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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PRINTED ELECTRONICS -

Part 403-1: Printability — Requirements for reproducibility —
Basic patterns for evaluation of printing machine

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of 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, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). 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. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

The formal decisions or agreements of 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 IEC National Committees.

IEC Publications have jthe'form of fecommendations [forlinternational' useand‘are’ accepted by IEC National
Committees in that sense. While 'all reasonable’efforts*are made ‘to-ensure‘that the technical content of IEC
Publications is accurate, IEC cannot be held responsible, for, the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees 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 corresponding national or regional publication 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 certification bodies.

All users should ensure that they have the latest edition of this publication.

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

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

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

International Standard IEC 62899-403-1 has been prepared by IEC technical committee 119:
Printed Electronics.

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

FDIS Report on voting
119/214/FDIS 119/223/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.

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

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

The IEC 62899-403 series contains basic patterns to evaluate the printability of a printing
machine, plating, and applications for printed electronics. The printability is defined as both
the quality of printed patterns and the reproducibility of printing designs as the result of the
interaction of printing media, inks, and substrates. The documents from the IEC 62899-403
series provide commonly-utilized design patterns for evaluating printability. The quality of
printed patterns is satisfied by accurate measuring, with a mechanical, physical, or optical
apparatus, the patterns being two-dimensional or three-dimensional. On the other hand, the
reproducibility of printing designs is achieved by estimating the reproducibility of replica.

The |IEC 62899-402 series assumes a large role in the standardization of measuring methods
for these printed patterns, and the |IEC 62899-403 series has a key role in standardizing the
estimation of the patterns' reproducibility.

In the business field, requests from industry to apply the printing technology to electronics
manufacturing have been guarantees for both the quality and reproducibility that have helped
facilitate international trade and enhanced user value in the field of printed electronics.
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PRINTED ELECTRONICS -

Part 403-1: Printability — Requirements for reproducibility —
Basic patterns for evaluation of printing machine

1 Scope

This part of 62899-403 specifies commonly-utilized basic design patterns to evaluate printing
machines with pattern reproducibility from the view point of printability in the field of printed
electronics. These basic patterns consist of several evaluation patterns and register marks.

Printability is derived from the evaluation of the reproducibility of these printed patterns
produced by the printed machine.

2 Normative references

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

IEC 60050 (all parts), International “Electrotechnical-<Vlocabulary (IEV) (available at
www.electropedia.org)

IEC 62899-402 (alliparts),dRrinted ieléctronicsi=s/\RPartd402:X:| Printability-— Measurement of
qualities

ISO 3, Preferred numbers — Series of preferred numbers

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60050 and the
following apply.

ISO 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

3.1

basic pattern

set of two-dimensional figures, which consist of evaluation patterns and register marks, used
to inspect the reproducibility of printed patterns

3.2

evaluation pattern

set of fundamental figures to evaluate the printability for printing machines in printed
electronics
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3.3
register mark
set of marks that correspond to each other's position

3.4
printed pattern
pattern which is printed by a machine

3.5
machine direction
one of the directions in which a substrate is carried by a printing or coating machine

3.6
printing area
imaging or drawing area on a page or substrate made by a printing machine

3.7
margin area
blank border around the printing area on a page or substrate

4 Abbreviated terms

For the purposes of this_ document the following abbreviated terms_apply.

PMVT Vertical evaluation pattern for printability on machine
PMHZ Horizontal evaluation patternfor printability on‘machine
PMAG Angle evaluation pattern for printability on machine
PMAR Arrow evaluationpattern/for|printability;onmachine
PMCR Corner evaluation pattern’for‘printability on-machine

5 General description of basic pattern

The basic pattern is a collection of two-dimensional graphical figures, which are basic and
have various shapes according to the intended use but are kept to the minimum necessary, to
estimate the printability for printing machines, plates, and applications. The collection is
expected to be commonly-used, for any purpose, by relevant operators, engineers, scientists,
and others in the field of printed electronics.

The basic pattern in this document has two types of pattern: evaluation patterns and register
marks. Both of them are specified by graphical figures and dimensions.

The basic pattern for evaluation consists of straight lines, diagonal lines, and circular lines.
The patterns are used to evaluate printability under the actual use of an electronic circuit.

The basic pattern for registration consists of square, circle, doughnut, triangle, diamond,
cross, double cross, and X cross marks. The marks are used for the register.

6 Basic pattern for evaluation

6.1 General

The evaluation patterns consist of the following five patterns. These patterns shall be used for
the evaluation of printing. These patterns are described in a uniform way.

a) PMVT (see 6.2) for vertical printability
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b) PMHZ (see 6.3) for holizontal printability
c) PMAG (see 6.4) for angle printability
d) PMAR (see 6.5) for arrow printability
e) PMCR (see 6.6) for corner printability

See Annex B and Annex C for use cases of evaluation patterns.
Values in 6.2 to 6.6 shall be selected from values specified in ISO 3.

6.2 PMVT

PMVT shall be a set of straight lines perpendicular to the machine direction as shown in
Figure 1.

The width may be selected from 3 ym, 5 ym, 8 ym, 10 ym, 20 ym, 50, ym 80 um, 100 ym, or
200 ym.

The pitch shall be twice the width.

The length shall be more than ten times the width. When the length is beyond the printing
area, the length may be less than ten times.

P

W : Width
L : Length
P : Pitch
S: Space

»: Machine direction

1
1
!
Key: i
1
1
1

Figure 1 — PMVT

6.3 PMHZ

PMHZ shall be a set of straight lines parallel to the machine direction as shown in Figure 2.
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