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INTERNATIONAL ELECTROTECHNICAL COMMISSION

COMPLETE FILTER UNITS
FOR RADIO INTERFERENCE SUPPRESSION -

Part 2-1: Blank detail specification —

004(E)

Passive filter units for electromagnetic interference suppression —
Filters for which safety tests are required (assessment level D/DZ)
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FOREWORD

nternational Electrotechnical Commission (IEC) is a worldwide organization for standardization co
ational electrotechnical committees (IEC National Committees). The object of WEC is to
hational co-operation on all questions concerning standardization in the electrical~and electronic f
end and in addition to other activities, IEC publishes International Standards, .Technical Specif]
nical Reports, Publicly Available Specifications (PAS) and Guides (héreafter referred to
cation(s)”). Their preparation is entrusted to technical committees; any IE€@ National Committee in

rnmental organizations liaising with the IEC also participate in this<{reparation. IEC collaborateg
the International Organization for Standardization (ISO) in accordanhce with conditions detern
ement between the two organizations.

formal decisions or agreements of IEC on technical matters exgress, as nearly as possible, an inte

ested IEC National Committees.

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

der to promote international uniformity, lEE€ National Committees undertake to apply IEC Pub|
parently to the maximum extent possible”in their national and regional publications. Any diV
een any IEC Publication and the corresponding national or regional publication shall be clearly ind
htter.

provides no marking procedure” to indicate its approval and cannot be rendered responsible
bment declared to be in confermity with an IEC Publication.

ability shall attach to.JEC or its directors, employees, servants or agents including individual exp|
bers of its technical'committees and IEC National Committees for any personal injury, property da

damage of any‘nature whatsoever, whether direct or indirect, or for costs (including legal fq
nses arising out, of the publication, use of, or reliance upon, this IEC Publication or any of
cations.

tion is drawn to the Normative references cited in this publication. Use of the referenced public

tigh - is”drawn to the possibility that some of the elements of this IEC Publication may be the s
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hi'rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 60939-2-1 has been prepared by IEC technical committee 40:
Capacitors and resistors for electronic equipment.

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

FDIS Report on voting
40/1466/FDIS 40/1487/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 60939 consists of the following parts under the general title Complete filter units for radio
interference suppression:

Part 1: Generic specification

Part 2: Sectional specification

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;

. reptaced by a revised edition, or
* amended.

A bilingual version of this standard may be issued at a later date.
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INTRODUCTION

detail specification

004(E)

A blank detail specification is a supplementary document to the sectional specification and
contains requirements for style and layout and minimum content of detail specifications. In the
preparation of detail specifications, the content of 1.4 of the sectional specification shall be

taken i

nto account.

The use of IEC 60939-2-2 may be more appropriate for components where approval and
fication tests contribute considerably to the cost of the product, whereas the
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ment of this specification may be necessary for components manufactured,if
tion. This specification offers the assessment levels D and DZ (Zero defect).

cation of the detail specification and of the component

st page of the detail specification should have the layout recommended on th
f this blank detail specification. The numbers between square.brackets corresq
owing information which shall be inserted at the position indicated:

e name of the National Standards Organization undér whose authority the
ecification is published and, if applicable, the organization from which the
ecification is available.

e IECQ symbol and the number allotted to the detail specification by the IECQ G
cretariat.

e number and issue number of the IECQ generic or sectional specification as rg
o national reference if different.

Hifferent from the IECQ number, the .;national number of the detail specification,

nendment numbers.
prief description of the component or range of components.

ormation on typical consttuction (when applicable).

and [6] the text to_be given in the detail specification should be suitable for an ¢
LQ Register of Approvals.

d/or referénce to the appropriate national or international documents for o
ernatively 'the drawing may be given in an annex to the detail specification,
ould_always contain an illustration of the general outer appearance of the compo

edeyvel(s) of quality assessment covered by the detail specification, as appropria
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[9] Reference data giving information on the most important properties of the component which
allow comparison between the various component types intended for the same or similar
applications.
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(1]

IEC 60939-2-1-XXX [2]

QC XXXXXXXXX

ELECTRONIC COMPONENTS OF ASSESSED QUALITY IN
ACCORDANCE WITH:

(4]

IEC 60939-1
IEC 60939-2
(3]
Outline aind dimensions: PASSIVE FILTER UNITS FOR
o ELECTROMAGNETIC INTERFERENCE
(... angle projection) SUPPRESSION AND FOR CONNEETION TP THE
SUPPLY MAINS - FILTERS FORWHICH SAFETY
TESTS ARE REQUIRED
(5]
[7]

TYPICAL CONSTRUGCTION:

cylindrical/rectangular
non-metallic/métallic case
insulated/non=insulated
axial/radialfserewed terminations

contains, capacitors of subclasses X and Y

(6]
(Other shapes are permitted within the dimensions given, [8]
see Table 1) Assessment level D / DZ
NOTE F¢r [1] to [9], see preceding page.
REFERENCE DATA: Rated voltages, current range, climatic category, frequency range, insertion (9]

loss rangg, functional circuit diagram.

Information on the availability of components qualified to this detail specification
is given in the IEC QC 001005.
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COMPLETE FILTER UNITS
FOR RADIO INTERFERENCE SUPPRESSION -

Part 2-1: Blank detail specification —

Passive filter units for electromagnetic interference suppression —
Filters for which safety tests are required (assessment level D/DZ)

1 General data

1.1 Method of mounting for vibration, bump and shock tests

See 1.8.2 of IEC 60939-2.

1.2 Dimensions

Table 1 — Dimensions related to case size

Case size Dimensions

reference
mm

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

The dimensions shall be given as 'mraximum dimensions or as nominal dimensions |with a
tolerance.

1.3 Ratings and characteristics

Rated poltages (see Table 2a)

Categary voltage (if\applicable) (see Table 2a)

Rated current (se€ Table 2b)

DC ling resistance or d.c. voltage drop at rated current

Maximpm.current at upper category temperature and derating curve (if applicable)

Maximum internal and external temperatures for temperature rise test (it applicable)
Climatic category

Rated temperature

Insertion loss, no load/room temperature (see Table 2a)

Insertion loss, load/temperature (see Table 2b)

Insulation resistance

Discharge resistance (if applicable)

Category of passive flammability (if applicable)
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Table 2a — Insertion loss at no load

Case size or type | Rated voltage Category Minimum insertion loss
designation voltage dB
kHz kHz MHz | MHz | MHz | GHz | GHz

Table 2b - Insertion loss at specified current and temperature

Casl size or type Rated Test Test Minimum insertion loss
designation current current temp. 3
°C
kHz kHz | MHdz, | MHz | MHz | GHz bHz

1.4 Normative references

IEC 60384-1, Fixed capacitors foruse in electronic equipment — Part 1: Generic specifi¢ation

IEC 60410, Sampling plans and procedures for inspection by attributes

IEC 60939-1, Complete/filter units for radio interference suppression — Part 1: Generic

specifipation 1

IEC 60939-2, (Complete filter units for radio interference suppression — Part 2: Sgctional

specifitation2

1.5 Marking

The marking of the filter, if any, and the packing shall be in accordance with 1.5 of

IEC 60939-2.

The details of the marking of the filter and the packing shall be given in full in the detail

specification.

1 To be published.
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1.6 Ordering information

Orders for filters covered by this specification shall contain, in clear or in coded form, the
following information:

(a) type designation;
(b) rated voltage;
(c) number and issue reference of this detail specification.

1.7 Certified test records

Requirgd/not required.

1.8 Additional information (not for inspection purposes)

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

NOTE [Additional or increased requirements should be specified only when essentialk-

Table 3 — Other characteristics

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

2 Inspection requirements

2.1 Procedures

2.1.1 For Qualification Approval the procedures shall be in accordance with 3J4.2 of
IEC 60939-2.

2.1.2 For Quality Conformance inspection the test schedule (Table 4) includes sampling,
periodicity, severities and.requirements. The formation of inspection lots is covered by 3.5.1
of IEC[60939-2.
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Table 4a — Test schedule for lot-by-lot tests (Group A and Group B inspection) —

Assessment level D/ DZ

Assessment level D

Clause number and test" Conditions of test " L AQL Performance
2 requirements "
Group A1 Non-destructive S-4 2,5 %
4.2 Visual examination As in 4.2
4.2 \ arl(ing Any mnrl(ing an-the filter
shall be legible_gnd correct
4.2 Dimensions (gauging) See Table 1\ of this
specification
Group A2 Non-destructive I 1,0 %
4.5 OC line resistance or voltage See’1.3 of this
drop specification
4.6 Ipsertion loss See Annex A of this See Table 2 of this
specification specification
4.3 \foltage proof Method: ... © No breakdown of flashover
(Jest A only)
4.4 Ihsulation resistance Method: ... © See 4.4.2
(IFest A only)
4.7 Discharge resistance ¥ See Table 2a of this
specification
Group B1 Non destructive ¥ S-3 |25%

4.10 Holderability ¥

4.10.2 Requirements

Method: ... ®

Specify ageing if none
or other than4sh 155 °C
dry heat: .;®

Visual éxamination

Wetting time

Methods 1 and 2
good tinning

Method 3: <3 s
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Assessment level DZ

Clause number and test " Conditions of test " in? AN® Performance
requirements "
Group A1 Non-destructive S-3 0
4.2 Visual examination As in 4.2
4.2 Marking Any marking on the filter
shall be legible and correct
4.2 Dimensions (gauging) See Table 1 of this
snecification
Group A2 Non-destructive S-4 0
4.5 OC line resistance or voltage See 1.3f\this
drop specification
4.6 Ihsertion loss See Annex A of this See| Table 2 of this
specification spécification
4.3 \foltage proof Method: ... ¥ No breakdown of flashover
(IFest A only)
4.4 Ihsulation resistance Method: ... ¥ See 4.4.2
(fFest A only)
4.7 Discharge resistance See Table 2a of this
specification
Group B1 Non destructive ¥ S-3 0
4.10 Jolderability ¥ Method: ... ¥
Specify ageing if none
or other than 4 h 155®C
dry heat: ...
4.10.2 Requirements Visual examinatioh Methods 1 and 2|
good tinning
Wetting time Method 3: <3 s
Y Clausd numbers of tests and performance requirements refer to Clause 4 of IEC 60939-2.
2 Inspection Levels (IL) and Acceptancé.Quality Levels (AQL) are selected from IEC 60410.
3 If applicable.
*) To be fequired in the detail specification.
®  Filters jwhich have been submiitted to the tests of Group B1 may be released provided they have not been|submitted
to age|ng and are resubmitted to the tests of Group A and pass those tests. It is permitted to submit glectrically
defectiye filters or detached terminations instead of completed filters to this test provided they have been| subjected
to the pame process‘treatments as a completed filter.

6)

Accepfance number.
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Table 4b — Test schedule for periodic tests (Group C inspection) —
Assessment level D / DZ

DC line resistance or
voltage drop

See 1.3 of this specification

2)
Clause number and test " Conditions of test" p n c Performance
requirements
D Dz
Group C1A Destructive 6 0: |0:
110 |0}
110: [0
4.2 Dimensions See Table 1 of this
(detail) ! ! specification
421 Creepage distances and i | See Table 6
clg¢arances | i
4.8 R@¢bustness of terminations | Severity: ... 6
Visual examination Ne visible damage
4.9 R¢sistance to soldering No pre-drying :
heat *) Method 1A or 1B: ...5) ; ;
4.24 Sqlvent resistance of i i Marking legible
marking *) ! !
4.9.2 Infermediate measurements | Visual examination No visible damaggq
DC line resistance or 1| See 1.3 of this spgcification
voltage drop i i
Group C1E Destructive 6 0! |o:
110! [0
110, |0,
4.25 Component solvent
repistance *
4.11 Rapid change of T, = Lower category
temperature temperature ' '
Tz = Upper category | i
temperature
Five'cycles
Ddration t = ... ! !
4.11.1 Infermediate inspection Visual examination No visible damage
4.12 Vipration Mounting as 1.1 of this
specification
Severity: ... ' '
4.12.2 Injermediatg inspection Visual examination No visible damage
413  Bymp Mounting as 1.1. of this i i
or specification ' '
414  SHock Severity: ... ©
4.13.2 Intermediate inspection Visual examination i i No visible damage
or i i
4.14.2 i i
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1)

1)

Clause number and test Condition of test n Performance
requirements N
D Dz
Group C1 Destructive 6 1 0
2 1 0
2 0 0
4.15 Container sealing %) Test Qc or Test Qd as No evidence of leakage
required
4.16 Clfratic sequence
4.16.1 Inftial measurements Measurements made in
4.9.2,413.2 0r4.14.2
as appropriate
4.16.2 D1y heat No measurements
4.16.3 Damp heat, cyclic, first
cycle
4.16.4 Cgqgld No measurements
4.16.5 Ldw air pressure %) Severity: ... 6 No permanent bregkdown or
if non-standard: flashover or harmful
see 4.16.5 for applied deformation of theg case
voltage
4.16.6 Damp heat, cyclic,
refnaining cycles
Recovery 18 h to 26 h
4.16.7 Fipal inspection Visual examination No visible damaggq

Voltage proof at-66 % of
value in Table.%

Insulationcresistance

DCliné resistance or
voltage drop

Insertion loss (no load)

Any marking shall

No permanent bre
flashover

> 50 % of limit giv|
Table 8

See 1.3 of this sp

See 4.6 and Tabls
specification

be legible

akdown or

enin

bcification

2a of this
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Table 4b (continued)

2)
Clause number and test " Conditions of test ") p n c Performance
requirements N
D | Dz
Group C2 Destructive 12| 4 0 0
2 0 0
1 0 0
4.17 Damp heat, steady state
4.17.1  Test conditions Specify ifmapplied voltage is
required
If so for half the sample Uy
applied, for other half no
voltage applied
Recovery: 18 h to 26 h
4.17.2  Fipal inspection Visual examination NoWisible damdge
Any marking shall be
legible
Voltage proof at 66 % of value No permanent Qreakdown
in Table 7 or flashover
Insulation resistance or > 3,5 MQ
voltage drop
DC line resistance or voltage See 1.3 of this
drop specification
Insertion loss (no load) See 4.6 and Table 2a of
this specification
Group C3A Destructive 3 2 0 0
2 0 0
1 0 0
4.18 Temperature rise N
4.18.2 Fipal measurements Internal temperature See 4.18.2
Température of case Requirement: ..| ©
4.20.1  Efdurance BPuration: 1 000 h See 4.20.5
cdrrent ® 9 Cudrrent and temperature:
see 4.20.1
Group C3H Destructive 3 2 0 0
2 0 0
1 0 0
4.19 Injpulse voltage 3 impulses, full wave See 4.19.3
Crest voltage:
see Tables 1a and 1b
4.20.2 Enfdufranee voltage, line Duration: 1 000 h See 4.20.5
tefrinations to case? Voltage and temperature:
S€€ 4.20.7
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Table 4b (continued)
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1)

2)

Clause number and test " Conditions of test p n c Performance
requirements "
D Dz
Group C3C Destructive 3 4 0 0
2 0 0
1 0 0
4.19 Impulse voltage 3 impulses, full wave See 4.19.3
Crest voltage:
see Tables 1a and 1b
4.20.3 Enfdurance voltage, between | Duration: 1 000 h See 4.20.5
lile terminations ¥ Voltage and temperature:
see 4.20.3
4.20.4 Enfpdurance combined Duration: 1 000 h See 4:20.5
vdltage current 39 Voltage and temperature:
see 4.20.4
Group C3
Recovery 1 hto 26 h
4.20.5 Fipal inspection and Visual examination No visible damdge
measurements for all Any marking shall be
erldurance tests legible
Voltage proof at 66 % of No permanent Qreakdown
value in Table 7 or flashover
Insulation resistance > 50 % of limit ih Table 8
DC line resistance or voltage See 1.3 of this
drop specification
Insertion loss (no_ load) See 4.6 and Table 2a of
this specificatioh
Group C4 Destructive 12| 2 0 0
2 0 0
1 0 0
4.21 Charge and discharge 4 10000 cycles of charge and
discharge
4.21.1 InJtial measurements Capacitance at 1 kHz Recorded for reference
Tan d at: Recorded for reference
10 kHz for Cy <1 uF
1 kHz for C; > 1 pF
4.21.3 Fipale measufements Capacitance See Table 10
Tan o at same frequency as See Table 10
initial measurement
Insulation resistance See Table 10
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