
Processed by Luminess, 75001 PARIS (FR)

(19)
EP

4 
00

5 
80

5
A

1
*EP004005805A1*

(11) EP 4 005 805 A1
(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
01.06.2022 Bulletin 2022/22

(21) Application number: 20210408.9

(22) Date of filing: 27.11.2020

(51) International Patent Classification (IPC):
B41J 2/21 (2006.01) B41J 2/045 (2006.01)

(52) Cooperative Patent Classification (CPC): 
B41J 2/2142; B41J 2/0451; B41J 2/04581; 
B41J 2002/14354 

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
KH MA MD TN

(71) Applicant: Canon Production Printing Holding 
B.V.
5914 HH Venlo (NL)

(72) Inventor: SIMONS, Johannes M.M.
Venlo (NL)

(74) Representative: Canon Production Printing IP 
Department
Canon Production Printing Netherlands B.V. 
Van der Grintenstraat 10
5914 HH Venlo (NL)

(54) A CIRCUIT AND METHOD DETECTING EJECTION ABNORMALITIES IN AN INKJET PRINT 
HEAD

(57) The invention relates to a method of detecting
failing nozzles in an ejection unit during the printing of an
object of a print job comprising one or more objects,
wherein the ejection unit is arranged to eject droplets of
a liquid and comprises one or more of nozzles, one or
more liquid ducts each connected to one of the one or
more nozzles, and one or more electro-mechanical trans-
ducers each arranged to create an acoustic pressure
wave in the liquid in one of the or more liquid ducts, and
further arranged to sense a residual pressure wave in
the liquid in each of the one or more liquid ducts. The
method comprises actuating the electro-mechanical
transducer to generate a pressure wave in the liquid in
one of the one or more liquid ducts. The method com-
prises sensing a residual pressure wave in the liquid in
the one of the one or more liquid ducts. Further, the meth-
od comprises comparing the residual pressure wave
sensed in the previous sensing step in the one of the one
or more liquid ducts with the residual pressure wave of
the one or more liquid ducts sensed in one or more pre-
vious executions of the method by determining the dif-
ference of one or more parameters of the residual pres-
sure wave sensed in the sensing step and one or more
parameters of the residual pressure wave sensed in one
or more previous executions of the method. Also, the
method comprises determining whether the one of the
one or more of nozzles is in an operative state or in a
malfunctioning state, wherein the one of the one or more
of nozzles is determined to be in a malfunctioning state
when the difference of one or more parameters of the
residual pressure wave sensed in the liquid in each of
the one of the one or more liquid ducts in the sensing

step and one or more parameters of the residual pressure
wave sensed in the one of the one or more liquid ducts
in one or more previous executions of the method ex-
ceeds a predetermined threshold..
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Description

BACKGROUND OF THE INVENTION

[0001] The present invention generally pertains to de-
tecting ejection abnormalities in an inkjet print head, in
particular a piezo-actuated inkjet print head.
[0002] During the execution of print processes several
faults can disturb the jetting of a nozzle, leading to ejec-
tion abnormalities. For example, blocking of an ink nozzle
due to the presence of a dirt particle is one of the most
common causes of malfunction in ink jetting. In order to
identify whether a nozzle jetting abnormally, it is custom-
ary actuating the one or more electro-mechanical trans-
ducers in the print head to generate a pressure wave in
the liquid in the plurality of ducts, in order to subsequently
sense a residual pressure wave in the liquid in the plu-
rality of ducts.
[0003] After the above mentioned process, the sensed
residual pressure wave is compared with the residual
pressure wave of a correctly functioning nozzle after
manufacturing. From said comparison, a plurality of ab-
normalities along with their root cause can be detected,
such as the presence of dirt particles, air bubbles, or dry
ink.
[0004] However, the comparison with the residual
pressure wave of a correctly functioning nozzle after
manufacturing does not allow detecting the malfunction-
ing of nozzles that arises due to prolonged use of a print
head. Said prolonged use may cause a drift in the be-
havior of one or more nozzles, which may cause ejection
abnormalities such as side-shooting nozzles. These ab-
normalities are difficult to detect by means of a compar-
ison of a residual pressure wave resulting from an actu-
ation of an electro-mechanical transducer and the resid-
ual pressure wave of a correctly functioning ejection unit
at the time of manufacturing. However, they may still lead
to visible artifacts in the printed image.
[0005] As a consequence, it is desired to have a meth-
od for detecting ejection abnormalities in an inkjet print
head that is capable of detecting the ejection abnormal-
ities caused by prolonged use.

SUMMARY OF THE INVENTION

[0006] In an aspect of the present invention, a method
of detecting failing nozzles in an ejection unit during the
printing of an object of a print job comprising one or more
objects to claim 1 is provided. In another aspect of the
present invention, a droplet ejection device is provided
comprising a plurality of ejection units. Said ejection unit
is arranged to eject droplets of a liquid and comprises
one or more of nozzles, one or more liquid ducts each
connected to one of the one or more nozzles, and one
or more electro-mechanical transducers each arranged
to create an acoustic pressure wave in the liquid in one
or more ducts, and further arranged to sense a residual
pressure wave in the liquid in each of the one or more

ducts.
[0007] The method of the present invention comprises
actuating the electro-mechanical transduce to generate
a pressure wave in the liquid in one or more ducts. Said
actuation typically causes the ejection of a liquid through
the one or more nozzles in the ejection unit. Subsequent-
ly, the method of the present invention comprises sensing
a residual pressure wave in the liquid in each of the one
or more ducts. The sensed residual pressure wave allows
performing different analyses in order to ascertain the
jetting quality of an ejection unit.
[0008] In another step, the method of the present in-
vention comprises comparing the residual pressure wave
previously sensed in the one of the one or more ducts
with the residual pressure wave of the one of the one or
more ducts sensed in one or more previous executions
of the method by determining the difference of one or
more parameters of the residual pressure wave previ-
ously sensed and one or more parameters of the residual
pressure wave sensed in one or more previous execu-
tions of the method.
[0009] In another step, the method of the present in-
vention comprises determining whether the one of the
one or more of nozzles is in an operative state or in a
malfunctioning state, wherein the one of the one or more
of nozzles is determined to be in a malfunctioning state
when the difference of one or more parameters of the
residual pressure wave previously sensed in the liquid
of the one of one or more ducts and one or more param-
eters of the residual pressure wave sensed in the one of
the one or more ducts in one or more previous executions
of the method exceeds a predetermined threshold.
[0010] In an embodiment, all of the steps of the present
invention previously described are performed for more
than one of the one or more liquid ducts such that a de-
termination is made about whether each of the more than
one of the one or more of nozzles is in an operative state
or in a malfunctioning state by performing the comparing
step for the more than one of the one or more liquid ducts
with their residual pressure wave sensed in one or more
previous executions of the method exceeds a predeter-
mined threshold.
[0011] In an embodiment, the method of the present
invention comprises actuating the electro-mechanical
transducer (28) to generate a pressure wave in the liquid
in the one or more liquid ducts (16) comprises actuating
the electro-mechanical transducer (28) with a waveform
that causes the ejection of a droplet.
[0012] In an embodiment, the method of the present
invention comprises that actuating the electro-mechani-
cal transducer to generate a pressure wave in the liquid
in the one or more liquid ducts (16) comprises actuating
the electro-mechanical transducer (28) with a plurality of
waveforms.
[0013] In an embodiment, the method of the present
invention comprises that actuating the electro-mechani-
cal transducer with a plurality of waveforms comprises
actuating the electro-mechanical transducer with a plu-
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rality of waveforms with a waveform period between 0,1
milliseconds and 40 milliseconds.
[0014] In an embodiment, the method of the present
invention comprises that actuating the electro-mechani-
cal transducer with a plurality of waveforms comprises
actuating the electro-mechanical transducer with a plu-
rality of identical waveforms.
[0015] In an embodiment, the method of the present
invention comprises that actuating the electro-mechani-
cal transducer with a plurality of waveforms comprises
actuating the electro-mechanical transducer with a plu-
rality of different waveforms.
[0016] In an embodiment, the method of the present
invention comprises that wherein the electro-mechanical
transducer is actuated with one or more waveforms suit-
able for causing the ejection of liquid.
[0017] In an embodiment, the method of the present
invention comprises that the one or more parameters of
the residual pressure wave sensed in the liquid in each
of the one or more liquid ducts comprise at least one or
more of frequency, phase, amplitude, and damping factor
of the residual pressure wave.
[0018] In an embodiment, the method of the present
invention comprises that actuating the electro-mechani-
cal transducer to generate a pressure wave in the liquid
in the one or more liquid ducts comprises actuating the
electro-mechanical transducer with a different waveform
or plurality of waveforms in different executions of the
method.
[0019] In an embodiment, the method of the present
invention comprises that when it is determined in the step
of determining whether the one of the one or more of
nozzles is in an operative state or in a malfunctioning
state that one or more of nozzles are in a malfunctioning
state the method further comprises determining the root
cause of the malfunctioning state based upon the differ-
ence of one or more parameters of the residual pressure
wave sensed in the liquid in each of the one or more liquid
ducts in the step of sensing a residual pressure wave in
the liquid in the one of the one or more liquid ducts and
one or more parameters of the residual pressure wave
sensed in each of the one or more liquid ducts in one or
more previous executions of the method exceeds a pre-
determined amount.
[0020] In an embodiment, the method of the present
invention comprises that the root cause of the malfunc-
tioning state is one of a side-shooting nozzle, the pres-
ence of dried ink in a nozzle, the presence of excess
water in the ink, the presence of water in the nozzle face,
or the presence of dirt in the nozzle.
[0021] Further, the present invention comprises a
droplet ejection device comprising a number of ejection
units arranged to eject droplets of a liquid and each com-
prising a nozzle, a liquid duct connected to the nozzle,
and an electro-mechanical transducer arranged to create
an acoustic pressure wave in the liquid in the duct, where-
in each of the ejection units is associated with a processor
configured to perform the method according to any of the

methods of the present invention.
[0022] Further, the present invention relates to a print-
ing system comprising the droplet ejection device of the
present invention as an ink jet print head and a control
unit comprising a processor suitable for executing the
method according to any of the methods of the present
invention.
[0023] Also, the present invention relates to a software
product comprising program code on a machine-reada-
ble non transitory medium, the program code, when load-
ed into a control unit of the printing system of the present
invention, causes the control unit to execute any of the
methods of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] The present invention will become more fully
understood from the detailed description given below,
and the accompanying drawings which are given by way
of illustration only, and are thus not limitative of the
present invention, and wherein:

Fig. 1 is a cross-sectional view of mechanical parts of
a droplet ejection device according to the in-
vention, together with an electronic circuit for
controlling and monitoring the device.

Fig. 2 is a graph showing the ratio between the am-
plitude measured in the residual pressure wave
of a nozzle and the amplitude of a correctly jet-
ting nozzle for a plurality of burst lengths

Fig. 3 is a graph showing the ratio between the phase
measured in the residual pressure wave of a
nozzle and the phase of a correctly jetting noz-
zle for a plurality of burst lengths

Fig. 4 is a graph showing the ratio between the fre-
quency measured in the residual pressure
wave of a nozzle and the frequency of a cor-
rectly jetting nozzle for a plurality of burst
lengths

DETAILED DESCRIPTION OF EMBODIMENTS

[0025] The present invention will now be described
with reference to the accompanying drawings, wherein
the same or similar elements are identified with the same
reference numeral.
[0026] A single ejection unit of an ink jet print head is
shown in Fig. 1. The print head constitutes an example
of a droplet ejection device according to the invention.
The device comprises a wafer 10 and a support member
12 that are bonded to opposite sides of a thin flexible
membrane 14.
[0027] A recess that forms an ink duct 16 is formed in
the face of the wafer 10 that engages the membrane 14,
e.g. the bottom face in Fig. 1. The ink duct 16 has an
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essentially rectangular shape. An end portion on the left
side in Fig. 1 is connected to an ink supply line 18 that
passes through the wafer 10 in thickness direction of the
wafer and serves for supplying liquid ink to the ink duct 16.
[0028] An opposite end of the ink duct 16, on the right
side in Fig. 1, is connected, through an opening in the
membrane 14, to a chamber 20 that is formed in the sup-
port member 12 and opens out into a nozzle 22 that is
formed in a nozzle face 24 constituting the bottom face
of the support member.
[0029] Adjacent to the membrane 14 and separated
from the chamber 20, the support member 12 forms an-
other cavity 26 accommodating a piezoelectric actuator
28 that is bonded to the membrane 14.
[0030] An ink supply system which has not been shown
here keeps the pressure of the liquid ink in the ink duct
16 slightly below the atmospheric pressure, so as to pre-
vent the ink from leaking out through the nozzle 22.
[0031] The nozzle face 24 is made of or coated with a
material which is wetted by the ink, so that adhesion forc-
es cause a pool 30 of ink to be formed on the nozzle face
24 around the nozzle 22. The pool 30 is delimited on the
outward (bottom) side by a meniscus 32a.
[0032] The piezoelectric transducer 28 has electrodes
34 that are connected to an electronic circuit that has
been shown in the lower part of Fig. 1. In the example
shown, one electrode of the transducer is grounded via
a line 36 and a resistor 38. Another electrode of the trans-
ducer is connected to an output of an amplifier 40 that is
feedback-controlled via a feedback network 42, so that
a voltage V applied to the transducer will be proportional
to a signal on an input line 44 of the amplifier. The signal
on the input line 44 is generated by a D/A-converter 46
that receives a digital input from a local digital controller
48. The controller 48 is connected to a processor 50.
[0033] When an ink droplet is to be expelled from the
nozzle 22, the processor 50 sends a command to the
controller 48 which outputs a digital signal that causes
the D/A-converter 46 and the amplifier 40 to apply an
actuation pulse to the transducer 28. This voltage pulse
causes the transducer to deform in a bending mode. More
specifically, the transducer 28 is caused to flex down-
ward, so that the membrane 14 which is bonded to the
transducer 28 will also flex downward, thereby to in-
crease the volume of the ink duct 16. As a consequence,
additional ink will be sucked-in via the supply line 18.
Then, when the voltage pulse falls off again, the mem-
brane 14 will flex back into the original state, so that a
positive acoustic pressure wave is generated in the liquid
ink in the duct 16. This pressure wave propagates to the
nozzle 22 and causes an ink droplet to be expelled. The
pressure wave will then be reflected at the meniscus 32a
and will oscillate in the cavity formed between the me-
niscus and the left end of the duct 16 in Fig. 1. The os-
cillation will be damped due to the viscosity of the ink.
Further, the transducer 28 is energized with a quench
pulse which has a polarity opposite to that of the actuation
pulse and is timed such that the decaying oscillation will

be suppressed further by destructive interference.
[0034] The electrodes 34 of the transducer 28 are also
connected to an A/D converter 52 which measures a volt-
age drop across the transducer and also a voltage drop
across the resistor 38 and thereby implicitly the current
flowing through the transducer. Corresponding digital
signals S are forwarded to the controller 48 which can
derive the impedance of the transducer 28 from these
signals. The measured electric response (current, volt-
age, impedance, etc.) is signaled to the processor 50
where the electric response is processed further.
[0035] A graph showing the ratio between the ampli-
tude measured in the residual pressure wave of a nozzle
and the amplitude of a correctly jetting nozzle for a plu-
rality of burst lengths is shown in Fig. 2. The result ob-
tained for measurements of the amplitude of nozzles for
different burst lengths can be observed in Fig. 2. Further,
the nozzles may be classified in different categories (e.g.
side shooter, acceptable functioning behavior, correct
functioning behavior, and non-jetting nozzle) depending
upon their jetting behavior based upon the observed re-
sult while performing a printing operation. As explained
below in relation with Figs. 3 and 4 it is possible to perform
the same operation using different parameters amongst
those observable in a residual pressure wave: phase,
amplitude, etc. A person of skill in the art would readily
understand that any other parameter, e.g. damping fac-
tor, etc., may be also used. This procedure is used to
determine the proper functioning of the nozzles for dif-
ferent burst lengths, such that those leading to a more
reliable jetting are decided. Once the most reliable bursts
of pulses have been determined, the method of the
present invention can compare the residual pressure
wave sensed in a step of the method in the one of the
one or more liquid ducts with the residual pressure wave
of the one or more liquid ducts sensed in one or more
previous executions of the method. This process may be
performed by determining the difference of one or more
parameters of the residual pressure wave sensed and
one or more parameters of the residual pressure wave
sensed in one or more previous executions of the meth-
od. This process allows the method of the present inven-
tion to detect subtle variations in the behavior of the print
heads, commonly known as drift.
[0036] Further, a person skilled in the art would readily
also understand that a step of comparing the residual
pressure wave sensed in a step of the method in the one
of the one or more liquid ducts with the residual pressure
wave of the one or more liquid ducts sensed in one or
more previous executions of the method can be per-
formed for the different parameters shown in Figs, 2 to
4 or other additional factors such as damping factor. As
a consequence, the step of determining whether the one
of the one or more of nozzles is in an operative state or
in a malfunctioning state can be performed using infor-
mation about one or more of the mentioned parameters
of the residual pressure wave.
[0037] A graph showing the ratio between the phase
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measured in the residual pressure wave of a nozzle and
the phase of a correctly jetting nozzle for a plurality of
burst lengths is shown in Fig. 3. Further, the nozzles have
been classified in four different categories (side shooter,
acceptable functioning behavior, correct functioning be-
havior, and non-jetting nozzle) depending upon their jet-
ting behavior based upon the observed result while per-
forming a printing operation.
[0038] Further, a person skilled in the art would readily
also understand that the method of the present invention
can be applied to each and all of the plurality of nozzles
of a print head. Also, person skilled in the art would readily
also understand that the method of the present invention
may comprises actuating the electro-mechanical trans-
ducer to generate a pressure wave in the liquid in the
one or more liquid ducts comprises actuating the electro-
mechanical transducer with a plurality of waveforms,
known in the art as bursts.
[0039] A graph showing the ratio between the frequen-
cy measured in the residual pressure wave of a nozzle
and the frequency of a correctly jetting nozzle for a plu-
rality of burst lengths is shown in Fig. 4. Further, the noz-
zles have been classified in four different categories (side
shooter, acceptable functioning behavior, correct func-
tioning behavior, and non-jetting nozzle) depending upon
their jetting behavior based upon the observed result
while performing a printing operation.
[0040] Based on the determinations above, the meth-
od of the present invention is able to determine whether
each of the one or more of nozzles is determined to be
in a malfunctioning state when the difference of one or
more parameters of the residual pressure wave sensed
in the liquid in each of the one or more ducts in a previous
step and one or more parameters of the residual pressure
wave sensed in each of the one or more ducts in one or
more previous executions of the method exceeds a pre-
determined threshold. In one embodiment, the method
of the present invention determines that one nozzle is in
a malfunctioning state if the difference of one or more
parameters of the residual pressure wave sensed in the
liquid in each of the one or more ducts in a previous step
and one or more parameters of the residual pressure
wave sensed in each of the one or more ducts in one or
more previous executions of the method exceed a first
predetermined threshold. Further, in an embodiment the
method of the present invention determines that one noz-
zle is in a malfunctioning state if two more parameters of
the residual pressure wave sensed in each of the one or
more ducts in one or more previous executions of the
method exceed a second predetermined threshold,
wherein said second predetermined threshold is smaller
than the first predetermined threshold. Further, a person
skilled in the art would readily also understand that the
method of the present invention can make determination
about the jetting state based on whether a combination
of parameters differ from those measured in previous
executions of the method for the same nozzle more than
a threshold, based on the information gathered in simu-

lations.
[0041] The invention being thus described, it will be
obvious that the same may be varied in many ways. Such
variations are not to be regarded as a departure from the
scope of the invention, and all such modifications as
would be obvious to one skilled in the art are intended to
be included within the scope of the following claims.

Claims

1. A method of detecting failing nozzles in an ejection
unit during the printing of an object of a print job com-
prising one or more objects, wherein the ejection unit
is arranged to eject droplets of a liquid and comprises
one or more of nozzles (22), one or more liquid ducts
(16) each connected to one of the one or more noz-
zles (22), and one or more electro-mechanical trans-
ducers (28) each arranged to create an acoustic
pressure wave in the liquid in one of the or more
liquid ducts (16), and further arranged to sense a
residual pressure wave in the liquid in each of the
one or more liquid ducts (16), the method compris-
ing:

a) actuating the electro-mechanical transducer
(28) to generate a pressure wave in the liquid in
one of the one or more liquid ducts (16); and
b) sensing a residual pressure wave in the liquid
in the one of the one or more liquid ducts (16);
and
c) comparing the residual pressure wave
sensed in step b) in the one of the one or more
liquid ducts (16) with the residual pressure wave
of the one or more liquid ducts (16) sensed in
one or more previous executions of the method
by determining the difference of one or more pa-
rameters of the residual pressure wave sensed
in step b) and one or more parameters of the
residual pressure wave sensed in one or more
previous executions of the method; and
d) determining whether the one of the one or
more of nozzles (22) is in an operative state or
in a malfunctioning state, wherein the one of the
one or more of nozzles (22) is determined to be
in a malfunctioning state when the difference of
one or more parameters of the residual pressure
wave sensed in the liquid in each of the one of
the one or more liquid ducts (16) in step b) and
one or more parameters of the residual pressure
wave sensed in the one of the one or more liquid
ducts (16) in one or more previous executions
of the method exceeds a predetermined thresh-
old.

2. The method of claim 1, wherein steps a), b), c) and
d) are performed for more than one of the one or
more liquid ducts (16) such that a determination is
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made about whether each of the more than one of
the one or more of nozzles (22) is in an operative
state or in a malfunctioning state by performing the
comparing step for the more than one of the one or
more liquid ducts (16) with their residual pressure
wave sensed in one or more previous executions of
the method exceeds a predetermined threshold.

3. The method of any preceding claim, wherein actu-
ating the electro-mechanical transducer (28) to gen-
erate a pressure wave in the liquid in the one or more
liquid ducts (16) comprises actuating the electro-me-
chanical transducer (28) with a waveform that caus-
es the ejection of a droplet.

4. The method of any preceding claim, wherein actu-
ating the electro-mechanical transducer (28) to gen-
erate a pressure wave in the liquid in the one or more
liquid ducts (16) comprises actuating the electro-me-
chanical transducer (28) with a plurality of wave-
forms.

5. The method of claim 4, wherein actuating the electro-
mechanical transducer (28) with a plurality of wave-
forms comprises actuating the electro-mechanical
transducer (28) with a plurality of waveforms with a
waveform period between 0,1 milliseconds and 40
milliseconds;

6. The method of claims 4 or 5, wherein actuating the
electro-mechanical transducer (28) with a plurality
of waveforms comprises actuating the electro-me-
chanical transducer (28) with a plurality of identical
waveforms.

7. The method of claims 4 or 5, wherein actuating the
electro-mechanical transducer (28) with a plurality
of waveforms comprises actuating the electro-me-
chanical transducer (28) with a plurality of different
waveforms.

8. The method of any preceding claim, wherein the
electro-mechanical transducer (28) is actuated with
one or more waveforms suitable for causing the ejec-
tion of liquid.

9. The method of any preceding claim, wherein the one
or more parameters of the residual pressure wave
sensed in the liquid in each of the one or more liquid
ducts (16) comprise at least one or more of frequen-
cy, phase, amplitude, and damping factor of the re-
sidual pressure wave.

10. The method of any preceding claim, wherein actu-
ating the electro-mechanical transducer (28) to gen-
erate a pressure wave in the liquid in the one or more
liquid ducts (16) comprises actuating the electro-me-
chanical transducer (28) with a different waveform

or plurality of waveforms in different executions of
the method.

11. The method of any preceding claim, wherein when
it is determined in step d) that one or more of nozzles
(22) are in a malfunctioning state the method further
comprises determining the root cause of the mal-
functioning state based upon the difference of one
or more parameters of the residual pressure wave
sensed in the liquid in each of the one or more liquid
ducts (16) in step b) and one or more parameters of
the residual pressure wave sensed in each of the
one or more liquid ducts (16) in one or more previous
executions of the method exceeds a predetermined
amount.

12. The method of claim 10, wherein the root cause of
the malfunctioning state is one of a side-shooting
nozzle, the presence of dried ink in a nozzle, the
presence of excess water in the ink, the presence of
water in the nozzle face, or the presence of dirt in
the nozzle.

13. A droplet ejection device comprising a number of
ejection units arranged to eject droplets of a liquid
and each comprising a nozzle (22), a liquid duct (16)
connected to the nozzle (22), and an electro-me-
chanical transducer (28) arranged to create an
acoustic pressure wave in the liquid in the duct (16),
wherein each of the ejection units is associated with
a processor (50) configured to perform the method
according to any of the claims 1 to 12.

14. A printing system comprising the droplet ejection de-
vice according to claim 13 as an ink jet print head
and a control unit comprising a processor (50) suit-
able for executing the method according to any of
the claims 1 to 12.

15. A software product comprising program code on a
machine-readable non transitory medium, the pro-
gram code, when loaded into a control unit of a print-
ing system according to claim 14, causes the control
unit to execute any of the methods of claims 1 to 12.
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