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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

FOREWORD
1) pmprising
aII promote
fields. To
ifications,
Technlical Reports, Publicly Available Specifications (PAS) and Guides as “IEC
idation(s)”). Their preparation is entrusted to technical committees; any nterested
and non-
bs closely
e Yith’ condjtions detefmined by
2) brnational
from all
3) National
nt of IEC
r for any
4) blications
vergence
indicated in
5) e for any
6)
7) mployees, servants or agents including individual experts and
mem ational Committees for any personal injury, property damage or
Swhether direct or indirect, or for costs (including legal fees) and
expen isi he._publi tion use of, or reliance upon, this IEC Publication or any ¢ther IEC
Publidati
8) Attent to t ative references C|ted |n this publication. Use of the referenced publications is
indispEn
9) Attent i ibility that some of the elements of this IEC Publication may be the pubject of
paten{ ri p IEC haN note held responsible for identifying any or all such patent rights.
Internatjonal-Stands IEC 60384-8 has been prepared by IEC technical commiftee 40:
Capacitprstand resistors for electronic equipment.

This third edition cancels and replaces the second edition published in 1988, amendment 1
(1993) and amendment 2 (2000). This third edition is a result of maintenance activities related
to the previous edition. All changes that have been agreed upon can be categorized as minor
revisions.

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

FDIS Report on voting
40/1528/FDIS 40/1548/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.
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This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

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

Part 1:
Part 2:

Part 3:
Part 4:

Part 5:

Part 6:

Part 7:
Part 8:
Part 9:

Part 11

Part 12

Part 13;

Part 14

Part 15;

Part 16

Part 171

Part 18;

Part 19;

Part 20

Part 21:

Part 22:

Part 23:

Part 24:

Part 25:

Generic specification

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

Sectional specification: Fixed tantalum chip capacitors

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

voltage
ents
Sectional specification: fic d.c.
capacitors
Sectional specification: Fixed polystyrene film diele net [ . citors
Sectional specification: Fixed capacitors of cerami
Sectional specification: Fixed capacitors ofCerani
etal foil
d.c. capacitors
Sectional specification: pil d.c.
capacitors
Sectional specification: pil d.c.
capacitors
Sectional : ixe electromagnetic intefference
suppression and corpection\o R
Sectional r solid
electrolyte
Secti Ffic d.c.
capacitod
.c. and
plid and
ielectric
chiprd.c. cgpacitors
Sectional specification: Fixed metallized polyphenylene sulfide film dielecfric chip
de canacitare

ST oo P o toTY

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

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

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

Sectional specification — Surface mount fixed tantalum electrolytic capacitors with
conductive polymer solid electrolyte®

Sectional specification — Surface mount fixed aluminium electrolytic capacitors
with conductive polymer solid electrolyte®

1 To be published.
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The QC number that appears on the front cover of this publication is the specification number
in the IECQ Quality Assessment System for Electronic Components.

The committee has decided that the contents of this publication will remain unchanged until
the maintenance result date indicated on the IEC web site under "http://webstore.iec.ch" in
the data related to the specific publication. At this date, the publication will be

* reconfirmed;

* withdrawn;

* replaced by a revised edition, or
*+ amended.

A bilingpial version of this publication may be issued at a later date.

@%
8



https://iecnorm.com/api/?name=dfece1a4cf6e2be59cb0a56138de9c2d

-6 - 60384-8 © IEC:2005(E)

FIXED CAPACITORS FOR USE IN ELECTRONIC EQUIPMENT -

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

1 General

1.1  Scope

This part of HEC66384—s appticabte—to fixed capacitors ofceramic—dietetirtewith defined
temperdture coefficient (dielectric Class 1), intended for use in electroni including
leadlesg capacitors but excluding fixed surface mount multilayer<{capa¢i ceramic
dielectric.2

Capacitprs for electromagnetic interference suppression are n ered by
IEC 60384-14.
1.2 Qbject
The object of this standard is to prescribe preferre 2 isti O select
from IEC 60384-1:1999, the appropriate i asuring
method$ and to give general perfo itpr. Test

severitigs and requirements prescribed il ifications referring to this dectional
specification shall be of equal or highe Nan e levels
are not permitted.

1.3 Normative referen

The follpwing referenged\docu indisy icati i cument.
For dated referenc€ss, Yiti ite [ edition
of the rg¢ferenced\dgc

IEC 600
Amendn
Amendn

IEC 60384-1:1999
specification

ed capacitors for use in electronic equipment — Part 1: |Generic

IEC 60384-14, Fixed capacitors for use in electronic equipment — Part 14: Sectional
specification: Fixed capacitors for electromagnetic interference suppression and connection to
the supply mains

IEC 60410:1973, Sampling plans and procedures for inspection by attributes

ISO 3:1973, Preferred numbers — Series of preferred numbers

2 Which are covered by IEC 60384-21 (Class 1).
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1.4 Information to be given in a detail specification

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

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

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

The following information shall be given |n each detail specmcatlon and the values quoted
shall preferably—b d—fre S : cYatatdats clause=c ectional
specmcahon.

1.41 Outline drawing and dimensions

There shall be an illustration of the capacitor as an aid to easyfecognition onjparison
of the capacitor with others.

Dimensjons and their associated tolerances, which a e i il punting,
shall b¢ given in the detail specification. All diy ' ated in
millimetres, however when the original dimension ] metric
dimensipns in millimetres shall be addegd,

Normallly, the numerical values shall be\qi d height
of the body and the wire spacing, or fg b length
and digmeter of the terminations. When fe bf items
(capacitance values/voltage @ gtai ification, i ipns and
their asgociated tolerance 2 i p

When the configuratio isNoth \ ibed above, the detail specification shall state such
dimensipnal info p ad itpr is not
designed for use iqn.

1.4.2

The detpi use and
for the [ap a shall be
mounte¢k by ™thei . i i special
mountinlg eqguired in its use. In this case, the detail specification shall gescribe

the moynting ures

shock tgsts.

nd they shall be used in the application of the vibration and bump or

1.4.3 Ratings and characteristics

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

1.4.3.1 Rated capacitance range

See 2.2.4.1

NOTE When products approved to the detail specification have different ranges, the following statement should
be added: "The range of values available in each voltage range is given in IEC QC 001005".
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1.4.3.2 Particular characteristics

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

1.4.3.3 Soldering

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

1.4.4 Marking

The detgril specification shall specify the content of the marking on the gapactor and on the
package. Deviations from 1.6, shall be specifically stated.

1.5

—

erms and definitions

For the |purposes of this document, the applicable terms and i 4-1 and
the follgwing apply.

1.5.1

fixed capacitors of ceramic dielectric, class 1

capacitgr specially designed and suited for reso i ation where low losges and
high stability of capacitance are essent fired temperature coefficient
is required, for example for compensa $ in the circuit. The [ceramic
dielectric is defined by its rated temperaty A

1.5.2

subclags

for a diven rated tempe i defined by the rated tolerance|on the
temperdture coefficien )

NOTE Tpe rated t iien nd 18 tolerance refer to the temperature interval of $20 °C to
+85 °C biyit because practi € s trictly linear, it is necessary to define limiting capacitance
deviationg (AC/C) for 6the e e ee Table 3). The same information is expressed in graphicpl form in
Figures Al1 to A.15.

These fig e fmate of the value and tolerance of 1/C x (dC/dT)t , the ingremental
temperaty A\ give wperature T, though this quantity is not required specifically to be mgasured in
the test.

1.5.3

rated v

Ur

maximu (C. e, which may be applied continuously to the terminations of a cppacitor

at the rated temperature

NOTE The sum of the d.c. voltage and the peak a.c. voltage applied to the capacitor should not exceed the rated
voltage. The value of the peak alternating voltage should not exceed the value determined by the permissible
reactive power.

1.6  Marking

See |IEC 60384-1, 2.4, with the following details:

1.6.1 The information given in the marking is normally selected from the following list; the
relative importance of each item is indicated by its position in the list:

a) rated capacitance;

b) rated voltage (d.c. voltage may be indicated by the symbol ~—___or —

c) tolerance on rated capacitance;
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d) temperature coefficient and, space permitting, its tolerance in code, see Table 2;
e) year and month (or week) of manufacture;

f) manufacturer's name or trade mark;

g) climatic category;

h) manufacturer's type designation;

i) reference to the detail specification.

NOTE Information required under 1.6.1 b) and 1.6.1 d) may be given in code form under manufacturer's, or
national, type or style designation.

required,
markin.

1.6.3

marking

1.6.4 all the

2.1

The vallies given in detai

Preferr@'

211

The cap
to the gg¢

cording

The lowera
test sha|

y state

Low -55 °C, -40 °C, -25 °C and -10 °C

Uppercategory temperature: +70 °C, +85 °C, +100 °C and +125°C

Duration of the damp heat, steady state test: 4, 10, 21 and 56 days

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

2.2 Preferred values of ratings
2.21 Rated temperature

For capacitors covered by this specification, the rated temperature is equal to the upper
category temperature.
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2.2.2 Rated voltage (Ug)
The preferred values of rated voltage are: 25, 40, 63, 100, 160, 250, 400, 630, 1 000, 1 600,

2 500 and 4 000 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.

2.2.3 Category voltage (Ug)

Since the rated temperature is defined as the upper category temperature, the category
voltage is equal to the rated voltage, as defined in IEC 60384-1, 2.2.17.

224 Preferred values of rated capacitance and associated tolerance values

2241 Preferred values of rated capacitance

Rated cjapacitance values shall be taken from the series of IEC 60 Nthe E6)\E12x\and E24
series are preferred.

2.24.2 Preferred tolerances on rated capacitance
Table 1 — Preferred tolerances on

crz10pF () Cr 40 5F
Preferred series Tolerany‘s\ Le >§i\e/ /Tc{‘e\?\anc% Letter code

rc
E6 +20 &\ \ M \ \ ?2/p9 G
E 12 +10 % SETOF
5 % (. +0,5 pF
E 24 £2-9 \)G +0,25 pF
N £1 % F 0,1 pF

)

T O|0O m

225

2.2.51 sociated
toleranag ponding
subclas

The defai G all specify for each temperature coefficient the minimum yalue of
capacitance™gr_which “the given tolerance of temperature coefficient may be erified,

considefing th accuragcy of the methods of capacitance measurement specified.

For VaIL £ ++ 1 $l $l HP~ | =
Co Ul Ladpauviudiivt TUwWTT riart trrcoT 1iihrmunT vadirutT o.

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

b) Special methods of measurement may be necessary and, if required, shall be stated in the
detail specification.

2.2.5.2 Figures A.1 to A.15 show the limits of variation of capacitance with temperature for
the temperature coefficients and subclasses listed in Table 2.
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Table 2 — Rated temperature coefficient and tolerances

- 11 -

Rated Tolerance on Subclass Letter code Colour code for
temperature temperature temperature
coefficient (a) coefficient a Tolerance coefficient
10-6/K 10-6/K
+100 15 1A A F Red + Violet
+30 1B G
15 1A F Black
o] +30 1B C G
+80 H H
33 15 1A H F row
+30 1B G\ %
75 £15 1A L “Reg)
+30 1B (X
-is0 +15 1A P \ Orange
+30 1B
+60 1E //\\\H\
-b20 £15 1A \R’ F Yello
+30 <>
160 1F H
-B30 +30 1A S G Gree
£60 C{\ v H
h70 +30\( A ND G Blue
1A u H Viole
1 J
F K
1A Q H Red + Ydgllow
1B J
1F K
1F \Y K Orange + Qrange
-21200 1F K L Yellow + OQrange
-31300 1F D L Green + Ofange
-4 700 1F E M Blue + Orhnge
-5 600 1F F M Black + Orange
+140202-1 000 a 1C SL - Grey
+2502q 2-1 750 a 1D UM - White

NOTE 1

Preferred temperature coefficient values (a) are underlined.

NOTE 2 a values +33 x 10-6/K and -47 x 10-6/K may also be obtained on request.

NOTE 3 The rated 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 10-6/K and a tolerance on temperature coefficient of
+30 x 10-6/K is designed 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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3 Quality assessment procedures

3.1 Primary stage of manufacture

For single layer capacitors, the primary stage of manufacture is the metallizing of the
dielectric to form the electrode; for multilayer capacitors, it is the first common firing of the
dielectric-electrode assembly.

3.2  Structurally similar components

Capacitors, considered as being structurally similar, are capacitors produced with similar
processgs—anatmate = S thotgnthney may be o differentcase—sizes—anc vardes:

33

The infg ibgd in the

detail gpecification and when requested by a purchaser. est the

parameters for which variables information is required are , tgn & and

the insullation resistance.

3.4 Qualification approval

The progedures for qualification approval testing

The sc tlot and

periodi ple size

schedul

3.4.1 Qualification app

The fixgd sample size|proceq shall be
hich approval is sought. This may or maly not be

represetative offhe ran 3aCits

the comfplete range €oveted bythe detaiksp

When qpproval i8 ) Qr vne temperature coefficient only, the sample shall cdnsist of
' ) ighest voltages, and for these voltages the lowest and

hen there are more than four rated voltages an intermediate

us, for the approval of a range, testing is required ¢f either

ance/voltage combinations) for each temperature coefficienf Where

)¥'less than four values, the number of specimens to be tested shall
our values. When approval is sought for more than one temperature

cification.

highest
voltage
four or s
the tota
be that
coefficignt, see 3.4

Spare specimens are permitted as follows:

Two (for six values) or three (for four values) per value, which 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 additional groups.
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Table 4 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.

3.4.2 Tests

The complete series of tests specified in Table 4 and Table 5 are required for the approval of
capacitors covered by one detail specification. The tests of each group shall be carried out in
the order given.

The whole sample shall be subjected to the tests of Group 0 and then divided for the other
groups.

Non-conforming specimens found during the tests of Group 0 shall not be uséd for the other

groups.

“One ngn-conforming item” is counted when a capacitor has not sat|sfi |} a part
of the tgsts of a group.

tests of
tests of

When approval is sought for more than one temperature
Groups |1 and 2 shall be carried out on the smallest tg
Groups ;

The apq with the
permiss &4. In order to calculate the
total ac other than the smallest, the
non-con i i i ; e smallest temperature coefficjent are
added f{ - ing i i 8 oup 4 for that particular temperature
coefficignt.

The approval is gran y nber of pon-conforming items do not excged the
specified number of p 3Si ing_items for each group or subgroup fand the
total nupber of p{i}ls i 3

NOTE Tpble 4 and le ils for the
sampling RS r with the
details o formance
requireme E made in
the detail

The cor|diti of\{esttand performance requirements for the fixed sample size test schedule
shall bg 'den' i i i ificati i rmance

inspecti
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Table 4 — 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
publication specimens number of
No. non-conforming
items
nb c
0 Visual examination 4.1
Dimensions 4.1
Capacitance 4.21
Tangent of loss angle 4.2.2 108 0
Moltage proof 4.2.4

nsulation resistance
Spare specimens

1A Robustness of terminations
Resistance to soldering heat

Component solvent resistance®
1B Solderability
Solvent resistance of the marking®)

Rapid change of temperature®
Vibration
Bump or shock®

Climatic sequence

Damp heat, steady st@ké\ RN

1
2
3 Endurance
4

NI
Temperature coefficient d cyclic 43 12
Hrift of capa%anc

a  As requfred in the ‘detaiPspé&cificati

b Capacitance/voltage ¢

¢ If requirgd in the detail
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Table 5 — Test schedule for qualification approval

Subclause number and D Conditions of test® Number of Performance requirements?®
test® or specimens (n)
ND and number
b of non-
conforming
items (c)
Group 0 ND See
Table 4
4.1 Visual examination Asin 4.1
Legible marking and as
t ptail
4.1 Dinmjensions (detail) igation
4.21 Capacitance Frequency: ... MHz §erance
4.2.2 Tarjgent of loss Frequency: ... MHz
andle (tan o) (same as in 4.2.1)
4.2.3 Insjlation resistance See detail specification for the
method
4.2.4 Voltage proof See detail specification for th ¥ o breakdown or flashover
method v
Group 1A D \/ See
bl
4.4 RoBustness of Visual examinatio \_/ No visible damag¢
termpinations
4.5.1 Initlal measurements
4.5 Registance to
soldlering heat
4.5.3 Finpl measurements [ No visible damag¢
: Legible marking
< AC/C as in 4.5.3
4.14 Component sofven See detail specifi¢ation
res|stance (i
apdlicabl Method 2 v
egovery: ...
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Subclause number and D Conditions of test® Number of Performance requirements®
test® or specimens (n)
ND and number
b of non-
conforming
items (c)
Group 1B D See
Table 4
4.6 Solderability No pre-drying Good tinning as evidenced by
See detail specification for the free flowing of the solder with
method wetting of the terminations or
solder sha[l flow Within ...s, as
licable
4.15 So|vent resistance Solvent: ... egib rkin
of the marking (if Solvent temperature:...
applicable) Method: 1
Rubbing material: cotton wool /\
Recovery: ... \
4.7.1 Initlal measurement Capacitance Q \
4.7 Rapid change of T = Lower category
temperature temperature
Tg = Upper category
temperature
Five cycles
Duration 7¢= 30\mi \J
No visible damagsg
4.8 Vilration
4.8.2 Intermediate : \/\ No visible damaggq
inspection
4.9 Bu
4.1 specification
Numpber of bumps: ...
eleration: ... m/s2
Duration of pulse: ... ms
4.10 Sh For mounting method see detail
4.9 specification
Acceleration: ... m/s2
Duration of pulse: ... ms
4.9.3 Finatmeasurements Visuarexamimation No visibte damag
or Legible marking
4.10.3

Capacitance

AC/C as in 4.10.3



https://iecnorm.com/api/?name=dfece1a4cf6e2be59cb0a56138de9c2d

60384-8 O IEC:2005(E)

—19—

Table 5 (continued)

Subclause number and D Conditions of test® Number of Performance requirements®
test® or specimens (n)
ND and number of
e non-
conforming
items (c)
Group 1 D See
Table 4
4.11 Climatic sequence
4.11.2 Dry heat Temperature: upper category
Temperatare
Duration: 16 h /\(
4.11.3 Darpp heat, cyclic,

Tesf Db, first cycle

4.11.4 Col
4.11.5 Low
req
spe
4.11.5.3 Intg
med
4.11.6 Dan

Teslt Db, remaining

)

air pressure (if
lired by the detail
Cification)
rmediate
surement

hp heat, cyclic,

Temperature: lower category
temperature
Duration: 2 h

Visual examination

Air pressure: 8 kPa

/>
A

N

o visible damagq

No breakdown or

lashover

cycles
4.11.6.3 Fingl measurements No visible damage
Legible marking
\/ AC/C as in 4.11.63
As in 4.11.6.3
Q v As in 4.11.6.3
Group 2 \ See
Table 4
4.12 Damp hea
stegdy state
4.12.1  Initi Capacitance
me3 Recovery: 6 h to 24 h
4.12.5 Fing Visual examination No visible damage

medg

Capacitance

Legible marking
AC/C as in 4.12.5

Tangent of loss angle

Insulation resistance

As in 4.12.5
As in 4.12.5
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Table 5 (continued)

Subclause number and D Conditions of test® Number of Performance requirements®
test® or specimens (n)
ND and number of
b non-
conforming
items (c)
Group 3 D See
Table 4
4.13 Endurance Duration: h
Voltage: V
4.13.1 |Initjet Ceapacitance
megsurements Recovery: 24 h+ 2 h
4.13.4 Fingl Visual examination
megsurements
Capacitance
Tangent of loss angle /\\
Insulation resistance (\ \ As inNd.13.4
Group 4 ND e\ \/
ble >
4.3 Temperature Conditioning: predrying faor AC/C as in 4.3.3
codfficient and cyclic 16 hto 24 h
drif /\

a Subclausg numbers of test and performance reqijremeaqts\efer Claw
b In this tafle: D = destructive, ND = non-destructj

3.5 @
3.5.1

A m
follo

1)
2a)F

in_relation

6 their number;

4+ “With a minimum of five of any one value

t to the

h of the

For Subgroup B2, the sample shall include capacitors of every temperature coefficient
represented in the lot.

2b) If there are less than five of any one value in the sample, the basis for the drawing of
samples shall be agreed upon between the manufacturer and the National Supervising

Inspectorate.

b) Group C inspection
These tests shall be carried out on a periodic basis.

Samples shall be representative of the current production of the specified periods and
shall be divided into high, medium and low capacitance values. In subsequent periods,
different voltage rating and capacitance values in production shall be tested with the aim
of covering the whole range.
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3.5.2 Test schedule

The schedule for the lot-by-lot and periodic tests for quality conformance inspection is given
in Table 6 of the blank detail specification, IEC 60384-8-1.

3.5.3 Delayed delivery

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

3.54 Assessment levels

The assessment level(s) given in the blank detail specification shall preferably be selected

from Tahles 6 and 7:
Table 6 — Lot-by-lot inspection (\(
<A\ (Ox

Inspection EZ

TR TR NN
o 10 A N PN

A1 S-4 b %, N0
A2 s-3 s \ 0
B1 s-3 ~\_" 7, K 0
Z AT STV

IL= inspection level;
n = sample size;

outgoing quality ~sonforming items per million (107°). The samplin%
level shall be ablished B urer. For the calculation of 10~
values parametric failure \s be cgunted as a non-conforming item. In

Table 7 — Periodic tests

Inspection EZ
S oup @ p n c
C1A 6 9 0
C1B 6 18 0
C1 6 27 0
C2 6 15 0
C3 3 15 0
C4 12 9 0
p = periodicity in months;
n = sample size;
¢ = permissible number of non-conforming items.
a  The content of the inspection subgroup is described in Clause 2 of the relevant
blank detail specification.
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4 Test and measurement procedures

60384-8 O IEC:2005(E)

This clause supplements the information given in IEC 60384-1, Clause 4.

4.1

See IEC 60384-1, 4.4.

Visual examination and check of dimensions

4.2 Electrical tests
4.21 Capacitance
See IEG 60384-1, 4.7 with the following details:
4211 Measuring conditions
— Measlrring voltage: <5V r.m.s., unless otherwise specified ir
— Frequenpcy: Cr = 1000 pF, 1 MHz (+20 %) or 1Q0 K
(referee frequency 1 MHz);
Cr > 1000 pF, 1 kHz (£20
(referee frequency 1 kHz)
4.2.1.2 Requirements
The cap
tolerande.
4.2.2
See |IEC
4.2.21
4.2.2.2
The tan
Table 8- Tangent of loss angle
Rated > Tangent of loss angle (tan &) x 10
capac'tarce +100 2 a > -750 -750 2 a > -1500 | -15002 « >-3300 | —-3300 = & > 5600 a < -5600
PF and SL (1C) and UM (1D)
Cg 2 50 15 20 30 40 50
5< Cr<50 | 1,5x(150/Cg +7) | 2 x (150/Cg + 7) 3 x (150/Cg + 7) 4x (150/Cg + 7) 5 x (150/Cg + 7)

Cr<5

When the measurement is required by the user, the detail specification shall specify the limit.
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4.2.3 Insulation resistance (R;)
See IEC 60384-1, 4.5, with the following details:

4.2.31 Measuring conditions

See IEC 60384-1, 4.5.2, with the following details:

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

The voltage ied | i ifi E ification
approva P may be
terminated in a shorter time, if the required value of insulation resig e ached. The

product|of the internal resistance of the voltage source and the S i s¢ of the
capacitgr shall not exceed 1 s unless otherwise prescribed in the dete 3 i

The chgrge current shall not exceed 0,05 A.
The insyilation resistance (R;) shall be measured at th

4.2.3.2 Requirements

(@R
Style Ws\

Insulated 1a akq%\
da \/

10 000 MQ 100
Non-instét% } z s
4.2.4
See |EC llowing details:
4.2.4.1
The pro nand phe rated capacitance Cyx shall be smaller than or equal to 1 s.

The chargecurrentshattnotexceed0;05A:

4.2.4.2 The test voltages according to Tables 10 and 11 shall be applied between the
measuring points of Table 3 of IEC 60384-1, 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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4.2.4.3

There s

4.3 Tlemperature coe

See IEC

4.3.1

The cap

4.3.2

See IEC

4.3.3
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Table 10 — Test voltages for single layer ceramic capacitors

Rated voltage

Test voltage

Y% v
< 500 2,5 UR
> 500 1,5 Ur + 500

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

Table 11 — Test voltages for leaded multilayer ceramic capa

Rated voltage

Test voltage

% v
Ug €100 2,5 Ug
100< Ug <200 1,5 Ug +1Q0

200< Uz <500
500 < U

Requirement

hall be no breakdownr

Requiremerits

itors

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 12.
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Table 12 — Temperature cyclic drift limits

+100 = « > -150 -150 2 o > -1500 -1500 = o = -5600
SL (1C) and UM (1D)
0,3%2a 1%a 2% a2
or or or
0,05 pF 0,05 pF 0,05 pF
a Whichever is the greater.

4.4

See |IEQ 60384-1, 4.13.

4.5 esistance to soldering heat

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

4.51 Initial measurement
The capacitance shall be measured according to 4.2
4.5.2 Conditions

No pre-@lrying.

4.5.3 Final inspection %req'r ents

The capgacitors shall be ! all be no visible damage and the
shall be|legible.
The capacitance@ 3 8 ng to 4.2.1, and the change shall not excgq

le 13 — Requirements

\Q rated in\10-8/K Requirements 2
\ 4-\1\()02(12—750 0,5 % or 0,5 pF
AN 750 > @ = 1 500 1% or 1 pF

L (1C) and UM (1D)

a<-1500 3 % or 1 pF

marking

ed:

a Whichever is the greater.

4.6 Solderability

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

4.6.1 Conditions: No preliminary drying.

The requirements for the globule test method shall be prescribed in the detail specification.
When neither the solder bath nor the solder globule method is appropriate, the soldering iron

test shall be used with soldering iron size A.

4.6.2 The performance requirements are given in Table 5.
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4.7 Rapid change of temperature (if required in the detail specification)

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

4.7.1 Initial measurement

Initial measurements shall be made as prescribed by 4.2.1.

4.7.2 Number of cycles: 5

Duration of exposure at the temperature limits: 30 min.

4.7.3 [Recovery: 24 h 2h.

4.8 Viibration

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

4.8.1 The following degree of severity of test Fc applie

0,75 m of the

followin

ibe the
nted by
+1 mm.

The de
mountin|
the lead

4.8.2

See Takh

4.9 Bump Q
See IEQ 60384-1,4.18

The dethi

le 5.

491

4.9.2 The._detailspéecification shall state which of the following preferred severities applies:

Total number of bumps: T000 or Z 000
Acceleration: 400 m/s? or 100 m/s?
Pulse duration: 6 ms 16 ms

The detail specification shall also prescribe 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.
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Final inspection, measurements and requirements

The capacitors shall be visually examined and measured and shall meet the requirements

given in 4.10.3.

4.10 Shock

See IEC 60384-1, 4.19, with the following details:

The detail specification shall state whether the bump or the shock test applies.

4.101

Not reqliired.

4.10.2
in Tablg

The detf
with axi
and the

4.10.3

The cap
shall be

The cagaci
values i

Initial I

The detail specification shall state which of the preferred severiti
14.

Table 14 — Preferred seve@s\\

pphestas

Peak acceleration

m/s2

300
500
1000

<

orrespondin dl‘ll’atl
f the puls
N\, N
\ (e

11
6

N

NOTE Pulse-shape: halksine(\

Table 15 — Maximum capacitance change

Etated

lpacitors
he body

marking

eed the

a rated in 10-6/K

Requirements 2

+100 2 a 2 =750

0,5 % or 0,5 pF

—750 > o 2 -1 500 1% or 1 pF
SL (1C) and UM (1D)
a<-1500 3 % or 1 pF

a Whichever is the greater.
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4.11 Climatic sequence

See IEC 60384-1, 4.21, with the following details:

4.11.1 Initial measurements

Not required, see 4.5.3, 4.9.3 or 4.10.3 as applicable.

4.11.2 Dry heat

See |IEC 60384-1, 4.21.2.

4.11.3 | Damp heat, cyclic, Test Db, first cycle

See IEQ 60384-1, 4.21.3.

4.11.4 | Cold

See IEQ 60384-1, 4.21.4, with the following details:

4.11.4.1 Final inspection and requirements

The capacitor shall be visually examined and sh ments given in Table 5.

4.11.5 | Low air pressure

See IEC

4.11.5.1
15 °C tq

ature of

4.11.5.2
2 min.

min to

4.11.5.3
The capaci 2 isually examined and shall meet the requirements given in Table 5.

4.11.6
See IEC

4.11.6.1

No voltage applied.

Table 16 — Number of damp heat cycles

Category Number of cycles of 24 h

-/-/56 5
-/-121 1
-/-110 1
-/-/104 0
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4.11.6.2 Recovery

After 6 h to 24 h recovery, the capacitors shall be measured.

4.11.6.3 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 17.

Table 17 — Final inspection, measurements and requirements

|
MLasurement Measuring a rated zd\s"ement
AN

conditions and (subclass)

Capatijtange shaf
H00242-750 (1 ) 2&&&\5\
(]

+100 2 a =2 -750 (1 F)<
s }/GJ\
Gapacitance 4.2.1

( F

—750>a> 15

Capacitance change
=§ 600 (1

<5 % or 1 pF a
Tangent of 4.2.2 AII ubc <2 x value of 4.2.2.2
loss angle
Insulation 2. 3\( 'SNand'Subélasse >2 500 MQ or 25 s b
resistance
NQTE See2.2.5 fo{em of\m\§\Kbc|\$§codes

a |WhicheveKis t ater. \/
b |Whichever i 7?9\
")

412 D

See |IEQ following details:

4.121

The capacitance shal’lbe measured according to 4.2.1.

4.12.2 Conditions of test

No voltage applied, unless otherwise specified in the detail specification. When the
application of voltage is prescribed, Ug shall be applied to one half of the sample and no
voltage shall be applied to the other half of the sample.

4.12.3 Within 15 min after removal from the damp heat test, the voltage proof test according
to 4.2.4 shall be carried out, but with the rated voltage applied.

4.12.4 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.
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4.12.5 Final inspection, measurements and requirements

The capacitor shall be visually examined.
There shall be no visible damage and the marking shall be legible.
The capacitors shall be measured and shall meet the requirements in Table 18.

Table 18 — Final inspection, measurements and requirements

Measurement Measuring o rated Requirements
conditions and (subclass)
Capacitance chan
(1A)
+100 2 a = -750 (1B)

+100 = ¢ =2 -750 (1F)

10C) )
) SL Capa AC® charnge
Capacitance 4.2.1

1 3 %oxepd pF

-750 2 a 2 -1 500 (

UM AN
Caw

-1500>a=2-5600 (1FH) itarfce change
A\ R
) N N
Tangent of 4.2.2 | a's’qnd\subclasses x value of 4.2.2.2
loss angle
Insulation 4.2.3 Al o's and sicPasses >2 500 MQ or 25 s b
resistance (\

NOTE See 2.2.5 for Wtim@bm\s\s\jode%
a Whichever is the\greater. \k \)
Whichever is th;iis (\

4.13 Endurancec
See |IEQ R3 R the following details:

4.13.1

[od

The capaci S st yeasured according to 4.2.1.

4.13.2 | Conditio

Temperpture: upper category temperature

Voltage: 1,5 x the rated voltage (Ug)
Duration: 1 000 h.

Table 19 — Endurance test conditions for leaded multilayer ceramic capacitors

Rated voltage Voltage Duration
\Y, \Y,

Ugr £200 1,5 Ug 1000 h

200< Ug = 500 1,3 Ur 1500 h

500< Uy 1,2 Ug 2000 h
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4.13.3 Recovery

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

testing.

—-31-—

4.13.4 Final inspection, measurements and requirements

The capacitor 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 20.

Table 20 — Final inspection, measurements and requirements

Measurement Measuring a rated
conditions and (subclass)
Ca acitance h\v{/
+100 2 a = -750 (] g)
(1B) <3\% 0Nl pF
+100 = a = -750 (1 F)&
. SL /(/1"5)\ Capacitdnce change
Capacitance 4.2.1
% or 1 pF @
-750=2 a2 -
U
—1500 -5 6Q0 (1\&/ Capacitance change
<10 % or 1 pF a
Tangent of 4.2.2 AII b ass <1,5 x value of 4.2.2.2
loss angle
Insulation 2 N o Md s asses >4 000 MQ or40sb
resistance

NOTE See 2.2.5 lLr ‘MWNQ” ) hNb&a{s codes.

Lo}

Whlche\%\i)h
Whicheve™N )k(é\k

e Qreater?
€

414 C
See IEC

4.15 Spolven

See IEC
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