IEC IEC 62899-302-2

®

Edition 1.0 2018-05

INTERNATIONAL |
STANDARD AQ}‘

Printed electronics —

Part 302-2: Equipment — Inkjet — Imaging-b%@jsurement of droplet volume

N

A )

IEC 62899—302-2 oﬁ!n!


https://www.stdhive.com/standards/iec-62899-302-2-ed-10-en2018-pdf/

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2018 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20
Switzerland

www.iec.ch

your local IEC member National Committee for further information.

Tel.: +41 22 919 02 11
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prepares and puhlisti s
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Please make sure tnc* you 1ave the
latest edition, a corrigenda or an amendment might have been published.

IEC Catalogue - webstore.iec.ch/catalogue

The stand-alone application for consulting the entire
bibliographical information on IEC International Standards,
Technical Specifications, Technical Reports and other
documents. Available for PC, Mac OS, Android Tablets and
iPad.

IEC publications search - webstore.iec.ch/advsearchform
The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee,...). It also gives information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published
details all new publications released. Available online and
also once a month by email.

Electropedia - www.electropedia.cn

The world's leading online dic anary »f electronic and
electrical terms containing 21000 =rms and definitions in
English and French, with eauiv.'ep. terms in 16 additional
languages. Also known A5 the International Electrotechnical
Vocabulary (IEV) online.

IEC Glossary < std. ec.ch/glossary

67 000 electrotech ..c='-terminology entries in English and
French extreciwcd frem the Terms and Definitions clause of
IEC publicat ans i sued since 2002. Some entries have been
colle~ted ~om ~=lier publications of IEC TC 37, 77, 86 and
CISPk.

IE C Customer Service Centre - webstore.iec.ch/csc

If y~u vish to give us your feedback on this publication or
need further assistance, please contact the Customer Service
Centre: sales@iec.ch.


mailto:info@iec.ch
http://www.iec.ch/
http://webstore.iec.ch/catalogue
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:sales@iec.ch
https://www.stdhive.com/standards/iec-62899-302-2-ed-10-en2018-pdf/

IEC 62899-302-2

Edition 1.0 2018-05

INTERNATIONAL
STANDARD

Printed electronics —
Part 302-2: Equipment — Inkjet — Imaging-based raeasurement of droplet volume

NTEZNATIONAL
ELZCTROTECHNICAL
COMMISSION

ICS 19.080; 37.100.10 ISBN 978-2-8322-5671-8

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission


https://www.stdhive.com/standards/iec-62899-302-2-ed-10-en2018-pdf/

-2- IEC 62899-302-2:2018 © IEC 2018

CONTENTS

L@ T T @ T = I L 3
1 ST o] 0] o 1< PP 5
2 NOIMALIVE TEIEIENCES .ottt 5
3 Terms and defiNitioNS ... 5
4 Droplet VOIUME MEASUIEMIENT ... ittt e e e eaaenas 6
4.1 LT 1=T - | PP 6
4.1.1 (01T V=1 PP €
4.1.2 Volume measurement and droplet shape equalization processes..................... 6
4.1.3 IMAGING OPLICS ettt e ea e ea e N4
4.1.4 IMage SNaPE PrOCESSING cuuieniie it et as . W 7
4.1.5 Calibration ... e, 7
4.1.6 UNCEITAINTIES ..enetiei ettt e e e et e et e e e e eae e 7

4.2 Processes for measurement of inkjet droplet volume............ccoooi it i, 8
4.2.1 (CTC] o 1=T - | T PP PP 8
4.2.2 Process for measurement of inkjet droplet volume — Methed 7., 8
4.2.3 Process for measurement of inkjet droplet volume — Methind 2......cccoeeiiiinnin. 8
Annex A (informative) Key considerations for in-flight droplet volume 1aeasurement ............ 10
Al Jetted droplet volume in printed electroniCs ............o i 10
Al1 GENEIAL L. e 10
A.1.2 IMAage reSOIULION ...cuieie e e 10
A.1.3 Greyscale-to-binary image CONVEISIfT i e e 11
A.l1.4 Absolute droplet VOIUME ... e 13

A.2 Formulae for inkjet droplet VOIUME ... 14
A.3 ReSUItS .. T . YT TP TTOPPPPTPPPRt 15
Bibliography ..o S, ST U PO ORPPN 16
Figure 1 — Representation of gre rscle drop size 1 (“native drop”) to size 7 ...ccoevvvvveniinnennnnn. 5
Figure A.1 — Magnified droplel Gre / IMaAGE . ... 10

Figure A.2 — Threshold valie in‘luence on binary image: on the left, a threshold of 25;
on the right, a thresholG Of 7o e 12

Figure A.3 — Appareat nhage height of objects imaged near the focal plane (FP) using
= oTo ] 0 A VZ=T g 1T o F= I = o L PN 12

Figure A.4 — Example o1 percentage size distortion in image plane for a conventional lens...13
Figure A.5- Si.adowgraph of inkjet-printed droplets, ligaments and satellites in-flight .......... 14


https://www.stdhive.com/standards/iec-62899-302-2-ed-10-en2018-pdf/

IEC 62899-302-2:2018 © |IEC 2018 -3-

1)

2)

3)

4)

5)

6)

7

8)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

PRINTED ELECTRONICS —

Part 302-2: Equipment — Inkjet —
Imaging-based measurement of droplet volume

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 ,ron.ote
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 Joeci..cations,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred o 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, g<ieri 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 witk. 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. ilias representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international v 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.ormi.r. Independent certification bodies provide conformity
assessment services and, in some areas, access . |[EC marks of conformity. IEC is not responsible for any
services carried out by independent certificatio.» Ladies.

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

No liability shall attach to IEC or its di >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 wha.w~ever, 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 armative references cited in this publication. Use of the referenced publications is
indispensable for the/cor. 2ct application of this publication.

Attention is drawn to e possibility that some of the elements of this IEC Publication may be the subject of
patent rights. |1=C shall 1. >t be held responsible for identifying any or all such patent rights.

International Siandard IEC 62899-302-2 has been prepared by IEC technical committee 119:
Printed Electinanics.

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

FDIS Report on voting

119/204/FDIS 119/216/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,

o replaced by a revised edition, or
e amended.

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

This part of IEC 62899 specifies the method for determining accurate inkjet droplet vc'ume
based on images obtained by drop-in-flight measurement systems. It does not apnly to
imaging systems using interference fringes, such as holography or phase «dopnler
anemometry. This document is not limited to drop-on-demand inkjet systems, but-mixht 2t be
applicable to continuous inkjet or liquid dispensing systems. This documen. incityes a
description of the issues concerning such measurements and consideration of thc limits to
measurement accuracy.

2 Normative references

There are no normative references in this document.

3 Terms and definitions
For the purposes of this document, the following terms anc definitions apply.

ISO and IEC maintain terminological databases fu.“use in standardization at the following
addresses:

e |EC Electropedia: available at http://»w wv.ciectropedia.org/

e |ISO Online browsing platform: availab'e at http://www.iso.org/obp

3.1
droplet volume
amount of jetted fluid from (an..nkjet print-head nozzle measured by single event imaging

Note 1 to entry: For a sirale vient drive pulse designed to produce sub-drops that are intended to merge in-flight
to form a larger droplet. ror £ <ample to form a specific greyscale image value on deposition, droplet volume refers
to the large merged drop: >t ar d not to smaller component sub-drops.

3.2

native drop ve'lume

amount of flu'd within the smallest sub-drop jetted from a greyscale inkjet print-head used to
create iinages with droplets formed by multiple sub-drops within a single event

I'ote » to el try: Native drops (or threads or satellite drops) might be too small for accurate measurements by
flach imaging, but satellite drops that have merged in-flight might be large enough for drop analysis systems. (See
Jigure 1 for a representation of the relative sizes for greyscale droplets in-flight.)

[0/0/0/0/00)]

Figure 1 — Representation of greyscale drop size 1
(“native drop”) to size 7
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