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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIXED CAPACITORS FOR USE IN ELECTRONIC EQUIPMENT -

Part 19: Sectional specification — Fixed metallized polyethylene-

terephthalate film dielectric surface mount d.c. capacitors

FOREWORD

this ¢nd and in add|t|on to other activities, IEC publishes International Stana d
Techpical Reports, Publicly Available Specifications (PAS) and Guides
Publipation(s)”). Their preparation is entrusted to technical committees; any
in the subject dealt with may participate in this preparatory work.
govefnmental organizations liaising with the IEC also participate in fki

agregment between the two organizations.

2) The flormal decisions or agreements of IEC on technical matt
consensus of opinion on the relevant subjects since eac
intergsted IEC National Committees.

3) IEC Publications have the form of recom
Cominittees in that sense. While all reasépabl
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misinterpretation by any end user.
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7) No li mployees, servants or agents including individual exjf
mem ational Committees for any personal injury, property dg
other q Swhether direct or indirect, or for costs (including legal f
expe isi hel\puybli tlon use of, or reliance upon, this IEC Publication or any o
Publicati

8) Attentti ot ative references cited in this publication. Use of the referenced publid
indis i i icati

9) AttentionN ibility that some of the elements of this IEC Publication may be the s
patent ri ~JECshalN not™be held responsible for identifying any or all such patent rights.
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This second edition cancels and replaces the first edition published in 1993 and constitutes

minor revisions related to tables, figures and references.

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

FDIS Report on voting
40/1622/FDIS 40/1645/RVD

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

voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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IEC 60384 consists of the following parts, under the general title Fixed capacitors for use in
electronic equipment:

Part 1:
Part 2:

Part 3:
Part 4:

Part 5:

Generic specification

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

Sectional specification: Fixed tantalum surface mount capacitors

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

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

Part 6:

Part 8:
Part 9:
Part 11:

Part 12:

Part 13:

Part 14

Part 19:

Part 14:

Part 17

Part 18:

Part 19:

Part 20:

Part 21:

Part 22

Sectional specification: Fixed metallized polycarbonate (film dieleetrjc d.c.

capacitors

Sectional specification: Fixed capacitors of ceramic diel

Sectional specification: Fixed polyethylene-terephthalate Tikg-di ptal foil
d.c. capacitors

Sectional specification: Fixed polycarbonate metal fail d.c.

capacitors

Sectional specification: ene Nilm\dielectric metal fqil d.c.
capacitors

Sectional specification:
suppression and connectio

clectromagnetic interference

Sectional specification:
electrolyte

apacitors with non-solid of solid

Sectional c d.c.

capacitors
c. and
rs with
electric

electric

eramic

Sectional specification: Fixed surface mount multilayer capacitors of d¢eramic

Part 23:

Part 24:

Part 25:

dielectric, Class 2

Sectional specification - Fixed surface mount metallized polyethylene naphthalate
film dielectric DC capacitors

Sectional specification - Surface mount fixed tantalum electrolytic capacitors with
conductive polymer solid electrolyte 1

Sectional specification - Surface mount fixed aluminium electrolytic capacitors
with conductive polymer solid electrolyte1

All sectional specifications mentioned above do have one or more blank detail specifications
being a supplementary document, containing requirements for style, layout and minimum
content of detail specifications.

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 bilindual edition of this sectional specification may be issued at a lat t
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FIXED CAPACITORS FOR USE IN ELECTRONIC EQUIPMENT -

Part 19: Sectional specification — Fixed metallized polyethylene-

terephthalate film dielectric surface mount d.c. capacitors

1 General

1.1  Scope

This pdrt of IEC 60384 Is applicable to fixed surface mount capacitors fo ct currept, with
metallized electrodes and polyethylene-terephthalate dielectric fg i Celgctronic
equipment. These capacitors have metallized connecting pads or s and are
intenddd to be mounted direct onto substrates for hybrid circui poards.
These [capacitors may have "self-healing properties" depending . They
are primarily intended for applications where the a.c. componég S spect to the
rated vpltage.

Capacitors for electromagnetic interference suppressjo s ded bt are cove¢red by
IEC 60884-14.

1.2  Object

The object of this standard is to prescrike prefe i d characteristics and tq select
from IHC 60384-1:1999, the appropriatequalitixas ent procedures, tests and mepsuring
methods and to give general performan ire s for this type of capacitor. Test
severitlfes and requireme ecifications referring to this segctional
specifigation shall be of &g nce fevel, because lower performanceg levels
are not|permitted.

1.3 Normativ

The fol , e’indispensable for the application of this dogument.
For dafed referengé iti ted applies. For undated references, the latest|edition
of the 1 i ing any amendments) applies.

IEC 60 : ed ntwrber series for resistors and capacitors

Amendfx 1 .

Amend

IEC 60p6841, Enviromwmental testing — Part 1: General and guidance

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

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

1.4 Information to be given in a detail specification

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

Detail specifications shall not specify requirements inferior to those of the generic, sectional

or blank detail specification. When more severe requirements are included, they s

hall be

listed in 1.9 of the detail specification and indicated in the test schedules, for example, by an

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

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

1.41 Outline drawing and dimensions

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

Normally, the numerical values shall be given for the length, width a
When [necessary, for example when a number of items (sizes
ranges) is covered by a detail specification, the dimensions and tp
shall b¢ placed in a table below the drawing.

height of<th¢ body.
voltage

rances

When ;Te configuration is other than described above, the d fe such
i

dimensfonal information as will adequately describe the ca

1.4.2 Mounting

The defail specification shall give guidance on m
for tesf and measurement purposes {wheq ré
sectionjal specification.

bunting
of this

1.4.3 Ratings and characteristics

The raftings and charac of this

specifigation, together

1.4.3.1 Rate@m e

See 2.2.1.

NOTE
be addeq: “

t should

1.4.3.2

Additio
adequd

specify

1.4.3.3 Soldering

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

1.4.4 Marking

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

1.5 Terms and definitions

For the purposes of this sectional specification, the terms and definitions given in IEC 60384-1,
as well as the following, apply.
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1.5.

1

surface mount capacitor
capacitor whose small dimensions and nature or shape of terminations make it suitable for
surface mounting in hybrid circuits and on printed boards

1.5.

2

performance grade 1 capacitors (long-life)
capacitors for long-life applications with stringent requirements for the electrical parameters

1.5.

3

performance grade 2 capacitors (general-purpose)
capacitors for general applications where the stringent requirements for grade 1 ca
are not|necessary

1.5.
rated Voltage (UR)

4

acitors

maximym d.c. voltage which may be applied continuously t the rated
temperpture

NOTE |The sum of the d.c. voltage and the peak a.c. voltage applied tothe capacitefshould\not exceed the rated
voltage. [The value of the peak a.c. voltage should not exceed the following™p Afage e rated voltage at the

frequencjes stated and should be not greater than 280 V:

unless ofherwise specified in the

1.6

See |IEC 60384-1,2 .4,

Marking

1.6.1

relativd i

a) rate

b) rats \\voltageriay be indicated by the symbol Z___ or —  );
c) tole

d) category voltage;

e) year and monther week) of manufacture;

f) mar[ufacturer's name or trade mark;

g) climatic category;

h) manufacturer's type designation;

i)

reference to the detail specification.

1.6.2 Surface mount capacitors are generally not marked on the body. If some marking can
be applied, they shall be clearly marked with as many as possible of the above items as is
considered useful. Any duplication of information in the marking on the capacitor should be
avoided.
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1.6.3 Any marking shall be legible and not easily smeared or removed by rubbing with the
finger.

1.6.4 The package containing the capacitor(s) shall be clearly marked with all the
information listed in 1.6.1.

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

2 Preferred ratings and characteristics

21 Preferred characteristics

The values given in detail specifications shall preferably be selected frgmth

211 Preferred climatic categories

The syrface mount capacitors covered by this specificati ifi i climatic
categofies according to the general rules given in IEC 600

The loyver and upper category temperature and the y-state

test shall be chosen from the following.
Lower ¢ategory temperature:
Upper ¢ategory temperature:

Duratign of the damp-heaf’stea

NOTE ith continuous opg as to be

considerpd (see detail spec
The seperities f@
respec

2.2

ratures

2.21

These va:uca bUIIfUIIII tU thc EG OCI;UQ Uf pIUfUIIUd Vd:UUD y;VUII ;II :EC CGGGS
If other values are required they shall preferably be chosen from the E12 series.

2.2.2 Tolerance on rated capacitance

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

2.2.3 Rated voltage (Ug)

The preferred values of rated voltage are:
25V-40V-63V-100V-160V-250V-400V -630V.

These values conform to the basic series of preferred values RS given in ISO 3.
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2.2.4

Category voltage (Uc¢)

The category voltage is:

0,8 Ug for upper category temperature 100 °C and 0,5 Ur for upper category temperature
125 °C.

2.2.5

Rated temperature

The standard value of rated temperature is 85 °C.

3 Qu

3.1 Primary stage of manufacture

The pr
operati

3.2 $tructurally similar components

Capaci
proces
voltage

3.3
The inf]
detail

paramg
the ins

3.4 (

The prq

The sg
periodi
3.4.1.

3.41
3.4.11

atity assessment procedures

pn.

Jualifica@a
cedures fol g

hedul

The fix

ivalent

similar
ce and

l in the
pst the
n O and

ot and
iven in

d cnmpln size rr_\rr\r\r:rhlrn is described in |IEC RﬂQRA-1, 35 Qh) The c:\mpln

hall be

representative of the range of capacitors for which approval is sought. This may or may not be
the complete range covered by the detail specification.

The sample shall consist of specimens having the lowest and highest voltages, and for these
voltages the lowest and highest capacitances. When there are more than four rated voltages,
an intermediate voltage shall also be tested. Thus, for the approval of a range, testing is
required of either four or six values (capacitance/voltage combinations). When the range
consists of less than four values, the number of specimens to be tested shall be that required
for four values.
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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

Table 1 gives the number of samples to be tested in each group or s et vith the
permissible number of nonconformances for qualification approval tgsts.

3.4.1.2 Tests

The cdmplete series of tests specified in Tables 1 and ‘2 _are oval of
capacitErs covered by one detail specification. The tests ofeas oup, sha j out in
the ordgr given.

The whole sample shall be subjected e other
groups
Specinlens found defective during the {€sts of roups.

"One npnconforming item
the tesfs of a group.

The apgproval is gtan e ed the
specifigd numb issible nanconformances for each group or subgroup and the total
number of permissible 9

part of

NOTE B for the
sampling with the
details o irements
and indi he detail
specification.

The co hedule
shall rmance

inspect
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Table 1 — Fixed sample size test plan for qualification approval
Assessment level EZ

Group Test Subclause of Number of Permissible
No. this specimens number of non-
publication conforming
items
n? c
0 Visual examination 4.2
Dimensions 4.2
Capacitance 4.3.2 144 0
Tangent of loss angle 4.3.3
Voltage proof 4.3.1
Insulation resistance 4.3.4
Spare specimens
1A Resistance to soldering heat
Component solvent resistance”
~he | solderabitity
Solvent resistance of the markingb (7
2 Substrate bending test (forme /\< \5/ 3 0
bond strength of the end fa
plating) {\
Mounting
Visual examination
Capacitance 108 0%
3 Tangent of loss ang
Voltage proo
Inon esistance 4.3.4
T e O e e I
@ Capacitarnee/voltage combinations, see 3.4.1.
e If required by detail specification.
° | Specimens found defective after mounting shall not be taken into account when calculating |the
permissible nonconforming items for the following tests. They shall be replaced by spare parts.
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Table 2 — Test schedule for qualification approval

Subclause number and D Conditions of test® Number of Performance requirements?
test® or specimens (n)
ND and number of
b permissible
non-
conformances
(c)
Group 0 ND See Table 1
4.2.1 Visual examination Asin 4.2.2
Legible marking and as
specified in the detail
spegificatiqn
4.2 Dimensions (detail) ion
4.3.2 Capacitance rance
4.3.3 Tangent of loss Frequency: 1 kHz
angle (tan J) /\
4.3.1 oltage proof See detail specification shover.
for the method Q \ wns
I
4.3.4 Ilhsulation resistance See detail specification \ Asin 4.3.4.3
for the method (7
Group 1A D Se@able
4.6 Resistance to
goldering heat
4.6.1 Ilhitial measurements Capacitance
4.6.2 Test conditions >
4.6.3 Final measurements < Asin 4.6.3
AC/C £ 3 % of value
measured in 4.6.1
4.13 Component solveght See detail specificafion

esistance
if applicabl

Solvent tephperature: ...
thod 2

overy time: ...
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Subclause number and D Conditions of test® Number of Performance requirements®
testa) or specimens (n)
ND and number of
b permissible
non-
conformances
(c)
Group 1B D See Table 1
4.7 Solderability No ageing
Method 1 or 2 as specified in
the detail specification
4.7.2 Finalmeasurements \lisual examination As ind 72
4.14 Yolvent resistance Solvent: ... Legible marking
df the marking °© Solvent temperature: ...
(|f applicable) Method 1
Rubbing material: cotton wool v
Recovery time: ...
Group 2 D See Table 1
4.5 Substrate bending Capacitance (with board in \ AC/C \10%
test bent position)
Visual examination / \NQ visible damage
Group 3 D K/g ee‘Table 1
4.1 Nlounting Substrate pr
4.2.1 isual examination See detail specificalion
4.3.2 Capacitance AC/C < 2% of value
measured in Group P
4.3.3 Tangent of loss As in 4.3.3
gnale (tan ) (Reference values for final
measurements in sybgroups
3.1, 3.3 and 3.4)
4.3.4 Ipsulation v As in 4.3.4.3
nesistance
Subgroup 3.1 See Table 1
4.4 $hear
4.8 Rapid cRange
pf
4.8.1 Ipiti Not required, see Group 3
neasu
4.8.2 1 Ta = Lower category
ondjtions temperature
Ts = Upper category
temperature
Five cycles
Duration # = 30 min
4.8.3 Intermediate Visual examination No visible damage
inspection
4.9 Climatic
sequence
4.9.1 Initial Not required, see Group 3
measurements
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Subclause number and D Conditions of testa) Number of Performance requirements®
testa) or specimens (n)
ND and number of
b permissible
non-
conformances
(c)
4.9.2 Dry heat Temperature: See Table 1
upper category temperature
Duration: 16 h
4.9.3 Damp heat, cyclic,
test Db, first
cfcre
4.9.4 Jold Temperature: lower category
temperature
Duration: 2 h
4.9.5 Damp heat, Within 15 min after removal
cjclic, test Db, from test chamber Ug to be
r¢maining cycles applied for 1 min
4.9.6 Flnal Visual examination <
neasurements /\
Capacitance \ ACYC < 5 % of the value
easured in Group B
C> Increase of tan o&:
< 0,005 for Grade 1
< 0,008 for Grade 2
< 0,003 for Grade 1
< 0,005 for Grade 2|compared
to values measured|in
v Group 3
> 50 % of values in #.3.4.3
Subgroup|3.2 See Table 1
4.10 Damp heat, Q
sjeady state
4.10.1 |Initial < t requiredsee Group 3
nmeasurement
4.10.2 H Visyal examination No visible damage
measur
Capacitance AC/C £ 5 % of the
value measured in Group 3
Tangent of loss angle at 1 kHz Increase of tan o&:
< 0,005 compared tg values
measured in Group B
lnsulationresistance v 50 % of values-in4.3.4.3
Subgroup 3.3 D See Table 1
4.1 Endurance
4.11.1 Initial Not required, see Group 3
measurements
4.11.2 Test conditions See 4.11.2,4.11.3
and 4.11.4
4.11.5 Final Visual examination No visible damage
measurements Legible marking
Capacitance AC/C £ 5 % for Grade 1
AC/C < 8 % for Grade 2
compared to measurements in
v

Group 3
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Subclause number and D Conditions of test® Number of Performance requirements®
test® or specimens (n)
ND and number of
e permissible
non-
conformances
(c)
See Table 1
Tangent of loss angle: Increase of tan &:
at 10 kHz for Cr < 1 pF < 0,003 for Grade 1
< 0,005 for Grade 2
at 1 kHz for Cr > 1 pf < 0,002 for Grade 1

0003 for Grade 2

Insulation resistance

Subgrouq 3.4 D

4.12 Charge and
discharge

4.12.1 Inltial Not required, see Group 3

measurement \
4.12.2 Tgst conditions 10 000 cycle C
4.12.3 Fipal Capacitance AC/C £ 3 % for Grade 1

measurements AC/C <5 % for Grade 2
compared to value neasured
in Group 3

Increase of tan &:
< 0,003 for Grade 1
< 0,005 for Grade 2

< 0,002 for Grade 1
< 0,003 for Grade 2
compared to values
measured in
Group 3

> 50 % of values in[4.3.4.3

\qu iopfesistance

te%?erformance requirements refer to Clause 4.
ive, ND = non-destructive.

When differeN}rate materials are used for the individual subgroups, the detail
specifigationshall indicate which substrate material is used in each subgroup.
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3.5 Quality conformance inspection

3.51 Formation of inspection lots

a) Groups A and B inspection
These tests shall be carried out on a lot-by-lot basis.

60384-19 © IEC:2006(E)

A manufacturer may aggregate the current production into inspection lots subject to the

following safeguards.

1) The inspection lot shall consist of structurally similar capacitors (see 3.2).

2a) The sample tested shall be representative of the values and dimensions contained in

o H ' Lot
Urc 1mmiop T L ivulT TUL.

— in relation to their number;

— with a minimum of five of any one value.

2b)| If there are less than five of any one value in the sampl

Inspectorate.
b) Group C inspection

Thgse tests shall be carried out on a periodic basi

San
shal

app
sub)
with

3.5.2

The sc
in Clau

3.5.3

When
solderd

3.5.4

The as

samples shall be agreed between the manufacturer

r/ing of
rvising

ds and

grder to cover the range of
each voltage grpup. In

in production shall bg tested

of IEC 60384-1, 3.10 reinspection has to be
checked as specified in Group A and B inspectio

5 given

made,

-

given in the blank detail specification shall preferably be sglected

Table 3 — Lot-by-lot inspection

Inspection D¢ EZ F° G°
subgroup °
IL n c IL n IL n IL n
A0 100 %°
A1 S-3 ®
A2 S-3 »
B1 S-3 ®
B2 S-3 ®
See notes in Table 4.



https://iecnorm.com/api/?name=aca40411e5a749c05af49482ec5e689f

60384-19 © IEC:2006(E) -17 -

Table 4 — Periodic inspection

Inspection D° EZ F° G°
subgroup ® P n c P n c P n c p n c

C1 3 12 0

C2 3 12 0

C3.1 6 27 0

C3.2 6 15 0

C3.3 3 15 0

C3.4 6 9 0 /N

11| = inspection level
n | sample size

¢ F permissible number of non-conforming items

p [ periodicity in months

@100 % testing shall be followed by re-inspection by sampling in/rde to R i i vel by non-
cpnforming items per million (ppm). The sampling level shall be establi y r the cal-
cdlation of ppm values any parametric failure shall be countgd as e B or more
ngpnconforming items occur in a sample, this lot shall be rgject

b

Number to be tested: sample size as directly allotte 410.

“Tlhe assessment levels D, F and G are yhder co
“Tfhe content of the inspection subgroups\s descri

ification.

4 Tept and measurement procedure

This clduse supplements IEC60384-1, Clause 4.

4.1 Mounting

See IEC 60384-

4.2 Visual exami 2 of dimensions
aJlowing details.

4.2.1
Visual [examination sYall be carried out with suitable equipment with approximatgly 10x

magnification “and Mighting appropriate to the specimen under test and the quality level
requiref.

NOTE The operator should have available facilities for incident or transmitted illumination as well as an
appropriate measuring facility.

4.2.2 Requirements
The capacitors shall be examined to verify that the materials, design, construction, physical

dimensions and workmanship are in accordance with the applicable requirements given in the
detail specification.

4.3 Electrical tests
4.3.1 Voltage proof

See IEC 60384-1, 4.6, with the following details.
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4.3.1.1 Test circuit

Delete the capacitor C;.

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

R4 includes the internal resistance of the power supply.

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

4.3.1.2
Table 3 in IEC 60384-1 for a period of 1 min for qualification approval tg
of 1 s fpr the lot-by-lot quality conformance testing.

ints of
period

Table 5 — Voltages to be applied/\

Measuring point Test v, tag\e\ \\\
1a) Grade 1: 1,6
Gradm

4.3.1.3| Requirement

There ghall be no breakdown or flashove

NOTE The occurrence of self-healing breakdowns d:iing the\ag
4.3.2 Capacitance

See |IEC 60384-1, 4.7,

ation of the test voltages is allowed.

4.3.2.1 ; i at, or corrected to, a frequency of 1 000 Hz. For
rated chpacitance va Q HzAto 120 Hz may be used.

The applied p Y 000" Hz shall not exceed 3 % of the rated voltage, gnd the
applied 5 po 120 Hz shall not exceed 20 % of the rated voltagel with a
maximul

4.3.2.2 s 3 shall be within the specified tolerance.

4.3.3 Tangent of loss angle (tan J)

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

4.3.31 Measuring conditions for measurements at 1 000 Hz

Tan Jshall be measured as follows:

— frequency: 1 000 Hz
— peak voltage: < 3 % of the rated voltage
— inaccuracy: <10 x 107" (absolute value)

4.3.3.2 Requirement for measurements at 1 000 Hz

Tan Jshall not exceed the applicable values shown in Table 6.
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