10

15

20

25

30

1 DROPLET DEPGCSI TI ON APPARATUS The present invention
relates to a printhead conponent, and in particular to
t he arrangenent of actuators and el ectrica

connections on that component. It has previously been
proposed to construct-a printhead froma nunber of 5
pri nt head nodul es, one advantage bei ng increased
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fluid fron1a correspondi ng group of nozzles in
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actuators; wherein a first fraction of said

el ectrical connections for said central group extend
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t SI sald surface, and wherein the renaining
prlntﬁaaalcmqmlmmﬁntsm d electrical connections for said
central group

According to a first aspect of the invention there is pfovided a component for a
drop on demand priﬁthead comprising a mounting surface; three groups of
actuators arranged on said surface, each group adapted to selectively eject
fluid from a corresponding group of nozzles in response to an electric
actuation signal, said groups spaced apart in a lateral direction thereby
defining a ceniral group and two end groups; elecirical connections extending
from said groups across said mounting surface, said connections allowing
electric actuation sighals to-be applied to said actuators; wherein a first
fraction of said electrical connections for said central group extend laterally
away from said central group towards a first side of said surface, and wherein
the remaining fraction of said electrical connections jor said central group
extend laterally away from said group fowards a second side of said surface.
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extend laterally away from said group towards a second
side of said surface. 30 2 A second aspect of the
i nventiaon provides a nodul ar array of printhead

- conponents arranged al ong A nodul e axi s, each
print head conponent conprising a nmounting surface; a
central group of actuators ar r&r ed on sfa' sur face,
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Figure 3 shows a nodul ar array of print conponents

according to an aspect of the present invention
The piagentingentionwilk zow bedegeribed by yey Qiraxampa@ntyosifonent
' : resent i nvention. 25
roforBfifg B BB RRE G e s IR Lo nponent
according to an aspect of the

Figure 1 illustrates a prior art arrangement of components stacked in a_bnulti—
layer arrangement

Figure -2 shows a prior ait printhead arrangement

Figure 3 shows a modular array of print components according ta an aspect of
the present invention |
Figure 4 illustrates a generalised printhead component according to an aspect
of the present invention.

Figure 5 is a perspective view of a component according to an aspect of the
present invention. '
Figures 6 and 7 show modular arrays of components according to an aspect
of the present invention '

- Figure 3 shows a modular array of printhead components 200, each

comptising three groups of actuators 210, 220, 230. In this embodiment, the
groups are rows of channels, and such an arrangement-avoids the complexity
of butting rows of channels and allows any anomolous behaviour at the end of
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present invention. Figures 6 and 7 show nodul ar arrays
of conponents according to an aspect of the present

i nvention 30 Figure 3 shows a nodul ar array of .~
print head conponents 200, seach conprising three
groups of actuators 210, 220, 230. In this enbodi nent,

t .
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matert antied endofitradtkows any anonol ous behavi our at the end
of 3 the channel row to be counteracted by neans of
adequat e piezoelectric material at the end of that

: t d

Figurg 3 ustiofs & orraéel el BRRRNER SERORSIEMIREL 10

group$0f acﬂ[ﬁomct%g@d 406 arraugscl o tesubsBateT#@s tThae’daree

grourl 26 EPReey aBai G AR drsgudh 470 FiRba{ Singsh

. for er?‘l:%rs Bup UODSBENQ BAMY fnf BRIdrdup anBENSIOWRRIS W@egée of he

trate as shown, and connections 426 for end group

the sultibraés &8 SHOWR, and sopnections 42hiforend -4 exiepd s at e

_ s,m.;at??gg}.or}% mSQRQ%‘QEBél@é%eor the central group 404 are

hal f of the connections-
424a ext end Iateral I y towards one | ateral edge of the
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hese el ectrodes pass down one side of “the respectlve

- subsf@aia. pReAiNg tq e side of apy grwaa J@edﬁmai@d%mf tbeOups

connb @R 024b SR fA 1L AR Y BapodR ot ok RBWE HnsRderT
Agairg dlgaa:élebhedem pats dbwn ons sedmmﬁthbyesﬁa@dtwé énchg@upsm
this \ngs{]ylagpgle%g ﬁglgeq(;iﬁggroupmgmnalgg }elen e?e&lréﬁe% Ia%& the
component can be arranged so as to position the end groups close to the

edge of the substrate, as shown by dashed lines 430. This is advantageous
when butting a plurality of substrates together.

The connections for the central group are shown advantageously originating '
from different sides of the group, however these connections may originate
from any part of the central group

Figure § shows a perspective view of the module 200 of Figure 3 in greater
detail. The construction is as per aforementioned 'WO 00129217, and will not
be discussed in detall except to note that three strips of PZT 240, 250, 260
are used rather than two. Conductive tracks for the outer strips 240 and 260
are uniformly arranged along one side of the strip at 270. Tracks for the
central strip 250 are split, those for half the strip 280 being arranged on one
side of the strii:: and leading out to one side of the module as shown at 290,
and those for the other half of the strip 300 being atranged on the other side
of the strip and leading out to the other side of the rﬁoduie as shown at 310.
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20. The connections for the central group are shown
advant ageously originating fromdifferent sides of
t he group, however these connections may originate . ‘
fromany part of the cent r4al group 25 Figure 5 shows a
perspective view of the nodule 200 of Figure 3 in
greater - detail. The construction is as per

af orementi oned WO 00129217, and will not be discussed
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the substrate) bolmst 320 and BEB aPsbgenth mly inkiothe Betustgrs, and

arranged al one si of .t he st at 270.. Tracks
340 ap@ﬁ_Bp%érag@egggtrpg?wggrﬁﬁefborgglafz aety £0[5$I those for hal f
the strip 280 being arranged on one S|de of the strip

and | eading out to one side of the nodul e as shown at
With r2éoencatalFigkos 8, & srodule 660 mspenthat sbownHe Rgyred 800

oute el TS B PR gl BB LB,
640 @élefﬁﬁa.! as%éuﬂthd eixist dlosgapich on@<mbdulehe spat:enhfronsﬂ13
hol es 320, 340, 360, 380 are fornme

[ t h trate
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actuators reference to Figure 6,
towange dnkesidd of the pedulerads, sindvhalfiof tire yafsles QXﬁegdlrmjpwggis
h
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s STe ol besigos ooy ase she o o
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actuib disitgtaldig the module over the actuator density of the individual
groups.

it can be seen that areas 660, 680 of the substrate are not occupied with

_tracks and these areas can be used to provide ink feed hoies, and also to

align and/or secure the individual modules to form the array of modules, for
example with the provision of alighment features.

_Figﬁre 7 ilustrates an alternative embodiment of a module 740 which

achieves an array substantially the same as that shown in Figure 6. The
resulting array of modules has the same arrangement of actuator groups and
tracks, but the tessellation of the modules is different. The module does not
exhibit rotational symmetry as in Figure 8, and the central group of actuators
for each module has its tracks péssing along thé same butting edge of each
module. In this way, the tracks for the central group are split, and each pottion
passes to one side of a respecti-ve end group, but in the opposite sense. In



sanme tinme preserving the track density al ong the edge
of the array (ie that the 15 track spacings are
. Substantially the sane for both centre groups and end
- -groups) The arrangenent akso ensures that all points
along the array are addressed by two groups of

) actuators, offering the possibility of incregsing.the
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area € substrate are not occupied
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ink feed holes, and also to align and/or secure the
i ndi vi dual nodules to formthe array of nodules, for
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. Fl gure ustrates an alternative enbodi nent of a

provideddthedracks may bie splitini differentpropprtionss Hisedgh lingary t he
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arran@édiin dth@p@ﬂg{mu@tidﬂse tessell ati on of .th.e nmodul es is
different. The nodul e does not 30 exhibit rotationa

symetry as in Figure 6, and the central group of
actuators for each nodule has its tracks passing

al ong the sane butting edge of each nodule. In this
way, 'the tracks for the central group are split, and
each portion passes to one side of a respective end
group, but in the opposite sense. In 5 Figure 7, the
portions of tracks fromthe central group' pass to the
right of the respective end group on one side, and to
the left of the respective end group on the other
side, viewed | ooking outwards fromthe central group.
5 Wi lst the exanple to tracks for the central group
being split equally has been provided, the tracks nay
be split in different proportions. Although |inear



arrays of actuators have been described, groups of
actuators nmay be arranged in other configurations.
AMENDED CLAI M5 1. A conponent for a drop on denmand
printhead conprising a nounting surface having first
and second edges spaced apart in a lateral direction,
a transverse direction extendi ng perpendicular to said
|ateral direction; three gro actuators arranged
on sai d nounti ng sur%&&ﬁ%p adapted to
sel ectively eject fluid froma correspondi ng group of
oA ziospanent fos epliapentderagnPérieae caPiaindon si gnal ,
said groups spaced apart in said lateral direction
t ha neduntidgfsurfang havingirstandggesopd &ddes woaeediagardirps jateral
pl dirgdtiohya dnelerst direefiorcexterding pespendiasiali togsaid tateral
SadigedipAuUps across said nounting surface, said
connections allowing electric actuation signals to be
apmrét,egr&@)sﬁﬁ'a@t@a%ﬁé@irﬁﬁ riRjedWhesRd Mdimitiflg Suefats, eth group
i&?%ﬁh e SelbR 3 cFﬁlﬁiHrfﬁJm Qr&%sﬁ&ﬁmﬁg P i fictzles in

ctRhtid SGhall €& QL%?%édéﬁsapa‘iﬂh%ald
rF‘rom sal cen rd%?'ﬁﬁ]b gira&g&gdét S"Q?’E"?f‘??t edge

and aid s ur al i t [
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o Pt i dellghion Sighgs to
sebo@plipdiosaid pell aéqrsel ectrical connections pass
wholly to a side of a respectlve end array with
r ewpetain said ejestrcaliconaeetians far paidcepiral groUR compRsiSREnhTrst
acend deeend pluciidy af aleciiisal eanmectiense saiet firstlurality of
c oaleettdaboantfastion® aeteoﬂlrgaaveﬂseiﬁ@mgam penteal gseldp taneyds
f r sadSmstoedgedargt saig seoord plarality ohelestical ¢anmections
pl exi@hiing avfaelfremtssid ebénteal ynewgs towresds aaid getend edge
el ectrical connections for the other end group extend
awayd Wharaif &iaeh @f Raid fstargl sal sboged priralities of electrical

connections pass wholly to a side of a respective end array with respect to
said transverse direction.

2. A component according to Claim 1, wherein the electrical connections for
one of said end groups extend away from said end group together with
said first plurality of electrical connections, and the electrical connections
for the other end group extend away from said other end group together
with said second plurality of electrical connections.

3. A component according to any preceding claim, wherein each group of
actuators comprises a linear array of actuators.

4. A component according to Claim 3, wherein said linear arrays are
substantially parallel.

5. A component according to Claim 3 or Claim 4, wherein said linear arrays
are spaced apart perpendicular to said lateral direction.

6. A component according to any preceding claim, wherein said mounting .
surface comprises a substantially flat substrate.



with said second plurality of electrical connections.
3. A conponent according to any preceding claim
wherei n each group of actuators conprises a linear
array of actuators. 4. A conponent according to Caim
3, wherein said |inear arrays are substantially
parallel. 5. A conponent according to Caim3 or Claim
4, wherein said |linear arrays_ are spaced apaJt
eAmompanenhacaosdivgita anytpsecading ¢lain M\ﬁre'ﬁ.sa}&{ actuators
coopmpsses charvmisifongetidn arodyra pigrostpclicamaterigher ei n
said nounting surface conprises a substantially flat
substrate. 6 7. A conponent according to any preceding
&1 Al sHnvhtHeRt Bodariihgas angtpreseding ofpirh semphisingdeed holesda
I NgRidle@¥-Sle 1B paSRIgeWidsctithtiiid throudh said sabptoatent
according to any preceding claimconprising feed hol es
in said substrate for passage of ejection fluid

o | NhaRAPESiREbEpate is
éan(z‘ oﬁ'%ngaé"% Hﬁbmﬁésﬁeggﬁ%ﬁbstrate is shaped

P ﬁ 3?%? % A conponent according to Caim9,

wherein said substrate has two |lateral edge portions,
and two butting edge poriians, said hutti
b/ seimgona agtadinigoetm oberdh ﬁiﬂbﬁf* %fee%?ﬂ"ﬁ%ff'
an@dgaipgrtionserrd e ButtngRAasROMINE, 3R ‘f:;n%ﬁ 'gg &
el adeplecdb bedinaethrowith ke mofulesm AfiE SArLiafera.gdde Rigns
moddbpteddopagvide elastisnsh sapredionde §RFNTUSING BA%¥Sedi ng
claim 12. A nodul ar array according to Caim 11, the
nodul es arranged along a nodul e axis, said nodul e
fKisSmbeulg asty @f campbaents axgboiitgteany pgcPdgidim. 13, A
nodul ar array according to Caim 12, wherein said
groups are arranged such that all points along the
B AR B Brl 2cBeins &ediami 1Whamodpies airanget g 8.

module axis, said module axis being at an angle to said lateral direction.

13. A modular array according to Claim 12, wherein said groups are arranged
such that all points along the module axis are addressed by two groups of

actuators.

14. A modular array according to Claim 13, wherein the total actuator density
along the module axis is twice the actuator density of each group of
actuators along the module axis.



14. A nodul ar array according to Claim 13, wherein the
total actuator density along the nodule axis is tw ce
the actuator density of each group of actuators al ong
the nodule axis. 7 15. A nodul ar array of printhead
conmponents arranged al ong a nodul e axis, each
pri nt head conponent conprising: a nounting surface
having first and second edges spaced apart .
e Apeedulen prRY obPERnaadEAmMPONSR scartangag, gong a mostige gy's:
aceaah pristhead HegweneAt eANBN$BYNt i ng surface, and two
end groups of actuators arranged on said nounting
suefracentirgpertatedyying first and secandcedgasAraged @part
pe ppeyehdiullaro saidsmbdulesdid;e axi s; each group of
actuators adapted to selectively eject fluid froma
CoLy @sihengidip dretiatek diertjedon seid espoting sudaee, and two
el %I%g;grsuﬁbwdtu&arssm@%éd o kgigtrbastingeanfaee! smaced apart
ex 558 denfdl %:%'uﬂ SR HRECAST OSSaI® AodulDais ng
surface, sald connections allow ng electric actuation
d %%?bfgr ggp BPa&BQljtoPsegdaL}tQCri ?&bgﬁeﬁwﬁf;}bﬁg&igﬁgﬁgnﬁle d |
a fqop&sﬁ ?{ﬁéf@&: néo? lp[Ei uregll??% opgglriegt rei]caEI ¢ el
connectigns, said first,pluyralit ' ;
ComesieaiEresehn S H L hossi et tohunine
t ovidiFigse. said gonnediong aJeWIgPIeRlNG a8 e S[ﬂﬂ?ﬁ%"% R
el despidagtugiefiecti ons extending away from said
central group towards said second edgte and wherei.n
eaovhestinssaidiefecirical eonnestipas & SHHCHIUA FroUn eympyise a first
el eridrsezand phwality of ctaeiiqeh senngrsiony, $aid Hrsd phaalily of
r especttical @oanectinsaxtanding pegpdiom said ogafral greyptewards
axiszid Brst edge and said second plurality of electrical connections
extending away from said central group towards said second edge

and wherein each of said first and said second pluralities of electrical
connections pass wholly to a side of a respective end array with respect to
said module axis.



