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e International Electrotechnical Commission (IEC) is a worldwide organization for standardizatigmcom
national electrotechnical committees (IEC National Committees). The object of IEC fs ‘to p
brnational co-operation on all questions concerning standardization in the electrical and electronic fie
end and in addition to other activities, IEC publishes International Standards, Technjcal Specific

the subject dealt with may participate in this preparatory work. International,)\governmental an
ernmental organizations liaising with the IEC also participate in this preparation.”IEC collaborates

eement between the two organizations.

b formal decisions or agreements of IEC on technical matters express, ds nearly as possible, an intern
sensus of opinion on the relevant subjects since each technical €ommittee has representation fr
brested IEC National Committees.

L Publications have the form of recommendations for international use and are accepted by IEC N
Immittees in that sense. While all reasonable efforts are madé to ensure that the technical content
blications is accurate, IEC cannot be held responsible~for/the way in which they are used or f
interpretation by any end user.

hsparently to the maximum extent possible in their national and regional publications. Any dive
ween any IEC Publication and the corresponding~national or regional publication shall be clearly indic
latter.

L itself does not provide any attestation, of> conformity. Independent certification bodies provide con
essment services and, in some areas, _access to IEC marks of conformity. IEC is not responsible fi
vices carried out by independent certification bodies.

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

mbers of its technical committées and IEC National Committees for any personal injury, property dam
er damage of any nature® whatsoever, whether direct or indirect, or for costs (including legal fee
enses arising out ofethe publication, use of, or reliance upon, this IEC Publication or any oth
blications.

ention is drawn_to.the Normative references cited in this publication. Use of the referenced publicat
ispensable forthe correct application of this publication.

ention is draWwn to the possibility that some of the elements of this IEC Publication may be the sub
ent rights\ |IEC shall not be held responsible for identifying any or all such patent rights.

ational Standard IEC 62899-402-1 has been prepared by IEC technical committee

Print¢d\electronics.

brising
omote
ds. To
htions,

Chnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter (reférred to ag “IEC
blication(s)”). Their preparation is entrusted to technical committees; any IEC NationalkkCommittee intdrested

non-
losely

h the International Organization for Standardization (ISO) in accordance with conditions determined by

htional
pm all

htional
pf IEC
br any

order to promote international uniformity, IEC National Committees undertake to apply IEC Publigations

gence
hted in

ormity
br any

liability shall attach to IEC onits“directors, employees, servants or agents including individual expefts and

age or
5) and
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119:

The text of this standard is based on the following documents:

FDIS Report on voting
119/133/FDIS 119/143/RVD

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

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts in the IEC 62899 series, published under the general title Printed electronics,
can be found on the IEC website.
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The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication 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.

IMPDRTANT - 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
colqur printer.
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INTRODUCTION

This document contains fundamental information on the measurement of printed pattern width
in printed electronics. This document includes measurement procedures as well as definitions
of pattern width and related attributes such as variation properties of width, which are quite
different from those in graphic art printing or the etching process. For example, in graphic art
printing, the pattern width is generally more than several millimetres and the variation of width
is relatively small and negligible. However, in printed electronics, the printed line patterns,
through printing processes such as inkjet, gravure, flexography, etc., can have very narrow
width of under several tens of micrometres, and the variation of pattern width can be large
due to rough edges, which is hardly observed in the etching process. Therefore, it is difficult

to deffine the Tine widih exactly. T'he accurate Information about pattern width can be

impo
stron
sets

pf patterns.

very

tant for control and management of printability in the printing process andithig can
ply affect the reliability and performance of printed electronics devices madeof sgveral

This |[document excludes the standardization of the measurement system:’ It specifies the
properties related to the width of the printed patterns obtained from the optical measurgment
system.

It is Iseful to use appropriate software that is capable of image processing, including i

conv

rsion, edge detection, calculation of the edge variation, etc., and should in

information on the edge detection methods used.

mage
clude
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PRINTED ELECTRONICS -
Part 402-1: Printability — Measurement of qualities —
Pattern width

1 Scope
This |part of IEC 62899 specifies the measurement methods of the widths of theptinted
pattefns in printed electronics. These printed pattern widths are treated as two-dimengional
on a pubstrate. When the patterns are definitely affected by three-dimensional configurations,

these

2 N

The f
conte
cited

any gmendments) applies.

SO 3

3 Terms and definitions

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

ISO 4
addre

3.1
strok

distapce from edge.to edge along a line normal to the vertical line of the captured ima

the rd

are specified in measurement methods for thickness in printed electronics!

ormative references

ollowing documents are referred to in the text in such a way)that some or all of

their

nt constitutes requirements of this document. For dated.réferences, only the efition
applies. For undated references, the latest edition of the referenced document (incliding

91, Plastics — Standard atmospheres for conditioning and testing

nd IEC maintain terminological-databases for use in standardization at the follpwing

SSses:

C Electropedia: available-at http://www.electropedia.org/
O Online browsing platform: available at http://www.iso.org/obp

e width

gion of interest (ROI)

3.2

3.3
patte

rn center line

approximate center line of two edges obtained from the centers of the stroke widths

3.4

mean pattern width
mean value of the pattern width

3.5

minimum pattern width
minimum value of the pattern width

ge in
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3.6

maximum pattern width
maximum value of the pattern width

3.7

inner pattern width
distance between the inner edge lines which are drawn at the innermost points of the edges

3.8

outer pattern width
distance between the outer edge lines which are drawn at the outermost points of the edges

3.9

regiagn of interest

ROI

area [inside defined boundaries) that the user wants to analyse

4

Atmospheric conditions for evaluation and conditioning

The gtandard atmosphere for evaluation (test and measurement) and storage of the speq
shall|be a temperature of (23 +2) °C and relative humidity/of (50 + 10) %, conformi

standard atmosphere class 2 specified in 1ISO 291. For a test piece which is a substrate
printgd patterns, the standard atmosphere for evaluation,(test and measurement) and st

of th¢ specimen shall be a temperature of (23 + 1;°C and relative humidity of (50 +
confdrming to standard atmosphere class 1 specified'in ISO 291.

If conditioning is necessary, the same standar@atmosphere specified above shall apply.

5

5.1

The 1

Measuring methods and instruments

Measuring instrument

image of patterns. The repeatability and accuracy of the measuring instrument should be
than |10 % of the tolerance specification of the width. From the measurement system
image¢ of the pattern‘should be converted to an image file. The image should includ
information of pixel size when converted to an image file.

5.2

Preparation of imaging (specimen)

The $pecimen for measuring pattern width contains the whole image of the pattern i
width| dir€ction. The measurer should report the size of the ROl and the resolution d
measurement system.

5.3

imen
ng to
with
brage
5) %,

heasurement of pattern_width shall be carried out with an instrument that can obtain the

less
, the
e the

n the
f the

Measuring method

For the measurement of the width of the patterns, proper software that can recognize the two
edges from patterns of the captured image and calculate the distance between two edges is
required. Information on the two edges which border the width of the pattern is required. The
required information on edges includes the position difference between two edges. The
measurement steps are as follows:

1)

2)

Find a region of interest (ROI)
The ROI shall contain the whole pattern in the width direction.

Locate the two edges by image capture
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Using the proper software that can recognize the two edges in the ROI, edge images can
be obtained.

Outer edge lines Inner edge lines

Pattern center line

)4

» (um)

IEC

Figure 1 — Captured image of two edges of patternjand inner/outer edge lines

3) Specification of width
Draw inner edge lines and outer edge lines at.each edge (Figure 1) and define the [inner
pattern width as the distance between the inner edge lines and the outer pattern width as
thle distance between the outer edge lines.
Chpture the position difference between the two edges versus the coordinate

perpendicular to the width direction and set this value as f; (v) (Figure 2). Therefore{ /()
is|the pattern width as a function ofyy, which is the coordinate in the length direction.

75

W?
-1

8

Je)

Pattern width (

0 100 200 300 400

IEC
Figure 2 — Obtained position difference as a function of y

5.4 Obtaining width and related attributes

With the information obtained above, the width and related attributes can be obtained as
follows:

a) Wy (mean pattern width): mean value of f;(y)
b) Wg (minimum pattern width): minimum value of fz(y)
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c) W_ (maximum pattern width): maximum value of f;(y)

d) W, (inner pattern width): distance between the inner edges lines

e) Wq (outer pattern width): distance between the outer edges lines

2
() - W,
f) o, (variation of pattern width): \/Z[fE"(y’i 0]
"
W —W-
g) peak-to-peak to mean: Eq=—- S
Wo
h) variation to mean: E, = o
Wo

6.1

The
ident

6.2

The
such

6.3

The 1

6.4

The 1
exam

eport of results

Measurement identification information

eport shall include the date of the measurements, the identity of-the operator, and t
fications.

Instrument system and its specification

eport shall include a description of the instrument system used with its specific
as the type of instrumentation, resolution and RQT:

Measuring position

eport shall include the measuring position:

Results

eport shall include the items<given in Table 1. The right side column of Table 1
ple of the corresponding values of the items of the left side column of Table 1.

he lot

ation,

is an



https://iecnorm.com/api/?name=e8caed117f0aa58601ee554ba17b209f

-10 - IEC 62899-402-1:2017 © IEC 2017

Table 1 - Example of reporting items

ORIGINATOR XYZ Printing Company

Test description Results of March 18, 2014 print set
Date of report April 2, 2014

Test operator CHK

Atmospheric conditions

Temperature

Relative humidity

INSTRUMENTATION XYZ Optical Company, Model XXX
Type| Confocal

Resdjlution 2Um

ROI 1 mm x 1 mm

CONFORMANCE TESTS

Widt

Attributes Measurements

Within the tolerance

SAM

PLING POSITION

Indicate the position of-the-sample with the whole
pattern design

PAT]

Mear

ERN WIDTH ATTRIBUTES
pattern width
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