METHOD OF BONDI NG SUBSTRATES Field of the Invention
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Shlﬂ(\:( %g)th]cgtfbné fcljav'e g%\ggl \?cé 'é? Iﬁ&.}t l{#éﬁxioar? ]lcjf;]laggesxg“ﬁ b% Qgp(iiarcgf &Jﬁe% application
npbgyhamétowisur f ace rougheni ng i ncreases the surface

area available for bonding to the |iquid adhesive,

whi ch significantly increases the adhesive bond

Backeround bf thgnventioh| y, surface roughening is achi eved by
abr a(iltl 199!61? kﬁd&%ha‘? m?a%% Ebétﬁe?us? liq%fcﬁa%héss)ve %the sulq”a? €5 are first
For exa SInp |ng one € Surrtaces %ﬁ

celugbfmyd cSuoﬁaw ro@hela@mavaesthg wirface anad aviailzhlofoe hemding to the liquid

é'v&h‘}‘chss%ﬁﬂ%f} &m}%@es g@&ggsvde 18hd B 9R- abr aded

sur aces ondi ng mcrosctal e substrates,

such TaBlC@ls'mw;iamgugh@nmg istaelgiewed gl aladiogieither ¢r'teHi ¢f $he)surfaces to be
bb deh S‘Eogst I a?t 2 1%})%%&%1%%' ngil tﬁ%}u?fﬁ?eg Rwatg%m gbﬁlfotfl a eac}%];ve significant

e su desir
msn;m'mts e dduesichtrpagth whérasompaed yzlth nmmalha@ rsﬁrﬁaress Any

?:; Eﬁo@ 9;!11 ML‘E bgﬁ&;ﬁ&g&%ro%alén !ﬁ%st%’&ts esggha’?s S n'n%l | ulétlmt' mﬁ %rated circuits

ncr
(‘ichips’dlgt/is eeneranym dgsithblete abradves saidactehxf th&snbsa'at@ Ihﬂﬂed,nms highly

désﬁgﬁg E’oqtsgﬁllcgﬂd{l&w E)Jgo E‘ioehaq'e VLrggx%?étﬂ gﬂ'gl%QSOAH] S{tgcgse c!ncgﬁg surface of the

IS a corres O reauce s
integrrgéwhassit canresoht dzecrraqkqaromgatttoaland sgif@Endpiveaker thhdenicaWith a drive

to%Jahﬁ ﬂl?}fércﬁﬁggratm# Eﬁcuﬁyggf“egs tﬁan%la g’r%n ?(?s:) Qgeré) Is a

primary 1 nportance &fs are ty
cartesprrd thg msedig redudevsoriateapughness,as srderAb mamta‘im mbptﬂmjmechanical

of the wafer, the wafer is usually first
Stpe%g&l gé‘)t}% ‘backgrinding in a nechanical grinding tool.

ExamiVithssudfhcewafgbnesg béimglofipgintagoinpodanec, tsﬁmor,SWafas leeugically thinned
u%%z % ﬁﬂ)gsﬁ% p?&%ss%r%o%t %mcfé{gc(ifs%g ol} nl w: ML | n%' ﬂ%suaﬁy @rst thinned

I hexpensive ng S
byoagkgrarding ih aaiest@nicelgwméma tdmhtﬂxamplesf csfczetfdn gmnahgg ‘aols are the Strasbaugh

7%@ l&@c&%\é«% %E&gggigr%ﬂrm&h %82@%?533; is agllulcg any alrllle)?peetslsb\fe me(t)hod of grinding
siledneBowees . itplsodeasieskasbaok suwitfasé hayaiglamcist)vely high surface roughness (e.g. Riax
of about 150 nm). Moreover, mechanical grinding can result in defects (e.g. cracks or dislocations),
which extend up to about 20 um into the back surface of the wafer. ‘

In terms of mechanical strength, surface roughness and surface defects are unacceptable in
integrated circuits. Accordingly, back-end thinning is typically completed by a technique, which
removes these defects and provides a low surface roughness. Plasma thinning is one method used
for completing wafer thinning. Typically, plasma thinning is used to remove a final 20 um of silicon
to achieve a desired wafer thickness. Whilst plasma thinning is relatively slow, it results in an

extremely smooth back surface with virtually no surface defects. Typically, plasma thinning
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whi ch extend up to about 20 mminto the back surface
of the wafer. In terns of nechanical strength, surface
w0 owglsms3s and surface defects are unaccept abl BCT/AU2005/000269
integrated circuits. Accordingly, back-end thinning is
typically conpleted by a technique, which renoves
t hese defects and provides a lgow surface roughness.
Plasnma thinning is one method used for conpleting
waf er thinning. Typically, plasma thinning is used to
V, - [ [ .
o PR Ppdibh A Sercd A 05 | KOO e 1960 1RNR, BpdBSbffe e
mgthodof ¢hpice éos bhdksenidpragnssmgtin mfegtajedsiroot fabtiatde sur f ace
Wt hInYc%%'}%}té'@Jiﬂc its SR Y f&ﬁ%‘s geekrcgsc bften b} Gt%lblo%{de %‘gﬁ%%ubstrates. In
t hi nni mgprovi de$ a naxi mum surface rougohness Zl X
the fidbeisationivéithe ApplicantieMEd/]S pindwads, fonexaniphy piighead ind¢dnagel circuits

R e e
degenititive of the Applican@eptintieadh Bbhicatide protess, sedtbe DstaibesitDes¢rgaion below and

e L R
refgrefwely- si de onto a noul ded ink manifold to forma

pri ”h%% :,%iﬁ!ﬁ%la rg agc?&a %ﬁ’t &gérgt'eél ggcugc?ﬁaqe ica{stﬂégi@%oﬁre re&tnleements of

Applicant™’s print ricati on process,
thBle badkbidd sutasmsr Opthieone baidothe bavkisidgSuFates nf infigpter catuits should have a
g G s NG GRS L NS, DR QAR o
Thip presgricatle tnpoktadt fomhimde. gtled thah 260t Snthgrated circuits). On the other hand,

contradictory .requirenents of their b si.d urfaces.
R L S e e
using xliediwes shaltibsiveliapee Aa disamsed abdvacathesingglraretisis aswdllpmaximized by
. devoi d.of any cracks,. in.order.to imze their .
TR E AP PURIER O R ET b P pmier by Pl oy withthe
intdamedifte adhesiteess t han 250 mmintegrated circuits). On

t he gt her,.hand he backsi de surfagce f i.nteqgrated . .

i el ARl A8 pRRaE B8 G FRERS pPhontilk PSP using adnesives
which evoidaibhstasiap @® susfhqegodtihes ofiths substratd liegiuldenl dodie @esirBle to provide
. scussed ab adhesj.ve str th.i.s usually. . .

2 [RIR TR ey U0 G e BeHale) ik g St hitgle for bonding using
adhasiveaclant mainkénshocegatlle nidekanddalstremgth.m zi ng contact with

the internedi ate adhesive. It would be desirable to
provi de an i nproved net hod of bondi ng substrates using
Swnihasiof és Invahitichh avoi ds i ncreasing the surface

[ OUIRTER R aSiech i S BB E mehhe BB G % R G ola it
it s s i
oty ofh) PVl b e R AR RS iR il g WEns3p o it

bdndagauifsepr ovi ded a met hod of bonding a first

f ﬁgséi%ogidt O_aaseéc’o% %lrfbdsdzrg’tléI g’x}ixggaat s%bo&d%%ncﬂggt pu?fglce(;: o Y

(c) bonding the first bonding surface and the second bonding surface together using an
adhesive,
wherein the adhesive is received, at least partially, in the plurality of etched trenches during
bonding.



10

15

20

25

30

(a) providing a first substrate having a plurality of
etched trenches defined in a first bondi ng surface;

W@ )06j8w9%7 di ng a second substrate having a secPCiAU2005/000269

bondi ng surface; and (c) bonding the first bonding
surface and the second bondi ng surface together using
an adhesive, wherein the adhesfjve is received, at

| east partially, in the plurality of etched trenches
during bonding.In a second aspect, there is provided a

first, SURsid ﬁh&t,z}zggr&a 13 ﬂl‘o%id];&) § ﬁgglﬁgalst?éﬂ? Su?(a@% g)gt%ér?ﬁ;?neg to a second

substrate usi g esive, S
shizprata ysiee 9yl adhegivet spidfirsewbdrets hevieg e hhwalijeffictrbe] tranckes definedina

8 YL B e ol SRR BRI P Bl Wiy durng
bbndieg.t hi rd aspect, there is provided a bonded assenbly
conprising: (a) a first substrate having a plurality

of etched trenches defined in a first bondi ng surface;

(b) 3dnsthigdasbestthsterinprevidedd rgded sewdidcdoprisingg

surf ; |:v.e | ' ' i
sur f 308 g8 36t M PEPERIA o RRE) b ABehdinh o BR B st
wher éb)ra sedvad adistate hevingsa seondwondinglsufatepneein t he fir st

and . y : . '
ol ur 2 P s F B Blly e o Wnlie LEREL e HodrdBonine urtuce togetter
whieminghé alhpsivvis sldwahet hetwder det fastsiedrbdcyndsobyuates,iangd is réejved in the
pﬁlrﬁltf%f%ltcjggé/tr?rfch&ri nt head integrated circuits, each

printhead 1 ntegrated circuit conprising: a plurality

of nozzles forned on a frontside of the printhead

inte | LGURET : . . [ i [ X;.channel s
For - SLBisEn el bae s B ekl s P U 00

i nt egr at ed@eiphwality of wrinthved mgrateisircuitsdeagh plintheal iintggraéd circuit
Ehehed. trenches defined in the backside; and (b) an

|n§ ni fol d having a nounting surface, the backside

of eaphurgity oftvezes formalpnatimadtsiieof thetpribibéad gntbgyatdé dirdud;

t he | ; e. W ' i .
adneapy L8t 8 B Grutlbd (B BuONEF ok Bop ML OE R prinhead
ingégrated ditcyit tof thehadalest andenches. In a fifth aspect, there

IS proyi rj Entegrat ircyit suitable

for éﬁﬁnﬁﬁg"%@ﬂgh %%ﬁ%ﬁdﬁgmeélu“?¥h§@§&8%6’§%Hi nk mani fol d

usi ng an &fYhesikmanifohl lhvipg amtobetag surfeeghabalisidé ofmach printhead

integrated circuit being bonded to the mounting surface with an adhesive,

wherein the adhesive is received, at least partially, in the plurality of etched trenches.

In a fifth aspect, there is provided a printhead integrated circuit suitable for bonding to a
mounting surface of an ink manifold using an adhesive, said printhead integrated circuit
comprising:

a plurality of nozzles formed on a frontside of the printhead integrated circuit;

a plurality of ink supply channels for supplying ink from a backside of the printhead
integrated circuit to the nozzles; and

a plurality of etched trenches defined in the backside, the etched trenches being configured

for receiving the adhesive during bonding.

Hitherto, surface roughening was the only method used for improving the surface

characteristics of substrates to be bonded. However, as explained above, surface roughening is
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conprising: a plurality of nozzles forned on a
frontside of the printhead integrated circuit; a

w@bkweasdssy of ink supply channels for supplyi neCT/AK2005/000269

froma backside of the printhead integrated circuit to

the nozzles; and a plurality of etched trenches

defined in the backside, the & ched trenches being

configured for receiving the adhesive during bondi ng.

Hi therto, surface roughening was the only nethod used
e ln SR R 5 R0 2 bt £ i Rhesgof s 1000 s,
optiprHe ksy thangihe mmxg optsienatle sy thiyl 250ium. \I‘km;e, thiaipresent mventlon provides a

m%#ﬂ%?it& %S];‘f?z\?mrﬁ %1\%80%& ih &gaﬂcgct{rulpﬁ msagl? ¥h‘g1%Clgﬁtﬁsq’ﬁ?9}? grrsul%able for use
imlpioidmg ailicyn ¢hﬂ$5{e & MEMB&Blpé)am othbﬂe;nbsm:atet Héovwevastn invention is not
hlng%es r uge 1 so \nllllconc?uc%r Eﬁ% g ga Héﬁ-&% or bogd% fl%yhetcihgble substrate (e.g.

Ive- ina’c ner
et edbistadtésy Slhcwntoaidh euHStDaItes,J siicon mithdahbsteates iekcl )aahidreGfyRs roughening is
ui&ﬁga MEMS chi ps) to other substrates. However, the

imvention is not limted for use with sen1conductor

chi p§ ha nn#em;a 1d;1am¢sbdy ﬁ@amb@mh foguserny fabticdtiaty bﬁprmthead chips, because

tra il
pERE RS bRt nolE o sy Y Rl d it SRS g sortace
Thcraifoaac ﬂle rtmn@hmf t]m@resnum'zbaam adyl te. etchbe ati the/@mik itieie ab the ink supply
art,i cul,ar,l advanta 0us .abrication of
BARbL LAk o B ) RIERAR JPh i RSl b obSt ol | o
h av e The hatsm pf)lhy sechadhsubtmtect adt @akticudbrdy mmmna inﬂgz be comprised of, for
nc es of

n Sur 1er ef 0 th
e B A e el S B e L SRS Bt PRl gmori e
tretobes dekcrfbaqbgﬂoye mhvammetion with thifitst substets. 1 i ng any

addi td ste the fabricati cess.

nat ur e o?nCP fé maé)/soe dmden§ aBehiP gy 1n ‘ﬂ‘r?%l? %é?’ fa]pglg{yaﬁc figp. The exact
dimensidesdequindd Wdyddpendxmnm susfack tefsionfod the @dlaasivt eLhe required trench
| ass econd

i CS e
d]BJu Sions ¢ benrae?/(?ﬂy (%zf nglﬁ%cﬁf%/thggeésr% Isﬁilgd {nﬁg ]ésﬁ’(;gﬁlé%l known equations of
cajn’liaﬂ:l.ty IAétdrnalﬁmlzyethie tremcha@dyt beatimersiohed ﬂbeuﬁply Skceive adhesive when the

subst T enches ne to dr
seg eséui)s\a}e anﬂﬁec%‘c%leﬁwe ?re plé{ag%/ fl Sgﬁlmsh.ﬂe E%I{ %écally, the
tremqea lragela diamkted@piha dase nf dytiadrivalrtfeacless) @rasiidih (mfthet dag: of non-

d e.required ench di si ons can _be .
o B i P oo R A GG s i St S ogoptionaly ess
thd® bit@t Wednl known equations of capillarity.

Alternatlvely the trenches may be dinensioned to

si npiThe frenchssymay havreay depthsisible e impiosg adission pitheut comppiomising

the BOeraltl RBEINRs ofREARY ABHRAE. OBRNMABL HelRnfHek &t RAIAD B&hth of at least
surface. Typically, the trenches have a dianeter (in

1Q K@, entigpallyfat legst ?%rm» entionallyeahlepst 39 a9 ompplipeRlll af legst $Gvem. Typically,
thE &3fchef he Q&Xslpéc@ o %?th l&fsggp I':lteﬁast 9% o GSi8ast R oééf)ecg'gtlo

optionally Tess mm or optiona
trenches may be readily etched by any known amsotrop1c etching technique (e.g. the Bosch process

@n

described in US 5,501,893). High aspect ratios are advantageous for maximizing the available
surface area for the adhesive, without compromising on overall mechanical strength.

Typically, the first bonding surface has a maximum surface roughness (R.x) of less than 20
nm, optionally an Ry, of less than 5 nm, or optionally an R, of less than
1 nm. The present invention is particularly advantageous when used with such surfaces, because

these surfaces are usually poorly bonded using adhesives due to their exceptional smoothness.
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than about 3 mm The trenches may have any depth
sui tabl e for inproving adhesi on without conprom sing

w0 b@eogssal | robustness of the first substrat ePCT/AU2005/000269

Optionally, the trenches are etched to depth of at

| east 10 nm, optionally at |least 20 mm optionally at

| east 30 nm or optionally at Teast 50 mm Typically,

the trenches have an aspect ratio of at least 3:1, at

| east 5:1 or at least 10:1. Hi gh aspect ratio trenches

ATRYhaBR1Y, 8R Hirdt bordiCh\ QP Y A M vk AW 30 b3 BEL ﬁQélﬁle&%ﬁb loPfdss than 20

t echni que %f ? t he Bosch process describ

ng), gpfipn, If Igps Bapdem, o gpiicrsllnaeR sefesnthagboms f or

Mexi Aipg hdﬁﬁsﬂ@i@ YAl 8 BlnGd-Bated affRsi%E SRarl &ﬁlestnté hich becomes liquid
adhesi ve, wi thout conprom sing on over al ani cal

whep hwqurfor bppding &lptipnaliyhibe adhesive is enadhesive @pq‘ ca)@mnhlag aryadhesive on

OB YRR, rﬂo%ﬁ SR 9@&%@ ﬁﬁafsrsfﬁ Yabere WEf Endw?aR t&Q;e nductor art.

optional | RB3x l'ess than'5 nm or optionally an
R x &iptipeady, th@hﬁlﬁt wbﬁmte cphle dpmltgstbﬁboqdmgmcmﬁnmsw usually achieved by

h%fn% Ul rsﬁﬁétr@tg YRRERHELHS WLRe HaRGE VY Ll t?éﬂ%howm [1'[ to cool whilst

surfaces, because these surfaces are USU poo

bpestirgsld thesreogd seealpAmadiantage of thisiptionjsdkape P@”hdlvacuum is created in
t&m&ﬁw &8Svehd RIBR WRIY nelht6 nbia it sub&ﬁge's t?é‘rrcfuﬁﬁfbondmg

éﬁtave an average surface roughness
horpspeg therp iS rspflgdymethpd rehosin the Sisst tsﬁabstrgte switablgrfor bonding to a

S&BB& %Qkété’usﬁﬁ aB‘adlgéfsw% 9551% ﬁHﬂ %stl‘at@ Havidg Ep1Adhy 2%&‘ ¥t§he’d%renches defined

typically a [iquid-based adhesive, or an adhesiv
inhiiEhbopdiag mg@c% |tlmﬁt@edﬁ@wh¢$évatne@omfiﬁmqﬂdwwg/mg the adhesive during
pSRtidgonal Iy, the adhesive is an adhesive tape
conpri sing an adhesive on one or both sides.
Doubl e- si ded adhesive filns or tapes are well known in

1 AHRURPALERRNGE HlovAEd o bdsRld ALY coplyiRing! T ! subst rate

cool s during the bonding process. I's I's usual

achi eved K akisdsilsate Ilf%@mfg gerakitybefietchedtr¢nghgs eihﬁrrﬁdyn a first bonding
sat@ i@l t the adhesive), and then allowing it to coo

whi I'st bonding to the second substrate. An advantage °

of this offviagecond sybistate bavingratseednd\pardingurfacec the sgcenr! banding surface
b&lﬁ@b&ﬂd@@ﬁ@@sﬁrs@ﬁgaﬁ% %lg'%cca\gﬂ?ﬂ éé%esvzrm' ch helps to hold

he substrates toge durin ng. In a further
whersindhe adhesive i @c?;vqsh pideset mmaﬁndn m@mlny phatched trentchéss
substrate suitable for bonding to a second substrate

Iﬂ"a%!oﬁlgr & ec@ﬂ!@f&% }yr%wg§@é Shinkil eﬁ&gssé#@g Eé}ﬁﬁgr‘f‘su%a]\!: ?gt a

plurality of ched trenches

bondi ng sGﬁﬁ@é@dﬂIh@m@ﬂ@ﬁb@wwwéﬁ@n@smb@mhgu@mndu@um@@dmmun

cbBrisifgcei vi ng the adhesive during bonding. In another

aspect there is provided a bonded assenbly conpri sing:

(a) ariiglistofagpdesfamedien ¢ ifiagtside pf the afinthsad gftegmatedirguit;

treng Bﬁﬁah%f'lﬂ@ﬁ 19 cﬁanﬁ:élg & s \H%ﬂgﬂ%gk g‘Uﬁnfa%aqs dRRFE ?ﬁntﬁead
on

second substrate aV|ng a I ng Surt ace,

indespadefrinseihieithapozdes; aad

a plurality of etched trenches defined in the backside; and

(b) an ink manifold having a mounting surface, the backside of each printhead
integrated circuit being bonded to the mounting surface with an adhesive,

wherein the adhesive is received, at least partially, in the plurality of etched trenches.

In a further aspect there is provided a printhead integrated circuit suitable for bonding to a mounting

surface of an ink manifold using an adhesive, said printhead integrated circuit comprising;
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bei ng bonded to the first bonding surface with an
adhesi ve, wherein the adhesive is received, at | east

wW@2006108438%, in the plurality of etched trencheRCT/AN2005/000269

anot her aspect there is provided a printhead assenbly
conprising: (a) a plurality of printhead integrated
circuits, each printhead integgated circuit

conprising: a plurality of nozzles forned on a
frontside of the printhead integrated circuit; a

pl ur aloilfiePdr o E;Ei AR GRAAARE B g ;

froma bal}a Jeo &%h nr| nt heag { ?%%#%?’%égg%?%%“lt

t he ﬁ@hlzahé\sef lalﬁ%jlpalmh@mds fqryumnﬂym ioh &umtarbegksite of the pnnthead
fBkkBedl R fenaekshie: and (b) an ink mani fol d

havi ng a nounting sur ace t he backsi de of each
pri nepbadity eftciehe trenghesideBagidin Beibagksidorietiched tretpbes being configured
f@%MJéQhé&dﬁés@feedu%%ﬂbnﬂﬁgadhes' ve, wherein the
adhesive 1s receive least partially, in the
plurality of etched trenches. In a further aspect
In #rother dsgeep e iefpig videqwr npthodeftbonding g fiest elistote towisecond substrate, the

Mol hdeadicRg to a nmounting surface of an ink
mar?l %@18&% ng an adhesive, said printhead integrated

cir cmﬁ&)mr@m}m féﬂsmbﬁrawlhawag p plyradify nbetctied gerfchesdstinestina first
IF .of the printhead integrated circuit; a
plurality’ of ink supply channels for supplylng i nk
f r om(ta phreveding aiecortd sulstratp havinghesagoidhoadingsuetics iantdui t t o
t he
def i géﬁ«ﬁﬁ%tﬁgﬁ% nmng Exﬁkdc%]xéncgt%% ﬁetcg o gé%%gmgg’tOﬁether using an
adgpive.gur ed for receiving the adhesive during bond| ng.
her
A R R b RGP B A B M0 henchs dring
bpadingod conpri si ng the steps of: (a) providing a first
substrate having a plurality of etched trenches
' providing a
hgg%gﬂﬁggg%cggtgrreeﬁ él%klg%ﬁ:&yng&is%%%n rf’%'p b surf ace; and
(c) bondi (e atfine sitisiraje h%b'mgdl merakityir dfgtebeddranches defored dmalfirst bonding
‘Hﬁi‘]‘ ag% surface together using an adhesive, wherein
e ‘adhesive is received, at least partially, in the
plurality(f seqoot substratekmyings sdeanid hgndimg sdifaag, the second bonding surface

bé‘iﬂ%&ﬁéd BIREES: JolGhEsrBcd VA il Ponded assenbly

rsing
wherein the adheswe is received, at least partially, in the plurality of etched trenches.

In a further aspect there is provided a method of bonding a first substrate to a second substrate
comprising the steps of:

(a) providing a first substrate having a plurality of etched trenches defined in a first
bonding surface; :

(b) providing a second substrate having a second bonding surface; and

(c) bonding the first bonding surface and the second bonding surface together using an
adhesive,
wherein the adhesive is received, at least partially, in the plurality of etched trenches during

bonding.
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(a) a first substrate having a plurality of etched
trenches defined in a first bonding surface; and (b) a

W@ ewongh3gubstrat e having a second bondi ng sur f BCEAU2108/000269

second bondi ng surface being bonded to the first
bondi ng surface with an adhesive, wherein the adhesive
is received, at |least partiallg, in the plurality of
etched trenches. In a further aspect there is provided
a method of bonding a first substrate to a second

I8 Bflel B4R GRIP s bR IR b At SiteRae Qfitablé bQﬂo?ﬁ@J ia@gcoﬁ’chsubstrate using
f etche ches

first substrate having a plurality o tren

agafihosizg spid figstsphsisate by swrjurslityfod etehed tighches dafingd ing fist bonding
t.L.¢ i . i . Ak ;

FAE20 aehstie, o) AngyRrhoRpaph U0, LAAGcHAR

bondi ng surface together using an adhesive, wherein

In p &rihghasaec) thetegs previded auethed of hoading pfirst ulbtfage tojarsecotrbsubstrate, the

n?étﬁbﬁ%t)ﬁak)ﬂsiﬂgthggt%}%@ trenches during bonding.ln another
aspect there 1s provided a first substrate suitable

for Barpviding o figst Sbsioinhayingatplueléy 08 ptoltpddrencheh defingdin a first
vofdifk {ikfasd, substrate having a plurality of etched
trenches defined in a first_bondiqg surface, the

et chdb) nrpddiag e secprd syhsteatsifavigg e serohdbonding sinficagpnt he

adhegi, G | | I LS
B T S e
adesiyad substrate, the nethod conprising the steps of:
WiReiPhOYdHdLiDGis Fecki Ak LA Lity of
SR PAOALO0 Sl SR 00 LUt
bordingsr ovi di ng a second substrate having a second

bondi ng surface; and (c) bonding the first bonding

ﬁym&easﬁ&gthkﬁ% p?‘g\ﬁ@éaﬁq st . @ﬁtessﬂﬁafbﬁctgr l;oggﬁg (lfjk% saetyochjd bstrate using

an_adhesive, wherein esive IS recelv
ap edhssivy apid ifiait pupstratphaving auilerpléty iof gichsfl trenchiredtfinedine ies bonding
| . NEG )

b1 Do o R SIS PRy ARl
substrate using an adhesive, said first substrate
Imanpiheyaspeqs thereis proyided a bensihé ebsembdy edmersisibgf i ned in a
first bondgi . ' . .

3’ )rbgﬁr&%ﬁlfsﬁ&g ha‘ylﬂgﬁgﬁg&gﬁgo&&ﬁ@&g&ﬁh&edgg%&11:}] % f'lrst bonding

configured for recelving sive during
surface; and

(b) a second substrate having a second bonding surface, the second bonding surface
being bonded to the first bonding surface with an adhesive,

wherein the adhesive is received, at least partially, in the plurality of etched trenches.

In a further aspect there is provided a printhead integrated circuit suitable for bonding to a mounting
surface of an ink manifold using an adhesive, said printhead integrated circuit comprising:

a plurality of nozzles formed on a frontside of the printhead integrated circuit;

a plurality of ink supply channels for supplying ink from a backside of the printhead
integrated circuit to the nozzles; and

a plurality of etched trenches defined in the backside, the etched trenches being configured

for receiving the adhesive during bonding,.



10

15

20

25

30

35

In anot her aspect there is provided a bonded assenbly
conprising: (a) a first substrate having a plurality
w@booengdsed trenches defined in a first bondi ngPGUAT 281000269
and (b) a second substrate having a second bondi ng
surface, the second bondi ng surface being bonded to
the first bonding surface w thoan adhesive, wherein
the adhesive is received, at least partially, in the
plurality of etched trenches. In a further aspect
1 REE abp%cﬂﬁé?é’ is %ﬁgncﬁd Bl dMJARRHordiHp G sskinbie t¢alebond substrate, the
sui tabl’e for bonding to a nounting surface of an ink
Hﬁﬁﬁﬁﬁ@ﬁﬂ”ﬁ@ﬂﬁ@“ﬁﬁoﬁdhes|ve sai d printhead integrated
Ci I Cihty o R | pmlgad At awd%hb‘hefac%dlﬁg &Fdigs fiormed on a
frontsid

print I ntegrate CIrCUIt a

pl ur &Diprgvidig 4 Sﬁwnéaplrﬁrryteélh‘anm@esoqddaonmmpqa g2d nk
fromgp Q@cﬁlﬁ%éiﬁrspsonaﬁg stcQ Eﬁlﬁﬁ@sel:&Hd%ﬁéﬁhg ghrﬁwtsgatﬁerhgng an

the nozzles; and a plorality of etched trenches
adhssivmed i n the backsi de, the etched trenches being
whORHI UM REkiJe 0! rel 7RI #1188 FRBIRINES pHffal#6e dAred trenches during
bondi ng. I'n further aspect there is provided a nethod
bgydingondi ng a first substrate to a second substrate,

the nmethod conmprising the steps of: (a) providing a

Irpefnbﬁltspﬁﬁ&t e ?Qﬁr@é}ﬁéﬁ i Js?éﬁb&ra@csﬁ@efb@ fGQanQm% |tdaé &Ecgnd stibotrate using

DFOVI ng a second strat aV|ng a second bond |ng

alsmmama saigh fiegt S(ubatratﬁdwmng <] pbﬁ@lty plretchedsenghesgleBrpdfime Ershpepding
erPA%e %ﬁecé?éh‘éd Q%ﬁés Rging %éi?g%?edtfs&g%%{g tH§ hdhGsi A HuAHY ﬁéidi’n%r and

ereln hesive 1s Tecel ved | east partla
whereintiee ’@swlaﬁtrmeys ipringhesh @tﬁeafqt@r?@h@léaqumggo Hairdl-ng. | n

anot her aspect there is provided a first substrate

Inséjﬁﬂ'tﬁala@pefcﬁﬁerpﬁggdv%dta%oﬁdeaeags@ﬂgl %Hﬂﬁﬁsﬁ]ﬂ'e using an

adhesive, said first substrate having a plurality of
et ched t r é3epesthepdfintagratetl pireyitfapqosdingteelind; andr f ace,

the et ched)tKeRENGR PR H&Iﬂg%%eog& Bgﬂhﬂg%'iu'fﬁc%ct‘ﬁé VdcBih $dA8ing surface

adhesi ve urln% bondﬁ@gl d wherein t first
bejuhaanded to thesfirg bppding @Wﬁh@gﬁdmsé@ circuit according
wg&eﬁl R {Bndsive! 1{‘re@enfre‘dr 1thekt n&ﬁf&?g lin gx@ ‘gﬁ@alit o HEHLE.

onded assenb conpri si rinthead i ntegrated
circuit accordlng to claiml; and (b) a second
Insapigthey @p@tthavmgoad@e%mmhebdmﬁdﬁpm@y eURITEE: t he second

bondi ng syx % %ﬁﬁlﬁeﬁ@nﬁﬁwﬁ@gﬁféd Rtk dast prdfRdd Bebgrated circuit

surface wth an ad
comprising:

a plurality of nozzles formed on a frontside of the printhead integrated circuit;
a plurality of ink supply channels for supplying ink from a backside of the printhead
integrated circuit to the nozzles; and
a plurality of etched trenches defined in the backside and each printhead integrated circuit
being in accordance with claim 1; and )
(b) an ink manifold having a mounting surface, the backside of each printhead
integrated circuit being bonded to the mounting surface with an adhesive,

wherein the adhesive is received, at least partially, in the plurality of etched trenches.

Brief Description of the Drawings
Fig. 1 shows a front perspective view of a printer with paper in the input tray and the

collection tray extended;
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wherein the adhesive is received, at |east partially,
in the plurality of etched trenches. In another aspect

W@ b@oe84337 provi ded a printhead assenbly conpriBCTIgU2008/)00269

a plurality of printhead integrated circuits, each
printhead integrated circuit conprising: a plurality
of nozzles forned on a frontsiide of the printhead
integrated circuit; a plurality of ink supply channels
for supplying ink froma backsi de of the printhead

I nt egr;at MM / zl &S ral i ty, of :
212 S S 19 i 0, AL i
cplqchphbaicretrastedwith the cesinecapen tolsapesg thierintadapr dance wit h

cl ai p;]; i nl_papif Vi t] .
1 T4 s Bk TR LA BAULIR A L0 s cre
upit reydved thetlefigmbonded t-o the mounting surface with an

adhesi;ya, ' 1esi i cel - | east .. .
ey SR BL I FUTES I e LB B oGS
De s c rHigyBisknwsaf franh perfreativiervipsy dHitlay caftridgeows o&Figr Hnt

pers i i ' . W in t i-nput
e s S REetio  ARRE, W 1PV,
pri nthég. 7gkavs agpbp Firgpective(vieivt df thet priptipad assemtihshoivn puFig. 6;

tra | t [ ] ' Wt h the
2 RS Gl LELAF G 144"

per sgeg Pishavsvandnyeréd explodediview afitht printhénd@pembly shern in Fig. 7;

asse [ it ed. f i.0.-.4

e YO SR 5 Bt P LS o7

assemid. 1 iskpwstasmegnifeedpapiiab paripectjve Fiay, obthe hopariaglerapdtof a printhead
. Y ' . ifdlge unit of Fig. 3; Fig.
n%%éﬁg%}cg%glgﬁlg%éd%gw%gﬁlg%gﬁ il(g view of the cartridge

uni t Feﬁ 1Ziskpwsss mpgnified7pesipostive aieogf thejEp batvéengwoi peinthedd integrated
L6 rﬂ&i[u[ZeE g]g,%igﬁfsggrg)tlo){lshom in Fig. 6; Fig. 8 shows

an expl od view-of the printhead assenbly shown in

Fi g. Fig. 1¥shgws on wivtsysideaniew ofitkerirmthead integohésd cirtitshown idigig. 11;

prin ' I Ou: L5 I 10 _sho .

e o £ 28 (AN rthe SR Mhnlybrf slbial vionlor O U, Sgpuel shown in
Fig §3; 7; Fig. 11 shows a magnified partial perspective

Vi ew e ' of N . o

!t oaiaan e Bl fof Qb I B8Emply ot fje7 showing in
patigular] the gl owsduits frageriphiieinpertbpeotiicaé inégevedairctise j oi n

bet egn 1 4R ek BEAL-LAF G924 88,

Fig. 16 shows a vertical sectional view of a single nozzle for ejecting ink, for use with the

invention, in a quiescent state;

Fig. 17 shows a vertical sectional view of the nozzle of Fig. 16 during an initial actuation
phase;

Fig. 18 shows a vertical sectional view of the nozzle of Fig. 17 later in the actuation phase;

Fig. 19 shows a perspective partial vertical sectional view of the nozzle of F1g 16, at the
actuation state shown in Fig. 18; |

Fig. 20 shows a perspective vertical section of the nozzle of Fig. 16, with ink omitted;

Fig. 21 shows a vertical sectional view of the of the nozzle of Fig. 20;

Fig. 22 shows a perspective partial vertical sectional view of the nozzle of Fig. 16, at the
actuation state shown in Fig. 17;

Fig. 23 shows a plan view of the nozzle of Fig. 16;
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circuit nodules shown in Figs. 8 to 11; Fig. 13 shows

an underside view of the printhead integrated circuit
wG@haensdss? Fig. 11; Fig. 14 shows a perspecti vePCT/AU2005/000269

transverse sectional view of an ink supply channe

shown in Fig. 13; Fig. 15A shows a transparent top

view of a printhead assenbly a2 Fig.7 showing in

particular, the ink conduits for supplying ink to the

printhead integrated circuits; Fig. 15Bis a partia

enl apgeoe Qﬁqv&fa Iﬁéxgvievlr% efloPle a'ﬁﬁFig.hf@’\@iﬂf‘thg FLEL &‘ﬁJ d movable nozzle

sectional view'of a single nozzle for ejecting k.

rerepved BB Clagfityh the i nvention, in a quiescent state; Fig.

17 s t] [ [ f: e . .

o M aaring L RER R vaRa, KoRiaP e E5R Cyfgh printhad clip

ingeResting yelpraliee! theaorile preangerenys affthe thige shown indFipfl6Fi g.

17 1 @‘ig‘?ﬁG sows Q%clﬁ&%ﬂ@é&t %eﬁ{%ﬁﬁe\ﬁev}: fhgoulg]}ga Jﬁﬂ gﬂ%bt%ﬁ%f a single nozzle

pe.r'sp.ect' Ive partla \ rtical sectional view o
ferdwigdtiag ik afjiapubbie forming hepter gtemgnt dconatostyat.e shown in

Fi g. rl8;>-hi 4g. I [ | .

of i BB TR B2 SRR AR AL ARRS pN G R B o

s howdiga2& ehopis @dhreg dimensimmal view el sifigle b jay hoazlesarmogenieet constructed
iPfcchitie %QBFE:§7%%8 shows a perspective partia

vertical sectional view of the nozzle of Fig. 16, at

t he &iz Yhshonn as paseofshronapelé arramgements7shown i Fig 28shows a

pl an view of the nozzle of Fig. 16;Fig. 24 shows a

pl an view of the nozzle of Fig. 16 with the |ever arm

gtadl cdipeppiiy ob 2 Bpesifiodimhpditnenbr cl arity; Fig. 25 shows
a p e r b |. . A .
o e REe s Ok bR TEAANA P B Oy ATRE tfcafye  rntiend
agsemblyi e ikiet pfinteh Eowy s iswidivie appreatgd thatghe iBiveptio® ay be used in

_ : . - . : .
SR S IATE GO SBIETEF A Y DAY A o
epshordiment popririthegd febaicationel ement act uat or type. Figs. 27A

to 27C show the basic operational principles of a

thermal bend actuator; Fig. 28 shows a three
1 view of a single ink jet nozzle

e i i L P T

mefig\frfo iba pHntgd b 8he print engine (concealed within the printer casing). Printed sheets of

media 8 are fed from the print engine to a media output tray 4 for collection. User interface 5 is an
LCD touch screen and enables a user to control the operation of the printer unit 2.

Fig. 2 shows the lid 7 of the printer unit 2 open to expose the print engine 1 positioned in
the internal cavity 6. Picker mechanism 9 engages the media in the input tray 3 (not shown for
clarity) and feeds individual streets to the print engine 1. The print engine 1 includes media
transport means that takes the individual sheets and feeds them past a printhead assembly (described

below) for printing and subsequent delivery to the media output tray 4 (shown retracted).

Print Engine

The print engine 1 is shown in detail in Figs. 3 and 4 and consists of two main parts: a
cartridge unit 10 and a cradle unit 12.

The cartridge unit 10 is shaped and sized to be received within the cradle unit 12 and
secured in position by a cover assembly 11 mounted to the cradle unit. The cradle unit 12 is in turn

configured to be fixed within the printer unit 2 to facilitate printing as discussed above.
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Det ai | ed Description of a Specific Enbodi nent A
specific formof the invention is described belowin

wo bweognssext of fabricating a printhead assenbP@I/AGR00&000269

inkjet printer. However, it will be appreciated that

the invention may be used in connection w th bondi ng

any two substrates together ang is not in any way

limted to the specific enbodi ment of printhead

fabrication. InkJet Printer Unit Fig. 1 shows a

printegg 4Whbiys aleci)?iﬁpéngﬁ’l% 19n &s g&%ﬁbemlﬁtﬂ %ﬂédg?é lhmocsgcured in the

ports and supplies nedia printe
%?dferﬁmtéﬁ@ilﬁ eovee gsaredy BlocledetlhiThe pring expirient @ntrelaszﬁrmfgl)s aspects associated

Wt g gﬁ% ﬁh@s‘ﬁgﬁse o udZBlh@s ﬁmﬁ e Js&qntfeler:QStotf' ‘?na%’rfn{& E]%lt 2. These aspects

engi n dia output tray for collectio

1¥1<‘r11‘td§ rtlfaaspért@g |t1se aedia @S th@mhe;@é e ppnarnlébdenmwdahmtrolled ejection
Jfghkcbg{g)ttﬁéag oo FORESa the printer unit 2. Fig. 2

shows theurl d 7 of theg%b}d%ter unit 2 open to expose

the print engine 1 positioned in the internal cavity
GrrillGkgr nmechani sm 9 engages the nedia in the input

tray 3 (not shown for clarity) and feeds individual

st r edthg cergridgnemiyl0 g shewgiimdetail irTFigs. Prandi6. eWifh mefergnce to the exploded
ﬁé@@&fﬁq 6, rfﬁéjéa?tnhgcaﬂ}ﬁtpﬂ)r éengfg Entsgétof E%%Ic‘b (ﬁ,e%] ajamk storage module

i ndi vi dual sheets and fee em past a pri

asssmblyillya prinsheed pysedblipé? ewda m@;ntemnpmssqm@)ha% subsequent

del i sHowr.

e {30 of Ol &, Mgl e o IO A SR comivs
sorage megnSatﬁaethcram@ tho vk efaciorpfeanso Sieli an prangemend ensures that the ink is

d&ﬁc{tl rs{i%m?s 81111%1 §é.gth9ard ssgfnizif ltfgr grqﬂ gaé e -‘Eg'gd %@% Eﬁoluﬁﬁtﬁere be a need

te replapeeither or both gfthe dukctliorege drrthppithead pssbybly, thisvan be readily done by
&R BT enlil JRHMGHi 46 the cradle unit. The cradle

unit 12 is in turn configured to be fixed within the
pr i nieweveri the peratitfgdife lof thetreinfeidhis inpiglinaiéeddys ha ssmpdy of ink. The top

sﬁl?éeé’ Qo FjrQne éalﬁ'ﬂlg%nft h@ h% %}8 a@@sgélng) Jdo&l{}.?#e(&thaasfé%ﬁbsuﬁ?y of ink to

formw th cartridge unit secure crad
repfenish dhecipk storags swodtivles 45 wheyl wesesdary THe figthien exteniyiha éifelof the printhead,
ROk u¥iR LhRUS ASRESH t

respon%eut 0 user a];*rflnpﬁ”’t(E S‘Ef'rﬁlom t % Sés%g#gelir% *gtggqgat of P> wipes and
mopenp epristheashi t 2. These aspects include transporting
the nedia past the printhead in a controlled manner

and the controlled ejection of ink onto the surface of
B&h@%ﬂaﬁs@m@xmdi a Cartri dge unit The cartridge unit

10 i §18 BAMRedds g t
ot o S baEg) 12k S emdre BBl By Pk 1 e o be
apshektg Itheylné@ﬁéfp Qﬁtbe mﬁm bOdvaZOfto besdiye 2B froaythe nlkclesstmlétgge 27.

nmodulpge printhead assembly 22 generally comprises an elongate upper member 62 which is

configured to extend beneath the main body 20, between the posts 26. A plurality of U-shaped clips
63 project from the upper member 62. These pass through the recesses 37 provided in the rigid
plate 34 and become captured by lugs (not shown) formed in the main body 20 to secure the
printhead assembly 22.

The upper element 62 has a plurality of feed tubes 64 that are received within the outlets in
the outlet molding 27 when the printhead assembly 22 secures to the main body 20. The feed tubes
64 may be provided with an outer coating to guard against ink leakage.

The upper member 62 is made from a liquid crystal polymer (LCP) which offers a number

of advantages. It can be molded so that its coefficient of thermal expansion (CTE) is similar to that
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assenbly 21, a printhead assenbly 22 and a mai nt enance
assenbly 23. Each of these parts are assenbl ed

wo oesmss7to forman integral unit which conmbi PEFAURI05/000269
storage neans together with the ink ejection neans.
Such an arrangenent ensures that the ink is directly
supplied to the printhead assdamgbly 22 for printing, as
required, and should there be a need to replace either
or both of the ink storage or the printhead assenbly,

of Qili%o&a'i‘t BEl b€ Q}%}rédaté#lofﬁgt QX/ §1§1%c§ﬁti &ﬁ‘elteg& lﬁnl?lé quF %f the printhead

cartridge unit However , operati ng
injegrafedheizayiti’4 (depussed mlpwhalﬁthtméerwmawdmgs ¢aplcausT the etlt@p structure to
b%W fI—ﬂﬁ%véz asotfhe o%qdrd? %Q@mglﬁ'dheclc& !:}Pfegsr til?ﬁ: tﬂe non- mold
docking wth a re tore enr's
dtrhfélon nﬁkSpmng ﬁa@@lpﬁﬂ@dl i e%ppn@P @hre mwélsesiakg/to e‘ﬁsuré thet themold direction
otk i@i’ rﬁctl&mbé 1@ ﬁm& CEIQ&I R’rlt &%&ud&nﬁ Qxf l:cﬂ ggﬁgllgzﬂf L&tﬁgrated circuit

carries an 1nt eg ra rln I nt enance as
Dt dé?;fsalsmh%@srehhuelyrblgbtseffsm wéth prierulus ghiat 1Ptypm1h/e& times that of

@Hﬁmﬂ%ﬁﬁggﬁg g E b 51%}%%@33 Qﬁg% lééa pt e%la:b WB}OB }él ac h ed

t o t H'e hesidbewn odinfs, upnsr mamherkﬁé dgs @0opteo chanweli opefigurdtion for receiving
flé\%prﬁeﬁﬁ)epﬁ lvﬁﬁcﬁ 15"@)'11@&&%: v1a adﬂéél\%tfﬁﬁ% g%%exﬁger 65 is also

gener a nmprises an el ongate upper
njade &mealngﬁﬁl’e@dth@s erlueality ¢fanieehiahnelsty forned %@Wtsza%gth Each of the ink

cﬂ’ﬁ?n&? h récgﬁe RRF R gn@ ‘of ‘ﬁw% rt@l&e %X a%l{il d}sJ' rﬁ)négﬁed l o?éﬁlg %ength of the

project fromthe upper pass
prifbeadeessmbls223 The p@nmisa@te il mnm Waleang $6@aqateélbﬁ 034 nalntlhck walls.

b e co 'ﬂ; e RN H gtﬁe %&M@S ]I rfﬁ@ gge{nﬂell% B? eﬁg:\cﬂng along its

O to secure t pri nt asse
I@E@w@ﬁﬁh @ranieh 67 rgogivag mdﬁ frony Oldt’ ofecaf dhet ﬁmefsedﬁﬂbds Iﬁé,twlmhsn tum receives

H\{Il&e]g o Elg thﬁJ”tJ% sEo%e%&dﬁ%S' tlﬂg Q%l @&ucmﬁedh&go%xmg different

e prin ead asse ures
coloerpd ads. Ththis @@edd,tadb@sveaﬂmrﬁyalsgeacprtgwaﬂ@@ mniltviduainnk channels 67 to

{
px%U%{g crc%g %Bélmggl nﬁaaﬁdar%u% t%e B g%.l taé Eﬁéétqﬁk}mg I6)5/ Eggss%{ﬁl%%; to the upper
mgpberp2of fers a number of advant ages. It can be nol ded

so t e 'bBt%onﬁ Qieéca@ & GQEretalg&{eg%f qg\ %@g‘d lr%ﬁ]es% t Sﬁgi{ in Fig. 9) to

simlar to thatof silicon preci a
giyayive rayvsi dfihelen 69 Withe eatiomcwurfage of He 1GTE rsemh‘er 65 eThe middle row of holes

69 'ékt@ﬁ(ﬁ%g(%g il &%@ ugéioﬂhg Gothed mbAnkHsS G2 %@&' ?%m?ﬂ‘e(gd IC 74. As

t he un ngs can cause the en lre s
besp sdsoin Fqgobﬁ;@éapr rogs of hdes(ﬁBEoncﬁﬁthet_r(siﬂemrﬁ thehnaiddip [rglv need conduits 70 from

t - nold
it S A SR T L
be t Referning tedieai® thaprinthdad IGGH di mipuntedito the wflersitieofl tPlower member
6%%%/ ?912?1&3 F}éﬁﬂhg I5ffe G7t1I Oﬁ‘ﬁls ﬁ%trﬂayt Eee a. t%&g:lo%)figﬁcnﬁim such as a PET or

nt head i ntegrat’e
Polysulphone film, or it may be in the form of a thermoset ﬁlm such as those manufactured by AL

technologies and Rogers Corporation. The polymer sealing film 71 is a laminate with adhesive
layers on both sides of a central film, and laminated onto the underside of the lower member 65. As
shown in Figs. 9, 14 and 15, a plurality of holes 72 are laser drilled through the adhesive film 71 to
coincide with the centrally disposed ink delivery points (the middle row of holes 69 and the ends of
the conduits 70) for fluid communication between the printhead IC 74 and the channels 67.

The thickness of the polymer sealing film 71 is critical to the effectiveness of the ink seal it
provides. As best seen in Figs. 13 and 15, the polymer sealing film seals the etched channels 77 on
the reverse side of the printhead IC 74, as well as the conduits 70 on the other side of the film.
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(1C) 74. LCP also has a relatively high stiffness wth
a nodulus that is typically 5 tines that of 'nornal
w@k@snsws? such as pol ycarbonates, styrene, nyPONAUREF000269
and pol ypropyl ene. As best shown in Fig. 8, upper
menber 62 has an open channel configuration for
receiving a |l ower nenber 65, Which is bonded thereto,
via an adhesive film66. The | ower nenber 65 is al so
made froman LCP and has a plurality of ink channels
18 eVeR IR O Gedid SorbsS Med (;})en ERCEF B cddagitd ‘fd( 1tQ:Q1§‘ Ql@@ bSige or sag into
67 réceive ink fromone of the feed tubes 64,
thejcerduith the septéon; ofkfilm Bt saghdntp argprAuibf0 s aﬁquhﬁweea of the etched
ch@:ﬁtzﬁ=¢§"§"‘bfI i tl%%rmti@ﬁ I@h]an 'Tﬁé &g@ﬁﬁ m%md% g%aﬂk@w&ﬁ Bﬁrﬁll‘é‘ geparatlng each

mm't hi ck nmbodi nent

b
o %mtch%melss@ thVIPPilfé téuqérﬁaehl@ they S@k@%ahl%@ Bk é?]&‘ak out of the
pﬁﬁt&ahﬁw&doﬁﬁeae@nme&l:haﬁzelwﬁel ves ink fromonly one

of the five feed tubes 64, which in turn receives ink

f r ono eard peaitise thish Khesnobregy ealing filre ' 1 #8ovl4 be thigkgenoggh fogaccount for
arfyeéélggjﬁg LhE 1l c%hdﬂ?{s 7o %hﬂ]sgmgihtfafnﬁ{geﬂ& 64| Rbr 8d etcﬂ&? chaﬁaﬁels 77. The
hi s"regard, adhesive film®66 also acts to seal
mimréilm ittckaessiofitke @Wamareieshreﬁlmal pribdenepd epioss ¢ hannel
m Xing aqfe &zﬁﬁh df@ﬁ% WM& &Q%zﬂxéﬁ"i@%gﬂe”ber 65 is

assenbled to In the bottom of

each?-ch athﬁ'@leWS efrtge adhedyq lagrygn thedilm’slpmivalg stetee; 69
( besg S§Rd sh@neEg Qf th%)adﬁéawg 1ay@r ab | 'tﬁé%rﬁlﬁl\é@d mf74h§>i)&§g ﬁ%héd"into it: and,

the bottom surface of [ Ower

row bf bt meduhs Oéiéle@ﬂ%téal ﬁln@mgtetlﬂ@f@@matp i ne of t he
| owep £ leafine ﬁﬁld ﬁ?%&l&ﬂes@gpﬁ@ mtu!?'@ns% 'aﬁgqtiﬁé%r e Jrﬂlthead assembly

As be seen in Fig. her rows of
2%showar Pbiwaeer ancr@as@g ﬁh@@}c@nqsm SRety @@ﬁmﬂqosmlmm Wdhﬁforrespondmgly

e so that ink can be fed to
t@%&é& ﬁaﬁ@%&ﬂhé!&%ﬁ%@?@r” ng to Fig. 10,

th
prin elauvmnm T3sarerbumed i the Trane suff@r@roi |ad>émtbﬁadt Ige74. The inlets 73
u#)?l:%'ﬂk ngetg%%&w@ oMH¥es EQSOP QdkIREd BAHY 'vﬂ& refekdite the Fi Térsh h&to 31) positioned

e a thernoplastic filmsuch as a
orPb yrdels- pﬂvn@k mpt e defpvered torily 1G58 s as to ﬁeppﬂsomlhmﬁacla and every individual

infed 9?1 n% &)trdlﬁélgr %e ARG %ﬁm@ﬁﬂ%ﬂ%ﬁﬁﬂéﬁ@fb 17’4’ alé'physwally grouped to
t echnol ogi es"'and Rogers Cor porati on.
reé@mmlr@lpphwcnmvlemtyi apdgwiripgrpompl exity ifhemm elge g@uweéﬂesleallaﬁo minimize
Qon%hxggl%ggﬁd @1&&9%@- Jf%‘lﬁﬁng%ggadh ami nat ed ont o t he

underS| | ower ber shown in Fig 9,
14 aRePhipsinthgaddCiit4ai icenfiggted hoteegverandariat fivgsdiforgnt; qOIoee of ink (C, M,

Yt ﬁrfﬂﬁg? Exnieco @Sigﬁl(l?lﬁn& 1111@1 zxellcotl&lr C\Qitﬁ]ﬁiegeend%ﬁ:%éﬂhedwmed into even

centr y di spose |very:g0|nts (the md r ow

angf odd loedles@ 04 0xaaah)t Fivere prrbodgfnogaies febpashicolourray p#b@xde¢ py figferent rows

or? i h@ﬁf Koﬂl té@ﬁ k8 %erﬁédll@ttg ?)éx%rh\C%rlZeA’l 680 Ff ﬁﬁltmg, meamng that
anne et ness t he po yner sea

ndzzlrs Bl arp ﬁu@ange:l int1§ rpwe aeﬁk@bt shown énEigot 1.t He homonéaé é}stance between

tvx}o Tc{?a{clet | Qe sI 83])‘? Jéie% Emggqgw i3 1F753§ncr31§ ikt Jf]?@ verf}@l distance between

ymer sea eal s the etched channels 77 on
rows of nozzles is based on the firing order of the nozzles, but rows are typically separated by an

exact number of dot lines, plus a fraction of a dot line corresponding to the distance the paper will
move between row firing times. Also, the spacing of even and odd rows of nozzles for a given
colour must be such that they can share an ink channel, as will be described below.

The printhead ICs 74 are arranged to extend horizontally across the width of the printhead
assembly 22. To achieve this, individual printhead ICs 74 are linked together in abutting

arrangement across the surface of the adhesive layer 71, as shown in Figs. 8 and 9. The printhead
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the reverse side of the printhead I1C 74, as well as
the conduits 70 on the other side of the film However,

wW@2006k89387 I m 7 1 seal s across the open end of PEEAU2005/000269

conduits 70, it can also bulge or sag into the
conduit. The section of filmthat sags into a conduit
70 runs across several of the gt ched channels 77 in
the printhead 1C 74. The saggi ng may cause a gap
between the walls separating each of the etched

I@kkaﬂlr}ﬁéysbe DfacteBY tgy g!)l%fmer fsgelhi?]% & 3% % Jafﬂ? 81%3?15 a%g&je the melting point

allows"ink to prlnt
6B &W@éb?ﬁ“@t@ﬁé@nddhmeqsgg TiEm i the mauna@lm Hsbr mhltlsg thb fadhesive layer

RAMREIC @f?@g h43g debd: rzssﬁlg%ﬁk%{nﬂoe g otrllrg ?\?otﬁ%d)%g SQO both heat the IC

account for any saggling into
(netiahevgithe NQCS!W@%M poinf)and this @dlestsivh dayers befora @tessu?gm demée film 71.

m ni I’ﬁé@g t% fS~|§3 &Hd :425?%1?.8 reﬁ% L ?glge eici’xén to]théN{)ac{(mde of each

depend on: con
pglatjlﬁad I 74 ITéequreQMe PVigE adch‘eorabl heficy arch ﬁyehlesadheswefm bond with the

h{hg&cﬁld ﬁ{nd?x@é ﬁlesﬁlﬁluﬁtlyﬁc%ted%bo déq@&awsﬂlg ﬂ%ﬁ%ﬁ gom tﬂe %dhes1ve flows

ad esi ve as the I nt hea

iptatthe frenchesrid, when théy enntb@dllﬁ g 4Olﬁ prdssedcagninstdhe filnl. (fhe adhesive may be
LN

d%frféﬁl’ﬁglsa% 9%) B&eoyl aa{%)ﬁ ea.lbtédoﬂa oqtare u?@?lbf: %ss&l Iu{rﬁ) %he]trc?nches during

bardiegrigerending 9111 &murfmmn of tha edlesaiye ayd thh dindnsioksnefsise trenches. The
tlteﬁch'ég 85 QTQQ cRid ﬁ?éle‘tg%gz}%igsﬂg o%ftﬁéjﬁm\@ﬂeaji ¢ 91‘1 tetﬁep Q%t‘ér {%%( yat the same time

‘herease the Te atheadf provi de
asjéllewh@myl%arete@hem are formed in the front surface

of a J |.et p
res péf:){ Ve 1L£r%loz Z#CCM éohf}[?d Ilé%r ?6’3’53%% e %/\f{atﬁlﬁaq er §Freated in the
tieaches §% abavg thoadhesivetssdived om tmncheh,ewhqnl thd pnntﬁléhé I€ néols down. This

Pgﬁ%ﬁVapIﬁ‘érggsgllgtg 31{ ﬁ(&hg th%j E liltilelgg I1(2 ?4 %pés ioR %?%ASYt %Em t72 and maintains it

eac o)
in propar gligt@nep during bendingadi vi dual pri nt head I C 74 are

phySI'[Gﬁ@hé %%%f%%ﬁ\/lﬁl al igﬁgtﬂga% i%l'la?@dnﬁ eXI t’¥ ?)Iglgt an A4/US

Wi ring l'exi t Are also Srouped Iogl
ler'ﬁemlzﬁdpegqo blhel2 gdividnainringwadlil 74lakeosontiguasly hﬂlgpd dxfgether The number

opfnkif%du qmﬁglgﬁfj[%s 75?1%9 b@%dn?? laaeﬁg r!ngoia%e sh%ets &1 OB W (%9 to

recei ve an erent ours
Y, KTaa (leltm)addﬁd 7¢ oray &k tisketi28gethenkn b vhridtg ofpmtys c@h@prarrucular manner

oM 153&11:1% h]ﬁ:esig S 3@ ﬁ? E}g: gglzglr%l[hgsg% I né g\éhee]ﬁg? L}g K sgaped at their ends

t%]mkdgget@r ) fpmv heriggnghlingiof ¥@s; with np mCaj rffbedn betweerrue@h&mg ICs. A
slggng 2)101@ ﬁq)r@xﬁc?ed‘%e{“%gg qne\fﬁg %Av%gu stgrglg 7l f49r an; lter Lf%e éodmf’fﬁ edge is not

I nNg, neanin ar e rrang
strajght @wbhas asawioeth tptqﬁl@ﬂo Ganrlitate p@ngzmnglancﬂfmelqs G# ladntaded to be spaced

L N
o882 P A5G RSPAE W BAREN: AORE cFin e i it the 1
miggttinle deliverymezabds 7onzhdsrowsarddrepbddy 10hime bitehengndairesged in a triangle

C&Hﬁghﬁﬁoﬂ? OFZd ﬁ'?anggﬂént E:I%‘Oﬁesae[ gegtré/epéf%éleljla% of SR 3 a{s %ejb in %:Qd maintains

the pitch of the nozzles to ensure that the drops of ink are delivered consistently along the printing

zone. This arrangement also ensures that more silicon is provided at the edge of the IC 74 to ensure
sufficient linkage. Whilst control of the operation of the nozzles is performed by the SoPEC device
(discussed later in the description), compensation for the nozzles may be performed in the
printheagi, or may also be performed by the SOPEC device, depending on the storage requirements.
In this regard it will be appreciated that the dropped triangle arrangement of nozzles disposed at one

end of the IC 74 provides the minimum on-printhead storage requirements. However where storage
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exact nunber of dot lines, plus a fraction of a dot
line corresponding to the distance the paper will nove

whedrsegas3Tow firing tinmes. Al so, the spaci ng oPCEXEZ05/000269

and odd rows of nozzles for a given col our nust be
such that they can share an ink channel, as will be
descri bed bel ow. The printheadi1Cs 74 are arranged to
extend horizontally across the width of the printhead
assenbly 22. To achieve this, individual printhead ICs
i@l il t A
r iements ace@% c'ﬁﬂgag Jﬂ eg QFESEH%&e@ Eaﬂnbgq.ﬁ?cptfoﬁ&raggl% the dropped
IPWQEMYEK%%Gﬁgm&ﬁh@wwimdtheadlCs 74 may be attached to
t he RYAne=Ts [ f I
the PoFtPRG “aacte e rpplFed fos Ry DR ALY of B el 2P Riided along an
edecbereefgvhipteprovide 8 metns feembdivige flath andrar power trebitial ghetoperation of the
n%gﬁ&%\fﬁ)rﬂ ﬁe SbpEA Q«% kI? alllcf:lnvﬂxnl ?1%1% @ ?(? 'pleéo%cec y onbthci i}ﬂrface of the

pressing theminto t lon 1's
adlesive fayer 71Gmdnbigniahibe ECst Hesualdthe‘snhv)ecqmettm align pidthritie) hodes @2 formed in

tﬁéqfdh@s?\kéQ%ey €1 'fﬁiﬁ%‘ﬂa 879 ﬁxff%isg r{g&ﬁﬁe?i' (QQh% gurfa t tﬁ%ﬁ? f7'4.I rﬂle fiducials 76

rrin ur a
arq Enidé é@nssfg nekewstthdart fendily tdhgitbhblefsa mrqpflate gokitioning equipment to

1ﬁ’cf1éa?€t Jﬂ@ %e é)amgl E&Q?@ I it Hs% CPEOX égigﬁlb%ﬁg{l% iI© gﬁ‘cl the surface of the

sSurtace ar hesi ve
adhdsive Feererdl’ 11 @dme st@W@altyfmJSﬁnohm af the eilges bt dCs Zy ewkal¢rigehe length of

mdhesi e, JBYf i ng point, the adhesive flows into the
trenc a)%P 1f/vhen the printhead IC 74 is pressed

agai rllsprdleh@ regefive theTink fraohibs holes Faforied idrthawpolyndraedling film 71 and to
dﬁs'frﬁﬁfén S m@fo ﬂle(iﬂpfnie]t ahYihdG &e?ﬁdeogf e'a(t,h d&ﬁﬁmﬁ& fEPJﬂY g c%nﬁggred as shown

pressed into the trenches “duri
in tfeg 48 f Aceumben sifosiched qhhmetsdﬁ"ésarw eroemidd t wish ohade nhanocvis77 in fluid

E%.rélk éfgﬁ g?ﬁrbﬁ%u F?;f Ilﬂﬁ({s ﬁ)g gg&? ? (}%503?[1 ?% getl&/ dne %&‘t&&iar Cf)lour or type

of ipks. 3 hﬂéiammﬂa@e thoet rmaieroab wide7 whick 1S®lqmlwdght td the Mmi;h of the holes 72
np{hE ?&gxﬁéldse;ﬂﬁ 7fﬂm' 7§ Jﬁﬁ %&tg%d L 'le?l%tht tﬁ%‘i@ G}h n%g%éhQEIgels% 7 are divided into
| , apove

pa_r vacuumis create renches
scqﬁlemdmﬁelmov avalle?di Kastl s¢otionshie direatiyshrdied witk ik, trereduce the flow path to

Lbf%{s Iﬁyg %Hd hg lﬁtgl%o%d gﬁl}ﬁﬂ ata%}é{@l BQB‘; fnﬁ%wd\ﬂﬁcn%%s%‘?l ?n ?1}15 regard, each

ol ding the print position ag
S¢qt1pnrf€¢d81apawmmmln 128i nogzlést 80l ma{ih@pespeaﬂn{eglﬂnle i 13 d uring

bonle%S lgg %go&fse%glterbleg;l)i_%gwltﬂg%n\fc aln 4 E%E %Hél{}f?%gaﬂngls% formed in the

rn er sized
updegtide dfithe 1G9 74 ok sppindd tlp:r mcmzlhe 38 |AGssh@win,alrodes 72 formed through the

p%l?lﬂl %%SIJP%S’} 5%5 gl‘%}l&ggﬁﬁ Bﬁé of ghagg%wﬁm:r%tgﬂet ﬁl%efe%ﬁe silicon wall

78 fseratatesrthenplenhel .77 Tite sentions. hféhedhdl@smanre whout 138 nhifroketh width which is

L her, Lt eyl ar .. r .
sél%%ﬁl{l%"lﬁ I?Ilénsqmtg I}%&F 8@&1% %%Bnéﬁ@’z’ﬁsmﬁ)fh%t %féél?)ie?g.seqp#@?ﬁg go two sections of
ﬂ@rOh@mgle'Heﬁmll bheppirCiited 4hah thas ldlheep € datsity o€holessi2dsqutied in the polymer
sdalil&afPeet her to forma horizontal line of ICs, with

no vertical offset between neighboring ICs. A sl opi ng
j oi nFplowingvitathaieds abdrelégantehicof] e@sh biathe pontbeadICa 1t it@the purface of the

p@iyﬁligroseglﬂl%l fim 7-[,h§ ﬂk)p[b(fﬁ 79 (s@ggﬁ 183 ipégached along an edge of the ICs 74 so that

control signals and power can be supplied to the bond pads 75 to control and operate the nozzles

801. As shown more clearly in Fig. 15, the flex PCB 79 extends from the printhead assembly 22
and folds around the printhead assembly 22.

The flex PCB 79 may also have a plurality of decoupling capacitors 81 arranged along its
length for controlling the power and data signals received. As best shown in Fig. 8, the flex PCB 79
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straight and has a sawtooth profile to facilitate

positioning, and the ICs 74 are intended to be spaced
W@bwensyBl7 m crons apart, neasured perpendi cul aPCT/aULI0&8/000269

joining edge. In this arrangenent, the left nost ink

delivery nozzles 73 on each row are dropped by 10 line

pitches and arranged in a triaggle configuration. This

arrangenent provides a degree of overlap of nozzles at

the join and maintains the pitch of the nozzles to

h&d1P Hfu?alﬁ;hélt el&é@&aﬂédﬁ ts01f80'f811ﬁle§ g 'lé’r%&?{%r receivin ower and or data

consi stently al ong rinting NI's arran

sighald fremsthe eantroh eztcumyr@ g‘# Fiadle nlnit§2pr Hvilerelity atf holee 8@ dlgealso formed

ahe Elﬂzgi[xétg' J?ﬁﬂh@ﬁéﬁ@ gyt &H)%‘Jidéd K2QGor Ml:]#u%the flex PCB to the

cont r e operation o e Nnozz es i'S per
flgneet nostiogotdret t@@gglé@la(t@ P4 olitheanpin hodyr20. nTheymanner in which the electrical

cglﬁ&@g bip{hbcﬁl‘)( P %’%&'ﬁﬁ{% tﬁ)enpé\%} aﬁlﬁl %atg%ﬁ gé of e agdle nit 12 will be
per f or med |nt printhead, or may al so be perfo ned
depgribaddategnPEC devi ce, dependi ng on the storage _
requiAL§ o0} Flggwt Qbﬁd{aesg%[&j& [%]ot\%tL heq; AR ﬁfs' ﬁtfﬁ)ga damage which
that the dropp triangl e arrangenent nozz
il o alie 4o conast withl thgf pastieg meiz4 The emd@ee@eﬂCh 82 fsi atfghadnto the upper
g
nfRRibBY 6D ANGR SF ﬁ{e%%thregcht',‘e S?”gigl ?Iagﬂﬂpﬂﬁa‘{f&l e o@\ﬁanﬁement or via an

storagerequi rements are
adlieairie-a Wheh atigrhed wathis eanperethe pfitheadygnIH sit below de opfaeciof the media

trapezoi d. The upper
QWSR2 %1/0%@5 atlh gﬁhﬁf ea dlfnf%s P pPp

surface o prin have a nunber of bond
pads A780ap¢ §Vi I@I @cpvaieé rhgtveaan deigmedihshieldf 82vand theprmpei 6 and lower 65

t
R 5 SSRGS 908, g R 15 0 e
e@tmﬁs iateng ¢t lengtinetithe mmhelad:sssvmblaf @Rrwvurprepsedrrirtdan be supplissigo the space
5§ o&fb%hédéﬁﬁ SEUE 3 @K@Jd aZsebbmaﬁld g @té%%e&&%&tgé algré  (BUG §fembly. The

ey corre t he
thhlesua@M thempdy %hield’ 82 lsfprduéﬂdavlﬁl a7®nasr of fads$d whidhdeflaaa plurality of

aﬁ’ Guﬁ evehtl, [iBGfu %e ralfgoﬁ? hﬂe%%g? of tﬂl'rg ({1 &1 ) &{J%Bwhﬁg ok compressed

orm of nar re rea ent [
ala prpvqkpmdats dirgnatesi acioshiha gprietheddolfe 7¢ it ﬁleldnrdms)atOé thermediar dedivery. This

aﬁﬁl%%ﬁl%ﬁ’ Qﬁc@ {o Sﬂr@@nﬁ dqst7 d %E%aétﬁcgﬁ?e%at{eg caglg&s\kmg glre(lllg 4om settling on

urface o sive
thotsprace gf tha priythesd €3, indinbbould causebled@esanﬁdanhge to@ss nipAzles.
and along the length of the adhesive layer 7 1. In
order to receive the ink fromthe holes 72 formed in

Ink2eliyerly Naazless eal i ng fil m7 1 and to distribute the ink
tot Eﬁ 15153 6%' g{ﬁ deﬁ Eﬁ%g&@m% st %%E fﬁ{’ﬁerﬁﬁﬂg%ﬁés 74 will

IC 74 1s con as s
nesy b deserted ividl rsfermbeao Elgpre@\lrﬁ tbeZﬁ,. qutdﬂmgm aharay ef ing delivery

wle&%ﬁ%g%ggwpfo%d & Qﬁlctoﬁ s@bs&ﬁb B ]gf L OV6E 1 ndzgﬁ Slra%gements 801

ivering one particular co
areygratiesd, Hopkver Bivapscantrld rangenznts 88b @l@tanalﬁgemtq:be(ﬁaéwnh different

L 0 gy L L B 005
st@ggeteldevnh@esmct to¢ach cﬂhem aim\xsngdosar wadigeideldditnduing prmtmg than would
béﬁf\sgﬂaQ%thkﬁysmglé ﬂo&’%@n els Sﬁl?cﬁt 1 el egerﬁ&& aﬁ‘%si %o\%vs%lg ohpr?vgde a high

uce
density of nozzles, for example more than 5000 nozzles arrayed in a plurality of staggered rows

each having an interspacing of about 32 microns between the nozzles in each row and about 80
microns between the adjacent rows. The multiple rows also allow for redundancy (if desired),

thereby allowing for a predetermined failure rate per nozzle.
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the inlets 73 and the |ikelihood of ink starvation to
the individual nozzles 801. In this regard, each

WG ewbiogn33t eeds approximately 128 nozzl es 801 vPGI/ALZI05/000269

respective inlets 73. Fig. 15B shows nore clearly how
the ink is fed to the etched channels 77 fornmed in the
underside of the I1Cs 74 for supply to the nozzles 73.
As shown, holes 72 forned through the polynmer sealing
film7 1 are aligned with one of the channels 77 at

the pgj ioh i : s, . .
channal ™ b ndetenion 1RERMR o igRALALER HRgion ccbnique.
Inpertigfay, thanegzlgtarrangement §03 dsfinss & averp-glebtyomdvbanirahsystan(MEMS).

of the,gl Qﬁ& Sasd ;f &lg&ﬂ)tiwﬂ e cgﬂsgg@tﬂllnteaném %P%H@g lo}' £ ﬁnélg Eozzle

to two secfions of the channel _
agpracachiail will brdeseritied whithireferoncetieFigees 16 40 29f hol es 72

requi i N ' 1. F i )
at  acheen o pEARRPOTRIR AL Ao th Hheor i e 15 having
074 migrop i@ 4YUYX wpdieCN O Stokieroprotassieg cleptrahicnig pbsitiomed therean.

fl - - | !
e L R o Bty S Al SO0 BN B Aol s015. he

sigpipilioxide taper AL drbings GHES didectris laysrst EMOSpHeyglamesdl defines a pair of

PSR B TS S50 A o
tiegiileron aatsn prpstrateSQSiand Headicers@eridd iy 301 Tiirectfled o g@Be an ink inlet

. . i . .
gL e LIt 8 TR AL e
3pefrCMAE métel b GVIPRahetal 28xail ¢OS 14p ldyelgnetalionositionedRn the silicon

dBxideh ef‘ !S(ﬁg Sgogﬁthzggéﬁre@cﬂ%ﬁgl ‘63(1)]{4t ¥ho Eif@Ligﬁ: {)M‘l&‘%b28 serves to inhibit the
contacts 180 forned along 1ts Iengt or receiving
dggwion ofhvirey! igns Hraich AMQS exidertayerseof ¢lrvrive klegionivs layen8017.

of t .adl i. it . .

o1 so ThFREAof |t h ool b ileolbigt 51 Edafifhen over the
alymiginmspriodt deers SHEand thesilican dinside hyert 807 .f Eask p&@Bn ofithe passivation

i f el . .

R SR 08 A0l AL 35, g i v
apegprtadesonthcts $80f | ex PCB 79 contact the power and data

cont R N i

ot oo agBloab e ® ks Seoplbbonlihy 8PN By syt o
wiaH 0%, iwihich éciinki@s at7ah vpperrend nrrenyeziovwiof 803dmypd e mdiatly duer nozzle rim

85@th9199 El‘?ﬁﬁe%ﬂtﬁol% L’gx% d%giérﬁlt En}%ﬁ!%g ?612 és %g@%%%gjﬁ%ﬂlgfc%%e\gﬂhstﬁe nozzle

Is attac
chaniher BR22d At Chowerdend of thenoagp melbtheat is dsbosed h owking rim 8010, that

. [:- Voo ' It hi

RLGSROBIRRL 1 B0 R o MR AEDE B, o

ixtch@l_emsiat@nw sl Up 8039 thait wih thehrozgaisht it as lipvwpas Eignlp, is adjacent the
. . I ia.

o5t YSPACELD2 P A BB 8 bt v

thestrtipnesy frelipsiPBP 2edithaimoving evel B30 This pprvergsieakage oftihlefrom the

cﬂldnh)%r whitst L&b&nﬁ RAGE ré?ﬁtance coupling between the encircling wall 8038 and the

nozzle wall 8033.
As best shown in Fig. 23, a plurality of radially extending recesses 8035 is defined in the

roof 8034 about the nozzle rim 804. The recesses 8035 serve to contain radial ink flow as a result of
ink escaping past the nozzle rim 804.
The nozzle wall 8033 forms part of a lever arrangement that is mounted to a carrier 8036

having a generally U-shaped profile with a base 8037 attached to the layer 8031 of silicon nitride.
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extends along the length of the printhead assenbly 22,
conpressed air can be supplied to the space 56 from

we@Rikes93gnd of the printhead assenbly 22 and beCEXEZ10§/000269

di stributed al ong the assenbly. The inner surface of
the nedia shield 82 is provided with a series of fins
84 which define a plurality ofR0air outlets evenly

di stributed along the length of the nedia shield 82

t hrough which the conpressed air travels and is

dire e[ﬁn@ f&&%‘&%&kﬂ&b‘%ﬁhﬂd&?é‘fév&% 8614 t‘ﬂatte@.%ncg' ffcft‘& fole ABzzle walls

of the nedi a [1ver hi s arrangenent acts

apg moeperatgyaslatesah atlf&nn@rbemﬂ@% e leverpamt88}8 ig a?taqheﬂbltm nejy of passive
bbdGs m%&etirﬁ%m étgﬁlﬁﬂn'nﬂﬂd@ 1Md 25‘%{1&9 oRLitte'8de of the nozzle

printhead 1 Cs, which could caus age and damage
aprangementas pest stown in FigDd? pdddy The otheresd ExfAhaTiagsivedfears 806 are attached
+d ¥PeaAL: soik delivery nozzle arrangenent suitable for

printhead 1Cs 74 will now be described with reference

t o Filjeleuey arg 801 ip8lso ptiagheddo amactikatrndeann 8¢7 whigh éf formpgd from TiN. It
5bL AL NSRS B0l LU kDM i it
higher thaethe atieelimentrdnthraessijicbess 8&F nozzl e arrangenents

801 HsBed Eﬁc@ﬂlqg ﬂlgﬁ O g f2§ qhé’ﬂc, arog béafnf?(ﬁq; sulb QLR rrg U ﬁlléﬁed in plan,

or fixative. IS reg ard nozzi e arrange

definangz W@H’@t@@thl hf?twe@we&mtr@e éOg tnabe@apewtwlpﬁrqde §%lctEatd@ of the
eI%@t‘PctheQﬁd@% sl a?é"%:l&g%& 19 %‘&ﬁl@%ﬁﬁg 'r&?%&it/e gl ns erhé c&'t]'e[c 1% 8030.

pri nti n an WO (O] row o
Asowﬂlaébem&lmcaﬂy mtm&dg@rfhfmonmus 889, ithe gsator lmael ip also mechamcally

aﬁ’ hgf/e'd%an@h&”Sg@ ’ﬁlﬁaﬂﬁﬁbﬂ&f 89§ is Q%‘gglu{?eﬁ'to g straffﬁ( P{%n of tﬁ@e{cﬁlgtor beam 807
an 5000 nozzles arrayed in a plurality of staggere
tq @mﬂ@éms Hé?\ﬁﬁ) Ahwhen tuhﬁtl@zgpaeng@glemﬂs Byoereti®?2 m crons
bet wag FlaB% bédth WQ@C QL\ﬁétl@ falPaQ Yhi gﬁ n&% ngﬁ‘lcal resistance
t|p ws a

bet vveen t e a J acent rows.
thaf it godefases ﬁebfdmmwdvn |Cﬁrr@ér§|pﬂ@d<} betwer@rt@y}ccabdqsxﬁpﬁ gnd 8041. No

chuPdnt ﬁo&;ﬁ%ﬁ% gg@ahﬂs%@ sb &g Bk e&g@' e. Each

nozzle arra 11s pr oduct an integrated
circdn mseﬂb%deiveoatat mi is Bldedrwithink 8013 thed defingsid menisquiy 03 under the

uﬁﬁ’léﬂée%f IS tTh@%ﬁ 19%?3515%8% ﬁ/& @q er %9%9 by he memscus and will not

m cro- e cnom ani ca rcant
generadly dfak getge thegbseneg OftShtée efbmlﬂavu@d engpd oper at | on of

a_si nglfag %@elm ﬁ%ﬁg@ u.ES]t %gassea Qageaéf Jhbcomaas

reference to ures rint
8Phandcfi04t, eebsing rd@gmgh thmacmtplr behes8(g. §|h¢ S@fahﬁakmfcefrthe beam 807 due to its

re%iéBﬁEJ ahks 89 %éan'ﬂfbvé g&do Tﬁédﬁﬂeﬁ&&d@ agtd E %!?n%gth\ﬁ gl:ﬁlatgll\@n 807 mean

mcCr opr ocessi ng el ectronics 1Is pos ereo
that \hie najeritli o Megrepqnsion dit 2 hqrﬁantalxﬂerlegtwglva@gyswcéyeﬁgs 087 1& The

&%ﬁél&ﬂ g@&fs{trg cftg %e%%’/ﬁ%{ 5t e g%%br%i sg F@en% oﬂh%%%b%aﬂ%m adjacent

i nes ayers
ﬂwd@@r@v@mlﬁﬁmmpdhéﬁ¢W@ygﬁ pair of aligned al um ni um

el ec I

) CUPHBUEOR Tl NB 9% IS OBy o oo
myiglbBerizantel ngEBeriike keves am 801(80 Hatieys the rélatiye displedement ef the
aftdciREd pBlﬁtS defils D&ssRA e dnfl b&hator beam respectively to the lever arm causes a

twisting movement that causes the lever arm 8018 to move generally downwards. The movement is

effectively a pivoting or hinging motion. However, the absence of a true pivot point means that the
rotation is about a pivot region defined by bending of the passive beams 806.
The downward movement (and slight rotation) of the lever arm 8018 is amplified by the

distance of the nozzle wall 8033 from the passive beams 806. The downward movement of the
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channel 8014 having a generally circular cross section
(in plan). An alum niumdiffusion barrier 8028 of CMOS

woredalsys37 CMOS netal 2/ 3 and CMOS top | evel neP@EIi/AUS005/000269

positioned in the silicon dioxide |layer 8017 about the
ink inlet channel 8014. The diffusion barrier 8028
serves to inhibit the diffusiagy of hydroxy! ions

t hrough CMOS oxi de | ayers of the drive el ectronics

| ayer 8017. A passivation |layer in the formof a layer

IR)fzzl§ {Vhﬁs%ﬂ@ r&)'f E£ds9s%1 ;g%glgrlg ﬁlg%g%' v&aljlg]hg[pﬁﬁ ct%}ﬁ%F: éoB& c&usm)ﬁ tge meniscus o

["um ni um contact e silicon
hu@iéﬁ sle@nin Figath Ipwilttegated that the syfess teysitn afithd iaky exearB0IB: fluid seal

Sblpfé%{r&b&g%g tlgé’?ﬁm&m ARG 'ﬂt%rléskg%?’o has an

openi ng 8 ned ereln £o provi de access to the
cont astsbo8D BOFig et thezapprepriate tine)dimedrive 80fent iy sloppkelsind the actuator

Soséb’?c\kﬁgmﬂ%ﬁs a%g %gntrqgtg dcog‘élacﬂgn @arﬂgkg h%rleJép %r%tl t% c%lnence its return

term nates at an up
tp SsfquReSHt Resition whigi imfunycaisen e rreductzcml 1epne$sm68m thetchanbar 8029. The

Y Bl et s o B B SOBIEL A5 D e
nresoise cayprdl byfthe pavardbmevementaifithe nobade éaam@erc&ogﬁibwle@ tlamng, and
A L B S S I L
lmtaptﬂedee‘@r@t glt‘:@al onary seal |ip 8039 that, when the
nozz llﬁlﬂeﬁla gr 2[{%19 {hz\aﬁylp%[w H\é?aCIhQSéFl glaciu]s %’BI t‘gi":i?satgé & C?%%Fe sh%p% shown in

moving rim urdic se or ne
Higd 8 s burfage tensiemeduens thefpréssice inrthpphethbére0dk@neihdie relatively low until ink
; t S Lip 8040. .
51 RS o B Pl OB NS b M e
tpﬂf@\ﬂwdwnlqsstuatmwsln@mmfmntfe coupl i ng between the

encir I t .

<h omﬁﬁﬁo%@%yé@géé)ﬁ%%gd 22 a%l?%)}%@[ﬁ%ﬁ st f+r t1§e ep%% e’%? %(gseﬁ will now be
dpwé@ds@ﬁl @@B@w o g 20 {eate agpin, lier cﬂém‘@f anﬁ@&é o fiesutiptiolnsthe construction
d@rj%oﬁ b e nd AR afr &Pr?% o@%ﬁk&e&%ﬁbédo contain
ODW as Su escapi hg past the
n 0zzl|Tge nozziesmmngeMt W@k il a abtle BO8@2 hatarslepanttacwhtontype which

chﬁéﬁsres 9‘552@13%%”02% a noi?‘zlé%é@ tt]feg? 6}1[ %z‘rilé ﬁabv%%e Srg)%ge]nm 1004, and

aving a gernera shaped
apertusc WO elitenchlllyhioaglethe 8@?8& p@ﬁfte sTHeinoegale plate 1 0Q2as ib]aena etched from a

801
Y0 AR B0 UGS R R ), e
SﬁcattﬁerahthatsmalMﬂlelhlmglbtﬁamlﬁeizﬂad The | ever arm 8018 is

at t agheqd, aﬁag%m;s#%l&gg S SeREATB Bzl ADFE i WM 1006 on

titaniumnitri t1one
wdichitkrenopzle plate 1ama¢r§pénas¢hamb@rsl Ob’éédfmsmbmvhe wallsl-'ang the]IE)zzle plate 1002,

a%ﬁh-ﬂ&er Igs‘?raf%tlla% an%nag%l& 8%5& ]EP§§ é)lftgn% ?%n??ﬁhggiglﬁﬁlelayer substrate

to the carrier eve
taaths éar sitle nohshdwnpofihe substaatet @x lobpednel8¥dte hedtérclement F010 Imdspended

vfﬂﬁnﬂml éh&lmbér 1007, so that the element is in the form of a suspended beam. The nozzle
arrangement as shown is a microelectromechanical system (MEMS) structure, which is formed by a
lithographic process.

When the nozzle arrangement is in use, ink 1011 from a reservoir (not shown) enters the
chamber 1007 via the inlet passage 1009, so that the chamber fills. Thereafter, the heater element
1010 is heated for somewhat less than 1 micro second, so that the heating is in the form of a thermal

pulse. It will be appreciated that the heater element 1010 is in thermal contact with the ink 1011 in
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will be noted that this attachnment to the actuator
beamis made at a point a small but critical distance

whr@hesosshan the attachnents to the passive ber@T/808105/000269

As best shown in Figs. 16 and 22, the actuator beam
807 is substantially U shaped in plan, defining a
current path between the el ectzode 809 and an opposite
el ectrode 8041 . Each of the el ectrodes 809 and 8041
are electrically connected to respective points in the

HRLAG: 1b6Y &Y tﬁé%gn tH%%lteH{%léﬂ i fi‘éa{cfﬁ?éhﬁga&lasetﬁg E%n%?altil)é( of vapor bubbles in

coupl ed via the contacts , e actuat or "beam |

th iglo Aecordanglo ahd ipk HHd sorstithtas@ bahblh GymBodiquithe anchor

808 i ' e t rai i.on : Gt

peam 807 00 Ea: Tk EerEph oliel pfRbisal ibbrelelt Athi Rl amber 1007,
whiekAn Brrmeavsgsdenaertion ef 4 diom Y Haf thernk IPhE throughithe torge 1003. The rim
OBl PROMOR 48 LORICH, §¥ec, W D8 AP L NGB o
mipfémctigncurrent i s passed between the el ectrodes 809

and f ive. .

306, 5 Fa) e EC Bl h M 100V B chidhel BT AP R Blage 100 i
sp thaf the prsgbuys waveiganera@ingithihde chisfiten @ heatine of the alem883010 and

i f I ensi ' . S:

G ok RIS o o 5RE, LDle o dIP bl s

not dJénimcegaseyin presRirowithin the chambebh s met oifly sushes inlk HEA out through the

BENI0BS but ALY %H&%om@ﬁlk%gﬁé"fﬂrohgh {Bb Sttt blssade Q004 Y Bod R, the et
romthe nozzle, a current Is passe et en the
pesstacd 80%isgoprosimdted0200 to Hsmicrags irhienstly hnd is enly@ppraxiowtely 16 microns

iP&%ﬁH}téQ Z—Iengpt‘ﬁer% ?4 eI shqgﬁ:ttiiaﬁgscgtls &rQ% Rgg@f‘ﬁg Zlg%ngdﬁgﬁ%ahg &ffect of the

resi stance causes beam to expand

pEesvireéss i the shanlee 1 ¢tisitationce inkamt BOPghtbanoazlealt003 hean ejected drop
| Qf ' [ rizontal direction

1\;'vl?dt’ E‘mre%ebshsgfg?&?gm%g? E%egp%sg&i g?@he expansion is

cons s shoveintise. 2heth¢ gk tiropyl 01this baing bievtedis ghovanduring itetrcking phase”
bre AP bR 2% U ACKRRRC orb B BB ro bl Wb size
apdhifas ghen bpguintty colfapseitewpdsthe peintydaoap80®1pr event s t hem

fro i [ r..arl .

801 0 Fpi o U b 10N Bheql KRR e kit cailefBome e 01
tealper dagrmisem widinthenerele il A3 (fresthe siddsd Qhfsofdhmidrap)t amitsome to be drawn

ﬁ%ﬁﬂﬂg infep B& %ge\i 6(59,/ tot\xgarcfs I?J% ;{oﬁn\f GF coqlﬁége.cgl%ﬁgﬁ {]& M (ﬁtl idpczgvn in this
movement t hat causes the ‘lever arm 8 0 nove
mganes isairawn Gowthenodale 1008 eforming e minulagnesk fl LS at ¢hel baseeof the drop 1016

AL MOk D1k L NOi Ng notion. However, the absence of a
Py ue f|;]I%ot %!c;)]f;fnt nmeans that the rotation is about a

pi voilhe dugp d A1 diefiviree d cdripinranynnef nyimeptue tp asgteme Hefacmtension forces,
. T | h '
Pl TS ONNEATTIRIED] o0, A0 0500 s ot o1
theliemeter ghitbe n8k3 919 redwnes therepndising the smeing 0Bt otal$eface tension holding
f
t]%?lé@‘,"@hﬂatﬂﬂé’ ﬁgﬁgﬁtulﬂ of ?gl% Ezé lt gméi%léééii)ugcgg}ge’r r%géla gs?sggﬁf‘eﬁgo allow the

sure I ncrease wt
drpp it krealsoff.o

When the drop 1016 breaks off, cavitation forces are caused as reflected by the arrows
1020, as the bubble 1012 collapses to the point of collapse 1017. It will be noted that there are no

solid surfaces in the vicinity of the point of collapse 1017 on which the cavitation can have an
effect.
Yet another type of printhead nozzle arrangement suitable for the printhead ICs will now be

described with reference to Figs. 27 — 29. This type typically provides an ink delivery nozzle
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bul ge as shown in Fig. 17. It wll be noted that the
surface tension of the ink neans the fluid seal 801 1
wo g00s08B8Thed by this notion w thout allow ng PEIRAU2005/000269

| eak out. As shown in Fig. 18, at the appropriate

time, the drive current is stopped and the actuator

beam 807 qui ckly cools and conBracts. The contraction
causes the lever armto commence its return to the

qui escent position, which in turn causes a reduction

atrfhgPhER BNifg b RoA R %h&hﬁpp&'ianﬁ@g’—:%k an%hér%a@ﬁéﬂd%{tugc% r dolfected to a

nmoment um of the bulging ink and 1ts I nherent surface

paddiasiositionadypithithibe phagder. vidie theana aeteaterdseyise ismptuntd so as to eject ink

ﬁ’dﬂ"iﬁé ﬂbzﬂi@‘éﬁdﬁ?&? e &é?&é&%b&im%m §ﬁgrg%lﬁ%"ﬂ§e?ﬁal bend actuator
hinning, and ultimtely snapping, of

Wh@h jiRcAgles ¢ eerigeet tiRered poitions igr piovidD2 cmﬂaﬁw@ﬂmw@e conductive trace.

THONRUAS iddhhdctedtio GO E&cﬂfet via ﬁfjdrﬁ(}%gfve@ﬁ SMeh TRALEd wall %f 6%6: nozzle

| medi ately after t @% 802 tac meni scus
chagiben Th@@déaﬁtwélasmp@n aIerso Ao miaE subgant@uv fvéth ghe surfaces of the

slbERshD N8 bSEHet P8 Pressure in the chanber 8029 to
remain rel ati vel [ow until ink has been sucked

upwartggingripigaliitoties. 376 de), Bereds prowidedischamatie filistrations of the basic
oPRA TN Bf & EBﬁWheﬁ% tlhpé?nﬂo'ahne'hﬁ A H@zzﬁ%'h%?ﬁe@ 3h1 is IQrovaied filled

situation shown 1n print

Fig.
With 7K 392 B imearserfen ink dulptichingl 503 rWhtOh@ang eictivd didoughis wader substrate on

which khé&%lp &a%%rc%'l bad Wiht RoARIRLESo ﬂrtﬁérgnchﬁd@s an%gaectlon port
a or clarity and ease of escription
5@&4@?@u@¥¢boﬁ@1&lﬁ@el@§§§$mﬁn of a single nozzle

arra |
arr aﬁg%no%%g%h%kﬂos Oﬁ)% ﬂﬁ%g % kﬁ? g?Vﬁ]Jg}%7 Q&g%?l el? lnté:lrconnected to an

aietraP® threugha sighindke W@h?frthmzlachmﬁv@t @1 plTae ectrl@@ﬁow:npmdes a
At i lj

T e T Y

SL}S’Fta%t% The nozzle plate 1002 is plasma etched froma

si |1 ARy Rl 8ds9& 18 beM G Erdih i ?8%/2%) &%9&'5‘0? Os 1Rt dEin Fig. 27(b),

of chem cal vapour® deposition
thg fegteripeansf0orinhaated 8¢ asth Fl@fﬁﬁrg%th@mbls%qmwml yreéezram:e the hiehter means

5 Omgs%ﬂf 8r Ak LABISIERAL of tﬂf ééﬁgag(ﬁ‘ gO ?\ﬁﬁ%ﬁﬂfx&&teﬁﬁs E%ﬁ% a hla%h bend

nozzl e 1003, ‘side wal e nozz
efﬁglewryﬂmrﬁtfé@benéeﬁfwmxsdg@@dadef| ned by the walls and

th I late 1
ang g;;; rg%@gea gsag%&wﬁqﬁéd#’ ri‘a X%@E’ﬁﬁ} r??‘t Ehpermalg Expansion)
mul ti-layer substrate to t Rengitr XSﬁEeClﬁtnoHecyhé‘chzzgf

rate.

o s DepRIEh e e eRer e Aeupe kel iy ot can b formed so
asb deeind glass niateriblnie f orm of a suspended beam The nozzle

arra t as 2, roel ect ropechani

o1 L HepiE s S s cirely otrEabest P RBRomy f oo post 510 such that
the effsvpgsfapiivadonire 8@ggfied at the paddle end 507 such that small thermal expansions near

the post 510 result in large movements of the paddle end.

The heater means 509 and consequential paddle movement causes a general increase in
pressure around the ink meniscus 505 which expands, as illustrated in Fig. 27(b), in a rapid manner.
The heater current is pulsed and ink is ejected out of the port 504 in addition to flowing in from the
ink channel 503.

Subsequently, the paddle 507 is deactivated to again return to its quiescent position. The

deactivation causes a general reflow of the ink into the nozzle chamber. The forward momentum of
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When the nozzle arrangenent is in use, ink 1011 froma
reservoir (not shown) enters the chanber 1007 via the
wo poesgpassage 1009, so that the chanber fill SPCT/AU2005/000269
Thereafter, the heater elenent 1010 is heated for
somewhat | ess than 1 mcro second, so that the heating
isinthe formof a thernmal pghse. It will be
appreci ated that the heater elenent 1010 is in thernal
contact with the ink 101 1 inthe chanber 1007 so that
BN A& 1B RIFER tin| &dﬁﬁ@éo%@igoﬁd}ﬁgsba%w siifi&n Qgéﬁ@{aﬁﬁécﬁﬂg and

of vapor bubbles in the in Actcordin , the
brealing pif of the drap BUbwhish peceadnig the ryint dledmh Ehm?féimﬁed ms:us 505 results

|
S8 RERELE Gt SRURER R LR S02, DRSS SO By o, o
nezzigrebpmbqy $61 @freftlhé smth@haJ;@If pasiticirio figh 2T(Rkis ngazrzne@chm)@@ the nozzle

T 1016 as it
ol s BAGRARSEIS 5 0ol 5t0iel I 01 1015
m sd F o2} illppiraterReide parspastivedgw @ﬂibqr @ozzlg acrmgpm@ﬁe Figo¥illastrates

se’lc:BI Q tﬁija@gr}ﬂbaﬁ an‘l&ag noR4k aljrzfﬁ t]hﬁ@lgser@un%g) the numbering

e pressure ener
oﬁﬂem@mrwgowrymtr@ueerdém Qenlmdand form ng of a bubbl e

1012 ugtg),eale BQhar & JO% GlenRel %&:ﬁ&t oﬁ%@f@%ﬁtﬁa’t%ﬁ Qg' S\r/l\ll 5 tVVI'I]lllCr]% comprise

correspondi ng nozzl es. I ncrease in pressur
an pper glagsivertion Gororphous @hw dippiisiab 1 6; fknet@n torofte titaniugn mjhride layer
SN i
S ek"%%s%“ s B g R e R 1B o Blized which
Wﬂb@@eﬁéﬁégﬁwmk¢ @Wy 200 to 300 microns in Iength
and ’I‘ﬁe m%ﬁﬁﬁ@fé P é}k&: fo%%mll s g.{cﬂrA['Estls%R/e heating takes place
Hence there is a s tantla viscous dra
neag g pnd portipa Oétbe@thﬁ&nAdJecfeﬁfetmm@ﬂ nxm@/giatse peitions 515 eus interconnected
attd o EJQHRﬁ 51 Q0ibn | Eﬁo B&f%a? gtﬁ'ucmgl %H;?JHrtE c ator 508.

nozz 1003 as an cte rath
t hr oUihhhaates mearis 09 piqglgalg@uds@@murahgy efHoviapdred actugtor uzﬁt 515 which are

e],E)Hﬁaté a[ﬁh sﬁa[cﬁd’?%ﬁ %'gch' tBat b@ﬂoﬁ Hea f ?ﬁeeo%naLE% %@%V&mg%d' aﬁﬁg feSaxis of the

necki ng pha fore’t bre
acipaieyS 08 tsmeaxiruiptsl. Slatgare dafired é¢tweemgﬂj goen ddperdd units SiHridaliow for

slghﬁf@ﬁ%ﬁn&“ Qﬁei%i%ﬁ%f E‘a{&ueft 569%39&&& E;%{)a@%nb%%f%%&t

e collapsing o
t owa ffucsblpﬂ@ogmnrﬂl 9 ¢ intsrriohnepie@tola BPm G2 s Bl agm R0 isiigkturn connected to

thé ?%%dsl’é %bgklh;;)m%][tﬁ'étﬂﬁbezglgr g%%ﬁ%el‘ gdlg)ytrﬂ@n{] ég egO% f&H C t@uE §ide of the

sone to rawn
n¢zaleeharples §8lg eTheGB9 522 o viesignsd gemerafipfornate fvith lelsenfaes of the arm 520 so

%ﬁom t lietoﬁg : le%g%%hecq’uor m drfghkt a{%&%ﬁnu: ar rs%ggﬁﬁyi%{g hgl{i generally
withig tmzleﬁhamber iﬂrlcypﬁ sSuBie® tensiop effeats droenditheshitiSA of f .
The ¢10p 13048 dBRIULLAS 1R afE 5302k BorfTRHR Lu2dnr IRIROE HBuERthe
i A et

overcone surface tension I‘CéS In order to
titgfifim nigid¢ Jaker 507 withingheblagkrpoftion 9 pramersing feea lo®eITMOS ldyer 506

wﬁﬁh Ipﬁ;?n":d%s fﬁg nécgfsa}}%Welean]an&rol circuitry for the nozzle arrangement. The

conductive current results in heating of the nitride layer 517 adjacent to the post 510 which results

in a general upward bending of the arm 20 and consequential ejection of ink out of the nozzle 504.
The ejected drop is printed on a page in the usual manner for an inkjet printer as previously
described.

An array of nozzle arrangements can be formed so as to create a single printhead. For

example, in Fig. 29 there is illustrated a partly sectioned various array view which comprises multiple
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t he di anmeter of the neck 1019 reduces thereby reducing
the anobunt of total surface tension holding the drop,

W@ 00061084331 he nmomentum of the drop as it is ej eP€PAUNIE/000269

of the nozzle is sufficient to allow the drop to break
of f. When the drop 1016 breaks off, cavitation forces
are caused as reflected by thesarrows 1020, as the
bubbl e 1012 col |l apses to the point of collapse 1017.

It will be noted that there are no solid surfaces in

A SebEhRHE YrrPkehdh® 1A LRin ﬁteﬂEQ)eh ﬁﬂe%%o N3 %orﬁ% P {)1/1%21 aray. Of

the cavitation can have an ef Yet anot
CAIPG diiEEeRt tyRss of aarany qea by émvi@te@ mphlémg &ulifagtor prbpys etc.

prlnt

Fi g ”Irl‘tg géi{stlr\g%oﬂvbf tihg B%t y péea& tst}g}?eﬁf&% P%S\P%& 8%5& gt%l&ﬂ%%ta&lgard MEMS
t?féplﬂ\}eé throygl syitablermedificatiene pags set awdn U8 624 3rbkentitled “Image
I t

AORMAUH ol o ARSI 1PTRle PRSP ot B SRABREAR N are full
ingopneEasby gE9s teferense.act uat ed so as to ej ect | nk from

t he 9e E{t eﬁm%ﬁs 74TLE ra%faﬁ erdqg hQJE’%‘é)G?] Fﬁeﬂ)b Ob@ 8% fﬁg gﬁove described
a artlcular t her mal act ator which includes

igeyy gpzzien pretngad plong ﬁwﬁaﬁod@mﬁm eongheclonati of the eltegrated circuits

aﬁ@ﬁfe'd@gre@%nﬁtm%%gﬁéﬁﬁés\f@quﬁéﬁclﬁbr e Q%l@%yﬁ%%gf Ihﬁdla it n}]ay be possible to

connected to via an arm receive Fou
oglygequérg SOR%1 HOZZ#S ﬂtﬂﬁéngmg ¢hesuefadsanf theTimathaet assendly ‘@ranhleve a desired

phﬁt%lge}em{"tt \k/l'ﬁgea§ tﬁﬂ'%d& i) atIQ off of H(p?d C ?Tb(ﬁ)l Ar%O%? Fozzles may need
he ‘surfaces ot N e nozz janbe .
tOl"BPr MiPYigedalng rtlm lmgth @f thy Ig“glthezd? fssymily Yo achipee the desired printing result. For
AR Qdud E%t@&tﬂﬁ{ﬁﬁages'olnlﬂ% LR §1z9cf E(ﬂﬁ atk@ﬁll nd 1600d i, the integrated
oper ation of nozzl e arrangenent ?1 I"R
CICWHS 74 Imay éﬁ‘&rﬁé 834 myales per polow | Therpidre) in g quhermtﬂae B@@head assembly
29¥s BRARS oPhrifH rﬁg' iRk éoﬁuu?st (¢ Iﬁm‘f‘ek) 03 {ﬂq%aﬁéﬁ %%Gltsb% may have around

et ched through~a wafer substrate”on e noz
Seiternoaressipposed glong thptrarfeng zlxdrenfc Farirarin 5@asefwhetartbe printhead assembly

2b BCLHARS of i ifiKs ?ns | eﬁ% R@nglz ?zlo iej( i g{gr{{‘bﬁe’ Fﬁ(\%fg%)htlh%q%ziyrijésult in 82944

meni scus forns.
neyzipd (being ppwidgé wi dee Sufacapf th integriterd eiransnAedn all such amangements, the

e@&?dﬁ@s@ﬁpg%g EJ&E%U&'TE @th%ls%e in the wall of the nozzle
he actuator 508 includes a heater neans
e.g. Y50l the(m%@@tdnm}@tbqﬂ beqmﬂmﬁra@ddmfb desciied vafh rafeposd to exemplary
eéﬂ&nné@ﬂ@th%@ft va?ﬂags fngdlfﬁl:z?ﬁ IsX WA St R L m% dg% EE thade by those
desired to eje rom-t e ozzl e cha
skged lFllﬂlPsﬂftrVatb@dt denarppg frOIB TielPropetdnd spisihio&the presenting@@ion.s Accordingly,
1tr1§ ﬁ&tqgteﬁ’&d At 1R sU(th:eJ R Jl{l]?lg 'g?ﬂenﬁe ot l) ‘391 %(? Ioetﬂca Q%SXﬂptlon as set

heat er neans its er portions
ﬁFWéwﬁ@bb@ﬂ@ﬂw6ﬁﬁi@Péhb@ﬂkbﬂﬁﬂawpmﬂme¢|als having a
hi gh bend efficiency where the bend eff|C|ency IS
defi ned as:
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Youngs Modul us x {Coefficient of thermal Expansion)
bend efficiency = Density x Specific Heat Capacity A

w@iobaki3e7 materi al for the heater elenents i s BCTAPP®S/000269

ni ckel alloy which can be formed so as to bend a gl ass
material. The heater neans 509 is ideally |ocated

adj acent the end portion of thg post 510 such that the
effects of activation are magnified at the paddl e end
507 such that small thermal expansions near the post
Alducesult in large novenents of the paddle end. The
“"heater neans 509 and consequenti al paddl e novenent
causes a general increase in pressure around the ink
meni [

12 7(b %Cﬂéthécpérb‘gg%hgga %%Bgﬁﬁtgﬁﬁééghg ?Ibgtgatrte? gnrc]a nﬂiltlﬁ)d%oingnsang the
sigpdoli nk is ej ected out of the port 504 in addltlon to

fl ow

padd s Pl Ao PR B R B R BB e 0
beudieswefaee; posi tion. The deactlvatlon causes a genera

refl (?lw 9(§v1 he a ée@ dI sﬂﬂs?rattegﬁw 4 gécgncﬁfbﬁgfﬂg EurfaI@ g?%]or war d

1
nmonent'dm of tthe i1 nk out sl enozzermand

cor r é3pondingile Grst kdndivgyswréwa budthe secandjending burfaectogetber using an
adingdi breaking off of the drop 512 which proceeds to the
print’ media. The col | apsed meni scus 505 results in a
whergtrthd adberdve intpeeied; atkeastmagiallivan thephirdity dizatdbed tr&@Resdusing

j nk flow channel 503. In tinme, the nozzle chanber
501 7s refilled such that the position in Fig. 27(a)
is again reached and the nozzl e chanber is
subs
25 ok, T B Yof AR, bRlreh o bR 1l AROAAELE 5 B 2000
nn%@wnozzle arrangement. Fig. 29 |Ilustrates secti onal
vi ew t hrough an array of nozzle arrangenent of Fig.
28. In these figures, the nunbering of elenents
3pr eviTbemethod off daiehicwheréia shelfgstsubsgnizibaerthickiessefl lgss thiahebout 250
Rghaat or 508 includes a series of tapered actuator
units e.g. 515 which conprise an upper glass portion
(anor phous silicon dioxide) 516 forned on top of a

tita I 7
4ot cieal BpRed b im YR bl 0 LIRSl oS ARRE
can be ut|I|zed which will have a hlgher bend
ffi iqt id L i S, o
5§ aper Lepibod St BRI by BB pihfnd Bty d it
place near an end portlon of the post 510. Adj acent
titam I ' ; d
6.a It 2%{%&@’% %iir C?%?é)l% gﬁ%ﬂﬂ et sh&)lﬁfl s%éatgfs% dﬁédg&egrlﬁ(oﬁgmeﬁﬁf configured
foreshatirigeailurslity € printlehd gllt.qgmbﬁrdcubmts tllehepnact uat or 508.

bt o
-

7. The method of claim 1, wherein the etched trenches have a diameter or a width sufficient to

draw in a liquid adhesive by capillary action.

8. The method of claim 1, wherein the etched trenches have a diameter or a width of less than

about 10 microns.
9. The method of claim 1, wherein the etched trenches have a depth of at least 20 microns.

10. The method of claim 1, wherein the etched trenches have an aspect ratio of at least 3:1.
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The heater neans 509 ideally includes a plurality of

the tapered actuator unit 515 which are el ongate and
W@ pmeesh3apart such that, upon heating, the benpiTigU2005/000269

force exhibited along the axis of the actuator 508 is

maxi m zed. Slots are defined between adjacent tapered

units 515 and allow for slight7differential operation

of each actuator 508 with respect to adjacent

actuators 508. The bl ock portion 519 is interconnected

to an arm 520. The arm520 is in turn connected to the

paddl e 507 i nside the nozzle chanber 501 by neans of a

1% ot The gethedof dlaim fenherein theeetchied renshestieasothe EHedtinasvblaee area of

i i gned generally to mate with

ﬂ?&%ngégﬁlcegigggghgéﬁgﬁfBZO SO as to mnimze

opportunities for the outflow of ink around the arm

50. . < .hel L

12 panbar reb T ol T, OB Bl Hobotlibh Pndd1Be B8RS cfac roughness
Rei of le®2ban appeti?Oinm. i s desired to actuate the arm 520, a

conductive current is passed through the titani um

nitride layer 517 within the bl ock portion 519

1Zonnébe meigod of ceith dyweher@Vis firstpendisd@riats ok a pragimugesriace roughness
RLQ@f@SQﬁ%%@&%SQ&%Ef and control circuitry for the

nozzl e arrangenent. The conductive current results in

heating of the nitride layer 517 adjacent to the post

10 ' .S . I '

177 m 30 SRR0ERHIES 1 Mool SR ol NG e e roughess
RpefAess ¢hag@Hout Themej ect ed drop is printed on a page in

the usual manner for an inkjet printer as previously

descri bed. An array of nozzle arrangenents can be

15.or n#ke methedofidning i cwbescin thei fingf benging swrthesdds afFaerage surface roughness
Rf&ﬁ&@hﬁnaﬁ&ngB&: 29 there is illustrated a partly

Sectioned various array view which conprises

mul ti pl eink ejection nozzle arrangenents laid out in

(Nt e ' I ] .

14 Do SoEAEN o R 1 0 A8 R R oo PR RAEAY varbhion (1T of
lesythan abovic higkdns.col or arrays etc. The construction of

the printhead system descri bed can proceed utilizing

standard MEMS techni ques through suitable nodification

1'5f  t Ble metbpbolaining éf wimantin the adigste 24liquidiBsedadhedied

"I mage Creation Method and Apparatus (1J 41)" to the

present applicant, the contents of which are fully

18.nc oM omethediofinlain A pwleersin fheradiesive isTanadhasive ¢gppa cendprising a liquid-based
aﬁ%&&yits 74 may be arranged to have 5000 to 100, 000 of

the above described ink delivery nozzl es arranged

along its surface, depending upon the |length of the
19Nt e@ﬁ%@cﬂo@&f c?alﬁhtl,s‘wﬁeggn Ethlgasgﬁlﬁ 5t glbgt{'a{tgédoﬁ%unn bonding, thereby
properties required. For exanple, for nar row medi a e
genmaiptitga proiial ividuemtinthe michied teapohes @bGEAE adbesipiees ar r anged

al ong the surface of the printhead assenbly to achieve

a desired printing result, whereas for wider nedia a
2Gvi ni Fhamethodi¢f, o0 |, WiEr&a 6t loast 5o figx Substoate is dsaterayrion wehgnding, and

allowed to cool during bonding.

21. The method of claim 19, wherein the partial vacuum holds, at least partially, the first and
second substrates together during bonding.
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to be provided along the Iength of the printhead
assenbly to achieve the desired printing result. For

w0 eiob/0gwBBour photo quality inmages on A4 or US PEL/ABR005/000269

sized nedia at or around 1600dpi, the integrated
circuits 74 may have 13824 nozzl es per color.
Therefore, in the case where pBe printhead assenbly 22
is capable of printing in 4 colours (C, M Y, K), the
integrated circuits 74 may have around 53396 nozzl es
28li SpasG: sﬂ{)ﬁgtg S&l'ﬂi%l SHE l&ﬁ?r% 'tchfgegcgld sull):s'ti‘ﬁ% tﬁgﬁl ?ﬂ &h&l&asc‘«ffd first
where the print asse F I s capabl % printtng
S®s§¢tfs h?t‘/ilftﬁji Hlyrality of ¢tched MenOhes d@fmtdanarfmstévondlmturfv@) the picked trenches
fdr PecB9R4 4 NRAR& R ovi ded on the
sur g&!? rﬁg |n?egratedgg?$§%#%% In all such
arrangenents the el ectronics supportlng each nozzle
S 1t hfe RATEDsuMY dre R hi d
2, lFs TR o B P O b B,
enbodi ments thereof, various nDdlflcatlons will be
22PP2IEDkrd Anafh JF 25 4A0hL ¥ IRER R AR BB GicHA | e
he art W thout departin ron1 the 'scope and spirit
of the present invention. Accordingly, it is not
2% nte Fﬁl@ ﬁrst mgtratenﬁ“ %’ﬁﬁ E? VQIlcht 19 & se%@dnﬁ%t&gﬁggxﬁtgﬁj c&%{te to
elimtedto escription as set fort ereln,
but, rather, that the clains be broadly
260NSt{ U ﬁgt g&lbétla%%f %la 2 }E&qs 9 f\dm:gltél%t 1§1tSt
substrate to a secon strate conpr|3|ng
the steps of: (a) prOV|d|ng a first substrate havi ng a
l ur "ﬂﬁ: fiyst Q Stl%.{eCJf ? IB ﬁf W Sis gslftﬂtﬁ]e%g ﬂt%rﬁe é1{c§1tt.
on i ng surftace; provi |ng secon rate
hQV|ng a second bondi ng surface; and (c) bonding the
28118 tl"ﬁ@ ﬁﬂ%uﬂgra&bgf fcﬁgﬁ 23 %e}elﬂﬁ%lé @t&%ﬁ%eﬁ&@g a%ﬁﬁlfet%? & a width
toget her using an adhesive erein e adhesive
syfBgentyedrawan a liquadadhpsive byataptg:larymthnh e plurality of
etched trenches during bonding. 2. The nethod of claim
1, wherein the first substrate has a thickness of |ess
29.han The 6t svbgirateres claBn 27 fvehereist thoefchefl trshchiesrhave avilmest or a width of
' ate has a thickness of |ess than about
k%%%m£$%§%%§ﬁgigiThe nmet hod of claim1, wherein the
first substrate is an integrated circuit. 5. The

3(5;?} E?ﬂeé ﬁllbﬂllaty o}' cla % %}fére ﬁe gtbﬂeﬁttreﬁéﬁlgss’ BJV@E geﬂtl’?‘ ofht least 20

|ntegrate
microns.
31. The first substrate of claim 22, wherein the etched trenches have an aspect ratio of at least
3:1.
32. The first substrate of claim 22, wherein the etched trenches increase the effective surface

area of the first bonding surface by at least 20%.

33. The first substrate of claim 22, wherein the first bonding surface has a maximum surface

roughness R, of less than about 20 nm.

34, The first substrate of claim 22, wherein the first bonding surface has a maximum surface

roughness R, of less than about 5 nm.
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6. The nmethod of claim5, wherein the second substrate
is a nolded ink mani fold configured for nounting a
w@bkwragddsy of printhead integrated circuits theCEAN2007/000269
The nethod of claim1, wherein the etched trenches
have a dianmeter or a wdth sufficient to drawin a
i quid adhesive by capillary aotion. 8. The nethod of
claim1, wherein the etched trenches have a di aneter
or a wwdth of |ess than about 10 microns. 9. The
met hod of claim1, wherein the etched trenches have a
depth of at least 20 mcrons. 10. The nethod of claim
35,  whée Gistsubsieteaichin 22 rvevedinetbe fisstondingauyiase hasragtaveragsf surface
t r3. thod of claim1, wherein the
rcg%%eg%ﬁatorf%ﬁc é%al?oﬁgg)elgge the effective surface area of
the first bonding surface by at |east 20% 12. The
B{S}Et h qge ﬁxfst s(&{oﬂxlafg Jf 'cla\Mf §§,%lﬁhetiﬂﬁe f'lfs{ ﬁ‘c;nd.ﬁxgrg?rlfz{&g hgs%fa@&gge surface
as a maxl mum surface roughness -max 0 ess than
rquglngss ROf fnss thagaborh&nmet hod of claim 1, wherein the
first bonding surface has a maxi nrum surface roughness
Rmax of | ess than about 5 nm 14. The nethod of claim
37., wibe Bistsubdiratef ofickim B rvdiereip theififshabstirishaa a Tatab Thigmess Variation
f : of | ess than about 20 nm 15. The
(ﬁnlgk{)hogg&%%g% alﬂﬁ%ﬁ%ﬁer ein the first bonding surface
has an average surface roughness Ra of |ess than about

n i in t. LT .
38, bortbafis SOl 94 Ml a1 o habil Balt uffsive
| ess .than about 5. m crons. ;7. . The net hod of. claiml1,
er esi 1 V, ..
e ThOREnRST ey b5, h iUt HRBAOEE SR UIES <ifpe prising o
liguidrbased edbesiyre conpri sing a |iqui d-based adhesive. 109.
The nethod of claim1l, wherein at |east the first

substrate cools during bonding, thereby generating a
4par t Adionded@sngmblyreotipeisisg:ched trenches above t he

adhesi ve. ' ' .
the T vt CEaput Abelh B Aol Bl Brbiop D aftincl 882kt bonding
sufabewedl t o cool during bonding. 2 1. The net hod of

claim 19, ' i.al . .
2 115 IS0 M LA AL o
bedeg bangeddo thei fivef. bpadingsurfaps witlsanzsthesitee sui t abl e for

w&&rgigittﬂ:gadfxé%iv@ SREQNY, SYRSL LARRy, Y9 I neli A BALY fenchRl d

41, The bonded assembly of claim 40, wherein the first substrate has a thickness of less than

1000 microns.

42, The bonded assembly of claim 40, wherein the first substrate has a thickness of less than

250 microns.

43, The bonded assembly of claim 40, wherein the first substrate is a semiconductor integrated

circuit.

44, The bonded assembly of claim 40, wherein the first substrate ié a MEMS integrated circuit.
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substrate having a plurality of etched trenches
defined in a first bonding surface, the etched

W0 e@nosm337 bei ng configured for receiving the aPtEAUW®5/000269

during bonding. 23. The first substrate of claim?22,

havi ng a thickness of |ess than 1000 m crons. 24. The

first substrate of claim 22, Baving a thickness of

| ess than 250 m crons. 25. The first substrate of

claim 22, which is a sem conductor integrated circuit.

426. Thepdddes Essecth'tgl? bf éﬁlﬁ‘n A whdreth Medtrst sm{r&g i asgrﬁltﬂ@a@tegrated

i ntegrated circui The first substrate o [al m

cpguit- which is a prlnthead integrated circuit. 28. The

first substrate of claim 22, wherein the etched

trenches have a dianmeter or a wdth sufficient to draw

4on a The bendad asgerelaly o€clpip 4Qayhdreia the saeomi eubstrate is aftpdymer.

first substrate of claim 22, wherein the etched

trenches have a dianeter or a width of | ess than about

470 nilke bensled aembly ef ¢laimds, whesein thetseconf subistadteds2amolded ink manifold
t e | east

R R i Gl R AR B B RS, BB

wherein the etched trenches have an aspect ratio of at

4geas tTh@bJIIdC@QSSCI:Iﬁ? of él£1§1t4OSH£’e%1ﬁ RSty én@h{anga%ge a diameter or a width

wherein the etched trenches increase t ective

sufficieridedraydna Gquid péresive bt capidladiagdorsur f ace by at | east

20% 33. The first substrate of claim?22, wherein the

first bonding surface has a maxi num surface roughness
48n  x Toe bandedasserahly abdain 490whkarein g ctchpdirdnchesthava ihdiemetereor a width

oPlesGhAi M40 Mashei N the first bonding surface has a
maxi mum sur face roughness RnBx of |ess than about 5

nm 35. The first substrate of claim 22, wherein the

shir StThQQJhGEﬁ&sMI%@F&aﬁ%% wheréy ﬁfe%%ecfﬁ%n@ﬁé%%a eoéj ﬁﬁﬁ‘ﬁt least 20

@ of |ess than about 20 nm 36. The first su

IyeroRst ai m 22, wherein the first bonding surface has an

aver age surface roughness Ra of |ess than about 5 nm

37. The first substrate of claim 22, wherein the first

Ssubs Thalpandphassembiy piglaimid0 cwhrseis thyptdhed trapahes vy angispect ratio of at
1da6Sss; t han about 5 microns. 38. The first substrate of
clai'm 22, wherein the adhesive is a |iquid-based

adhesive. 39. The first substrate of claim 22, wherein

shhe qg@ﬁoﬂd&?asisénlﬁy ofacqﬁﬁsli(),vﬁhetréff the CRURR] tlre%l:lgeg ifbrease the effective
surface area of the first bonding surface by at least 20%.

53. The bonded assembly of claim 40, wherein the first bonding surface has a maximum

surface roughness R, of less than about 20 nm.

54, The bonded assembly of claim 40, wherein the first bonding surface has a maximum

surface roughness R, of less than about 5 nm.

55. The bonded assembly of claim 40, wherein the first bonding surface has an average surface
roughness R, of less than about 20 nm.

56. The bonded assembly of claim 40, wherein the first bonding surface has an average surface

roughness R, of less than about 5 nm.
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l'i qui d- based adhesi ve. 40. A bonded assenbly
conprising: (a) a first substrate having a plurality

w@booengdsed trenches defined in a first bondi ngPGUAT 281000269

and (b) a second substrate having a second bondi ng
surface, the second bondi ng surface being bonded to

the first bonding surface withRijan adhesive, wherein

the adhesive is received, at least partially, in the
plurality of etched trenches. 4 1. The bonded assenbly
of claim 40, wherein the first substrate has a

t hi ckness of |ess than 1000 m crons. 42. The bonded
54ss ey §onded ashenibly diFlaimpewiorein the fifst substrateibastarketad Thiglness

'ﬁGhErﬁgﬁﬁk% Ssoul 1 0 mcrons. 43. The bonded
Vg%se %a|n148 @ﬂzégln the first substrate is a
sentconductor integrated circuit. 44. The bonded
se L Aher i
S%i/E @It)én]tyoélgr a{sgcgﬂ i (?f(c%ll,lail i gsvﬂie%hﬁ thg 51% 165l ésgﬁld b@Ee% ahl’?esf@e
cl ai m 40, wherein the first substrate is a prlnthead
nteg £ : ' -
0, - v e Rt o shin 40\ B a HEHIRERERHL Yoo ElRk Hmprising o
hmwhuediaﬁsewbly of claim45, wherein the second
substrate is a nolded ink manifold configured for
mounting a plurality of printhead integrated circuits
6@.her &oninthegl assdlbompesingssenbl y of clai m 40, wherein
t he etche o
sufficie n?a ) % g’ ﬁlgérigs\?véfl pﬁﬁé@i&n@%@{éﬁgﬁ@g |9v e g}g gﬁl 1nlte§rra§/ed ctrouit
caprisigg. 49. The bonded assenbly of cIa|n14O wher ei n

the g %@J 8%£?M@X Brofl TR B th@advt\ﬁ Qte&) HJ fi>S
BERED SR TomleN gy qeffisldliled

t han m Cr ons. e bon asse
cl ai aplaglityfankeiunply bennele foe supphyénsohieforh atpeckaldd et)!ﬂnh pugfthead

uﬁ%r<§Q§£mggt &ﬁﬁgﬁﬁ%dl The bonded assenbly of claim

, wherein e et trenches have an aspect ratio
of at pluesditst of3tched tsﬂlche?rﬁefu@dritd‘@db@ss’@bm@/ of claim 40,

\;‘ﬂ ?; Z'Cg tagbz g:%t}&%lfglpl 2 St \gﬁ{ng @12‘5&;: glgeeb%%%sﬁgé:df %fch grmthead

inpe@o#ed circuit being bonded to the mountmg surface with an adhesive,

wherein the adhesive is received, at least partially, in the plurality of etched trenches.

61. The printhead assembly of claim 60, wherein each printhead integrated circuit has a

thickness of less than 250 microns.

62. The printhead assembly of claim 60, wherein the ink manifold is a molded ink manifold
formed from a polymer.

63. The printhead assembly of claim 60, wherein the etched trenches have a diameter or a width

sufficient to draw in a liquid adhesive by capillary action.

64. The printhead assembly of claim 60, wherein the etched trenches have a diameter or a width

of less than about 10 microns.

65. The printhead assembly of claim 60, wherein the etched trenches have a depth of at least 20

microns.
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53. The bonded assenbly of claim 40, wherein the first
bondi ng surface has a maxi mum surface roughness R of
wo e®s/08433n about 20 nm 54. The bonded assenbl BCDAU2005/000269
cl ai m 40, wherein the first bonding surface has a
maxi mum sur face roughness Rn x of |ess than about 5
nm 55. The bonded assenbly ofi2cl ai m 40, wherein the
first bonding surface has an average surface roughness
R of less than about 20 nm 56. The bonded assenbly of
cl ai m 40, wherein the first bonding surface has an
average surface roughness Ra of |ess than about 5
6ym 5°The minshdad asterablaoEeaibl 80, wherein fieratehed trosrbesdiape aurpspect ratio of at
kL%% st substrate has a Total Thickness Variation (TTV)
[‘ess than about 5 microns. 58. The bonded assenbly
of claim40, wherein the adhesive is a |liquid-based
6’ﬁd he F g%gnntée%d as-ggﬁblp Bpﬂﬁﬂx 6> @ﬁémh Yheq;tch%b ﬁéﬂ&é‘s%crgmg{hg eBective
the a Ive I's an esi vé tape conpri si
surfageiirda ofzeseltbagkiidssinface bg@t least %ﬁ% nt head as s e nbl y
conprising: (a) a plurality of printhead integrated
circuits, each printhead integrated circuit
6%onp ffh@pmgheaé agserolln bf ¢lgimg0, whereih eschfhaeksinld suifacg hfisagmgximum surface
“ﬁF mﬁ&ﬁsﬁﬂhﬁbﬂ%?g)b@tegrated circuit; a plurality
of In supp anne or supplying ink froma
backsi de of the printhead integrated circuit to the
0zz t ] i
6%1 he ‘gg«g i d QSSH%]H{I g§ dhih élb];‘] ‘Igﬁér?giﬁ I%?ch] bgaﬁgdél%ﬁrgfggﬁnh&qgaﬂlﬁum surface
rwnmmwaRmhgﬁh$d®@ahmhénmack5|de of each printhead
integrated circuit being bonded to the nounting
surface with an adhesive, wherein the adhesive is
7¢.eceilheprintizpad psseshly phelaim0, yherpin eadhdaghsideaiiifaog hegfan average surface
t The printhead assenbly of claim
]D g&ﬁﬁﬂ%fggﬁggggﬂxﬁh%%y%ead integrated circuit has a
t hi ckness of |ess than 250 microns. 62. The printhead
sse e [
7ot ankt priflcal nufE B BRI flr il Boch PO A8 bk Bvornge surfuce
ropghnesshian lessthemdbloyt Jofmcl ai m 60, wherein the etched
trenches have a dianeter or a width sufficient to draw

in a liquid adhesive by capillary action.
72. The printhead assembly of claim 60, wherein each printhead integrated circuit has a Total

Thickness Variation (TTV) of less than about 5 microns.

73. The printhead assembly of claim 60, wherein the adhesive is a liquid-based adhesive.

74. The printhead assembly of claim 60, wherein the adhesive is an adhesive tape comprising a

liquid-based adhesive.

75. A printer comprising the printhead assembly of claim 60.

76. The printer of claim 75, which is a pagewidth inkjet printer.

77. A printhead integrated circuit suitable for bonding to a mounting surface of an ink manifold

using an adhesive, said printhead integrated circuit comprising:

a plurality of nozzles formed on a front side of the printhead integrated circuit;
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64. The printhead assenbly of claim60, wherein the
etched trenches have a dianmeter or a wdth of |ess
wao bae/osgsaut 10 microns. 65. The printhead assendi/xuaf0s/000269
cl ai m 60, wherein the etched trenches have a depth of
at least 20 mcrons. 66. The printhead assenbly of
claim 60, wherein the etched 83enches have an aspect
ratio of at least 3:1. 67. The printhead assenbly of
claim 60, wherein the etched trenches increase the
ef f egt,j v (R iT-Tel IRT=14 5@ﬁﬁEE'
.Ieas?b%%g?ﬁgg. ng9§%?ﬁ?%g§g&223enblgagf%%ﬁgl%?%%?pﬁ&mmd
injgeated dircpistorheneerst; ded surf ace has a maxi mum surface
r o u g . . d .
or i g0 kbR rinEfeS AT AROULKE M okl ekt boigg configed
fog gecpiying theashhesivewuiing handinef ace roughness Rn x of less
than about 5 nm 70. The printhead assenbly of claim
60, wherein each backside surface has an average
T&ur f Aberrimipghncogmterirghit pletpim ' Rehaviab 6 thicknessfiiesszthan Z¥qenicrons.
pri nthead assenbly of claim 60, wherein each backsi de
surface has an average surface roughness Ra of |ess
79-han Thpprinthesd intagrapel cirppipofisiaim 7 herlpres the sishsd teshchsh hivea diameter or
=Y 1 [ .circuit has a
aggggﬁﬁﬁﬁﬁggﬁgggahgé$§%?%%gf%gb%&g%&ﬁgg%”than about 5
m crons. 73. The printhead assenbly of clai m 60,
e r . 3 5 - .
e b e R e & A s PERER ks e o diameero
a withle 8f lgss thag abeyt 4@ mésspnse t ape conprising a |iqui d- based
adhesive. 75. A printer conprising the printhead
assenbly of claim®60. 76. The printer of claim?75,
8ahi che Rrinthepdipesaratidteirowikpfetainp 77.rherein the etcpeddrenehen bawg a depth of at
1ehRbeAGLARd circuit suitable for bonding to a nounting
surface of an ink manifold using an adhesive, said
printhead integrated circuit conprising: a plurality
f n . Q. ' 3 i
P ot oqrt S e P RRA ARGy f S im 70 Wl 0 B4 R B v an aspect
rafippf &lgspi yl.-ng i nk from a backsi de of the printhead
integrated circuit to the nozzles; and a plurality of
etched trenches defined in the backside, the etched
83.r en&heeryintehdigtagesiteddi ciyowibef clabn 77.excherain thg etchesl tredéhes ingrsase the

ef@éé{iif%rfgwé.aw the first bonding surface by at least 20%.

84. The printhead integrated circuit of claim 77, wherein the first bonding surface has a

maximum surface roughness R, of less than about 20 nm.

85. The printhead integrated circuit of claim 77, wherein the first bonding surface has a

maximum surface roughness R, of less than about 5 nm.

86. The printhead integrated circuit of claim 77, wherein the first bonding surface has an

average surface roughness R, of less than about 20 nm.

87. The printhead integrated circuit of claim 77, wherein the first bonding surface has an

average surface roughness R, of less than about 5 nm.



78. The printhead integrated circuit of claim 77,
havi ng a thickness of |ess than 250 mi crons. 79. The
w@eionosmsad i ntegrated circuit of claim 77, wheP€i/AULI08/000269
etched trenches have a dianmeter or a width sufficient
to drawin a liquid adhesive by capillary action. 80.
The printhead integrated circgyt of claim 77, wherein
the etched trenches have a dianeter or a width of |ess
than about 10 microns. 81. The printhead integrated
irc 11 tHe
8§ 1.C g?%p@th%?%}tggé%& o] E’ﬁé}%ﬂﬂsﬁ %ﬁr@g f t% r"rlﬁfr'c}&% ESVARYEn (TTV) of
kﬁﬁﬂ@@ﬂ@@bﬁﬂmxm@U|t of cIa|n177 wherein the etched
trenches have an aspect ratio of at least 3:1. 83. The
printhead integrated circuit of claim 77, wherein the
881 ¢ hddie firsbsvbbieate dfrndaie A% evhehpin bf pdlssive & adignildesedadesivef
the first bonding surface by at | east 20% 84. The
printhead integrated circuit of claim77, wherein the
99i r stThp 6r$ti$wbgtraéwﬂeée¢te Thaehereimiix pdhesive israh adssivotaghenegsising a
hﬁﬁd¥m§£ Se.than about 20 nm 85. The printhead
I'nt egrate CIFCUIt of claim77, wherein the first
bondi ng surface has a maxi mum surface roughness Rn x
of less than about 5 nm 86. The printhead integrated
circuit of claim77, wherein the first bondi ng surface
has an average surface roughness Ra of |ess than about
20 nm 87. The printhead integrated circuit of claim
77, wherein the first bonding surface has an average
surface roughness Ra of |ess than about 5 nm 88. The
printhead integrated circuit of claim77, having a
Total Thickness Variation (TTV) of |less than about 5
mcrons. 89. The first substrate of claim77, wherein
the adhesive is a |liquid-based adhesive. 90. The first
substrate of claim 77, wherein the adhesive is an
adhesi ve tape conprising a |iquid-based adhesi ve.



