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FOR A NOZZLE ARRANGEMENT OF A PRI NTHEAD CHI P FOR AN | NKJET PRI NTHEAD FI ELD
OF THE I NVENTION This invention relates to a printhead chip. Mre

parti cul arl o dslakeed Nvention relates to a printhead chip fhat incorporates
a plurality of nozzg: e arrangenents that each include a %&Ff‘*&ﬂ”?olmaznsrﬁtti ng
structure. BACKGROUND OF THE | NVENTI ON 10 As set out in the above

ref erenced applications/patents, the Applicant has spent a substanti al
anount of tinme and effort in devel oping printheads that incorporate mcro
el ectro-nechani cal system (MEMS) - based conponents to achieve the ejection
of ink necessaryMQFION TRAMSMITTING SFRUCTUREFRORMWNGOZZLES research and
devel opnent i a able to_devel o ri nt heads havi ng one
or nore prlﬂﬁmm%@ﬂaﬁg PBSQEE@AQ %PpEQﬁANJS"&EJT@BINUMEABZI e
arrangenments. The Applicant has al so devel oped suitabl e processor

technol ogy that is capable of controlling operation of such printheads. In
par ti cul ar FIRIR OFFRE INYENTEIONnol ogy and the printheads are capabl e of

cooperating to . gl.utian of. 1600 dpi. and hjgher .in sonme cases.
Exanpl es of sui %Qﬁ@%rg%%g@%s&? aPEE‘%?P(S‘IC%%F@%“%ﬂ@ﬁ‘ﬁéﬁmlwmﬁ’@m&%ve ,
r ef er enceda printiesad clip fiat Daoiparates pplvedlitpof HoRfERRarzemBMS thatackt AGuAL 4 Nt head
chi ps that Btjib% Aai' an as devel oped is a conponent that noves with

" ﬁ?r&&@s%c ©

respect to a su ect ink froma nozzle chanber. This conponent
can be in the formof an ink-ejecting nenber that is displaceable in a
nozzle c i I the nozzl e chanber. A particul ar
qifficult;ﬁ‘gﬁgblﬁwwgwwn faced with is to achieve a suitable
i nterfe bet waaneisupin ety Bferbrited hyg;ﬁfsmoﬁypiterﬁﬂ HRCAMAE R hadedi§e MOVi Ng

t he movi ng conponent to be

conponent . hi.s. interface is required to permt _ _

di spl aced %“RSL%“H%I *H‘b"i‘?{ ﬁ%ﬁﬁéP Hhdeveleping prinheads thakingperpteintigof r om t he
nozzl e chaisen-mefantal syeutn (MENISIE- Bley@nipehaffB aarl-RIEEGLHOREE AR!

appl i catians i ht head chip is 30 nanufactured using I ntegrated

th I
circuit féﬁ?‘?SW’%SEH?@@hni ques. This is the usual manner in which
MEMS- based deviAs@sesaltef {hadpbhicheeressavhihnfl 96 opRient, ﬁ-@r}g%g&dnﬁfaﬁ%'é& subject to
etc

constrai nt 2 Si nece t hey involve successive deposition ing
t echni quedP!e| d3%5]op dthpsdsihaving one o 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 coraponent.
This interface is required to permit the moving component to be displaéed 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




12 June 2006 WO 03/086769 PCT/ AU02/ 00762 2 NMEMS- based devices of2JyasFood
formed in layers and that conponents having relatively conplex shapes are
difficult and expensive to fabricate. In Figure 1, reference nuneral 10
general ly igdi part of a nozzle arrangenment of a printhead chip. The
part 10 sho‘ﬁv\lngiB ?@# Eétrat es an actuator 12 and an i nk-ej ectt“l@U'HM Fer 14.
The actuator 12 includes an el ongate a(it uator arm 16 that extends from an
anchor 18. The actuator arm 16 is configured so that, when it receives a
drive signal, the actuator arm 16 bends towards a substrate 20 as

i ndi cated by an arrow 22. A connecting formation 24 is interposed between
t he act uatMEM#S- basécﬁdearivds irb @sualli feeined inl ln@rsEdtIRk cdrponedtd HavingVeRRAvdI €
actuator arm é o'\éyﬁr%s t he, sub ‘t)]rrlate 20, the ink-ejecting nmenber
10 14 is di% e&é %Peisﬁfe CEPOHIVE O BhFCHS ow 26 to eject ink fromthe
nozzl e chanber InFllghreVIQkaﬁelb;@ nhﬂ&lldl 10 pegerllyitibateOpABE ArdS 18 hiARSRGRNT 10
together wi.th a s ab%rﬁ structure to achieve effective 1 nk

ej ection aHdP g@@??drftg'“ B PRk @F“SFﬁPssaq astualesd2 prd anjpkreigctingpear that the

act uat or andmbed14.t1e a@taatalemmattdés% @Bh%&@ac%ﬁt&@ﬂntlgﬁtat&ieﬁhﬁﬁ g member
14 could be in_the formof a unitary structure. However pl i cant has

found t haiPehar 18.dThesetmpigrarmylads ponfighred aq that Wher ltitesgivermdrivgsiensi he as shown
by using MeMaobasfth bdnabiowarts aQtbst:HEho 'aQﬁi@&atctll %B@ﬁ&dv& A conhr%ctl s been

found by the Applicant that such a unitary cture does no nd itself .
to such f dBmAaEgn %ﬁlttém%ﬁddas@geenmeartmtpm Mﬂmmek piogtinigaeemtben®s been | ed

to concei BRSE lgﬁ@/&? ccording to
the i nvenr?lg%%eﬁere @Eto%%?ﬁfsg&m rinthea Xtm%: Jlrﬂlé L%Mﬁg%m% prl nt hgad
the pridnt Hédﬁaléﬁlﬁﬁﬁd@b%ﬂtf%qﬂﬁg Oéafsﬂtmstt%éﬂ&te%m]dﬁamphwcmﬂetcyandfer nozzl e
arrangenents

g pgsraut@rtqqmmets&@plirmt rh@aﬁg%g%gﬁtt mageth%rozzl S

conprising a nozzle chanber structure I'nes
whi ch i nk Spaing sseatire & achieve eifecty ik pivgfiomand ealing Atheresqofer tisdntelt ik n t he

nozzl e chaphel s rgggﬁiltﬁ&theqbﬁplﬁa‘&ﬁlafg felc nteg@lérq‘g att%ngﬁ' rggt%e%ntkeﬁeg ect ink from

t he nozzl e cha 30 at [east ohe ac i'STpPoSI ™n t he
subst r at e menhsr Lpoutchlehin thedormotr unitagnsiragiui. Howk\renghqa@pliﬁcmn htdfatmd S

di spl acealy £\ 42 ph&FIAEGlackiByd aﬂ?orﬁfﬁ? Uielg tl\é)vlll’] Snbig 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.

200 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, ettch nozzle
arrangement comprising
a nozzle chamber structure that defines a nozzle chamber in which ink is
received; '
an ink-gjecting 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 porfion that is displaceable with respect to the substrate when the

actuator receives a driving signal;




actuator receives a driving signal; 12 June 2006 WO 03/ 086769 44 une 2006
PCT/ AU02/ 00762 3 a sealing structure that is positioned on the sugs ate
and is interposed between the, or each, actuator and the ink-ejecting
menber to iﬁ'giol%ﬁm?g passage of ink between the ink-ejecti n? menber and t he
actuator; and a motion transmitting structure that bridgd&TME24E6 | ng
structure, the notion transmtting strgcture i nterconnecting the worKking
portion of the actuator and the ink-ej®ecting nmenber so that displacenent
of the working portion relative to the substrate is transmtted to the

i nk-ejecting menber. The invention is now described, by way of exanple,

with reference to theeallgeaigae i fkiavieads theHBstiR) @ RGrpesCr i ption is
not intended tg limt the 10 broad scope of the above summary. BRI EF

DESCRI PTI ON OF PRy PIRadh, aptyatonand theink-sigstingpeynbes toiinkih wpassageciemat i c

si de sectioned mkaatweéntﬁafrﬂc-a[iécﬁﬁgﬂ@ﬁéﬁnéﬁ{e%aﬁé‘taﬁaﬁd of a printhead chip
for an inkjet printhead for the purposes of conceptual illustration; Figure

2 shows a schemati c 2dpefiondiapamitiing strystesgthet bridzenthe bealing staustpeendetmatfona fi r st
enbodi ment of aydhiideRdcER iRerch e@&ﬁg% g | t [ lon. for an
i nkj et printhead; _ Figur e03 slho{/vsﬁ_]l}i t reeﬁgﬁ(ﬁg\ﬁggﬁgr?ao :awm gtgé%n%w%ned Vi ew
of a gozzl e fa[ a&?ﬁ% mmmﬁeas%@?fdhﬂﬂ@ﬁm@dPﬁ@nwggﬁn@@?d;]mgﬁwtongp, in .
accordance w el D% 1110 BRG AL printhead; an i gure
shows a three dit-lrrensilona y'?égwoo l?lﬁg'e%@gﬁ%nbgr‘rangenent of Figure 3.
DETAI LED D_ESCRI PTI oﬁhmwmnumv\msmqunbww e?ieﬁnple,eﬁiélrrm;eace’mw al 3Q
Pt printhead chigrryRgdEsm AR Wl Ron R AR A e e
print hHhd. The biesdsrepeaf thershevesnmnB@y.i s one of a plurality of such nozzle
arrangenents fornmed on a silicon wafer substrate 32 to define the
print head I(ﬁ:hi Fg%g}}%gpiﬂnverg& on. As set out in the background of this
speci fi cat ! ONOFt FHEDRAWINGS ai n up to 84 000 such 30 nozzle
arrangements. R tig,Rur poses of clarity and ease of description, only one
nozzle arrangenent 1's déscribed. It is to be appreciated that a person of
ordi nary skil | Hgurg hehdwiselsdhematic side sectioned view of part of a nozzle atraneement of a

P &

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 invention, 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 84 000 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.




can readily obtain the printhead chip by sinply replicating th
arrangenent 30 on the wafer substrate 32. 12 June 2006 WO 03/8§%3é6£§006

PCT/ A1102/ 00762 4 The printhead chip is the product of an integrated

circuit fab{vl 0@% 6@ technl que. In particular, each nozzle arrangenent 30
is the produ - based fabrication technique. PAI/AU200i@wn, such
a fabrication techni que I nvol ves the deposition of functional |ayers and
sacrificial |ayers of integrated ci rcuit materials. The functional | ayers
are etched to define various noving conponents and the sacrificial |ayers
are etched away to rel ease the conponents. As is known, such fabrication

techni ques gen@habh;fthbmt eﬂieqfoduamflaﬁﬂkég%edaicuﬁféb%ﬁﬁmwwﬁiﬁ e @f SIimlar
conponents_on gl e vvafer that is subse&uent é §I ced parate the

vari ous ¢ te§C 1o3Ale agangepe M0 is the prodpgiofip —tbh@dﬁmm@gl on that a
person of tegHhigiarAs 1§ khédm 'sﬁbhtarf?bﬁdaﬁ&fjte&ﬁﬂ]n E%@Ivley thglatﬁlﬂsﬁoh B%B&ﬂoﬂhhead chip

of this |nvent|on { replicating th ozzl e arrangenent
el ect ri cal 13y %S%qrsf!@{ili ayers pEipisgragy Cﬂgmblééfﬁﬂﬁl@ﬁéldfmh@ﬂaélamm ire etchethf er

subst  at & 32ermnc Vo il &aiopngéﬂtmd%ers%w@cﬁ%i MBS Aloh D5, EOS drive

circuitry. The particular lguration o reve-cric
i mpor t ant  thecemogene Asiis joravamnsush dabiigationti¢vbnighesrgendyalbninsdivahe mphieaiag i cal | y

in the dr t it to a bl e
mcroprocgdgs?gr an%&%%gv elgrcé 8{149?%0&“1& ?ervgggﬂﬁ%lﬁ%gseﬁg%“ﬁzhcﬁ‘ﬁgangenent 30
upon r ecefparatetheyprieussbmpengntsifrpmaéach pihen. This deisforceaidk eubmssicmpha@es sor. An
exanpl e of above r ef erenced
pat ent s/ pat gsﬁl'?wa%rﬁ%%%sﬁﬂd%@%% ?&%ﬁ%? V\%gbtf%ﬁ%f .?%'sea‘?‘ré}a tBJfS TYEPE Wil not
be setl%uthIPPhcmngﬂsﬁpmzifelacramgemantwn i nk passivation Iayer 36 is positioned
on the. a1 ve. ChEaNal ARKELeat D% e BRSO fSg0an Do o

any suitable materi such ment 30
i ncl udes aThesleatrical dhiaerbisquitsst layer 84 irehides CVIOS dmzzir&utry:rmabﬁﬁmﬂztrruct ure 38

port 44, - fA o dF BaTMAR BPiBTn s Al St nl B din e Opposed .
si dewal k 4berefaredest sibwnedﬂmaaédﬂydaﬁthaﬂﬁmgarmﬂimb s@NHatweik bobBei&Potahat t he
nozzl e ch 40 i s gene t angul ar |an, A pluraljty of ink

"o et - chanbe Broafc R aesvideh SRS e o RO mbasR oo 32t he
drive ci r aedetpt yf dnaepabling4iganidrdnienid Stale Bhdrvpbécator) &Y SampR of DiGitdplK | ni et

channel 52.is
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
gjection poit 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 paddie
54. The paddle 54 is dimensioned to cotrespond generally with th‘e nozzle chamber 40.
Further, the paddle 54 has a distal end portion 56 that is interposed between an opening 58




in fluid conmunication with each respective nozzl e chanber 40. Lpg
each ink inlet 30 channel 52 is aligned with each respective |nk 8 t%qgﬁ
port 44. The nozzl e arrangenent 30 includes an ink-ejecting nenber in the
formof a pa&ﬁ;% §4 The paddl e 54 is dinensioned to correspond generally
with the no2Zl B8 %ber 40. Further, the paddl e 54 has FWAHA76hd
portion 56 that is interposed betmeen an opening 58 12 June 2006 WO

03/ 086769 PCT/ AU02/ 00762 5 of the ink ihlet channel 52 and the ink ejection
port 44. The paddle 54 is angularly displaceable within the nozzle chanber
40 so that the distal end portion 56 can nove towards and away fromthe

| k] oct | ofthpikiniébchadiots2 tkesink BRoRSEHEIC ARRRHCS) i Sgliuhl o0 i Lh 1

such ”g:vﬁ nél ., th le 54 results_ in | uct uatl i nk pressure
vvlthln t h&SRhEFFPE Ve %07-& chggnber 49 sqithay the digiabgndaprtion 56jcermeve f rom t he

i nk ej eCtlmaﬁi@rahdéié fIR8 theTRIE 2 I | Ly set out
I n the above [ rg{r%%yed apgl | céz;té’dlﬁgngblg% ﬂlgsa"?{elﬁgé@ﬁ%gh? g‘%ldbgrid&ﬁgﬁ fhl S

detail is HBR! mayenent of te paddle oresudts in THectimtion bfinkpreasgewizhith 30
i ncl udes agm a6 t: This form
e Mlﬁﬁlbbﬂhdsb?hgt%ﬁ%o 219%6 re &ﬁ%x %e&ﬁn pgﬁgé e and

of actuator is also described in the abo erence 10
pat ent's antreshenisma dpkgirep qamtwa éfulty tsedutiimtewbevearfertatal dpphiaatiodsiand |

speci fi caty f d actuator 64 includes an
p paddhis, Efbl?cmrs\ihatlﬂﬁ . angthsgt %g%tgﬂs P(?Cl

act uator arm 66 that has a APad to an anchor 70 and
wor ki ng end 7Zhemngsle prsangersesit 3@ ingludes amcmiauantsmamjfmma tHeppabbte substrate

22 upon St i ROy VP AR, ldehcioed B0 B it vebiiop e o

fromthe drive circuitr nozz
seal i n{f stRaéFéltSLﬁnél%emfﬁaﬁtnqtsleacnb@npﬁs&drddwelmmﬁms;tebﬁcmk}slmﬁl nd 72 of the

actuat or gfgR.6&, AP I QlLion 76 of tB addl.e 54. The
actuat or arm 66 tq}aeﬁlslga hy e o?ﬁ% ureesi@ag adits sgaxed endiG8e pr oduct

of a deposhttiipfixegrie aearshprit qnd@mlsngardﬂ?ﬂﬂatMmM&kaatoWaﬂﬁ lnfid SRdyer i al .

However, tfg, ak My ruct u 8.and the addl e 54 are

di screte corrpor?g’ﬁ]t%%‘1 te_?%hﬁg lf%?%wto?at%% 3@“# H‘otg? E"é‘iﬂloéﬁc'&if 0f REse fEBappting
arrangenerfrowﬂlediﬁhecumﬂtaﬂa)wh-%;an be any of a nunber of materials used in
integrated cirey However i s a requirement

t
that the materi a%hﬁazglegﬁéanca I? cg ‘gees&?sgaﬁ’tnﬁém?re@ﬂ}i‘h@"ﬁm?%ﬁt i s such

that the rhetwee tle Working paditaofalie 2HRRASINORG alith HONMARGKIfRion WBSPpheat ed and

subsequen l.ed to an e fficient_to performwrk on a MEMS
scal e. &)ta% 898 © AP ﬁ%se{ g stughrg 2§ andjthg paddleSd gre theprofiyet | exi bl e.

The Appl [ m&aﬂeﬁmamon and etching process cartied 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 2 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 (T1AIN) 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



found that titaniumalumnumnitride (TiAIN) is particularly suﬁgﬁ ff#O he
task. The nozzle arrangenent 30 includes a notion transmtting g (9 4
that interconnects the working end 72 of the actuator arm 66 and the

proxi mal en OEG?JO%A n 76 of the paddle 54. The notion transmtting

structure 7 | d s the sealing structure 78 so that 30 RH&AWW@EITshg
structure 78 is interposed between at | east a portion of the notion
transmtting structure 74 and the sealf ng structure 78. The notion
transmtting structure 74 includes an effort formation 80 that extends
fromthe working end 72 of the actuator arm 66. The notion transmtting

struct ur e ifdudds0odtiortbtition 20 @i WIS HBBRHSSoREH &%&9 i des a
| oad for n?ﬁtl %r}FSZ thot ex?endstf romthe pﬂ%)(()i mal e po?’?ﬁ’gﬁm‘?g&&é% t he
547

padd| e i 85 oY ST itheredforind ined formiations 80082 Thelgvéroad
f or mat | onsarQornfition ¥ fiRAly coffclicl BB BB sfifhwii %'M&tcgh%%tggsglg@?“ ed

between the sidewalls 46 wi tth connectors formo %1 exur al
connect or dossof oppased) fexusabgonaestor 83. die flg8ualcentsotefs Fuareebnfiguredtoper | ence

torsional &psteatd lofforidPRoRIoN QP@ Gpi?tﬁ%lﬁm}aegtf of ttl{%ﬁexlfe?yér%r foﬁ%@g%%%ﬁ? tion 84.

It will therefore be apprecia , upon recipro of the
wor ki ng erféllterefpretigapprgeintad thet, upamme@ptocal mpvemest of themotidng@id Trof &k pi Vot s.

Thi s pi votgaf, ' ukbar di spl acement qf .the paddle
54, as descria%gé aﬁd%/hee,rlg‘?/e?g}ﬂ?ﬂ&gﬂf%g PSR |%H1V§%En’?ﬁ?én%fe?'gﬁl?p’§nsm tting
st ruct ur e angigtdisplasemesof thepadidié 54 es desetitmkltabavepyia MelgadF6rmatidf 82 hat :
accommpdat es r ' ven t st.ructu and the roof 42. The
slotted openi %@?gﬁﬁgﬂ%ﬁ!ﬂé@%%e&mﬁ% ‘%/\aé’grﬁeam é‘ﬁr& ef‘%& PEENg 6t ext end
from tie dhat gecommendates waladive imveemen bf #he stribhee T4 dgiahe B9 4. ThekpRsEsi oned so

t hat, whe r. .40 i.s fille i th e ink 60, a fluidic seal
90 is def ?Ré@%ﬁ%ﬁ@%@@%&&&p %%(.)ffrgigﬁﬁ %atp%?tef‘%g"@éléﬂ Ymgreshandt ure 78
and t he pithadooid2. Fhelrigges 8B are diemfontdi® thatdehen thdn@rR chaftid: §0isglego t hat a
fluidic s . 1 s~defi.ned we the proxi end_portion 76_and the
seal i ng st%‘?%]c %lrnié%%? ﬁ‘flﬁ“’ﬁ?aggbSsﬁgnﬁ&“ﬁéen?‘&%&%%sﬁﬁwwe yelgeneral |y

i ndi cat es seugvoz 78 endithe argamaliehd pation V6 ofithd SlddRrsnt@atedi 4 thdtR accor dance
with the iﬂm{,ﬁnti . 1.0 i nkjet printhead. Wt reference to Figure 2,
li ke refer encceseﬁ%ﬁ g?lineag)?tgpe4t§e Pﬁp%gnaéﬁ? ROTtiQf,{ thn sselingisactasdsi f i ed.
The nozzl e arr hgurens arkDf) réfexehodh@meAD IGO0 @n@iﬁ@gﬁflﬁﬁfcat@@dﬁo%zlégﬁar%éﬁieﬁti oned on
the 20 ink passjvation Jayer 36, A roof 104 is positioned on'the nozzle
chanber wd ?“Em%ﬁép%ﬁ"taﬁﬁ D: R 3eeordsgee ‘ilénthaﬁa'eﬁmsﬁmw@eemmﬁ.m| s 102
define a ndazhe t6 FROREL, likORferdie nfaLElk ?efeﬂtbﬁﬁ@ﬁirts}&ﬁhés%&%ée@ﬁéc%ﬁ a distal

end wal | 108, ?,hé)ro;(f' mal end wall 110 and a pair
: 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 nozzie rim 116 and 2
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 chanmel 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 strocture 122 includes an effort formation 124, a lever arm formation




opposed sidewal I's 112. An ink ejection port 114 is defined in tfg Lag f£%%4
to be in fluid comunication with the nozzle chanber 106. The 8 &
defines a nozzle rim 116 and a recess 118 positioned about the rim116 to
i nhi bit inkgﬁpﬁﬁi9ﬁ The walls 102 and the roof 104 are configured so that
t he nozzle 106 is rectangular in plan. . A plur &IGEAPH0762nk i nl et
channel s 120, one of which is shown in the drawi ngs, are defined through
the substrate 32, the drive circuitry Iayer 34 and the ink passivation

| ayer 30 36. The ink inlet channel 120 is in fluid comrunication with the
nozzl e chanber 106 so that ink can be supplied to the nozzl e chanber 106.

The nozzl elzarah&agﬁwmnaﬂ@&msn@hélﬂeéaﬂn@aﬁia%hf 6@9&%%&2&?&5‘%&&&%& 122.

The notio transmttlng structure 122 includes an ormation 124,
| ever ar m*PERaHeRl&handthg lpad fpmagniB803/ 086769 PCT/ A1102/ 00762 7 126 and a

| oad formationTha§ }ngﬁbg¥§% en the
effort formation ?LZZZ4 and 't tf'ﬁd‘iﬁél %@é?@%%@@ﬁe noz tgﬁtg{r) y%ement
100 i ncl ud@ssieation lyenip. Btpaﬂ@!lm éhelﬁgeillh‘;h'avcm lﬁ&sstcompbsntetmétapﬂmarpasm vati on
llayer 36. ihyir P8 4dd 1 th a
primary Ia%/éér Ca%gd' gmgha? ary g H%the gonfﬁ@%rgo gatre

confi gur ecftfg@iuteﬁéﬂ ig tyeiliengly|defoymabdd towetnuit ptvdtﬁnnm&rrre&mfltheaatelrmdef ormable to
permt pi W|thrsp ct to the
substratewﬁ%ﬁliﬁ M?§§g%§8%§%QET§§&%%%ﬁ%ghoF nﬁ%hg%% e OFAPWPPIOE ( hat are
used in i Measeriad that aes wsedint infegrted caxtuiohabricktien. Ahp Mppiivant Haasouﬁ@uﬁd that
titani um gy n sui t abl e te| for the | ayer 132
and t hat '(:HIt1 ani um '%ﬂlﬁdae(@lﬁ Sasuﬁ%tle?l?tgllj ff%rr G lager |l t&%‘&‘a‘“l‘}’i’é | oad

f or matlifon id 2 nidbleinmesgiapor theddyet 18&. proxi mal end wal | 110. The | oad

formati on 128 05| th.a pri er. 136 an secondary | ayer
138. As with Fﬁeﬁ’gea ns]\tlflﬁdlg??ﬁs a'fgg{hxlp ?ﬂﬁ%‘f‘é’dﬁ}?’g{'%ﬁ%@a‘gan be of any
of -anunberfommumﬂ%& 1sabmp¢shawltha@nmasyeldyar r136 mid@gséaineﬁyMyéﬁlﬁst At ahni cation.
However, t ab cce t|o and. etching steps are
used to fa r| c %[f'l :ég’zq‘ H&‘?r‘?‘ ﬁﬁgiﬁ% a'“yl apgmpen pf Mapegiplsithat prg -
conveni entusédin mtbmatbdiyxmuﬂ fabBioatich3Howevebais 8dt ol o BR.cEBivE BbRkitias add1e | ayers

132, 134. 138_can be of Ti AN and titani um
respect i ve@mgﬁ?gs hrSi‘ﬁe‘ladéo gaifl%@ﬁé‘mﬂi‘ﬁﬁﬂgwn&b%ltéﬂkwﬁléh%}‘é%t| ng nenber in

tEe }‘or(rjn ?ﬁnmenem@mgady&sus@t1amw$@df A el alddial as TRelapadtie 134 pis fixed to
t he Ooa or.mat |

“the layers PB‘% %C?S can [l;e 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 paddie 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 paddie 140 against flexure
30  during operation.

The effort formation 124 is also composite with 2 primary layer 144 and a
secondary layer 146,




20 extends towards the distal end wall 108. Further, the paddl e121?lﬁni% 0
di mensi oned to correspond generally with the nozzl e chanber 106 i 0I((?ws
t hat di spl acenent of the paddle 140 towards and away fromthe ink ejection
port 114 with sufficient energy results in the ejection of an ink drop
fromthe i nR%PEXPon port. The manner in which drop ej e®CTERIZAN62chi eved
Is. described in detail in the above referenced patents/applications and is
t herefore 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 notion transrn'tting
structure 122. ThENgyepamid] ﬂﬁk&@b@@fsan%}%féﬁﬂﬁﬁéﬂaﬁﬁaééﬁ %& hen the

or

paddl e 140, agai nst flexure 30 during operation ormation 124
i s al so colffEEaEiRhit fRbgoatipn.FaweveR geset qmbgwsuacessmmqaugn dndyptohingd6. 12

June 2006 MWe)sQ:3d (88 vP@ndGrt/ ﬂfé&%ﬁl@%@l?ggﬁlefﬂﬁﬂl TICRO®s & t41’t 1s]c%§ve%i% t 1%? of any

of a nunber of naterials that are use I ntegrate I'rcui t rication.
However, adelwersddsd. 4ol °f§hf(ﬁ@@§§¢amlabﬁﬁb%lammtﬁ2ahﬁl é‘hcd:lﬂm@ayestldps are

used to fam&ﬁ%gofﬂ%ﬂg@zﬁ@m%r%g%gg{g%6100 It follows that it is

convenient for the layers 1 of the sanme material as the
| ayers 132, 134TheThegae anqngetheny &0Gintlydes an kdBatorin tiecfoorh ofla theMhadBehdt i t ani um

espect | Vel 18 e A BRI o IELAEES e AT Sipb e (0T
conduct i vebaing sevistivelnteated. iThe cepplabive mﬁftenabbasn@oeiﬁsmﬁﬁdf\ﬂﬁinmlfﬁpéneﬁ The
conductiv f| Lent ansi o hat i s such
Chat . wherRas gt 1 Ao @inn s ERon cpotf BF mafERra Famehle chomuion
expanle)n alﬂcamcumntoreacﬁxﬂemwmaanm@eﬁmm wotkf dni aMENIS deleper f orm work on a
MEMS scal e. tor 148 e a unber of thermnal
bend act uators %ieSCI’I bbegf? a?%;lﬂgﬁ%\)ag PEe %?@%59@%?%%&@8@?%%& I n one
exanpl e, tdescritiod imthe a]bﬂndateladpalattapplﬁzdt&nlsmbude&n@[b fethtainanbead M 150 t hat
has an act ' 152 portjon. The active portion 152
has a pai récﬁ'ﬁto?%éefrn s anf%ﬂg%ad%taﬁ@ “bﬂg%wé%‘@r&‘)m ]152 adpPasHEY by a | eg
posi ti onecbtmlﬁnmﬁbmacmwelporﬁ&n 132chapaiphir ofmneﬂm@@ 1543%1 tﬂéﬁassp&lz p&ms{gig pﬁr]t i on1é26
he_ passive | egs ac eg

i nt erconne gstive inner
is fixed t((f)etﬁoer’l&e Yot e BOSRnFd 8% aﬁh 5‘%8 P}‘E‘BP%?ﬁ 1B 1985 19 & rislerpertion d 36 ve
anchors 158tetdoatecsxhedmtvd inGNI¢gad 54 Bid 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 actnator 148 towards and away from




passi vation | ayer 36. Each active anchor 158 is configured so th@ h ggh%gs
154 are electrically connected to the drive circuitry layer 34. Yhe

passi ve Ieg |s fixed to one of a pair of anchor formations in the forn1of
passi ve Bgﬁgo that are electrically isolated fromthe drive
circuitry I Thus, the legs 154 and the bridge poPGIEWo¥HE62r e
configured so that when a current fron%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 i s shaped so that the passive
|l egs are interposed between at | east a portion of the | egs 154 and the

substrat e 3 substrawi 32 is beversRiin©Gbaprochl Ea:ﬁg&larﬂiﬂ RceaRB&Shd PHRIdR arm 150
to bend to rds t he .substrate %ﬁtg The brid 1[))ortlon 15 he(r\ilée1 g{acei defi nes

a wor ki ng enél By L%ftﬂléff‘ﬁ? eJeFanS@PE ffelﬂlt%ﬁlﬂkﬁﬁ@mﬂmocidé‘iport i on 156

defines the priBmhyacliay@ehot448 afd sdeaveidt dBRpl & he
act uat or lig%l s, of Ti.AIN. The Ifal cant11 %.gs Jlgmd %s&%at%m;m? %II be wel |

suited 30 Pdfdascondarylaver 1624 ghe }FWéS 10y &¢2 @ﬁ#ﬁpbmnmfla@nmh@:@fmtthl t i oned
on, and f asiat e tubbdih h@e{fﬁﬁ&ﬂ;’lﬂﬁﬂ YabiBfRh SHO\;'G?V%I i %?er tgf ﬁ?ﬂ]%te {‘aﬁ%tf:fl

structure %30 1_ﬁhhe | oad formation 128 and thé e
respecti vetd d%0f HA mddbelaverd @ issoftitasfum.he act uat or 148 tovvards and
away from 12 Jugeovwd @GmWEd 1086 L he.substrate 32 is
converted into rec rocal an FE Sﬁgm lg@erre#?gz?éftg%&ovﬁ 0 9RET HPa t he
not i on t r aASYARLIA thambetivalls|iop eﬁ@n@pmeemﬂiﬂanklpaqsaraﬁmﬂaydraeammﬂhe ej ecti on

port 114. E&%Pfo%sﬁdﬁ%@g&m{thé@& ERORRESI SolE i o230 GRTRRSL T ° i L

a pr| @y | ayer 160 and a secon B2 can be
of “any*'%f %P%‘Fhﬁ@be’bﬁgnﬂl@fthm@uatmﬂéﬁ apgd the unchdrsiare positiensdin @it 61 r cui t
fabricati oghardigviger. in order to facilitate fabrication, the layer 160 is
of TiAIN and the layer 162 is of titanium A cover formatlon 164 is
posi ti oned on- t%camﬁ@mu@ml@xtmm@mfommaz@mefdaemmémah@r 148.

Ai r chanbegyrak b SLWeSH assivation | ayer 36 _and the
cover formation ?%lgla%g%ﬁéh q;%lﬁe CO\‘?QF ‘PE‘P}%Q %?%i@fn&??ge%g%q’?mé%nber
wal |'s 166 defi ﬂ&emutecamemummwﬂmnbaa&ofahmmbeﬂdmmammlﬁ&iﬁnd the
anchors arg ai,r cover formation 164,
the | ever latre%ﬁf%:ci&g@?%nﬁ%ﬂé‘b Atpﬁg @W?ﬂlﬁi%ﬂh?‘ﬁl Prdde i pasticWaly unitary
prot ect i veussiul fprthis@skl70 to |nh| bit damage to the nozzle arrangenment 100.

IQZ dp[ ﬁt ective 5% Mt B}grgmgl?g thati rths%%ce?‘.?a%y P fr th% IQV%% fO?lIlatlrggtlgé ItoalleS t hat are

displaced relative to the cover formation 164 and the roof 104. Tt 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 2 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,




integrated circuit fabrication. The Applicant has found that si+é9ﬁﬂ 0
dioxide is particularly wuseful for this task. It wll be apprecrta e‘a?thgt
it is necessary for the lever armformation 126 to be displaced relative
to the cove ﬂg{gﬁ%ﬁon 164 and the roof 104. It follows that the cover
formati on 184 A8 ¥he 1 ever armformation 126 are demar c RCEAUR/0362] ot t ed
opening 172 in 20 fluid connunication\¥tr1the air chanber 168. The roof
104 and the lever armformation 126 ard demarcated by a slotted opening
174 in fluid communication with the nozzle chanber 106. The | ever arm
formati on 126 and the roof 104 together define ridges 176 that bound the

sl otted openi ngltifdid Beesed tidratie fadelc 190, 2hese SR8t Q80 bid ti hdGoikh 1 Nk,
t he ridges ﬂ}76 defjne a fl ui al during ink ejection. The ridges 176
|

.C,S¢ |
serve to i AN BF£SFIE COpPREatsn fhis farilitaies falricationsafitheswale avengsment 160r f aces f or
a neni scus while slrehjhind e hdintadRef steleh € oMRGRhASSand (aind 74 denar cate
resiliently flexible connectors in the form of a pair of opposed fl exural
connectors 178 defined by the protective structure 170. The fl exural
connectors 178 are configured to experience torsional deformation in order
to 30 acconmmodat e pivotal novenent of the lever 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 distortion. 12 June 2006 WD 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 discrete conponents. This
facilitates fabrication of the nozzle arrangement 100 while stil
retai ning the advantages of efficient notion transfer and sealing. 26/02
2004. 10: 42 FAX 95557762 . 433 FAX 10 YU1l76 PCT 11 . 12J une. 2006
PCT/ AU02/ 00762 Received 26 February 2004 WE CLAI M




1. . _Aprinthead chip for an inkjet printhead, the printhead chj
Cor’rpﬁ/g"loﬁﬁm'.10é.428%89t5$yt7‘é2, and a pl4# &ty of nozzle arrangerrentjlsi)gg?ﬁﬁogﬁed
on the substrate,” ®ach‘nozzle arrangenent conprising : a nozzl 90??@?8&%0762
structure that defines a nozzle chanber. in which ink is reggiVeths @
i nk-ej ecting wRgieer that is positioned ihp the nozzle chanber and is
di spl aceable in the nozzle chanber to eject ink fromthe nozzl e chanber; at
| east one actuator that i.s positioned on the substrate, the, or each,
actuator having a working position that is displaceable with respect to the
substrat e wheWEtHAIMACct uat or receives a drive signal; a sealing structure
that is posi tli.onegpgﬁthm%@mri@j@pmaa,&hag}ﬁl&e@m@ci;omp@gmgeen t he, or
each, actuator and the ink-ejecting nmenber to inhibit a passage of ink -
bet ween t he ink-ePE‘@ﬁ‘F%a’Hjenber and the actuator, and a notion transmtting
structure that brjgaesitirfozRalheméitd poeiinied on tHe@ubIRi, @8ch nbins i t ti ng
structure conpri'sing an-effort formation that is connected to the working
portion of t BEPISHS 0ad formation that is connected to the

i nk-ej ecti ng menber anthogrle L@MBEr sBidiiré BERLR B nbZzRichiniticpincivhdnitis t he
effort formation and the load formation, the lever 20 arm formati on being
pi votal with¥E¥®ct to the nozzl e chanber structure so that reciprocal
novenment of the wor ki ngifkogicionmehber et inpssitivhedin ild naeiteabumistadwids by pi vot al.
novenent of he | ever arm-formation, wi.t.h.the result that the ink-.ejecting
nenber is rec‘#ﬁBEB Jeii, the e IC@G"P 'ﬁ%ﬁ%{ﬁﬁ‘%ﬁyf%ﬁbﬁ{’t he ink ejection
port. 2. ¥ printhead chiepstase siuatontbst is positibmad on The sulistratt) thegorteheh, gwattuct of an
integrated ciircuit fabrication.techni gue..30 3 i ip as

clai med i n -c"7iRE & workipg ppsh ‘ﬂ“ﬁﬁés dgﬁgag?ﬁgt%@m%ﬁgﬁcb@?'sep%ﬁsg %tpﬁg%ntﬁpwaf er
substrat e andciaatGiMesivesa iinive signalcui try |ayer positioned on the wafer
substrate. 4. A printhead. chip. as,claip i | ai ' m!fﬁ t he nozzle
chanmber structure incﬁsﬁ"%‘élg ngtzufelﬂel&é- é’glggr}e‘i@v% egﬁt a ad&)% en rdomthe
substrat e andetvernobé, or kb, asipatmsant the ik ENmEDeheEtoinhigREpesage ofdnio 2

2004. 10: 43 FAY, 95587 702; X4 0erEand the actuator; and

a motion transmitting structure that bridges the sealing structure, the motion

transmitting struchure comprising an-effort formation that is connected to the working
portion of the actuator, a load formation that is connected to the ink-gjecting member and a
lever arm formaﬁon that interconnects the effort formation and the load formation, the lever
20  arm formation being pivotal with respect o the nozzle chamber structure so that reciprocal
| movement of the working portion of the actuator is accommodated by pivotal mDVemenf of
the lever arm formation with the result that the ink-ejécting member is reciprocally
displaced towards and away from the ink ejection port.

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.
30
\ 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
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433. FAX ,12 12 June-2906 PCT/ AU02/ 00762 Received 26 February Zﬁﬁ)ﬂ Bg%b%
chartB@? A 1%43 £k 93°36%2 def i ni ng &1 T4k ej ection port from whi chFhRCI

ejected, in wuse.~5 A printhead chip-as claimed in claimé4, i T’C‘ﬁ‘f'i@&/&@]%z

nozzl e chamber walls and the roof are configured so thaty %ﬁﬁz

chanber is suobstremtially rectangul-ar ingplan, with the ndczz:ég%d & 2004
wal I's defining a distal end wall, a proximal end wall and a pair of opposed
side walls. 6. A printhead chip as clainmed in claim5, in which-the sealing

structure and the 0 ign tr mtting,structure af .each nozzl.e

ar r angenent &WE&B@“%&MF?@% ‘WB%H?H#'OB’H%“W&%%”JF?“%%HM head
chip as claimgd in claim1l, in which each nozzle arrangenent includes a

t hermal bend actuator that includes an el ongate actuator arm having a fixed
end that is fixed with respect to the substrate and a working end, defined

by the worki g pok piisthead thipts cliimedinzpin dca hhith ietnbzAchpeldr walds dnd éhe

substrate, the.thermal hen t uat.or, bein nf.igured so . that,. .when the

act uator'rec-gcfo\f/‘%rg c%n%ﬁrﬁnﬁq tg‘?tr erﬂoﬁﬁ ¢ ?fég%’l%‘%%%‘ rrﬁg‘?nﬂl%ilflpaﬁ’em&vgﬁgate

actuat or  ar ovdzlerchisnteowalisdisfitihga disthishd sval; 2 prdxdmalendwailynd agaibef opposkd xed t o

the effort f?lﬁg%}ﬂison of the notion transmtting structure so that, upon
0

such nopvenen he actuator armtowards the 20 substrate, the lever arm
formation pivots and the |l oad formati on-acts on the ink ejection nenber to

drive the ink eje |ﬁﬂmgp .owar ds. i he | -e] gﬁ|g rt .. A printhead
chip as clai fbrbd i‘?\bc arm ,gslrorll&]&vﬁﬂggﬁf 2’ gj\g}ér ﬁ,{ae(rgm ér}rrlrlg Jeoaiﬁdlglg nmounted on
t he nozzIl@ chatiberagitting stoidiire of gacti nozzé arppansetidefinestildastoatt bfthé | exi bl e
connect ors. ﬁﬂé] i nki.@t printhead that includes at | east one printhead
chip as clai Errg | nédg&alﬁ'm 1. ' AMENDED SHEET | PEVAIJ o

7. A prinfhead chip as claimed in claiim 1, in which each nozzle atrangemént includes
a thermal bend actuator that inchudes 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 transm.itﬁng struchmre so that, upon such movement of the actuator arm towards the

20  subsirate, 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.

: 8. A printhead chip as claimed in claim 1, in which the lever arm formation is mounted
- on the nozzle chamber walls with a pair of opposed, resiliently flexible connectors.

9. - Aninkjet printhead that includes at least one printhead chip as claimed in claim 1."
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