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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proceglures used to develop this document and those intended for its further maintenange
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
different types of ISO documents should be noted. This document was drafted in accordance'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

Historically, this International Standard established the process control parameters and their aim values
and tolerances for the most important professional printing processes of the graphic arts industry. The
initial concept was that the groundwork for the series was laid down in ISO 12647-1. This part of the
[SO 12647- series differs from that concept because screen printing has changed significantly since this
International Standard was initially conceived.

This edition of this part of ISO 12647 differs from the earlier edition by not defining specific printing
condition aims but instead requiring that a specific reference printing condition (characterization
datt set) be specified. This part of ISO 12647 requires that the colour of the printed proxuct match
a characterization data set or a printing condition agreed upon by the provider and. the receiver
and specifies minimum requirements and tolerances to be communicated and preduded. Where
sperific physical parameters can impact the final result (screen angles, resolution;screen mesh, etc.),
spefifications and tolerances are provided for these parameters.

Becpuse material produced by screen printing varies widely in both size and hominal viewirnlg distance,
a viewing distance metric is introduced as part of all screening and resolution requirements

© ISO 2015 - All rights reserved v
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Scope

5 part of ISO 12647 specifies the requirements for the screen printing of four-colour pro
erial used for display, signage, and graphics using flat bed or cylinder printing equipmer
and resolution of the finished product are unrestricted. The process stagées’included are

data preparation and delivery,
proof production,
printing forme preparation, and

production printing.

Normative references

following documents, in whole or in partare normatively referenced in this docume

12639, Graphic technology — Prépress digital data exchange — Tag image file forma
nology (TIFE/IT)

12647-1, Graphic technology,= Process control for the production of half-tone colour separd
production prints — Part I7 Parameters and measurement methods

production prints<~ Part 7: Proofing processes working directly from digital data

12647-8, Graphic technology — Process control for the production of half-tone colour separd
productien\prints — Part 8: Validation print processes working directly from digital data

13665:2009, Graphic technology — Spectral measurement and colorimetric comp
bhicarts images

ress-colour
t. Both the

nt and are

spensable for its application. For dated-references, only the edition cited applies. F¢r undated
rences, the latest edition of the refererniced document (including any amendments) appligs.

[77)

| for image

tions, proof

12647-7, Graphic technology — Process control for the production of half-tone colour separditions, proof

tions, proof

itation for

[SO 15930-1, Graphic technology — Prepress digital data exchange — Use of PDF — Part 1: Complete
exchange using CMYK data (PDF/X-1 and PDF/X-1a)

3

For

Terms and definitions

the purposes of this document, the terms and definitions given in ISO 12647-1 apply.
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4 Requirements
4.1 Datarequirements for screen printing systems

4.1.1 Datadelivery

Screen print systems shall accept digital data delivered as PDF/X data files as defined in ISO 15930-1 or
TIFF/IT files as defined in ISO 12639.

The intended printing condition shall be either

1) apublished Characterized Reference Printing Condition (CRPC) aslisted in the ICC registry at wjvw.

2) a custpm data set where none of the available reference colour characterization data sets|are
considered appropriate for the intended printing because of the inks, paper, or other factors.

Where the| characterization data to be used have a substrate colour (CIELAB values) that does|not
match the substrate to be used, the data should be adjusted using the tristimtlus correction method
defined in Annex B.

Prior agre¢ment as to the characterization data and substrate adjustment-to be used shall be obtained
between all parties involved before copy preparation work is starteds

Characterigation data sets are the only method recognized by this part of ISO 12647 for the prdper
identification of the printing condition to be used. Film andj/or directly exposed screens shall be
generated from digital data and legacy film should be assumed to have been prepared to some agieed
upon refergnce characterization.

4.1.2 Dajta resolution

Input datalshould be provided at a data spacing|of twice the screen ruling to be used as determinedl by
the scaling[criteria, e.g.: 140 cm~1 pixels for.a 70 cm-1 screen ruling.

4.2 Printing forme requirements

4.2.1 Rejsolution

Printed mdterial produced by.sCreen printing varies widely in both size and nominal viewing distahce.
For screen|printing the réference acceptable image quality criteria shall be based on a 70 cm-1 scijeen
ruling viewed at a distance of 42 cm (175 Ipi at 16,5 inches). This relationship of distance and scijeen
ruling defihes whenp-rgsettes are no longer visible to a viewer with 20/20 vision (dot fusion).

This relatipnship-should be scaled for other viewing distances or other screen rulings. For the same
viewing quality.at different distances, maintain the relationship of resolution to distance.

NOTE For a convenient approximation, divide either the desired distance in meters or the desired resolution in
dots per centimetre into 30 to compute the other for that specific pair. This is sometimes referred to as the rule of 30.

The target resolution shall be based on an agreement between the printer and their customer. It should
be in accordance with the following three criteria:

1) aminimum screen ruling with dots large enough to reproduce a tonal range from 1 % to 98 % using
the mesh as configured, the imaging technique, the emulsion and the ink;

2) aminimum printed dot size that is not less than 1,5x the width of the thread diameter of the mesh;

3) amaximum screen ruling as recommended by the “rule of 30” for the intended viewing condition.

2 © IS0 2015 - All rights reserved
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4.2.2 Stencil production

The silver, thermal, or inkjet film used for imaging screens shall have sufficient UV density (>4,0) in
printing areas and sufficient UV transparency (<0,1) in the non-printing areas to produce all dots
required in 4.2.1. Direct to screen and computer to screen systems (CTS) shall have sufficient resolution
be able to produce all dots required in 4.2.1.

NOTE Computer to screen systems (CTS) directly image the stencil and direct to screen systems (DTS) apply
an image which is used to create the stencil.

4.2.3 Printing forme orientation

4.2{3.1 Printing forme preparation

The angle of the screen mesh attached to the screen frame shall be at 0° and 90° + 17with regpect to the
frame. The angles of the image shall also be 0° and 90° + 1° with respect to the frame.

4.2{3.2 Screen angles

For|half-tone dots without a principal axis, the nominal difference betWween the screen anglés for cyan,
magenta, and black shall be 30°, with the screen angle of yellow separated at 15° from anothgr colour.

Forfhalf-tone dots with a principal axis, the nominal differencebetween screen angles for cyaf, magenta,
and| black shall be 60°, with the screen angle of yellow separated by 15° from another colour.

In alll cases, no colour should align within 7,5° of the mesh-(frame). If flesh tones are present]the yellow
sholild not be referenced to magenta.

NOTE1  Thisis to prevent moiré in flesh tones and;to’ensure that no row of dots lines up with the mesh, which
woyld destabilize the small dot structure. It is poot“practice to use and rotate offset films to produce|the forme.

NOTE2 It is common practice to use_frequency modulated screening for the yellow sepafation with
appfoximately the same size as the dots.imthe 10 % area of the conventional separations and a diffferent tonal
compensation curve.

4.214 Image size tolerance

For|film based systems, the-set of supplied films under common environmental equilibrium shall not
differ by more than 0,02'% in the lengths of their diagonals.

4.3| Print production requirements
4.3]1 Visual characteristics of image components

4.3{14 ™ Visual appearance of the supplied proof

Supplied proofs shall be prepared in accordance with either ISO 12647-7 or ISO 12647-8 except where
indicated below and shall use the same characterization data set chosen for production. The tristimulus
correction factor shall be used to adjust for the substrate colour when the production stock is not
available. Proofs shall have the proper colour but may have a different size than the intended product.
Proof resolution may be finer than the intended product. In this case the rule of 30 shall be followed
within the constraints of the proofing equipment assuming the proof to be viewed at 42 cm.

4.3.1.2 Print substrate colour

For the best colour reproduction, the print substrate colour should be restricted as shown in Table 1. All
colour measurement shall be made in accordance with ISO 13655:2009, white backing, M1.

NOTE Surface finish, if applied, can severely affect the substrate colour.

© IS0 2015 - All rights reserved 3
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Table 1 — Print substrate colour restrictions
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Table 2 — CIELAB AE;,, tolerances for the solids of the process coloursl

:2015(E)

Type of tolerance Black Cyan Magenta Yellow
AEa, | AEoo® | AEan | AEoo® | AEan | AEgoP | AEay | AEpeb
Deviation tolerance 4,0 2,8 5,0 3,5 6,0 4,2 6,0 4,2
Variation tolerancea 1,5 1,1 2,0 1,4 3,0 2,1 3,0 2,1

a

The distribution of CIELAB colour differences is not Gaussian but skewed. For reasons of consistency, the variation
tolerance is defined here as the upper limit for 68 % of the production copies. This is analogous to a Gaussian distribution
where 68 % are within plus or minus one standard deviation of the mean.

BISA-aa

b

1

Measured in accordance with ISO 13655:2009, M1 with white backing.
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n the subject on all proofs and should be printed on all production jobs.'It shall contain w
Lrol patches with accurate tone value designations and meet the quality and resolution requirements
he accompanying image. The screen print colour bar shall include-Solid; C, M, Y, K pat
centages of C, M, Y, K of 5 %, 10 %, 25 %, 50 %, 75 %, and 90 %;RGB overprints a white
neufral grey C,M,Y patches for 10 %, 25 %, 50 %, 75 %, and 90 %(see Annex A).

igh to accommodate and include the required-quantity of half-tone dots in each measurement as
Hocumentation of the densitometers’ manufacturer. In addition, for measurement with apertures
n diameters the typical practice is to average five readings of every control patch.

line screens 18 dots per centimeter or less it is recommended that an average of five or mo
very control patch and the megasurement should then be averaged.

Test method and reporting: Control strip

process control a multi-colour control strip shall be used. This control sttip shall be pr

control patches on the stencil, together with the subject'imatter, should be inspected to ¢
intended tone values have been achieved. In addition,for information purposes, or the

E The effective measurement aperture digmeters of the densitometers on the print need
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Annex A
(informative)

Process control strip example

100 9 75 50 25 10 5 100 9 75 50 26 10 5 100 90 75 50 25 0 H HC HR 8C 8§ 108 R G B

10 5

Figure A.1 — Example IDEAlliance Screen control strip
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