A
Rubbing material: cotton wool
Recovery: ...
Groyp B2 [Special tests] ¢
5.4 | Temperature Special preconditioning as in ND S-2¢€ 0
coefficient{a) and | 5.2
cyclie drift ) .
Capacitance AC/C: As in 5.4.4
Applicable tests, test conditions, requirements and clause numbers as selected from this document.

The information given in Table C.3 shall provide a suitable overview of the most relevant parameters of each
test, however, it shall not take precedence over any more detailed specification given in a respective clause
of this document or in a cited normative reference.

Refer to Table C.1 for lists of symbols and of abbreviated terms.

After 100 % measurement and removal of nonconforming items, a re-inspection shall be performed in order to
monitor the outgoing quality level, in accordance with the detail specification. A lot shall be rejected if one or
more nonconforming items occur in a sample during re-inspection.

Inspection levels are selected from IEC 61193-2:2007.

This test may be replaced by in-production testing if the manufacturer installs statistical process control (SPC)
on dimensional measurements or other mechanisms to avoid parts exceeding the limits.

This subgroup may be omitted if a corresponding test is carried out on each manufacturing batch of dielectric
material.
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Table C.4 — Test schedule for quality conformance inspection (Periodic test)

Periodic tests

DC
Performance
a H'H b c c c
Test Conditions of test or Y4 n c requirements
ND

Group C1A® D

Part of sample of 6 9 od

group C1

5.2 Dimensions See detail specification
(detail)

5.5 | Robustness of Visual examination No visible damage
terminations

5.6.2 Initial Capacitance
measurement

5.6 | Resistance to No pre-drying
soldering heat

g Method: ...

5.6.4 Final inspection, Visual examination No visible damage
measurements Legible marking
and requirements

Capacitance AC/C As in 5.6.4
5.16| Component Solvent: ... Legible marking
solvent resistance )
(if applicable) Solvent temperature: ...
Method 2
Recovery: ...
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Periodic tests

DC
Performance
a i4i b c c c
Test Conditions of test »TB )4 n c requirements
Group C1B® D
Other part of sample 6 18 o0d
of subgroup C1
5.8.2 Initial
measurement
5.8 Rapid change of Capacitance

rs s e al =l rS
temperature Fr=tower-ecategory
(if required) temperature

Ty = Upper category

temperature

Five cycles

Duration ¢, = 30 min
Recovery: 24 h+ 2 h

Visual examination

5.9 | Vibration Method of mounting: see
7.3 of this document
Frequency range:
...Hzto ... Hz
Amplitude 0,75 mm or
acceleration 100 m/s?
(whichever is the less
severe)
Total duration: 6 h
5.9.3 Final inspection, Visual examination
measurements
and requirements
5.10| Bump (or Shock, Method of mounting: See
see 5.11) 7.3 of this specification
Acceleration: ..,-m/s2
Duration of pulse: ... ms
5.11| Shock (or bump, Method of(mounting: see
see 5.10) 7.3 of this.'specification
Accelerdtion: ... m/s?2
Ddration of pulse: ... ms
5.10}4 or 5.11.4 Visual examination
Hinal inspection,
nmeasurements, and

equirements

Capacitance

No“visible damage

No visible damage

No visible damage

No visible damage

No visible damage
Legible marking

AC/C As in 5.11.4
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Periodic tests

DC
Performance
a i4i b c c c
Test Conditions of test or )4 n c requirements
ND
Group C1° D
Combined sample of 6 27 od
specimens of group
C1A and C1B
5.12 Climatic sequence
5.12.3 Dry heat Temperature: upper
eategory-tempetature
Duration: 16 h
5.12]4 Damp heat,
cyclic, test Db,
first cycle
5.12]5 Cold Temperature: lower
category temperature
Duration: 2 h
Visual inspection No visible damage
5.12]6 Low air Air pressure
pressure (if
required by the | 8 kPa
detail
specification)
5.12]6.4 Final Visual examination No breakdown or
inspection and flashover
requirements
5.12]7 Damp heat, Recovery: 6 h to 24 h
cyclic, test Db,
remaining
cycles
5.12]7.4 Final Visual examination No visible damage,
inspection, Legible marking
measurements . )
and Capacitance AC/C: As in 5.12.7.4
requirements Tangent of loss angle Asin 5.12.7.4
Insulation resistance Asin 5.12.7.4
Groyp C2° D
5.13| Damp heat, 6 15 od
steady state
5.13]2 Initial Capacitance
measurement
Recovery: 6 hto 24 h
5.13]5 Final Visual examination No visible damage,
InSpections, e L
TG aSUTGMIERIS Legible-marking
and Capacitance AC/C: As in 5.13.5
requirements
Tangent of loss angle As in 5.13.5
Insulation resistance As in 5.13.5
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Periodic tests

DC
Performance
a it b c c c
Test Conditions of test "TB )4 n c requirements
Group C3¢ D
5.14 Endurance Duration: ...h 3 15 od
Temperature: ...°C
Voltage: ...V
5.14.2 Initial Capacitance
__measurement
Recovery: 6 hto 24 h
5.14]5 Final Visual examination No visible damage,
inspections, . \
measurements Legible marking
and Capacitance AC/C: As in 5.14.5
requirements
Tangent of loss angle As.in 5.14.5
Insulation resistance AS in 5.14.5
Groyp C4°¢ ND
5.4 | Temperature Conditioning: pre-drying 12 9 0d AC/C: As in 5.4.4
coefficient (a) and | for 16 h to 24 h
cyclic drift

a8  Applicable tests, test conditions, requirements and clause numbers-as selected from this document.

¢ Refer to Table C.2 for lists of symbols and of abbreviated terms.

a
— —

(V)
—

Tlhe information given in Table C.4 shall provide a suitable oyerview of the most relevant parameters of
test, however, it shall not take precedence over any more_detailed specification given in a respective cl
of this document or in a cited normative reference.

one non-conforming item is obtained, all the tests-of the subgroup shall be repeated on a new samplg
en no further non-conforming items are permitted. Release of product may continue during repeat testi

Il tests of the sub-group shall be repeated if one or more nonconforming item is obtained. No nonconfor
tems are permitted in the repeat testing.-Release of products may continue during repeat testing.

each
Ause

and
ng.

ming
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Annex X
(informative)

Comparison of cross-references in relation to IEC 60384-8:2015

The drafting of this document has resulted in a new structure. Table X.1 indicates the new
clause and subclause numbers with respect to the previous edition of this document, i.e.,
IEC 60384-8:2015.

Table X.1 — Comparison of cross-references between this document and the previous
edition of IEC 60384-8 for clauses/subclauses/annexes

IEC 60384-8:2015 IEC 60384-8:2024 Notes
Fourth edition Fifth edition
Clayse/Subclause/ Annex Clause/Annex
1.1 1 Scope and Object are merged into one tlause in
1.2 accordance with the ISO/IEC Directives, Part 2
1.3 2 In accordance with ISO/IEC Ditectives, Part 2
1.4 7 In accordance with the change of clause numbers
1.5 3 In accordance with ISO/IEC Directives, Part 2
1.6 6 In accordance with<the change of clause numbers
2 4 In accordance With ISO/IEC Directives, Part 2 and the
change of elause numbers
3.1t0 3.4 8.1t0 8.4 In accordance with the change of clause numbers
3.5.1t03.5.4 C.1to C.4. In accordance with the change of clause numbers
4 5 In accordance with the change of clause numbers
Annex A Annex A No change
- Annex B Newly added.
- Annex-C Newly added. Modified from IEC 60384-8-1:2005, Clause 2
- Annex X Newly added.

Tablg¢ X.2 indicates the new figure and table numbers with respect to IEC 60384-8:2015.

Table X.2 — Reference to IEC 60384-8 for figure/table

IEC 60384-8:2015 IEC 60384-8:2024 Notes
Hourth edition Fifth edition
Figure/Table Figure/Table
Table 1 to Table 3 Table 1 to Table 3 No change
Table 4 and Table 5 Table 18 and Table 19 In accordance with the change of table numbers
Table 6 and Table 7 Table C.1 In accordance with the change of table numbers
and Table C.2
Table 8 to Table 21 Table 4 to Table 17 In accordance with the change of table numbers
- Table B.1 Newly added
— Table C.3 and Table C.4 | Newly added. Modified from IEC 60384-8-1:2005, Table 5
- Table X.1 and Table X.2 Newly added.
For the figure numbers, there was no change.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

CONDENSATEURS FIXES UTILISES
DANS LES EQUIPEMENTS ELECTRONIQUES -

Partie 8: Spécification intermédiaire —
Condensateurs fixes a diélectrigue en céramique, classe 1

2024

AVANT-PROPOS

La| Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation com
de| 'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC), LYEC a pour

posée
objet

de|favoriser la coopération internationale pour toutes les questions de normalisation |dans les donpaines
de|l’électricité et de I'électronique. A cet effet, '|EC — entre autres activités — publie des-Nprmes internationales,

dep Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (P
dep Guides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiee a des comités d’¢
auk travaux desquels tout Comité national intéressé par le sujet traité peui ‘participer. Les organis]
internationales, gouvernementales et non gouvernementales, en liaison avee I'lEC, participent égal
auk travaux. L’'IEC collabore étroitement avec I’Organisation Internatiomale”de Normalisation (I1SO),
dep conditions fixées par accord entre les deux organisations.

Lep décisions ou accords officiels de I'l[EC concernant les questions.techniques représentent, dans la n
du|possible, un accord international sur les sujets étudiés, étant donné que les Comités nationaux d¢
interessés sont représentés dans chaque comité d’études.

Lep Publications de I'lEC se présentent sous la forme desrecommandations internationales et sont ag
comme telles par les Comités nationaux de I'lEC. Tous_les\efforts raisonnables sont entrepris afin que
s'dssure de I'exactitude du contenu technique de ses, publications; I'lEC ne peut pas étre tenue respo
de|l'éventuelle mauvaise utilisation ou interprétation quinen est faite par un quelconque utilisateur final.

Dgns le but d’encourager I'uniformité internationate,”les Comités nationaux de I'lEC s’engagent, dans|
la mesure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications nati
et|régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications national
régionales correspondantes doivent étre indiguées en termes clairs dans ces derniéres.

L'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indéper
fodrnissent des services d’évaluationnde conformité et, dans certains secteurs, acceédent aux mg
de|conformité de I'lEC. L'IEC n’est responsable d’aucun des services effectués par les organismes de certifi
ingépendants.

Tous les utilisateurs doivent s’assurer qu’ils sont en possession de la derniére édition de cette publication.

Aucune responsabilité nexdoit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou manda
y ¢ompris ses experts (particuliers et les membres de ses comités d’études et des Comités nationaux de
popr tout préjudice causé en cas de dommages corporels et matériels, ou de tout autre dommage de q
nafure que ce soit,tdirécte ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dép
défoulant de la-publication ou de I'utilisation de cette Publication de I'lEC ou de toute autre Publication de]
oulau crédit quilti est accordé.
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L’'gttention_est attirée sur les références normatives citées dans cette publication. L’utilisation de publidations

référencées est obligatoire pour une application correcte de la présente publication.
L'IEC¥attire I'attention sur le fait que la mise en application du présent document peut entrainer I'utili
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droit de propriété revendiqué a cet égard. A la date de publication du présent document, I'lEC avait/n’avait pas

recu notification qu’un ou plusieurs brevets pouvaient étre nécessaires a sa mise en application. Toutefois

Jilya

lieu d’avertir les responsables de la mise en application du présent document que des informations plus récentes

sont susceptibles de figurer dans la base de données de brevets, disponible a 'adresse https://patents.i
L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits de brevet.

ec.ch.

L'IEC 60384-8 a été établie par le comité d’études 40 de I'lEC: Condensateurs et résistances
pour équipements électroniques. Il s’agit d'une Norme internationale.

Cette cinquiéme édition annule et remplace la quatrieme édition parue en 2015. Cette édition
constitue une révision technique.
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Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) le document a été entiérement restructuré pour se conformer aux Directives ISO/IEC,
Partie 2, et pour en faciliter 'utilisation; les tableaux, les figures et les références ont été
révisés en conséquence. L'’Annexe X donne les références croisées des modifications
apportées par rapport a la version précédente, avec numéros d’article/de paragraphe

b)
c)

d)

correspondants;

les termes ont été remplacés par des symboles littéraux dans le Tableau 3;

le code du coefficient de température et la tolérance de CO0G, U2J ont été ajoutés

dans le Tableau 4, le Tableau 6, le Tableau 8, le Tableau 9, le Tableau 11, le Tablea

13,

ld Tableau 16 et I’Annexe B;

I’Annexe B est passée d’informative a normative;

afin de pouvoir retirer la spécification particuliére-cadre: IEC 60384-8-1.

Le texte de cette Norme internationale est issu des documents suivants:

Projet Rapport de vote
40/3144/FDIS 40/3161/RVD

Article C.5 (Programme d’essais pour le contréle de conformité de la qualité)a été ajouté

Le ripport de vote indiqué dans le tableau ci-dessus donnéjtoute information sur le vote ayant

abou

i @ son approbation.

La lapgue employée pour I’élaboration de cette Norme internationale est 'anglais.

Ce document a été rédigé selon les Directives ISO/IEC, Partie 2, il a été développé
les Directives ISO/IEC, Partie 1 et les Directives ISO/IEC, Supplément IEC, disporfibles
sous|www.iec.ch/members_experts/refdecs. Les principaux types de documents dévelgppés
par I'lEC sont décrits plus en détail seis www.iec.ch/publications.

Une |liste de toutes les parties~-de la série IEC 60384, publiées sous le titre gé
Condensateurs fixes utilisés-dans les équipements électroniques, se trouve sur le site
de I'lEC.

Le cgmité a décidé que le contenu de ce document ne sera pas modifié avant la date de stg
indigpée sur le site Web de I'lEC sous webstore.iec.ch dans les données relatives au docu
rechgrché. A cette\date, le document sera

reconduit;

stipprinie, ou

rée\dise

selon

néral
Web

bilité
ment
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CONDENSATEURS FIXES UTILISES
DANS LES EQUIPEMENTS ELECTRONIQUES -

Partie 8: Spécification intermédiaire —
Condensateurs fixes a diélectrique en céramique, classe 1

1 omaine d’application

2024

La présente partie de I'I[EC 60384 s’applique aux condensateurs fixes a djéleetr
en cgramique avec un coefficient de température défini (classe diélectrique 1), destinés 3
utilises dans les équipements électroniques, y compris les condensateurs)Ssans pl

ques
étre
omb,

mais|a I’exclusion des condensateurs multicouches fixes a diélectriques*-en céramique

pour Imontage en surface, qui sont couverts par I'lEC 60384-21 (classe 1).
Les qondensateurs d’antiparasitage ne sont pas inclus, mais sont couverts par I'lEC 6038

Le présent document a pour objet de spécifier les valeurs (assignées et caractérist
préférentielles, de sélectionner les procédures d’assurance dela-qualité appropriées, les e
et le$ méthodes de mesure en se référant a I'lEC 60384-1:2021 et de fournir des exigg
de pgrformances générales pour ce type de condensadteur. Les sévérités et les exigg
des gssais stipulées dans les spécifications particuliéres se référant au présent docu
fourniissent des sévérités et des exigences d’essai“d’un niveau de performance supérie

A-14.

ques
5sais
nces
nces
ment
Ir ou

égal.| Des informations supplémentaires sur la<conception des spécifications génériques,

intermeédiaires et particuliéres sont données dansintroduction de I'lEC 60384-1:2021.

2 Reéférences normatives

Les documents suivants sont cités«dans le texte de sorte qu’ils constituent, pour tout ou
de lgur contenu, des exigences-.du présent document. Pour les références datées,
I’éditlon citée s’applique. Pour'les références non datées, la derniére édition du docu
de référence s’applique (y cempris les éventuels amendements).

IEC 60384-1:2021, Condensateurs fixes utilisés dans les équipements électroniques — Par
Spédification générique

IEC 61193-2;2007, Quality assessment systems — Part 2: Selection and use of sampling
for inspection-of electronic components and packages (disponible en anglais seulement)

artie
seule
ment

tie 1:

blans

3

Pour les besoins du présent document, les termes et les définitions de I'|EC 60384-1 ains
les suivants s’appliquent.

i que

L’'ISO et I'IEC tiennent a jour des bases de données terminologiques destinées a étre utilisées

en normalisation, consultables aux adresses suivantes:

o |EC Electropedia: disponible a I'adresse https://www.electropedia.org/

e |SO Online browsing platform: disponible a I’adresse https://www.iso.org/obp
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3.1

condensateur a diélectrique en céramique, classe 1
condensateur spécialement congu et adapté a une application de circuit résonant ou de faibles
pertes et une grande stabilit¢é de capacité sont essentielles ou lorsqu’un coeffi
de température défini avec précision est exigé, par exemple pour compenser les effets

de |

a température dans le circuit

Note 1 a I'article: Le diélectrique en céramique est défini par son coefficient de température nominale (a).

3.2

sous-classe

<clagse—4=—teléx StH
nomihale donné (voir le Tableau 2)

urla coefficiont do _toam
re—Cotrmrorert—oec—c

cient

ature

ranco
TTToT T

Note 1 a l'article: La valeur du coefficient de température nominale et sa tolérance se référent a I'intg

de ten

linéaires, il est nécessaire de définir des écarts de capacité limite (AC/C) pour d’auites tempér
(voir I1¢ Tableau 3 et ’Annexe B). Les mémes informations sont exprimées sous forme.graphique aux f
de la fFigure A.1 a la Figure A.15.

Les

figures de la Figure A.1 a la Figure A.15 permettent a I'utilisateur de former yneJestimation de la val

de la folérance de 1/C x (dC/dT);, le coefficient de température incrémental a une témpérature donnée 7, bie
n'est pas exigé que cette quantité soit spécifiquement mesurée dans I'essai.

3.3

tensjon assignée

Ur

rvalle

pérature de +20 °C ou +25 °C a +85 °C, mais comme dans la pratique les courbes TC ne sont pas strictement

htures
gures

eur et
n qu’il

tensipn continue maximale pouvant étre appliguée continuellement aux sorties
d’un pondensateur utilisé a la température assignée

Note 1 a I'article: La tension continue maximale est laysomme de la tension continue et de la valeur de| créte
de la fension alternative ou de la valeur de créte de Iaxfension d’impulsion appliquées au condensateur.

4 Valeurs assignées et caractéristiques préférentielles

4.1 Caractéristiques préférentielles

Les | catégories climatiques préférentielles doivent étre données uniquement
dans|les caractéristiques préferentielles.

Les ¢ondensateurs couverts par le présent document sont classés en catégories climatiques
confgrmément aux.régles générales données a I’Annexe A de I'lEC 60068-1:2013.

Pour|une température de référence de 20 °C ou 25 °C, les températures minimale et maximale
de cptégorie” et la durée de I'essai continu de chaleur humide doivent étre sélectionnées

dans|la‘liste ci-dessous:

Les

température minimale de catégorie: -55 °C, -40 °C, -25 °C et -10 °C
température maximale de catégorie: +70 °C, +85 °C, +100 °C et +125 °C
durée de I'’essai continu de chaleur humide 4 jours, 10 jours, 21 jours et 56 jours

(40 °C, 93 % d’humidité relative):

sévérités des essais de froid et de chaleur séche sont respectivement les tempéra

de catégorie minimale et maximale.

tures
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4.2 Valeurs assignées préférentielles
4.2.1 Température assignée

Pour les condensateurs couverts par le présent document, la température assignée est égale
a la température maximale de catégorie.

4.2.2 Tension assignée (URy)

Les valeurs préférentielles des tensions assignées sont: (25, 40, 63, 100, 160, 250, 400, 630,
1 000, 1600, 2500, 4 000 et 6 300) V. Ces valeurs sont conformes a la série de base

de vateurs—preéférentiettes R5—dommeée—danstSO-3—Si—d'autres—vateurs—sont—ecessaires,
elles|doivent étre choisies dans la série R10.

La Jomme de la tension continue et de la tension alternative de créte. appliquée
au cqgndensateur ne doit pas dépasser la tension assignée.

4.2.3 Tension de catégorie (U¢)

Puisque la température assignée est définie comme la température~de catégorie supéripure,
la tension de la catégorie est égale a la tension assignée{telle qu’elle est dgfinie
dans|I'lEC 60384-1:2021, paragraphe 3.5.

4.2.4 Valeurs préférentielles de la capacité nominale_ et des valeurs de tolérance
associées

4.2.41 Valeurs préférentielles de la capacité nominale

Il conjvient que les valeurs de capacité nominale,proviennent des séries E6, E12 et E24 données
dans|I'l[EC 60063.

4.2.42 Tolérances préférentielles.sur la capacité nominale

Le Tableau 1 présente les valeurs*preférentielles de tolérance sur la capacité nominale.

Tableau 1 — Tolérances préférentielles sur la capacité nominale

210 pF Cy <10 pF

Série Tolérances Lettre de Tolérances Lettre de
préférentielle codage codage

E6 +20 % M +2 pF G

E 12 +10 % K +1 pF F

+5 % J +0,5 pF D

E-24 +2-% S +0:25pF
1 % F +0,1 pF B

4.2.5 Coefficient de température (a)
4.2.51 Coefficient de température nominal et tolérance

Le Tableau 2 représente les coefficients de température nominale pour la température
de référence de 20 °C et les tolérances associées, exprimées en millioniéemes par Kelvin
(10-6/K), ainsi que les sous-classes et codes correspondants. L'’Annexe B contient
les coefficients de température les plus utilisés pour la température de référence de 25 °C.
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La spécification particuliere doit spécifier pour chaque coefficient de température la valeur
minimale de capacité pour laquelle la tolérance donnée du coefficient de température peut étre
vérifiée, compte tenu de la précision des méthodes de mesure de la capacité spécifiées.

Pour les valeurs de capacité inférieures a ces valeurs minimales:

a) la spécification particuliére doit spécifier un facteur de multiplication de la tolérance sur a,
ainsi que les variations admissibles de capacité aux températures de catégorie minimale et
maximale;

b) des méthodes spéciales de mesure peuvent étre nécessaires et, si cela est exigé,
doivent étre indiquées dans la spécification particuliére.

Tableau 2 — Coefficient de température nominale et tolérance
pour la température de référence de 20 °C
Cqefficient de Tolérance sur le Sous- Lettre de codage Code de couleur
téempérature coefficient de classe , pour le coefficjent
npminale (a) température a Tolérance de température
10-5/K 10-8/K
+100 +15 1A A F Rouge et violpt
+30 1B G
0 +15 1A C F Noir
+30 1B G
+60 1F H
-33 +15 1A H F Brun
+30 1B G
-75 +15 1A L F Rouge
+30 1B G
-150 +15 1A P F Orange
+30 1B G
+60 1F H
-220 +15 1A R F Jaune
+30 1B G
160 1F H
-330 +30 1A S G Vert
+60 1B H
-470 +30 1A T G Bleu
+60 1B H
<750 +60 1A u H Violet
+120 1B J
+250 1F K
-1 000 +60 1A Q H Rouge et jaune
+120 1B J
+250 1F K
-1 500 +250 1F \Y K Orange et orange
-2 200 +500 1F K L Jaune et orange
-3 300 +500 1F D L Vert et orange
-4 700 +1 000 1F E M Bleu et orange
-5 600 +1 000 1F F M Noir et orange
+140 2 ¢ 2 -1 000 a 1C SL - Gris
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Coefficient de Tolérance sur le Sous- Lettre de codage Code de couleur
température coefficient de classe Tolé pour le coefficient
nominale () température @ olerance de température
10-8/K 10-5/K
+250 2 o 2-1750 a 1D UM - Blanc

a Les valeurs +33 x 10°%/K et —47 x 107/K sont également obtenues a la demande.

Les coefficients de température nominale et leurs tolérances sont définis a 'aide de la variation de capacité entre

les températures de 20 °C et 85 °C.

Un condensateur avec un coefficient de température de 0 x 107%/K et une tolérance sur le coefficient
de t

a

-
mperature de toU x TU “/A eSSt desighne comme condensateur UG (SoUs-Classe 16).

de capacité relative n’est spécifiée dans le Tableau 3.

(es valeurs de coefficient de température ne sont pas soumises a examen, car aucune limite dé, variation

4.2.52

Le Tableau 3 montre pour chaque combinaison de coefficient de température et de tolér

Variation relative admissible de la capacité

ance

la vafiation relative admissible de la capacité exprimée en parties par millier aux tempérafures

de

sont

de

de lalcapacité.

Les figures de la Figure A.1 a la Figure A.15 représentent les limites de variation de cap

en

énunérés dans le Tableau 3.

¢atégorie maximale et minimale. Ces coefficients de température et toléra
exprimés en millioniemes par Kelvin (1076/K). Dans le cas de la température de référ
25 °C, voir le Tableau B.1 pour une explication de \la“variation relative admig

fonction de la température pour les coefficients de température et les sous-clg

nces
ence
sible

acité
sses
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5 Procédures d’essai et de mesure

5.1 Généralités

Le présent Article 5 compléte les informations de I'|EC 60384-1:2021, de I'Article 5 a I'Article 10.

5.2 Examen visuel et controle des dimensions

Voir I'lEC 60384-1:2021, 7.1.

5.3 | Essais électriques
5.3.1 Capacité
5.3.11 Généralités

Voir |'IEC 60384-1:2021, 6.3, avec les informations données en 5.3.1.2 et 5:3.1.3.

5.3.1.2 Conditions de mesure
La cgpacité doit étre mesurée conformément aux détails suivants:

— tgnsion de mesure: < 5V eff, sauf indication contraire dans’la spécification particulierg;
— frgquence: Cn <1000 pF, 1 MHz (+20 %) oG 100 kHz (20 %)
(fréquence de référence de 1-MHz);
Cn > 1000 pF, 1 kHz (¥20~%) ou 100 kHz (+20 %)
(fréquence de référence’de 1 kHz).

5.3.1|.3 Exigences
La v3leur de capacité doit correspondrea la valeur nominale en tenant compte de la tolérfance
spécifiée.

5.3.2 Tangente de I’angle.de’ perte (tan )
5.3.211 Généralités

Voir '|EC 60384-1:20271, 6.4, avec les informations données en 5.3.2.2 et 5.3.2.3.

5.3.2.2 Conditions de mesure

Voir $.3.1.

5.3.2.3 Exigences

La tangente de I'angle de perte ne doit pas dépasser les limites données dans le Tableau 4.

Tableau 4 — Tangente de I’angle de perte

Cap§cité Tangente de I’angle de perte (tan 5) x 10~
nominale " 1002« > -750 |-7502 « > —1 500 33003 45
pF et SL (1C) et UM (1D) -15002a > -3 300 5 660'1 a<-5600
CoG u2J
Cy 250 15 20 30 40 50
5<Cy<50 |1,6x(150/Cy+7)| 2x(150/C+7) 3 x (150/C\ + 7) 4 x 5 x
(150 / C + 7) (150 / C\ +7)
Cy<5 Lorsque la mesure est exigée par l'utilisateur, la spécification particuliére doit spécifier la limite.
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5.3.3 Résistance d’isolement (R;)

5.3.3.1 Généralités

Voir

I'lEC 60384-1:2021, 6.1, avec les informations données en 5.3.3.2 et 5.3.3.3.

5.3.3.2 Conditions de mesure

Voir

I'lEC 60384-1:2021, 6.1.2, avec les détails suivants:

2024

Pour Ui < 100 V, la tension de mesure peut étre d’'une valeur ne dépassant pas Ug, la tension
de référence étant Ur;

La te

essa

s d’homologation et les essais périodiques (Groupe C). Pour les essais lot-par lot (Gr

A), lessai peut étre terminé dans un délai plus court, si la valeur exigée'de la résist

d’iso
capa

ement est atteinte. Le produit de la résistance interne de la source‘de tension et
Cité nominale du condensateur ne doit pas dépasser 1 seconde, sauf spécific

contrfire figurant dans la spécification particuliére;

Le cqurant de charge ne doit pas dépasser 0,05 A;

La résistance d’isolement (R,;) doit étre mesurée a la fin de/a période de 1 min.

5.3.313 Exigences

La résistance d’isolement (R;) doit satisfaire aux:exigences données dans le Tableau 5.

5.3.4.

Voir

Tableau 5 — Exigences relatives a la résistance d’isolement

Style Points deimesure Cy =10 nF Cy > 10 nF
R, R; x Cy
Isolé laet1c
=10 000 MQ 2100 s
Non isolé 1a

5.3.j Tension ‘de tenue
1

Généralités

'IEC.60384-1:2021, 6.2, avec les informations données en 5.3.4.2 et 5.3.4.3.

Insion doit étre appliquée immédiatement a la valeur spécifiée pendant 60 s +.5's podr les

oupe
ance
de la
ation

5.3.4.2 Conditions d’essai

Le produit de R; et de la capacité nominale C, doit étre inférieur ou égal a 1 s.

Le courant de charge ne doit pas dépasser 0,05 A.

5.3.4.3 Tension d’essai

Les tensions d’essai conformes au Tableau 6 et au Tableau 7 doivent étre appliquées
entre les points de mesures du Tableau 3 de I'lEC 60384-1:2021, pendant une durée de 1 min
pour les essais d’homologation et pendant une durée de 1 s pour les essais de conformité

de la

qualité lot par lot.
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Tableau 6 — Tensions d’essai pour condensateurs céramique monocouches

Tension assignée Tension d’essai
\Y \
<500 2,5 Uy
> 500 1,5 Ug + 500

La tension d’'essai Uy > 500 V dans I'essai C (isolation externe) est de 1,5 Ug +
500 V ou est conforme aux exigences de la spécification particuliere.

Tall:leau 7 — Tensions d’essai pour condensateurs céramique multicouches au.plomb

Tension assignée Tension d’essai
\Y \Y
Ug <100 2,5 Uy
100 < Ug = 200 1,5 Ug + 100
200 < Ug =500 1,3 Ug £A400
500 < Ux 1,8-Ug

5.3.4].4 Exigence
u

Aucun claquage ni contournement électrique ne doit étre constaté pendant I'essai.

5.4 | Coefficient de température (a) et dérive de capacité aprés cycle thermique
5.4.1 Généralités

Voir |'|EC 60384-1:2021, 6.8.3.2, avec les informations données de 5.4.2 3 5.4.4.

5.4.2 Séchage préliminaire

Les | condensateurs daivent étre séchés conformément a [I'IEC 60384-1:2021, | 5.3,
pendpnt 16 heures a 24 heures.

5.4.3 Conditions de mesure

Voir ['IEC 60884-1:2021, 6.8.1.2 et 6.8.1.3.

5.4.4| Exigences

L’écart de capacité aux températures de catégorie maximale et minimale (ainsi qu’aux autres
températures qui peuvent étre indiquées dans la spécification particuliére) ne doit pas dépasser
les limites données dans le Tableau 3.

La dérive aprés cycle thermique ne doit pas dépasser les limites données dans le Tableau 8.
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Tableau 8 — Limites de dérive aprés cycle thermique

a en valeur assignée exprimée en millioniémes par Kelvin (10~%/K) Exigences 2
+100 2 « > =150 0,3 % ou 0,05 pF
C0G
-150 2 ¢ > -1 500 1 % ou 0,05 pF
SL (1C) et UM (1D)
u2J
-15002a2=-5600 2 % ou 0,05 pF

@8 Ua valeur retenue est la plus grande des deux.

5.5 Robustesse des sorties

Voir '|EC 60384-1:2021, 7.3.

5.6 | Résistance a la chaleur de brasage
5.6.1 Généralités

Voir |'|EC 60384-1:2021, 9.1, avec les informations données 'de’5.6.2 a 5.6.4.

5.6.2 Mesure initiale

La cqpacité doit étre mesurée conformément a 5.3:1.

5.6.3 Conditions d’essai

Il ne doit pas y avoir de séchage préliminaire.

5.6.4 Inspection finale, mesures)et exigences

Les ¢ondensateurs doivent étre)soumis a un examen visuel. Aucun dommage ne doif| étre
constaté et le marquage doit étre lisible.

Les ¢apacités doivent-étre mesurées conformément a 5.3.1 et la variation ne doit pas| étre
supéfieure aux valegdrs-figurant dans le Tableau 9.

Tableau 9 — Exigences

a ¢n valeur assignée exprimée en millioniémes par Kelvin (10~%/K) Exigences 2
+100 2 ¢ 2 -750 0,5 % ou 0,5 pF
CO0G et U2J
-750 > o 2 -1 500 1% ou 1 pF

SL (1C) et UM (1D)

a<-1500 3 % ou 1pF

@ La valeur retenue est la plus grande des deux.

5.7 Brasabilité
5.7.1 Généralités

Voir I'lEC 60384-1:2021, 9.2, avec les informations données en 5.7.2 et 5.7.3.
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5.7.2 Conditions d’essai

Il ne doit pas y avoir de séchage préliminaire.

Les exigences relatives a la méthode d’essai de la goutte de brasure doivent étre spécifiées
dans la spécification particuliére. Lorsque ni la méthode du bain de brasage ni celle de la goutte
de brasure n’est appropriée, I'essai au fer a braser doit étre utilisé avec une taille A de fer
a braser.

5.7.3 Inspection finale, mesures et exigences

Les $orties doivent éire examinées pour controler e bon etat de 'éfamage mis en evidence
par I'écoulement de la brasure avec un bon mouillage des sorties, ou voir la spécificlation
parti¢uliere pour la méthode de I’équilibre de mouillage.

5.8 | Variations rapides de température (si cela est exigé)
5.8.1 Généralités

Voir I'|EC 60384-1:2021, 8.1, avec les informations données de 5.8.2°85.8.4.

5.8.2 Mesure initiale

Les mesures initiales doivent étre effectuées comme spécifié¢ en 5.3.1.

5.8.3 Conditions d’essai

Nombre de cycles: 5.
Durég d’exposition aux limites de température: 30 min.

5.8.4 Rétablissement

Les gondensateurs doivent récupgérer pendant 24 h + 2 h.

5.9 Vibrations
5.9.1 Généralités

Voir |'|EC 60384-1:2021, 7.4, avec les informations données en 5.9.2 et 5.9.3.

5.9.2 Conditions d’essai

Le degré(de séverité suivant de I’essai Fc s’applique:

[ 0,75 LLILLLLI UIU dépidbblllcllt Uu AIOO IIII'D’), i,dlllp“tudb ICtCIIUU U’tdllt id piua 'uqaav dCb Uleux,
sur 'une des plages de fréquences suivantes: 10 Hz a 55 Hz, 10 Hz a 500 Hz, 10 Hz
a 2 000 Hz.

La durée totale de I'essai doit étre de 6 h.

La spécification particuliere doit indiquer la plage de fréquences et doit également spécifier
la méthode de montage a utiliser. Pour les condensateurs a sorties axiales et destinés a étre
montés par leurs seuls fils de sortie, la distance entre le corps et le point de montage doit étre
de 6 mmz= 1 mm.

5.9.3 Inspection finale, mesures et exigences

Les condensateurs doivent étre soumis a un examen visuel. aucun dommage visible ne doit
étre constaté.
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5.10 Secousses (chocs répétitifs)
5.10.1 Généralités
Voir I'lEC 60384-1:2021, 7.5, avec les informations données de 5.10.2 & 5.10.4.

La spécification particuliére doit indiquer si I’essai de secousses (chocs répétitifs) ou de chocs
non répétitifs s’applique.

5.10.2 Mesure initiale

Non gXigee:

5.10.3 Conditions d’essai

La spécification particuliére doit indiquer laquelle des sévérités préférentielles suivantes
s’applique:

nombre total de secousses: 1 000 ou 4 000

accélération: 400 m/s2 100 m/s?
ou

durée des impulsions: 6 ms 16 ms

La spécification particuliere doit également spécifiefvla méthode de montage a utiliser.
Pour|les condensateurs a sorties axiales et destinés a'éire montés par leurs seuls fils de sprtie,
la digtance entre le corps et le point de montage deoit'étre de 6 mm + 1 mm.

5.10.4 Inspection finale, mesures et exigences

Les rondensateurs doivent étre mesurés et inspectés visuellement et doivent satigfaire
aux exigences indiquées en 5.11.4.

5.11| Choc (chocs non répétitifs)
5111 Généralités

Voir |'|EC 60384-1:2021,.%.6, avec les informations données de 5.11.2 a4 5.11.4.

La spécification particuliére doit indiquer si I’essai de secousses (chocs répétitifs) ou de dhocs
non fépétitifs s’applique.

5.11.2 Mesure initiale

Non gxig€e.

5.11.3 Conditions d’essai

La spécification particuliere doit indiquer les sévérités préférentielles qui s’appliquent,
telles qu’elles sont indiquées dans le Tableau 10.

Forme de I'impulsion: semi-sinusoidale.
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