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| NVENTI ONwWOlis@sé7Taventi on rel ates to a printhead chip. Mrecpaatonooisar |y,
this invention relates to a printhead chip that incorporates a plurality
of nozzle arrangenents that each incluge a notion transmtting structure.
BACKGROUND OF THE I NVENTION 10 As set out in the above referenced
applications/patents, the Applicant has spent a substantial anmount of tinme
and effort in devel oping printheads that incorporate mcro
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respect to a substrate to eject ink froma nozzle chanber. This conponent
can be in the formof an ink-ejecting nenber that is displaceable in a

nozzl e ' ] the nozzl e chanber. A particul ar
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able to develop printheads having one or more printhead chips that together incorporate up
to 84 000 nozzle arrangements. The Applicant has also developed suitable processor
technology that is capable of controlling operation of such printheads. In particular, the
processor technology and the printheads are capable of cooperating to generate resolutions
of 1600 dpi and higher in some cases. Examples of suitable processor technology are

20  provided in the above referenced patent applications/patents.

Common to most of the printhead chips that the Applicant has developed is a
component that moves with respect to a substrate to eject ink from a nozzle chamber. This
component can be in the form of an ink-ejecting member that is displaceable in a nozzle
chamber to eject the ink from the nozzle chamber.

A particular difficulty that the Applicant has been faced with is to achieve a suitable
interface between a prime mover in the form of an actuator and the moving component.
This interface is required to permit the moving component to be displaced in the nozzle
chamber and to inhibit leakage of ink from the nozzle chamber.

As set out in the above referenced patents/patent applications, the printhead chip is

30 manufactured using integrated circuit fabrication techniques. This is the usual manner in
which MEMS-based devices are fabricated. Such forms of fabrication are subject to

constraints since they involve successive deposition and etching techniques. It follows that



constraints since they invol ve successive deposition and etching
techniques. It follows that WO 03/ 086769 PCT/ AU02/ 00762 2 MEMS-based
devices awewmsabdy forned in |ayers and that conponents raTiAt2oeicat i vel y
conpl ex shapes are difficult and expensive to fabricate. In Figure 1,
reference nuneral 10 generally indicatgs part of a nozzle arrangenent of a
printhead chip. The part 10 shown illustrates an actuator 12 and an

i nk-ejecting nenber 14. The actuator 12 includes an el ongate actuator arm
16 that extends froman anchor 18. The actuator arm 16 is configured so
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i nk-ejecting nenber 14 could be in the formof a unltari structure.
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that, the Applicant. has been led to conceive the present |j \{lggl%l on.
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printhead chipyfafg &thﬂéﬂeeﬁrlp ﬁ)'tb%é‘ﬂ‘l%%ah At 104 ERAr Whinh ﬁ‘HHRE' 5' ng a

substrate; and a plurality o ozzl e arrangenents positioned on
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that it is not possible to achieve a working configuration as shown by using MEMS-based
fabrication techniques. In particular, it has been found by the Applicant that such a unitary
structure does not lend itself to such fabrication techniques.

It follows that the Applicant has been led to conceive the present invention.

20 SUMMARY OF THE INVENTION
According to the invention, there is provided a printhead chip for an inkjet
printhead, the printhead chip comprising
a substrate; and ‘
a plurality of nozzle arrangements positioned on the substrate, each nozzle
arrangement comprising
a nozzle chamber structure that defines a nozzle chamber in which ink is
received;
an ink-ejecting member that is positioned in the nozzle chamber and is
displaceable in the nozzle chamber to eject ink from the nozzle chamber;
30 at least one actuator that is positiqned on the substrate, the, or each, actuator
having a working portion that is displaceable with respect to the substrate when the

actuator receives a driving signal;



30 at | east one actuator that is positioned on the substrate, the, or each,
actuator having a working portion that is displaceable with respect to the
substr at ewatvasd7he actuator receives a driving signal; WRCOD36TIB?

PCT/ AU02/ 00762 3 a sealing structure that is positioned on the substrate
and is interposed between the, or each, actuator and the ink-ejecting
menber to inhibit a passage of ink between the ink-ejecting nenber and the
actuator; and a notion transmtting structure that bridges the sealing
structure, the notion transmtting structure interconnecting the working
portion of the actasdatingatrctbteahatiinpestfi@et ionghareibbieate and ishaterptisspl acenent

of the workin ortion relative to ubstrate |s tr. tted to.the
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DETAI LED DESCRI PTION OF THE I NVENTION I n Figure 2, reference nuneral 30
gene]lﬂal |y |ndbﬁ9é‘ilé‘§P§°ﬁ§’zeza}b8V%1?‘%‘BW§’é’rrent of a first enbodinent of an ink

jet printhead chip, in accordance with the i.nvention, for an inkjet
printhead. The nozzle arrangenent 30 is one of a plurality of such nozzle
ar r angenBRIEFIESERIPBION GF MHWL DRAMWINGS.bstrate 32 to define the
print head chi R Bf the invention. As set out in
the drawings,
Figure 1 shows a schematic side sectioned view of part of a nozzle arrangement of a
printhead chip for an inkjet printhead for the purposes of conceptual illustration;
Figure 2 shows a schematic side sectioned view of a nozzle arrangement of a first
embodiment of a printhead chip, in accordance with the invention, for an inkjet printhead;
Figure 3 shows a three dimensional, side sectioned view of a nozzle arrangement of
a second embodiment of a printhead chip, in accordance with the inventidn, for an inkjet
20  printhead; and

Figure 4 shows a three dimensional view of the nozzle arrangement of Figure 3.

DETAILED DESCRIPTION OF THE INVENTION

In Figure 2, reference numeral 30 generally indicates a nozzle arrangement of a first
embodiment of an ink jet printhead chip, in accordance with the invention, for an inkjet
printhead.

The nozzle arrangement 30 is one of a plurality of such nozzle arrangements formed
on a silicon wafer substrate 32 to define the printhead chip of the invention. As set out in
the background of this specification, a single printhead can contain up to 84 0600 such

30 nozzle arrangements. For the purposes of clarity and ease of description, only one nozzle
arrangement is described. It is to be appreciated that a person of ordinary skill in the field
can readily obtain the printhead chip by simply replicating the nozzle arrangement 30 on

the wafer substrate 32,



t he background of this specification, a single printhead can contain up to
84 000 such 30 nozzle arrangenents. For the purposes of clarity and ease of
descri pt iwn,030847¢9 one nozzl e arrangenent is described. | tPCTsAUtR/0b2
appreci ated that a person of ordinary skill in the field can readily
obtain the printhead chip by sinply replicating the nozzle arrangenent 30
on the wafer substrate 32. WD 03/086769 PCT/ AU02/ 00762 4 The pri nt head
chip is the product of an integrated circuit fabrication technique. In
particul ar, each nozzle arrangenent 30 is the product of a MEMS - based
fabrication Thegrinthpad chijsisitle pmdum of smirinegtatéébir¢lﬁafabﬂcattoadmhm@ue Innvol ves
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Suffice to say that it js connected to a suitable mcroprocessor and
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be set out | tlon An.in tlonla . 36 _j,s positioned
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microprocessor is described in the above referenced patents/patent applications. It follows

that this level of detail will not be set out in this specification.
An ink passivation layer 36 is positioned on the drive circuitry layer 34. The ink
20  passivation layer 36 can be of any suitable material, such as silicon nitride.

The nozzle arrangement 30 includes a nozzle chamber structure 38. The nozzle
chamber structure 38 defines a nozzle chamber 40 and has a roof 42 that defines an ink
ejection port 44.

- The nozzle chamber structure 38 includes a pair of opposed sidewalls 46, a distal
end wall 48 and a proximal end wall 50 so that the nozzle chamber 40 is generally
rectangular in plan.

A plurality of ink inlet channels 52 are defined through the silicon wafer substrate
32, the drive circuitry layer 34 and the ink passivation layer 36. One ink inlet channel 52 is
in fluid communication with each respective nozzle chamber 40. Further, each ink inlet

30  channel 52 is aligned with each respective ink ejection port 44.

The nozzle arrangement 30 includes an ink-ejecting member in the form of a paddle
54. The paddle 54 is dimensioned to correspond generally with thé nozzle chamber 40.
Further, the paddle 54 has a distal end portion 56 that is interposed between an opening 58



end wall 48 and a proximal end wall 50 so that the nozzle chanber 40 is
generally rectangular in plan. A plurality of ink inlet channels 52 are
defi ned twooagksTehe silicon wafer substrate 32, the drivecaiawaioorsy | ayer
34 and the ink passivation |ayer 36. One ink inlet channel 52 is in fluid
comuni cation with each respective nozzal e chanber 40. Further, each ink
inlet 30 channel 52 is aligned with each respective ink ejection port 44.
The nozzl e arrangenent 30 includes an ink-ejecting nmenber in the formof a
paddl e 54. The paddle 54 is dinensioned to correspond generally with the
nozzl e cmmmkmﬁt charpel JPeand théinkrgebtiion pSzi daThapatide 54 issmgulpdyti on 56 t hat
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Brie howeve t he. t hernal ben 4 includges. an_actuator arm 66
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of a drive signal in the formof a current pulse emanating fromthe drive
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paddle 54. The actuator arm 66, the sealing structure 78 and the paddle 54 are the product

of a deposition and etching process carried out with a single material. However, the arm 66,
the sealing structure 78 and the paddle 54 are discrete components. This facilitates

20  fabrication of the nozzle arrangement 30.

The material can be any of a number of materials used in integrated circuit
fabrication processes. However, it is a requirement that the material have a coefficient of
thermal expansion that is such that the material is capable of expansion and contraction
when heated and subsequently cooled to an extent sufficient to perform work on a MEMS
scale. Further, it is preferable that the material be resiliently flexible. The Applicant has
found that titanium aluminum nitride (TiAIN) is particularly suited for the task.

The nozzle arrangement 30 includes a motion transmitting structure 74 that
interconnects the working end 72 of the actuator arm 66 and the proximal end portion 76 of
the paddle 54. The motion transmitting structure 74 bridges the sealing structure 78 so that

30  the sealing structure 78 is interposed between at least a portion of the motion transmitting
structure 74 and the sealing structure 78.
The motion transmitting structure 74 includes an effort formation 80 that extends

from the working end 72 of the actuator arm 66. The motion transmitting structure 74 also



The material can be any of a nunber of materials used in integrated circuit
fabrication processes. However, it is a requirenent that the material have
a coef fi cwerm/osed769 t her mal expansion that is such that thepaatadrozab7ers
capabl e of expansion and contraction when heated and subsequently cool ed
to an extent sufficient to performwrg on a MEMS scale. Further, it is
preferable that the material be resiliently flexible. The Applicant has
found that titaniumalum numnitride (Ti ALN) is particularly suited for the
task. The nozzle arrangenent 30 includes a notion transmtting structure 74
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reference to Figure 2, like reference numerals refer to like parts, unless otherwise specified.

The nozzle arrangement 100 includes nozzle chamber walls 102 positioned on the
20  ink passivation layer 36. A roof 104 is positioned on the nozzle chamber walls 102 so that
the roof 104 and the nozzle chamber walls 102 define a nozzle chamber 106. The nozzle
chamber walls 102 include a distal end wall 108, a proximal end wall 110 and a pair of
opposed sidewalls 112. An ink ejection port 114 is defined in the roof 104 to be in fluid
communication with the nozzle chamber 106. The roof 104 defines a nozzle rim 116 and a
recess 118 positioned about the rim 116 to inhibit ink spread.
The walls 102 and the roof 104 are configured so that the nozzle chamber 106 is
rectangular in plan.
A plurality of ink inlet channels 120, one of which is shown in the drawings, are
defined through the substrate 32, the drive circuitry layer 34 and the ink passivation layer
30  36. The ink inlet channel 120 is in fluid communication with the nozzle chamber 106 so
that ink can be supplied to the nozzle chamber 106.
The nozzle arrangement 100 includes a motion-transmitting structure 122. The

motion transmitting structure 122 includes an effort formation 124, a lever arm formation



of an inkjet printhead chip, in accordance with the invention, for an
inkjet printhead. Wth reference to Figure 2, |like reference nunerals
refer to woke/opasts, unless otherw se specified. The nozzlpeTaxtoangmeent 100
i ncl udes nozzl e chanber walls 102 positioned on the 20 ink passivation

| ayer 36. A roof 104 is positioned on yhe nozzle chanber walls 102 so that
the roof 104 and the nozzle chanber walls 102 define a nozzl e chanber 106.
The nozzle chanber walls 102 include a distal end wall 108, a proximl end
wal | 110 and a pair of opposed sidewalls 112. An ink ejection port 114 is
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with the ink passivation | ayer 36. In particular, the sealing structure
130 10s d@ﬁﬁ%@hl%mmw)@rﬁbq 13¥1\134) ayer 132 and a secondary |ayer 134. The

| ayers 132, "121?43 1‘35(? fibD WM EaeRRs #)Qﬁ”of f rSERlal &Qi w§ﬁ ?}Wt THeGoak30 1S

reS|I|entIyd orma to permt pirvota verren | ever arm
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sui t abl %s@@irﬁfrﬂtéglratf:@&rédﬁefabﬁ%@ibn I38wand, a{sh‘@i odt'ab@%' SiBceskvel depasifish haPl e
material for the |layer 134. The load formation 128 defi nes part of the

proxi naletehiog shapd are 1iged tpHebricatedthe ﬁozmanrmengt 109. Bdokous thatipit h a primary
layer 13c%n%‘rﬂer?t £ the rfa(ljyaelrfsy 136a¥§§ tOlD of tﬁ‘s € same matenal as the layers 132, 134. Thus,

the layers 136, 138 can be of TiAIN and titanium, respectively.
The nozzle arrangement 100 includes an ink-ejecting member in the form of an
elongate rectangular paddle 140. The paddle 140 is fixed to the load formation 128 and
20  extends towards the distal end wall 108. Further, the paddle 140 is dimensioned to
correspond generally with the nozzle chamber 106. It follows that displacement of the
paddle 140 towards and away from the ink ejection port 114 with sufficient energy results
in the ejection of an ink drop from the ink ejection port. The manner in which drop ejection
is achieved is described in detail in the above referenced patents/applications and is
therefore not discussed in any detail here.
To facilitate fabrication, the paddle 140 is of TiAIN. In particular, the paddle 140 is
an extension of the layer 136 of the load formation 128 of the motion transmitting structure
122.
The paddle 140 has corrugations 142 to strengthen the paddle 140 against flexure
30  during operation.
The effort formation 124 is also composite with a primary layer 144 and a

secondary layer 146.



the sealing structure 130, the layers 136, 138 can be of any of a nunber of
materials that are wused in integrated circuit fabrication. However, as set
out abovewoIsos@ssi ve deposition and etching steps are u®ed/Awmbetsei cat e

t he nozzl e arrangenment 100. It follows that it is convenient for the

| ayers 136, 138 to be of the sanme nmatergial as the layers 132, 134. Thus,
the | ayers 136, 138 can be of Ti AIN and titanium respectively. The nozzle
arrangenent 100 includes an ink-ejecting nenber in the formof an elongate
rectangul ar paddl e 140. The paddle 140 is fixed to the |oad formation 128
and 20 ext endlke lagevarld4, td6eadibs ofibnyeoith mahber b SnatdFials therare tbeel ipaddl e 140 i s
di nmensi oned to,correspon erally with the nozzl e chanber. 106, It follows
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subsequent|y cool ed, the material is capable of expansion
defined by a leg positioned on each side of the pair of inner legs 154. A bridge portion 156

interconnects the active inner legs 154 and the passive legs. Each leg 154 is fixed to one of
a pair of anchor formations in the form of active anchors 158 that extend from the ink
passivation layer 36. Each active anchor 158 is configured so that the legs 154 are
electrically connected to the drive circuitry layer 34.

20 Each passive leg is fixed to one of a pair of anchor formations in the form of passive
anchors 160 that are electrically isolated from the drive circuitry layer 34.

Thus, the legs 154 and the bridge portion 156 are configured so that when a current
from the drive circuitry layer 34 is set up in the legs 154, the actuator arm 150 is subjected
to differential heating. In particular, the actuator arm 150 is shaped so that the passive legs
are interposed between at least a portion of the legs 154 and the substrate 32. It will be
appreciated that this causes the actuator arm 150 to bend towards the substrate 32.

The bridge portion 156 therefore defines a working end of the actuator 148. In
particular, the bridge portion 156 defines the primary layer 144 of the effort formation 124.
Thus, the actuator 148 is of TiAIN. The Applicant has found this material to be well suited

30  for the actuator 148.

The lever arm formation 126 is positioned on, and fast with, the secondary layers

134, 138, 146 of the sealing structure 130, the load formation 128 and the effort formation

124, respectively. Thus, reciprocal movement of the actuator 148 towards and away from



10 and contraction to an extent sufficient to performwork on a MEMS scal e.
The thernmal bend actuator 148 can be any of a nunber of thermal bend

act uat or swodessdTebed i n t he above patents/patent applicatipersaUoR00BRE
exanpl e, the thermal bend actuator 148 includes an actuator arm 150 that
has an active portion 152 and a passived portion. The active portion 152
has a pair of inner legs 154 and the passive portion is defined by a leg
positioned on each side of the pair of inner legs 154. A bridge portion 156
interconnects the active inner |egs 154 and the passive |egs. Each | eg 154
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fromthe ink ejection port 114. Each active anchor 158 and passive anchor
is al so SWHBHET clc} tahrigation; Fag Hpphcast hasiigandihat silican-¢inuideys pasjarlats2. The
| ayers 1QQn4BRugofagbe of any of a nunber of materials that are used in
integrated circult ?abri cation. However, in order to facilitate
fabrication, {theill be appreciated that it is necessary for the lever arm formation 126 to be

displaced relative to the cover formation 164 and the roof 104. It follows that the cover
formation 164 and the lever arm formation 126 are demarcated by a slotted opening 172 in

20  fluid communication with the air chamber 168. The roof 104 and the lever arm formation
126 are demarcated by a slotted opening 174 in fluid communication with the nozzle
chamber 106.

The lever arm formation 126 and the roof 104 together define ridges 176 that bound -
the slotted opening 172. Thus, when the nozzle chamber 106 is filled with ink, the ridges
176 define a fluidic seal during ink ejection. The ridges 176 serve to inhibit ink spreading
by providing suitable adhesion surfaces for a meniscus formed by the ink.

The slotted openings 172, 174 demarcate resiliently flexible connectors in the form
of a pair of opposed flexural connectors 178 defined by the protective structure 170. The
flexural connectors 178 are configured to experience torsional deformation in order to

30  accommodate pivotal movement of the lever arm formation 126 during operation of the
nozzle arrangement 100. The silicon dioxide of the protective structure 170 is resiliently

flexible on a MEMS scale and is thus suitable for such repetitive distortion.



| ayer 160 is of TiAIN and the layer 162 is of titanium A cover formation
164 is positioned on the anchors to extend over and to cover the actuator
148. Air wbhaasbes7enal | s 166 extend between the ink passivatrcamuoagpers236 and
the cover formation 164 so that the cover formation 164 and the air
chanber walls 166 define 10- an air chenber 168. Thus, the actuator 148
and the anchors are positioned in the air chanber 168. The cover fornmation
164, the lever armformation 126 and the roof 104 are in the formof a
unitary protective structure 170 to inhibit danmage to the nozzle
arrangenent 18choultithe notedttbaitthe padsile 14, thressealnte strnctive 13Mh endthe actuatop erm of

mat eri al hat..are used in. integrat. i.rcui.t faprication. The i cant
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Wil be apfeesl adtgididghbé advantaped SCSHSBAYMbGn fritRfdrau@keain®) formation 126°to
be displaced relative to the cover formation 164 and the roof 104. It
follows that the cover formation 164 and the lever armformation 126 are
dermarcated by a slotted opening 172 in 20 fluid comrunication with the air
chanmber 168. The roof 104 and the lever armformation 126 are demarcated
by a slotted opening 174 in fluid communication with the nozzle chanber
106. The lever armformation 126 and the roof 104 together define ridges
176 that bound the slotted opening 172. Thus, when the nozzle chanber 106
is filled wwth ink, the ridges 176 define a fluidic seal during ink
ejection. The ridges 176 serve to inhibit ink spreading by providing

sui tabl e adhesi on surfaces for a neniscus fornmed by the ink. The slotted
openings 172, 174 demarcate resiliently flexible connectors in the form of
a pair of opposed flexural connectors 178 defined by the protective
structure 170. The flexural connectors 178 are configured to experience
torsional deformation in order to 30 acconmpdate pivotal novenent of the

| ever armformation 126 during operation of the nozzle arrangenent 100.
The silicon dioxide of the protective structure 170 is resiliently
flexible on a MEMS scale and is thus suitable for such repetitive

di stortion. WO 03/086769 PCT/ AU02/ 00762 10 It should be noted that the
paddl e 140, the sealing structure 130 and the actuator arm 150 are

di screte conponents. This facilitates fabrication of the nozzle arrangenent
100



while still retaining the advantages of efficient notion transfer and
sealing. WO 03/086769 PCT/ AU02/ 00762 11 WE CLAIM1. A printhead chip for
an i nkj etwproznsdread, the printhead chip conprising a sub®Cmat@p/oersd a
plurality of nozzle arrangenents positioned on the substrate, each nozzle
arrangenment conprising a nozzle chanberllstructure that defines a nozzle
chanber in which ink is received; an ink-ejecting nenber that is
positioned in the nozzle chanber and is 10 displaceable in the nozzle
chanber to eject ink fromthe nozzl e chanber; at |east one actuator that is
positioned on the substrate, the, or each, actuator having a working
portion tWEtCi,ﬁIﬁ spl aceable with respect to the substrate when the
actuator recerves a driving signal; a sealing structure that is positioned

on the substr & primhead chip firebREIgehridiRdade@e plilheadEhipd6Mprigigguat or and the
i nk-ejecting menber to inhibit a passage of ink between the ink-ejecting
menber and t hé SHPS#R3Rd and a notion transmitting structure that bridges

he worki ng. parraro g nbpde Kt @hentd AREHE o fhe SHOMEN. Ll el °C0 T hat

di spl acememhgenient b@empwisikg Ng portion relative to the 20 substrate is
transmtted to the ink-ejectjng nmenber. 2. A printhead chip as clainmed in
claimi1, which is @H’@Zﬁ?&gﬁe ergfrugiyrs thetdsfinesineszle chamber ghywhishinkois

t echni queecedredA Printhead chip as claimed in claim2, in which the
substrate includes a silicon wafer substrate and a CMOS drive circuitry

| ayer positioned onntikeejpeting membet thaitie positionkdpn thet dvealkt chhinperamdds ai med i n

claim3, in %Cgat nozzl e chanber str.uctur i.ncl udes nozzl e chanber
val | 2@) that ext&R c?%%i%qtﬁg ngﬁz_g% ‘?l?aé’i‘etl?r g%%leé lﬁbﬁf’n‘ttﬁﬁpoézg%ﬂ?nizq"ré 30 nozzle
chamber wall's, the af Radt olehbmhdg talis gokitish&Cén B sBdtkatd, HIRIToVEdch MNadniHfor S
ejected, in wuse. WO 03/086769 PCT/ AU02/ 00762
having a working portion that is displaceable with respect to the substrate when the
actuator receives a driving signal,
a sealing structure that is positioned on the substrate and is interposed
between the, or each, actuator and the ink-ejecting member to inhibit a passage of
ink between the ink-ejecting member and the actuator; and
a motion transmitting structure that bridges the sealing structure, the motion
transmitting structure interconnecting the working portion of the actuator and the

ink-ejecting member so that displacement of the working portion relative to the

20 substrate is transmitted to the ink-ejecting member.

2. A printhead chip as claimed in claim 1, which is the product of an integrated circuit

fabrication technique.

3. A printhead chip as claimed in claim 2, in which the substrate includes a silicon

wafer substrate and a CMOS drive circuitry layer positioned on the wafer substrate.

4. A printhead chip as claimed in claim 3, in which the nozzle chamber structure
includes nozzle chamber walls that extend from the substrate and a roof that spans the
30 nozzle chamber walls, the roof defining an ink ejection port from which ink is ejected, in

use.



12 5. Aprinthead chip as clainmed in claim4, in which the nozzle chanber
walls and the roof are configured so that the nozzle chanber is

subst ant i wblog/os@es angul ar in plan, with the nozzle chanbecTwaloksodefi ni ng
a distal end wall, a proxinmal end wall and a pair of opposed side walls.
6. A printhead chip as clained in claini5, in which the sealing structure
and the notion transmtting structure of each nozzl e arrangenent define at
| east part of the proximal end wall. 10 7. A printhead chip as clained in
claim6, in which the notion transmtting structure of each nozzle

arrangemdnt | dePiribeadghip s Jpimedgn elaimdnin which ithe nazalechrmber walisradibe ki ng

portion ] r, o) L Ol |.$..CO tQ th
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pivotal wth respect to the nozzle chanber structure so that reciprocal
moverent S WalE wor ki ng portion of the actuator is accomobdated by pivotal
novenent of the lever armformation with the result that the ink-ejecting
menber is reciprocally displaced towards and away fromthe ink ejection
port. 8. 6A priAnprdixehehdodhipasadaiaiediimethimi3, @l which the sealinghétaleteaahd thezzl e
arrangenent . i ncludes 20 a thermal bend act uat or fthat i ncl udes an el ongate
act uat or RRUAHLPFAGUDE FFyctye é’gaarEE‘HWZIF arrapgepent defing 3t deastpart efghe he

subst r at ¢r@@RaPen®aidli.ng end, defined by the working portion, that s

di spl aceable wth respect to the substrate, the thermal bend actuator being
configured so that, when the actuator receives a signal fromthe drive

circyihtry layer, .the elongate actuator . arm.bends towards t.he substrate,
Che 3Bt kg saterblPed ot a Bt eaph s, B ThPRlid mhegT bno Rhsapibt
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printhead that jinc)udes at |east _qne printhead chip 33 claimed in claim1l.
movement of the working portion of the actuator 1s accommodated by pivotal movement of
the lever arm formation with the result that the ink-ejecting member is reciprocally

displaced towards and away from the ink ejection port.

8. A printhead chip as claimed in claim 7, in which each nozzle arrangement includes
20  athermal bend actuator that includes an elongate actuator arm having a fixed end that is
fixed with respect to the substrate and a working end, defined by the working portion, that
is displaceable with respect to the substrate, the thermal bend actuator being configured so
that, when the actuator receives a signal from the drive circuitry layer, the elongate actuator
arm bends towards the substrate, the working end being fixed to the effort formation of the
motion transmitting structure so that, upon such movement of the actuator arm towards the
substrate, the lever arm formation pivots and the load formation acts on the ink ejection

member to drive the ink ejection member towards the ink ejection port.

9. A printhead chip as claimed in claim 7, in which the lever arm formation is mounted

30  on the nozzle chamber walls with a pair of opposed, resiliently flexible connectors.

10.  Aninkjet printhead that includes at least one printhead chip as claimed in claim 1.



