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1 Introduction
Global Graphics Software have added a number of additional halftone screen
forms to the Harlequin RIP. The Harlequin Screening Library includes
Harlequin Precision Screening™ (HPS™) as well as the options listed below –
see tech note Hqn002 for more details on HPS.

2 Harlequin Chain Screening™ (HCS™)
Harlequin Chain Screening uses a long ratio elliptical dot. When used for pro-
cess color separations the angles used are 60° apart, rather than the more
common 30° apart used for most offset litho work. This gives an overall trian-
gular pattern and produces a very fine rosette structure. The angles used are -
45, 45, -15, and -75 degrees for yellow, magenta, cyan, and black respectively.

When used at high frequencies, this screening set is extremely good at holding
detail in continuous tone areas (e.g. scanned images), but can suffer from
worse object moiré than, for example, elliptical dots if the subject of the image
contains fine patterns.

It is also very good at creating smooth, flat looking tints in process color work
even at low screen rulings, although care must be taken at the edges of such
tints, where patterns can occur unless they are bounded, e.g. with a black rule.

The screen frequency keyed into the RIP will be used for HCS screens, but the
angle will be ignored and an angle selected automatically based on the color
separation being processed.

It is recommended that Harlequin Precision Screening also be turned on while
using HCS – at higher frequencies the extra grays functionality of HPS should
be used.
1
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3 Harlequin Dispersed Screening™ (HDS™)
Harlequin Dispersed Screening is Global Graphics Software’s “FM” screening
technology. The main advantages of using HDS are that it produces no moiré,
it has better definition than conventional screening and registration is less crit-
ical. HDS also has a visually pleasing screen structure and is generally more
printable than other “FM” screens. Finally, it should be noted that HDS is
intended for use with a wide range of printing processes.

Instead of using a fixed shaped dot structure, HDS uses irregular clusters of
pixels to form an irregular HDS dot. The distribution of these dots/clusters
through the screen is what gives HDS its characteristics.

Four variations of HDS are supplied with RIP version 3.2, named HDS Fine,
HDS Medium, HDS Coarse and HDS Custom. Versions 3.3 and later include
five variations – HDS Super Fine, HDS Fine, HDS Medium, HDS Coarse
and HDS Super Coarse.

These variations differ in the size and distribution of the HDS dots (clusters)
used to create tints. The selection of which to use should be based on the phys-
ical characteristics of the image setter being used, together with details of the
plate making, press, ink, paper and press environment.

In general, the higher the quality of the entire printing process the smaller the
HDS dot that can be used. In particular, the Coarse HDS screen can be used
with capstan and/or infra-red diode image setters whereas the Fine HDS
screen is best used with high quality visible laser image setters capable of
holding single laser spots. The Coarse HDS screen is best selected on presses
which cannot hold very fine detail such as high speed Web-offset printing.
The physical size of the HDS dot created with each of these options will vary
both with the image setter laser spot size, and the resolution at which it is
driven. Super Coarse is designed to be suitable for use in newsprint applica-

1. The sample strips for each spot function are shown at very coarse screen rulings so
that the structure may be seen. We do not expect screens to be used at this low a screen
frequency in production work. The HDS samples have been artificially enlarged to
show the structure – they will never appear as coarse as the diagrams may suggest.
Numbers under the strip refer to percentage dot cover.
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tions on image setters at mid-range resolutions, i.e. 1000 to 1600 dpi. Super
Fine is designed for output devices where final copy is produced directly, e.g.
laser or ink-jet printers.

The HDS Custom screen shipped with version 3.2 revision 26 was similar to
HDS Medium. In revision 27 the custom screen is the same as that named
Super Coarse in versions 3.3 and later. The intention behind including this
variant is that it can be replaced with an alternative setting for specific pur-
poses should that prove to be necessary.

Both the frequency and the angle supplied in the Screening or Separations
dialog are ignored when using HDS screens, except for calibration.

As with any high definition screening technology, accurate calibration is
important for good quality output using HDS, and it may be necessary to
create several calibration sets for use with different presses or different paper
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3 Harlequin Dispersed Screening™ (HDS™)
stocks on a given press. If you need to do that then you can define several
HDS calibration sets, each covering a different range of screen frequencies,
then select the calibration set to be used by choosing a frequency in the Screen-
ing dialogs. In most circumstances however, a single calibration set will be
sufficient and should therefore cover any line frequency which might be set in
the screening dialogs or requested by a PostScript language job. The HDS
screens are symmetric, i.e. a single calibration set may be used for both posi-
tive and negative output.

Though HDS screens do not have the same lines per inch (lpi) characteristic as
conventional screening the following rough comparisons might be useful. If
we take the case of an image setter working at 1524 dots per inch (dpi) with a
relatively small dot size (less than 20 µm), then HDS Coarse has a dot gain on
film only slightly higher than a conventional 150 lpi screen in the midtones,
and holds up better than the conventional screen in the highlights and the
shadows. HDS Medium has a similar correspondence to a 200 lpi screen at
1524. Finally, HDS fine has characteristics similar to a 300 lpi screen, and
needs similar careful handling to obtain good results. It should be noted that
the lpi correspondence will change more or less proportionately to the image
setter resolutions. For example, a rough correspondence to a 100 lpi screen is
given by HDS Coarse at 1016þdpi, though if the final press has high dot gain
this still has to be taken into account in the calibration.

As can be seen from the above comparison with conventional screening, many
people using HDS screens will become aware of the issues required to print
very fine detail on film for the first time. The following hints and suggestions
are useful when working with the HDS screens, particularly HDS Fine, and
also apply to conventional and other screens at very high line frequencies.
They are not intended as a definitive guide, but as a starting point for produc-
ing HDS output. Consideration should be given to every stage of the process,
including:

a. While scanning, the required unsharp masking settings may be different
from those used for conventionally screened output.

b. When producing film positives we have found that the best results are
produced if a relatively small laser spot size is used in conjunction with
exposures sufficient to give solids with densities of between 3.5 and 4.0.
However, this may not be applicable to every image setter.
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c. When making plates and proofs great care should be given to ensuring
that the film is clean and dust free. Other adjustments to ensure intimate
contact between film and proof /plate medium, such as increasing the
vacuum pump-down time (For example from 20 seconds to 60 seconds
or more), should be adopted.

d. When printing on a press with relatively high dot gain, particularly for
Web-offset, an adjustment may have to be made for the higher dot gain
in the midtones due to the finer detail in the screen. Various schemes
have been used for this, one approach is to calibrate the screen for the
press directly, but you should be aware that images are normally
scanned with a modest press compensation already in place which
should be taken into account. One example of a step by step approach
that will produce predictable results in most situations is the following:

• Apply whatever steps are appropriate as above (a) (b) (c) consistently
through the process.

• First calibrate the conventional screen for which the scan was made to
film, typically this will be a standard 150 lpi screen for commercial
printing.

• Second print the conventional (calibrated to film) strip next to a (cali-
brated to film) strip of the target high frequency screen. Making sure to
aim for a standard print run e.g. by aiming at the density values of run-
ning strips on the plates.

• Finally, add the gain of the target strip to the calibration set of the target
screen, and subtract the gain of the conventional strip. For example if
50% tint in the target strip comes out as 65% on the printed sheet, and
50% tint in the conventional screen comes out as 55% on the printed
sheet, then the value to add to the target film calibration for 50% in the
calibration manager is: the target gain, 15%, minus the conventional
gain, 5%, which is 10%.

The press adjustment calculated above should then be added whenever the
target screen is re-calibrated for film.
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3 Harlequin Dispersed Screening™ (HDS™)
The above process works by allowing HDS screens to mimic the weight of a
conventional screen on the press; it is only intended as an example, and there
are other ways of tackling the same problem. Once good results are achieved
the production manager will be able make aesthetic adjustments around that
base in the normal way.

HDS screens have no angle as such, but are rotationally isotropic (they have the
same characteristics in every direction). Even though the screen angle is
ignored, different patterns will be used for each process separation. This does
not depend on the screen angle originally selected, but uses the automatic
color separation detection as described later.

While HPS has no direct effect on HDS, the extra gray level controls do, and
we recommend that extra grays (up to a gray level limit of around 512) be
used. In RIP version 3.3 windowing RIPs this can only be selected if HPS is
turned on. There is no performance or quality penalty for enabling HPS and
you are recommended to do so. The gray level limit may be set without
enabling HPS in version 4.0 and later.

The screen caches used by HDS mean that HDS output is produced at virtu-
ally identical rates to that using other screening systems within the RIP. The
caches are reasonably large, although not significantly greater than those used
for many screen frequency/resolution/angle combinations. Do not select very
large values for Maximum Gray Levels unless you have very large amounts of
RAM available to your RIP.

Unlike HPS, HCS or HMS the screen caches used by HDS cannot be created by
the RIP if they are not present when a screen is selected. Each of the variants of
HDS requires four cache files to be installed into the SW/Screens directory.
These are saved in directories named HDS-<set>-<color> where <color> is 0,
1, 2 or 3. The <set> part of the name is B for fine, C for medium, D for coarse or
N for custom (under 3.3 and later the names use E for super coarse. 3.3 revi-
sions 5 and 6 used T for super fine, while 3.3 revision 7 and all revisions of 4.0
and later use A), e.g. the directories for caches for coarse HDS screens will be
called HDS-D-0, HDS-D-1, HDS-D-2, and HDS-D-3. Installer applications
supplied by Global Graphics Software for use with the RIP will automatically
install all appropriate cache files.
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The MaxTable system parameter is ignored for HDS screens, as is the value set
for Rotate screens with page on windowing RIPs (the ScreenRotate

system parameter).

Compression of page buffers is less efficient with HDS than other screening
techniques (it is a general rule of compression that increased randomness in
data reduces the amount by which it can be compressed). You should there-
fore expect compressed page buffers to be larger when using HDS, and disk
performance will be marginally more important to total throughput.

In versions of the Harlequin RIP before 4.1 HDS screens cannot be used if the
horizontal and vertical output resolutions selected are not equal. In version 4.1
this is allowed, but the screens are simply distorted. This means that they will
work fine for devices where the two resolutions are very similar. On some
devices it may be possible to use some HDS screen variants when the two res-
olutions are significantly different, e.g. where one is double the other, but you
should test that the output is of suitable quality in such cases.

4 Harlequin Micro Screening™ (HMS™)
Harlequin Micro Screening uses a Respi screen structure to allow greater high-
light gradation even at high screen rulings. It does this by using half the nom-
inal screen between 0 and 5% dot area and between 95 and 100% and the
nominal screen ruling between 20% and 80% dot area. Between 5 and 20%,
and between 80 and 95% HMS goes through transition zones.

HMS was developed for the imaging dynamics typical of imagesetter and
platesetter systems. As such, users would not see the benefits of HMS on typi-
cal Ink Jet devices or other highly non-linear output systems.

Two variants of HMS are included in HSL; one where the dot shapes in the 20
to 80% tints are very similar to the standard Euclidean dot shape, and one
where they closely resemble the standard Elliptical shape.
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5 Automatic detection of color separations
If you are currently limiting the screen frequencies that you use because you
cannot be certain of holding the small highlight and shadow dots with finer
screens then HMS should allow you to output at significantly higher frequen-
cies. It will, however, not assist if you need to limit your screen frequencies
because of press registration problems.

HMS may be used to extend the length of print runs in situations where this is
normally limited by drop-out increasing as the print run progresses.

HMS will act on both the screen frequency and angle as defined on the Screen-
ing or Separations dialog in the RIP.

Careful calibration can improve output quality when using HMS. The Euclid-
ean variant of HMS is symmetrical, but you should normally produce sepa-
rate calibration sets for positive and negative output of the Elliptical HMS
form.

5 Automatic detection of color separations
One of the requirements for both Harlequin Chain Screening and Harlequin
Dispersed Screening to work correctly is that the RIP knows which color is
being interpreted for process separated work. While this was known before
for auto-separated jobs, all revisions of the Harlequin RIP supporting HSL are
also capable of detecting which color is being interpreted in a pre-separated
PostScript language file from a very wide variety of applications. This detec-
tion is based on knowledge of redefinitions of PostScript language color oper-
ators such as setcmykcolor, and on comments produced by some
Technical Note Hqn015: v1.10 Jan 2006 Commercial in Confidence 8



9

applications, such as the %%PlateColor comment used by QuarkXPress.
Detection is not dependent on any particular set of screen angles being
selected by the sending application.

While the detection methods used have a very high success rate they are not
guaranteed to function with all PostScript language files generated by all
applications. To date the only jobs where the detection mechanism has been
discovered to fail are pre-separated jobs printed direct from Adobe Photo-
Shop. These files include no indication of the plate color.

The detection mechanism signals the information it gathers to other parts of
the RIP by setting the Separation system parameter to be a string containing
the name of the current color e.g. (Cyan).

Detection based on operator redefinition may be disabled by setting the
DetectSeparation system parameter to false (the default value is true).
Detection mechanisms based on comment parsing may be disabled by remov-
ing the relevant definitions in the HqnParseComments procset, or by adding
definitions which overwrite them.

6 Copy Protection
The new screen sets are being supplied as cost-extra options in the Harlequin
RIP.

The code to handle all of them will be present in all RIPs shipped, but they
will need to be enabled using key numbers. Each key number will be tied to
both a specific screening style and to the serial number of the RIP for which
the option is required. Please contact your Global Graphics representative for
details of pricing on each screen set or bundle of sets.

There is no need to change dongles in order to enable a new screening option
although, of course, you are free to set up a system which involves dongle
swaps if that better fits your distribution scheme.

Where the RIP itself is secured with a dongle the security number of the
dongle is used as the RIP serial number. Please note: the number printed on
the dongle itself and marked as ‘serial number’ is the dongle hardware serial
number. The number used by the RIP is that reported on the log supplied with
dongles as the security number.
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7 Switching HSL on in a windowing RIP.
Unix RIPs take the serial number from the permit file or dongle as appropri-
ate. For historical reasons there are a large number of permit files for Unix
command line RIPs in existence that return a serial number of 1, and some
where the top bit of the number is set (when read as a 32-bit number). Because
of the scale of duplication of these numbers and because our code reads serial
numbers as 32 bit signed integers we will not issue HSL key numbers for these
serial numbers. If you wish to add HSL options to RIPs that currently report
these numbers please contact us to replace the existing permit files.

If you are using a RIP secured in some other way then please contact us if you
need to discuss how the serial number is derived.

In all cases the PostScript language operator serialnumber will return the RIP
serial number. There is an additional routine called checksum in statusdict

which may be used to calculate a checksum for the serial number2.

To make this determination even easier windowing RIPs (e.g. those on Macin-
tosh, Windows and Windows NT) reports the serial number and its checksum
in the System Monitor while the RIP is starting up.

The spot shape for HSL screens returned by currentscreen or currenthalf-
tone is a valid PostScript language spot shape, to the extent that PostScript
language code which uses common techniques for changing screen frequency
by calling currentscreen followed by setscreen will re-instate the same
screen set after that code as before. This is a “dummy” spot function, however,
and is not, a true description of the way in which the screen is generated.

7 Switching HSL on in a windowing RIP.
The key numbers are entered through a new dialog accessed from the Config-
ure RIP dialog on windowing RIPs.

2. The checksum procedure requires an integer argument on the operand stack and re-
places it with the checksum for that integer.
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Click on the Extras button in the Configure RIP dialog to display the Extras
dialog:
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8 Selecting an HSL screen set in a windowing RIP
There is one entry in the list on this dialog for each of the HSL screen sets. Sets
which have been enabled will have a tick mark displayed to their left. To
enable a new set, select it in the list and click on Add Feature.

Enter the key number supplied by Global Graphics Software into the Pass-
word dialog which appears, then click on OK to return to the Extras dialog and
OK again to return to the Configure RIP dialog.

Key numbers already entered may be changed by selecting the appropriate
entry in the list on the Password dialog and clicking on Add Feature.

Each key number supplied by Global Graphics Software includes an internal
checksum in order to detect if the number has been transmitted or typed
incorrectly. The Password dialog will reject numbers which have been typed
incorrectly (i.e. where the internal checksum is invalid). It will, however,
accept all numbers where the checksum matches the rest of the key number. In
order to avoid confusion, a key number will also be rejected if it is entered in
the Password dialog for the wrong option, e.g. if an HDS key number is
entered for HCS it will not be accepted.

The fact that the password dialog accepts a number does not necessarily
imply that the number is correct for that particular screen set on that particu-
lar RIP.

8 Selecting an HSL screen set in a windowing RIP
Once enabled each screen set adds one or more entries to the Spot Function
pop-up menu in the Screening Setup dialog. The example below is from RIP
version 3.2 – versions 3.3 and later are similar.
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Note that a screen set will be enabled to the point of the user being able to
select it in the Screening dialog as long as a non-zero value has been entered in
the Password dialog for it. This does not mean that an attempt to use the
screen will succeed if the key number entered is invalid for the RIP serial
number currently in use.

9 Switching HSL on from the PostScript language
Core RIPs and Unix command line RIPs may define the key numbers in Post-
Script language configuration files run when the RIP starts up. The same func-
tionality is available for users of other RIPs should it be required.

The key numbers are passed to the RIP as system parameters called HCS, HDS
and HMS respectively, thus a configuration file to turn on HCS and HMS might
look like:
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10 Selecting a screen set from the PostScript language
<<
/HCS 123456
/HMS 456789
/Password 0

>> setsystemparams

10 Selecting a screen set from the PostScript language
In RIP version 3.2 all screen sets may be selected by setting the OverrideSpot-

Function system parameter. The following integer values should be used.

In RIP version 3.3 and later all screen sets may be selected by setting the Over-

rideSpotFunctionName system parameter. (OverrideSpotFunction is ignored
in version 3.3 and later). The following string values should be used:

Note that setting this parameter will override any screens defined within a
PostScript language job itself.

OverrideSpotFunction OverrideSpotFunctionName

HDS – Super Fine NA (HDS-A)

HDS – Fine 12 (HDS-B)

HDS – Medium 13 (HDS-C)

HDS – Coarse 14 (HDS-D)

HDS – Custom 15 NA

HDS – Super Coarse NA (HDS-E)

HMS-Euclidean 16 (HMS Euclidean)

HMS – Elliptical 17 (HMS Elliptical1)

HCS 18 (HCS)
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11 Availability
The Harlequin Screening Library is available in version 3.2 from revision 26
onwards, in version 3.3 from revision Beta 5 onwards, and in all revisions of
version 4.0 and later.

12 Troubleshooting
An undefinedresult error from setscreen, setcolorscreen or sethalftone
will probably be caused by one of the following:

a. An attempt has been made to use a screen set which has not been
enabled, or where the key number entered for that screen set is incorrect
for the current security number. This could occur if an incorrect key
number has been accidentally entered or if the dongle or permit file has
been changed from that for which the key number was originally cre-
ated.

Selection of HSL screens in the Screening dialog in windowing RIPs is
enabled when any non-zero number is entered in the Password dialog
box for that screen set – it does not necessarily imply that the number
entered is correct for use with the specific dongle connected.

b. An attempt has been made to use an HDS screen, HDS has been cor-
rectly enabled, but one or more of the appropriate HDS screen caches is
not present.

Change history

v 1.4 94.10.24 a note on HDS not being usable for
split resolutions was added. Over-
rideSpotFunctionNames for super fine
and super coarse HDS screens
added.

v1.5 94.11.09 Correct OverrideSpotFunctionName
for HMS Elliptical.

v1.6 95.02.17 Correct OverrideSpotFunctionName
for HDS Super Fine
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12 Troubleshooting
v1.7 96.01.03 Update details of revisions in which
HSL is available.

v1.8 96.07.26 Note that HDS can be used for
unequal resolutions in Scriptworks
version 4.1.

v1.9 2001.06.11 Updated cover page and copyright
page.

Removed references to ScriptWorks
and replaced with Harlequin RIP.

No other changes made to text.

v1.10 2006.01.17 Added note in HMS section making
clear that HMS is not suitable for
modern inkjet devices.

Updated copyright and logos.

Change history
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Copyright and Trademarks

Harlequin Screening Library

Version 1.10

January 2006

Document issue: 101

Copyright © 1992–2006 Global Graphics Software Ltd.

All Rights Reserved. No part of this publication may be reproduced, stored in a retrieval sys-
tem, or transmitted, in any form or by any means, electronic, mechanical, photocopying, record-
ing, or otherwise, without the prior written permission of Global Graphics Software Ltd.

The information in this publication is provided for information only and is subject to change
without notice. Global Graphics Software Ltd and its affiliates assume no responsibility or lia-
bility for any loss or damage that may arise from the use of any information in this publication.
The software described in this book is furnished under license and may only be used or copied
in accordance with the terms of that license.

Harlequin is a registered trademark of Global Graphics Software Ltd.

The Global Graphics Software logo, the Harlequin at Heart Logo, Cortex, Harlequin RIP, Harle-
quin ColorPro, EasyTrap, FireWorks, FlatOut, Harlequin Color Management System (HCMS),
Harlequin Color Production Solutions (HCPS), Harlequin Color Proofing (HCP), Harlequin
Error Diffusion Screening Plugin 1-bit (HEDS1), Harlequin Error Diffusion Screening Plugin 2-
bit (HEDS2), Harlequin Full Color System (HFCS), Harlequin ICC Profile Processor (HIPP),
Harlequin Standard Color System (HSCS), Harlequin Chain Screening (HCS), Harlequin Dis-
play List Technology (HDLT), Harlequin Dispersed Screening (HDS), Harlequin Micro Screen-
ing (HMS), Harlequin Precision Screening (HPS), HQcrypt, Harlequin Screening Library (HSL),
ProofReady, Scalable Open Architecture (SOAR), SetGold, SetGoldPro, TrapMaster, TrapWorks,
TrapPro, TrapProLite, Harlequin RIP Eclipse Release and Harlequin RIP Genesis Release are all
trademarks of Global Graphics Software Ltd.

Protected by U.S. Patents 5,579,457; 5,808,622; 5,784,049; 5,862,253; 6,343,145; 6,330,072;
6,483,524; 6,380,951; 6,755,498; 6,624,908; 6,809,839.

Other U.S. Patents Pending

Protected by European Patents 0 803 160; 0 772 934; 0 896 771; 672 29 760.8-08.

Portions licensed under U.S. Patent No. 5,212,546; 4,941,038.

TrueType is a registered trademark of Apple Computer, Inc.

The ECI and FOGRA ICC color profiles supplied with this Harlequin RIP are distributed with
the kind permission of the ECI (European Color Initiative) and FOGRA respectively, and of
Heidelberger Druckmaschinen AG (HEIDELBERG).

The IFRA ICC profiles supplied with this Global Graphics Software are distributed with the
kind permission of IFRA and of GretagMacbeth.
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12 Troubleshooting
International Cooperation for Integration of Processes in Prepress, Press and Postpress, CIP4,
Job Definition Format, JDF and the CIP4 logo are trademarks of CIP4.

Adobe, Adobe Photoshop, Adobe Type Manager, Acrobat, Display PostScript, Adobe Illustra-
tor, PostScript, Distiller and PostScript 3 are either registered trademarks or trademarks of
Adobe Systems Incorporated in the United States and/or other countries which may be regis-
tered in certain jurisdictions.

Global Graphics Software Ltd is a licensee of Pantone, Inc. PANTONE® Colors generated by
ScriptWorks are four-color process simulations and may not match PANTONE-identified solid
color standards. Consult current PANTONE Color Publications for accurate color. PANTONE®,
Hexachrome®, and PANTONE CALIBRATED™ are trademarks of Pantone, Inc. © Pantone, Inc.,
1991.

Other brand or product names are the registered trademarks or trademarks of their respective
holders.
US Government Use

This Harlequin RIP software is a computer software program developed at private expense and is subject to the following
Restricted Rights Legend: “Use, duplication, or disclosure by the United States Government is subject to restrictions as set
forth in (i) FAR 52.227-14 Alt III or (ii) FAR 52.227-19, as applicable. Use by agencies of the Department of Defense (DOD) is
subject to Global Graphics Software’s customary commercial license as contained in the accompanying license agreement,
in accordance with DFAR 227.7202-1(a). For purposes of the FAR, the Software shall be deemed to be ‘unpublished’ and
licensed with disclosure prohibitions, rights reserved under the copyright laws of the United States.” Global Graphics Soft-
ware Incorporated, 5875 Trinity Parkway, Suite 110, Centreville, VA 20120.
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