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This European Standard was approved by CENELEC on 1996-07-02. CENELEC members are bound to
comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this
European Standard the status of a national standard without any alteration.

Up-to-date lists and bibliographical references concerning such national standards may be obtained on
application to the Central Secretariat or to any CENELEC member.

This European Standard exists in three official versions (English, French, German). A version inany other
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Foreword

The text of document 52/602/FDIS, future edition 1 of IEC 1249-5-4, prepared by
IEC TC 52, Printed circuits, was submitted to the IEC-CENELEC parallel vote and was
approved by CENELEC as EN 61 249-5-4 on 1996-07-02.

\
The following dates were fixed:

— latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 1997-04-01

—~ latest date by which the national standards conflicting
with the EN have to be withdrawn {dow) 1997-04-01

Annexes designated "normative” are part of the body of the standard.

Annexes designated "informative" are given for information only.

In this standard, annexes A and ZA are normative and annexes B and C are informative.
Annex ZA has been added by CENELEC.

- Endorsement notice

The text of the International Standard 1EC 1249-5-4:1996 was'approved by CENELEC as
a European Standard wuthout any modification. ‘
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Annex ZA {normative)

Normative references to international publications
with their corresponding European publications

This European Standard incorporates by dated or undated reference, provisions from other
publications. These normative references are cited at the appropriate places in the text and
the publications are listed hereafter. For dated references, subsequent amendments to or
revisions of any of these publications apply to this European Standard only when
incorporated in it by amendment or revision. For undated references the latest edition of
the publication referred to applies (including amendments).

NOTE: When an international publication has been modified by common modifications, indicated by (mod),
the relevant EN/HD applies.

Publication Year Title EN/HD Year

|IEC 68-2-2 1974 Basic environmental testing procedures EN 60068-2-2" 1993
Part 2: Tests - Test B: Dry heat

IEC 68-2-3 1969 Part 2: Tests - Test Ca: Damp heat, steady HD 323.2.3 822 1.987
state » ‘

IEC 68-2-20 1979  Part 2:'Tests - Test‘T: Soldering HD 323.2.20 S3® 1988

1) EN 60068-2-2 includes supplement A:1976 to IEC 68-2-2.
2) HD 323.2.3 S2 includes A1:1984 to IEC 68-2-3.
3) HD 323.2.20 S3 includes A2:1987 to IEC 68-2-20.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MATERIALS FOR INTERCONNECTION STRUCTURES -

Part 5: Sectional specification set for conductive foils
and films with or without coatings -
Section 4: Conductive inks

FOREWORD

1) The IEC (international Electrotechnical Commission) is a worldwide organization for standardization
comprising all national electrotechnical committees (IEC National Committees). The object of the IEC is to
promote international co-operation on all questions concerning standardization in the electrical and electronic
fields. To this end and in addition to other activities, the IEC publishes International Standards. Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt
with may participate in this preparatory work. International, governmental and non-governmental
organizations liaising with the IEC also participate in this preparation. The |EC collaborates closely with the
international Organization for Standardization (1SQ) in accordance with conditions determined by agreement
between the two organizations.

2) The formal decisions or agreements of the IEC on technical matters, express as nearly as possible, an
international consensus of opinion on the relevant subjects since each technical committee has
representation from all interested National Committees. ’

3) The documents produced have the form:of recommendations for international use and are published in the
form of standards, technical ‘reports)or guides| and/they'are accepted by/the National Committees in that
sense.

4) In order to promote international unification, IEC National Committees undertake to apply IEC International
Standards transparently to the maximum extent possible in their national and regional standards. Any
divergence between the |IEC Standard and-thel corresponding national or regional standard shall be clearly
indicated in the latter. 1 p

5) The IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with one of its standards. -

8) Attention is drawn to the possibility that some of the elements of this International Standard may be the subject
of patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International standard IEC 1249-5-4 has been prepared by IEC technical committee 52:
Printed circuits.

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

FDIS . Report on voting

52/602/FDIS . 52/651/RVD

Full information on the voting for the approval of this standard can be found in the repoﬁ on
voting indicated in the above table.

Annex A forms an integral part of this standard.

Annexes B and C are for information only.
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MATERIALS FOR INTERCONNECTION STRUCTURES -

Part 5: Sectional specification set for conductive foils
and films with or without coatings —
Section 4: Conductive inks

1 Scope

This specification details requirements for the qualification of conductive inks, and for
conductive inks intended for use as a substitute for metallic finishes on contacts.

Information in this specification will also provide guidance regarding the suitability of printed
boards which feature conductive inks. Requirements for the release of products using
conductive inks should be included in the customer detail specification (CDS).

2 Normative references

The following normative documents contain provisions which, through reference in this text, .
constitute provisions of this section of IEC 1249-5. At the time of publication, the editions
indicated were valid. All normative documents are subject to revision, and parties to
agreements based on this section of IEC 1249-5 are encouraged to investigate the
possibility of applying the most, recent editions /of[thé normativeidocuments indicated below.
Members of IEC and I1SO maintain registers of currently valid International Standards.

IEC 68-2-2: 1974, Environmental testing — Part 2: Tests — Test B: Dry heat

IEC 68-2-3: 1969, Basic environmental testing procedures = Part'2: Tests— Test Ca: Damp
heat, steady state

IEC 68-2-20: 1979, Environmental testing — Part 2: Tests — Test T:ASoIdering

3 Requirements

3.1 Storage properties

Conductive inks, or their component compounds, when stored in their original sealed
containers under the supplier's specified environmental conditions, shall retain the specified
properties until the final date for use (see 3.2 b).

3.2 Containers and their markings

" The conductive ink shall be supplied in sound, clean, dry containers. In addition to any
statutory markings, each container in the consignment shall be clearly marked with the
following: :
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a) the type;
b) the specified storage temperature and humidity or range thereof, and a final date for
use;

c) details of mixing and curing conditions;

d) a distinct lot or batch number, and date of manufacture;
e) the quantity in the container;

f) the identity of the manufacturer and place of manufacture.

3.3 Electrical properties

3.3.1 Bulk resistance

The bulk resistance of the cured conductive ink shall not exceed the supplier's stated
maximum. This should be stated in ohms per square.

3.3.2 Contact resistance

When tested in accordance with future IEC 1189-2°, test 2E16, the contact resistance shall
not exceed 100 Q, unless otherwise permitted by the customer's detail specification (CDS).

3.3.3 Insulation resistance between conductive patterns

When tested in accordance with the conditions given in table 1, the insulation resistance
between discrete conductive. jpatterns shalinat jberless jthan 100, MQ, unless otherwise
stated in the customer's detail specification (CDS).

The test speciméns shall be in accordance with annex A of this specification. A minimum of
three samples shall be taken.

Specimens so tested shall exhibit no electromigration when examined with an approximately
10x magnification.

Table 1 - Test conditions

Test conditions

Material Test environment Storage duration Polarisation voltage (=)
days \Y
Paper/ +2
P (9373) % RH 4 _
- phenolic
(40+2)°C
93*2)% RH
Other substrates (33_3)% 21 . 100

(40+2)°C

*

See annex C (Bibliography).
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