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In one form, the method of the invention is charac- terised by employing
detecting elements formed as con- This invention relates to a method of
testing multi-    ductive tracks on a side of a sheet of thickness poled
channel array pulsed dropletdeposition apparatus. Such  piezo-electric
material having an electrode on the side apparatus of which a typical
example is a drop-on- 5  of said sheet remote from said tracks and locating
said demand ink jet printer, comprises a multiplicity of parallel    tracks
in opposed relationship to channels of the appa- uniformly spaced channels
mutually spaced in an array  ratus being tested. direction extending normal
to the length of the channels  In another form, the method of the invention
is char- and each with pulse imparting means for effecting drop-  acterised
by forming said detecting elements of the test let ejection therefrom.
10 module as parallel channels formed in a sheet of thick- Channel
densities of two or more per millimetre are  ness poled piezo-electric
material between channel usual in state of the art drop-on-demand ink jet
printers.  dividing side walls coated on channel facing surfaces
Accordingly, considerable numbers of channels are    thereof with electrode
material so that said side walls employed in the printheads of such
printers all of which  operate as shear mode detectors. Advantageously this
are required to function satisfactorily to achieve the  15 form of the
invention is further characterised by locating desired printing
performance. It is however impractical in    the channels of thedetecting
elementsopposite and par- a production environment because of time
constraints to  allel with open topped channels of said apparatus and test
sequentially the activity of each channel.   disposing said coupling fluid
in the channels of said test One object of the present invention therefore
is to  module, the channels of said apparatus facing the chan- provide a
method of testing expeditiously, a multi-chan- 20 nels of said test module
and the space between said test nel array, pulsed droplet deposition
apparatus of the kind  module and said apparatus. set forth, to determine
whether the array contains any  In a further form, the method of the
invention, in defective channels.                               which the
channels of said apparatus are closed by a The present invention consists
in the method of test-    cover plate, is characterised by disposing said
detector inga multi-channel array pulseddropletdeposition appa- 25 elements
opposite open ends of channels of the appa- ratus comprising a multiplicity
of parallel channels    ratus. Preferably, thisformof the invention
isfurther char- uniformly spaced in an array direction extending normal
acterised by forming said test module with a sheet of to the length of the
channels and each with pulse impart-    thickness poled piezo-electric
material having parallel ing means for effecting droplet ejection
therefrom, said  channels therein formed between channel dividing side
method comprising the steps of locating said apparatus so walls coated on
channel facing surfaces thereof with opposite atest module having
mutuallyspaceddetecting  electrode material so that said side walls operate
as elements with channels of said apparatus respectively  shear mode
actuators and disposing said test module opposed and in close proximity to
said elements, provid-  with the channels thereof perpendicular and
opposite to ing coupling fluid in the channels of said apparatus  the ends
of channels of the apparatus. opposed to said detecting elements and
between said  36    In another form of the method of the invention and
detecting elements and the channels opposed thereto,    in which the
channels of the apparatus comprise a base, applying test signals to impart
energy pulses to said fluid  channel dividing side walls upstanding from
said base in said channels opposed to said detecting elements  and shear
mode actuators secured to the channel side thereby to transmit signals
through the coupling fluid to  walls of the respective channels opposite
said base, said the detecting elements and evaluating the performance 40
method is characterized by disposing said shear mode of said channels to
which test signals are applied from  actuators opposite and in dose
proximity to said detect- the signals detected by the detecting elements.
ing elements. Suitably this form of the method of the The invention may be
further characterised by mutu-    invention is further characterized by
forming said detect- ally spacing said detecting elements at an integral
mul-    ing elements from abasewith channel dividing sidewalls tiple of the
channel pitch of the channels of said  45 upstanding from the base and
shear mode actuators apparatus, testing said channels opposed to said ele-
secured to the channel side walls of the respective chan- ments by
supplying test signals to the coupling fluid  nels opposite said base and
disposing in facing relation- therein, translating said apparatus
relatively to said mod-  ship and dose proximity the shear mode actuators
of the ule through a channel pitch to dispose channels of the  apparatus
and of the detecting elements. apparatus adjacent the tested channels in
opposed rela- 50  The invention will now be described, byway of exam-
tionship to said detecting elements and testing, by sup-  ple, with
reference to the accompanying drawings in plying test signals to the
coupling fluid therein, the  which:- channels disposed by said translation
opposite said detecting elements. Suitably, the method includes     FIGURE
1 illustrates to an enlarged scale a frag- repeatedly translating until all
channels of said apparatus 55  ment of one form of apparatus for performing
the are tested, said apparatus relatively to said module  method of the
invention; through a channel pitch and after each translation test-  FIGURE
2 illustrates to an enlarged scale a frag- ing, by supplying test
signalstothe coupling fluid therein,  ment of a second form of apparatus
for performing the channels opposed to the detecting elements.      the
method of the invention; 2 



3                EP0551 341 B1                    4 FIGURE 3 illustrates to
an enlarged scale in longi-    described, is activated as a result of shear
mode dis- tudinal section a fragment of a further form of appa-  placement
thereof. ratus for performing the method of the invention; and  In carrying
out the test procedure, a coupling fluid FIGURE 4 illustrates voltage
patterns applicable to  23 which may be a gas but preferably is a liquid,
such as the part of apparatus of Figure 3 which is under test; 5  a solvent
liquid, is drawn into the gap between the appa- and
ratus 10 and the test module to fill the facing channels FIGURES 5 and 6
are longitudinal and transverse  and the gap therebetween. sectional views
of another embodiment of the inven-  Every third channel 22 has its
electrodes connected tion.                                         to an
evaluation circuit means 30 though it may be pre- 10 ferred so to connect
every fourth channel 22 thereby to Throughout the drawings like parts are
given the  accord with the selection logic of the chip of the module same
references.                                  of the apparatus 10 under
test. Where every third chan- Referring to Figure 1 a multi-channel array
droplet  nel 22 has an evaluation circuit means 30 connected deposition
apparatus 10, suitably a drop-on-demand ink  thereto cross coupling between
active channels 22, that jet printhead, comprises a multiplicity of
parallel uni- 15 is to say, channels 22 to which evaluation circuit means
formly spaced channels 12 which are defined by a base  30 are connected, is
a few per cent and this is reduced 14 and channel dividing side walls 16
formed from piezo-  by connecting one in four channels 22 only to
evaluation electric material poled in the thickness direction and the
circuit means 30. It will be appreciated that the channels channel facing
surfaces 18 of which are coated with  22 which are connected to evaluation
circuit means 30 metal layers (not shown) which constitute electrodes 20
each provide a detecting element 21 for the signals sup- enabling
respective electric fields to be applied trans-  plied thereto by way of
the coupling fluid. versely to the channel side walls to effect deflection
The chip of the module of the apparatus 10 under thereof in shear mode.
Array apparatus of the kind  test is connected using a test sequence of the
print data described is more fully described in our European Patent    to
select for energisation those channels 12 of the appa- No. 0278 590 and
co-pending Patent Application 25 ratus 10 directly opposite those channels
22 of the test PCT/GB91/00720. In the latter application there is  module
20 which are provided with evaluation circuit described a printhead formed
from modules which are  means 30 and an external a.c. signal is applied to
the butted together along side surfaces thereof extending  selected
channels which vibrates the side walls of the parallel with the channels.
The apparatus 10 illustrated  selected channels 12 and causes fluid
pressure modu- comprises a fragment of one such module.      30  lations
and flow therefrom primarily to the immediately The electrodes on the
channel facing surfaces 18  opposed channels 22 of the test module. This
fluid flow are connected to an LSI chip and it is in this condition  causes
shear mode vibration of the walls of the channels that the modules are
tested as hereinafter described.    to which the evaluation circuit means
30 are connected The manner of connection of the chips to their respective
which develops an electric field across each such wall modules is described
in our co-pending United Kingdom  35 which is detected by the evaluation
circuit means 30 Patent Application No. 9109205.6.                 which
are parallel connected. The test thus enables the When the modules have
been connected to their    activity level of a group of channels 12
comprising, in the respective LSI chips it is important to carry out a 100
per  case illustrated, every third channel thereof to be ascer- cent
functional test of each module. Plainly, if any mod-    tained. ules are
assembled into a printhead and subsequently  4o  After testing of one group
of channels 12, the next found to be faulty, the cost of the fault or
faults is greatly  group is similarly located for testing by translating
the increased. The cost of all subsequent assembly work as  apparatus 10
through one channel pitch thereof and then well as that of all the modules
assembled is wasted. It is    repeating the test procedure described. In
the case illus- accordingly prudent to effect tests early in the manufac-
trated the testing of three groups of channels 12 in this turing programme
so as to maximize yield and thus min- 45 way completes testing of the
module of the apparatus imise cost.
10. Where the level of activity of any one of the channel As will be seen
in Figure 1, the apparatus 10 to be  groups of the apparatus 10 is below a
predetermined tested is located opposite a test module 20 formed with
value, the fault so indicated requires that the module parallel channels 22
atthe same spacing as the channels    tested be rejected. 12 and provided
by a base 24 and channel dividing walls 50  The information obtained from
the test described 26 formed from piezo-electric material. The channels 12
includes a check on the operation of every line on the and 22 are open
topped and disposed parallel with the  chip, the integrity of the leads
from the chip to the chan- tops of the channels of the apparatus 10 and the
test  nels and of the bonds between those leads and, at one module 20 in
facing relationship and with a small gap  end thereof terminals of the
channel electrodes and, at separating them.                              55
the opposite end thereof, the chip terminals. The exist- Channel facing
surfaces 28 of the channels 22 are  ence and continuity of the electrodes
along the channels coated with metal layers (not shown) which provide elec-
and extensions thereof providing terminals for the chip 



trodes and an electric field is developed across the elec-    leads is also
at the same time assessed as is the activity. trodes of each channel wall
when that wall, as hereinafter 3    5                EP0551 341 B1
6 level of the piezo-electric material of the channel side  connected to
circuit means 30 form respective detecting walls 16.
elements for signals generated at the tested channels. The signals sensed
by the detector means 30 are   Between the electrodes 44 and 54
respectively of analogue signals which are supplied to an analogue to
the apparatus 10 under test and the test module 20 is digital converter
(not shown) the output of which may be  5  left a small gap 60 into which
is drawn the coupling fluid. indicative of whether a predetermined level of
activity of  As in the case of Figure 1, the channels 12 located oppo- each
group of channels tested has or has not been  site the channels 22 are
selected by a stream of test print reached or, alternatively, indicative
that the level of activ-  data and an a.c. signal is applied between the
electrodes ity of each channel group tested was one of a number of  42 and
44 of the apparatus 10 of the selected channels. thresholds. Thus in the
case of a four-bit word digital out-  10 This causes shear mode deflection
of the layer 40 of put, the converter would provide for sixteen possible
lev-  piezo-electric material relatively to the selected channels els of
activity to be indicated whilst a one-bit word would  12 which, through the
medium of the coupling fluid, indicate whether a threshold had or had not
been  imparts a shear mode deflection to the layer 50 of piezo- reached.
The level of imperfection of each group of chan-  electric material of the
test module. This deflection cre- nels tested can thus be measured where a
four-bit word  15 ates a signal at the electrodes 52 and 54 which is sup-
output is used and compared with a desired level to  plied to the
evaluation circuit means 30 and supplied, as determine the acceptability or
not of the module under  before to the analogue to digital converter. The
appara- test.                                             tus 10 is moved
in steps of one channel pitch at each of The presence of broken or cracked
channel dividing  which the test procedure described is performed. walls 12
may also be checked by varying the frequency  20  Resonance tests and
testing the integrity of passi- of the a.c. signals applied to the
respective channels of  vation are not called for with this embodiment of
the the channel group under test about the resonant fre-    invention.
quency of such walls the integrity of which is not flawed.  The apparatus
of Figure 3 comprises test module 20 A frequency response of the walls
tested below an antic-  of whilst the apparatus under test comprises a
printhead ipated value which assumed all the walls tested were free  25 70
formed by modules 10 of generally similar construc- from imperfections
would indicate that one or more of the  tion to the module comprising the
apparatus 10 of Figure walls tested were not operating at the desired level
of  1. Thus each module of the printhead comprises a base activity.
sheet 14 of piezo-electric material comprising a multiplic- Further, the
electrodes on the walls are suitably pro-    ity of parallel, uniformly
spaced channels 12 extending vided with a layer of passivation material the
insulation  30 normal to the channel array direction. Channel facing
properties of which can also be tested. To this end a  surfaces, such as
surface 18, of each side wall 16 which detector is employed in each of the
channels 22 to which  divides adjacent channels are coated with metal elec-
evaluation circuit means 30 are connected which detects    trodes (not
shown) so that actuating voltages can be leakage current flow in the
coupling fluid in those test  applied across each of the opposite walls 16
of each module channels, the presence of leakage current indi- 35 channel
12 to deflect them in shear mode for effecting cating a flaw or flaws in
the passivation layers. It will, of  droplet ejection from the channel. The
modules 10 form- course, be apparent that to effect this test the coupling
ing the printhead 70 are butted together as described in fluid has to be
electrically conductive.          co-pending Patent Application
PCTGB91/00720 and the Referring now to Figure 2, the channels 22 of the
open tops of the channels 12 are closed by a top sheet test module are, as
before, at three times the spacing of 40 71. the channels 12 of the
apparatus 10 to be tested which,  The closure of the channels 12 by top
sheet 71 is as in the case of Figure 1, may be in the form ofa module
effected by bonding in a controlled manner to obtain a which after testing
and found to be satisfactory is butted  controlled and preferably low bond
compliance. It is a with like modules to form the printhead. Across the
tops  particular objective of the test procedure to be described, of the
channels 12 is a layer 40 of thickness poled piezo- 45 to characterize the
integrity of this bond or, differently electric material provided on the
side thereof facing the  expressed, the compliance ratio K distributed
along and channels 12 with a continuous, conductive, earthed elec-  across
the printhead channels. On the sheet 71 are trode 42 and on the opposite
side thereof with pairs of    formed tracks 73 which byway of which are
applied print positive electrodes 44 at each channel the electrodes of
data test signals energizing selected channels of the each pair extending
laterally outwards from a central 50 printhead. To that end the tracks 73
respectively connect region of the associated channel. This arrangement is
with the electrodes which each cover the channel facing disclosed in United
States Patent No. 4,825,227.  surfaces of the walls 76 and line the
channels. Similarly, the test module 20 is provided across the  The test
module 20 is formed with parallel channels tops of its channels with a
layer 50 of piezo-electric mate-  22 cut in a sheet of piezo-electric
material, said channels 



rial on the side of which facing the channels 22 is a con- 55 having the
same channel spacing as those of the print- tinuous, conductive, earthed
electrode 52 whilst on the  head 70 or a spacing which is an integral
multiple of that opposite side thereof are pairs of positive electrodes 54
spacing. Although it has similar form to the sheet 14, the for each of the
channels 22 like the electrodes 44 of the  test module may be formed with
relatively shallow chan- channels 12. The electrodes 52 and 54 of those
channels  nels 22 so that the resonant frequency of the walls 26 of 4    7
EP0551341 B1                    8 the channels which are open topped is
comparable with  multiple effects testing of all channels facing the test
or greater than the bonded side walls 16 of the printhead  module. 70.
Electrodes (not shown) lining the respective chan-  Alternatively, if all
the tracks 88 are connected to a nels 12 are connected to respective tracks
88 on the  single detection device 90 then if the channel pitch of the
sheet 81. The tracks 88 can either be connected to  5  test module is the
same as that of the printhead and the respective evaluation circuits 90 or
can be connected to    tracks 88 are connected to the respective channels
22, a common evaluation circuit 90. The channel electrodes,    all the
printhead channels facing the test module 20 are tracks 88 and circuit 90
form detecting elements at the  simultaneously tested and an evaluation of
that particu- spacing of the channels of the printhead which are simul-
lar segment of the printhead is made. If, however, the taneously tested.
10 channel pitch of the channels of the test module 20 is a As will be
seen, during testing, the channels 72 are  multiple of the channel pitch of
the channels 12, a series, disposed with the open ends thereof remote from
the  equal in number to that multiple, of tests is needed to tracks 73
facing the channels 22 of the test module which  complete the testing of
the printhead segment facing the extend normal to the channels 12. Both
sets of channels    test module, each test effecting testing of a fraction
equal are filled with coupling liquid 23 which also fills the space  15 to
the inverse of the said multiple of the channels 12 fac- between the sets
of channels. The coupling liquid pref-    ing the test module. erably has a
bulk modulus which matches that of the ink  In practice testing is carried
out at stages in the to be employed in the printhead. Further, the coupling
assemblyof theprinthead 70. Thus aftera group of mod- liquid comprises only
a small volume having regard to  ules has been bonded together and to the
sheet 71 test- the scale of the printhead components and is held in 20 ing
as described is carried out. Further groups of place by capillary forces.
modules are then added and between each such addi- As the channels 12 are
closed by the top sheet 71,    tion testing of the group last added is
carried out. itwill be apparent that the test carried out with the appa-
Figure 4(a), (b) and (c) show spatially distributed ratus of Figure 3,
takes place at a later stage in the man-  voltage patterns illustrating the
oscillatory voltages at a ufacture of the printhead than the tests
described in 25 series twenty of the printhead channels 72, numbered in
connection with the apparatus of Figure 1. The test may    two banks of
ten, during a first phase of the applied volt- accordingly be an additional
test since it enables the  age pattern and in the following phase the
spatial volt- integrity of the bond between the top sheet 71 and the  ages
of each pattern are inverted. There exist n different channel walls to be
assessed and further enables that    such voltage patterns for n channels
corresponding to propertytobe measured in different longitudinal sections
30 the n different modes of operation numbered (n-1), (n- of the channels.
Also, it admits a measurement of the  2)...2,1,0. The three higher modes
(n-1), (n-2), (n-3), are compliance ratio K (which is defined as the ratio
of the  shown in Figures 4(a), (b) and (c).Each mode corre- compliance of a
channel wall actuator in response to  sponds to a different magnitude of
longitudinal velocity pressure in the channel thereof to the bulk
compliance  C of acoustic waves in the channels 72 of value of the ink in
the channel in response to that pressure) in 35 selected channels or each
channel and in different                [err] lengths of the channels. The
compliance ratio K is dis- cussed in our co-pending British patent
application No.  where [err] is the velocity of acoustic waves in the
coupling 9022662.2 and is an important determining factor of    fluid alone
associated with its density and bulk modulus, printhead performance.
40 K is the compliance ratio (as defined above) and where In operation of
the arrangement of Figure 3, a signal  0 < [err] < 4 K expresses the range
of eigenvectors of the is supplied to the channels 12 selected for
actuation by  second difference matrix of the array. thetestprint data
stream so as to vibrate those channels  It will be noted that [er] = 4
corresponds to the (n-l)th and those vibrations are coupled through the
liquid 23 to  mode illustrated in Figure 4(a), whereas [err] = 0 corre- the
channels of the test module and cause signals to be 45 sponds to uniform
static pressure in all the channels rep- developed in the tracks 88 which
are connected to chan-    resented by n=0. nels of the test module. If the
tracks 88 connect with  Since each mode corresponds to a different longitu-
channels which are at the same pitch as the channels    dinal acoustic wave
velocity, there exists a frequency 12 then all the channels 12 facing the
channels 22 are  [err]   for 0 [err] m [err] n-1 for each mode at which
Ion- tested in a single step so that if the channels 22 are con- 50
gitudinal resonant acoustic waves may be established in nected to
respective evaluation circuit means 90 the  the channels. (Strictly, there
are also harmonics of that 



integrity of each channel 72 of the array facing the test    frequency).
module, and in particular of the bond between the chan-  Accordingly the
test signals applied to the tracks 73 nels and the top sheet 71, is
assessed. If, however, the  are voltage patterns corresponding to one of
the higher tracks 88 are connected to channels at a multiple of the 55
order modes shown in Figure 4 atthe corresponding res- pitch of the
channels 12, after each testing the printhead  onant frequency, depending
on channel length L so that is stepped by one channel pitch and a further
testing is    acousticwavesforthatmodeareestablished inthechan- carried
out, so that a number of testings equal to the said  nels of the array. 5
9                EP0551341 B1                    10 The channels, provided
they are of high integrity,    potential generated is supplied either to an
evaluation cir- have uniform compliance ratio K and therefore uniform  cult
130 connected so as to be common to all the tracks acoustic impedance. At
the open channel ends, where  orto separate such circuits respectively
connected to the the acoustic impedance becomes zero, the acoustic
tracks. waves are reflected with inverse sign. Accordingly, every 5  A test
module using this construction is less sensi- channel supports a resonant
acoustic wave of the  tivethantheotherformsof moduledescribed earlier, par-
applied frequency and phase in accordance with the  ticularly in regard to
Figures 1 and 3, because pressure applied voltage pattern.
couples less efficiently between a track and a channel However, in the
event of a fault in the channel, such  than between opposing channels. as
caused by a localised variation in the compliance ratio  10   It will be
apparent that changes in the embodiments K in one or more channels or a
localized leakage across  of the invention described can be effected within
the the bond between adjacent channels or a localised bro-  scope of the
invention. Thus a test module of the type ken or cracked wall, etc., the
acoustic waves generated  shown in Figure 1 could be used to test apparatus
pro- by the test signals acting on the wall actuators which are  vided with
channels activated by roof-type actuators as deflected in shear mode are
reflected at the fault and  15 described in connection with the apparatus
10 of Figure consequently contain energy representative of the fault  2 and
vice-versa. Also, acoustic detectors in the test location.
module may be used to measure the shear mode activity The test module 20
abutting the open ends of the  of the actuators of the channels tested
instead of the channels 12 remote from the tracks 73 receives energy  shear
mode detectors described. radiated from the channel ends as the acoustic
waves 20 resonate from each channel which in turn generates cor-  Claims
responding signals in tracks 88 connected to the evalu- ation means 90.
1. The method of testing a multi-channel array pulsed One means for
detection is to identify lower ampli-  droplet deposition apparatus
comprising a multiplic- tude or out of phase signals in the tracks 88,
which indi- 25    ity of parallel channels uniformly spaced in an array
cate the fault, whose location can be defined by acoustic  direction
extending normal to the length of the chan- time domain reflectometry.
Alternatively the frequency of  nels and each with pulse imparting means
for effect- the test signals can be scanned In a range higher than  ing
droplet ejection therefrom, said method the resonant frequency for the mode
selected and a res-  comprising the steps of locating said apparatus onance
in the faulty channel at the higher frequency, cor- 30  opposite a test
module having mutually spaced responding to resonance in the length between
the fault  detecting elements with channels of said apparatus and the end
of the channel is readily detected from the  respectively opposed and in
close proximity to said signals in tracks 88.
elements, providing coupling fluid in the channels of Referring nowto
Figures 5 and 6, an alternative form  said apparatus opposed to said
detecting elements of test module 120 is provided which is disposed oppo-
35    and between said detecting elements and the chan- site the module 10
to be tested which is shown in similar  nels opposed thereto, applying test
signals to impart form to the printhead apparatus 10 of Figure 1 and com-
energy pulses to said fluid in said channels opposed prises a sheet 14 of
thickness poled piezo-electric mate-  to said detecting elements thereby to
transmit sig- rial formed with parallel channels 12 and electrodes  nals
through the coupling fluid to the detecting ele- lining the channels. The
two modules are coupled by 40  ments and evaluating the performance of said
coupling liquid 23 though air could serve as the coupling  channels to
which test signals are applied from the medium in this instance.
signals detected by the detecting elements. The test module 120 comprises a
sheet 114 of piezo-electric material which is poled in the direction of  2.
The method of Claim 1, characterized by mutually its thickness. A
continuous sheet electrode 115 is plated  45    spacing said detecting
elements at an integral mul- on one face of the sheet 114 and has tracks
116 forming  tiple of the channel pitch of the channels of said electrodes
on the opposite face of the sheet The tracks  apparatus, testing said
channels opposed to said are located opposite the channels and serve with
the  elements by supplying test signals to impart energy sheet 114 and
electrode 115 as detecting elements for  pulses to the coupling fluid
therein, translating said 



signals in the channels 12 which are coupled by way of 50    apparatus
relatively to said module through a chan- the liquid 23 to those elements.
Although, as shown,  nel pitch to dispose channels of the apparatus adja-
there is a detecting element for each channel the detect-  cent the tested
channels in opposed relationship to Ing elements could be spaced at an
integral multiple of,  said detecting elements and testing, by supplying
suitably, three or four times the channel pitch.    test signals to the
coupling fluid therein, the chan- The piezo-electric sheet 114 may be a
sheet of 55    nels disposed by said translation opposite said ceramic,
suitably PZT or of piezo-electric polymer  detecting elements. (PVDF), both
of which in response to acoustic pressure in the region of the tracks
generate an electric potential.    3. The method of Claim 2, characterised
by repeatedly The piezo-electric response Is in 3-3 mode and the
translating until all channels of said apparatus are 6    9
EP 0 551 341 B1                    10 The channels, provided they are of
high integrity  potential generated is supplied either to an evaluation
cir- have uniform compliance ratio K and therefore uniform  cult 130
connected so as to be common to all the tracks acoustic impedance. At the
open channel ends, where  orto separate such circuits respectively
connected to the the acoustic impedance becomes zero, the acoustic
tracks. waves are reflected with inverse sign. Accordingly, every  5  A
test module using this construction is less sensi- channel supports a
resonant acoustic wave of the  tive than the otherforms of module described
earlier, par- applied frequency and phase in accordance with the  ticularly
in regard to Figures 1 and 3, because pressure applied voltage pattern.
couples less efficiently between a track and a channel However, in the
event of a fault in the channel, such  than between opposing channels. as
caused by a localised variation in the compliance ratio  10    It will be
apparent that changes in the embodiments K in one or more channels or a
localized leakage across  of the invention described can be effected within
the the bond between adjacent channels or a localised bro-  scope of the
invention. Thus a test module of the type ken or cracked wall, etc., the
acoustic waves generated  shown in Figure 1 could be used to test apparatus
pro- by the test signals acting on the wall actuators which are  vided with
channels activated by roof-type actuators as deflected in shear mode are
reflected at the fault and  15 described in connection with the apparatus
10 of Figure consequently contain energy representative of the fault  2 and
vice-versa. Also, acoustic detectors in the test location.
module may be used to measure the shear mode activity The test module 20
abutting the open ends of the  of the actuators of the channels tested
instead of the channels 12 remote from the tracks 73 receives energy  shear
mode detectors described. radiated from the channel ends as the acoustic
waves 20 resonate from each channel which in turn generates cor-  Claims
responding signals in tracks 88 connected to the evalu- ation means 90.
1. The method of testing a multi-channel array pulsed One means for
detection is to identify lower ampli-  droplet deposition apparatus
comprising a multiplic- tude or out of phase signals in the tracks 88,
which indi- 25    ity of parallel channels uniformly spaced in an array
cate the fault, whose location can be defined by acoustic  direction
extending normal to the length of the chan- time domain reflectometry.
Alternatively the frequency of  nels and each with pulse imparting means
for effect- the test signals can be scanned in a range higher than  ing
droplet ejection therefrom, said  method the resonant frequency for the
mode selected and ares-  comprising the steps of locating said apparatus
onance in the faulty channel at the higher frequency, cor- 30  opposite a
test module having mutually spaced responding to resonance in the length
between the fault  detecting elements with channels of said apparatus and
the end of the channel is readily detected from the  respectively opposed
and in close proximity to said signals in tracks 88.
elements, providing coupling fluid in the channels of Referring now to
Figures 5 and 6, an alternative form  said apparatus opposed to said
detecting elements of test module 120 is provided which is disposed oppo-
35  and between said detecting elements and the chan- site the module 10 to
be tested which is shown in similar  nels opposed thereto, applying test
signals to impart form to the printhead apparatus 10 of Figure 1 and com-
energy pulses to said fluid in said channels opposed prises a sheet 14 of
thickness poled piezo-electric mate-  to said detecting elements thereby to
transmit sig- rial formed with parallel channels 12 and electrodes  nals
through the coupling fluid to the detecting ele- lining the channels. The
two modules are coupled by 40  ments and evaluating the performance of said
coupling liquid 23 though air could serve as the coupling  channels to
which test signals are applied from the medium in this instance.
signals detected by the detecting elements. The test module 120 comprises a
sheet 114 of piezo-electric material which is poled in the direction of  2.
The method of Claim 1, characterized by mutually its thickness. A
continuous sheet electrode 115 is plated  45    spacing said detecting
elements at an integral mul- on one face of the sheet 114 and has tracks
116 forming  tiple of the channel pitch of the channels of said 



electrodes on the opposite face of the sheet. The tracks  apparatus,
testing said channels opposed to said are located opposite the channels and
serve with the  elements by supplying test signals to impart energy sheet
114 and electrode 115 as detecting elements for  pulses to the coupling
fluid therein, translating said signals in the channels 12 which are
coupled by way of 50  apparatus relatively to said module through a chan-
the liquid 23 to those elements. Although, as shown,  nel pitch to dispose
channels of the apparatus adja- there is a detecting element for each
channel the detect-  cent the tested channels in opposed relationship to
ing elements could be spaced at an integral multiple of,  said detecting
elements and testing, by supplying suitably, three or four times the
channel pitch.     test signals to the coupling fluid therein, the chan-
The piezo-electric sheet 114 may be a sheet of 55  nels disposed by said
translation opposite said ceramic, suitably PZT or of piezo-electric
polymer   detecting elements. (PVDF), both of which in response to acoustic
pressure in the region of the tracks generate an electric potential.    3.
The method of Claim 2, characterised by repeatedly The piezo-electric
response is in 3-3 mode and the   translating until all channels of said
apparatus are 6    11               EP0551341 B1                     12
tested, said apparatus relatively to said module  13. The method of Claim
12, and in which the channels through a channel pitch and after each
translation  of the apparatus are open-topped, characterised by testing, by
supplying test signals to the coupling fluid  locating the channels of the
detecting elements therein, the channels opposed to the detecting ele-
opposite and parallel with open topped channels of ments.
said apparatus and disposing said coupling fluid in the channels of said
test module, the channels of 4. The method claimed in Claim 1,
characterised by    said apparatusfacing the channelsof said test mod-
mutually spacing said detecting elements at the   ule, and the space
between said test module and pitch of the channels of said apparatus and
simulta-  said apparatus. neously testing all channels of said apparatus by
10 applying to the coupling fluid therein test signals to  14. The method
claimed in any one of Claims I to 8, and impart energy pulses to said
coupling fluid in the  in which the channels of said apparatus are dosed
channels of the apparatus.                        by a cover plate,
characterised by disposing said detector elements opposite open ends of
channels 5. The method of Claim 4, characterised by testing the  15    of
the apparatus. channels of the apparatus individuallyby electrically
connecting the detecting elements to respective  15. The method claimed in
Claim 14, characterised by evaluation means.
forming said test module with a sheet of thickness poled piezo-electric
material having parallel chan- 6. The method of Claim 4, characterised by
testing  20  nels therein formed between channel dividing side channels of
the apparatus collectively by electrically  walls coated on channel facing
surfaces thereof with connecting some or all of the detecting elements to
electrode material so that said side walls operate as common evaluation
means.                          shear mode detectors and disposing said
test mod- ule with the channels thereof perpendicular and 7. The method
claimed in Claim 2 or Claim 3, charac- 25  opposite to the ends of channels
of the apparatus. terised by simultaneously testing individually all
channels of the apparatus opposed to the detecting  16. The method of Claim
15, characterised by dimen- elements by electrically connecting said
elements to  sioning the channels of said test module to match respective
evaluation means.                     the resonant frequency thereof to
that of the chan- 30     nels of the apparatus. 8. The method of Claim 2 or
Claim 3, characterised by simultaneously testing collectively all channels
of  17. The method as claimed in Claim 15 or 16, charac- the apparatus
opposed to the detecting elements by  terised in that said detecting
elements are adapted electrically connecting said elements to common  to
detect signals having a frequency content higher evaluation means.
35    than the longitudinal resonant frequency of the channels of said
apparatus. 9. The method claimed in any preceding claim, char- acterised by
employing detecting elements formed  18. The method claimed In Claim 15,16
or Claim 17, asconductivetracks onasideofasheetofthickness
characterised by assembling said apparatus from poled piezo-electric
material having an electrode on  40  modules butted together at sides
thereof extending the side of said sheet remote from said tracks and
parallel with the channels and testing said modules locating said tracks in
opposed relationship to chan-  at stages in said assembling step. nels of
the apparatus being tested. 



19. The method claimed in anyoneof Claims 1 to 8, and 10. The method
claimed in Claim 9, characterised by 45    in which the channels of the
apparatus comprise a employing liquid as the coupling fluid.
base, channel dividing side walls upstanding from said base and shear mode
actuators secured to the 11. The method claimed in Claim 9, characterised
by  channel side walls of the respective channels oppo- employing gas as
the coupling fluid.              site said base, characterised by disposing
said 50     shear mode actuators opposite and in close proxim- 12. The
method claimed in any one of Claims 1 to 8,  ity to said detecting
elements. characterised by forming said detecting elements of the test
module as parallel channels formed in a  20. The method claimed in Claim
19, characterised by sheet of thickness poled piezo-electric material
forming said detecting elements from a base with between channel dividing
side walls coated on chan- 55   channel dividing side walls upstanding from
the nel facing surfaces thereof with electrode material  base and shear
mode actuators secured to the so that said side walls operate as shear mode
detec-  channel side walls of the respective channels oppo- tors.
site said base and disposing in facing relationship 7    13
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actuators of the  den Detektierelementen gegenoberliegen, um apparatus and
of the detecting elements.          dadurch Signal. durch das
Kopplungsfluid zu den Detektierelementen zu Obertragen und 21. The method
claimed in Claim 4, Claim 6 or Claim 8      Auswertung des
Betriebsverhaltens der characterised by connecting said detecting ele- 5
Kanale, auf die Testsignale gegeben wurden, von ments in parallel to an
analogue to digital converter  bzw. aus den Signalen, die von den
Detektierele- the output of which is indicative of whether the level
menten detektiert wurden. of analogue signal supplied by the detecting
element is of or below a predetermined level.          2. Verfahren gemaB
Anspruch 1, gekennzelchnet 10     durch die folgenden Schritte: 22. The
method of Claim 21, characterised by providing     gegenseitiges
Beabstanden der Detek- said analogue to digital converter with an output
Uierelemente mit einem ganzzahligen Vielfachen which is indicative of one
of a plurality of levels of  des Kanalabstands bzw. der Kanalteilung der
analogue signal served by the detecting elements.  Kanale besagten GerMs,
16          Testen der KanAle, die den Elementen 23. The method of any one
of Claims 1 to 8, and in which  gegenoberliegen, indem Testsignale
geliefert wer- said detecting elements comprise parallel channels  den, um
Energiepulbe auf das Kopplungsfluid in in said test module spaced at or an
integral multiple  diesen zu geben, of the pitch of the channels of said
apparatus and      VerschiebendesGeratsrelativzudemModul having channel
separating side walls which com- 20  um einen Kanalabstand bzw. um eine
Kanalteilung, prise shear mode actuators, characterised by pro-  um die
Kanale des Gerats, die den getesteten viding leakage current detectors in
the channels of  KanAlen benachbart sind, in entgegengesetzter the test
module thereby to enable testing of the pas-  bzw. gegenoberliegender
Beziehung zu den detek- sivation of the electrode coatings of the channels
tierten Elementen anzuordnen, und tested.
25           Testen der Kanale, die durch die Verschie- bung den
Detektierelementen gegenaberliegend 24. The method claimed in any preceding
claim and in  angeordnet sind, indem Testsignale auf des Kop- which said
apparatus to be tested comprises a plu-  plungsfluid in diesen gegeben
werden. rality of like modules butted together at sides thereof extending
parallel with the channels to form a planar 30 3. Verfahren gemaB Anspruch
2, gekennzelchnet array of channels, characterised by testing modules
durch of said apparatus to be tested before butting           ein
wiederholtes Verschieben des Gerats rel- together thereof, rejecting those
modules having  ativ zu dem Modul jeweils um einen Kanalabstand, defective
channels, and assembling a plurality of  bis alle Kanale des Gerats
getestet sind und nach modules found satisfactory to form said planar chan-
35    jeder Verschiebung nel array.
Testen  der  den   Detektierelementen gegenOberliegenden Kanale, indem
Testsignale auf PatentansprOche                                      das
Kopplungsfluid in diesen gegeben werden. 1. PrOfungsverfahren fOr ein
Vielkanalanordnungs- 40 4. Verfahren gemaB Anspruch 1, gekennzelchnet gerat
zum gepulsten Niederschlag von TrOpfchen    durch KJ    mit einer Vielzahl
paralleler Kanale, die gleichfarmig   gegenseitiges Beabstanden der Detek- 



in einer Richtung der Anordnung, die sich senkrecht  tierelemente um den
Abstand der KanAle des zur LIngsrichtung der Kanale erstreckt, beabstan-
Geras und det sind, und jeweils mit einer Pulsgebereinrichtung  45
gleichzeitiges Testen aller Kanale des Gerats zur Bewirkung eines
TrOpfchenausstoBes daraus,    durch Anlegen von Testsignalen an des
Kopplungs- wobei des Verfahren die folgenden Schritte umfaBt:  fluid in
diesen, um Energiepulse auf das Kopplungs- Positionierung des Gerats
gegenOber einem   fluid in den Kantlen des Gerats zu geben. Testmodul, des
zueinander beabstandete Detek- tierelemente aufweist, wobei die Kantle des
Goerats 50 5. Verfahren gemtB Anspruch 4, gekennzelchnet den Elementen
jeweil gegenOberliegen und diese    durch einzelnes Testen der Kantle des
Gerats, eng benachbart sind,                              indern  die
Detektierelemente   mit  den Vorsehen eines Kopplungsfluids in den
entsprechenden Auswertungseinrichtungen elek- Kantlen des Gertts, die den
Detektierelementen   trisch verbunden werden. gegeniberliegen und zwischen
den Detektierele- 55 menten und den KanAlen, die diesen gegenOberlie-  6.
Verfahren gemaB Anspruch 4, gekennzelchnet gen,
durch gemeinsames Testen der Kanale des Gertts, Anlegen von Testsignalen,
um Energleim-      indern einige oder alle Detekfierelemente mit pulse auf
das Fluid in den Kantlen zu geben, die    gemeinsamen
Auswertungseinrichtungen  elek-     zwischen  dem  Testmodul und  dem
Gerat trisch verbunden werden.                         gegenoberstehen. 7.
Verfahren gemaB AnsprOchen 2 oder 3, geken-   14 Verfahren gemaB einem der
vorangegangenen nzelchnet durch das gleichzeffige Testen aller 5  Ansproche
1 bis 8, bei dem die Kanale des Geoats Kanale des Gerats jeweils for sich,
die den Detek-  durch eine Deckplatte geschlossen sind, dadurch
tierelementen gegen~berliegen, indem die Ele-    gekennzelchnet, daB  die
Detektorelemente mente     mit    den       entsprechenden        gegenOber
den offenen Enden der Kanale des Auswertungseinrichtungen elektisch
verbunden     Gerats angeordnet werden. werden.
10 15. Verfahren gemaB Anspruch 14, gekennzelchnet 8. Verfahren gemaB
Ansprochen 2 oder 3, geken-      durch fogende Schritte: nzelohnet durch
gleichzeitiges Testen aller Kanale    Ausbilden des Testmoduls mit einer
Platte des Gerats gemeinsam, die den Dtelktierele-      aus
dickenpolarisiertem, piezoelektischem Mate- menten gogenoberliegen, indem
die Elements mit 16    rial, das parallels Kanale darin aulweist, die
gemeinsamen  Auswertungseinrichtungen  elek-     zwischen den
kanalteilenden Seitenwanden ausge- trisch verbunden werden.
bildet sind, die auf den den Kanal zugewandtbn Oberfalchen mit
Elektrodenmaterial Oberzogen 9. Verfahren gemaB  einem  der vorangehenden
sind, so daB die Seitenwande als Schermodusde- Ansprache, gekennzelchnet
durch           20    tektoren arbeiten und die Verwendung von
Detektierelementen, die       Anordnen des Testmoduls mit den Kantlen als
Leiterbahnen auf einer Seite einer Platte aus  darin senlrecht und
gegenoberliegend zu den dicken-polarisiertem, piezoelektrischem  Material
Enden der Kantle des Gerats. ausgebildet sind, die eine Elelkrode auf der
Seite der Platte aufweisen, die den Leiterbahnen fernliegt, 2  16.
Verfahren gemaB Anspruch 15, dadurch geken- und
nzelchnet, daB die Kantle des Testmoduls so Positionieren   der
Leiterbahnen  in     dimensioniert werden, daB die Resonanzfrequenz
gogen~berliegender Beziehung zu den Kanalen des  dieser zu der der Kantle
des Geats paBt. Gerats, das getestet wird. 3o 17. Verfahren gemaB Anspruch
15 oder 16, dadurch 10. Verfahren gemaB Anspruch 9, gekennzelchnet
gekennzelchnet, daB die Detektorelemente so durch die Verwendung einer
FlOssigkeit als Kop-  angepaBt sind, daB sie Signale detektieren, die
plungsfluid.                                     einen FrequenzinhaKt
autweisen, der hoher als die longitudinale Resonanzfrequenz der Kantle des
11. Verfahren gemiB Anspruch 9, gekennzelchnot 36   Gerats ist. durch die
Verwendung von Gas ale Kopplungsfluid. 18. VerfahrengemaBAnspruch 15,
16oder 17, dadurch 12. Verfahren gemtB einem der vorangegangenen
gekennzelchnet, daB das Geat aus Modulen Ansprache 1 bis 8, gekennzelchnet
durch folgende  zusammengesetzt wird, die an ihren Seiten, die sich
Schritte:                                 40    parallel zu den Kanalen
erstrecken, stumpfstoBend Ausbilden der Detektierelemente des Test-
aneinandergefc:gt sind, und die Module in diesem moduls als parallele
Kanale, die in einer Platte aus  Schritte des Zusammenseizens getestet
werden. 



dicken-polarisiertem, piezoelektrischem Material zwischen kanalteilenden
Seitenwanden ausgebildet  19. Verfahren gemaB einem der Ansprache 1 bis 8,
bei sind, die auf den den Kanilen zugewandten Ober- 4.    dem die Kanale
des Gerats sine Grundplatte, kan- flachen derselben mit Elektodenmaterial
Oberzo-  alteilende Seitenwande, die von der Grundplatte gen  sind, so  daB
die  Seitenwande  als        aus aufrechtstehen, und ein SchermodusbetAti-
Schermodusdetektoren arbeiten.                   gungsorgan, das mit den
KanalseitenwAnden der entsprechenden Kantle, die der Grundplatte 13.
Verfahren gemaB Anspruch 12, bei dem die Kantle 50    gegenobenliegen, fest
verbunden sind, aufweisen, des Gerats nach oben offen sind, gekennzelchnet
dadurch gekennzelchnet, daB die Schermodus- durch
betatigungsorgane gogenaber und in der Nthe zu die Anordnung der Kantle der
Deteklierele-  den Detektierelemente angeordnet sind. mente gegenober und
parallel zu den nach oben offenen Kanilen des Gerats und            66 20.
Verfahren gemaB Anspruch 19, gekennzelchnet Anordnen des Kopplungsfluids in
den        durch folgende Schritte: Kantlen des Testmoduls, wobei die
Kanale des          Ausbilden der Detektierelemente aus einer Gerats den
Kanilen des Testmoduls unddem Raum    Grundplatte mit kanalteilenden
Seitenwanden, die von der Grundplatte nach oben stehen und Scher- 9    17
EP 0 551 341 B1                 18 modusbetatigungsorganen, die mit den
Kanal-     tant des 4l6ments de detection mutuellement seitenwanden der
entsprechenden Kanale, die der  espaces, les canauxdu ditappareil 6tant
respective- Grundplatte gogenoberliegen, fest verbunden sind,  ment en face
et a faible distance desdits 6l6ments, und
d' amen6e, dun fluide de couplage dans les canaux Anordnen in
vis-a-vis-Beziehung und in der 6  dudit appareil oppos6s auxdits elements
de d6tec- Nahe der Schermodusbeltaigungsorgane des        tion et entre
lesdits el6mrents de detection et les Goerats und der Detektierelemente.
canaux qui leur sont oppos6s, d'application de sig- naux de test pour
communiquer des impulsions 21. Verfahren gemaB Anspruch 4, 6 odor 8,
dadurch   d'energie audit fluids dans lesdits canaux oppos6s
gokennzelchnet, daB die Deteltierelemente paral- 10    auxdits 6l6ments de
d6tection de facon a transmet- lel zu elnern Analog/Digitalkonverter
verbunden  tre les signaux aux liments dodtection par Pinter- werden,
dessen Ausgang daffir ein Anzeichen ist,  m6diaire du fluide de couplage,
et d'evaluation du ob das Niveau des analogen Signals, dasdurch das
fonctionnement desdits canaux auxquels les sig- Detektierelement geliefert
wird, einen vorherbestim-  naux de test sont appliques, sur la base des
signaux mten Wert hat oder darunter liegt.       16    d6tectes par les
e6lments de detection. 22. Verlahren gemaB Anspruch 21, dadurch geken-  2.
Procid6 suivant la revendication 1, caract6rie6 par nzolchnet, daB der
Analog/Digitalwandler mit    l'espacement mutuel desdits 6l6ments de
detection einem Ausgang versehen lst, der ein Anzeichen fOr  a un multiple
ontier du pas des canaux dudit appa- einen einer Vielzahl von Pegeln
analoger Signals lst, 20    reil; l controls desdits canaux oppos6s auxdits
616- die durch Detektierelemente geliefert werden.   ments par fourniture
de signaux de test afin d'appliquer des impulsions d'6nergie au fluide de
23. Verlahren gemaB einern der AnsprOche 1 bis 8, bei  couplage dens ces
canaux, la translation dudit dem doi Detektierelemente parallels Kanale in
dem  appareilparrapportauditmodule, d'unpasdecanal, Testmodul autweisen,
die mit einem ganzzahligen 26  de manierea disposer les canaux de
I'appareil adja- Vielfachen des regelmaBigen Abstands der Kanale  cents aux
canaux contr~les en opposition aux dits des Gerats beabstandet sind und
kanaltrennende  6lements de detecion, et le contrOle, par foumiture
Seitenwande autwelsen, die Schermodusbetati-    de signaux de test au
fluide de couplage dens ces gungsorgano aufwoisen, dadurch gekennzelchnet,
canaux, des canaux amen6s par ladite translation daB ein Leckstromdetektor
in den Kanalen des Test- 9o    en face desdits 6l6ments de d6toction.
moduls vorgesehen ist, um dadurch ein Testen der Passoierung der
Elektrodenbeschichtung der   3. Proc6de suivant la revendication 2,
caract6rise par getesteten Kanale zu ermoglichen.               une
translation r6pt6eejusqu'a ce quo tous les canaux dudit appareil soient
contrlies, dudit appar- 24. Verfahren gemaB einem der vorangegangenen  36
eil par rapport audit module d'une quantit6 egale a Ansproche, be! dem das
zu testende Gerat eine   un pas des canaux, et, apres chaque translation,
le Vielzahl ahnlicher Module aulweist die shump-   controls, par fourniture
de signaux de test au fluide stoBend an ihren Seiten, die sich parallel zu
den  de couplage, des canaux oppos6es aux 6l6ment de Kanalen erstrocken,
aneinandergefOgt sind, um   detection. oine ebene Anordnung von Kanalon zu
bildon, 40 



dadurch gekennzelochnet, daB die zu testenden  4. Proced6 suivant la
revendication 1, caracterise par Module des Gerats getestet werden, bevor
sie    un espacement mutuel desdits 6l6ments de detec-
aneinandergefOgtwerden, die Module, diefehlerhaft  tion au pas des canaux
dudit appareil et le contrOls arbeitende Kanhle autweisen, zurOfcewiesen
wer-  simultan6 de tous les canaux dudit appareil par den und eine Vielzahl
von Modulen, be! denen man 45    application de signaux de test au fluide
de couplage befriedigt herausgefunden hat, daB sio die obene  pour
communiquer des impulsions d'energie audit Kanalanordnung bilden,
zusammengesetzt worden.  fluids de couplage dans les canaux de l'appareil.
Revendlcations                                  5. Proc6de suivant la
revendication 4. caractrise6 par 50    un controls des canaux de l'appareil
individuelle- 1. Proc6d6de controls dun appareil dedepOt puls6 de  ment au
moyen de la connexion 6lectrique des 616- gouttelettes a canaux multiples
comprenant une  ments de d6tection a des moyens d'6valuation multiplicite
de canaux paralblels uniform6ment  respectifs. espac6es dans une direction
d'agencement perpen- diculaire a la longueur des canaux et comportant 56 6.
Proced6 suivant la revendication 4, caract6ris6 par chacun des moyens de
g6neration dimpulsion pour  un controle des canaux de l'appareil
collectivement 6jecter des gouttelettes a partir des canaux, ledit  au
moyen dela connexion 6lectriqued'une partie ou proc6d6 comprenant les
Mtapes de positionnement  de la totalit des 6l6ments de d6tection a des
moy- dudit appareil en face d'un module d'essai compor-  ons d'vualion
communs. 10    19               EP 0 551 341 B1                  20 7.
Procid6 suivant la revendication 2 ou la revendica-  15. Proc6db suivant la
revendication 14, caract6risb par tion 3, caract6ris6 par un controle
simuftanb indM-  laformationdudit module d'essai avec unefouillede
duellementde tous les canauxde l'appareil oppos6s  matiere pibzoblectrique
polaris6e en bpaissour aux elbments de d6tection, au moyen d'uns connex-
dans laquelle des canaux paralbleos sont dbfinis ion 6lectrique desdits
6ibments a des moyens 5    entre des parole latbrales de sbparation de
canaux d'Avaluation respectifs.                          revetues sur lours
surfaces en regard des canaux avec une matiare d'lectrode de sorte que
lesdites 8. ProcidA suivant la revendication 2 ou la revendica-  parois
latbrales fonctionnent comme des detecteurs tion 3, caracterisb par un
contrOle simultane collec-  en mode de cisaillement, et la disposition
dudit mod- tivement de tous les canaux de I'appareil opposes  10  ule
d'essai de sorte quo ses canaux soient perpen- aux blements de dbtction, au
moyen d'une connex-  diculairesoet opposes aux extrbmitbs des canaux de ion
electrique desdits elements a des moyens      l'appareil. d'evaluation
communs. 16. ProcidA suivant la revendication 15, caracterise par 9.
Procbd6 suivant une quelconque des revendica- 15    le dimensionnement des
canaux dudit module tions prec~dentes, caractbrise par l'emploi dAlb-
d'essai de fagon t accorder leur frequence de reso- ments de dbtection sous
la forms de pistes        nance A celle des canaux de I'appareil.
conductrices formees sur uns face d'une feuille de matiere piezoelectrique
polarisbe en bpaisseur  17. Procbdd suivant la revendication 15 ou 16,
cara- comportant une electrode sur la face de la dite feuille 20  cterise
on ce quo lesdits blements de dbtection sont opposee auxdites pistes, et le
positionnement     prevus pour detecter des signaux ayant un contenu
desdites pistes en opposition aux canaux de l'appa-  de frequence superieur
A la fr~quence de resonance roil t contrOler.
longitudinale des canaux dudit appareil. 10. Procede suivant la
revendication 9, caracterise par 25 1&
Procedesuivantlarevendication15,16ou17,cara- I'emploi d'un liquids comme
fluids de couplage.   ctbrise par r'assemblage dudit appareil A partir de
modules mutuellement en butes sur lours cOtes par- 11. Procede suivant la
revendication 9, caractbrise par  alleles aux canaux, et le contrOle
desdits modules A l'emploi d'un gaz comme fluids de couplage.       des
stades de ladito etape d'assemblage. 30 12. Procbd6 suivant une quelconque
des revendica-  19. Procede suivant une quelconque des revendica- tions 1 A
8, caracterise par la realisation desdits ele-  tions 1 A 8, dans lequel
les canaux de l'appareil com- ments de detection du module d'esai sous Ila
formo  prennent une bass, des parois latbrales de
decanauxparalelesoprbvusdansunefeuillede mat-     sbparaton de canaux
s'etendant verticalement A iere piezoelectrique polarisee en epaisseur,
entre 35  partir de ladite base, et des actionneurs en mode de des parois
latbrales de sbparation de canaux reve-  cisaillement fixbs aux parois
laterales des canaux tues sur leurs surfaces en regard des canaux avec
respectifs en opposition A ladite base, caracterise
unematiered'electrode,desortequelesditesparois    par la disposition
desdits actionneurs en mode de laterales fonctionnent comme des detectours
en    cisaillement en face et t faible distance desdits ele- 



mode de cisaillement.                      40     ments de dbtocton. 13.
Procede suivant la revendicabion 12, dans loquel les  20. Procede suivant
la revendication 19, caracterise par canaux de l'appareil sont ouverts vers
le haut, cara-  la formation desdits elbments de dbtection A partir cterise
par le positionnement des canaux des AlA-  d'une base, avec des pards
laterales de sbparation ments de dbtection en face des canaux ouverts vers
45  de canaux s'btendant verticalement A partir de la le haut dudit
appareil et parallelement A ces demi-  base et des actionneurs en mode de
cisaillement ers. et l'amenbe du dit fluide de couplage dane les  fixes aux
parois latbrales des canaux respectifs t canaux dudit module d'essai, los
canaux dudit appa-  l'opposb de ladite base, et la disposition face A face
roil en regard des canaux dudit module dssai et   et A faible distance des
actionneurs en mode de cis- lespace entre leddt module d'essai et le dit
appareil. 50  aillement de rappareil et des 616ments de ddtection. 14.
ProcbdA suivant une quelconque des revendica-  21. Procdd  suivant la
revendication 4, 6 ou 8, cara- tions 1 A 8, dans lequel les canaux dudit
appareil  cterise par la connexion desdits blements de detec- sont formes
par une plaque de couvercde, cara-    tion   en   parallele  A   un
convertisseur ctbrisb par la disposition desdits elements de detec- 55
analogique/numerique dont la sortie est indicative tion en face des
extremitbs ouvertes des canaux de  de co que le niveau du signal analogique
fourni par lappareil.                                        I'elbment de
detection est 6gal ou inferieur A un niveau prbdbtermine.    21
EP0551 341 B1                    22        - 22. Procede suivant la
revendication 21, caracteri par l'utilisation    d'un         convertisseur
analogique/numerique ayant une sortie qui est indic- ative d'un d'une
pluralite de niveaux du signal analogique fourni par les elements de
detection.    6 \23. Procede suivant une quelconque des revendica- tions 1
a 8. dans lequel lesdits elements de dtection comprennent des canaux
paralleles dans ledit mod- ule d'essai, espaces au pas ou a un multiple
entier 10 du pas des canaux dudit appareil et comportant des parole
laterales de siparaflon de canaux qui corn- prennent des actionneurs en
mode de cisaillement, caracterise par l'utilisation de detecteurs de
courant de fuite dalns les canaux du module d'essai afin de  15 permettre
un contrdle de la passivation des revete- ments d'electrode des canaux
testis. 24. Procede suivant une quelconque des revendica- tions
precedentes, dans lequel ledit appareil a con- 20 trOler comprend une
pluralite de modules semblables mutuellement en butee sur leurs cOtes
s'Mtendant parallelement aux canaux pour constit- uer un ensemble plan de
canaux, caracterise par le contrOle des modules dudit appareil a contr~ler,
25 avant leur mise en butee mutuelle, le rejet des mod- ulesqui ontdes
canauxdefectueux, et l'assemblage d'une pluralite de modules juges
satisfaisants pour former ledit ensemble plan de canaux. 30 35 40 45 50 55
12    


