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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PRINTED ELECTRONICS -

Part 202-10: Materials — Resistance measurement
method for thermoformable conducting layer

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comp.’sing
all national electrotechnical committees (IEC National Committees). The object of IEC is to promnte inter. ational
co-operation on all questions concerning standardization in the electrical and electronic fields. To ti.’'s ehd and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Teci.ical Xeports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publicatioi.’s)”). Their
preparation is entrusted to technical committees; any IEC National Committee interested in th » subject dealt with
may participate in this preparatory work. International, governmental and non-governmenta: ~rg anizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the Inter. ationa. Organization for
Standardization (ISO) in accordance with conditions determined by agreement betwc 2n th . twe organizations.

The formal decisions or agreements of IEC on technical matters express, as . 27.rly s pussible, an international
consensus of opinion on the relevant subjects since each technical commii. e his representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for internationai us= and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made tr.en. ire that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for th2 way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National C-mn.ttees undertake to apply IEC Publications
transparently to the maximum extent possible in their natior.a. anu regional publications. Any divergence between
any IEC Publication and the corresponding national or reg nnal sublication shall be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certificatior hodl'ies.

All users should ensure that they have the laic=t ~dition of this publication.

No liability shall attach to IEC or its. dire :to's, .employees, servants or agents including individual experts and
members of its technical committees end . -C National Committees for any personal injury, property damage or
other damage of any nature whatshev.r, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publicetion, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the No. rativ 2 references cited in this publication. Use of the referenced publications is
indispensable for the corr=ct ap!ication of this publication.

Attention is drawn to t"ic ~hos._ibility that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not" e he 4 responsible for identifying any or all such patent rights.

IEC 62899-207-'0 has ween prepared by IEC technical committee 119: Printed Electronics. It
is an Inteinati xnal Standard.

The tex. of this International Standard is based on the following documents:

Draft Report on voting

119/436/FDIS 119/448/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this International Standard is English.
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This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

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 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 doc.ment indicates that it
contains colours which are considered to be useful for the corrcct understanding of its
contents. Users should therefore print this document using.a cblour printer.
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INTRODUCTION

In-mould-electronics (IME) manufacturing can include thermoforming during which two-
dimensional electric films with conducting layers are thermoformed into three-dimensional
shapes. During thermoforming, the substrate and printed layers will experience plastic strain
leading to elongation (see Figure 1). The conductive layer’s resistance increases as a function
of plastic strain. Designers of electric circuitry should know how much the resistance changes.
Using a standardized measurement method ensures comparability of the results.

IEC

NOTE 1 The top image shows a 2D subs. ate _..d ink stack after printing and cure.

NOTE 2 The bottom image shows « ~ukstrate and ink stack after thermoforming into a 3D shape. The ink layers
have been elongated.

Figure 1 — Ststrace with ink stack in 2D (top) and 3D (bottom) shape
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PRINTED ELECTRONICS -

Part 202-10: Materials — Resistance measurement
method for thermoformable conducting layer

1 Scope

This part of IEC 62899 defines terminology and measurement methods for the resisionce
change of conductive ink layer(s) as a function of thermoplastic elongation. The n ethod
measures resistance changes in-situ or post-elongation.

This document is applicable to thermoformable substrates with conductive ink \ayers. The
thermoformable substrates can have printed graphic ink as well and cover insuvlation iayers.

2 Normative references

The following documents are referred to in the text in such a way that com 2 or all of their content
constitutes requirements of this document. For dated references, only ine edition cited applies.
For undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 62899-202, Printed electronics — Part 202: Mater.~Is . Conductive ink

3 Terms and definitions
For the purposes of this document, the foli,enag terms and definitions apply.

ISO and IEC maintain terminology “até¢bases for use in standardization at the following
addresses:

e |EC Electropedia: availak!= au' ttps://www.electropedia.org/

e |SO Online browsingple’ror n: available at https://www.iso.org/obp

3.1

in-mould-electronic =

IME

3D circuit m=nui>ctured by integrating and embedding printed electronics and electronic
componento within shaped structures

Note 1 to « ntry: Manufacturing steps include, but are not limited to, printing, surface mounting, thermoforming and
inje ~tion .~ ulding.

3.2

vyermoforming

process of shaping heated thermoplastic sheets or other articles, generally on a mould, followed
by cooling

Note 1 to entry: In this document, the test structures are elongated in the measurement equipment; they are not
thermoformed on a mould.

[SOURCE: ISO 472:2013, 2.1172, modified — Note 1 has been added.]
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