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1 HD Flexo

1.  Copyright Notice
© Copyright 2024 Esko Software BV, Gent, Belgium

All rights reserved. This material, information and instructions for use contained herein are the
property of Esko Software BV. The material, information and instructions are provided on an AS IS
basis without warranty of any kind. There are no warranties granted or extended by this document.
Furthermore Esko Software BV does not warrant, guarantee or make any representations regarding
the use, or the results of the use of the software or the information contained herein. Esko Software
BV shall not be liable for any direct, indirect, consequential or incidental damages arising out of the use
or inability to use the software or the information contained herein.

The information contained herein is subject to change without notice. Revisions may be issued from
time to time to advise of such changes and/or additions.

No part of this document may be reproduced, stored in a data base or retrieval system, or published, in
any form or in any way, electronically, mechanically, by print, photoprint, microfilm or any other means
without prior written permission from Esko Software BV.

This document supersedes all previous dated versions.

PANTONE
®

 Colors displayed in the software application or in the user documentation may not match
PANTONE-identified standards. Consult current PANTONE Color Publications for accurate color.
PANTONE

®
 and other Pantone trademarks are the property of Pantone LLC. © Pantone LLC, 2015

Pantone is the copyright owner of color data and/or software which are licensed to Esko to distribute
for use only in combination with Studio Visualizer. PANTONE Color Data and/or Software shall not be
copied onto another disk or into memory unless as part of the execution of Studio Visualizer.

This software is based in part on the work of the Independent JPEG Group.

Portions of this software are copyright © 1996-2002 The FreeType Project (www.freetype.org). All
rights reserved.

Portions of this software are copyright 2006 Feeling Software, copyright 2005-2006 Autodesk Media
Entertainment.

Portions of this software are copyright ©1998-2003 Daniel Veillard. All rights reserved.

Portions of this software are copyright ©1999-2006 The Botan Project. All rights reserved.

Part of the software embedded in this product is gSOAP software. Portions created by gSOAP are
Copyright ©2001-2004 Robert A. van Engelen, Genivia inc. All rights reserved.

Portions of this software are copyright ©1998-2008 The OpenSSL Project and ©1995-1998 Eric Young
(eay@cryptsoft.com). All rights reserved.

This product includes software developed by the Apache Software Foundation (http://
www.apache.org/).

Adobe, the Adobe logo, Acrobat, the Acrobat logo, Adobe Creative Suite, Illustrator, InDesign, PDF,
Photoshop, PostScript, XMP and the Powered by XMP logo are either registered trademarks or
trademarks of Adobe Systems Incorporated in the United States and/or other countries.

Microsoft and the Microsoft logo are registered trademarks of Microsoft Corporation in the United
States and other countries.

SolidWorks is a registered trademark of SolidWorks Corporation.

Portions of this software are owned by Spatial Corp. 1986 2003. All Rights Reserved.
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JDF and the JDF logo are trademarks of the CIP4 Organisation. Copyright 2001 The International
Cooperation for the Integration of Processes in Prepress, Press and Postpress (CIP4). All rights
reserved.

The Esko software contains the RSA Data Security, Inc. MD5 Message-Digest Algorithm.

Java and all Java-based trademarks and logos are trademarks or registered trademarks of Oracle
corporation in the U.S. and other countries.

Part of this software uses technology by Best Color Technology (EFI). EFI and Bestcolor are registered
trademarks of Electronics For Imaging GmbH in the U.S. Patent and Trademark Oce.

Contains PowerNest library Copyrighted and Licensed by Alma, 2005 – 2007.

Part of this software uses technology by GlobalVision. ArtProof and ScanProof are registered
trademarks of GlobalVision Inc.

Part of this software uses technology by Qoppa Software. Copyright © 2002-Present. All Rights
Reserved.

All other product names are trademarks or registered trademarks of their respective owners.

Correspondence regarding this publication should be forwarded to:

Esko Software BV

Raymonde de Larochelaan 13

B – 9051 Gent

info.eur@esko.com

1.1.  Third Party Licensing

This product includes lzw-ab.

    Copyright (c) David Bryant
    All rights reserved.

    Redistribution and use in source and binary forms, with or without
    modification, are permitted provided that the following conditions are met:

    * Redistributions of source code must retain the above copyright notice,
      this list of conditions and the following disclaimer.
    * Redistributions in binary form must reproduce the above copyright notice,
      this list of conditions and the following disclaimer in the
      documentation and/or other materials provided with the distribution.
    * Neither the name of Conifer Software nor the names of its contributors
      may be used to endorse or promote products derived from this software
      without specific prior written permission.

    THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS"
    AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
    IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
    ARE DISCLAIMED. IN NO EVENT SHALL THE REGENTS OR CONTRIBUTORS BE LIABLE FOR
    ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
    DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
    SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER
    CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY,
    OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
    OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
    
------------------------------------------------------------

This product includes ICC Profiles.
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    Some ICC Profiles were created by FFEI Ltd. (www.ffei.co.uk) using Fujifilm
    ColourKit Profiler Suite (www.colourprofiling.com)
    
------------------------------------------------------------

This product includes ICC Profiles.

    Some ICC profiles are copyright (C) by European Color Initiative, www.eci.org
    
------------------------------------------------------------

This product includes ICC Profiles.

    Some ICC profiles are copyright (C) of WAN-IFRA, www.wan-ifra.org
    
------------------------------------------------------------

This product includes ICC Profiles.

    Some ICC profiles are copyright (C) IDEAlliance(R). G7(R), GRACol(R) and
    SWOP(R) are all registered trademarks of IDEAlliance(C).
    
------------------------------------------------------------

This product includes PANTONE Color Libraries.

    PANTONE® and other Pantone trademarks are the property of Pantone LLC.
    Pantone is a wholly owned subsidiary of X-Rite, Incorporated.
    
------------------------------------------------------------

This product includes curl.

   COPYRIGHT AND PERMISSION NOTICE

   Copyright (c) 1996 - 2023, Daniel Stenberg, <daniel@haxx.se>, and many
   contributors, see the THANKS file.

   All rights reserved.

   Permission to use, copy, modify, and distribute this software for any purpose
   with or without fee is hereby granted, provided that the above copyright
   notice and this permission notice appear in all copies.

   THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
   IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
   FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT OF THIRD PARTY RIGHTS. IN
   NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM,
   DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR
   OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE
   OR OTHER DEALINGS IN THE SOFTWARE.

   Except as contained in this notice, the name of a copyright holder shall not
   be used in advertising or otherwise to promote the sale, use or other dealings
   in this Software without prior written authorization of the copyright holder.
    
------------------------------------------------------------

This product includes LibTIFF.

      Copyright (c) 1988-1997 Sam Leffler
      Copyright (c) 1991-1997 Silicon Graphics, Inc.

      Permission to use, copy, modify, distribute, and sell this software and
      its documentation for any purpose is hereby granted without fee, provided
      that (i) the above copyright notices and this permission notice appear in
      all copies of the software and related documentation, and (ii) the names of
      Sam Leffler and Silicon Graphics may not be used in any advertising or
      publicity relating to the software without the specific, prior written
      permission of Sam Leffler and Silicon Graphics.

      THE SOFTWARE IS PROVIDED "AS-IS" AND WITHOUT WARRANTY OF ANY KIND,
      EXPRESS, IMPLIED OR OTHERWISE, INCLUDING WITHOUT LIMITATION, ANY
      WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.

      IN NO EVENT SHALL SAM LEFFLER OR SILICON GRAPHICS BE LIABLE FOR
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      ANY SPECIAL, INCIDENTAL, INDIRECT OR CONSEQUENTIAL DAMAGES OF ANY KIND,
      OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
      WHETHER OR NOT ADVISED OF THE POSSIBILITY OF DAMAGE, AND ON ANY THEORY OF
      LIABILITY, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
      OF THIS SOFTWARE.
    
------------------------------------------------------------

This product includes FreeType.

    Portions of this software are copyright (C) 2014 The FreeType
    Project (www.freetype.org) licensed under the Freetype License.
    All rights reserved.
    
------------------------------------------------------------

This product includes ICU.

      Copyright (c) 1991-2023 Unicode, Inc. All rights reserved.
      Distributed under the Terms of Use in https://www.unicode.org/copyright.html.
      
      Permission is hereby granted, free of charge, to any person obtaining
      a copy of the Unicode data files and any associated documentation
      (the "Data Files") or Unicode software and any associated documentation
      (the "Software") to deal in the Data Files or Software
      without restriction, including without limitation the rights to use,
      copy, modify, merge, publish, distribute, and/or sell copies of
      the Data Files or Software, and to permit persons to whom the Data Files
      or Software are furnished to do so, provided that either
      (a) this copyright and permission notice appear with all copies
      of the Data Files or Software, or
      (b) this copyright and permission notice appear in associated
      Documentation.
      
      THE DATA FILES AND SOFTWARE ARE PROVIDED "AS IS", WITHOUT WARRANTY OF
      ANY KIND, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE
      WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
      NONINFRINGEMENT OF THIRD PARTY RIGHTS.
      IN NO EVENT SHALL THE COPYRIGHT HOLDER OR HOLDERS INCLUDED IN THIS
      NOTICE BE LIABLE FOR ANY CLAIM, OR ANY SPECIAL INDIRECT OR CONSEQUENTIAL
      DAMAGES, OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
      DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER
      TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
      PERFORMANCE OF THE DATA FILES OR SOFTWARE.

      ----------------------------------------------------------------------

      Chinese/Japanese Word Break Dictionary Data (cjdict.txt)
      
       #     The Google Chrome software developed by Google is licensed under
       # the BSD license. Other software included in this distribution is
       # provided under other licenses, as set forth below.
       #
       #  The BSD License
       #  http://opensource.org/licenses/bsd-license.php
       #  Copyright (C) 2006-2008, Google Inc.
       #
       #  All rights reserved.
       #
       #  Redistribution and use in source and binary forms, with or without
       # modification, are permitted provided that the following conditions are met:
       #
       #  Redistributions of source code must retain the above copyright notice,
       # this list of conditions and the following disclaimer.
       #  Redistributions in binary form must reproduce the above
       # copyright notice, this list of conditions and the following
       # disclaimer in the documentation and/or other materials provided with
       # the distribution.
       #  Neither the name of  Google Inc. nor the names of its
       # contributors may be used to endorse or promote products derived from
       # this software without specific prior written permission.
       #
       #
       #  THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND
       # CONTRIBUTORS "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES,
       # INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
       # MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
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       # DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR CONTRIBUTORS BE
       # LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
       # CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF
       # SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR
       # BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
       # LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
       # NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
       # SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
       #
       #
       #  The word list in cjdict.txt are generated by combining three word lists
       # listed below with further processing for compound word breaking. The
       # frequency is generated with an iterative training against Google web
       # corpora.
       #
       #  * Libtabe (Chinese)
       #    - https://sourceforge.net/project/?group_id=1519
       #    - Its license terms and conditions are shown below.
       #
       #  * IPADIC (Japanese)
       #    - http://chasen.aist-nara.ac.jp/chasen/distribution.html
       #    - Its license terms and conditions are shown below.
       #
       #  ---------COPYING.libtabe ---- BEGIN--------------------
       #
       #  /*
       #   * Copyright (c) 1999 TaBE Project.
       #   * Copyright (c) 1999 Pai-Hsiang Hsiao.
       #   * All rights reserved.
       #   *
       #   * Redistribution and use in source and binary forms, with or without
       #   * modification, are permitted provided that the following conditions
       #   * are met:
       #   *
       #   * . Redistributions of source code must retain the above copyright
       #   *   notice, this list of conditions and the following disclaimer.
       #   * . Redistributions in binary form must reproduce the above copyright
       #   *   notice, this list of conditions and the following disclaimer in
       #   *   the documentation and/or other materials provided with the
       #   *   distribution.
       #   * . Neither the name of the TaBE Project nor the names of its
       #   *   contributors may be used to endorse or promote products derived
       #   *   from this software without specific prior written permission.
       #   *
       #   * THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
       #   * "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
       #   * LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
       #   * FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
       #   * REGENTS OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
       #   * INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
       #   * (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
       #   * SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
       #   * HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
       #   * STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
       #   * ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
       #   * OF THE POSSIBILITY OF SUCH DAMAGE.
       #   */
       #
       #  /*
       #   * Copyright (c) 1999 Computer Systems and Communication Lab,
       #   *                    Institute of Information Science, Academia
       #       *                    Sinica. All rights reserved.
       #   *
       #   * Redistribution and use in source and binary forms, with or without
       #   * modification, are permitted provided that the following conditions
       #   * are met:
       #   *
       #   * . Redistributions of source code must retain the above copyright
       #   *   notice, this list of conditions and the following disclaimer.
       #   * . Redistributions in binary form must reproduce the above copyright
       #   *   notice, this list of conditions and the following disclaimer in
       #   *   the documentation and/or other materials provided with the
       #   *   distribution.
       #   * . Neither the name of the Computer Systems and Communication Lab
       #   *   nor the names of its contributors may be used to endorse or
       #   *   promote products derived from this software without specific
       #   *   prior written permission.
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       #   *
       #   * THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
       #   * "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
       #   * LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
       #   * FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
       #   * REGENTS OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
       #   * INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
       #   * (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
       #   * SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
       #   * HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
       #   * STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
       #   * ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
       #   * OF THE POSSIBILITY OF SUCH DAMAGE.
       #   */
       #
       #  Copyright 1996 Chih-Hao Tsai @ Beckman Institute,
       #      University of Illinois
       #  c-tsai4@uiuc.edu  http://casper.beckman.uiuc.edu/~c-tsai4
       #
       #  ---------------COPYING.libtabe-----END--------------------------------
       #
       #
       #  ---------------COPYING.ipadic-----BEGIN-------------------------------
       #
       #  Copyright 2000, 2001, 2002, 2003 Nara Institute of Science
       #  and Technology.  All Rights Reserved.
       #
       #  Use, reproduction, and distribution of this software is permitted.
       #  Any copy of this software, whether in its original form or modified,
       #  must include both the above copyright notice and the following
       #  paragraphs.
       #
       #  Nara Institute of Science and Technology (NAIST),
       #  the copyright holders, disclaims all warranties with regard to this
       #  software, including all implied warranties of merchantability and
       #  fitness, in no event shall NAIST be liable for
       #  any special, indirect or consequential damages or any damages
       #  whatsoever resulting from loss of use, data or profits, whether in an
       #  action of contract, negligence or other tortuous action, arising out
       #  of or in connection with the use or performance of this software.
       #
       #  A large portion of the dictionary entries
       #  originate from ICOT Free Software.  The following conditions for ICOT
       #  Free Software applies to the current dictionary as well.
       #
       #  Each User may also freely distribute the Program, whether in its
       #  original form or modified, to any third party or parties, PROVIDED
       #  that the provisions of Section 3 ("NO WARRANTY") will ALWAYS appear
       #  on, or be attached to, the Program, which is distributed substantially
       #  in the same form as set out herein and that such intended
       #  distribution, if actually made, will neither violate or otherwise
       #  contravene any of the laws and regulations of the countries having
       #  jurisdiction over the User or the intended distribution itself.
       #
       #  NO WARRANTY
       #
       #  The program was produced on an experimental basis in the course of the
       #  research and development conducted during the project and is provided
       #  to users as so produced on an experimental basis.  Accordingly, the
       #  program is provided without any warranty whatsoever, whether express,
       #  implied, statutory or otherwise.  The term "warranty" used herein
       #  includes, but is not limited to, any warranty of the quality,
       #  performance, merchantability and fitness for a particular purpose of
       #  the program and the nonexistence of any infringement or violation of
       #  any right of any third party.
       #
       #  Each user of the program will agree and understand, and be deemed to
       #  have agreed and understood, that there is no warranty whatsoever for
       #  the program and, accordingly, the entire risk arising from or
       #  otherwise connected with the program is assumed by the user.
       #
       #  Therefore, neither ICOT, the copyright holder, or any other
       #  organization that participated in or was otherwise related to the
       #  development of the program and their respective officials, directors,
       #  officers and other employees shall be held liable for any and all
       #  damages, including, without limitation, general, special, incidental
       #  and consequential damages, arising out of or otherwise in connection
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       #  with the use or inability to use the program or any product, material
       #  or result produced or otherwise obtained by using the program,
       #  regardless of whether they have been advised of, or otherwise had
       #  knowledge of, the possibility of such damages at any time during the
       #  project or thereafter.  Each user will be deemed to have agreed to the
       #  foregoing by his or her commencement of use of the program.  The term
       #  "use" as used herein includes, but is not limited to, the use,
       #  modification, copying and distribution of the program and the
       #  production of secondary products from the program.
       #
       #  In the case where the program, whether in its original form or
       #  modified, was distributed or delivered to or received by a user from
       #  any person, organization or entity other than ICOT, unless it makes or
       #  grants independently of ICOT any specific warranty to the user in
       #  writing, such person, organization or entity, will also be exempted
       #  from and not be held liable to the user for any such damages as noted
       #  above as far as the program is concerned.
       #
       #  ---------------COPYING.ipadic-----END----------------------------------
      
      ----------------------------------------------------------------------
      
      Lao Word Break Dictionary Data (laodict.txt)
      
       # Copyright (C) 2016 and later: Unicode, Inc. and others.
       # License & terms of use: http://www.unicode.org/copyright.html
       # Copyright (c) 2015 International Business Machines Corporation
       # and others. All Rights Reserved.
       #
       # Project: https://github.com/rober42539/lao-dictionary
       # Dictionary: https://github.com/rober42539/lao-dictionary/laodict.txt
       # License: https://github.com/rober42539/lao-dictionary/LICENSE.txt
       #          (copied below)
       #
       # This file is derived from the above dictionary version of Nov 22, 2020
       #  ----------------------------------------------------------------------
       #  Copyright (C) 2013 Brian Eugene Wilson, Robert Martin Campbell.
       #  All rights reserved.
       #
       #  Redistribution and use in source and binary forms, with or without
       #  modification, are permitted provided that the following conditions are met:
       #
       #  Redistributions of source code must retain the above copyright notice, this
       #  list of conditions and the following disclaimer. Redistributions in binary
       #  form must reproduce the above copyright notice, this list of conditions and
       #  the following disclaimer in the documentation and/or other materials
       #  provided with the distribution.
       #
       # THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
       # "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
       # LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
       # FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
       # COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT,
       # INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
       # (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
       # SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
       # HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
       # STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
       # ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
       # OF THE POSSIBILITY OF SUCH DAMAGE.
       #  --------------------------------------------------------------------------
      
      ----------------------------------------------------------------------
      
      Burmese Word Break Dictionary Data (burmesedict.txt)
      
       #  Copyright (c) 2014 International Business Machines Corporation
       #  and others. All Rights Reserved.
       #
       #  This list is part of a project hosted at:
       #    github.com/kanyawtech/myanmar-karen-word-lists
       #
       #  --------------------------------------------------------------------------
       #  Copyright (c) 2013, LeRoy Benjamin Sharon
       #  All rights reserved.
       #
       #  Redistribution and use in source and binary forms, with or without

10



1HD Flexo

       #  modification, are permitted provided that the following conditions
       #  are met: Redistributions of source code must retain the above
       #  copyright notice, this list of conditions and the following
       #  disclaimer.  Redistributions in binary form must reproduce the
       #  above copyright notice, this list of conditions and the following
       #  disclaimer in the documentation and/or other materials provided
       #  with the distribution.
       #
       #    Neither the name Myanmar Karen Word Lists, nor the names of its
       #    contributors may be used to endorse or promote products derived
       #    from this software without specific prior written permission.
       #
       #  THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND
       #  CONTRIBUTORS "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES,
       #  INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
       #  MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
       #  DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS
       #  BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
       #  EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED
       #  TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
       #  DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON
       #  ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR
       #  TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF
       #  THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
       #  SUCH DAMAGE.
       #  --------------------------------------------------------------------------
      
      ----------------------------------------------------------------------
      
      Time Zone Database
      
        ICU uses the public domain data and code derived from Time Zone
      Database for its time zone support. The ownership of the TZ database
      is explained in BCP 175: Procedure for Maintaining the Time Zone
      Database section 7.
      
       # 7.  Database Ownership
       #
       #    The TZ database itself is not an IETF Contribution or an IETF
       #    document.  Rather it is a pre-existing and regularly updated work
       #    that is in the public domain, and is intended to remain in the
       #    public domain.  Therefore, BCPs 78 [RFC5378] and 79 [RFC3979] do
       #    not apply to the TZ Database or contributions that individuals make
       #    to it.  Should any claims be made and substantiated against the TZ
       #    Database, the organization that is providing the IANA
       #    Considerations defined in this RFC, under the memorandum of
       #    understanding with the IETF, currently ICANN, may act in accordance
       #    with all competent court orders.  No ownership claims will be made
       #    by ICANN or the IETF Trust on the database or the code.  Any person
       #    making a contribution to the database or code waives all rights to
       #    future claims in that contribution or in the TZ Database.
      
      ----------------------------------------------------------------------
      
      Google double-conversion
      
      Copyright 2006-2011, the V8 project authors. All rights reserved.
      Redistribution and use in source and binary forms, with or without
      modification, are permitted provided that the following conditions are
      met:
      
          * Redistributions of source code must retain the above copyright
            notice, this list of conditions and the following disclaimer.
          * Redistributions in binary form must reproduce the above
            copyright notice, this list of conditions and the following
            disclaimer in the documentation and/or other materials provided
            with the distribution.
          * Neither the name of Google Inc. nor the names of its
            contributors may be used to endorse or promote products derived
            from this software without specific prior written permission.
      
      THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
      "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
      LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
      A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
      OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
      SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT

11



1 HD Flexo

      LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
      DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
      THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
      (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
      OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
      
      ----------------------------------------------------------------------
      
      File: aclocal.m4 (only for ICU4C)
      Section: pkg.m4 - Macros to locate and utilise pkg-config.
      
      
      Copyright (c) 2004 Scott James Remnant <scott@netsplit.com>.
      Copyright (c) 2012-2015 Dan Nicholson <dbn.lists@gmail.com>
      
      This program is free software; you can redistribute it and/or modify
      it under the terms of the GNU General Public License as published by
      the Free Software Foundation; either version 2 of the License, or
      (at your option) any later version.
      
      This program is distributed in the hope that it will be useful, but
      WITHOUT ANY WARRANTY; without even the implied warranty of
      MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU
      General Public License for more details.
      
      You should have received a copy of the GNU General Public License
      along with this program; if not, write to the Free Software
      Foundation, Inc., 59 Temple Place - Suite 330, Boston, MA
      02111-1307, USA.
      
      As a special exception to the GNU General Public License, if you
      distribute this file as part of a program that contains a
      configuration script generated by Autoconf, you may include it under
      the same distribution terms that you use for the rest of that
      program.
      
      
      (The condition for the exception is fulfilled because
      ICU4C includes a configuration script generated by Autoconf,
      namely the `configure` script.)
      
      ----------------------------------------------------------------------
      
      File: config.guess (only for ICU4C)
      
      
      This file is free software; you can redistribute it and/or modify it
      under the terms of the GNU General Public License as published by
      the Free Software Foundation; either version 3 of the License, or
      (at your option) any later version.
      
      This program is distributed in the hope that it will be useful, but
      WITHOUT ANY WARRANTY; without even the implied warranty of
      MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the GNU
      General Public License for more details.
      
      You should have received a copy of the GNU General Public License
      along with this program; if not, see <https://www.gnu.org/licenses/>.
      
      As a special exception to the GNU General Public License, if you
      distribute this file as part of a program that contains a
      configuration script generated by Autoconf, you may include it under
      the same distribution terms that you use for the rest of that
      program.  This Exception is an additional permission under section 7
      of the GNU General Public License, version 3 ("GPLv3").
      
      
      (The condition for the exception is fulfilled because
      ICU4C includes a configuration script generated by Autoconf,
      namely the `configure` script.)
      
      ----------------------------------------------------------------------
      
      File: install-sh (only for ICU4C)
      
      
      Copyright 1991 by the Massachusetts Institute of Technology
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      Permission to use, copy, modify, distribute, and sell this software and its
      documentation for any purpose is hereby granted without fee, provided that
      the above copyright notice appear in all copies and that both that
      copyright notice and this permission notice appear in supporting
      documentation, and that the name of M.I.T. not be used in advertising or
      publicity pertaining to distribution of the software without specific,
      written prior permission.  M.I.T. makes no representations about the
      suitability of this software for any purpose.  It is provided "as is"
      without express or implied warranty.
    
------------------------------------------------------------

This product includes JBIG2Lib.

    Portions of this product copyrights (C) 2002 Glyph & Cog, LLC.
    
------------------------------------------------------------

This product includes JPEGLib.
This software is copyright (C) 1991-2016, Thomas G. Lane, Guido Vollbeding.
      All Rights Reserved.
      
      This software is based in part on the work of the Independent JPEG Group.
------------------------------------------------------------

This product includes Little CMS.

    Little CMS
    Copyright (c) 1998-2020 Marti Maria Saguer

    Permission is hereby granted, free of charge, to any person obtaining
    a copy of this software and associated documentation files (the 
    "Software"), to deal in the Software without restriction, including
    without limitation the rights to use, copy, modify, merge, publish,
    distribute, sublicense, and/or sell copies of the Software, and to 
    permit persons to whom the Software is furnished to do so, subject
    to the following conditions:

    The above copyright notice and this permission notice shall be 
    included in all copies or substantial portions of the Software.

    THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
    EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF 
    MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
    IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
    CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
    TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE 
    SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
    
------------------------------------------------------------

This product includes libxml2.

    Copyright (C) 1998-2012 Daniel Veillard.  All Rights Reserved.

    Permission is hereby granted, free of charge, to any person obtaining a copy
    of this software and associated documentation files (the "Software"), to deal
    in the Software without restriction, including without limitation the rights
    to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
    copies of the Software, and to permit persons to whom the Software is fur-
    nished to do so, subject to the following conditions:

    The above copyright notice and this permission notice shall be included in
    all copies or substantial portions of the Software.

    THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
    IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FIT-
    NESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.  IN NO EVENT SHALL THE
    AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
    LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
    OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN
    THE SOFTWARE.
    
------------------------------------------------------------

This product includes OpenJDK.
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The GNU General Public License (GPL)

Version 2, June 1991

Copyright (C) 1989, 1991 Free Software Foundation, Inc.
51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA

Everyone is permitted to copy and distribute verbatim copies of this license
document, but changing it is not allowed.

Preamble

The licenses for most software are designed to take away your freedom to share
and change it.  By contrast, the GNU General Public License is intended to
guarantee your freedom to share and change free software--to make sure the
software is free for all its users.  This General Public License applies to
most of the Free Software Foundation's software and to any other program whose
authors commit to using it.  (Some other Free Software Foundation software is
covered by the GNU Library General Public License instead.) You can apply it to
your programs, too.

When we speak of free software, we are referring to freedom, not price.  Our
General Public Licenses are designed to make sure that you have the freedom to
distribute copies of free software (and charge for this service if you wish),
that you receive source code or can get it if you want it, that you can change
the software or use pieces of it in new free programs; and that you know you
can do these things.

To protect your rights, we need to make restrictions that forbid anyone to deny
you these rights or to ask you to surrender the rights.  These restrictions
translate to certain responsibilities for you if you distribute copies of the
software, or if you modify it.

For example, if you distribute copies of such a program, whether gratis or for
a fee, you must give the recipients all the rights that you have.  You must
make sure that they, too, receive or can get the source code.  And you must
show them these terms so they know their rights.

We protect your rights with two steps: (1) copyright the software, and (2)
offer you this license which gives you legal permission to copy, distribute
and/or modify the software.

Also, for each author's protection and ours, we want to make certain that
everyone understands that there is no warranty for this free software.  If the
software is modified by someone else and passed on, we want its recipients to
know that what they have is not the original, so that any problems introduced
by others will not reflect on the original authors' reputations.

Finally, any free program is threatened constantly by software patents.  We
wish to avoid the danger that redistributors of a free program will
individually obtain patent licenses, in effect making the program proprietary.
To prevent this, we have made it clear that any patent must be licensed for
everyone's free use or not licensed at all.

The precise terms and conditions for copying, distribution and modification
follow.

TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

0. This License applies to any program or other work which contains a notice
placed by the copyright holder saying it may be distributed under the terms of
this General Public License.  The "Program", below, refers to any such program
or work, and a "work based on the Program" means either the Program or any
derivative work under copyright law: that is to say, a work containing the
Program or a portion of it, either verbatim or with modifications and/or
translated into another language.  (Hereinafter, translation is included
without limitation in the term "modification".) Each licensee is addressed as
"you".

Activities other than copying, distribution and modification are not covered by
this License; they are outside its scope.  The act of running the Program is
not restricted, and the output from the Program is covered only if its contents
constitute a work based on the Program (independent of having been made by
running the Program).  Whether that is true depends on what the Program does.

1. You may copy and distribute verbatim copies of the Program's source code as
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you receive it, in any medium, provided that you conspicuously and
appropriately publish on each copy an appropriate copyright notice and
disclaimer of warranty; keep intact all the notices that refer to this License
and to the absence of any warranty; and give any other recipients of the
Program a copy of this License along with the Program.

You may charge a fee for the physical act of transferring a copy, and you may
at your option offer warranty protection in exchange for a fee.

2. You may modify your copy or copies of the Program or any portion of it, thus
forming a work based on the Program, and copy and distribute such modifications
or work under the terms of Section 1 above, provided that you also meet all of
these conditions:

    a) You must cause the modified files to carry prominent notices stating
    that you changed the files and the date of any change.

    b) You must cause any work that you distribute or publish, that in whole or
    in part contains or is derived from the Program or any part thereof, to be
    licensed as a whole at no charge to all third parties under the terms of
    this License.

    c) If the modified program normally reads commands interactively when run,
    you must cause it, when started running for such interactive use in the
    most ordinary way, to print or display an announcement including an
    appropriate copyright notice and a notice that there is no warranty (or
    else, saying that you provide a warranty) and that users may redistribute
    the program under these conditions, and telling the user how to view a copy
    of this License.  (Exception: if the Program itself is interactive but does
    not normally print such an announcement, your work based on the Program is
    not required to print an announcement.)

These requirements apply to the modified work as a whole.  If identifiable
sections of that work are not derived from the Program, and can be reasonably
considered independent and separate works in themselves, then this License, and
its terms, do not apply to those sections when you distribute them as separate
works.  But when you distribute the same sections as part of a whole which is a
work based on the Program, the distribution of the whole must be on the terms
of this License, whose permissions for other licensees extend to the entire
whole, and thus to each and every part regardless of who wrote it.

Thus, it is not the intent of this section to claim rights or contest your
rights to work written entirely by you; rather, the intent is to exercise the
right to control the distribution of derivative or collective works based on
the Program.

In addition, mere aggregation of another work not based on the Program with the
Program (or with a work based on the Program) on a volume of a storage or
distribution medium does not bring the other work under the scope of this
License.

3. You may copy and distribute the Program (or a work based on it, under
Section 2) in object code or executable form under the terms of Sections 1 and
2 above provided that you also do one of the following:

    a) Accompany it with the complete corresponding machine-readable source
    code, which must be distributed under the terms of Sections 1 and 2 above
    on a medium customarily used for software interchange; or,

    b) Accompany it with a written offer, valid for at least three years, to
    give any third party, for a charge no more than your cost of physically
    performing source distribution, a complete machine-readable copy of the
    corresponding source code, to be distributed under the terms of Sections 1
    and 2 above on a medium customarily used for software interchange; or,

    c) Accompany it with the information you received as to the offer to
    distribute corresponding source code.  (This alternative is allowed only
    for noncommercial distribution and only if you received the program in
    object code or executable form with such an offer, in accord with
    Subsection b above.)

The source code for a work means the preferred form of the work for making
modifications to it.  For an executable work, complete source code means all
the source code for all modules it contains, plus any associated interface
definition files, plus the scripts used to control compilation and installation
of the executable.  However, as a special exception, the source code
distributed need not include anything that is normally distributed (in either
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source or binary form) with the major components (compiler, kernel, and so on)
of the operating system on which the executable runs, unless that component
itself accompanies the executable.

If distribution of executable or object code is made by offering access to copy
from a designated place, then offering equivalent access to copy the source
code from the same place counts as distribution of the source code, even though
third parties are not compelled to copy the source along with the object code.

4. You may not copy, modify, sublicense, or distribute the Program except as
expressly provided under this License.  Any attempt otherwise to copy, modify,
sublicense or distribute the Program is void, and will automatically terminate
your rights under this License.  However, parties who have received copies, or
rights, from you under this License will not have their licenses terminated so
long as such parties remain in full compliance.

5. You are not required to accept this License, since you have not signed it.
However, nothing else grants you permission to modify or distribute the Program
or its derivative works.  These actions are prohibited by law if you do not
accept this License.  Therefore, by modifying or distributing the Program (or
any work based on the Program), you indicate your acceptance of this License to
do so, and all its terms and conditions for copying, distributing or modifying
the Program or works based on it.

6. Each time you redistribute the Program (or any work based on the Program),
the recipient automatically receives a license from the original licensor to
copy, distribute or modify the Program subject to these terms and conditions.
You may not impose any further restrictions on the recipients' exercise of the
rights granted herein.  You are not responsible for enforcing compliance by
third parties to this License.

7. If, as a consequence of a court judgment or allegation of patent
infringement or for any other reason (not limited to patent issues), conditions
are imposed on you (whether by court order, agreement or otherwise) that
contradict the conditions of this License, they do not excuse you from the
conditions of this License.  If you cannot distribute so as to satisfy
simultaneously your obligations under this License and any other pertinent
obligations, then as a consequence you may not distribute the Program at all.
For example, if a patent license would not permit royalty-free redistribution
of the Program by all those who receive copies directly or indirectly through
you, then the only way you could satisfy both it and this License would be to
refrain entirely from distribution of the Program.

If any portion of this section is held invalid or unenforceable under any
particular circumstance, the balance of the section is intended to apply and
the section as a whole is intended to apply in other circumstances.

It is not the purpose of this section to induce you to infringe any patents or
other property right claims or to contest validity of any such claims; this
section has the sole purpose of protecting the integrity of the free software
distribution system, which is implemented by public license practices.  Many
people have made generous contributions to the wide range of software
distributed through that system in reliance on consistent application of that
system; it is up to the author/donor to decide if he or she is willing to
distribute software through any other system and a licensee cannot impose that
choice.

This section is intended to make thoroughly clear what is believed to be a
consequence of the rest of this License.

8. If the distribution and/or use of the Program is restricted in certain
countries either by patents or by copyrighted interfaces, the original
copyright holder who places the Program under this License may add an explicit
geographical distribution limitation excluding those countries, so that
distribution is permitted only in or among countries not thus excluded.  In
such case, this License incorporates the limitation as if written in the body
of this License.

9. The Free Software Foundation may publish revised and/or new versions of the
General Public License from time to time.  Such new versions will be similar in
spirit to the present version, but may differ in detail to address new problems
or concerns.

Each version is given a distinguishing version number.  If the Program
specifies a version number of this License which applies to it and "any later
version", you have the option of following the terms and conditions either of
that version or of any later version published by the Free Software Foundation.
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If the Program does not specify a version number of this License, you may
choose any version ever published by the Free Software Foundation.

10. If you wish to incorporate parts of the Program into other free programs
whose distribution conditions are different, write to the author to ask for
permission.  For software which is copyrighted by the Free Software Foundation,
write to the Free Software Foundation; we sometimes make exceptions for this.
Our decision will be guided by the two goals of preserving the free status of
all derivatives of our free software and of promoting the sharing and reuse of
software generally.

NO WARRANTY

11. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, THERE IS NO WARRANTY FOR
THE PROGRAM, TO THE EXTENT PERMITTED BY APPLICABLE LAW.  EXCEPT WHEN OTHERWISE
STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES PROVIDE THE
PROGRAM "AS IS" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED OR IMPLIED,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE.  THE ENTIRE RISK AS TO THE QUALITY AND
PERFORMANCE OF THE PROGRAM IS WITH YOU.  SHOULD THE PROGRAM PROVE DEFECTIVE,
YOU ASSUME THE COST OF ALL NECESSARY SERVICING, REPAIR OR CORRECTION.

12. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING WILL
ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY AND/OR REDISTRIBUTE THE
PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES, INCLUDING ANY
GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR
INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED TO LOSS OF DATA OR DATA
BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD PARTIES OR A
FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER PROGRAMS), EVEN IF SUCH HOLDER
OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

END OF TERMS AND CONDITIONS

How to Apply These Terms to Your New Programs

If you develop a new program, and you want it to be of the greatest possible
use to the public, the best way to achieve this is to make it free software
which everyone can redistribute and change under these terms.

To do so, attach the following notices to the program.  It is safest to attach
them to the start of each source file to most effectively convey the exclusion
of warranty; and each file should have at least the "copyright" line and a
pointer to where the full notice is found.

    One line to give the program's name and a brief idea of what it does.

    Copyright (C) <year> <name of author>

    This program is free software; you can redistribute it and/or modify it
    under the terms of the GNU General Public License as published by the Free
    Software Foundation; either version 2 of the License, or (at your option)
    any later version.

    This program is distributed in the hope that it will be useful, but WITHOUT
    ANY WARRANTY; without even the implied warranty of MERCHANTABILITY or
    FITNESS FOR A PARTICULAR PURPOSE.  See the GNU General Public License for
    more details.

    You should have received a copy of the GNU General Public License along
    with this program; if not, write to the Free Software Foundation, Inc.,
    51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA.

Also add information on how to contact you by electronic and paper mail.

If the program is interactive, make it output a short notice like this when it
starts in an interactive mode:

    Gnomovision version 69, Copyright (C) year name of author Gnomovision comes
    with ABSOLUTELY NO WARRANTY; for details type 'show w'.  This is free
    software, and you are welcome to redistribute it under certain conditions;
    type 'show c' for details.

The hypothetical commands 'show w' and 'show c' should show the appropriate
parts of the General Public License.  Of course, the commands you use may be
called something other than 'show w' and 'show c'; they could even be
mouse-clicks or menu items--whatever suits your program.
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You should also get your employer (if you work as a programmer) or your school,
if any, to sign a "copyright disclaimer" for the program, if necessary.  Here
is a sample; alter the names:

    Yoyodyne, Inc., hereby disclaims all copyright interest in the program
    'Gnomovision' (which makes passes at compilers) written by James Hacker.

    signature of Ty Coon, 1 April 1989

    Ty Coon, President of Vice

This General Public License does not permit incorporating your program into
proprietary programs.  If your program is a subroutine library, you may
consider it more useful to permit linking proprietary applications with the
library.  If this is what you want to do, use the GNU Library General Public
License instead of this License.

"CLASSPATH" EXCEPTION TO THE GPL

Certain source files distributed by Oracle America and/or its affiliates are
subject to the following clarification and special exception to the GPL, but
only where Oracle has expressly included in the particular source file's header
the words "Oracle designates this particular file as subject to the "Classpath"
exception as provided by Oracle in the LICENSE file that accompanied this code."

    Linking this library statically or dynamically with other modules is making
    a combined work based on this library.  Thus, the terms and conditions of
    the GNU General Public License cover the whole combination.

    As a special exception, the copyright holders of this library give you
    permission to link this library with independent modules to produce an
    executable, regardless of the license terms of these independent modules,
    and to copy and distribute the resulting executable under terms of your
    choice, provided that you also meet, for each linked independent module,
    the terms and conditions of the license of that module.  An independent
    module is a module which is not derived from or based on this library.  If
    you modify this library, you may extend this exception to your version of
    the library, but you are not obligated to do so.  If you do not wish to do
    so, delete this exception statement from your version.
    
------------------------------------------------------------

This product includes OpenJPEG.

        The copyright in this software is being made available under the 2-clauses
        BSD License, included below. This software may be subject to other third
        party and contributor rights, including patent rights, and no such rights
        are granted under this license.
       
        Copyright (c) 2002-2014, Universite catholique de Louvain (UCL), Belgium
        Copyright (c) 2002-2014, Professor Benoit Macq
        Copyright (c) 2003-2014, Antonin Descampe
        Copyright (c) 2003-2009, Francois-Olivier Devaux
        Copyright (c) 2005, Herve Drolon, FreeImage Team
        Copyright (c) 2002-2003, Yannick Verschueren
        Copyright (c) 2001-2003, David Janssens
        Copyright (c) 2011-2012, Centre National d'Etudes Spatiales (CNES), France
        Copyright (c) 2012, CS Systemes d'Information, France
       
        All rights reserved.
       
        Redistribution and use in source and binary forms, with or without
        modification, are permitted provided that the following conditions
        are met:
        1. Redistributions of source code must retain the above copyright
           notice, this list of conditions and the following disclaimer.
        2. Redistributions in binary form must reproduce the above copyright
           notice, this list of conditions and the following disclaimer in the
           documentation and/or other materials provided with the distribution.
       
        THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS `AS IS'
        AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
        IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
        ARE DISCLAIMED.  IN NO EVENT SHALL THE COPYRIGHT OWNER OR CONTRIBUTORS BE
        LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
        CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF
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        SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS
        INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN
        CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
        ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE
        POSSIBILITY OF SUCH DAMAGE.
    
------------------------------------------------------------

This product includes OpenSSL.

      Copyright (c) 1998-2019 The OpenSSL Project.  All rights reserved.

      Redistribution and use in source and binary forms, with or without
      modification, are permitted provided that the following conditions
      are met:

      1. Redistributions of source code must retain the above copyright
         notice, this list of conditions and the following disclaimer.

      2. Redistributions in binary form must reproduce the above copyright
         notice, this list of conditions and the following disclaimer in
         the documentation and/or other materials provided with the
         distribution.

      3. All advertising materials mentioning features or use of this
         software must display the following acknowledgment:
         "This product includes software developed by the OpenSSL Project
         for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

      4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
         endorse or promote products derived from this software without
         prior written permission. For written permission, please contact
         openssl-core@openssl.org.

      5. Products derived from this software may not be called "OpenSSL"
         nor may "OpenSSL" appear in their names without prior written
         permission of the OpenSSL Project.

      6. Redistributions of any form whatsoever must retain the following
         acknowledgment:
         "This product includes software developed by the OpenSSL Project
         for use in the OpenSSL Toolkit (http://www.openssl.org/)"

      THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT ``AS IS'' AND ANY
      EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
      IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
      PURPOSE ARE DISCLAIMED.  IN NO EVENT SHALL THE OpenSSL PROJECT OR
      ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
      SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT
      NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;
      LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
      HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
      STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
      ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
      OF THE POSSIBILITY OF SUCH DAMAGE.
    
------------------------------------------------------------

This product includes OpenSSL.

      Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
      All rights reserved.

      Redistribution and use in source and binary forms, with or without
      modification, are permitted provided that the following conditions
      are met:
      1. Redistributions of source code must retain the copyright
         notice, this list of conditions and the following disclaimer.
      2. Redistributions in binary form must reproduce the above copyright
         notice, this list of conditions and the following disclaimer in the
         documentation and/or other materials provided with the distribution.
      3. All advertising materials mentioning features or use of this software
         must display the following acknowledgement:
         "This product includes cryptographic software written by
         Eric Young (eay@cryptsoft.com)"
         The word 'cryptographic' can be left out if the rouines from the library
         being used are not cryptographic related :-).
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      4. If you include any Windows specific code (or a derivative thereof) from
         the apps directory (application code) you must include an acknowledgement:
         "This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

      THIS SOFTWARE IS PROVIDED BY ERIC YOUNG ``AS IS'' AND
      ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
      IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
      ARE DISCLAIMED.  IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
      FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
      DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS
      OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
      HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
      LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
      OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
      SUCH DAMAGE.
    
------------------------------------------------------------

This product includes LibTIFF.

      Copyright (c) 1988-1997 Sam Leffler
      Copyright (c) 1991-1997 Silicon Graphics, Inc.

      Permission to use, copy, modify, distribute, and sell this software and
      its documentation for any purpose is hereby granted without fee, provided
      that (i) the above copyright notices and this permission notice appear in
      all copies of the software and related documentation, and (ii) the names of
      Sam Leffler and Silicon Graphics may not be used in any advertising or
      publicity relating to the software without the specific, prior written
      permission of Sam Leffler and Silicon Graphics.

      THE SOFTWARE IS PROVIDED "AS-IS" AND WITHOUT WARRANTY OF ANY KIND,
      EXPRESS, IMPLIED OR OTHERWISE, INCLUDING WITHOUT LIMITATION, ANY
      WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.

      IN NO EVENT SHALL SAM LEFFLER OR SILICON GRAPHICS BE LIABLE FOR
      ANY SPECIAL, INCIDENTAL, INDIRECT OR CONSEQUENTIAL DAMAGES OF ANY KIND,
      OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
      WHETHER OR NOT ADVISED OF THE POSSIBILITY OF DAMAGE, AND ON ANY THEORY OF
      LIABILITY, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
      OF THIS SOFTWARE.
    
------------------------------------------------------------

This product includes XercesC.

    NOTICE file corresponding to section 4(d) of the Apache License, Version 2.0, in this
 case for the Apache Xerces distribution.

    This product includes software developed by
    The Apache Software Foundation (http://www.apache.org/).

    Portions of this software were originally based on the following:
     - software copyright (c) 1999, IBM Corporation., http://www.ibm.com.
    
------------------------------------------------------------

This product includes XMP Toolkit.
Copyright (c) 2020, Adobe
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this
   list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice,
   this list of conditions and the following disclaimer in the documentation
   and/or other materials provided with the distribution.

3. Neither the name of the copyright holder nor the names of its
   contributors may be used to endorse or promote products derived from
   this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS"
AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
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IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER
CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY,
OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
------------------------------------------------------------

This product includes zlib.

 (C) 1995-2022 Jean-loup Gailly and Mark Adler

  This software is provided 'as-is', without any express or implied
  warranty.  In no event will the authors be held liable for any damages
  arising from the use of this software.

  Permission is granted to anyone to use this software for any purpose,
  including commercial applications, and to alter it and redistribute it
  freely, subject to the following restrictions:

  1. The origin of this software must not be misrepresented; you must not
     claim that you wrote the original software. If you use this software
     in a product, an acknowledgment in the product documentation would be
     appreciated but is not required.
  2. Altered source versions must be plainly marked as such, and must not be
     misrepresented as being the original software.
  3. This notice may not be removed or altered from any source distribution.

  Jean-loup Gailly        Mark Adler
  jloup@gzip.org          madler@alumni.caltech.edu
    
------------------------------------------------------------

This product includes zlib.

 (C) 1995-2022 Jean-loup Gailly and Mark Adler

  This software is provided 'as-is', without any express or implied
  warranty.  In no event will the authors be held liable for any damages
  arising from the use of this software.

  Permission is granted to anyone to use this software for any purpose,
  including commercial applications, and to alter it and redistribute it
  freely, subject to the following restrictions:

  1. The origin of this software must not be misrepresented; you must not
     claim that you wrote the original software. If you use this software
     in a product, an acknowledgment in the product documentation would be
     appreciated but is not required.
  2. Altered source versions must be plainly marked as such, and must not be
     misrepresented as being the original software.
  3. This notice may not be removed or altered from any source distribution.

  Jean-loup Gailly        Mark Adler
  jloup@gzip.org          madler@alumni.caltech.edu
    
------------------------------------------------------------
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2.  Introduction

This application guide defines the basic application guidelines for HD Flexo used from Color Pilot.
HD Flexo offers proven HD Screening Sets for the majority of digital flexo plates. The HD screens
are specifically tailored to the supported plate types to supply the benefit of both print quality
improvement and ease of use at customers.

HD Flexo is targeting the high-quality flexo printing market. Up to now, supported application areas
include label printing, flexible packaging, folding cartons and corrugated.

As HD Flexo is specifically tailored to the quality flexo market, supported line counts are 120lpi and
above. In general, screen support is available for 120lpi, 133lpi, 150lpi, 175lpi, 200lpi and 225lpi; and a
broader range of line counts is available for specific applications such as corrugated post-print.

It is mandatory that imaging of the digital flexo plates is done on a CDI device with HighRes optics (true
4000 ppi imaging).

One aim of HD Flexo is to extend the printable tonal range in combination with smooth transitions to
zero in vignettes with a very smooth grey level appearance of the highlight areas and vignette edges.
For specific applications such as flexible packaging, HD Flexo can also increase ink density in solid and
shadow areas.
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3.  The CDI

The CDI needs to be equipped with a HighRes Optic to enable a sharp 4000ppi imaging of the LAMS
layer.

3.1.  Advantage of the HighRes optic

Having more pixels available for a certain element leads to smoother edges and better definition of
screening dots as well as for line work elements.

Especially for higher ruling (>= 120lpi), the rip is capable of realizing more grey levels which leads to
increased contrast and detail sharpness of printed images. This is especially noticeable in the print in
case the design requires a high change in tonal value over a short distance (e.g. short vignettes to zero
or small images).

Furthermore, the dot definition is much better in the highlight area as well as in the mid-tones:

Thus smaller minimum dots can be held on the plate and printed reproducibly. Typical flexo problems
like e.g. dot bridging are getting much less obvious, run lengths are increasing and cleaning effort is
often reduced.

The following pictures taken from the black LAMS mask after imaging clearly show the increase in
imaging sharpness:
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2540ppi 4000ppi

50% field 50% field

Small text Small text

The HighRes Optic is capable of imaging files between 2400ppi to 4000ppi. The productivity at
4000ppi is the same as on lower resolutions. However the limit is currently 6m²/h.
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3.2.  Grapholas

3.2.1.  HD Flexo license

In order to be able to image HD Flexo lenfiles the Grapholas™ software on the CDI needs an HD Flexo
license. This license is enabled during the installation or the upgrade and is delivered by Global Support
Germany. To check if the license is present, open the Help – About Box in the Merge program.

3.2.2.  Plate setup

If the customer is using the resolution to 4000ppi, the speed and laser power settings of the CDI is
adapted automatically.

It is recommended to use the default energy setting on all plates.
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4.  HD Flexo Screens in ColorPilot

HD Flexo Screens used to be an application of its own but has been moved over to Color Pilot since
23.07 to allow the usage of SaaS licenses.

This means if you are in a SaaS environment, your licenses will be activated on the SaaS server, so local
licenses are not required anymore.

If you are working with an on-premise Automation Engine Server, you will have your HD Flexo Screen
licenses activated on the LAN which means you can still use the old application 'HD Flexo Screens
Generator' (as it is still part of the Imaging Engine installation). So you basically have the choice; use
Color Pilot or the standalone application 'HD Flexo Screens Generator'. Both have the exact same HD
Flexo Screen database.

4.1.  New HD Flexo Screen

The "New HD Flexo Screen" button  gives access to the overview and installation of all
available HD Flexo Screens. It shows available licenses for HD Flexo screens and also generates Targets
(Len files) to test plates.

4.1.1.  Plate definition

The plate database contains the pre-defined HD Flexo screening sets for all qualified plates. The
database version is being shown on the right-hand side “Current database version:”. For each plate the
screens are presented by print application, as different HD Flexo screen parameters might be needed
to assure best possible quality depending on the printing conditions.
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Each printing application contains a choice of HD Screens. These screens are typically used to
compensate between light print conditions (e.g. narrow web) and heavy print conditions (e.g. wide web)
and to optimize the ink density.

4.1.2.  Screen naming

Each available screen is named with plate type, HD-Screen number, basic dot shape and if appropriate
the shadow enhancement (microcell) option. These options are explained fully later in this document:

Examples:

• “DuPont DPR HD Flexo C36”: Plate type is DuPont DPR, HD-Screen is 36, basic dot shape is “C” =
circular.

• “DuPont DPR HD Flexo R46 MC12P”: Plate type is DuPont DPR, HD-Screen is 46, basic dot shape is “R”
= Round Fogra, with a “12P” microcell pattern

When installing the screen on the Rip, it gets a short-name “HD<number>”, were “number” is a counter
that shows the order of installation. The screen can then selected by using “HD<number>” (e.g. “HD01”)
instead of e.g. “C” = circular screening in applications like PackEdge and Artpro+.

4.1.3.  License system

For each plate type one license is needed and every screen that belongs to the screening set of

this plate type can be used without consuming another license.

Examples:

• Using “DuPont DPR HD Flexo C30” out of the Label section and “DuPont DPR HD Flexo R56” out of the
Flexible Packaging application section only requires one single license.

• But using “DuPont DPN HD Flexo C25” out of the Flexible Packaging section and “DuPont DPR HD
Flexo C56” out of the Flexible Packaging section does consume two licenses.

The license counter on the top right side shows available and used licenses.

4.1.4.  Target generation

The second function of the “HD Flexo screens installer” is to generate Len files containing targets for
plate testing on customer sites.
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The target can be created for any plate found in the plate list even if no license is left. There are
different type of targets available in the “Target Template” selection field.

4.1.5.  The test chart for HD Screening

Test chart style
The basic test chart for testing HD Screening is available in horizontal style as shown below and also
in vertical style as on the following page. Both styles contain the same basic elements so you can
choose between them based on the press format. The vertical style contains additional elements for
evaluation of microcells so is preferred in flexible packaging applications.

Horizontal style:
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Vertical style:
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Elements of the test chart

The HD Flexo screens

The standard test chart consists of 4 different HD Flexo Screens and one conventional screen (round,
circular, elliptical or double-circular).
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The HD Flexo screens numbering tells you the number of pixel that are used to built the smallest dot.

Conventional screen

The conventional screen (Circular, Round Fogra, Elliptical or Double-Circular) is used to check plate-
making quality and as a comparison tool.

File information

Shows Plate type, Resolution and Line count.

HIFI target

HIFI Target on HD Flexo Testform:

The Hifi target consists of a technical pattern containg 4, 9, 16, 20, 25, 30,… pixels per dot with
decreasing LPI. This target is equal for all test forms, independent from the LPI of the testform as well
as from the plate type and application area.

The HIFI target is a means to control platemaking because in case of problems you can immediately
see from a distance that the dot formation at this target is different from the expectation. For more
details see Dotsize measurement

Solid (MicroCell) target
This consists of a set of five patches of solid (100%) tone. The reference patch contains the standard
solid without MicroCell for comparison. The four other patches contain different MicroCell screen
options. The HD screens above each patch are also screened with the same MicroCell structure.

By evaluating the quality of each MicroCell patch both visually for smoothness in the solid, smoothness
in the shadow and mid-tone transition and also using a densitometer to find the highest solid density,
the best microcell option can be chosen.
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As the MicroCell structure is stopping before the HD screening starts in the highlights, the best
MicroCell structure can be evaluated independently from the best HD screen.

This is later selected when installing the HD screen to be used in production.

Test chart for spot color printing
Alternative to the HD Screening test chart, a Spot Color test chart for printing of Spot colors or White
overprint/underprint is available. It contains step wedges with standard screening each having
different MicroCell structures to test ink transfer improvements (see MicroCell screens on page 35).

Evaluation should be done in the same way as HD Screening test chart.

4.2.  HD Screens

Generally, HD Screens for Flexible Packaging are split into three sections: HD Screen for LowVolume
(LV), Medium-Volume (MV) and High-Volume (HV) Anilox rollers. This split is necessary to ideally support
the different Anilox systems that are in use for this application.

HD Screens for Labels only contain LV screens for the time being, as UV inks typically allowing much
higher pigment densities and thus only require low volume Anilox rollers.
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The HV application screens are most often used for spot colors and white underprints and these
screens to not contain any highlight enhancement effect. The rest of this section discusses the LV
and MV options. In process work a wide range of different Anilox configurations are used, but they
can basically divided up into four different segments: High Anilox ruling with low cell volume, high
Anilox ruling with medium cell volume, low Anilox ruling with low cell volume and low Anilox ruling with
medium cell volume.

Small dots on the plate are inked significantly different depending to which segment the Anilox rollers
on the press are belonging to. HD screens need to take this into account to always produce maximum
quality on the press. However, the Flexo printing industry is clearly moving into the installation of
High-ruling, low-volume Anilox rollers where the standard HD screens (LV) can be applied w/o any
restrictions.

The basic guidelines for applying the different HD screens (LV, MV) can be taken from the table below:

Anilox Ruling

Anilox Cell Volume

275–355 L/cm

700–900 LPI

355 L/cm–600 L/cm

900 LPI–1500 LPI

4.6 cm³/m²–7 cm³/m²

3 BCM/in²–4.5 BCM/in²

MV mandatory MV recommended

LV possible

1.5 cm³/m²–4.6 cm³/m²

1 BCM–3 BCM

MV recommended

LV possible

MV possible

LV recommended

A typical “dirty highlight printing” scenario with HD Flexo is that small dots are getting overinked by
dipping into the Anilox cells. To minimize this risk, the largest dots in the HD screens must always be
larger than the Anilox cells.

The largest dots in the HD screen below are about 30μm in diameter. This screen should only be used
with Anilox rollers of 850lpi (330L/cm) or higher:

Anilox ruling: 700LPI

275L/cm

750LPI

295L/cm

800LPI

315L/cm

850LPI

330L/cm

900LPI

355L/cm

1000LPI

395L/cm

Anilox cell
diameter:

37μm 34μm 32μm 31μm 28μm 25μm

The strength of the over-inking is determined by the Anilox cell volume: A lower cell volume typically is
more forgiving for over-inking appearance than a higher cell volume.

On top of over-inking due to dipping into the Anilox cells, dirty printing can also be caused by an
incorrect ink formulation. This can especially happen on solvent ink systems when the ink does not
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contain the correct solvent balance (see Ink formulation requirements on page 40 for more details).
Furthermore, dirty highlight printing can also be caused by too high impression settings between
Anilox and plate (see Impression between Anilox and plate on page 40) or between plate and substrate
(see Impression between plate and substrate on page 40).

The MV screens are more forgiving to over-inking of small dots in general, and thus are the most
robust screens that are running well on all Anilox systems. However, especially on low volume Anilox
systems, the highlight quality of the MV screens is clearly inferior to those achievable with the proper
LV screens.

4.2.1.  HD Screens for low volume Anilox rollers (LV)

Each certified flexo plate is supported with 4 different screens, whereas each of these screens has
different minimum dot size settings (hereafter called “EP” = End point value, i.e. the number of pixels
that create the largest dots in the highlight screens). As a higher number of pixels create more stable
minimum dots, the rule of thumb is that heavier printing conditions require higher EP values.

So the four screens available for each plate type are specifically created to cover all application
situations in which this plate is typically used.

HD Flexo always assures that the 0.38% grey level creates printable dots on the processed plate.

The HD-Screens are generating modulated dot sizes in the extreme highlights, which creates smooth
density impressions to the human eye.

At grey levels above 1% (depending on the plate type this can extend to 2% or even 3%), all dots in the
grid are already printing in a well balanced mixture of larger and smaller dots:

Typical HD Flexo screen – at a grey level of 1% in the file, all dots are already contribute to the print in a
well-balanced mixture of larger and smaller dots.
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Although, for the reason of creating a smooth transition to zero at extreme highlights, the HD screens
are engineered in such a way that the small dots are fading out at grey levels below 2% and thus only
the large dots are printing.

4.2.2.  HD Screens for medium volume Anilox rollers (MV)

MV screens are nearly equal to LV screen from about 5% and above (the exact value is depending on
plate type and HD-Number as well as the screen ruling).

For lower percentages, the formation of very small dots is suppressed to avoid overinking on medium
volume Anilox systems.

Instead, the number of dots is continuously reduced to realize transitions to zero.

Transition to zero with
MV screens

With MV screens, transitions to zero can be realized in a very robust way. The fading looks nice from a
typical view distance (arm length distance), however it might show a visible graininess when looking at
the printed result from a closer distance.

4.2.3.  HD Screens for High Volume Anilox rollers

Often the ink transfer of spot colors (pantones) and white overprint/underprint requires very thick ink
film lay down. Consequently, these inks are printed with highvolume Anilox rollers > 7 cm³/m² (4.6 bcm).

There is a special HD Screening support available for this type of application as well, basically
combining basic dots shapes (C, E, F and R) with MicroCell screening to improve the ink transfer lay
down and ink film thickness.

See MicroCell screening details on page 42 for more details.

4.3.  MicroCell screens

MicroCell screens are targeted to improve the ink transfer and ink lay down of solids and shadow
screening dots.

The main application area is printing on flexible materials like LDPE, PE, OPP or PP by using solvent-
based or water-based ink systems.
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MicroCell screens can also improve the ink lay down on paper substrates when printing with water
based inks.

MicroCell are applying a decent structure to the surface of digital flexo plates making this surface
comparable to the surface of an Anilox ink transfer roller.

There are different cell structures available depending on the specific plate type, substrate and ink
requirements.

Each combination of plate type and printing application has a pre-defined default setting which is
tested to give the best result under the most common usage conditions, and a choice of alternatives
is also provided to deal with different usage conditions. The specific options available will vary
depending on the plate type, and can easily be seen in the overview.

MicroCell screens can applied in combination with a highlight enhancement (LV or MV style as
explained earlier) or without highlight enhancement using the High Volume (HV) screens.

4.3.1.  Ink lay down with and without MicroCells

The ink lay down is typically influenced by the self-organization of the ink due to surface tension
effects. This causes the ink film to tear into cells of about 100 micron in size, and the printing speed is
often transforming these cells into lines oriented along the printing direction.

Typical pin holes pattern in the solids for a Flexible Packaging application is shown below:

This results in visible defects of the solids (so called „pin holes“) that are reducing the flatness
appearance of solids and overprints and especially also of pantone emulations. Furthermore they lead
to a reduced solid ink density (SID) in general, making it often necessary to either

• separate linework and process work into two separate plates or
• use higher volume Anilox rollers to increase the solid appearance, but this is reducing the highlight

quality.
• especially for underprints or overprints, the white is often printed twice to assure good

opaqueness.

All in all, beside from the lower quality appearance to the human eye, all these technologies are
meaning much higher cost to the printer.

Contrary to all former technologies, HD MicroCell is generating the plate surface structuring not
only in the highlights but also down the scale in the screening dots. This enables an ink lay down
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improvement for the whole total tonal range starting from the mid-tones through shadows to solids,
without generating transition steps in the tonal gradation.

Below are images of MicroCell structures in the LEN file at 100%, 90% and 60%:

Below is an image of the MicroCell surface structure on a processed DuPont DPR plate in a 75% tint.

The MicroCell structures have a protection distance to the edge of all screening dots, so that the
original shape of the screening dots is not changed.

As the MicroCell structures around the – negative – shadow dots are guiding the ink flow around the
dots, the shadow dots are not filling with ink during printing anymore. This results in a better linearity
of the shadow tones and thus to a better shadow contrast in the print.

4.3.2.  Solid ink density (SID) improvement

As HD MicroCell screens are eliminating the self-organization structures of the ink film, this technology
significantly improve the solid ink appearance on the prints as well as the appearance and saturation of
overprint colors.

By transferring more ink than a standard solid surface, the HD MicroCell technology can increase the
solid ink density (SID) between +0.1 to +0.6, depending of application and printing process conditions.
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As higher SID value also means higher ink consumption on the press (+0.01 has 25% more ink, +0.3 has
100% more ink), HD Flexo offers the best balance between SID increase and good solid appearance.
This minimizes the ink consumption on the press in combination with smooth and pinhole free solids,
thus improves sustainability and lowers overall printing cost.

Standard solid (no MicroCell) Solid with MicroCell structures applied

SID= 1.3 SID= 1.55

4.3.3.  MicroCell application guidelines

Besides of the type of MicroCell screening applied, the solid ink density on the print significantly
depends on the following parameters:

Correct plate type usage
For the best overall quality, it is recommended to use a hard flexo plates in combination with HD Flexo
LV or MV screens to optimize the highlight performance, and with MicroCell technology to improve the
solid ink lay down.

This delivers excellent highlights with SID up to 1.6 (depending on Anilox and ink settings) and in
combination with smooth transitions to zero.

To achieve the highest possible ink lay down, e.g. for special ink saturation requirements or for spot
colors and white printing, it is recommended to use softer flexo plates in combination with HD Flexo
MV screening and MicroCell technology. This delivers still decent highlights with very high SID values
(up to 2.0, depending on Anilox and ink settings).

Correct mounting tape usage

Hard flexo plates:

Example plate types DuPont DPR/DPI/DPU/DFQ/DFH,

Flint ACE/FAB, MacDermid RAVE, Asahi DSH

HD screens to use: LV screens for Anilox ruling >= 900lpi

MV screens for < 900lpi

Tape recommendation: Best choice: Medium firm tape eg Lohmann 5.3 or
3M 1020/1520
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(With medium soft tape eg Lohmann 5.2, the
MicroCells will typically close the pinholes, but will
not much increase SID.

Very hard tape e.g. Lohmann 5.4 can increase
SID by another +0.1 but makes highlights a little
darker.

Highlight quality: Very good highlights with nice transitions to zero.

Solid quality: MicroCells are always reducing the pin hole
pattern

Average SID increase with Microcell +0,1…+0,2

Typical solid ink densities:

• D=1.6 on Anilox with cell volume 4.0cm³
(2.7bcm)

• D=1.4 on Anilox with cell volume 1.8cm³
(1.2bcm)

Soft flexo plates:

Example plate types DuPont DS2/DPL/DFS/DFM,

Flint ACT, MacDermid DMAX, Asahi DSF

HD screens to use: Use MV screens for print trials, because they are
robust under all conditions. If there is lots of time
for testing and the anilox is 900 lpi or more, you
can also try LV screens

Tape recommendation: Best choice: medium soft tape eg Lohmann 5.2 or
3M 1920/1320.

Medium hard tapes (e.g. Lohmann 5.3,
3M-1020/1520) may further increase SID, but
this can introduce a slur effect especially in the
quartertones. For spot colors, medium hard to
firm tapes are always recommended

Highlight quality: Transitions to zero are not easy to achieve as
these plates are very soft, therefore a “min dot
repro” should be used to prevent long transitions
to zero.

Short transitions to zero can be realized.

Solid quality: Typically +0.1 … +0.2 better than hard flexo plates.

Microcell improves by +0.1…+0.6 further
depending on the printing conditions and Anilox
specs (highest SID recorded so far was 2.3)
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Impression between Anilox and plate
The printer should make sure that this parameter is set up properly. Too low impression will under-ink
the plate thus the MicroCell structures cannot work to their full extent.

Contrary to this, a too high impression setting will over-ink the plate and will press ink down to the floor
of the plate. This results in dirty highlight printing and inkbuildup in the quarter and mid-tones, which
often only becomes apparent after having printed a few thousand meters.

Impression between plate and substrate
As long as the impression is high enough, this parameter does neither significantly influence the
printout behavior of solids nor of the HD screens.

If the impression is set too low, then breakouts in solids can be observed. So the impression between
plate and substrate should be gradually increased starting from kiss print until all the solids are
printing out homogeneously.

Doctor blade
The doctor blade is also having a big influence on the quality of the ink transfer. The doctor blade is
used to clean the Anilox from excessive ink before it gets in contact with the printing plate. The doctor
blade is a consumable that is eroded by an abrasion process caused by the ink pigments.

In case the doctor blade is worn off, irregular stripes in print direction can be detected especially in
solids and plain screened areas.

If case the doctor blade is improperly mounted, e.g. bended, uneven ink transfer over leftmiddle- right
can occur.

Ink formulation requirements
MicroCells are increasing the ink transfer capability of the plate surface of solids and screening dots.

This does only lead to an increased solid ink density and improved smoothness of the ink lay down
when the ink can be properly transferred from the plate to the substrate.

The ink transfer capability of solvent based inks significantly depends on the solvent mix inside the ink.
As there are over 1000 different brands/types of flexo printing inks available worldwide, we can only
comment on necessities for the most commonly used NC inks (inks based on nitro-cellulose binder).
Most of these inks contain the following components:

Pigments
Pigments create the color component of the ink and are carried by the solvent mixture.

Ethylene (alcohol) to adjust the ink viscosity
The ink suppliers are typically delivering an ink which is far too thick for printing (40s-50s). Before
using this ink on the press, it must be made thinner by adding Ethylene.

Target viscosity in most cases is 22s-24s, but there are special inks available that can be printed at
28s-32s for increased ink transfer.
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Retarder (Ethoxypropanol) to adjust drying behavior of the ink
More retarder lets the ink dry slower. This is needed e.g. when printing very small highlights to
make sure that the ink is not drying before the inked dot is delivering the ink to the substrate. Also
sometimes this is helping to reduce pin hole in the solids. Too much retarder can lead to ink splashing,
thus should be avoided.

Retarder is basically also reducing the ink viscosity, very similar to Ethylene.

Extender to reduce pigment density
Extender is added in case the solid ink density (SID) must be reduced to match color targets. Extender
basically is ink w/o any pigments.

In some cases, the solid ink laydown improvement with MicroCell depends from the level of extender in
the ink.

Please do not take over the extender concentration which has been determined for standard solid
printing, as this might change with MicroCell! It is recommended to start a press test w/o any extender
in the ink, to first determine the optimum ink laydown. Then gradually add extender until the target SID
has been reached.

Additives
Additives are needed to cure special ink transfer problems, e.g. when the ink is too sticky or when the
ink is not properly taken/delivered by the printing plate.

Table:

Print defects that can be cured with additives (please contact the ink supplier how to cure these
effects):
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All additives should only be used with care!

For NC inks, an important additive is Acetate (Esther) which is needed to improve solid ink laydown.
If Acetate is missing, MicroCells might not work properly. Acetate is evaporating much faster than
alcohol, and when the acetate level becomes too low (e.g. after a press duty cycle) this might result
in severe printing defects. This can even happen if the press is equipped with an automatic viscosity
control system, as in most cases these systems only add alcohols to keep the viscosity constant.

But often the acetate level is not taken care of. A too low acetate level can often be detected by the
microscopic appearance of the solid (“fractal” pinhole pattern like the one marked with the blue circle
below). To cure this situation, it is often enough to add a few percent acetate to the ink (2%-5%).

The Acetate level should not be higher than 10% as this might lead to plate swelling.

Standard solid (no MicroCell) Solid with MicroCell but too low
acetate level

Solid with MicroCell and correct
acetate level

SID = 1.3 SID = 1.35 SID = 1.55

Cleaning of MicroCell flexo plates
The cell structures are designed in such a way that all plates having the MicroCell technology applied
can be handled and cleaned in the same way than all other HD Flexo plates.

MicroCell screening details
There are various types of MicroCell screening available to match different application environments.

As Microcells are especially designed for ink transfer improvement in Flexible Packaging printing, MCs
can be combined with any screen out of the Flexible Packaging section.
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MicroCells for low and medium volume Anilox rollers
There are four Microcell pattern predefined for each plate type in the sections “Low volume anilox” and
“Medium volume anilox”.

These patterns have different values for cell size and repetition ruling, and cover the majority of all
application cases:

MC_9P_L MC_9P_H MC_12P MC_16P

The MC_12P is the default pattern which covers the most variety of different Anilox and ink parameters.
The 9P patterns are especially suitable for very low volume Anilox rollers (< 4 cm³/m² or 2,4 bcm). The
16P pattern is best suitable for good ink transfer on higher volume Anilox rollers.

For some plate types (e.g. DuPont DPN and Flint FAB), the MC_16P is replaced by a very high frequent
structure with smaller cells, as these plate types are capable of holding finer negative details.

MicroCells for Spot color printing
As spot color and white transfer typically is done with Anilox roller of quite low ruling but very high
volume, there is a dedicated section available for “High Volume Anilox”. The MicroCell structures can be
combined with standard screening (e.g. C-, R-, E-, F-shape).

It is possible to choose whether the microcell should be applied throughout the tonal range (MCAll
category) or whether it should be applied to the 100% solid tones only (MCSolids). When the screen will
be used to print tone work, the MCAll option is typically used to avoid a noticeable tonal jump between
the shadow and solid tones. Many applications in this area of course involve the printing of solid line art
only.
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5.  Print guidelines and print quality
evaluation

5.1.  Plate mounting

The right plate mounting tape is essential to achieve an optimum print quality. The wrong tape can lead
to a series of printing defects:

• too low solid ink transfer (low ink density, too many pinholes)
• squeezed highlight dots
• press bouncing (vibrations leading to alternating lighter to heavier printing in circumference

direction)
• non-equal impression settings in axial direction.

Due to the complexity of the printing process, only some general rules of thumb can be given in this
document.

If the rules of thumb are not sucient to solve a printing quality problem, it is advised to test a series
of tapes from different suppliers until an improved result can be achieved.

Softer and harder plates – Shore-A hardness
• Plates can be softer or harder
• Softer plates have better solids, but often poor highlights (small dots are easily squeezed on press)
• Harder plates have very good highlights (small, stable dots), but typically poor solids (sometimes

structured due to irregular ink transfer)
• Plate hardness is measured in °Shore-A

Tape guidelines
Rules of thumb:

• Use harder tapes to improve solids, use softer tapes to improve highlights
• Use a tape that is as hard as possible for best combination of good solid ink density and good

highlight printing (and that still avoids bouncing)
• For combination of solids and screens:

• hard plates should be mounted with medium-hard tapes
• softer plates should be mounted with medium-soft tapes

• Plates containing only solids and linework (no screens) should always be mounted with hard tapes
(e.g. for spot color or white printing)

• When you are facing bouncing on the press, this often can be reduced by softer tape (especially on
wide-web presses)

• Paper adhesive label stock requires softer tapes to prevent mottling
• Never re-use tape for high quality prints (although most printers do so)
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Typical tapes
Soft: Lohmann 5.1, Tesa Yellow, 3M 1220

Medium Soft: Lohmann 5.2, Tesa Red, 3M 1920/1320, Rogers 3120

Medium hard: Lohmann 5.3, Tesa Pink, 3M 1020/1520, Rogers 3320

Hard: Lohmann 5.4, Tesa Blue, 3M 1720/1820, Rogers 3520

5.2.  Print setup for benchmark tests

When running tests or benchmarks for print evaluation, it is mandatory that the press is operated with
exactly the same parameter set (impression settings, ink system, Anilox system, press speed etc.) that
will be typically used for commercial jobs.

To avoid bouncing, make sure that the test form is made according to the circumference and printing
width of the press and that the bearer bars are running in circumference direction of the sleeve (this
is more important for wide web presses than e.g. for label presses). Please also inspect for other press
problems (insucient ink transfer etc.).

Please also make sure that impression settings are kept equal left – right.

5.3.  Print quality evaluation

The evaluation of the 1-color HD Flexo test form should be made according to the following criteria in
order to select the best suitable screen:

Smooth transitions to zero
All vignettes (circular as well as linear ones) should show a smooth transition to zero without visible
edges or halo effects at the end.

Graininess of extreme highlights
The extreme highlights should not show grainy structures.

In case the graininess is too high, it is recommended to use a bump-up to cut off the grainy grey levels.

Achievable minimum highlight density
The minimum highlight density should be inspected visually and with a spectrometer measurement
device.

The minimum highlight density should be at least 40% below the 0.5% field with circular screening.

Linearity of highlights
When measuring the highlight test fields (0.5%, 1%, 1.5%, …), the print density should increase linearly.

Note:  Make sure that there is no press bouncing, as this might lead to alternative increase and
decrease of print densities.
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Note:  Check for equal impression left-right, otherwise highlight results can be misleading.
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6.  Repro Guidelines

Selection of HD screens
The selection of the proper HD screen should always be made based on the print evaluation of an HD
Flexo 1-color test form. HD Screens are delivered according to print application area, for example
Labels, Folding Carton or Flexible packaging. For best results, start with the 1- color test form for the
appropriate application and choose the screen from there.

As a rule of thumb, wider web applications, higher relief thickness as well as lower LPI are requiring
a higher EP setting to maintain stability on press. Heavier print conditions (impression, friction) also
typically need a higher EP setting.

HD Screens should be selected in order to create homogeneous grey levels to the human eye in the
highlights. Visible graininess should be avoided as far as possible.

Controlling the extreme highlights
HD screens are designed to achieve the best possible printing quality of extreme highlights.
Nevertheless, the specific characteristics of HD screening need to be taken into account to assure a
high-end highlight print result.

The most disturbing effects in highlight printing are

• Improper Anilox/ink system
• Over-impression on the press
• Grainy appearance of highlights
• Mottling on uneven substrates

6.1.  Anilox/ink system

The ink system on the press should be capable of transferring small droplets of ink, otherwise highlight
areas will become too dark or other printing defects may be visible:

Circular vignette Circular vignette

Anilox LPI suitable for job LPI
settings

The outer area of the vignette
is printing with a darker halo:
Anilox LPI critical low or

Anilox LPI too low or ink volume
too high for job LPI (ink transfer
defects in mid-tones or Anilox
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impression settings too high
(compensation by additional
bump-up possible).

It is recommended to use MV
screens instead of LV screens.

moiré visible, can only be solved
by reducing job LPI or increasing
Anilox LPI).

As the mid-tones are affected,
this cannot be solved by using
MV screens either!

The job LPI should always be selected to match the Anilox settings on the press.

As a rule of thumb, the Anilox LPI should always be at least 6 times higher than the job LPI to assure a
good ink transfer on extreme highlights.

Examples:

• 133lpi (52 L/cm) screen: Anilox >800lpi (320 L/cm)
• 150lpi (60 L/cm) screen: Anilox >900lpi (360 L/cm)
• 175lpi (70 L/cm) screen: Anilox >1050lpi (420 L/cm)
• 200lpi (80 L/cm) screen: Anilox >1200lpi (480 L/cm)

In general, UV inks systems (Label printing) are often capable of delivering very good results with lower
Anilox settings as well (e.g. 200lpi in the job might only require 400 L/cm Anilox settings for Offset like
print quality). But this always needs to be tested as too many press specific parameters are involved.

When increasing the Anilox LPI, this is typically accompanied by decreased Anilox cell volumes and
thus lower solid ink densities. This needs to be taken into consideration for the color management,
although this decrease in solid ink density can be compensated to some extend by using the MicroCell
technology (see MicroCell screens on page 35).
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Visual change in solid ink density in dependency from Anilox LPI (left: 1200LPI -> lighter solids, right:
320LPI -> darker solids)

If it is not possible to adapt the Anilox LPI to the job LPI, a bump-up should be used to eliminated the
extreme highlights from the job and thus to assure a proper print result. But the bump mechanism
can only be used as long as the ink transfer in the quarter-, mid- and three quarter- tones is still good
enough.

Furthermore, using a bump up will always reduce or even eliminate the possibility to print transitions to
zero without a visible edge at the end of the vignette.

It is also important to take the quality of the Anilox roller into account. The cell volume of older Anilox
rollers is often significantly reduced compared to a new roller. This typically happens either due to
ink deposition in the bottom of the cells that cannot be cleaned anymore, or due to erosion of the cell
walls.

The printing specifications of those “worn-out” Anilox rollers can significantly vary from the results
achievable with new Anilox rollers.

Solids

Worn-out Anilox, SID=1.27 New ( same specs), SID=1.91

Highlights:

Worn-out Anilox, 2 % screen New ( same specs), 2 % screen

Also the doctor blade can have a negative impact on the highlight print quality. A worn-off, bended or
damaged doctor blade can lead to improper inking of dots especially at the edge of transitions, which
can be lead to very similar structures to overimpression of overinking effects.
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6.2.  Over-impression on the press

Often printers are over-squeezing a plate to improve the ink transfer in the solids. Although HD screens
are specifically designed to increase the stability of small dots, an over-impression always reduces the
possible highlight print quality.

A typical sign for over-impression is that a “needle structure” can be seen in the highlight dots as shown
below:

Typical over-impression pattern on microscopic
scale – the bended dot is clearly visible as white
“needle” with too much ink around it.

Typical over-impression pattern on macroscopic
scale: Strong graininess.

In many cases, over-impression can be reduced by using the right plate mounting tape that is
increasing the solid ink density. The printer then can reduce impression settings to improve the
highlights.

In other cases a change of plate type can solve this problem.
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6.3.  Avoid grainy appearance of the extreme highlights

The most visible graininess is created in case the design contains extended areas with flat grey
levels below 2%. As the HD screens are not printing with the full number of dots for grey levels below
approx. 2%, an effective reduction of the job LPI is generated that might increases the visibility of the
stochastic to the human eye.

In case the graininess is getting too visible, the corresponding areas in the CT image should be slightly
bumped up to a level where the HD screen is just printing with the full number of dots (see pictures
below).

Extreme highlights with HD screening:

• Needed to smooth transitions to zero
• Should not be used within extended flat tone

areas to avoid grainy appearance, especially in
case of over-impression

Lower highlights with HD screening (>2%):

• No visible graininess within extended flat tone
areas

6.4.  Smooth vignettes to zero

Short vignettes to zero are always smoothened by HD Flexo screens at the end. This is especially true
when objects are just placed on top of an empty background.

It is mandatory that technical vignettes to zero are ending at 0.78% rather than running all the way
down to 0%. This is because the RIP is mixing grey level 0%, 0.38%-0.78% which causes 0%-holes at
the vignette end. These holes are destroying the self-supporting structure of the HD Flexo screening
dots and are leading to dirty printing at the end of vignettes:
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Vignette ending at 0%:

• holes in the screens below 0.78%
• dirty printing at vignette end

Vignette ending at 0.78%:

• no holes in the screens
• smooth printing to zero

Short vignettes to zero are even working well in case a bump-up is applied to the HDScreen, as long
as the minimum tonal value is still showing a dot-size mix. Long vignettes to zero, e.g. over the whole
background of the job, will only run out smooth in case the bump-up is not too high. It is essential that
the first few grey values in the file are producing a visible stochastic like illustrated in the above left
figure.

If it is not possible to print these low grey levels without squeezing due to very heavy printing
conditions, it is recommended to reduce the line count just for this long vignette to a value where the
bump-up becomes reasonable low.

6.5.  Images

Digital noise should be eliminated from images by using Esko Artwork FlexoTools (clean below 0.78%)

6.6.  Mottling and fluting

Mottling is an effect that might become visible in case of uneven substrates.

Mottling can have various appearances:

• Structures in dot closure area (bridging issues):
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• Become significantly less visible with 4000ppi
• Curable with different dot shape (Round-Fogra (R) or Double-Circular (F) dot, the R dots can be

used in combination with offset angles to further reduce mottling)

• Fluting in corrugated:

• Prints darker on flute than beneath flute
• Can be cured by correct plate/tape/foam sandwich

• Mottling on adhesive label or paper stock (UV ink):

• Typical in full range 25% - 70%, sometimes also visible in shadows and solids
• Variation in substrate thickness changes the local ink transfer, leading to lighter and darker

areas.
• In this case the usage of R-Dots together with offset angles are recommended. The mottling

effect can be further reduced by using softer plates (e.g. DuPont DPN instead of DuPont DPR) or
using a different mounting tape.

• Mottling on paper stock (solvent ink):

• Very similar to mottling on adhesive label stock, same methods can be used to minimize this
effect.

• On top of that, often the usage of MicroCell screens is significantly reducing the mottling effect
thus solids and shadows are looking much smoother

Important:

Never use Offset angles in combination with circular screening on paper stock – this can lead
to a high-frequency overprint moiré in the mid-tones.

Although this can be a valid combination for other applications (e.g. aluminum printing).

The graph below gives some indication about mottling sensitivity of some DuPont plates in
comparison to the achievable highlight quality:
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7.  HD Flexo Plate Application Specifications

This chapter gives a detail definition of the application scenarios of all so far characterized digital flexo
plates.

Quality range of certified plates
Not all HD Flexo certified plates are delivering the same quality on press, the figure below illustrates
the quality vs. ink transfer capabilities for some DuPont plates:

Perfect transitions to zero are only achievable when using HD Flexo in combination with high quality
level plates.

However, the highlight quality for all other plates can always be significantly improved by using
HD Flexo. As a rule of thumb, the minimum achievable highlight density can be at least cut in half
compared to circular screening made with 2540ppi imaging.
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8.  QA for HD Flexo Plate-making

8.1.  Imaging quality

Check the engraving Quality as stated in the CDI Acceptance test section C “Imaging quality check”.

8.2.  How to check an HD Flexo plate

1. Target generation: Generate a target for the desired plate and linecount. The HD Flexo Screen
Installer shouldbe used to do that.

2. Platemaking: Image the plate and process it with the usual processing parameters.
3.
4. Judge the plate: Put the plate upside down on a light table and look at the circular 0.5% field with a

100x microscope. Remember that the circular is bumped by default.

Examples with a DPI45 at 150lpi:

Good reference plate Plate with processing problems

Circular 0.5% Circular 0.5%

HD36 0.5% HD36 0.5%
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HD36 3% HD36 3%

Case 1: Good result:

The 0.5% field looks similar to the reference plate. Meaning a solid top. All dots the same size. If
you touch this area with your fingertips it should have the same height as the surrounding solid
elements.

This plate is ready to print to finally pick the right screen.

Case 2: Insucient result

The 0.5 dots are much too small or gone - like in the right column. The height is lower then the
surrounding elements (use the touch test).

If you can not produce a usable plate, please get in contact with the plate supplier or Esko support.
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8.3.  Measuring dotsize and relief depth

Dotsize
Check the dot-diameter of the 0.5% circular (round) dot.

Measure the top of the dot:

Relief Depth
Measure the relief depth:

Expected dotsizes
The table elements is showing Dotsize for a 0.5% circular dot at 4000 dpi (in micron).

Type 133lpi 150lpi 175lpi 200lpi

DuPont

DPN 23 20 15

DPR 30 25 21

DPI 30 25 21

DFH 27 25 21

DFQ 24 20 15

DFS 25 20
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Type 133lpi 150lpi 175lpi 200lpi

Flint

ACE 20 17 15

ACT 20 17 15

FAB 27 23 21 18

FAC 20 19 18 13

Asahi

DSF 30 25 20 15

DEF 10 10

DSH 25 20 15

Mc Dermid

Rave 27 20

DMAX 40

Size is in μm = 0.001mm = 0.000039”

One tickmark on the 100x peak microscope is 10 μm.

HD Flexo Plate reference
Appendix B HD Flexo Plate reference round top on page 63 is helping to identify problems in
platemaking.

8.4.  UV Exposure

Intensity Recommendations
UV-Exposure is a critical factor in platemaking. As we need small stable dots this is more demanding
for HD Flexo.

The following picture shows the 4% field on a DFH45 with different UV-intensity:
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16mW/cm² 20mW/cm²

• Therefore we recommend to have more than 18mW/cm² UV intensity.

• Values below 18mW/cm² and above 16mW/cm² are usable, but quality will suffer. A bump curve or
bigger HD-dots may be used to compensate.

• Values below 16mW/cm² will require a bump curve for standard quality.
• The higher the temperature during UV-Exposure the weaker the dots will be.
• The exposure frame should have a cooled bed (not a glass bed).
• FAST plates require a cooled bed and more then 18mW/ cm² UV-intensity.

Use a calibrated Kühnast device (IZ001027) to measure the output power.
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9.  Appendix A HD Flexo 2.0 – “Best Practice”
Guidelines

HD Flexo is a technology that improves print quality based on the existing configurations of all
platemaking and printing environments. HD Flexo is an open system designed to work with all digital
flexo plates available in the market, with all press setups and ink systems. Esko Artwork is continually
extending HD Flexo to encompass new and existing digital flexo plates and flexo print applications.

HD Flexo is designed to

• increase the tonal range in the highlight as well as in the shadows
• print smooth transitions to zero
• increase the tonal dynamics and contrast of images - increase consistency and repeatability on

press.

To achieve maximum quality, the following guidelines should be followed:

Printing with UV inks
Printing applications:

• Labels, Folding Carton, Flexible Packaging and others

Plate recommendations (other plate types supported as well):

• DuPont DFQ, DPN, DPI, DPR
• Flint ACE, FAB
• Asahi DEF

HD screen selection:

• HD screen selection from “HD Flexo Installer - Labels section” Repro requirements:
• Digital noise should be eliminated from images by using EskoArtwork FlexoTools (clean below

0,78%)
• Technical vignettes to zero should end at 0.38%
• Round Fogra dot shape should be used for substrates sensitive to mottling (e.g. paper label stock)
• Job-linecount from 133lpi (52 L/cm) to 225lpi (80 L/cm) depending on Anilox quality
• HD screens should be used w/o any bump-up Tape recommendations:
• Medium hard tapes Printing requirements:
• Anilox system should match job requirements:

• Anilox-LPI ≥ 5 x Job-LPI
• Anilox cell volume < 5 cm³/m² (3 BCM/in²) in case transitions to zero are required

Printing with water based inks
Printing applications:

• Corrugated Pre-Print and Post-Print, Folding Carton and others Plate recommendations (other
plate types supported as well):

• Corrugated Post-Print: DuPont DPN, DuPont DS2, Flint ART
• Corrugated Pre-Print: DuPont DPR, DuPont DS2, Flint ART, Flint ACT
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• Folding Carton: DuPont DPR, DuPont DPN, DuPont DFQ, Flint ACT HD screen selection:
• HD screen selection from “HD Flexo Installer - Corrugated section” or “HD Flexo Installer - Folding

Carton” section Repro requirements:
• Digital noise should be eliminated from images by using EskoArtwork FlexoTools (clean below

0.78%)

• Technical vignettes to zero should end at 0.38%
• Round Fogra dot shape is recommended
• Job-linecounts (depending on Anilox and substrate quality):

• Corrugated pre-print: 133lpi up to 175lpi o Corrugated post-print: 100lpi up to 150lpi

• Folding Carton: 133lpi up to 175lpi

• HD screens should be used w/o any bump-up Tape and mounting recommendations:
• Soe to medium hard tapes
• 2.84 mm (112mil) plate thickness with compressible undercut for Post-Print corrugated

Printing requirements:

• Anilox system should match job requirements:

• Anilox-LPI ≥ 5 x Job-LPI
• Anilox cell volume < 5 cm³/m² (3 BCM/in²) in case transitions to zero are required

Printing with solvent inks
Printing applications:

• Flexible packaging and others

Plate recommendations (other plate types supported as well):

• For best overall quality use a hard plate (e.g. DuPont DPR/DFQ, Flint ACE, Flint FAB, MacDermid
RAVE, Asahi DSH) with which you can expect excellent highlights and smooth transitions to zero on
a suitable ink system (see below)

• Where highest ink density is required, and for white or spot color printing, use a softer plate (e.g.
DuPont DS2/DFS, Flint ACT, MacDermid DMAX, Asahi DSF). Transitions to zero are more dicult to
achieve using these plate types.

HD screen selection:

• For hard plates use screens from either the Flexibles Low Volume (LV) or Flexibles Medium Volume
(MV) section of the screen installer as indicated in the following table:

Anilox Ruling

Anilox Cell Volume

275–355 L/cm

700–900 LPI

355 L/cm–600 L/cm

900 LPI–1500 LPI

4.6 cm³/m²–7 cm³/m²

3 BCM/in²–4.5 BCM/in²

MV mandatory MV recommended

LV possible

1.5 cm³/m²–4.6 cm³/m²

1 BCM–3 BCM

MV recommended

LV possible

MV possible

LV recommended

• For softer plates, always use screens from the Flexibles Medium Volume (MV) section of the screens
installer Repro requirements:

• Digital noise should be eliminated from images by using EskoArtwork FlexoTools (clean below
0.78%)
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• Technical vignettes to zero should end at 0.38%
• Job-linecounts 120lpi to 225lpi (depending on Anilox and ink quality)
• HD screens should be used w/o any bump-up
• When using softer plates and/or MV screening, transitions to zero will be hard to achieve. In

these cases use a “minimum-dot” repro (running dot) instead.

Tape recommendations:

• With hard plates, use a medium-firm mounting tape such as Lohmann 5.3 or equivalent
• With softer plates, use a medium-soe mounting tape such as Lohmann 5.2 or equivalent
• High performance mounting tapes (eg the Lohmann HP series) are preferred in order to maintain

dot stability over longer print runs Printing requirements:
• Anilox system should match job requirements (Anilox-LPI ≥ 6 x Job-LPI)
• Standard inks with standard viscosity (22s or above)
• Ink drying must be well controlled when printing transitions to zero
• In case of printing problems, refer to the HD Flexo Applications Guide for additional advice on

troubleshooting

62



10HD Flexo

10.  Appendix B HD Flexo Plate reference
round top

Intension
Judge a plate for decent platemaking. Especially main - UV - exposure.

How it works
Each HD Flexo target contains a dot-fail-stripe which is the same for all plates and linecounts.

The number below the fields indicates the number of pixel used for a square dot. So the field 16 is filled
with dots of 4*4 pixel, the 20 of 4*5 pixel…

In new templates the dot-fail-stripe consists of three rows. We refer to the top row in this document
which is equal to older one-row layout. The following table show’s pictures of these fields. The first
picture is taken from the field which has recognizable dots inside (stable or not).
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Left side 9 pixel right side 16 pixel

The field on the left side is empty like in the picture above. The second picture is taken from the field to
the right.

DuPont DFH45

16 20

DuPont DFH67

16 20

DuPont DFQ45
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16 20

DuPont DFQ67

16 20

DuPont DPI45

16 20

DuPont DPI67
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16 20

DuPont DPR45

16 20

DuPont DPR67

16 20

Flint ACE45
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16 20

Flint ACE67

16 20

Flint ACT45

25 30

Flint ACT67
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16 20

Flint FAB45

16 20

Flint FAB67

30 36

Flint ACT67
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16 20

Flint FAB45

16 20

Flint FAB67

30 36

MacDermid MAX67
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16 20

Asahi DEF45

16 20

Asahi DEF67

16 20

Asahi DSF45
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20 25

Asahi DSF67

20 25

Asahi DSH45

20 25

Asahi DSH67
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20 25

Dantex DRF80

4 9

Jet LSL114

4 9
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