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(54) Method for obtaining an image, and an ink jet printer for performing that method

(57) The invention pertains to a method for obtaining
an image consisting of multiple ink droplets placed at a
plurality of locations on a receiving substrate, using an
inkjet printer comprising an ink chamber (19) having an
ink droplet ejection site (8), and a transducer (16) corre-
sponding to the said chamber (19), the method compris-
ing for each of the ink droplets determining a desired
accuracy of placement of the droplet on the substrate,
the accuracy corresponding to a speed at which the drop-
let is jetted from the chamber (19), generating an elec-
trical pulse corresponding to the said speed of the droplet,
and applying the electrical pulse to the transducer (16)
in order to provide a pressure wave in the ink chamber
(19), such that the ink droplet is ejected from the chamber
essentially at the said speed. The invention also pertains
to a printer constituted to perform this method.
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Description

[0001] The invention pertains to a method for obtaining
an image consisting of multiple ink droplets placed at a
plurality of locations on a receiving substrate, using an
inkjet printer comprising an ink chamber having an ink
droplet ejection site, and a transducer corresponding to
the said chamber. The invention also pertains to an ink
jet printer for performing this method.
[0002] In an inkjet printer of the above introduced type,
an electrical pulse can be applied to the transducer (the
pulse being any electrical signal that can be used to en-
ergise the transducer), whereupon the transducer (e.g.
of the electro-mechanical or electrothermal type) creates
a pressure wave in the ink chamber. This pressure wave
will force a small volume of ink to be expelled from the
ink ejection site. Depending on the size and shape of the
pulse, all kinds of pressure waves can be induced. This
way, the size and speed of the ink jet droplets can be
controlled, albeit that the physical constraints of the print
head determine the maximum and minimum values for
size and speed.
[0003] As is generally known in the art of ink jet printing,
the print quality depends i.a. on the speed at which drop-
lets are jetted from the ink jet print head. Droplets with a
high speed namely have a relatively short flying time be-
fore they impact the receiving substrate. The accuracy
of placement of such droplets is therefore intrinsically
higher than for droplets with a low speed. It therefore
seems advantageous to design an ink jet print head which
ejects all droplets at the highest possible speed, in order
to attain maximum ink droplet placement accuracy and
thus maximum print quality. However, applicant has rec-
ognised that jetting droplets at an increased speed
means that the droplet formation process itself gives
raise to an increased chance of droplet ejection failure.
In particular, when ink droplets are jetted at nearly max-
imum speed, the chance of ink ejection failure increases
significantly. Ink ejection failure on its turn gives rise to
print artefacts and thus leads to a deterioration of the
print quality. In order to obtain maximum overall print
quality, it seems that one should thus choose for a mod-
erate ink droplet speed.
[0004] However, applicant recognised that a signifi-
cantly better print quality can be obtained by applying an
improved print method. This method comprises for each
of the ink droplets to be jetted: determining a desired
accuracy of placement of the droplet on the substrate,
the accuracy corresponding to a speed at which the drop-
let is jetted from the chamber, generating an electrical
pulse corresponding to the said speed of the droplet, and
applying the electrical pulse to the transducer in order to
provide a pressure wave in the ink chamber, such that
the ink droplet is ejected from the chamber essentially at
the said speed.
[0005] With this method, it is firstly determined what
the accuracy of ink droplet placement should be for the
ink droplets that are due to be jetted according to the

image to be obtained. Applicant has recognised that the
print quality of certain image parts can be very high, de-
spite the fact that for the droplets forming these image
parts the accuracy of placement is low. For example, in
areas where the ink coverage is 100%, the accuracy of
droplet placement can be very low (typically a deviation
of tens of micrometers up to even 100 Pm can be ac-
cepted) without inducing visible print artefacts. On the
other hand, when droplets are being used to represent
details of which the actual position in the image is of ex-
treme importance (for example, engineering details in
drawings, or tracks that represent connections in nano-
imprint lithography techniques etc.) the accuracy of ink
droplet placement should be very high (typically within a
few percent of droplet size). This way, for all droplets that
are intended to make part of the image a desired accu-
racy of droplet placement will be determined.
The accuracy on its turn corresponds to a speed at which
the droplet should be jetted from the ink ejection site.
High accuracy corresponds to a high droplet speed,
whereas a low accuracy corresponds to a low droplet
speed. This way, it is clear for all droplets at which speed
they should be jetted. Attaining the right speed, means
providing a pulse to the transducer that is designed to
provide that speed. It is generally known in the art that
by tuning and adapting pulses different droplet speeds
can be achieved. Thus, for each droplet a dedicated pulse
is generated, which pulse, when applied to the transducer
corresponding to that droplet, should provide a pressure
wave in the ink chamber such that the ink droplet is eject-
ed from the chamber essentially at the said speed to ob-
tain the desired accuracy of droplet placement.
[0006] With this method, the droplets for which place-
ment accuracy is less important with respect to print qual-
ity, are jetted at low to moderate ink ejection speeds (i.e.
at speeds significantly lower than the maximum attaina-
ble ejection speed). This has the advantage that the
chances of ink ejection failure are practically zero, without
introducing disturbing print artefacts arising from droplet
misplacement. On the other hand, those droplets which
actually need a very high accuracy of droplet placement
in order to obtain a high print quality, are jetted at corre-
spondingly high droplets speeds. Indeed, when ejecting
these droplets the chances of ink ejection failure are rel-
atively high, but since these high speeds are only induced
when really needed (and thus in general for only a minor
part of the ink droplets), the overall chances of ink ejection
failure are typically still very low. In short, in the method
according to the invention, high droplet speeds are only
aimed at when high droplet placement accuracy is need-
ed for obtaining a high print quality. For the other droplets
lower speeds will be used. This means that the risk of
overall ink ejection failure is significantly lower with re-
spect to the case wherein all droplets are jetted at high
droplet speeds. This contributes to a better overall print
quality, as compared to the case wherein one single
(moderate) speed is chosen for all ink droplets.
It will be clear for the skilled practitioner that in order to
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apply the present invention it is not needed to determine
an absolute value for the accuracy of droplet placement
(such as for example setting a maximum droplet devia-
tion at X micrometers). It is also possible for example to
create three categories of accuracy (High - Moderate -
Low), and assess for each droplet to which category it
belongs. For each desired accuracy, it being either an
absolute value or a relative value, the skilled man can
determine what a corresponding droplet speed should
be in order to arrive at this accuracy given all the system
properties. This could for example be done experimen-
tally by varying the speed continuously and registering
what the attained accuracy is. Once the relationship is
determined, it is clear how the corresponding droplet
speed can be provided.
It is also noted that the desired accuracy need not be
determined for each droplet individually. In many cases
it will be clear that certain groups of droplets should have
the same desired accuracy. If so, the desired accuracy
can be determined for this complete group of nozzles as
a whole. Next to this, the invention can also be applied
for images that form part of a larger image. For example,
for some applications it is adequate that the invention is
only applied for a sub-image of a complete image to be
formed. For 3D modelling for example, it is typically suf-
ficient to apply the present invention only for the sub-
images that form the outermost parts of the 3D image.
The inner parts are not visible, so image quality is often
hardly important for those parts. In full-colour printing,
one could apply the invention only for the most prominent
colour sub-images, for example the Black and Magenta
images. Print quality is less of an issue for the Yellow
sub-image. For whatever reason one could also apply
the present invention to some parts of an image, for ex-
ample the centre or lower parts of an image, those parts
then correspond to an "image" as defined in the append-
ed claims. In short, the invention can be applied for any
image, no matter how this image is defined, that is part
of a larger image.
[0007] In an embodiment wherein the chamber is sub-
stantially closed, the ejection site being a nozzle of the
said chamber, the transducer is an electro-mechanical
transducer which is operatively connected to the ink
chamber, which transducer deforms on application of the
said pulse and thereupon induces the pressure wave. In
this embodiment, use is made of a transducer, e.g. a
piezoelectric or electrostatic transducer, which upon ac-
tuation induces a sudden volume-change of the cham-
ber. Typically an electrical pulse is applied such that the
chamber volume firstly increase which lead to "over-fill-
ing" of the chamber, whereafter the chamber is brought
back to its equilibrium dimensions. The ink being in prin-
cipal uncompressible, the latter change will lead to pres-
sure waves that, if strong enough, ultimately lead to ejec-
tion of an ink droplet. Applicant has recognised that ap-
plication of an electromechanical transducer is very ad-
vantageous for application of the present invention, since
with such transducer droplet speed can be very precisely

controlled. By tuning the electrical pulse, a very broad
range of droplet speeds can be attained.
[0008] In a further embodiment wherein the pressure
wave in its turn induces a deformation of the transducer
such that the transducer generates a corresponding elec-
trical signal, this latter signal is measured in order to es-
tablish the effect of the droplet ejection step in the ink
chamber. In this embodiment a transducer is used which
generates an electrical signal upon its deformation, e.g.
a piezoelectric transducer. The pressure waves which
are induced in the ink, on their turn will deform the electro-
mechanical transducer. The transducer will then gener-
ate an electrical signal that corresponds to the pressure
waves. By analysing the generated signal, clear informa-
tion is provided about the circumstances in the chamber
during the time the pressure waves run through the cham-
ber. In other words, information can be gathered about
the physical effect the droplet ejection step had in the
chamber. It is noted that in general it is known (e.g. from
US 6,682,162; US 6,926,388 and US 6,910,751) that by
analysing such a signal, information about the circum-
stances in an ink chamber can be gathered. It has hitherto
however not been known that this information can be
advantageously used to tune the method according to
the present invention. If for example it is established that
the effect of the actuation was a droplet speed that di-
verted too much of the intended one, it is possible to alter
the actuation for a next droplet ejection.
[0009] In an embodiment the accuracy for each droplet
is determined according to the type of image information
which is to be formed using the droplet. I this embodiment
use is made of the fact that in many applications, the
accuracy of droplet placement needed to achieve an ad-
equate print quality can be established in dependence
of the type of image information. For example, it is gen-
erally known for text characters what kind of droplet mis-
placement is acceptable for certain applications. The
same is true for full colour photographs (where typically
the droplet placement accuracy needed is somewhat
lower than for text). For applications such as printing
masks for nano imprint lithography or the fabrication of
printed circuit boards directly, more stringent require-
ments will be in place. This all depends on the desired
accuracy of the ultimate printed substrate.
[0010] The invention also pertains to an ink jet printer
of the type having an ink chamber with an ink droplet
ejection site, a transducer corresponding to the ink cham-
ber and a pulse generator to apply an electrical pulse to
the transducer in order to provide a pressure wave in the
ink chamber, wherein the printer comprises a controller
arrangement that is devised in order to have the printer
perform a method according to the invention as described
here-above. Such a controller arrangement can be a sin-
gle piece of hardware, such as an ASIC, but can also be
devised as an arrangement being distributed over sev-
eral components or even separate hardware devices, op-
tionally partly or substantially completely constituted in
software. For the skilled man it will be clear that the actual
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constitution of the controller arrangement is not essential
for enabling the application of the present invention.
[0011] The invention will be outlined in greater detail
using the following examples.

Fig. 1 is a diagram showing an inkjet printer.
Fig. 2 is a diagram showing an ink chamber assembly
and its associated transducer.
Fig. 3 shows a relationship between the electrical
pulse and pressure wave induced.
Fig. 4 shows a relationship between the accuracy of
ink droplet placement and the ink droplet speed.
Fig. 5 shows a relationship between the reliability of
an ink droplet ejection process and the ink droplet
ejection speed.
Fig. 6 shows an example of a substrate to be printed
with various types of image information.
Fig. 7 is a block diagram showing a circuit that is
suitable for measuring the effect of the droplet ejec-
tion in the ink chamber by application of the trans-
ducer as a sensor.

Figure 1

[0012] Figure 1 is a diagram showing an inkjet printer.
According to this embodiment, the printer comprises a
roller 1 used to support a receiving medium 2 (receiving
substrate), such as a sheet of paper or a transparency,
and move it along the carriage 3. This carriage comprises
a carrier 5 to which four printheads 4a, 4b, 4c and 4d
have been fitted. Each printhead contains its own colour,
in this case cyan (C), magenta (M), yellow (Y) and black
(K) respectively. The printheads are heated using heating
elements 9, which have been fitted to the rear of each
printhead 4 and to the carrier 5. The temperature of the
printheads is maintained at the correct level by applica-
tion of a central controller arrangement 10 (controller).
This arrangement also comprises the necessary compo-
nents in oder to enable the printer to perform the method
according to the present invention.
The roller 1 may rotate around its own axis as indicated
by arrow A. In this manner, the receiving medium may
be moved in the sub-scanning direction (often referred
to as the X direction) relative to the carrier 5, and therefore
also relative to the printheads 4. The carriage 3 may be
moved in reciprocation using suitable drive mechanisms
(not shown) in a direction indicated by double arrow B,
parallel to roller 1. To this end, the carrier 5 is moved
across the guide rods 6 and 7. This direction is often
referred to as the main scanning direction or Y direction.
In this manner, the receiving medium may be fully
scanned by the printheads 4.
According to the embodiment as shown in this figure,
each printhead 4 comprises a number of internal ink
chambers (not shown), each with its own ejection site (in
this case a nozzle) 8. The nozzles in this embodiment
form one row per printhead perpendicular to the axis of
roller 1 (i.e. the row extends in the sub-scanning direc-

tion). In a practical embodiment of an inkjet printer, the
number of ink chambers per printhead will be many times
greater and the nozzles will be arranged over two or more
rows.
[0013] Each ink chamber comprises a piezo-electric
transducer (not shown) that may generate a pressure
wave in the ink chamber so that an ink drop is ejected
from the nozzle of the associated chamber in the direction
of the receiving medium. This droplet then travels through
the air in the direction of the receiving medium 2. The
exact location of placement of the droplet on the receiving
medium depends i.a. on the speed of the droplet. Since
the speed aimed at is known beforehand, it can be cal-
culated when each transducers should be actuated in
order for a droplet to arrive at the intended location. The
transducers are actuated image-wise via an associated
electrical drive circuit (not shown) by application of the
central control unit 10. In this manner, an image built up
of ink drops may be formed on receiving medium 2.
If a receiving medium is printed using such a printer
where ink drops are ejected from ink chambers, this re-
ceiving medium, or a part thereof, is imaginarily split into
fixed locations that form a regular field of pixel rows and
pixel columns. According to one embodiment, the pixel
rows are perpendicular to the pixel columns. The individ-
ual locations thus produced may each be provided with
one or more ink drops. The number of locations per unit
of length in the directions parallel to the pixel rows and
pixel columns is called the resolution of the printed image,
for example indicated as 400x600 d.p.i. ("dots per inch").
By actuating a row of printhead nozzles of the inkjet print-
er image-wise when it is moved relative to the receiving
medium as the carrier 5 moves, an image, or part thereof,
built up of ink drops is formed on the receiving medium,
or at least in a strip as wide as the length of the nozzle row.

Figure 2

[0014] Figure 2 shows an ink chamber 19 comprising
a piezo-electric transducer 16. Ink chamber 19 is formed
by a groove in base plate 15 and is limited at the top
mainly by piezo-electric transducer 16. Ink chamber 19
changes into an exit opening 8 at the end at the end, this
opening being partly formed by a nozzle plate 20 in which
a recess has been made at the level of the chamber.
When a pulse is applied across transducer 16 by a pulse
generator 18 via actuation circuit 17, this transducer
bends in the direction of the chamber. This produces a
sudden pressure rise in the chamber, which in turn gen-
erates a pressure wave in the chamber. According to an
alternative embodiment, the transducer first bends away
from the chamber, thus sucking in ink via an inlet opening
(not shown), after which the transducer is moved back
into its initial position. This also produces a pressure
wave in the chamber. If the pressure wave is strong
enough, an ink drop is ejected from exit opening 8. After
expiry of the ink drop ejection process, the pressure
wave, or a part thereof, is still present in the chamber,
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after which the pressure wave will damp fully over time.
This pressure wave, in turn, results in a deformation of
transducer 16, which then generates an electric signal.
This signal depends on all the parameters that influence
the generation and the damping of the pressure wave.
In this manner, as known from European patent applica-
tion EP 1 013 453, it is possible by measuring this signal,
to obtain information on these parameters, such as the
presence of air bubbles or other undesirable obstructions
in the chamber. This information may then, in turn, be
used to check and control the printing process.

Figure 3

[0015] In figure 3 a relationship between the electrical
pulse and pressure wave induced is shown. For this,
three examples of electrical pulses and corresponding
pressure waves in the ink chamber are schematically pro-
vided in the figure. Firstly electrical pulse 40 is shown,
which pulse is schematically represented as a varying
voltage V during a time t. When this pulse is applied to
the transducer 16 as depicted in figure 2, a pressure wave
50 is induced in the ink in the corresponding ink chamber.
This pressure wave is schematically represented as a
varying pressure P during a time t. Dot 51 indicates the
moment when an ink droplet is actually ejected from the
nozzle of the ink chamber. This droplet has a speed of 6
meters per second, which speed corresponds to the elec-
trical pulse 40 for this ink chamber.
In the second example electrical pulse 42 is shown, which
pulse is also schematically represented as a varying volt-
age V during a time t. When this pulse is applied to the
transducer 16 as depicted in figure 2, a pressure wave
52 is induced in the ink in the corresponding ink chamber.
This pressure wave is schematically represented as a
varying pressure P during a time t. It can be seen that
this pressure wave differs substantially from wave 50,
i.a. in that the amplitude and frequency are higher. Dot
53 indicates the moment when an ink droplet is actually
ejected from the nozzle of the ink chamber. This droplet
has a speed of 8 m/sec, corresponding to the electrical
pulse 42 for this ink chamber.
A third example is given wherein electrical pulse 44 is
shown, which pulse is also schematically represented as
a varying voltage V during a time t. When this pulse is
applied to the transducer 16 as depicted in figure 2, a
pressure wave 54 is induced in the ink in the correspond-
ing ink chamber. This pressure wave is schematically
represented as a varying pressure P during a time t. This
wave differs substantially from waves 50 and 52. Dot 51
indicates the moment when an ink droplet is actually
ejected from the nozzle of the ink chamber. This droplet
has a speed that corresponds to the electrical pulse 44.
In this case, the speed is 5 m/sec.

Figure 4

[0016] Figure 4 shows a relationship between the ac-

curacy of ink droplet placement and the ink droplet speed.
In the table, the first column shows a relative indication
of the ink droplet placement accuracy, going from "Very
high", through "High", "Moderate" and "low" to "very Low".
The dot placement accuracy corresponding to these in-
dications is depicted in the second column by giving the
droplet placement deviation as a percentage relative to
the ink dot size after hitting the receiving substrate. Typ-
ically an ink dot has a size of 10 Pm in diameter. A very
high accuracy in this particular example thus corre-
sponds to an ink droplet placement deviation of 5% of 10
Pm which equals 0.5 Pm. A very low accuracy in this
example corresponds to an ink droplet placement devi-
ation of 1000% of 10 Pm which equals 100 Pm.

Figure 5

[0017] Figure 5 shows a relationship between the re-
liability of an ink droplet ejection process and the ink drop-
let ejection speed. Vertically the reliability T for ink droplet
ejection process is given, i.e. as an average value for all
the ink chambers of an ink jet print head. A reliability of
100% means that ink droplet forming process will always
be successful. A reliability of e.g. 98% means that on
average two out of hundred intended droplets will not be
adequately be formed (i.e. will not be formed in a way
that they will hit the receiving substrate).
Horizontally the ink droplet ejection speed is given. For
this particular print head it can be seen that with speeds
up to 3 m/sec, the reliability is virtually 100%. After that
the reliability starts to decrease noticably, but up to 6
m/sec this will in general not lead to any disturbing print
artefacts for regular ink jet prints. At a speed of 9 m/sec,
the reliability has decreased to approximately 99%. This
value in this example is regarded as a limit for good ink
jet printing. Above that speed, the reliability is so low that
print artefacts are becoming disturbingly visible. It may
be clear for the skilled person that the actual relationship
between the reliability and the ink droplet speed depends
strongly on the type of ink jet head. This relationship has
to be established for each inkjet head. In practice this
can be done by varying the ink droplet speed and meas-
uring the number of actual droplet ejections relative to
the intended number of ink droplet ejections. Also, which
reliability is still acceptable also largely depends on the
application. For example, for text printing, less stringent
demands will generally apply as compared to CAD draw-
ings.

Figure 6

[0018] Figure 6 shows an example of a substrate to be
printed with an ink jet printer according to the invention.
The substrate is divided into parts intended for various
types of image information. Substrate 2 is a transparent
plastic medium that is being used as a mask in the pro-
chamberion of printed circuit boards. Sub-part 60 is in-
tended for an image that shows the title of the mask. The
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print quality needed for this type of image information is
"Very low". Sub-part 62 is intended for an image that
reflects a technical specification of the actual mask. The
print quality needed for this image is "Moderate" with re-
spect to figures in the specification and "Low" with respect
to text in the specification. Sub-part 64 is intended to
receive the actual print mask. The print quality needed
for this part of the substrate is "Very High". Sub-part 66
is intended for an image that shows the date of procham-
berion of the mask and other tracking data. The print
quality needed for this type of image information is "low".
When printing this substrate with the ink jet printer ac-
cording to figure 1, using the method according to the
present invention, only sub-part 64 will be printed with
very high droplet speeds. The print quality of this part of
the complete image, i.e. the print quality with respect to
ink droplet placement, will be very high. The chances of
ink droplet ejection failure are somewhat higher than for
the other parts of the receiving substrate, but still low
enough to guarantee an adequate image. The other parts
are printed with lower ink droplet ejection speeds. Note
that in part 62 two different droplet speeds will be used.
A moderate speed with respect to figures to be printed
and a low speed with respect to text to be printed.

Figure 7

[0019] Figure 7 is a block diagram showing the piezo-
electric transducer 16, the actuation circuit (items 17, 25,
30, 16 and 18), the measuring circuit (items 16, 30, 25,
24, and 26) and control unit 33 according to one embod-
iment. The actuation circuit, comprising a pulse generator
18, and the measuring circuit, comprising an amplifier
26, are connected to transducer 16 via a common line
30. The circuits are opened and closed by two-way switch
25 which can be devised as a hardware switch or as any
other arrangement that electrically mimics the same ef-
fect. Once a pulse has been applied across transducer
16 by pulse generator 18, item 16 is in turn deformed by
the resulting pressure wave in the ink chamber. This de-
formation is converted into an electric signal by transduc-
er 16. After expiry of the actual actuation, two-way switch
25 is converted so that the actuation circuit is opened
and the measuring circuit is closed. The electric signal
generated by the transducer is received by amplifier 26
via line 24. According to this embodiment, the resulting
voltage is fed via line 31 to A/D converter 32, which offers
the signal to control unit 33. This is where the measured
signal is analysed. This way clear information can be
provided about the circumstances in the chamber during
the time the pressure waves run through the chamber.
In other words, information can be gathered about the
physical effect the droplet ejection step had in the cham-
ber. If necessary, a signal is sent to pulse generator 18
via D/A converter 34 so that a subsequent actuation pulse
is modified to the current state of the chamber. Control
unit 33 is connected to the central control unit of the print-
er (not shown in this figure) via line 35, allowing informa-

tion to be exchanged with the rest of the printer and/or
the outside world.

Claims

1. A method for obtaining an image consisting of mul-
tiple ink droplets placed at a plurality of locations on
a receiving substrate (2), using an inkjet printer com-
prising an ink chamber (19) having an ink droplet
ejection site (8), and a transducer (16) corresponding
to the said chamber, the method comprising for each
of the ink droplets:

- determining a desired accuracy of placement
of the droplet on the substrate, the accuracy cor-
responding to a speed at which the droplet is
jetted from the chamber,
- generating an electrical pulse (40) correspond-
ing to the said speed of the droplet,
- applying the electrical pulse to the transducer
in order to provide a pressure wave (50) in the
ink chamber, such that the ink droplet is ejected
from the chamber essentially at the said speed.

2. The method according to claim 1, wherein the cham-
ber is substantially closed, the ejection site being a
nozzle of the said chamber, characterised in that
the transducer is an electro-mechanical transducer
which is operatively connected to the ink chamber,
which transducer deforms on application of the said
pulse and thereupon induces the pressure wave.

3. A method according to claim 2, characterised in
that the pressure wave in its turn induces a defor-
mation of the transducer such that the transducer
generates a corresponding electrical signal, and
wherein the signal is measured in order to establish
the effect of the droplet ejection step in the ink cham-
ber.

4. A method according to any of the preceding claims,
characterised in that accuracy for each droplet is
determined according to the type of image informa-
tion which is to be formed using the droplet.

5. An ink jet printer comprising an ink chamber (19)
having an ink droplet ejection site (8), a transducer
(16) corresponding to the ink chamber and a pulse
generator (18) to apply an electrical pulse (40) to the
transducer in order to provide a pressure wave (50)
in the ink chamber, the printer comprising a controller
arrangement (10) that is devised in order to have the
printer perform a method according to any of the
claims 1 to 4.
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