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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PRINTED ELECTRONICS -

Part 202-6: Materials — Conductive ink —
Measurement method for resistance changes under high temperature
and humidity — Printed conductive layer on a flexible substrate

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardiz t‘on ~omurising
all national electrotechnical committees (IEC National Committees). The object of IEC . to promote
international co-operation on all questions concerning standardization in the electrical and electror.'= fields. To
this end and in addition to other activities, IEC publishes International Standards, Techri cal Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter -ofcrred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC Natioi 2l Con mittee interested
in the subject dealt with may participate in this preparatory work. Internation{!. gc rernriental and non-
governmental organizations liaising with the IEC also participate in this prepar~tion. 'F_ collaborates closely
with the International Organization for Standardization (ISO) in accordanc witi. conditions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, s nearly as possible, an international
consensus of opinion on the relevant subjects since each technical ~¢ =mittee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for internatic »al 1 se and are accepted by IEC National
Committees in that sense. While all reasonable efforts are maac to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible fc: the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC Nationa' “ommittees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the correspondiri ¥ national or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation. o1 ~caformity. Independent certification bodies provide conformity
assessment services and, in some area:, 2.cess to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certifi atic bodies.

All users should ensure that they hav 2 tho latest edition of this publication.

No liability shall attach to IEC or .o «.'rectors, employees, servants or agents including individual experts and
members of its technical com nit*ces and IEC National Committees for any personal injury, property damage or
other damage of any nat:re vha soever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of he publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the lormative references cited in this publication. Use of the referenced publications is
indispensable for the cc rect application of this publication.

Attention is ~raw. to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. .=C shall not be held responsible for identifying any or all such patent rights.

Internat’'onal Standard IEC 62899-202-6 has been prepared by IEC technical committee 119:
Printed Electronics.

Th

~ text of this International Standard is based on the following documents:
FDIS Report on voting
119/323/FDIS 119/331/RVD

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.
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A list of all parts in the IEC 62899 series, published under the general title Printed electronics,
can be found on the IEC website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch” in the data related to
the specific document. At this date, the document will be

e reconfirmed,
e withdrawn,
e replaced by a revised edition, or

e amended.

IMPORTANT - The 'colour inside' logo on the cover page of this publication inaicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this decuinent using a
colour printer.



https://www.stdhive.com/standards/iec-62899-202-6-ed-10-en2020-pdf/

IEC 62899-202-6:2020 © |IEC 2020 -5-

INTRODUCTION

The printing process is a highly promising technology for fabricating flexible devices due to its
high conductivity and productivity. In particular, a printed conductive layer on a flexible
substrate will be widely employed as an electrode or an interconnect for flexible devices. It
will be dealt with and commercialized as a sort of composite material in which the conductive
layer is formed on the substrate as a conductor.

For conductive films, silver/copper nanowires or metal mesh on flexible substrate are a key
component for many recently developed electronic products, from smart phones to the
keypads of appliances such as refrigerators and washing machines. Although the
conventional material for transparent conductive films is indium tin oxide (ITO), transpcrent
conductive films, enabled by printed electronics technologies, have arisen as a replaceme.t.
For application of conductive films, the electrical property under environmental co.xditans
such as temperature, humidity, light, etc., is very important because it is highl® sunsit ‘e to
the environment because of oxidation, dissolution, melting, etc [1]1. The conuictive films
should be stored on a shelf and should be environmentally stable during their op>ration in
electronic devices. Therefore, a method and environment for transferring¢, storing, and
processing the conductivity film are sometimes provided by the swopuno' and include
environmental measurements for printed devices. Although some envirecnmental conditions for
testing already exist, the unique characteristics of the printed .con“ucive films should be
considered, because they are fabricated on a polymer substra.. wiich is susceptible to
temperature, humidity, light, etc., unlike the conventional ITO transpa. =nt conductive films.

In this document, an environment reliability test is proposez:to cvaluate the electrical property
and resistance change of a printed conductive film on<a flexibl» substrate.

1 Numbers in square brackets refer to the Bibliography.
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PRINTED ELECTRONICS -

Part 202-6: Materials — Conductive ink —
Measurement method for resistance changes under high temperature
and humidity — Printed conductive layer on a flexible substrate

1 Scope

This part of IEC 62899 provides a method of in-situ measurement for the resistance cha.ge »f
a conductive layer formed by printing methods on a flexible substrate under speciiied
temperature and humidity conditions.

2 Normative references

The following documents are referred to in the text in such a way thot scme.or all of their
content constitutes requirements of this document. For dated refziaonces, only the edition
cited applies. For undated references, the latest edition of the refercnce | document (including
any amendments) applies.

IEC 62899-201, Printed electronics — Part 201: Materials - substrates
IEC 62899-202, Printed electronics — Part 202: Mater.>Is - Conductive ink

IEC 62899-202-5, Printed electronics — Part 202-2- M aterials — Conductive ink — Mechanical
bending test of a printed conductive layer on an insulating substrate

3 Terms and definitions
For the purposes of this document, *he iollowing terms and definitions apply.

ISO and IEC maintain terrunslogical databases for use in standardization at the following
addresses:

e |EC Electropediz. a ailuble at http://www.electropedia.org/

e |SO Online brows.. g platform: available at http://www.iso.org/obp

3.1

conductive ink

ink usii'g mewal particles as a main conductive component, in which one or more small
mnle-ules, oligomers, polymers, or particles are dissolved or dispersed, and which becomes
an olecu.rally conductive layer by post-treatment such as annealing by heating, lighting or
coemical Lreating

Note 1 to entry: Metal particles are specified in IEC 62899-202.

3.2

conductive layer

electrically conductive film-like layer fabricated with conductive ink, which is printed or coated
on a substrate, followed as necessary by post-treatment such as annealing by heating,
lighting or chemical treating
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