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FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comp isiny
all national electrotechnical committees (IEC National Committees). The object of IEC is _to |, romote
international co-operation on all questions concerning standardization in the electrical and ele  tron.> fie us. To
this end and in addition to other activities, IEC publishes International Standards, Technicai Zoeci.cations,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred » as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National C« mmittee interested
in the subject dealt with may participate in this preparatory work. International, gcieri mental and non-
governmental organizations liaising with the IEC also participate in this preparation.” =C cu. aborates closely
with the International Organization for Standardization (ISO) in accordance witt con ‘ition. determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as ne rly a; possible, an international
consensus of opinion on the relevant subjects since each technical committe. {ias representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international u 2 and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made .0 ensu.e that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for. th. wey in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC Nation~i Co: mittees undertake to apply IEC Publications
transparently to the maximum extent possible in their' naticnal and regional publications. Any divergence
between any IEC Publication and the corresponding nation.' <. regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of ~on.armi.;. Independent certification bodies provide conformity
assessment services and, in some areas, acce:s *t |[EC marks of conformity. IEC is not responsible for any
services carried out by independent certificatio. b adies.

All users should ensure that they have th. lutest edition of this publication.

No liability shall attach to IEC or its dii >ctors, employees, servants or agents including individual experts and
members of its technical committees and .EC National Committees for any personal injury, property damage or
other damage of any nature whaw~cver, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the puulication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the 1 arrmative references cited in this publication. Use of the referenced publications is
indispensable for the/cor. 2ct application of this publication.

Attention is drawn to “2/possibility that some of the elements of this IEC Publication may be the subject of
patent rights. I1=C shall r. >t be held responsible for identifying any or all such patent rights.

Internationc! Sandard IEC 62899-505 has been prepared by IEC technical committee 119:
Printed Electinnics.

The texo f this International Standard is based on the following documents:

FDIS Report on voting
119/305/FDIS 119/309/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.
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INTRODUCTION

There is an increasing worldwide demand for flexible and/or wearable gas sensors for fire
fighter’s garment, industrial workwear, wearable patch, etc. In recent years, many efforts have
been spent to develop and commercialize flexible and/or wearable gas sensors composed of
a flexible substrate, electrode, and gas sensing layer. These printed flexible gas sensors
should provide information about the level of gases in the surrounding environment regardless
of mechanical deformations, which might happen for a flexible movement. Further, the
surrounding temperature and humidity have a crucial effect on the performance of the gas
sensor, since the sensing parts face directly outwards to detect gaseous molecules. However,
these mechanical and thermal durabilities have been treated only to a minor extent. Thic
document helps to unify the testing and qualification of printed flexible gas sexsors
manufactured using the printing process in order to push the commercial produciion  of
reliable printed flexible gas sensors containing wearable products.
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1 Scope

This part of IEC 62899 specifies mechanical and thermal test methods for the determinati>n of
the reliability characteristics of a printed flexible gas sensor, which is operated at reixtivoly
low temperature and is composed of a flexible substrate, electrode, and gas sensina lzrer.
The examples of target gas include in-door air pollutants, combustion gas from e fir> sitcation,
and industrial flue gas.

2 Normative references

The following documents are referred to in the text in such a way-*hait sume or all of their
content constitutes requirements of this document. For dated re‘srei ces, only the edition
cited applies. For undated references, the latest edition of the refereri <d document (including
any amendments) applies.

IEC 60068-2-14, Environmental testing — Part 2-14: Tests - Test N: Change of temperature

IEC 60721-3-7, Classification of environmental corditio.ns — Part 3: Classification of groups of
environmental parameters and their severities — S xcticn 7: Portable and non-stationary use

IEC 62899-201, Printed electronics — Part 2c 1: Materials — Substrates

IEC 62899-501-1, Printed electronics = Qu- lity assessment — Part 501-1: Failure modes and
mechanical testing — Flexible and/or >zncable primary or secondary cells

IEC 62899-502-1, Printed elc~trenics — Part 502-1: Quality assessment — Organic light
emitting diode (OLED) ele ne its — Mechanical stress testing of OLED elements formed on
flexible substrates

ISO 11999-3, PPE. for firefighters — Test methods and requirements for PPE used by
firefighters who are & xisk of exposure to high levels of heat and/or flame while fighting fires
occurring in st a-tures - Part 3: Clothing

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

120 and |IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

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