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Designing Digital

Welcome to the amazing world of colour.

KonicaMinoltastrives to be your vendor of choice for affordable, high quality
colour output solutions.

The goal of thisguideisto educate users on the use of a colour printer when the
printer is being utilized as afinal output device. Final output devices are discussed
In the next section.

Professional colour users will also benefit from learning some of the issues they
will encounter when designing for a colour copier as a“composite proofing”
device or to supplement offset printing with shorter-run digital printing.

Additionally, this guide will instruct users how to match colour 100% accurately
when printing to a Konica Minolta colour laser copier or printer using the “ Konica
Minolta Colour Survival Kit” which comes standard with every Konica Minolta
colour multi-functional device in Canada.

The “ Konica Minolta Colour Survival Kit” isaunique colour matching process
that allows users to select printable colours based on known colour mixtures from a
spectrum of colours. By selecting the colours from the Colour Survival Kit palette
you are able to obtain the colour you desire. The The* Konica Minolta Colour
Survival Kit” has an additional benefit of showing a user when acolour is “out of
gamut” (or out of range) for the printer. This saves you time and allows you to
make decisions on how to proceed with colours which can not be print on your
colour copier or printer.

When a user printsto a colour printer for the first time, they quickly begin to
realize that printing in colour is not as simple as printing in black and white. This
guide should be one of the first resources that a user turns toward to find the
recommendations and solutions to the most common issues seen on virtually every
colour printer or copier on the market.

This guide will offer solutions and suggestions to some of the most common issues
that occur on a colour copier / printer.

Some of the issues that this guide will discussinclude;

Matching colours

Working with Pantone

Solid colours

Blends and Gradations

Front to back registration when duplexing
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In addition to offering solutions to some of these common issues, this guide will
introduce many tips and best practices utilized by many colour professionals.

Asyou read this guide, you must determine if the ideas and suggestions brought
forward will work for you. The guide will expose you to the issues and introduce
generic solutions that may need to be tweaked or altered for your environment or
equipment.

Some of the ideas and suggestions brought forward in this booklet may be
considered rudimentary for experienced colour users. In today’ s digital colour
printing environment, it isimportant to recognize that most users have not been
exposed to basic colour printing ideas and principles.

As amanufacturer, it is KonicaMinolta’ s goal and responsibility to ensure that our
users have a great experience with our products. Part of this processisto make
certain that users are aware of the capabilities and issues that will arise when
printing in colour.




The Beginning
TheMost Important Question
The most important question a user can ask themselves when designing a colour

document is: “What is my Final Output device?’. The Final Output deviceisthe
printer that you have selected to print your colour document on.

Once you have determined your Final Output device, you can then make decisions
regarding the design of your document. Some of the questions that need to be
answered prior to creating your colour document are dependent upon your
equipment or document and may include:

Arethe colours| require available in the printer | am printing my document on?

e Colour printers/copiers can not print all colours

If my document is duplexed, how accurate does the front to back registration need
to be?

e Thisanimportant question if you are creating business cards or you intend to print
on both sides of the paper and lining up both sidesis important.

e Additional consideration must be given to the correct design of the document when
attempting to cut or duplex print on the paper.
How will my large areas of solid coloursor gradations appear on the printer?

e Many colour printers have issues when printing certain solid colours or gradations

Does the printer offer good Pantone simulations and how close are they to the
actual colour?

e Pantone was never designed for a colour laser copier or printer. Y ou must determine
how you want to handle your Pantone colours.

How fast and what additional finishing features are available on the printer?

e |f you have deadlines to meet, how fast your printer operates and finishes documents
will be critical to completing your print job on time.

Once you are able to answer these and other questions regarding your fina printer,
you can then design your document quickly and easily and obtain the printed
colour results you desire.

If auser failsto get these answers prior to the creation of their document, the result
Is last minute modifications to the document or the lowering of the users
expectations of the colour output. In most situations, neither of theseis desirable.
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Two Primary Usesfor a Colour Copier / Printer

There are two primary ways that users utilize their colour printer. A colour
copier/printer can be utilized as a Final Output device and/or as a Composite Proofing
device.

As a Composite Proofing device, the desire exists for supplemental or ongoing short
run colour print jobs to match the printing press from the same computer file. One of
the largest misconceptions in the marketplace today is the belief that a single colour
document can be printed to multiple colour devices and the same colour results can be
obtained. Even with today’ s sophisticated colour management technol ogies, the same
colour document printed to different colour printers will be visualy different in some
areas.

The requirement of short run colour prints to match a printing press print (or other
colour printer) by Composite Proofing usersis amaturing goal for all colour
copier/printer manufacturers. Whileiit is not possible to match colours 100%
accurately to another colour device, colour management technologies are allowing
this desire to become closer to aredlity.

Composite Proofing

Using a colour printer or copier as a Composite Proofing device implies that the
colour printer is being utilized as an intermediate “ proofing” device prior to printing
the document on another device to obtain the final output results. In this type of
workflow, the final output deviceisusualy atraditional printing press but could
include other devices such as large format inkjet or high speed digital printing.

When using a colour printer or copier as a Composite Proofing device, the goal isto
setup the colour printer to simulate the printing press as close as possible. This allows
the designers of the colour document to obtain a*“feel” of how their document will
appear on the printing press.

Theword “feel” is used because there are limitations on how close a colour
copier/printer can be made to simulate a printing press or other device. Ultimately, the
goal and desire of users and many manufacturersisto have adigital colour printer or
copier offer virtually identical print results to a printing press. When this occurs, this
will allow the printing industry to archive a single colour document and when
additional prints are required, depending on the quantity, they will be able to print
additional sets either digitally or through traditional printing press methods.

It is important to note that in today’ s marketplace, the same document printed to a
printing press and a high speed digital device will not typically offer identical
colour results. Colour differences can range fromminor to significant.

It isthislimitation in digital colour printing technologies that forces you to ask the
guestions listed on page 6.
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Final Output Device

Over 90% of al colour documents that are created today will never be printed on a
printing press.

When a colour copier or printer isused asa Final Output device, thisimplies that
the document is being designed and printed digitally without going to another
device such as a printing press.

The output from the digital copier or printer is given to the final reader or recipient,
therefore; the name, Final Output.

Typicaly this choice is made when the document life span is shorter. An example
of short life span colour documents would include proposals, sales materials,
variable data, mail merges and other documents that are not typically archived for
later printing.

For those users that plan on utilizing their colour copier in this fashion, this booklet
will offer solutions to the most common issues that will arise. Being aware of these
Issues in advance will allow the user to design their colour documents more
quickly and correctly for colour printing. Without this information, documents can
print with incorrect colours, imperfect registration, bad solid colours, banding in
blends and many other undesirable colour printing effects.

Your Colour Printer or Copier

One of the most important features that your colour printer or copier must haveis
the ability to offer consistent colour. |magine printing a document on your printer
today and then printing the same document tomorrow and obtaining different
colour results. Thisis unacceptable to most users and leads to an unmanageable
workflow.

Colour consistency on most printers and copiers is done via a manufacturer
specific internal process or could involve amanual process referred to as
calibration. In some devices, it is combination of both.

Please read your users manual to learn how your colour printer obtains and
maintains colour repeatability and how frequently you need to calibrate. If you are
required to perform a manual calibration, the frequency of your calibration will be
dependent upon one of several issues, including;

How vital and accurate does the consistency need to be?
Does the printers colour drift over time or along print run?

Are you printing large quantities of colour pages over a short period of
time?
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Each of these issues may require you to calibrate more frequently.

In general, most business users will be satisfied with aweekly calibration while
more demanding colour environments such as print shops and graphic design users
may require at least adaily calibration.

An important side note for users that are performing the calibration isto calibrate
your printer for the paper you intend to print on. If you find that you don’'t have the
ability (or time) to calibrate for every type of paper you use, calibrate on the
brightest and whitest paper possible which will offer the widest spectra range of
your colours. Apply this calibration to all papers to obtain good results on al
papers. For some printers and copiers a densitometer or spectrophotometer
represents the best device(s) to obtain the best possible calibration.

Now that you have a colour printer/copier that offers you the same colour results
on adaily basis, it is now possible to implement proven workflows that allow you
to create high-quality colour accurate documents.

Utilizing a Colour Standard

If your organization has been using a colour printer or copier for aperiod of time,
there is acomfort level that many of the users have with the way that colour
printer/copier prints colours.

Through trial and error (in most situations), the end user has found what has
worked for them in obtaining their colours, and is able to obtain the results they
want.

When anew colour copier or printer isintroduced into this environment, it is likely
that the entire trial and error process may have to be performed again for the user
to obtain the results that they want. Needless to say, this becomes a level of
frustration for the user.

To reduce or eliminate many of the issues seen when printing to different printers
and colour copiers, it is recommended that your next colour printer/copier contain
a standard that is adhered to by many of the manufacturers. The standard that most
manufacturers are attempting to simulate is SWOP (Specifications for Web Offset
Printing). Not all colour copiers, printers or raster image processors (RIPS) adhere
to this standard. It will require investigation to ensure that the colour printer or
copier you are acquiring meets this standard.

Thefirst time you introduce this standard to your environment, you will still have
Issues of setting up your documents to print with the colours you desire (in
comparison to your previous colour printer or copier) but, the benefit is that you
are now designing your documents to a standard that is transferable to other
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devices. Thisis much better for an organization rather than designing documents
differently for each colour printer and copier.

The SWOP standard has been adapted from the printing press environment and has
been applied to many colour copiers and printers. Thisis the standard that you
want to have in your colour printer or copier to allow similar printing across
different colour copiers and printers.

While there are strengths and weaknesses to utilizing the SWOP standard, the
importance of adhering to a standard far outweighs some of the weaknesses seen in
the SWOP standard.

This standard implies that your colour printer or copier is ableto offer results that
are similar (not identical) to a printing press. When all manufacturers are
attempting to adhere to the same standard, this allows the user to print their
document on different manufacturers SWOP devices and obtain similar results.
This reduces much of the trail and error with colour that occurs when any other
standard is utilized in your colour printer or copier.

Paper

One of the most important items with regard to your colour printer or copier is
paper. You should adhere to the manufacturer’s guidelines for paper on your
device.

There are usually one or two papers that will maximize the output quality and
results on your colour printer. Asauser trying to maximize the quality of your
colour document, you should adhere to these papers.

In the real world, users want to use awide range of papers. This section will
discuss some of the paper issues that may arise when you print your document on
different types of paper.

Utilizing brighter white, smooth bond papers will typically yield the best colour
printing results on alaser printer or copier. On inkjet printers, using the special
Inkjet papers will yield the best results.

Many users wish to use papers that were developed for other purposes on their
colour copier or printer and the results on these alternate purpose papers can range
from fantastic to atrocious.

Types of Paper (for laser based printersand copiers)

There are 4 primary types of paper that can potentially be used on alaser colour
copier or printer. They include;

e Bond Paper
o Offset Paper
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Index Paper
Cover Paper

Y our printer or copier manufacturer can assist you at selecting the best papers for
your printer. These papers are the most common papers used in North America that

users want to utilize in their printer or copier.

North American Paper Equivalency Chart
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This North American Paper Equivalency Chart is designed to allow a user to ook
horizontally across the page to find equivalent paper weights to determine if they

fall within the paper range for your colour printer or copier.
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For example, a 241b. bond paper is approximately the same weight as a 60lb. offset
paper and they are both close to being 90 grams per square meter. Grams per
square meter are a paper weights used outside of North America but are gradually
being added to Canadian paper packages.

This chart isonly meant as an approximation. Always inspect the paper label from
the manufacturer to obtain actual paper weights and thicknesses.

Paper Feeding

Half the battle of printing your document on your colour printer is making sure that
the paper you select feeds into the machine. Glossy and coated papers typically
cause the most problems when fed into alaser printer. These types of papers come
predominantly from the printing press environment. The primary reason that these
papers have difficulty being fed into a printer is the strong static electric charge
which holds the sheets of paper together. When a stack of thistype of paper isfed
into a colour printer, the feeding mechanism of many printersis unable to separate
the statically charged paper which causes a mis-feed.

Other issues that can reduce paper reliability through your printer or copier
include:

Paper dust from cutting the paper. The dust from the stacks of cut paper
can make its way into the printer or copier and cause reduced quality issues
by blocking the transfer of colour to the paper.

Coatings and Powders used on a printing press. Some users would liketo
feed pre-printed (from a printing press) documents back through a colour
copier or printer. Sometimes this will not work. Some coatings used during
the printing press process prevent toners from being “fused” (heated) into
the paper. This leads to reduced image quality or toners that will not stick to
the paper. Always ask your Printer to blow off any excess powders or
coatings used in the printing press process.

Extremely thick papers. Some thick papers can not be handled by the feed
mechanisms of laser printers and copiers. Paper that can not be fed causes
the printer to cease operation.

Rule of Thumb for Paper

Try to utilize the papers recommended by the printer or copier manufacturer. If you
decide to try other papers, the results that you receive on those papers can range
from spectacular to horrible.

Spectacular Papersfor toner based printers and copiers are usually bright white,
smooth papers to offer the best transfer of toner onto the paper. Y our printer or
copier manufacturer can assist you with other types of papers.
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M ediocr e Paper s on toner based colour printers and copiers would include 20Ib.
bond recycled paper. While this paper will go through atoner based copier/printer,
the colour results would be considered mediocre compared to the bright white
smoother papers.

Poor performance paper would be papers that offer unacceptable printed colour
results, papers that adversely affect the printer or copier or papers that can not be
fed into the printer/copier with ahigh reliability. If you find a paper that does not
offer you results to your satisfaction, you will need to find another similar type of
paper or use one of the manufacturers recommended papers.

For Inkjet printers, awide range of papers designed specificaly for ink based
printers offer the best results. Utilizing bond papers on inkjet printers can lead to
printouts that have absorbed too much ink into the paper and significantly reduce
the quality of the colour output.
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Designing Your Colour Documents Properly

Many of the colour printing problems that occur can be easily resolved during the
design process of your document. This section is structured to offer information on
the correct design of a colour document when printing it to adigital colour copier
or printer. It offers many tips and explanations that |eave you to decide whether
they fit within your preferred workflow.

Softwar e Category

Before creating a colour document you must identify a category for your software.
There are many different software on the market that allow you to design in colour.
How each software works with colour will determine which category they fall
under.

In the most simplistic term, software is either RGB based or CMYK based.
Depending which software you utilize will determine how you should create your
colour document.

The following list offers a summary of some of the more common software
available on the market today and which category they fall under.

RGB CMYK Pantone Other
Software Colour Colour Colour Colour
Selection | Selection | Selection | Selection
\I\//lvlocrrcci)/g::ell Powerpoint Y MP:C _I\\I((; No HSL
Corel WordPerfect v v No v
Corel Draw! v v v Many
Adobe Photoshop v v v Many
Adobe Illustrator v v 4 Many
Adobe InDesign v v v Many
Adobe Acrobat v v v Many
Quark Xpress v v v Many
AutoCad v No v %L;IS;?Q
Frontpage v No No HSL
DreamWeaver v No No HSL
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In general, most graphic based software allow for RGB, CMY K, Pantone and other
methods for working with colour while business, animation, video and internet
based software typically work in RGB.

As the colour marketplace continues to mature, many of these software will most
likely be expanded to include a wider range of colour selection. As a good example
of this continued development, M S Office for the Macintosh incorporates CMY K
as amethod of working with colour whereas the PC version does not.

Please note that the information contained in the previous chart was current as of
the writing of this booklet and may have changed with the release of new versions
of the software.

It is important to know which colour spectrums your software works with so that
you can better determine what your print results and workflows will be.

Softwar e Selection for Colour Documents

Some software allows a limited selection of how to work with colour, while other
software offers you a plethora of colours to work with. Regardless of which
software you use, there are some general tips and guidelines that the user should be
aware of.

Guideine#1 - Work in CMYK colours- If you can

Asagenera rule of thumb, if you can work using Cyan, Magenta, Y ellow and
Black coloursin your software, that is the preferred choice. The reason for this
recommendation can be easily explained.

Colour printers and copiers use Cyan, Magenta, Y ellow and Black to print colours
onto the page. Instructing your software to place 10% Magenta and 10% Y ellow (a
red colour) onto the paper will yield your printer’ s representation of those two
percentages of colour on the paper. If you were to utilize a Red, Green, Blue based
software and send the command 10% red to the printer, you will not know what
percentages of Magentaand Y ellow (The colours required for red) will be printed
on your printer to represent 10% red. The conversion process occurs behind the
scene usually at the printer level.

Working in CMYK offers the user more control over the colours than RGB. If you
work in RGB you are leaving the decision of how the colours will print to some
other process outside of your control. For some software, the user does not have a
choice and must work in RGB. If you must use RGB for designing your documents,
please use reference colour charts for matching or determining the availability of
colours on your printer. Colour matching will be discussed |ater. . .
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At some time in the future when colour management becomes a common
workflow in everyone's environment, it may become the norm to work in RGB,
but for now, CMYK remains the preferred choice.

Guiddine#2 —Work with CMYK or RGB, but not both in the same document

Another important issue when designing a colour document with softwareisto
work in one colour space. It isincorrect to design a document that contains both
RGB and CMYK elements. Everything on the page should be donein CMYK or
everything on the page should be in RGB — not a combination of both. Thisisa
very common error made by new users creating and printing colour documents.
Controlling the colour is why you want to work in one colour space or the other.

Guiddline#3-UseTIFF, BMP or EPS File Formatsfor Colour Critical
I mages

The JPEG (Joint Photographic Experts Group) file format has been around for
several years now and has been widely adapted on the internet and in other areas of
design. There are several benefits that JPEG offers compared to other file formats
including smaller file sizes, faster print times and an increase in portability. What
many users forget is that JPEG receivesit small size format from removing
(compressing) colour from the image.

Depending on the amount of compression, the JPEG version of the image can print
noticeably different from the TIFF or other non-compression file format. The
differences could include colour shifts, reduced sharpness and unwanted artifacts
which remain in the JPEG image. Once you save an image in JPEG format, you
can not return to the original image. It is agood idea to save a copy of theimage in
the JPEG format and not write over or delete the original image so that it may
remain in its maximum quality.

If you must use JPEG or prefer to use JPEG file formats, use the JPEG format with
the smallest amount of compression or the highest image quality. Thiswill
minimize the loss of colour to the original image.

These represent some of the more general mistakes seen in colour documents. I
colour document creators reduce or eliminate these issues, it will lead to a
smoother printout of their documents.
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Pantone Colours

Pantone Inc. is a company that was started in the 1960’ s with the idea of solving
the problems associated with colour matching on a printing press. Their solution
was to create customized inks that when printed on specific paper(s) yielded the
same colour, regardless of where the printing was done. Aslong as you purchased
their ink and printed it on a specific paper, the colours would match anywherein
the world.

Pantone Inc. has been very successful at expanding their business to include
textiles, plastics, architectural and design interiors. They have not expanded into a
universal colour matching system for colour printers or copiers, instead; they are
developing dynamic solutions for assisting users at obtaining Pantone colours as
close as possible (not exact) from different colour printers and copiers. How
accurate can a colour printer or copier simulate a Pantone colour? In some
Instances, it can be very close, in many other instances the Pantone colour is
outside of the colour range of the printer and can not be reasonably simulated.

Since Pantone has never been developed for use on colour laser printers and
copiers, this guide recommends avoiding the use of Pantone when designing for
Final Output on your colour copier or printer if possible. Why use a colour
matching system when less than 50%* of the colours you select will not print
accurately or with agood simulation; especially for final output on your device.

Organizations that have remained current with technology have already made
changesto their Corporate Logo Policies. As an example, the Konica Minolta
Corporate Logo Policy indicates that the Konica Minolta blue is Pantone 300C
when printed on coated paper on a printing press, but aso indicates that;

CMYK colours are 100%Cyan and 40%Magenta (for CMYK printing press colours)

RGB colours are Red=0, Green=102, Blue=204 (for screen display)

Websafe colours. #0066CC for display on a website

Munsell Value: 2.5PB 4.25/14 (offersa 3 dimensional definition for Konica Minolta’s blue colour)
Pantone was designed to offer amethod for matching colours on a printing press,
yet on a colour copier/printer it can only offer simulations which can range from a
close simulation to extreme colour differences. If the goal isto obtain a colour

match on your copier or printer, Pantone is not a good method for matching
colours.

The fact that many Pantone colours can not be simulated well means that you will
not know whether a Pantone colour can be printed on your colour printer until you
actually print your job. It is not a good time to learn that your Pantone colour can
not be printed when you are at the printing stage.

*varies depending on colour printer or copier . .
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When it comes to matching or obtaining a specific colour, the best solution isto
use a colour chart. The best type of colour chart to useisthe charts which have
been created in the software from which you are printing. If you are printing from
Adobe Illustrator, you should obtain a colour chart which is created in Adobe
[lustrator and print this chart from your computer to your printer using your
preferred print driver settings (preferably the default print driver settings). This
will alow you to visualize the colours available and offer the RGB or CMYK
values needed to obtain this colour.

If You Must Use Pantone

There will be some users that must (or want) to continue using Pantone in their
documents. Two examples of these types of users would include somebody that is
designing a document that will eventually be printed on a printing press (which has
access to Pantone colours) or a user that has many documents they have previously
designed that contain Pantone colours.

If you are one of these users, your expectations of the colour print from your
colour copier or printer fallsinto one of these three categories;

Category 1

The Pantone colour can be ssmulated well on your colour printer or copier. There
are no issues with your print job.

Category 2

Y our Pantone colour prints noticeably different on your colour copier or printer
compared to the desired Pantone colour. At this stage, a user needsto investigate if
a better simulation can be obtained from the printer. This can be done in a number
of different ways. One of the best waysto learn if your colour printer or copier can
better ssmulate your Pantone colour is through the use of colour charts from your
printer. These colour charts allow you to view awide range of colours on your
printer to alow you to determine if you can better match your Pantone colour.

Colour chartswill also identify if a Pantone colour is outside of the range of your
printer. In other words, if the colour can not be printed. Thiswill save time and
frustration when determining if a printer can obtain your colour.

Once you have determined a better simulation exists, if your printer has a Pantone
or Custom Colour Library built in, you can change the library to reflect your
preferred CMY K mixture for a Pantone colour. Thiswould alow you to specify
your own preferred colour mixtures (CMYK) for the Pantone colour.
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Category 3

Y our Pantone colour prints noticeably different on your colour copier or printer
compared to the desired Pantone colour and you are unable to find a better match
from your colour charts. At this stage, you must choose between accepting the
colour that is printed (or the custom mixture you created) or decide to print your
document on another device that offers a better ssmulation or the actual Pantone
colour. To obtain a better ssmulation of a Pantone colour, printing presses can
obtain Pantone colours precisely and many inkjet printers can offer a better
simulation. Inkjet printers printing onto their special papers have awider range of
colours than atoner based printer or copier and can offer better ssmulations.

While switching to another device may have your Pantone colour simulate better, it
will alter the colours for the other itemsin your document.

Pantone Colours - Best Practices

There are several recommendations for users that wish to continue using Pantone
in their colour documents. Users should always test their Pantone colours on their
colour printer prior to designing their document. Thiswill save time by
determining in advance if your printer can obtain a good simulation of the Pantone
colour you wish to use rather than learning during the printing process.

A second recommendation would be to use a printer that has a user editable
Pantone Library. This allows the user to continue using Pantone colours in their
software as they always have and have the printer lay down a user determined
mixture of colours that best represents that Pantone colour.

A fina recommendation for users that wish to continue using Pantone in their
colour documentsisto limit the number of Pantone colours to one or two Pantone
colours. Thisis considered proper design and will also aid in reducing the
frustration levels of working with Pantone on a colour copier or printer.

Technology and Design Considerations

When a user designs a colour document, their expectations are that it will print
similar to what they see on the computer screen. Needless to say, thisrarely
happens.

There are number of issues that must be planned for when you print your colour
document. Some of these issues are due to the limitations of the technology found
in the colour printer or copier and other issues are related to the actual design of
your document.

This section will draw to your attention some of the more common issues that must
be taken into consideration on your way to designing the perfect document for

colour printing.
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Matching Colours 100% Accurately

Imagine that you have a colour document on your screen and you are about to print
it to your colour printer. The following items represent everything in your printing
process that could alter or change the way colours print:

» The software application

e Theprint driver

* The Operating System

» TheRIP

* The copier or printer with marking method
* The paper stock

Changing any one of these items (or the printer) can alter the way colours are
printed.

It is because of al of these variables that the following statement can be made.
“Every colour printer and colour copier prints colours different”.

A user should not expect to design a single colour document and then print it to
severa different printers and obtain the same results. Thisis an unrealistic
expectation with today’ s technologies. While there are technologies that are
showing some promise such as colour management to get closer to this goal, these
technologies have not resolved the issue of cross-platform colour matching.

Until a cross-platform technology exists to match colours, a user will need to ask
themselves the following question every time they develop a colour document that
they desire to print with accurate colours (see page 6 for additional questions).

“What ismy Final Output device?’

Once you know the colour printer or copier that you will be printing your final
output on, it becomes easier to create a workflow and a method for matching
colours.

It is estimated that over 90% of colour documents created in business today WILL
NOT be printed on a printing press.

This estimate would imply that other devices such as colour printers and copiers
are being utilized as final output devices for the vast mgjority of colour documents.
Regardless of the colour copier or printer being utilized, it is possible to match
colours 100% accurately on that device.
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The Colour Matching Tool

The solution to matching colours on any colour printer or copier used for final
output is the colour chart.
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This sample Konica Minolta colour chart was created in Microsoft PowerPoint.
Each one of the colour squaresis labeled with its respective vaues for Red, Green
and Blue which can be typed into the colour picker of PowerPoint and once the
chart is printed on your printer, the colour seen on the printout can be obtained.

To utilize this method for matching colour, your printer/copier must be returned to
its' normalized or calibrated state. Once calibrated, this chart is opened in
Microsoft PowerPoint and printed to your printer.

In order to use this colour chart for an extended period of time, you must calibrate
or normalize your printer on aregular basis. Thiswill allow the colour chart to
offer selectable colours for users that print to the colour printer in afinal output
format.

From this colour chart, you are able to visualize how colours will be printed on
your printer without atrial and error process.
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Select the colour you desire on the colour chart
that you printed on your colour printer or copier.
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It is important to note that the colour you see on the screen may or may not match
the colour seen on the colour chart, but the colour will print properly. Most colour
printer users are aready familiar with screen colours not matching printed colours.

This method of matching colours works with all Konica Minolta colour devices
and has become an integral part of the Konica Minolta colour experience.

Konica Minolta has developed colour chartsin RGB and/or CMYK for al major
software applications and now includes them with every colour copier sold. This
allows Konica Minolta customers to match colours 100% accurately and al so;
equally important, quickly learn if a specific colour is out-of-range of the colour
device. This allows the user to decide to accept the printers’ version of the colour,
tweak it to their own preference or find another device (printing press or other
colour copier or printer) that will print the colour.

Konica Minolta's colour charts are the only known method on the market that
allows colours to be matched 100% accurately. There is no other software or
hardware that makes this claim.
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Solid Colours

Many users like to create documents with large areas of solid colour. These areas
could range in size from one-eighth of the page up to the entire page being covered
with asingle colour. This type of colour coverage istypically utilized in programs
such as PowerPoint and in professionally designed graphics.

Most colour printers and copiers have difficulties printing some solid colours. The
natural question after thistype of statement would be; which colours?

It is not possible to offer alist of problem colours because each printer or copier
will have their own specific solid colours that they are unable to print well. One of
the main contributing factorsto thisissue is the technology that each printer usesto
lay down their dots of cyan, magenta, yellow and black colours. A second issueis
the dot patterns used by each manufacturer in their colour copier or printer.

Asauser, you should test any solid colours on your printer prior to creating a
colour document with a specific solid colour. It is much better to learn whether
your printer can print this solid colour prior to creating the document rather than at
the printing stage.

If you do not have the luxury of testing your solid colours on your printer prior to
creating your document, here are some suggestions on how to modify the printer to
possibly print your solid colours better.

Most colour printers have many different optionsin the print driver. By selecting
or making changes to these options you may be able to have your solid colours
print better. Please note that some of these changes will alter all itemsin the
document and not just the solid colour you are trying to have printed better.

In the Print Driver, look for options such as:
e Changing the gradation or smoothing adjustments
¢ Changing the document type to Text, Text/Photo, Image, Map etc..
e Changing screens, halftones, dot or line patterns
e Increasing or decreasing resolutions
e Quality adjustments
e Some minor colour adjustments may allow the solid area to print better
e Changing the paper can also affect how well solid colours print

Most of these options in your print driver are altering the way the dots are lay
down onto the paper in the hopes of having a specific solid colour print better. If
you have multiple solid colours in your document, these changes may adversely
affect the other colours or images.
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Please note that some of these options may not be available in your print driver.

It is still a better workflow to test your solid colour(s) on your printer first before
designing your document.

If you want to work with solid colours, here are some guidelines that will aid at
minimizing printing issues with solid colours.

e Uselighter colours
e Useapatternin your solid colour (arepeating pattern)

e Auvoid utilizing colours that will consist of more than the combination of 2 of
the primary colours (cyan, magenta, yellow and black)

e Convert an image into a monochromatic (single colour) image and utilize
this as your background

e Try to keep your solid colour areas smaller rather than larger

Using these tips will assist you when working with solid colours.

Colour Gradationsor Blends

Many designers and graphic personnel will utilize colour gradations similar to the
gradation seen above in their designed documents.

Similar to the problems seen with solid colours, aimost all colour printers and
copiers have problems when printing some gradations. This issue is commonly
referred to as banding.

A Colour Gradation with Simulated Banding

Every colour copier and printer has this problem with banding, but once again, the
colours that cause banding for each printer are different. The technology, dot
pattern and toner of each printer are the main contributing factors whether a colour
gradation will print with banding.
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The solution to resolve banding in gradations is similar to the solid colour solution
which isto test colour gradations on your printer prior to printing your document.

If you do not have the luxury of testing your gradations on your printer prior to
creating your document, here are some suggestions on how to modify the printer or
your file to possibly print your gradations better.

In the Print Driver, look for options such as:
e Changing the gradation or smoothing adjustments
e Changing the document type to Text, Text/Photo, Image, Map etc..
e Changing screens, halftones, dot or line patterns
e Increasing or decreasing resolutions
e Quality adjustments
e Changing the paper can also affect how well solid colours print

In your document, consider the following to have your gradations print better:
e Usedifferent colours
e Useasmaller areafor your gradation

e Usegraphic programs such as Illustrator or Photoshop to alter the
number of colours or steps between the blends

e [or more sophisticated users, change line screen frequencies and attach
these frequenciesto your blend. If your printer respects these changes
when printing your document, you may be able to have your colour blend
print better.

Please note that some of these options may not be availablein your print driver or
document creation software.

It is still abetter workflow to test your gradations on your printer first before
designing your document. Recognize that you will eventually find gradation
colours that will always band on your printer regardless of your efforts to resolve
the banding.
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Registration

Registration is important to those users that are going to cut the paper after their
print job has been printed or for users that are printing colour on both sides of the
paper. Printing on both sides of the paper is commonly referred to as duplexing on
adigital copier or printer. Some printers can perform this task automatically, while
others may require you to feed the paper through the printer a second time. Please
see your printer manual to learn how duplexing is handled on your printer.

To begin this section, it should be made clear that the majority (if not all) of colour
copiers and printers do not have the ability to offer 100% registration accuracy.

Most colour printer and copier manufacturers will specify how close their machine
IS capable of registering the front and back sides. This measurement istypically
given in millimeters.

If the double-sided document that you print is mis-registered up to the
manufacturers' specification, it is considered to be correct for the machine.

If printers can not exactly line-up documents front to back precisely, then how do
you obtain the highest possible registration for your document?

This mis-registration problem has existed for many years, even on a printing press.

Professional Designers have learned how to compensate for a known mis-
registration to allow their documents to have the appearance of absolute perfect
registration.

The following examples help clarify how to design registration critical documents.

\ | \
Charmed Charmed

Integrity School of Oakville Integrity School of Oakville

Phone: 905.465.2447 Phone: 905.465.2447
info@integrityschool.ca * www.integrityschool.ca info@integrityschool.ca * www.integrityschool.ca

Chrarmed Charmed

Integrity School of Oakville Integrity School of Oakville

Phone: 905.465.2447 Phone: 905.465.2447

Sample of Good Business Cards
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The previous example of business cards represents the proper way to design
registration critical documents. The yellow lines have been added to aid in the
explanation of the design and do not show up in the actual design. The yellow
lines represent where the paper is going to be cut. The page has also been cropped
since the entire page is not required for thisillustration example.

Y ou should notice the following points about this design.

e Thegray Bezier curvesin theletter C in the back ground extends outside
(also known as bleed) the cutting area. This allows for a cutting tolerance
to compensate for the mis-registered prints. Thisis how you compensate for
al colour printers— allow for tolerances.

e Thereisagutter between the cards in the centre of the page. Many users
may attempt to place the cards side by side in the centre of the page. Placing
cards side-by-side isincorrect because the centre of the page can shift up to
the manufacturers specification for mis-registration.

e Textisnot right against the edge of the cutting area. I ssues would arise when
cutting if the text were to be directly against or very close to one of the
cutting lines.

e For the best cutting results, an 8.5 x 11 inch sheet of paper should hold no
more than 8 business cards depending on the design of the card.

Can you find all of the mistakes in the following sample of bad business cards?

C o M P & N TV N & M E c O M P & N Y N & M E
B - e .+ e L
Name Name
Title Title
FPhore (000) 0000000 Street Address Phore (000) 0000000 Street dddress
Fae (000 0000000 City, ST 00000 Fae (000 0000000 City, 5T 00000
Email addwss Web site TTRL Email addwess Web site TIRL
c O M P & N Y H & M E C 0O M P & N Y N & M E
e - - e .«
Name Name
Title Title

There are no cut lines, the text is too close to the edge, the semi-circles could be
cut through or have a white gap to one side when cut.
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The same ideas discussed with the creation of business cards apply to those
documents that are created for duplex printing. Y ou must design your document
knowing it can not be printed with 100% registration and compensate within your
document.

The design of one or both sides will have to extend beyond the cutting area and
your document will need to be printed on a paper size that allows you to cut al 4
sides of the paper.

Final Tipsand Tricks

This section is designed to share some of the more common tips and tricks that
users utilize when they are creating colour documents. Many of these tips have
been shared by Konica Minolta customers.

Working with Power Point
It is very common to create two versions of the same presentation in Microsoft
PowerPoint when colour accuracy is critical.

One of the versions should be designed while your computer is connected to your
method of presentation. If using an LCD projector, connect it to your computer and
select the colours based on the way they are displayed through the projector. Be
sure to shine your projector onto the wall or screen you intend to use to
compensate for any colour variations seen on the wall or screen.

The second version of your PowerPoint presentation should be completely
independent of the first. Make a copy of the first presentation and open this copy in
PowerPoint. Use a Konica Minolta colour chart to have your PowerPoint colours
print properly to your colour copier or printer.

L ogos Designed in Illustrator —Used in M S Office

When you design alogo in Adobe Illustrator and utilize that logo in Microsoft
Office, be prepared for the logo to print differently from Microsoft Word than from
Adobe Illustrator. The reason this occursis that Microsoft Word will convert most
colour filesfrom Illustrator into RGB even if the original logo was designed using
CMYK or Pantone.

The best solution? — Open the Adobe Illustrator colour charts from the Konica
Minolta suite of colour charts and save it as aformat that can be opened into
Microsoft Office.

Import these files you created into an M S Office Program and print it.
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This allows you to visually see how colours selected in Illustrator will be affected
when imported into M S Office applications.

Matching Coloursin a PDF Workflow

Many users are considering a PDF workflow for their environment. One of the
drawbacks of PDF has always been working with colour and not obtaining the
necessary colour results from working in PDF workflows.

KonicaMinolta' s suite of colour charts resolves this problem because you are able
to open up our colour chartsin your software application and make a PDF file
using your preferred settings within Adobe Acrobat.

Print the resulting PDF file to your colour printer or copier and utilize this colour
chart for matching colours.

For example, open the PowerPoint colour chart on your computer. Make a PDF file
using whichever settings you have standardized on for your organization. Print this
PDF fileto the printer you will be using for your final output.

Anytime that you want to match colours 100% in your PDF file that was generated
from Microsoft PowerPoint, select the colours on this colour chart.

Colour Workflows

Every colour copier and printer driver comes with awide variety of options for
altering your colour print out.
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Samples of print drivers with optionsfor altering colour output
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A wide variety of colour adjustments in the print driver can be an advantage and a
disadvantage.

The advantage is being able to adjust the colour(s) at the last minute prior to
printing. Some users appreciate and use these adjustments widely.

The disadvantage is; through these adjustments, you will ater the coloursto be
printed on a normalized (calibrated) printer. Aslong as this document (or elements
In this document) are never going to be printed again, thisis acceptable. If the
document (or elements on this document) are to be reprinted or used in another
document, software program or by someone else, you have complicated your
workflow.

The complication is caused by customizing your output to your own preference
rather than accepting the printers default. How is someone else (or software
program) going to match your personal preferences when they print?

It isfor these reasons that it is recommended that:

e Try to avoid changing the colour settingsin your print driver when you print
your files. Instead, set the printer to arepeatable state.

e |tisagood practiceto install the print driver and never change the colour
defaults. This ensures that a repeatable workflow can be achieved.

e |tisgood practiceto correct all colours at the software level and print to a
standard (calibrated) printer so that ssimilar print results can be obtained
every time the same document is printed or the same element is printed

The reason for these recommendationsis easy to understand.

If you alter the colour settingsin your print driver to obtain the results you desire,
you will need to record these color settings you made for every document that
you print if you ever hope to achieve the same colour printing results for that
document or any element in that document.

If the printer can be set to offer the same default colour results everyday, designing
your document to this default will ensure repeatable colour print results.

One of the only times that colour adjustments should be made isif there are
deadlinesto be met and the default printer is not offering the results you need. If
you have read most of this booklet, this should not be an issue for you since you
have taken the necessary steps to design your document properly.

_ g 2




Troubleshooting Documents

There will come atime when you print a colour document to your colour printer
and the results will either be incorrect or the document does not print at all.

It issafeto state that if all of your other documents are printing normally on this
printer and it is a single document that is not printing properly, it is probably the
document that is causing the problem and not the printer.

To assist with these types of documents, hereisalist of the most common issues
that can cause colour documents to print incorrectly and some tips to assist at
correcting your document issues.

When a document prints incorrectly or not at al, please investigate the following
ISsues:
1) Fonts
e Changeall of the fontsin your document to Times, Arial or another

standard font. Corrupted fonts have been known to cause documents to
print incorrectly.

2) Images

e Change your image formats. If your original file was JPG, try resaving
thefileasa TIFF, EPS and re-importing

e Try to never cut and paste images

3) Some printers will print your document up to the mistake. Thisis an
important feature to turn on in your printer and will help you by showing
you which page failed in the print process. This aids at finding the problem
page(s).

4) Pantone colours have also been known to cause printing issues. Asa

troubleshooting test, try changing your Pantone coloursto either CMYK or
RGB and reprinting your document.

Conclusion

Many of the issues discussed in this booklet are designed to minimize issues when
printing in colour. Many of the solutions offered are generic in flavour designed to
work with al colour printers and copiers.

Printing in colour is not difficult when an organization teaches you the correct way
to print your colour documents.

For more information on designing colour documents correctly, contact your local
KonicaMinoltareseller.
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Konica Minolta Colour Solutions

Konica Minolta Colour Solutions for your business allow you to scan, print, copy, store
and fax at an affordable price.

With fast output at up to 25 ppm in both colour and B& W, the bizhub C253 is
perfect for al businesses, large and mid-sized companies, departments, branch
offices and workgroups.

It's also a central document resource that puts you at the hub of your business,
incorporating all-in-one print/copy/scan productivity. The built-in Emperon™
Print System gives you integrated print control with a simple user interface.
You'll also have fast, flexible scanning, high-volume Super G3 wak-up and PC
network fax option, and powerful PageScope™ software to manage networked
The bizhub C253 devices, documents and print queues more efficiently.

The bizhub C451 offers high-speed black and white output for everyday business
document needs — plus; spectacular, cost-effective colour printing and copying
for extra communicationsimpact. Additional options alow for short run
finishing and high-speed fax.

The bizhub C451 offers speeds of 45 ppm in black and white, 45 ppm in colour.

If your business depends on color graphics applications, add the Fiery® 1C-409
Image Controller to your system -- and take advantage of advanced document
control. The Fiery offers colour management and colour tools that allows you
Thebizhub C451  More precise control with the coloursin your document.

For demanding environments that require high quality colour output at production speeds, Konica Minolta
offers the award winning bizhub PRO C6500. The bizhub PRO C6500 copies and prints at 65 pages per
minute and offers online finishing such as 200 page booklets (with trimming), post insertion of pre-
printed documents, support for paper up to 13 x 19.2 inches and 300 g/n’, envelope production, 6
different online-folds and a variety of other finishing capahilities required for central reproduction
environments and demanding printing organizations.
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