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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIXED CAPACITORS FOR USE IN ELECTRONIC EQUIPMENT -

Part 17-1: Blank detail specification: Fixed metallized polypropylene

film dielectric a.c. and pulse capacitors —
Assessment levels E and EZ
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FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization con
national electrotechnical committees (IEC National Committees). The object of”\IEC is to {
Fnational co-operation on all questions concerning standardization in the electrical and electronic fig
end and in addition to other activities, IEC publishes International Standards, \T€chnical Specifi

lication(s)”). Their preparation is entrusted to technical committees; any IEG~National Committee in{
he subject dealt with may participate in this preparatory work. Intern@tienal, governmental an
ernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates
the International Organization for Standardization (ISO) in accordanee with conditions determ
bement between the two organizations.

formal decisions or agreements of IEC on technical matters expréss, as nearly as possible, an inter
Sensus of opinion on the relevant subjects since each techpical committee has representation f
Fested IEC National Committees.

Publications have the form of recommendations for international use and are accepted by IEC N
hmittees in that sense. While all reasonable efforts, are.'made to ensure that the technical content
lications is accurate, IEC cannot be held responsible for the way in which they are used or
nterpretation by any end user.

rder to promote international uniformity, IEC ‘National Committees undertake to apply IEC Publ
sparently to the maximum extent possiblelin their national and regional publications. Any divd
veen any |IEC Publication and the corresponding national or regional publication shall be clearly indi
latter.

provides no marking procedure tovindicate its approval and cannot be rendered responsible
pment declared to be in conformity-with an IEC Publication.

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

iability shall attach to IEC or its directors, employees, servants or agents including individual expsg
hbers of its technical cemmittees and IEC National Committees for any personal injury, property darj
er damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feg
enses arising out of the publication, use of, or reliance upon, this IEC Publication or any ot}
lications.

ntion~-is\drawn to the possibility that some of the elements of this IEC Publication may be the su
bnt rights. IEC shall not be held responsible for identifying any or all such patent rights.

prising
romote
Ids. To
tations,

hnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to gs “IEC

erested
d non-
closely
ned by

ational
rom all

ational
of IEC
for any

cations
rgence
ated in

or any

rts and
hage or
s) and
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ntion is drawn.to the Normative references cited in this publication. Use of the referenced publications is
indispensable forthe correct application of this publication.

bject of

tonal Standard 1EC bUso4-17-T has been prepared DYy TEC technical committ

Capacitors and resistors for electronic equipment.

e 40:

This second edition cancels and replaces the first edition published in 1987 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
40/1598/FDIS 40/1631/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 (new) general title Fixed capacitors for
use in electronic equipment:

Part 1:
Part 2:

Part 3:
Part 4:

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

Part 5

Part 6:

Part 7]:
Part 8:
Part 9:
Part 1|1:

Part 1]2:

Part 1|3:

Part 14:

Part 1|5:

Part 1|6:

Part 1|7:

Part 1|8:

Part 1]9:

Part 20:

1 tealyit
CTCOTUTyTC

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

Sectional specification: Fixed metallized polycarbonate film 'diélectri¢ d.c.
capacitors

Sectional specification: Fixed polystyrene film dielectric metal|foil d.c. capacftors
Sectional specification: Fixed capacitors of ceramic dielegtric, Class 1
Sectional specification: Fixed capacitors of ceramic dielectric, Class 2

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

Sectional specification: Fixed polycarbonate film dielectric metal foi| d.c.
capacitors

Sectional specification: Fixed polyprepylene film dielectric metal foi| d.c.
capacitors

Sectional specification: Fixed (eapacitors for electromagnetic interfgrence
suppression and connection to.th€ supply mains

Sectional specification: Fixed tantalum capacitors with non-solid or| solid
electrolyte

Sectional specification:  Fixed metallized polypropylene film dielectri¢ d.c.
capacitors

Sectional specification: Fixed metallized polypropylene film dielectric a.¢. and
pulse capacitors

Sectional-specification: Fixed aluminium electrolytic chip capacitors with sol|d and
non-solid electrolyte

Sectional specification: Fixed metallized polyethylene-terephthalate film diejectric
chip/d.c. capacitors

Sectional specification: Fixed metallized polyphenylene sulfide film dielectric chip
d.c. capacitors

Part 21:

Part 22:

Part 23:

Part 24:

Part 25:

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 (under consideration)

Sectional specification — Surface mount fixed aluminium electrolytic capacitors
with conductive polymer solid electrolyte (under consideration)

All sectional specifications mentioned above do have one or more blank detail specifications
being a supplementary document, containing requirements for style, layout and minimum
content of detail specifications.
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The QC 301301 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 bilirlgual version of this publication may be issued at a later date.
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FIXED CAPACITORS FOR USE IN ELECTRONIC EQUIPMENT -

Part 17-1: Blank detail specification: Fixed metallized polypropylene

film dielectric a.c. and pulse capacitors —
Assessment levels E and EZ

INTRODUCTION

Blank| detail specification

A bla
contai
specif
accor

In the

nk detail specification is a supplementary document to the sectional specificatio
ns requirements for style and layout and minimum content of detail specifications.

Hlance with IEC specifications nor shall they be so described.

be taken into account.

The rlumbers between brackets on the first page correspond to the following inforn

which

shall be inserted in the position indicated:

Identification of the detail specification

(1]

(2]

(3]
(4]

The "International Electrotechnical Commission" or the National Standards Organi
Lnder whose authority the detail specification is drafted.

The IEC or National Standards number of the detail specification, date of issue ar
further information required by the mational system.

The number and issue numberof the IEC or national generic specification.
The IEC number of the blank-detail specification.

Identification of the capacitor

(5]
(6]

(7]

(8]

(9]

A short description,of the type of capacitor.
nformation an‘typical construction (when applicable).

NOTE When)the capacitor is not designed for use in printed board applications, this must be clearly
n the detailSpecification in this position.

n and
Detail

cations not complying with these requirements may not be considered as beling in

preparation of detail specifications the content of 1.4 of the séctional specification shall

nation

zation

d any

stated

and/or reference to the national or international documents for outlines. Altern
this‘drawing may be given in an appendix to the detail specification.

Outlime=drawing with main dimensions which are of importance for interchang%ability

tively,

Application or group of applications covered and/or assessment level.

NOTE The assessment level(s) to be used in a detail specification must be selected from the sectional

specification, 3.5.4. This implies that one blank detail specification may be used in combination with
assessment levels provided the grouping of the tests does not change.

several

Reference data on the most important properties, to allow comparison between the

various capacitor types.
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[1] IEC 60384-17-1-XXX
QC XXXXXXXXXXX [2]

ELECTRONIC COMPONENTS OF ASSESSED QUALITY IN IEC 60384-17-1
ACCORDANCE WITH: QC XXXXXX [4]

FIXED METALLIZED POLYPROPYLENE
[3] FILM DIELECTRIC AC AND PULSE CAPACITORS

[5]
Outline|ldrawing (see Table 1) (first angle projection) e

(6]
(7]

Assessment levels E and EZ

(8]
Performance grade:
Stability grade!
(Other ghapes are permitted within the dimensions given)
NOTE |For [1] to [9]: see previous page.
Information on the availability 6f\components qualified to this [9]

detail specification is given in [IEC QC 001005

1 General data

1.1 |Recommended method(s)/of mounting (to be inserted)

See IEC 60384-17, 1.4.2.

1.2 Dimensions

Table 1 — Case size reference and dimensions

Cape size reference Dimensions

O L H d | ...

When there is no case size reference, Table 1 may be omitted and the dimensions shall be given in Table 2,
which then becomes Table 1.

The dimensions shall be given as maximum dimensions or as nominal dimensions with a tolerance.
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1.3

Ratings and characteristics

Capacitance range (see Table 2)

Tolerance on rated capacitance

Rated voltage (see Table 2)
— rated d.c. voltage (if applicable)
— rated a.c. voltage (and frequency if different from 50/60 Hz)

Category voltage (if applicable) (see Table 2)

Climatic category
AC rated-temperature
Tanggnt of loss angle (frequency ...) (see Table 2)
Insulation resistance (see Table 2)
(au) . .
Rated| peak current or rated voltage pulse slope (dn) (if applicable)
R
Sinuspidal rated a.c. current (at reference frequency ...) and (derating curve yersus
tempdrature (if applicable)
Refergnce frequency (if applicable)
Table 2 — Values of capacitance, a.c. voltage and peak current
(or voltage pulse slope), related,to-case sizes
Rated p.c. voltage (Ugr-)
Categqry voltage" (Ug.)
Rated Peak Rated Peak
capacitance current capacitance currgnt
(in'wF or pF) or dU/dt (in nF or pF) or dyf/dt
Case gize reference
) If different from the rated voltage.
Table 2a-(if applicable) — Rated a.c. current related to rated a.c. voltage
and rated capacitance and case sizes
Rated B.c: Voltage (Ug )
Rated Rated
Rated a.c. current capacitance Case size capacitance Case size
(in nF and/or pF) (in nF and/or pF)
NOTE Other presentations are possible.
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Permitted effective current characteristics (if applicable)

Rated
current
(%)

100 -

1.4
The fq

For d4
of the

IEC 6

IEC 60384-17, Fixed capacitors forluse in electronic equipment — Part 17: Sectional specifi

Fixed
1.5

The nj
IEC 6

NOTE

1.6

Temperature (°C)

Table 3 — Particular characteristics

Normative references

bllowing referenced documents are indispensable for the application of this docy

referenced document (including any amendments) applies.

D384-1, Fixed capacitors for use-inelectronic equipment — Part 1. Generic specific

imetallized polypropylene filmm' dielectric a.c. and pulse capacitors
Marking

arking of the capacitor and the packing shall be in accordance with the requirems
P384-17, 1.6,

The details of'the marking of the component and packing must be given in full in the detail specificg

Ordering information

ment.

nted references, only the edition cited applies. For undated references, the latest ¢dition

ation

cation:

nts of

tion.

Order
follow

£« aSuaeHtaora wvarad-bathic on Fiootion PN
TOT CapaCMtUTrS COUVOCTCU Oy S SpooroaturT STia

ing minimum information:

a) rated capacitance;

b) tol

erance on rated capacitance;

c) rated a.c. voltage, and frequency if different from 50/60 Hz (if applicable);

d) rated voltage, pulse slope or peak current (if applicable);

e) rated a.c. current and corresponding frequency (if applicable);

f) nu

mber and issue reference of the detail specification and style reference;

g) performance and stability grade (if required).

m, the
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1.7

Certified records of released lots

Required/not required.

1.8
1.9

NOTE

Additional information (not for inspection purposes)

Additional or increased severities or requirements to those specified in
the generic and/or sectional specification

Additions or increased requirements should be specified only when essential.

Table 3 — Other characteristics

2 In

2.1

211
specif

21.2
periodg
of the

This table is to be used for defining characteristics
which are additional to or more severe than those
given in the sectional specification.

spection requirements

Procedures

For qualification approval, the procedures shall be n\accordance with the se
cation, IEC 60384-17, 3.4.

ttional

For quality conformance inspection the test(schedule (Table 4) includes sanppling,

icity, severities and requirements. The formation of inspection lots is covered by
sectional specification.

3.5.1
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Table 4 — Test schedule for quality conformance inspection

Subclause number and test®* | D Conditions of test® E EZ lev. Performance
or lev. requirements®
ND
c IL | AQL | n | ¢
Group A inspection
(lot-by-lot)
Subgroup A0 ND 100%°
4.2.2 Capacitance Within specified tolerance
4.2.3 Tangent of loss angle Frequency : 1 kHz for all As in 4.2.3.2
capacitance values
4.21 Voltage proof (Test A) Method: ... No breakdown or flashover.
Measuring point 1a Self-healing breakdiowns
allowed
4.2.4 nsulation resistance Measuring point 1a As’in 4.2.4.3
Test A)
Subgroup A1 ND S-3(25% | ° |(Q
4.1 Vigual examination As in 4.1
Legible marking and as
specified in 1.5 of this
specification
4.1 Dimensions (gauging) As specified in Tafle 1
of this specificatior
Subgroup A2 ND S-3(1,0%|°| 0
4.2.2 Cqpacitance Within specified tolerance
4.2.3 Tapgent of loss angle As in 4.2.3.2
4.2.1 Vqltage proof (Test A) Method: ... No breakdown or flashover
4.2.4 Ingulation resistance Method: ... Asin4.24.2
(Test A)
Group Blinspection
(lot-by-lof)
Subgroup B1 ND S-3(25%|°| 0
4.5 Salderability Without ageing Good tinning as evfdenced
Method: ... by free flowing of the solder
with wetting of the termina-
tions or solder sha|l flow
within ... s, as applicable
4.15 Sdlvent resistance Solvent: ... Legible marking
of the marking Solvent temperature: ...
(if fapplicable) Method 1
Rubbing material: ...
Recovery time:
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Table 4 (continued)

Subclause number and test® | D or Conditions of test® Sample size and criterion of Performance
ND acceptability requirements?
c c
E EZ
p n c p n c
Group C inspection
(periodic)
Subgroup C1A D 6 | 9 [1! 6 |5 |0
Part of sample of )
Subgroup C1 !
4.1 Dimerjsions (detail) See_ detail gpecification
4.3.1 Initialjmeasurements Capacitance
Tangent of loss angle: |
for Cgr > 1 pF: at 1 kHz i
Cr <1 pF:at 10 kHz
4.3 Robugtness of Visual examination No visible damage
terminations '
4.4 Resisfance to Method: ...
soldelling heat '
4.4.2 Final measurements Visual examination No visible damage
Legible marking
Capacitance 5 AC/C for Grade 1.1: <1
' %
Grjade 1.2: <2
' %
Grade 2: <3
' % of value measured in
| 4.3.1
Tangent of loss angle Increase offtan o
' for C< 1 pF:
' for Grade 1.1: <0,001
Gradge 1.2: <0,002
' Gradg 2: <0,004
' for C > 1 pF: see detail
specification,
' complared to
: values megasured in
4.3.1
4.14 Comppnent solvent Solvent: ... See detail gpecification
resistance Solvent temperature: ... '
(if applicable) Method 2 |
Recovery time:
Subgroup C1B D 6 (1811 | 6|50
Other part of[sample '
of Subgroup [C1 '
4.6.1 Initial mregsuremETNTtsS Capacitarce :
Tangent of loss angle: '
for Cg > 1 pF: at 1 kHz
Cr <1 pF: at 10 kHz !
4.6 Rapid change of T = Lower category i
temperature temperature !
Tg = Upper category i
temperature '
Five cycles
Duration t = 30 min '
Visual examination No visible damage
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Subclause number and test® D or Conditions of test® Sample size and criterion of Performance
ND acceptability requirements?
c c
E EZ
p n c p | n c
4.7 Vibration Method of mounting: i
see 1.1 of this specification !
Frequency range: i
...Hzto ... Hz )
Amplitude 0,75 mm or i
acceleration 100 m/s? |
(whichever is the less !
severe) |
Total duration: 6 h i
4.7.2 Final ingpection Visual examination No visible damage
4.8 Bump (¢r shock, Method of mounting:
see 4.9 see 1.1 of this specification
Number of bumps: ...
Acceleration: .. m/s?
Duration of pulse: ... ms '
4.9 Shock (pr bump, Method of mounting:
see 4.8 see 1.1 of this specification .
Acceleration: .. m/s?
Duration of pulse: ... ms
4.830r4.9.3 i
Final measurements Visual examination No visible damage
Capacitance AC/C for Grjade 1.1: €1 %
Girlade 1.2: <2 %
' Gilade 2: <3 %
i of value megsured in 4.6.1
Tangent of lgss angle Increase of|tan o
! for C <1 pF:
i for Gradg 1.1: <0,001
Gradg 1.2: <0,002
' Gradge 2: <0,004
i for C > 1 pf: see detail
specification,
' compared to values
i meagured in 4.6.1
Insulation resistance i >50 % of the values in
i 4.2.4.2
Subgroup C1 D 6 | 27 2 6 | 10 0
Combined sample of
specimens of
Subgroups C1A and C1B
4.10 Climatic sequence
4.10.2 Dry heat Temperature: upper
category temperature
Duration: 16 h
4.10.3 Damp heat, cyclic,
Test Db, first cycle
4.10.4 Cold Temperature: lower
category temperature
Duration: 2 h
4.10.5 Low air pressure Air pressure: 8 kPa
(if required by the
detail specification)
4.10.5.3 Final measurement Visual examination No permanent breakdown,
flashover or harmful
deformation of the case
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Table 4 (continued)

Subclause number and test® D or Conditions of test® Sample size and criterion of Performance
ND acceptability requirements?
c c
E EZ
p n c| p n c
4.10.6 Damp heat, cyclic,
Test Db, remaining
cycles
4.10.6.2 Final measurement Visual examination No visible damage
Cegible marking
Capacitance AC/C farGrade 1.1: <1 %
Grade 1.2: <3 %
Grade 2: <5 % of
Value measurgd in 4.4.2,
4.8.3 or 4.9.3 jas applicable
Tangent of loss angle Increase of tap &
for C <1 pF:
for Grade 1.1: <0,0015
Grade 1.2: <0,003
Grade 4: <0,005
for C > 1 pF: pee detail
specificption,
compargd to
values fneasured in
4.3.1 or{4.6.1 as
applicable
Insulation resistance >50 % of valugs in 4.2.4.2
Subgroup C2 D 6 | 15| 1 6 |10 | O
4.11 Damp|heat, steady
state
4.11.1 Initial Capacitance
measyrements Tangent of loss angle at
1 kHz
4.11.3 Final measurement Visual )examination No visible danpage
Legible marking
Capacitance AC/C for Grade 1.1: <1 %
Grade 1.2: <3 %
Grade 2: <5 % of
value measurgd in 4.11.1
Tangent of loss angle Increase of tap o
for C <1 pF:
for Grade 1.1: <0,001
Grade 1.2: <0,002
for C > 1 pF: pee detail
clhnr‘ifir‘ tion’
compared to
values measured in
4.11.1
Insulation resistance 250 % of values in 4.2.4.2
Subgroup C3A D 3120 1|6 |5 |0
4.12.1 Endurance test at Duration:
50/60 Hz alternating Grade 1: 2 000 h
voltage (if )
applicable) Grade 2: 1 000 h
4.12.1.1 Initial measurement Capacitance
Tangent of loss angle:
for Cg > 1 yF: at 1 kHz
Cr <1 pF:at 10 kHz
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Table 4 (continued)

Subclause number and test® | D or Conditions of test® Sample size and criterion of Performance
ND acceptability requirements®
c c
EZ
p c n
4.12.1.3 Final measurement Visual examination No visible damage
Legible marking
Capacitance AC/C for Grade 1: <5 %
Grade 2: <10 %
of value medsured in
4.12.1.1
Tangent of loss angle Increaselof tgn o
for C €1 pF:
for Grade [1.1: <0,0015
Grade [1.2: <0,003
for C > 1 pF:[see detail
specificatjon,
compared to values
measured in 4.12.1.1
Insulation resistance >50 % of valyes in 4.2.4.2
Subgroup C3B D 3¢ 18 5
4.12.2 Endufance test with Duration:
sinugoidal current Grade 1: 2 000 h
or vdltage (if Grade 2: 1 000 h
applicable) Frequency: ... Hz
4.12.2.1 Initial measurement Capacitance
Tangent of loss angle:
for Cr > 1 pF: at 1 kHz
Cr <1 pF: at 10.kHz
4.12.2.3 Final|measurement Visual examination No visible dapnage
Legible marking
Capacitance AC/C for Grafle 1: <5 %
Gragle 2: <10 %
of value
medsured in
4.13.2.1
Tangent of loss angle Increase of tgn o
for C <1 pF:
for Grade [1.1: <0,0015
Grade [1.2: <0,003
for C > 1 pF:[see detail
specificatjon,
compared to values
measured in 4.12.2.1
TAsuration resistance =50 % of values in 4.2.4.2
Subgroup €3¢® D 3¢ 1° 5
4.12.3 Pulse endurance Duration: 1000 h
test (if applicable) Pulse repetition rate: ... Hz
Discharge time constant: as
in4.12.3.1
Applied peak voltage: equal
to the rated peak voltage
(Table 2 of this
specification)
4.12.3.1 Initial measurement Capacitance
Tangent of loss angle:
for Cgr > 1 pF: at 1 kHz
Cr <1 pF: at 10 kHz
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