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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PRINTED ELECTRONICS -

Part 301-3: Equipment — Contact printing — Rigid master —
Method to measure the shape errors of printing plate rollers

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 Publicatior.’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: ~rganizations 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 i 2@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=2 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 »ublication 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 :itc''s, .employees, servants or agents including individual experts and
members of its technical committees end . -C ational 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.

IEC draws attention ‘v ‘he possibility that the implementation of this document may involve the use of (a)
patent(s). IEC takes ‘0 pcsition concerning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of .. 2"Jdate of publication of this document, IEC had not received notice of (a) patent(s), which
may be requirc ' to imple.nent this document. However, implementers are cautioned that this may not represent
the latest inf-rma.on, which may be obtained from the patent database available at https://patents.iec.ch. IEC
shall not k= he'd responsible for identifying any or all such patent rights.

IEC 62£99-302-3 has been prepared by IEC technical committee 119: Printed Electronics. It is
ar.Ini~rnational Standard.

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

Draft Report on voting

119/505/FDIS 119/511/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, or

e revised.

IMPORTANT - The "colour inside” logo on the cover page of this.dov:imet indicates
that it contains colours which are considered to be useful for the ~or.2rt understanding
of its contents. Users should therefore print this document us’ng « colour printer.
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INTRODUCTION

The term "printed electronics" can be easily understood in that this industry involves electronic
devices and products that are manufactured by using state-of-the-art printing techniques,
otherwise known as additive processes. Printing methods have been widely used in textile and
paper type substrates for centuries. In the past, the advent of mass producible printouts had a
significant impact on how knowledge is stored, transferred and reproduced. At this current stage
of technological development, printing on either rigid or flexible substrates is considered to
supplement or replace traditional electronic device manufacturing processes. The difference
between media printing and printed electronics stems from the fact that media print is used to
convey information for humans to process using their eyes while printed electronics requires
machines to process electronic information; the level of resolution and functionality reg:ired
makes the difference. Some of the widely used functional materials for printed electroni:s e,
but not limited to, nano- or micro-size metal particles, semiconductive polymers, and diele~tric
materials. Due to the available and required readout resolution, small feature sizes be'ow 20 um
will necessarily be printed. Layer thickness and registration accuracy of printed rou:'cis are
closely related to the quality control of electronic devices with ink materials requing a high
level of quality. Overall, printing tolerance is much smaller in printed electronics.

There are two main categories in the printing process for printed electron:=s. ()ne is a non-
contact printing process, such as inkjet printing or an electrostatic “isc.»2'ge (ESD) printing
process. The other is a contact printing process, such as gravure prii. ing, gravure offset printing,
reverse offset printing and screen printing. This document provides < proposal for measuring
and assessing the printing master. Therefore, the scope is liinite d to the printing process using
the printing master.

The quality of the printing master is important becauze (he ik is transferred from the printing
master to the substrate directly in these processes. whi~h ineans that the quality of the results
of the printed circuit depends on the quality of the printing master. For the mass production of
printed electronic devices, many companies, such =5 device manufacturers, printing master
manufacturers and printing master manufacturing equipment vendors, are related to
manufacturing and thus they will use a printing master and standardized measurement and
assessment methods.

Printed electronics requires more prec'se dimensional control than conventional media printing
as mentioned above. It means thot ti e evaluation of printing plate rollers is critical to achieving
the reliable production of higi-resolution patterns and the reduction of printing registration
errors. One of the most irpc.tant performance parameters of the printing plate roller is the
dynamic error in actual ;pri ting equipment during actual printing. The dynamic error of the
printing plate roller caus.s the changes in the printing process condition, such as the printing
pressure and the sy ci.-onization error between the roller and the substrate. Such a dynamic
error results in printe ! lir,ewidth variations and printing registration errors. The dynamic error is
the combined r~sults 0. the shape errors of the printing plate roller, the motion guiding error of
the bearing ¢ssenbly, and the unexpected deformation of the roller by the external load
including sul!f-gravity load. To reduce the occurrence of dynamic errors of the printing plate
roller, each ccatributor to the dynamic error of the printing plate roller will be evaluated. For the
first step to evaluate the dynamic error of the printing plate roller, this document focuses on
measuna ) the shape errors of the printing plate roller.
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PRINTED ELECTRONICS -

Part 301-3: Equipment — Contact printing — Rigid master —
Method to measure the shape errors of printing plate rollers

1 Scope

This part of IEC 62899 defines measurement terms and methods related to the shape errc-s of
printing plate rollers. Measurement terms include radius, total run-out, and three kinds o1 ~ha,e
errors of printing plate rollers that are axial deviation, radial deviation, and cross-scticnal
deviation. The remaining shape error excluding the three errors mentioned above'is {'efinxd as
a residual shape error.

This document applies to printing plate rollers with or without patterns while excluding the
pattern area for the measurement.

2 Normative references

The following documents are referred to in the text in such a wov that some or all of their content
constitutes requirements of this document. For dated referzi.ces, only the edition cited applies.
For undated references, the latest edition of the re.=rei ced document (including any
amendments) applies.

ISO 1101, Geometrical product specifications (GP.") — Geometrical tolerancing — Tolerances of
form, orientation, location and run-out

ISO 12180-1:2011, Geometrical product spacii‘cations (GPS) — Cylindricity — Part 1: Vocabulary
and parameters of cylindrical form

ISO 12180-2, Geometrical product ~voecifications (GPS) — Cylindricity — Part 2: Specification
operators

ISO 12181-2, Geometrical [ roruct specifications (GPS) — Roundness — Part 2: Specification
operators

3 Terms anAd defirn'tions
For the purpases of this document, the following terms and definitions apply.

IO “cna IEC maintain terminology databases for use in standardization at the following
adadi»sse::
1=C Electropedia: available at https://www.electropedia.org/

e |SO Online browsing platform: available at https://www.iso.org/obp
3.1
printing plate roller

roller that carries the image to be printed and is composed of several sections including the
printing cylinder, journal shaft, and driving shaft

SEE: Figure 1.
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