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PRI NTHEAD W TH PRESSURE- DAMPENI NG STRUCTURES Fi el d of
the I nvention The present invention relates to the

WO p@vMe80 printers and particularly inkjet priPCHhate®7/001833

It has been developed primarily to inprove print

quality and reliability in high resolution printheads.
Background of the Invention Many different types of

printi ng ARINTHEAD Wil RRESSUREFBANP ENINGSS TRE CRHRER

are presently in use. The known forms of print have a
variety of nethods for marking the print nedia with a
Fieldofaid Invartionng nedi a. Conmonly used forns of

grolpglt Jrl;geqp Iee%r?]r(ft 61LIJV(je%tl(9 f Ielstees ()g[[le fi e%l(li (r)]gprmlte?ss aen%l p rljulc e rlley 191(]6‘[ printheads. It
bhdhdeaadevgapd mnmanhytt@n@,roxfelplnm queht@ Iankérehabllhm @r gl rewawlon printheads.
printers, dye sublimation printers and inkjet printers

both of the drop on denmand and conti nuous flow type.
Eam@mnmp@fdﬁlpvmmmer has its own advant ages and

pro .bl any. i (r(f‘ fent %H_Bﬁsolf gren%tfng g? %een invelig d ’largeu %lallberydf Wh{ch grﬁ presently in

relia cons ruc |on and operatl

efeCcThd kmowe ﬁoeunl; oﬁpelaﬂ&ve zt meifyloéindthmfs f@rlmhaﬂp@ thprinmiedigyith a relevant
vvhreine i n j derived from :
g%remg rmefir%r orlnm&n 16szegkl ﬁfi 6}(9 1r§ 1nc1u(fc] oﬁl%e? %réngllnﬁ\é?sg/r pnnt?ng and copying

ﬁrwimd dot nputrixrggrei 1inyacdpmntetrs; thietngal papemmtess; filen racuaidewsethstaital Wax printers,
Hbl mation r1’){1‘@95 a{nﬁ glrke%tgnrtltgr(s: l;](g]dl IMESqr ]8[? ?Ilh eﬂae& Tng corﬁmuoug flow type.

ave been i hiven ra survey o
Egheéype nfigintes havatd ewh advamtages tridgirebldms whebbwsidgring cost, speed, quality,

" h@onht\énfm 1cnw%f@1%5{r80%013_%}1%&£’%gt90%t€ on and Histori cal

ers vices, Editors R

Dube c]n raxad ySirShe rﬁel,d off ey 5 p@ﬁﬁg,—wh@ﬂt@l e(acﬂﬁatayldudl plkel\bétnk is derived
[i n i di f.f er. t

B PASAl R B TP b TR PR st and

}zn’rsianmnwgreappears to date back to at | east 1929 V\,her ein

us Pal(/[eny dlfl}Qent i]'ec 1que on 1Xk c nn? grhave C %%een edlil Fgll ané%rvey of the field,
f or m of >cont I NUOUS %rea el'ec

pfdranté i g1addjS akatidnby BHOG2 7‘510@’,1'111134&69111‘[13@ $rorodm<$101h osldBstarical
p%I'SéDGC R]Fl af tput l?a%(? & el%/?:e | Egljto?s R Bubec %n’bl% %hrellgl p%geltsrigmt %}ﬁ (1988).

reamis 1o
f r equiah (k},t pmites themsesa:ead;qnm i imahyddi§@ecragypts0 Thaudeatthnopa continuous

s%leegnair;) 1n 1nk u]-fle-p | %tlt %?al%gp : 10 ﬁate g’acl% ¥0€It 1easlf|:1 §£9 w&e%mti%/s Pate(nt No. 1941001

severa C udi ng
by H@sﬂﬁh@h)samtsmt}ﬂn foﬁﬁﬂﬂx@@tﬂmm}s s&’/weetlecet) stafic) ink jet prmtmg

EIO ﬁ_ﬁgﬁ% y%%él{[ 5%6%%?ye§“iggt als td1 1§%€9 a gro R (ﬁ‘ a COI%IHL(S)I{S r1911( jet printing including
e stizpehaat the ikgst stremss mp@llaahdénwlam@drewnWtro—emuc fa&ld so as to cause
(ci]‘n %yeﬁarat‘fflot e rﬂna It\elg%x%lc:{)’u% ?’sgs?g %ml Qevéam aél%flﬁ!(%nneljﬁjgl%%d%é mjet and Scitex
@&&3@1@ Ralc@i7199. 3Wﬁ4&hb3d$\mt emsles a squeeze

Piezoelectric ink jet printers are also one form of commonly utilized ink jet printing device.
Piezoelectric systems are disclosed by Kyser et. al. in US Patent No. 3946398 (1970) which utilizes a
diaphragm mode of operation, by Zolten in US Patent 3683212 (1970) which discloses a squeeze
mode of operation of a piezoelectric crystal, Stemme in US Patent No. 3747120 (1972) discloses a
bend mode of piezoelectric operation, Howkins in US Patent No. 4459601 discloses a piezoelectric
push mode actuation of the ink jet stream and Fischbeck in US 4584590 which discloses a shear mode
type of piezoelectric transducer element.

Recently, thermal ink jet printing has become an extremely popular form of ink jet printing.
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node of operation of a piezoelectric crystal, Stemre
in US Patent No. 3747120 (1972) discl oses a bend node

w@Roopiezael ectri c operation, Howkins in US PatBCI/AN2N07/001833

4459601 discloses a piezoelectgic push node actuation

3liles11&lf ]Stsprm%( b tg(ﬁlmg},les u?&d% ?])(’?36 dS sngeg Zthg? S‘ in %%%8’91 6§m 99&5 and

Vaahsdulde 'S @htememovz&emmmb yﬁoretrieetrolfmd refefdﬁgce@ths@ﬁﬂemmkmpnntlng
%&nl({ues A leerl])zl ong Xhe ra(gtg/g! 9{1 %c?r%thg d:ﬁlg[é)r \IVE 8}} Tesplts nhthe creation of a
bhbbkelmaseﬂsthgte&p@ha sath z&la nbm@hﬁﬁ)fhé'r]:ﬁ&a@s’bgm@ ):Jeemd of ink from an
%ﬁ%&g ﬁ%nne(it% ﬁ[(é gle Safinedsn et (a:ceeg)ntA' %%ggvégt é)(lj‘llBl e(dla I}{mtmrg dﬁ¥1cel,s] ytilizing the
tlamhnlnemmﬂsctnzhatarer ednyfattped by hﬂ&nmtumtmublmﬁ; C@tﬁor&ﬁnd Hewlett Packard.

glf € gt %8%% l%ée g[ci%rlrll fr%m '(i:hcents o%mr}gg Ié’l%ly (ﬁf? ent {yg e prtlr tlng%ghen%}olgles are available.

Whallyha Itrhmnghghnclagbsmulﬂ heve Bjnmﬂbdr ofkieelfablemkrﬁﬁutdsmf e include inexpensive

re. onn 0 the
%u\(/:a(l)’] operafion. b S % h speeE) 10n safg gr\l/dl Cé)gtg nualtlsqf)nggerm OpFl‘ﬁlthl’l etc. Each

eblmotogy)mhyhlmverad ovacatdumtarges aad dls;maamf@m lth’eead:ab(yf cost, speed quality,

r'é? gl)l‘llba%é\gzererﬁlrs X Ssyrr(f q]ﬁgg’?fgrgrésgr%enﬁn Operdl 10n P]F @rag(ﬁ %ontsumA%les

of pr Bugtpiyting 1tﬂefrbm @h ﬁgnessrvaneo avgi th@.isdnel dehsdsqiablged nazzles isa
gatrlilc:hltla{g g?aéltgr?g%% gitélg—gégolﬁ{] agewﬁ‘Pﬁe iRt 6?1 m 1s %dea ng llelk ( pressure

i'nexpensi ruction
apes athbonanoieglopsporidg. d}mmgpnmtmg, swlf mzale dcts hkﬁ: a plmqmo that cach

L(?ZQ %brp 1% re ﬁed W dtﬂ d‘rﬁ(t ati oslt:'actra]lnt%r?e%gsﬂ}(l) ﬁgl){mg% nozz e cham ers from
own a vVa van ages t easS Ol COSt,
hpb(mﬂ;hcapwtdr]aISYQ g rséicblaintl’ldel‘ %yl;lcop dingide ws.a Geilitadsnylilling ¢fjnozzle
am% ngikuction operat ion, durability and consumabl es.
y| ng 5HK™% om an ink reservoir to many t housand
d e n S eHywpac kzaehdn pmtmg esas¢ssit & enazﬂlyumpd)ramt thdtah dnageot iflaod out from
nozgfg (ﬁ‘)een?r%s Ut onto grelr\l%l dl}ace rPll dln%%f this nauﬁe l?as X dnfejterlous effect on
avol n ressudre surges
irit qtlalmgandlﬁwylrﬂgurp lfllequenﬂ’lgeanmg bha pﬁmhéad n&lﬁttalahdelsaum Flooding is a
a refi nk
ga[r%latr pro%hep Lin Bl % 8 ee 4P ygew'llﬂ%ﬂ Lt Eea Whﬁrg 2 Zr atlvekvv%e madt'of ink moves
fowardls baoti moghd dfitiee pmthead alrimg (oentgl.g Bliid mcang mads off nhk,has an associated
réll;arb gt}r}%hdl %r)r((iaﬁs;e 1 rto c%ntmue: ieﬁllgt aI“ (?1% nE)z\%Ees evennv%le{l I‘prlrrl]tlng ceaeses The
gueasnehc mpmentem efpnh fird thte 1nk]suppﬂ§aﬂyt;temhth¢ hiigide t@dfsk oflﬂxbodmg
rl OOd oiffns J ﬁorrresgorez | epe(r)l em n r sehra]l\qe l?en}l orot osed Rl the 1n‘1;I U y system,
f ace. % (Ill’l’*9 l% ISI’] ure asaapperlousefsé)@
whicjpabsntb thmabssmy wandofiielybaireguppled iorthqnmnles.dhéemn tig Applicant has
t fenance station di ng .i
gesgrtlbeﬁ r%oxes %Bf% d commufiica 1%n With'1 ng s%}og gglme(sjgxhhw%rhia}/ﬁ zhdam&)emng effect
whmk ereasuree&kfazeas Vet g/mllalrsgtesms&nbbresmte dampesng, cf@ends is made to

ﬁg\gIIERP %HngEF Ehe conﬁertrlltsn (t)fh wa"il(gl 19 Herreln rrplor% etd %g cro V\%re%ﬁence

mass an assocCl a
anntiaaw,ses dﬂkalﬂ@tocarlinmSome divealal thrgmk suymyrswtmh,ess tlew thi pressure wave
The the mentum of ink
assom tgc{ w1ﬂ1< g of ink can l%h% I?Geéihe en P]ﬁ 1n'gic§21<seso f

f I oodHn‘gever the use of air to absorb pressure surges is not wholly satisfactory. Outgassing of
ink is a particular problem with air-dampening structures. Outgassing is undesirable, because air

bubbles in the ink can lead to blockages in ink supply lines, and even initiate catastrophic printhead
depriming. Furthermore, air-dampening structures are usually incorporated into ink supply systems

a relatively long distance upstream of the inkjet nozzles — typically in a molded ink manifolds to
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To this end, pressure danpening structures have been
proposed in the ink supply system which absorb the

WQe@ss61780 wave of ink being supplied to the nor@l/as2007/001833

Hi therto, the Appl i cant has de§cri bed air boxes in

ation wt whi ch hav :
A AN ER YRR Mol D SR B Al Mo Pon Fructures win

glillsaurg 8 isignificdnt mnklemumslsam wll mbabpdmnbgd by tbé elrﬂmmmng structures.
(Rél? REF
ga %uﬂthls Pllur?lt%l(%‘.%l yorate % & 8%%33 ' er e%sc ‘e”ﬁ“’E nat laréf‘ glume of ink
umqm&ddesmmamMscangmhnmmabne give' in the I nk supply
fn);\sut ﬁg glbe Fsualt)l % C;%ov@ 1%1%)%80'. 5t ae\?lﬁlg (s:trua(l: ulres V\'incﬁl arc capable of
dﬂalﬁmg prdSlml‘Esn@‘es irt lhb suppledab irdret ndizleeabﬁ mueta 0}ﬁth€$81bl‘ems of outgassing,
91% desniab CS %Vr()ldo air rn?éa&lrl\}ﬁsa{saacntlegﬁsy tgr 9‘1 ; n}%?]lé pIc ure s[u{ﬁes It would be

fandlgrai%srah@ to mirﬁmde shema:lsd o, inlbletedss eheaiamphuuy}hme;tunem altdhhe inkjet
honzléleg&)nasltoeﬁd r(‘):voe tbl fclélg efSanI Ha I nek nS ug&(ﬁé’ l'ines, and
eVER 1 ntT at’é ca ¢y print he eéprim ng

Furthernore, air- danpenlng structures are usually

n 0 ink supply systens a relatively |ong
élgghﬁzf%“ﬁgv?ggﬁtof the inkjet nozzles - typically in
B anfidbtchejebei thkpmrmm Ihmdndsn pmwﬁescﬂn igkjdvMBh@icomprédits | s

nount ed. An uaF Qunst rean ég such air-danpeni ng
structures ' P% carry a’significant nomentum
that wll mmtzzbeplm@crbgdaﬂdy)lw&i@ afi mzz]@:mp@nhhng
structures, S em rrsOb 8 1I ?urakt)l% fdnozﬂe ssemblies, said
pagew dt h prlnFﬁQaH§ mﬁ WHE%r arge vol umg of
i nk cokpapdcsystomicpaphidingomn @Iaswmamndmgwtdt daﬁmbréladwt off said nozzle plate;
woul d_ be desirable to provide inproved danpening
struc?ures whi ch are capabl e of absorbing pressure
surges in atﬂéastsump ptebsck- dampiemkg stuctmmzm)lsieisnedlim sayd m\t adfaid nozzle
;Cgl gf)lgtgl &L trkrl.%tfmkO ﬁrte% Sffuctgatlons in sa1l('i rg( SUL n‘Bpelﬁ g}?]spem are 8amLPened by said
surgemﬁ%hm(MUmhdmbﬁnmexher deS|rabIe to mnimze the
mass of ink between the danpening structures and the
i nkj et nozzles so as to inprove the efficacy of any
Oaqrethy, ngd stlstseme pBusmadampshing keactunyemntpirisss: | n a first
aspect the Qen?ﬁe?f{‘md tn”s‘é %taﬁ't 8Psaf%f %%%19 SiticAfhgl NKJ et
pri nt head conpr % nozzl e
assenbl|esaﬂauwozmmbmpéamhmﬁpm9mmggaﬂafm.plurality of
nozzl e assenblies; an ink supply system for supplying
ink to said plurality of nozzle assenblies, said ink
Opimkly, s3id flerible ormbiagée hay adfouhga s ddneofdarn than 1 0GANIPa.
defined by part of said nozzle plate; and at | east one
pressur e-danpeni ng structure positioned in said part
Optimallyd said flzdide membrane is a comprised of a polymer layer.

Optionally, said polymer layer covers said nozzle plate
Optionally, said polymer layer is hydrophobic.
Optionally, said polymer layer is resistant to removal by an oxidizing plasma.

Optionally, said polymer layer is comprised of polydimethylsiloxane (PDMS).
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pl ate, such that ink pressure fluctuations in said ink
supply system are danpened by sai d pressure-danpeni ng

W@ Rao61BEe. Optionally, said at | east one PCT/AU2007/001833

pressur e-danpeni ng structure cgnprises: a vent defined

in said part of said nozzle plate; and a flexible

menbr ane sealingly covering said vent. Optionally,

B flrtlidr espiedttiee priartoadcvenphiss aglivdimgf ﬁidmnfd;sﬂruﬂarmfening ssuctures, said

%oq%erjl%gp del}zpmg %qralﬁ)égfl fJ’eXible mer%)r%nes ¥or s?a‘lamgqe covgrlrb%?acﬁ' yent.

I ayer covers sai d nozzl e pI ate QOptional I y, said
f%la %lql?ergép?égheséﬂsnﬂ{é C{j rprlses a? ca g%dapressure éa Se%lll’% SPI’U.C‘[XI‘GS per squarc
mefsmhiolzg/lc:plaal d pol ymer Iayer is conpri sed of
pol ydi net hyl si |l oxane (PDM5).In a further aspect the
printhead conprises a plurality of said
pptdxmsllly eddaalrrpsdnitmn sdid pressureatmmps@ngistipotusermpd af leagesne of said nozzle
adsgg IbIHegI% 18 B mdmlc o gf fl exi bl e menbranes for
gl'y Eover i ng each vent. In a further aspect the

prl nt head conpri ses at | east 100 pressure-danmpeni ng

ructures peh sguare cm.of  said nozzle plate.
a%ttl rryaiII1 a drs nY: PPt Ween said pressur e- danpeni ng
structure an@zatchdrﬂ&shavmgei r@fzzls apedulm(and: Inemhsﬁa pbfined sherein, said
is |es nlg%em ﬂund ((,‘:orn?nrllémca Qha‘? | 1|n¥S C annelZ ancF
assenbly CONPFi Ses:  a Nnozz Wg\?’ a’nozzl e
aperture amdacaratoirfdrejectlioatof dkfthm@l Sbidelpmlfnapeﬂm.d i nk
inlet being in fluid communication with an ink supply
channel ; and an actuator for ejection of ink through
Opfiwhalyo zadheozghechmbe.is Ophédomal SIuyfacee)é@ brimtbed Isebstia raernozzle
(I;]harzni)?r cn%%nﬁ%%g rootd %&%%Paprt fr@m@ tb';t?agec an g[%%%lf‘stegtregc?hﬁ‘g Qetween said
sal dldsauldsubsaate saldahomlec@ﬂadlrb belagd@'mdd mgaid esoheaheaslarodf defining part
dtdgenoz %%I d substrate, said nozzle aperture being

“Pi%%ai d roof and each roof defining part of

the nozzle plate. QOtI onal | y, sal d nozzl e charrbers are

ghEan QW O C ha I]]
tlona%rd é?lng Pozgf%\,\% mlz:easn é r{anée({m r(avsh %acF 60% ci') A u SIe C a}nlbelg having an
&dgxaam’nhk saudgit ewdmg dongitadikallg @dydcutlnt sabierpwgsauﬂsﬁk ﬂmdult being defined
t ween sal zzI I and sal, d,substrat e n ai .
ge cch said Do z I en aén 54 Isﬁbes anfl 8%1[% nk IC():glrrl Uit bfllné d%fgneg gtﬁaasp partially by

sufid :itéasttoncmcmdamwdldu t wall.

Optionally, said ink conduit supplies ink to a plurality of said ink chambers via a sidewall ink inlet

defined in each nozzle chamber.

Optionally, said ink conduit is shared by a pair of rows.

Optionally, said ink conduit is connected to one or more ink inlet passages, each ink inlet passage
extending from said ink conduit through said substrate, and each ink inlet passage extending

substantially perpendicularly with respect to said nozzle plate and said ink conduit..

Optionally, each ink inlet passage is aligned with a respective pressure-dampening structure in said

nozzle plate.
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Optionally, said ink conduit supplies ink to a
plurality of said ink chanbers via a sidewall ink

W0 pdoeveried i ned i n each nozzl e chanber. Opti onabCHAUSMIT/A01833

ink conduit is shared by a paig of rows. Optionally,
said ink conduit is connected to one or nore ink inlet
passages, each ink inlet passage extending fromsaid
Optkonalby) darihtink infeoprgdags aicdnsctbd toraatiek, supplg clemodi defivied imdagt substrate,
Pa‘rfl R %.ﬁ)p Xcthgnnn%i ggz‘ﬁcirlil b%f( ?rnrtnl oa]lp(l)s%e Bger g Qﬂls l'él[raelltlé %Iéfatvx\lne %ohsaid nozzle
respec 0 sald nozzte pPat@ and” Sal d Rk CORduT ..
od¢mtdieal | y, each ink inlet passage is aligned wwth a
respecti ve pressure-danpening structure in said nozzle

pl ate. Optionally, each ink inlet passage is connected
tno fanhdr pdpesulppd iy poivakdh e brigbdaid ireckrated daibidcsubsingat e,
sai d ink sgggb¥t§hannel receiving ink from opposite
side of sald dubStrate relative to said nozzle
assenbl i esaplonlity dfupizhearsscabpechhrnidden gaiil substray; ieakdchozzle assembly
print Haevand 2 nr(])% a95 ‘Fjlel;‘u?r(;cj aftd drcad ta of PRIl o b8 ink Fhrdi S%ird%%zez’le aperture;
a plurafﬁty 0 572 8RS ENBIOT &3 T Rea e e A"d
subst r at e, ddachcuiyzidcgicalys@mxcied hasacingf saidnowatos;
aperture ang, on AG! dALAL: LALIELECL 08O Lilfit hrough
sai d nozzl e aperture; dgivep0|rd%|ty e ec?rlcally
connect ed twinkaghplycfstsaifd segiyiad iok & sasl phoality ef plzat essemblies, said
Cove Sy Ph OB AR FaTE TSP P mrt i
nozzl emdassenbl i es, said ink supply system conprising
at | east or]t%@a%toorﬁd lfl)%et suV\e@cllal pgr%LI glreug:m?ey o[s)f%rértl d(%lfl s dy agt of said nozzle
nozzl e pla%e, and’at [east’ one pressur e- anpenl%g
st r ucplate ssuplothit inlopregduic ilustaatabnparshid ik wpply syserrdre dampened by said

| at e uch, that ink pressure fluctuations in said ink
gupplVf§§§F%ﬁ¥§?%g%%%%§hed by sai d pressure-danpeni ng
structure. In a second aspect the present invention

rovides an jnkjet .printer conprising:. .an Inkj.et
B g Rl TR Ryl re YO R P TR e

i nk reser vai inkjegniniheikd Isnrimglaylsalgy efmobdes; suppl yi ng i nk
fromsaid %Hmkﬁﬁéﬁ %@%n%ﬂk reservoir to said plurality
of nozzl es, salg’fﬁk supply system conprising at | east
one pr essunenk suppbrsysigm sdrsugplyingink domdaidpelaasngne ink reservoir to said

{lreaﬁtsyuorfgozfz els‘l,cstolil(‘iei‘rtlkI S%Bﬁ Pe?nr (IJO?an)(I}lSelldlg Qt%eassta (;ng ppegszu%c!—(?a%pening structurc

ex
VVE
for dampening pressure fluctuations experienced by said nozzles,
wherein a distance between said at least one pressure-dampening structure and at least one of said

nozzles is less than 100 microns.

Optionally, the distance between said at least one pressure-dampening structure and at least one of

said nozzles is less than 50 microns.

Optionally, the distance between said at least one pressure-dampening structure and at least one of

said nozzles is less than 25 microns.
Optionally, said printhead comprises part of said ink supply system.

Optionally, said ink supply system comprises at least 100 pressure-dampening structures.
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wherein a di stance between said at | east one
pressur e-danpeni ng structure and at | east one of said

Woow2/06536 s | ess than 100 m crons. Optional |y, P€TAU2007/001833

di stance between said at |east ,one pressure-danpening
structure and at | east one of said nozzles is |less
than 50 mcrons. Optionally, the distance between said
aptidnelys taid ik spypdsgsea-cdappen atigpssIG0pedstine dansnag streasts.
one of said nozzles is less than 25 m crons.
Optionally, said printhead conprises part of said ink
Optigmk Ny, said indrsuppGodyistomalomyrises afi lehsi K0 prepyuteydagypshiegistructures.
conprises at | east 100 pressure-danpening
structures.Optionally, said ink supply system
Optigmeilys ead atinth@d som@pBOs: pr essur e- danpeni ng structures.
Optional ly systentconprlses at | east
1000 pressﬂtlﬂ?ﬁimdg'OanZZ?é(ﬁ)IE ?udtures Optionally, said
print head cmqaklpiaeﬁscovamglsam@luratlyy @tfnomfzdtambcrttanber S; a
nozzl e plate al d ral it nozzle .
chanber s: 3 prrlJr% Qea? hné(agpp%h félstegl £ 1i sup%lg;%g 1nk t sarl(f %hdrrajtgiy )?if H%ZZIG
ink t chashr:lel spidtprlathcddynlotupplyzszdt@n cdnamismg 8t lesadrd conduit wall defined by
printhea system conpri sing at |east one
conduft Qstn%%gﬁﬁmya.§ part of said nozzle plate; and
the at | eatt a0pst preesssure dagrp@psngtist pastioucdsin said part of said nozzle
p05|t|pned in said part of said nozzle plate.
Cptlo%aﬁly, the at |east one pressure-danpening
structure conprlses a vent defined in said part of

ate: and a flexi nhrane sealingly
OB e B 1B B o A s P ST SRR o7 € ey ane
has a YbungV@ndﬁﬂmdUBMﬂmmhe&EKhWadeﬁﬁﬁanMPa

Optional ly gp xi b] conprised of a
pol ynmer | ail/fe]?XaM pLi o ran? te%m%zy c"éigmérsaﬁnggmr ayer covers

said nozzle plate Cptlonally, sald polyner Iayer i's

6gt na’tlyc: %% cx1@o n‘%émlbrane X% aSYLolug%’?Hl%dtglule\ﬁ%ss thafy I1 @d&%?er

rinter co I'Ses a ura
sald pressure danpenlng structures sai d polyner | ayer
n of flex ranes for
ggtl(inafl galgl ﬂQxﬂ%e'ilc Imﬁtél%égcﬁ a comPnse&){ %0 %Pe[r layer ach nozzl e

chanber |s formed on a surface of a prlnthead

ubstfate qach nozzl e chanb r qnpr|S|ng a roof
1
é°€ééy ast%%P?}??roarﬁes%OV Pstbst7ate™and sidewal | s

extendlng bet ween sai d
Optionally, said polymer layer is comprised of polydimethylsiloxane (PDMS).

In another aspect the inkjet printer comprises a plurality of said pressure-dampening structures, said

polymer layer defining a plurality of flexible membranes for sealingly covering each vent.

Optionally, each nozzle chamber is formed on a surface of a printhead substrate, each nozzle
chamber comprising a roof spaced apart from said substrate and sidewalls extending between said
roof and said substrate, said roof having a nozzle aperture defined therein, and each roof defining

part of said nozzle plate.

Optionally, said nozzle chambers are arranged in rows, each row of nozzle chambers having an

associated ink conduit extending longitudinally adjacent said row, said ink conduit being defined
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roof and said substrate, said roof having a nozzle
aperture defined therein, and each roof defining part

w@R00gaei3nozzl e plate. Optionally, said nozzl eP€ChaAr®re01833

are arranged in rows, each row;of nozzle chanbers
I at conduyi t. etegad

Feg\ﬁ%elnt%a&l Noz2 ?e] pcfaﬁe 2} d:s(a:uéi rs?bsérgtle Oanra (S)%\l/lvd 1% ! Uit bEi %deﬁ ed ?t least partially by
bmimgeasie)ﬁwnceﬂbJeMen said nozzle plate and sai d
substrate, and said ink conduit being defined at | east
partially by said at |east one conduit wall.
@r‘)ﬂidna]‘lba |s=ii§j! jnkSthhhitismiplieS)imki t & plmuhlplof &4d ink khantea via a sidewall ink inlet

f%e | %nozzeghambl nk chanbers via a sidewal |l ink

aee & n each nozzl e chanber. Optionally, said

ink condurt |s connected to one or nore ink inlet
Baﬁiosr%% aald % l’rl(icl)lﬂt 1snc0nnec%tdr’2a§ns tar Z 0?6)(1‘1:11? tn%sz{%reso ré‘?(c% mlT 1n{et passage
pa@slmgefroemaelnnik cugldmuthemglm tauhstulb;trapne arpienach mkr irdat [pyssagetektending

8??[%%1&1} 1F:)é:)rpesﬁ 1cul|%rr] res ec? 0%aid nozz lage a alcd %l(con{] jit.

passage IS
respectlve pressure danpenlng structure |n sald nozzIe
eac sage 1s, connected
Btlonall¥ ({th 11%( | lyds%a A5 g}lgrgg fvriltﬁ é &esl‘pn 1§/% Prgssgrﬁbda{npel%lrg structure in said

s@izid plank suppl y channel receiving ink froman opposite

side of said substrate relative to said nozzle

chanbers. Brief Description of the Draw ngs Opti onal
@pﬂb@d]lmmhsinloihlet msage ssemtectedtioantinkovpply thanngdwefed in said substrate,
de e onI

sal suéolgl) 9/ c Xnn\éP%cewlré%l)ﬁg %m V;\aﬁ 08]?1 1tei:515e of rsa%fdl_ glgb%{r]aﬁ re‘ia%ve I(]) Said nozzle

dembpectrve view of an array of nozzl e assenbl [ es vvrth
nozzl e chanbers having a sidewall ink inlet; Figure 2
is a side view of a nozzle assenbly unit cell shown in
BrigfiDescriptiofriofjthe ®rBvings a per spective of the nozzle

asse lP nﬁpen%%glments Ogglr Pre[s(dnt *nvgll’tlwn w411 now ff)ﬂe ngf)e[scrl%e(y i)y \\){lva of example

a par ricate nozzle asse
bntyrmtihmfel:gceaftﬂleaccdmpawmgldmwmgmﬁ wiicheri al onto a

sacri ICqu isg r%lacfr er%' Sglvesvclzea\‘xl to an atr F ozzqe ssen?bhes with nozzle
per spective’ v 8 e nozzl € as Ser SHown I'n

Ehagibers haying sgjcimellﬁllq iglega si de vi ew of t he nozzl e
ass enpl r}é) a\{\g}de view 091u ﬁoezzle asasfergl nit e(flzsﬁ o Pm Gl ?h
Fi gure®7 is’ a perspéctive vi ew fu]tﬁe nozzle %\sse’rrbly
shownFigmreBi 1gmpeesp6¢t1vlérogﬂne eo@lciasseablyi slewwingigwé 2;t he
ggéflt lglrgurséﬁ isa 51Xe Vlle]\xg W partlall:llyg“%n%atgd 1%](] eflozAe assgnzlll)ly immediately after
deposition roof material onto a sacrificial photoresist scaffold;

Figure 5 is a perspective view of the nozzle assembly shown in Figure 4;

Figure 6 is a side view of the nozzle assembly shown in Figure 4 after a nozzle rim etch;

Figure 7 is a perspective view of the nozzle assembly shown in Figure 6;

Figure 8 is a side view of the nozzle assembly shown in Figure 6 after a nozzle aperture
and pressure vent etch;

Figure 9 is a perspective view of the nozzle assembly shown in Figure 8;

Figure 10 is a side view of the nozzle assembly shown in Figure 8 after deposition of a
polymer layer;

Figure 11 is a perspective view of the nozzle assembly shown in Figure 10;
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and pressure vent etch; Figure 9 is a perspective view
of the nozzle assenbly shown in Figure 8; Figure 10 is

W@ 2®pde7796 ew of the nozzle assenbly shown in RPQUAB2@®7/001833

after deposition of a polyner kayer; Figure 11 is a
IF:)Ie 53 Pg%ﬁrb\izlls\éaus?%v Viezv ::tlslﬁe r?o%%l gss\e/rllal1 eS e %wn%/lp] Elghllv\gl Z()I agter photopatterning to
agserblignostowrrtim; Fi gur e 10 after photopatternlng to
redef pne the nozz apert ure
per spbipEve A s REVi Ui S b ko s 12
F|gurégmz14Eugmnal@ﬁqm&navpanﬂmahnpeﬁsmﬁﬂmnwewmmﬂmsﬂhwmianum
gﬁ array of the nozzle assenblies shown in Figure 13;

i’gure 15 is a perspective view of an inkjet printer;
and FFigureds5 it pesspecnpemw@tﬁan ME]GWI”EWI‘,Ofndt he i nkj et
2; ngtsgl uregg 1S a perstpectlge yiew &) he 1 éﬁt pﬁlﬁﬁr s own Hﬁgguf%lS with ink cartridges
pipesdnt inventlon may be used with any type of
printhead. The present Applicant has previously
described a plethora of inkjet printheads. It is not
Pesceiption §f Qutiogiekimbdxtiman th such print heads here for an
under st andi of t he [ese i.nventi.on
pres eﬁ@ ol Fien iy B EEMn it AT %th‘rtﬁ“@%% ﬁe'é%“{t Q‘B%h"am has
w’cvihusa/ debreibedbd pltthxbh) bﬁnlfjenprmthgads kip adt npnessaltyh@dﬂﬂcrlﬂé(aﬂ such printheads
Bei;'e fol'r %n %grrs]t%r?m qlo ptresént 11’1V€1’1t101’e1 P?oweegecretﬁ%{)]r%sregt 1nve{1tO on w1ﬂ now be

e Constr nmean any ng

ﬂdsmbdd arvdnnemlﬂnudélsa, thdronl baklzierﬁirmmgtlrﬂ@dpmnthnadtlFor thk gvoidance of doubt,
Slb| in f.4 xat ves t her r|n

r I n qaces here l%(\)/ 1% Eouéée begop %No% §)|Héea e mmt%ng Lflu%s and includes,
fdir thaerpteotradivenilanks, idlesiole inse dixalvlethaﬂmdier ﬂuulbableékxidsr m ng
inkjet printhead, in which ink is supplied to a nozzle
chanber froman ink conduit via a sidewall of the
Piixtizdads Idh i!agpy;s walSNotrleaClambertlhleta d was descri bed for
exanp ur earbi us P cat i on (4 qb
1044, h%lh étocwée aé/% egcrﬂ%eg \Ahhernﬁal Hlﬁ)bLee Prenlnl e r or i« m which ink is
mblimdema:mzzllézelﬁamblei fingn arochcgldmeVﬂ ] sﬂhmlle)f itts nsmn/uhalpmrtSuch a
Irnthea(? so({es Ibrs{g go%sega% r gl%lip ga 1er %ggi?cg%onﬁ @)7&)90% ]nOél\A;\? the contents
@hﬁn@ﬁsh@esemmpmzkébﬁsﬁﬁmmt|es in side-section and
cuta Xe) ctl V|e h nozzl.e e
corrp\r/\iﬁés{fggmgo\%%e %urT eﬁe iS V}’isownfa f)f a ot dlgclos Wg;[%he)a{d 1 comprising a
plabatity©fhozola assemblies. Figures 2 and 3 show one of these nozzle assemblies in side-section

and cutaway perspective views.

Each nozzle assembly comprises a nozzle chamber 24 formed by MEMS fabrication
techniques on a silicon wafer substrate 2. The nozzle chamber 24 is defined by a roof 21 and
sidewalls 22 which extend from the roof 21 to the silicon substrate 2. As shown in Figure 1, each roof
is defined by part of a nozzle plate 56, which spans across an ejection face of the printhead 1. The
nozzle plate 56 and sidewalls 22 are formed of the same material, which is deposited by PECVD over
a sacrificial scaffold of photoresist during MEMS fabrication. Typically, the nozzle plate 56 and
sidewalls 22 are formed of a ceramic material, such as silicon dioxide or silicon nitride. These hard
materials have excellent properties for printhead robustness, and their inherently hydrophilic nature is
advantageous for supplying ink to the nozzle chambers 24 by capillary action.

Returning to the details of the nozzle chamber 24, it will be seen that a nozzle opening 26 is

defined in a roof of each nozzle chamber 24. Each nozzle opening 26 is generally elliptical and has an
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techni ques on a silicon wafer substrate 2. The nozzle
chanber 24 is defined by a roof 2 1 and sidewalls 22

w063 end fromthe roof 2 1 to the sili conPCT/AU2007/001833

substrate 2. As shown in Fi gurg 1, each roof is

QSS(];Clate% 1nQ7Z 5% "[%e nQzz e%ZmZ%SE atsglsts wﬁh ér d1r ah%%ﬂ%c%%%? Zrl?}ug as well as

aCross an ej ec 1on Tace O e pri n
plate, 56eastn@l samedaetmtl, Ing ﬂﬁéﬁl@fﬁ)nf the m1€©bemﬂg@6sﬁt®ctuator for ejecting
{trlﬁtfr tﬁle ﬂoz chaan?r 435e oe‘?tte]%1 men Y2 105t Cy e%\{)eneamozzle opening 26 and

Sacrlfl Cl a SCa or esi
ilmlbnnd@iaamosﬂa piflYy Pucait [s}&up[ﬂlh(btonktezlﬁhter qdﬂnwh9295ﬁa @evttodes 9 connected to

ls. 22 are f er|al su
811 c. cg%uﬁmam 61)I%ﬁieglgln% ICR)E;’(SSE 19‘%%% 5 ﬁf the su tratce.Fh Ag e 'chcurr’gnt 18 passegﬁlrough the

lmteeeleraérs 2haepidy S@Ietheamt surrnm;dmgtmkss fdrmra gasr bubbhaaldch forces ink
{hrd) ugh {hg%(zzgzbe So%?mrll,g ey susP Qle rtheegltﬁallt%/r ¢ e%% OZB 1t 1s com t %nelmersed in ink
RHenlyiye mgie bliaarbyr 24ag prmmd Rest mrpmvn@rmmwdm‘ﬁdetcwbleau@ﬂess heat
Ehlé]s:p ates 1n%02t§ E(g?% su% 31‘ate 2 aél\(limr ooeflrtflgl? g’n%g%/ﬁg uﬂsgz I Iggner arlrgubble
2 4 EAs keem Umﬂlcbald}plﬁ (i tguq 12the ingzzlype Are matiﬂgyd mlrd)wqtmld e@ink aupghly channel
ass The

Ak gvhg: exten i?u 1nag3{ glo étfleo% %he'tld 518)81165 1 0 eaclil nozzge 13 the row. Each
wed df nqzscles eduo |a$sgq1atat ink eadtit thmmag hmglmdtn,ally albng the row. The ink
(f:olnglg)lij i3nl(s:l de!fr n (E]’l]feween 1 %Zn%zz e q@egl é ql% e sub%zte 2aﬁ¥ Uat 0 %ldult%é receives ink
gjecting in e no
&b ttentk Bplp dsintdl dhed lrtkelniaafahageh &5, nmdzddheermnk (14} 1n@}VIH€al nozzle

n ended acr.oss e u Iled to
RE-R2P RSP RRlRe SRRyl o uegaBlog! RePHBRRLEF
driv ththartomvet Inaye alpp ¢emi1bﬁd lylvsntge @d‘é‘@pla&;ﬁémi th pofith¢aié may be coated

S en rr thr .

P{H ? aPlear ?I%déo %bm%ett%alf rsgc I IpOl%’%lﬁl my 90 allc @J?ryrfsc?u I dpert&uonnated
j)(riketlt}(henf: OrHAER Tgljl&élybmbltdb@ exmhcvrd#yef prrp‘oé@ thenllnnthha'dduglth supior
Propertles for%gl‘fltlh% mal en%rlilcsépe aveh agreatll(hc?n t%l?e F of E%o?hn%lacross%he nozzle plate.

Bivhripenth@d andsthp fabn@nion fﬁhnesf Waygesontes 11pcle|ta111t1111 e@ctarlier US Patent

{)1]%{ gtillo%rlkﬁoé 1 IS{ g)t%%}l zfed 0 ﬁﬁrcgﬁgtmg’} T I ceﬁtterﬁs ofl wr}nc% ig ﬁ‘ereln glcorporated by
tefergpeq) @nalice ingpripigtmbihtein tiksmawéntureos thlsdiyd@phqblctatlv @a@d penthead were
&ei%crlbeg nno%%ezalrl\%#s‘] Ug;l}’etgf)a%ttr é’ﬁgga%f)% Hal ltl &3@ 9?%’]'(1 %pnlf 2? %869 Yhe contents of
phichishean, in®popkddds ciopkrefeeneach nozzle in the row
Each row of nozzles has an associated i nk conduit 23
ext endl ng | ongl t ud| nal Iy along the row. The ink

B seDdvatewine Btracheesnozzl e pl ate 56 and

: Eg Ismlggnu?at ﬁnr%%]%r-(l)-pe S ﬁor ik g&J 1|n£<i(rp0§at gg)%ssv e damé)emli%s?ructures will
acrvdbedébqrrbat sA partkllljz Eubrignthidvinkgka abzzthsztnblyczh awbegmfzfebmatwn shown in

ﬁi ilje £ X}%LSLI %lee%td’_éiﬁﬁécﬂﬁ getlu V\],oerg‘f,'g'usg/ ¢ &)r%es C Plgc%%ttﬁee US Publication
Nhe0n ool e44pthat entdn® obfvhiche hplemnndmf&)@hteﬂr’vayefbaw@b aombk sake of clarity,
po?lg} J@aun%%d% Cﬂg%d 19 X%g%g R pglﬁ%e%(ri I1 %{; ivel ‘&Q 1l dreference numerals in the

oxane per 86T na
fodibwmgldgsbmen(PFPE) Thi s hydrophobi c exterior |ayer

provi % Mﬁn 19 urQMé?ﬁ@ t%téving(\g} I?OLZJ%% gslrsé;né})l nga%ﬁt’] a%%zzfl crhal%lber 24 and

pri nt enan
nk oodinn g3 Mmcﬂ;by g doef Qd(azd bidevplla?extending from the roof to the substrate 2. The

roof 21 and sidewalls 22 are constructed by deposition of, for example, silicon nitride roof material
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Such a printhead and the fabrication thereof was
described in detail in our earlier US Patent

wo\Rpbioeasl on No. 11/685,084 filed on March 12, PQDAV2007/001833

the contents of which is hereip i ncor por ated by
% n%o %sr%lgr?ﬁm{ gc‘%l?fjglglof g/hn.go(g%s%s? i(}?e lHns Hl%(hores \1/\(/50;?121['{)]c gegnfl:orl“\lllre lésga]:n oxidizing
plmsnmun ahaaeﬂ stage oﬂﬁnﬁﬂaﬁﬂmﬁncﬂml | cat ion No. 11/ 740_, 925
]I:Ielr grjlr{]eof:’] rrrlsg to ﬂ“lgurf: 2‘12 %077tgw ged st(ra;lonéeer 121%]s§aéloefhlgrlcal P%Zéié%sfn 25 in the roof
th}O&“t@m’[gﬂWam gbd%tt émm& oﬂ)amﬁemeng 28t Auctiumes clarly in Figure 7, the
rocess, f i ncor por ati ng
gﬂi%wa rngaéa rges two Spaxial {1m eomz nlla%glgw be described. A
parti &l thq/prb&bsr descaibe«ﬂ ini In‘fk]’xéjﬂlcanmn Nbezoayﬁmmlzy the atxt stage of fabrication
geteﬁgl%seaalei @Ilcagﬁ(l)&(z: tafl)egtﬂ{e?lgl% ptrcien\r/l (%ﬁﬁ 81% ren%aﬁnqngpro(’)f ngaﬁeisrial 20 bounded by
thp pbazieaint 25 Slewctds ilPhb picsat inomtidig a vaﬁ) 67 is 0R@8d By ltahdvesly with the
noz te%ne:i]rtilree)%f X':\sh UG n inSFlglﬁ [ %I r]d b’ln[gr Iefqp ()rOalg ge%.nle(y in t}%e I‘O(%f 2] and positioned
nhas&draltdlzeabovﬂhcmh megtl 5, ovhmlm at thlsptagm)ﬁfdardatibnaﬂ ﬁlll@ﬂlvcémtlt Ibhetoresmt
Zgnghﬁ\%fﬁr%{ng tq‘é@ 6 JFsgg)raEda L drrl1 glte %?)ﬁ s{%g l% %‘% EIS C{hnpltayeQ I(1ca 1 micron)
a&&@mﬁﬂrly m’a@mplrllog mieaosnte(t aleethe hanfB e fana thdegiidthé wkolc:mcrmllalptate 56). The
P(ﬁ%nrln PQ pIOYid ¥ 1cov rﬁffgr tgi% c ?ég %nzil gseV\e.’aﬁlPlo%rl Z?O%ZE(rts %e no(z]zqe aperture 26.
si dewdhib solﬁlﬁerwmatwﬂl $Q(Tm@t @dedilgtand&)mslsng ingn ogfdjzifggilasma to facilitate
Si |l nitride roof maf 0. .ant0
gl%a(?csrr'%j flschlmﬁl of the E%) ofe dlst ﬁ ?]Ve{ 2 %GSS?% e irb/gpp.Fﬁa tt R’ Application No.
|‘bl7i@t0c92é $'1ile$1t0nr®rl\l!\m R20Gye anyeinmvre)dtilmitya)ﬁ theyblghinzi g withabaahing process
t.a rin tion.  Referring
s DS RG5 R BT B LRV A S
eI I [ pil“heqa)llyanQO ghopld 25 0ma dedree qf(ﬂ@ilbilitylorb!ﬂsténitgf@m'@nally, the

%%Xer%@ H aﬁelnglveéf st?{glless (?Ifnorq%%t;tglf pol?fm ré g@ﬁas%%ursl‘%s modulus of
temhandam MIPa randnyblcgiiy dBe oai'edof’ZiBmt SOMWhé)ngDuﬂdbs&e polymer 100

[ t
ql aHS{) ¢ rellatlf/e ?/a% o%hoﬁf?:l ”1’ NPlcang lgas 1Aen{3 ﬁg ed atot4m 3( of::]ipo Zynrerlc materials

I hes
wpeh trmeteheza@otwrnattrohctmgqmﬂamem@hf liehg huyémplmblcngemgmsﬁstant to ashing and
thne raI lg\!v S1T 2f?ness d ed Eylalts Qr% N (i)cza c)lr | mzeﬁ sil t;lgr\ll\elg \ére ﬁuoriin{l]ted
gre Sént T hven |on eBH9 OP Mt d
solynjdrftna ndona spegifivhiiyh p@lh@mmhzlzilcecaan@DM&) en®@gerfliasingtbdpaiycthylene

t f t
QJ&EE AL g?zﬂsl? en Osﬁoew t0mT§ Cf{ gl%qgr}y a%v%n%{;goel{s;qe I IS]I&SnE} e f%lireq%gatenal A
ﬁmuhcmdmntdgh Dﬁth@t: ag@rl@lfs isfthdy rthegzhavecmcallsntsaﬂhdsmnfto ¢elramcs, such as silicon
?”hmﬁe z?ntzi 1c?1? ﬁltr%e fof nggﬁ ¥he gzle npcfate ?ﬁrt o (faillofoz%‘m?d :IIA filrther advantage of

ricat
meicnme)nabfls 111@11 thayeird mhompatmmaale WhiGh mgked dpomatt@dlady guitable for use in
E

f th I
| RERLE, ol UAphTA0 L DBl 4 00 SR TRy s o
BDEIS caehmmavedlrylam%eaaglyt he nozzle aperture 26. This
pol ymg ércdeﬁgﬁt%l«ﬁl'o? he%?lgm 0P R SRR b (FELAY13 Fhd 13, the

an OXIgIZI asmma ac ritate
polymer layer is photopatterned so as to remove the material deposited within the nozzle aperture

26. Photopatterning may comprise exposure of the polymeric layer 100 to UV light, except for
those regions within the nozzle openings 26.
Accordingly, as shown in Figures 12 and 13, each vent 60 is sealingly covered by an

clastically deformable polymer membrane layer 100 to form a pressure-dampening structure 70 in
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| at e- st age ashing of the photoresist. However, as
described in Applicant's US Application No. 11/740, 925

W0 pdoeesso April 27, 2007, any inconpatibility BPET/ALE2007/001833

poI ymsr 100 with the ashing prgcess may be

pO ymer eblo%g gacgznekelrgig{ [%#él?eg thggagé]aré Mgﬁ{)}] Pl géegsgrtl s?e&)egback etchmg of ink
aipplylceatinbls L7 twaf@thisdisgsind @ilting of@potboesistl 16y thed previgothy penthead 200
élhoerm@1 L gl ativelylow stiffness. Optionally, the
g‘iﬁd ‘has a Young's nodul us of I ess than 1000

I\/Pa @hﬂ:brmﬂmh(t%ml sjlo@fi intHi@le"Ul&lE im)[fro‘&kidml{ ﬂ(E’GﬂlaM@aristics compared to
% tl; o aalngys(f:lo L he r%g ue ﬁ? tlille Prgssu e—(%Samé)gnelrégr ¥ cttuilre\s/ %b yfhese
fmicgarm 7D absnﬂireessme Surgdmno:the rekeity allh\@mg ﬂre\t“remtmmolymeed layer 100 above
J[gilg %Frn g&ﬂ%g %g \(}lilt\ﬁlal%.s ll% \%)é%trre% hé; sgulsrC Hf;l‘.lh entge . espleeﬁlltngptru&ures 70
mj&@mizakﬁe)pmpmity)ﬁmkltlzaedansﬂolod) framelse orzlé Iapmmem 26 wtlen printing ceases. The
%%l %ljng ];tlrun fc'ures rar(:“e %I ﬁ:gfta}cll & ec}igee\%llﬁeo ¢ e()rl‘re)tnﬁl]it hég }Ilallq%)fow Siffness (e.g.a
oy’ sb&cmulus hbm tha:m 1980 peval. A dbsaribog ahdweahlt)M@es)pmuchaBMBffecuve in
{hls 2. preferred material. A further advantage of these

1als is that they have excell ent adhesion to
c e r anMosove b dagpesing sto@nirchi 7@>arecte>s1anm:bd$djaeemoeacm nd!ZlZIthhamber 24,
he nozz| Iate aII forne

Btl(fnﬁféy eac%pvdz Amp eéléné ‘E}]& e s naleésr hdr S Ingcx%élﬁ {)pt%OHa \ W1th1n less than
fhotcopatdr eptvabllyewitivid ieshthmaXasictone of qoawtle eswtmlly yr a nozzle aperture 26.

UIt Iefor |na I.OC a .

R R By oo g R RS ns R  EE TP g »
fe[ahuﬁely; smalb@nrpewd wetior eﬂt détmp/eeing seasirbsy ThiAbtogides improved dampening

pos| A 100 nd with reference now

?ﬁ a%c# ngusm es a1n dﬂ@o%h&ét e to resSurQ SUT; cgyer i S

phot opﬂatetoee*rrmlmbeﬁte dampermngsemcmes Thae honed bsaihe B{MS Fabechtion process,

Wiaﬁ% num{)er of ﬂloeSZGZStI“IGJ.Cth e{:z{n eleg)(rﬂ%?ded I(:))1!11 gglﬁga grln & n'%és Eﬁée—scale

I'Se exposure O neric
inu@lbhqatlerxafeiatnpémmg dtvoses 7@ gn tho snmatdhmprowmhmdﬁzﬁ\eness of pressure

g eprélmrr]l ?on\%pG dA & Crcla(gr%lrtrhgm ris Wﬁere gr ewer H}% setlsucéll'lres aredtyplcally
IS Sea cov ere

inbkaéedl foalher ypsdneirm phHhthb hc&zke&hfymters mmwcm’y pugedv@Bh printheads
é/glca ly aRL ensasr%I ] %oz% g(rer?sntg ogatsleas %@tddg 077 cfapel(}t ﬁ}%ﬁrs(?n(l) E)f p2rin%head surface.

eac ssage
brmcm@menglﬂsthe pese(nbawmtmn qimmﬂmgadsﬁnay Mkvesat fppdt 0 alame 5 &) or at least

f t hi f t th
e N S B
print Meﬁldh@@ma&hgwnf frintheady ac@rdidg taals prﬂpmtamedtidnrikthﬁﬂ they maintain
%p%r g&vaﬁt%'ge%tolf ﬁavhig aqlnﬁﬁpﬁq%w p%nlihegd Bce orr]eeo‘r\:/lgr t:l‘le ﬁ}rl](i%(%’floi)lmty of the

e 0 pressur e-
gmrttlmatl thce sonTlﬁnethélsﬂee Is’essule{dampcsli@&trah&m Yi) qyne*gsunaéy minimize

rlefl{{tlger%ﬁ iaag ﬂ!)(gﬁn eBF ﬁl%%\nglﬁ%n%y%ggliegosﬂgeﬂagngé%% s%ru@t £e¥ zgimrﬁmlze pressure
aurges egsur@cd afrtigenozHe apetpret 26eordtherpb eri hagyd, ﬁterludmogln@gnty @f the printhead
face compared with the hydrophilic walls of the nozzle chambers 24 minimizes ink leakages from
the nozzle aperture 26, even if a pressure surge reaches the nozzle aperture 26. It will be
appreciated that this synergism provided by the printhead according the present invention is
particularly effective in minimizing printhead face flooding.

Self-evidently, printheads described herein may be used in inkjet printers. Figures 15 and
16 show a typical pagewidth inkjet printer 210, as described in Applicant’s US Publication No.



m nimze the anount of ink that can flood fromthe
nozzl e apertures 26 when printing ceases. The
wa@l200p@6ii7ay structures 70 are particularly effeRCT/%82007/001833
mhen t he polyner 100 has a low,stiffness (e.g. a
g@g%%é,g@% PI’ll’l er%fl }ng U eg I‘al ﬂlrah%)? c\a}%)lcl'l e'so‘?]hld\% 1fg:lréarg rlend uid
Mmrmowanqn wikhea ;dmmeaf{mmg;hw mcf‘igureesks il lay. Eaghosk tartudmlzl 1 supplies
d]EJthé: c? E%rerﬁa Qr c%onznzel 1% tﬁ:er%)%n ad g color (%?1? al l %l’y cor%ams one OT MOTe TOWS
eni ng Pructire™i S A TRt I8 ss mcron
@mmmﬂﬂally wWithin |l ess than 50 m crons, or optlonally
\r/]\/lotz 2: g lagéer athrematﬁ(éll)sy (f_rlei(l’:larll’g WSO{I{%I'S m thfsgzﬁéi to t %&nsl?frmbs \¥rvi\ag1ré)rr1]saand/ or
mhﬁﬁdanmﬁm@ﬂgn&ﬂcmGMunamimwamwnmhﬂmmnnmheqapﬁcemmNﬁm&mswﬁhmn
é 5 Fu{tj g | ﬁrr e\éhe s%aﬁl?or scorpe &P {k}g %(Ign ol as lg(aadi) dedi %ecﬁ SIIEE ?esengembodlments
andhareforie b beeonsldé«ed 1In<ab dﬂspﬁgts ctkulae 1tlmnpmxe$smnce rsuicges.
Mor eover, since the danpening structures 70 are forned
by the MEMS fabrication process, a |arge nunber of
these structures can be provided on a single
printhead. This |arge-scale nultiplication of
danpeni ng structures 70 on the printead inproves the
ef fecti veness of pressure danpeni ng conpared to prior
art designs, where far fewer danpening structures are
typically included further upstream of the nozzle
chanbers 24. The Applicant's pagew dth printheads
typically have an areal nozzle density of at |east
10, 000 nozzl es per square cm of printhead surface. In
accordance with the present invention, printheads my
have at |east 100, at |east 500 or at |east 1000
danpeni ng structures per square cm of printhead
surface (or nozzle plate). A further advantage of
print heads according to the present invention is that
they maintain all the advantages of having a
hydr ophobi ¢ printhead face. Mreover, the
hydr ophobi city of the printhead face conbined with the
pressur e-danpeni ng structures 70 synergistically
m nimze printhead face flooding. On the one hand, the
pressur e- danpeni ng structures 70 mnim ze pressure
surges experienced at the nozzle aperture 26; on the
ot her hand, the hydrophobicity of the printhead face
conpared with the hydrophilic walls of the nozzle
chanbers 24 m nim zes ink | eakages fromthe nozzle
aperture 26, even if a pressure surge reaches the
nozzl e aperture 26. It will be appreciated that this
synergi sm provided by the printhead according the
present invention is particularly effective in
m nim zing printhead face flooding. Self-evidently,
print heads descri bed herein nmay be used in inkjet
printers. Figures 15 and
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16 show a typical pagew dth inkjet printer 210, as
described in Applicant's US Publication

WON00200580168543. The printer 210 includes a pPCI/alURM0y/001833

of ink cartridges 211, which afe in fluid

;gmgi cation with a printhead (not shown in Figures
16). Each ink cartridge 2 11 supplies ink to a

di fferent color channel in the printhead. A color

?hannglniwegi&%}llax gnang%i ns one or nore rows of

nozzl €8 ™% PW 9™ 68" Appteeci at ed by ordinary workers in

thi s fi el daplstityndmer-tussewdiiesat i ons and/ or

nodi fi cations be made to. t esent inyention as

Shoun 1 1 RSB TR AR PP R g

fromthe siinktupply ssgapdorahippiisg ink wesaid phuralig ofxroazdhysemblies, said

oo RS RS SRR o0 B i PRLE Byt i

not rastrictive. CLAIMS 1. An inkjet printhead

late coveri'Bafeep st it ie SrenBSar B a T rSA g o

i nk spiptp] syclsthatisnpresnreSuppdtionnn shid knk sopgasbtopl are ddmyteyed by said

of nozrzeésgregasenﬁqllli %sl,lcmrséai d i nk supply system

conprising AU PYEEsY"oNe conduit wal |~ defi ned by part

of said nozzle plate; and at | east one

Br eSSy eﬁr%%le (? (g]fl c?a%%ﬁf \gvfile%iug ?%qualstt Ingnree(sjsulrer—]da%aplercllm satrurtcture

of sai d Hozzle plate; suc That “h ressure

¢dmpesesat i ons in said i nk supply system are danpened by

sai d pressure; danpening st LHGIMSe frc TG Print head of

claim1, whéfern said at T RE¥ TBAeC Br&sEr e- danmpeni ng

struct ure cerible sembrage seelighdeiemedaidivesai d part of

said nozzle plate; and a flexible nenbrane sealingly

covering said vent. 3. The printhead of claim 2,

her ek saitdad dfekiidb 2ewikeer sad Bexitds mambieunigls 8 Yooogis medulus of less

%ﬂh&ﬁﬁﬁahan 1000 MPa. 4. The printhead of claim 2,

ereirn said flexible nmenbrane is a conprised of a

pol ynmer layer. 5. The printhead of claim4, wherein

571 ne AR PR 2V SR Ao RE R B Bheh S SymiFare pomer

hydr ophobic. 7. The printhead of claim4, wherein said

pol ynmer layer is resistant to renoval by an

5. The printhead of claim 4, wherein said polymer layer covers said nozzle plate
6. The printhead of claim 4, wherein said polymer layer is hydrophobic.
7. The printhead of claim 4, wherein said polymer layer is resistant to removal by an

oxidizing plasma.

8. The printhead of claim 4, wherein said polymer layer is comprised of polydimethylsiloxane
(PDMS).
9. The printhead of claim 4 comprising a plurality of said pressure-dampening structures, said

polymer layer defining a plurality of flexible membranes for sealingly covering each vent.
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oxidi zing plasma. 8. The printhead of claim4, wherein
said polyner layer is conprised of
w@oiogmeired hyl si |l oxane (PDMS). 9. The pri nt headP@Gf/ATR@IT01833
4 conprising a plurality of sajd pressure-danpening
(f rezf:g]i%”e]p%%’th S(? %t%:éag mfl%gzr(_)m I’éSél?%y a%ﬁelag/[el@()) ee;slg{,]e da guru?gl sthtuPefs per square
ue nf saknozAlkplager i nt head of claim 1 conprising at | east
100 pressure-danpeni ng structures per square cm of
said nozzle plate. 11. The printhead of claim1,
W\h er ellme piindiesd mbewmam a siiatadcemeemem badd prasspreniamgening structure
and l‘tlf:eas 0 sdl 77, eea%ssetmb 651 %ss T?%I ldOOnOZZI e assenblies
S 9 &8% {“h félﬁ 1 MHRhead of claim
1 wherein each nozzle assenbly conprlses a nozzl e
g%falnﬁg%ﬁ [%rh\e/hreg(gofjaclaérg dwl?er% garcﬁm n{)zz%e assem%?y comprls gl et
conmmuni cat # oerzlsichdmtan havidg asnopgié ypecth@ ran«k by inkindet defined therein, said
g;gﬁf‘%}ge 1&%11155%&11(‘1 90% Ofnlca%n {yh‘ﬁ 0“9125 1yc ngnfelélarl;]d each
nozzl e chaataruatos fcfr@]emmi aﬁmkahmughfsaxdelomie gepurent head
substrate, each nozzle chanber conprising a roof
spaced apart from said substrate and sidewal|ls
&t enﬁhdtginﬁead/\ﬁ@ﬂaim ak.dvirecadf caain dozsaicdamlwb stfpmted on 8 aurthce of a

Prm%l%eag I‘%arte:1 léarlc b?zllen ?CL Enﬁger cﬁ% I‘l?ll’ég 1i00€j sgace? Epar{F(%om sa15] substrate and
pdéwallh eachdofz b@iw&emai(Brooﬂdmd s@i Bubsmatd s#id nedzke apbramblerige defined in said
A BRI ANGG koL PUBor FARDL QT nozzi e chambers
hav an-associ ated e|< ¢onbli't ext endi ng
I ong| t udi nal Iy adj acent sai d row said ink conduit

I ng-def | and
géﬁ bst "rl“lg tperm gd (pte ‘ia\‘\%qg Shere n S 9& ele E)ha%qb 1S fare arrélgi‘gfq Hr rows each row of
pc&zlelchdnhlgprskhjwmg aldasattmdt@iaslt cmmdwt @Mmgtlong/mhdlnalli Bdj aéEhesald row, said
1215(c c{aﬁ%eln%&ef%e(‘? i)erpw en sal\ﬁAﬁ{)zz‘lee o@ate andgsald bs‘f)rﬁtehg[r)lg rsaéld %/r}k condult being
édfme&\alléasupamallylbye:sauﬂzEﬂeast@de ceondeiashllnozzl e chamnber. 16.
The printhead of claim 14, wherein said ink conduit is
shared by a pair of rows. 17. The printhead of claim
14, whiereinthesdofablaimk 4,carechin gaid isk cownieatpeliestick toa@luwality of said ink
0B 18 o P Sl BRTARERcaFRE Lk B - passage

rom sai condur t 1 rough said

substrate and each |nk i nl et passage extendi ng

bst ant i al,l i gularly S
?]é'l N77| & o e rlntheXd &%ﬁa@rﬁqg, W er(eln said dl\II]\j{ %onduliggﬁaf%]d lgy a[ioa{f‘r row
of claim 17 wherein each ink inlet passage is ali gned

W th Pnd I’lsl’lﬁ‘l%g& 0%?a1m 14, wherein said ink conduit is connected to one or more ink inlet
passages, each ink inlet passage extending from said ink conduit through said substrate, and each
ink inlet passage extending substantially perpendicularly with respect to said nozzle plate and said

ink conduit..

18. The printhead of claim 17, wherein each ink inlet passage is aligned with a respective

pressure-dampening structure in said nozzle plate.
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pressur e-danpeni ng structure in said nozzle plate. 19.
The printhead of claim 17, wherein each ink inlet

wpawsage3l s connected to an ink supply channel PAEAUZ®A 001833

in said substrate sai d ink supply channel receiving
k f 0] si.de .of .sai strate .rel at|
?;I q Elg szri 1 eaadZ %ttec%b Ilz Wheieén ca ﬁjui q ass el ()ennch;idetgI an ink supply
chanmali idd:ﬁrxed) nmatdsuhssgrate,ssasiuiﬂstuppltr ehanaelpi:otetvaigi mlyfrmﬁ opy@&ird sde of said
lj.es roed on said substrate, each nozzle
su strartr@otie a }{]e to sal nozzIc asscmblics.;
'ng a"nozzl e aperture and an actuator for
ejection of |nk through said nozzle aperture; drive
r cui,t lLectric connected to each of said
a(%:t ua'tAc5’¥‘s§lea mte%raiad Cl¥(iult “RIROVET i ng said plurality of
nozzl e assenbhnas an ink supply systenifor supplying
ink to said zl
sy ppl y sys% ]%lﬁrag% of noélzle asseg{l))ﬁ?sefg mire%i o gal(ci: sut at‘ratet* eacqll nlozzlie assembly
def i nbayidgya moaxl¢ a[@ftuls andjammtoe fopk@tten ofimit tixbudhesaid tnogreaperture;
pressur e- daineqg SLENGIILE. DRSS Laned I aald, part
of said noz T Ot h pressu
fIyctuatiomsmuhp@&nwvﬁhgsmdpph@msmsmenaamQMﬂﬂmpened by
said pr eSSl &k 91%"8%95@9 (Fcftsﬂpl'f)%ylrlilg ik to said plurality of nozzle assemblies, said
ink supply system comprising at least one conduit wall defined by part of said nozzle plate;
and
at least one pressure-dampening structure positioned in said part of said nozzle
plate, such that ink pressure fluctuations in said ink supply system are dampened by said

pressure-dampening structure.



