DOUBLE LASER DRI LLI NG OF A PRI NTHEAD | NTEGRATED

CIRCU T ATTACHVENT FILM Field of the Invention The
WEe@saensdi nvention relates to printers and i n PCT/AU2008/000379

particular inkjet printers. Background of the

I nventi on The Applicant has devel oped a wi de range of

printers that enpl oy pagew dthiprintheads instead of

traditional reciprocating printhead designs. Pagew dth

q
oo o PELE RIS ST e R A 3R
a line of an i mge. TheApAGEWVHINT FEMnt head si nply

deposits the ink on the nedia as it noves past at high

SPeREBof thodsdntnl Nt heads have nmade it possible to
performfull col our 1600dpi printing at speeds in the

Svi dhquiresynt gfverdon jolagets ppwers and prutasiculy pkgptieringrsevi ousl y
unattai nable with conventional inkjet printers.

Pr ipadigh@ndbf thé@s@ispeeds consunmes ink quickly and this
gives rise to problems with supplylng t he printhead
wi t h endiggipl 1%% hapdvelonstl y vadeaansh el pringiy tharerlohpagprasth printheads

b u ‘ins&létcﬁdf ﬁh@ﬁﬂnhlﬁ&lﬂr&@tﬂg BKntEda@ Hngﬁsh Q’a@emldﬂ{ @esﬂg&ﬂ&fr@se@nnﬁspeeds as
F ﬁrlnthad IS nq{ coq? ﬁx th an feedln # -

F”é Gt RS PG TEHRER Pk SR ’gfﬂb EEEY NG P (hicAwA g [ingaof an image. The

10f u mﬁg'a@rdthmmméaﬁ Riuipty deprsitsl thikink cippk yhediy 8¢ ienves pavaihigh Mgreds. Such
ea(ﬁs Ve e ey P(JS §ac gl QIQOI’IQ%%IIZC:Q'%%" 16 ?1 %ntg ﬁg‘y sgq??y in the vicinity of

po enti al or obscure the nozz
pr iohpageprat th: Snepdmp@ww@r@ﬁt@mebl@l@ﬁi qoa»bnt@n@ [Fpéitet printers.
manuf acturi ng processes for each conponent of the i nk

supply systemelimnates as far as possible an
partic uPTEiee a&i@ﬁsﬁﬁ’eﬁ@ CORRMT'E Hlkﬂﬁ‘ffklb@éélﬁseg@ﬁﬁeé‘? Fi“i%bémis yith
151 nkupbly@dyihia gnﬁt]l[bﬁd)\ugfbnt)dg& inkNKotulp [ﬁﬂeYheSM@Tr@emlngﬁdﬂ BoTalsyib@fng the ink

th ?1101'1%%@: en¥1re (‘Pen%th 0%& pagewfw?l%’?r}ngqg stn ra(gl %_ cﬁon{é{eg&fel nlleec{ di%\{n(?knto a reﬂmvely

pr ovi
pohmﬁbrmmmﬁmmmpmgadd met hod conprising the steps of:

(a) masking a polyneric filmwith a first nmask havi ng
one or nore first laser transm ssion zones defined

t her ei n Ty oA BN BHINREPPIY 518 G Olrs Y P @ates reaching nozzles,

20ap&htrd thesmiyporughy aadk@r @ﬁduyer’c&rﬂozzla‘s bAdARS hit@ qeddy dt & thestore

ond 7 iy EERE B Pl e kbR O SO ORGP e o

t héar e pssibbaoh psi@cior depponevhinding babmgmednagiit ink fowing through the ink
cogresRandi ng first aperture, and each second zone

havi ng greater perineter dinmensions than said

correspondlng first aperture; and (d) ream ng said one
or SHBFEA EImENINt ures by | aser-abl ating said

25P0 lhy I aé‘pe& 'tﬂe B}ekbﬁf iNntion provides a method of fabricating an apertured polymeric film,
said method comprising the steps of:

(a) masking a polymeric film with a first mask having one or more first laser transmission
zones defined therein;

(b) laser-ablating one or more first apertures through said polymeric film using said first

30  mask;

(c¢) masking said film with a second mask having one or more second laser transmission
zones defined therein, each second zone being aligned with a corresponding first aperture, and each
second zone having greater perimeter dimensions than said corresponding first aperture; and

(d) reaming said one or more first apertures by laser-ablating said polymeric film using

35  said second mask, said reamed first apertures defining one or more second apertures in said film.
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sai d second nmask, said reaned first apertures defining

one or nore second apertures in said film
WERRBOAHSPCTOpt i onal |y sai d apertured pol ynmepc BPCT/AURM®8/000379

an adhesive polynepc filmfor attachnent of one or

nore ppnthead integrated circuits to an ink manifold,

said one or nore second apertures defining one or nore

|nk supply holes. Optionally, said adhesive pol yneric

bet MG S e ve! Py etimBoaRar b s AT ofone o
pomprepputhdail intrgiagd eircpity ty immideanfipll.rrrid pig os mpd s@olid@girtues defining
Iaxﬁgsng&%ﬁe&%ﬁMmkeyers Optionally, said filmis

provi ded ma fi'l mpackage, said film package

Sconprising sai d adhesive polyneric filmand a pair of

r empu@aBl, QidatieciolyvRril MBIcSmpro@GhedudBolyRE@) @6 kdndgicRed between
respective adhesive |layer. Optionally, said

Ia§@?”§ HP8Pny steps termnate mone of said protective
Iners Cptlonally, sai d | aser- ablatng steps dril

bg 39% chllargﬁp% @&em msca]ta% J@mﬂd a&g}egﬂeggasm cpoxy

lrne#ﬁ@a further conpnsny the step of : (d) replacing at
Ieast one of said protective Inmers with a replacenent
di Fﬁ@‘ﬁ(gl ngndgﬁla E%)rqsf %Eg%l r%,]i?a%]faég éalcf élga%]iggzﬁgrg&nsmg said adhesive
pr edeher Minned apar ¢fheioesabld iprrensi omss, @fh neC@ote@sgongbdige
secand, Rer ture. Optionally, each first aperture has
pepnet er “di nensi ons about 10 m crons |ess than
I5pr edet er mi ned pepneter di nensions of a cop espondny
seeRithaap ﬁ[dtlé:é&eabla@ts{eﬁsn@rhlllrﬁ{be iBRE br S8 oRNEARREL Ur e has
a predetermned | ength dinension of up to about 500
m crons and a predeterm ned wi dth di nension of up to
ab optiondB0sari lﬁéﬂbﬁtlng@hbd dinalrdugh osar didfprdti@tiveaipes, kdid €i8esive layers
are(}tsalgcentra Olmcacr onaceous deposits and said second
apertures are’s s%antlally free of said carbonaceous
20soot deposits. In anot her aspect there is provided a

i loRidn@iy, At haGRiR: Qhp@Rig iRlxefB € ppnthead i ntegrat ed
circuits to an i nk supply nanl ol d, said f|In1be|ng

obt ai neld 6plaHBEEFATHF Sb‘9 p@ﬁewrsré%eﬁow aflpgement liner.
RREO47 PCTI n second aspect the present |nvent|on
attag e
OB PERe LT A€ ol A PR SS uRhy Rabr PRRARE B o
25neph¢dmmmnnmnmﬁﬁ@nmhemsb%msﬂ®ﬂm¢@g%umdawndpng an
adhesive filmhaving a plurality of ink supply hol es
defined therein; (11) bonding said filmto said ink
suppligpeliyasiic @Ftépeﬁaﬁéas(ﬁemlet% GrERTES 2apid 0 BEong fesspsn gredetermined
PP RéheaddintlsRes b estrelohd@nt stdnd Derfidd. d il m

30  Optionally, each second aperture has a predetermined length dimension of up to about 500 microns

and a predetermined width dimension of up to about 500 microns.

Optionally, said first apertures are lined with carbonaceous deposits and said second apertures are
substantially free of said carbonaceous soot deposits.

35
In another aspect there is provided a film for attachment of one or more printhead integrated
circuits to an ink supply manifold, said film being obtained or obtainable by the method above.
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wherein said filmmstep (i) is fabricated by the
steps of: (a) providing an adhesive polyneric film

W@ byoorressid ng said filmwith a first nask havi nBCEHAU2008/000379
plurality of first |aser transm ssion zones defined
therein; (c) laser-ablatng a plurality of first holes
through said polyneric filmus3ng said first mask; (d)
nasking said filmwith a second nask having a
t hgnr sg@ongl ng létll%e ]%r%sgrg in aen%8 pero‘b aﬂ; a(l’ Ioé ﬁte @%r%notgaor more prlnt(?lead
c onmntegsypd nidiungprfoian gtk sipplyejanidmdl seabipdihod eoumiding bagepalvi ng
greater (RN dmgfaﬁgdh@w%mamg f)ltﬁ@m §ﬁhl@suﬁ&r IS @Qﬂlgd {Rein;

first hole; d (e) reamng said first
3 aser - a@P%ﬁﬁg%hf%m@dﬁlﬁl%rﬂw@lyw}llfﬁl%ﬂdng sai d second

Hals K, e@g IBorfdﬁ@ gBGor: b Bdre mlmeaddﬁlé%rmar&gmgmlsmé filsipp : y
0 tiona said ink supply
o 0 A TR eRE Bl T e Pl urar Ty of
sai d pplatheatngantdhgiiatpeldmeicrftoi ts are attached to said
i nk sup
end 1o gr B S et R P By Bl B SR lep oncs
10j nKefmepiptrgnhol es are positioned to supply ink to ink
supply @ﬂagap@haangeg‘mm%fmsahm qlﬁﬁlgldﬁldq,ﬁlyﬁ@dcdahg ﬁﬁngqald first mask;
nore ppnt head i nt £ rated circuit I.on sa
bondi ngl9sPEHES KHd! rﬂa&ﬂr b n’BiL} hta‘ﬂlégr frél ‘"‘d?ré]iﬁnsmlssm
C 0 ﬁqﬂfeﬁﬁaﬁnfﬂlﬂqere@éabmajnﬂ yane B@ngchhgna&wﬁh.m@hyspdnﬂing §irsalfo, and each
%‘S] rH)ﬁe%la\llny gr %? 1?691(116‘[81%{ Ipe%glghg ?hg}il §a1ds 0(819(%3 (glﬁﬁg ﬁllst h%le aInH a
er aspe e I'sS provi assenb
15 C o nmppsnty raétmmgesalé,ﬁmblwées bqomehé&%ﬂmg &ﬂtdeﬂglrmﬁr@d‘lh@ pyiegL it Second mask,
at tRGhaded Bst@he ae_rﬁkm%mm SpptpRiid iRshn sa@kich. ppnt head
integrated circuit being attached with an adhesive
filmhaving a plurality of ink supply hol es defined
t heptinally, whiefikeiupphsaintdolp Bnh heaaol@dagenbl y i s obt ai ned or
obt ai nabl e by the nethod above. Brief Description of
the Draw ngs RREO047- PCTEnbodi nents of the invention
20wi Optigrelly. Helurdles efrsiil erihtiyyd nwagratest cirewit ap kigcly tosamiinkyupply manifold
regﬁﬁﬁﬁﬁﬁw%%bbﬂﬁeﬁﬁﬁ%ﬂﬂﬁﬂ%%ﬁ&HQQQWMP theddd Whi ch:
Figure 1 is a front and side perspective of a printer
enbodyi ng the present invention; Figure 2 shows the
pr ioBti@EI10 ialdEhl@hi}Bpﬂ?y hbleWhrt bostnb@edftd pyly il enkisipply@an@@edefined in a

t f Fi 2 th
P B Rl A s TR AR L 06 & Shows t he

25printer of Figure 3 mnth t he outer housing renoved,

F' fihaR, SRPORdi ol érf dﬂfré ﬂ%!f&ﬁe@l% hdn G c&é@ atdick Ebn%pFla@séogyt er

housi ng ‘r enove pri nt cartridge Insta
Figure 6 is a schematic representation of the

pr ioptid@klyS safdl itld dpply Y8 b€ Bbstantially free of carbonaceous soot deposits.

30  Ina further aspect there is provided a printhead assembly comprising at least one printhead
integrated circuit attached to an ink supply manifold, said printhead integrated circuit being
attached with an adhesive film having a plurality of ink supply holes defined therein, wherein said

printhead assembly is obtained or obtainable by the method above.

Brief Description of the Drawings

35
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Figure 7 is a top and front perspective of the
printhead cartridge; Figure 8 is a top and front

wdPfsRagsi ve of the printhead cartridge in itspCcT/AU2008/000379

protective cover; Figure 9 is g top and front

pers pﬁﬁﬁ)bc}{ﬁleﬁg oi*tl?@m%hl@ﬁ Qﬁﬂ%\@@e&{e&h@&ﬁ%{ m =X aﬁp;lé’&ll\{ with

its protective cover; ur e I's a ron
péﬁgpeéﬂhW@w@ﬁwmh@gQmwmuheawh@hrtr|dge Figure 11 is a

p%tnteqrﬁ Qﬂgnt aﬁ@gld%s%gaﬁlg 'o}" §%r\€\}sfterteiﬁgoog'mg%m@§ént inventi ri

cartridge; ures vati ons of
EigtiesS showy ﬁ@pfrm’f‘?fmf Fignes lowith the g facinghe epen 390$1§0Dan

£i5BleOdRALNRE SARGF YRRz | BENDEMMNAE AR QB! koo

Figure 14 is a transverse section through the ink
Fighestt Sb@‘tﬁdh? priptesfof Figaregr Wit theetderdavsingregevedri gure 15

F%u:%@ sﬁm tﬁgﬁ%té}%rf £ %ﬁfet?" With 8¢ thé}%oﬁsmﬁ refbwl aﬁﬁ]gm{théa@l €drtridge
assenbly; Figure 16 is a section view of the cartridge

el engaged with the printer valve; Figure 17 is a
PRLRRaSS éc‘ﬁ@mzﬁfc rwa@sell.&%nm& Kngte@mm&lc%e%@ Figure 18

i S an enl argenent of inset shown in Flgure 17,
Fiegigras aopiaad fent gsippesdepf Bistpripthirasiendigst i ve of t he
F@E/efsl i£Xto Fgﬁﬂ Rt pLERAGve SEtRPRMB dartid 3 W & @Btebtivedbver;

expl oded ers ective of the LCP/flex PCB/ printhead
F'@ura§siem9py?nd rge?répezt“f qf ghe printbegd-cagiidge yraqyed fromyis protective cover;

plfgakensh@Leooqt)mtah@fr&@PpéJs+e%ﬁveP&§a4emilhmenﬁaﬁrla& assenbl y;

ure_ 22 shows the enlargenent  of Flgure 2 1 with the
Blsvrﬁtlhé*a?obort@e anghepak H‘?éSPFCI“é(S‘( ofshpprindhead eaftridgs; gur e 23

Biges 111 smsaﬁmmnsgfalﬁh&kld ’bﬁthggrn‘ﬁhéab cirifigpr i nt head
| C attach filmrenoved gure 24 shows the

Eigprg ] éér?éﬁfpleéedmﬁf@eﬁcevez%f ﬂw Rripthepteafteiggec hannel ol di ng

Figie\ 86k a than@idfse setBioS thegh thaenkihletdolgiad of 8 pyihthbadRakkdge;
channel s and nqzzl es superinposed on the ink supply

pigwe d g ésan exploded @erseectiye ofghedplf inregend filengresmhise
Pigirs pscstzai?swloﬁfwekm trLeG‘RhifldigawPQB{gﬁgggmlﬁewprlhﬁralggenbI y;

-1 gur IS a channe nmo 1 NQg,
gﬁg‘ﬁrl2§ %ﬁp"aﬁﬁ‘&g%@%‘ Ia#ﬁmggiﬁ'@ ?ﬂﬁ" K&t on views of gt he
Eigﬁeﬂhggﬂ%hlafgeﬂnditﬂﬂmpd'tm{]ﬁhﬁ@nVMHlQ@&JU a weir; Figur ﬁs

, an are schenmat | I he
05 AR Aitn aro s ap R BTG e G e P 'V@‘S?‘LI%SW'Y’
algure nb asragedplbdea m@v@ff@ecrt]npe bﬁtﬂeEClt’/ﬁ?( PEB/phigthdaORC aBkalbIRg
osition o t he CO
Haliio) BrinRaRtast Hayeat s Sricrmte i s L PiTes plpripEad C spembly:
Flﬁﬂe DCstavbnts aiél’ﬁﬁﬁfgemfeikl)ﬂ of Figlute(l Fvéith3Re p&fg&i&ﬁd HCs 28€ the Glax PEB removed,

. att | m bet en I nNers, | ar e

%‘5‘1”? #gfhoé”éé ¢ g lreeemgRar &“V&!zivﬂﬁégesﬁrﬁ‘ ﬁh’dqu"t fempyad;

Figere 24 shiawls Ithereglaéfemait of Figure 23 with the LCP channel molding removed;

Figure 25 shows the printhead ICs with back channels and nozzles superimposed on the ink supply
passages;

Figure 26 in an enlarged transverse perspective of the LCP/flex PCB/printhead IC assembly;
Figure 27 is a plan view of the LCP channel molding;

Figures 28A and 28B are schematic section views of the LCP channel molding priming without a
weir;

Figures 29A, 29B and 29C are schematic section views of the LCP channel molding priming with a
weir;

Figure 30 in an enlarged transverse perspective of the LCP molding with the position of the contact
force and the reaction force;
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attachnment film and Figures 34A-C are parti al
sections show ng various stages of double
wo amentadei | | i ng of an attachnment film m accorBPEFaB2008/000379
with the present invention. Detail ed Description of
the Preferred Enbodi nents OVERVI EW Figure 1 shows a
printer 2 enbodying the present invention. The mam
bodisud 30fhotvherepiof the EYattsUppoilg a media feed tray 14 at
and a piv at the front. Figure 1
shO\%IegléShO‘ﬁsas t&ﬁ %e@%tmég?ﬁo%eew LR t hat the displ ay
scFaen 3BA-Careiphsial ggptiong hltowmgewongstqwsxf tradgtonal @eanidrilbhg of an
but{QRs.ndfimextiend fromthe sides of the screen 8 for
conveni ent _operator input while view ng) t he screen.
Spr Figtres HAST Hypagtiasreions shevige wiprsereipidierl nagr-dilideatr awhment
I N fitoh @ fc@Ldnderay thkreitnfet@npast the prnthead
(concealed mﬁthin the printer). The printed sheet 16
1led\21§es T1 tlon leyethetje d]?mb ted nEdI a outlet slot 18.
shows" the pI vot I ng 'oRe face 6 open to
reveahmbhe interior of the printer 2. Opening the
I:ra?[]:, I gg% e fshotwrsl eaapf)ifqter emli)%?llggﬁlﬁ;ﬁresen?me ng;[qu @1aerr{1am %Odé 4 of the
1096 pn@eremmsednema pod iryi lgnt Tbglbatclheld@awmncd@e 6 em@fafgerr@mure 1 shows
ggu[f%lp%ﬁtlﬁgngéee 86?#’?& sjugh tgg\g‘?)d'isﬁla§ Eb?ééﬂ & ig 1E%E)r1§hh%e\kflﬂg?osition Control
pr ﬁ‘t“ﬁ’é%g) icad rerpde rsﬁdﬁé)é the g¢res)8 farrcen%ﬁrr @Bty input while viewing the
posmeh omeglmﬂa,dj stigR Biicett iN@a PP tht @Rd@a pakh?2 nlthefeeari® 12@nd fed past

t ua the rele | eyer K 24. The .
gﬁtp“ﬁ%ﬁé% (%“C q‘fdi‘“}tﬁ‘&qhe 18?8 T eﬁ&nﬁiﬁ’ég% hsede%VrCTeﬁfEé‘%“gh the printed

15vv| Inedinattlciopeitat e, until the rel ease lever 24 is pushed

down to fully engage the cans. C osing the pivoting

face 6 engages the printer contacts 22 with the

cartri dgereenbaetise nigAing Mogufe BoreAdnEevedhdiepripine of tp printer 2.

Wi Utaerﬁﬂgah@g&@tfacsl of fhg%&\l}\;ﬁte@ﬂﬁ& BN phink R &ﬂ?&g@ eagns%aqutwnhm The

cartr move I votin ace [

foPWﬁ “Af'Heee 95‘&“%&‘? P?OSEt}?B%%‘iF F@Fggjén%%%qn@%%“ﬁ 28\}1@@“2111“ down
20up tdt emsmie &ﬁm@aglecohﬂﬂmg Ocambeﬁ(]aterjﬁs ifigly &hdagadsind the phraieed K's 2&scribed
on latteﬁ ecc%ﬁgcql gc%glo §§ &chlgt?he%]!q%ep Egcppa%n q"hg(%nl ? 3‘%\91%81%' actuated by

Th st T eam trea coupli
1128 r@f?aseéwge?ée The o fedved ol naiclese. avd h@m tileprmzwﬂmm operptg, until the

desghicnad: m 1%@1@& QbwiS tfLﬁ’llv lendagd (BWamd OCibdistiRd ﬂlvo (f)f £ R&%$Nngages the
cartridge, the process is reversed New cartridges are

shPﬁlﬁ@&OI’éaﬁHZ%B ﬂblthﬁ?aﬁﬂdgﬁﬁ‘ﬁ“ﬁ?ﬁ%ﬂi condition. So to ready
25t he pri nter for prl nt| ng, the actlve fluidics system

((:gretsflr hg giows te Hrm 2 w1?1Qhe pl‘ﬁ) n% nce ogopn ang j{l{% ptnﬁt eaEl r(}aertrldge 96

out@ovgiady 1ihghe@fn Otntge‘aqsﬁltlmde‘prwrdhheusbr@e% theegatyucizel retegse lever 24 up to
r eVRakad: g clalﬂ§ & nﬁhssauo&s !hé‘ﬁagﬁlelzﬁ Kn Hf%fégmﬁg X b% %1%%@51% pulled

reservolirs for al four different inks he i nk tank
60 Upvardsy £8q %Stﬁaf}?ﬁ@cﬁwnslﬁ@ﬁ iBhroyplingn) 14 @t t12P dig@sten §pm the printer
3ocou4sﬂde& 18D tHids @kdribéen gpstderBbal@f. TolstaAttesiOditridsalthe@rocess is

re(verse% 'Iilleg arg*idge)s ‘are shipped and sold in an unprimed condition. So to ready the printer
for printing, the active fluidics system (described below) uses a downstream pump to prime the

cartridge and printhead with ink.

35 In Figure 4, the outer casing of the printer 2 has been removed to reveal the internals. A

large ink tank 60 has separate reservoirs for all four different inks. The ink tank 60 is itself a
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There is also a sunp 92 for ink drawmn out of the

cartridge 96 by the punp 62. The printer fluidics
wWeyBPemsds described mdetail with reference tRCFAGRI08000379

6. Briefly, ink fromthe tank 60 fl ows through the

upstreamink Iines 84 to the shut off valves 66 and on

to the printer conduits 142. As shown m Figure 5, when

t hecpadable bahgage At h(ﬁlp]ieﬂﬁ)ttm priags upstkemPa i s off el /e (sddFigure 6).

can draw. i t 4
Fi qreE 180 s P 1B S5 o Db R S PR R oTh g nuses
(agaicm, is deseritiedl gudates! @itham@recg t ¢1g2@)6. pBilatte, bl foaphd fagk §0 flows
acﬁﬂr&h h thgﬁﬂsﬁéaﬁl 1hlmfneg§@tMeQHut BH Galldd 'ggatﬁ%n Itosthg ?rgnefr Qonfluits 142. As

sunp housed wth t I nk tanks .
Sco ﬁh?é’éﬂfb‘f?lg%-‘r sdeghy Wé@rg Phis nstalierlrtheryar £ @F%i‘é’tbg mptyz 1 Ypein draw
t henkpsith 0k @CP ‘ﬁﬁl’dﬁn@%ﬁ KelPigir& oal at to\eej ¥ that @b phecaUse 69fagain, see

nt.ac he e di nent shown,
gt G ZBP R PRETEY A5 Rehrone TR ot pan 1 ot
enewnglp2thouséd veish tmnok takékk 6. m t he cartridge. Turning
briefly to Figure 30, the internal structure of the
chassis nmolding 100 is shown. The bearing surface 28
10shown nTEitgjl cenngtqr doreechrimment thecaaitiidge shesgin | ¢ ami G pent@ontacts 22 is

Thee £0PKieSRLaMG df R duner drldghtdek L&k e 1 QRLAGhSt BBwi, B8 total contact
cartrldecontaﬁs 104 is re res ted with arrows
i P 4

r e & D NOVEY St HEgrs” ) Be jcytridpge em@ﬂeﬂy o
I eprees 8N} @ intirtahstattiews the 'E@asmmmlﬁﬁfg Mot Rehwsitnr Ulht bicagihg surface 28
I nteqri th £hassi di .
hat§h a sn%% cl{e u3 r %I%Ch%% c£1|y dsg(ﬁe) ﬁlaFtlé ex n@% %Oﬁlp%ﬁtg%ﬂqgﬁéglg prm.ter
150f cortpsts oo n eastrigge chrvctsd 04 ﬁrtf:pk:éeefpd witiearyopa chie enaction fages at the bearing

actirfnge zms 1§ﬂaﬁlspﬂe§f&@nta1fwmﬁo@so ﬁe%tn% thO¥iG8ural tifi&rity ofthe cartridge
chassis also has a contact rib 32 that bears agal ns

t h&® B@aﬁh‘?sﬁbmglﬂw HWhappstrugipralam gben i ﬂfaﬁ 19y s mlaphy the connector
St faat Ub&bepl‘tﬂ&l’fthﬁﬂionS&cmﬂi’@ iethe |py1neC(ﬁ? Iﬁﬁfc&&ﬁdtdtﬁorteothe chassis also has a
gﬁé(l)nfw]ctz S g%ﬁft ér%%nsﬁ%h(g%eﬁ%%e 2%' %rlft%gg)g thrt!1 1(r)13!dq)1nzd$e structural
20pi peinpa &0 gnpetahe foamemie 1@ satihiae ]’dﬁp |surffnes*s of thg W‘@ésesanﬂu gpirgrhize any
prigat data received froman external source and
outputted to the prnthead for printing. The print
engi ne pipeline is described mdetail m USSN 11/014769
( RRGOOEWS): duick &#d Decenber 20, 2004, the disclosure of
which is incorporated herein by reference. FLU DI C
SYSTEM Traditionally printers have relied on the
25st Moot @ganupdionporénne il pimid’keropssrsieepd! deardenvedigen an
angxté sdu}cg ohﬁut%M 9)' %}Jrllntlﬂéa If(g‘p &HE' nnt%ﬁq@ pﬁ‘)glm%escnbed

fluirdic pro ens ar e rifed nozz

outrghies g’ 50D/ 0é4%ﬁ9t(31f~%ﬁ§)ﬂ ‘és)eﬁffﬁd D@@Im@i‘f 22004t fipcdme plodch is

confapi-nat R by éd zi ng the design of the printer
conponents to avoid these problens is a passive

approach to fluidic control. Typically, the only

30active conmponent used to correct these were the nozzle
actuat o r§STERF[€EO47 PCTt hensel ves. However, this is often
i nSuft gl erit and or wastes a lot of ink mthe at t enpt
to correct

Traditionally printers have relied on the structure and components within the printhead,
cartridge and ink lines to avoid fluidic problems. Some common fluidic problems are deprimed or
35  dried nozzles, outgassing bubble artifacts and color mixing from cross contamination. Optimizing
the design of the printer components to avoid these problems is a passive approach to fluidic

control. Typically, the only active component used to correct these were the nozzle actuators
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the problem The problemis exacerbated m pagew dth
ppnt heads because of the |length and conplexity of the
wo povgomsoi t s suppl yi ng the ppnthead | Cs. The PERAU2@8000379
has addressed this by devel oping an active fluidic
system for the printer. Several such systens are
descri bed mdetail m USSN 11/ 677049 (CQur Docket
SBHQQ&U@Q Ho@veg, aid 1§61ﬁ65 inQdffisMd €I 0Bk Bte NOQIT Iﬁﬂlﬁrath@ﬁtempt to correct
her el n}g{ﬁ%‘e eeﬁotle‘orb elrr}lglsﬁ egca(be bgtte%m p%%%fﬂ é)rl? eagsabecause 0 ‘&h% rehn aend
V\hICQIhplfVMY.Ibfdhebléi csuiutiedobpdyifeoke pugideadil€sh t he prnt head
descri bed mthe present specification. The fluidic
architecture,shomn mFigure 6 is a single ink line for
Sone col Bie Applfognt hag aéf&?sw%b%hym:@}op%m v alyidic Swsisarferiths printer.
I | IS@&ra( ARCky OfmsGRLUESEbE mfaatneussmkl 116amkss((ﬁ91)>oct<@ SBH@G@S) the

hi t ect
T B e R R e S Ay Ayt
a shpl¢meothfionvell theerct®6 fluigs tyseamhah whtlébd sgiRbhidrasevgth tiktpenthead
LCR e prnthead ICs 68 via the
adﬁggﬁ%g I Eﬁg&@%ﬁﬁim%ﬂ1l74 (see Figure 25). The shut
100f f val ve 66 isolates the ink mthe ink tank 60 from

t he ppntheamdiclafesitcbre WA 8VIBEurd i€ a REdIThneifs oROWRF &fi’y A color

down. Thi revent ny.color mxin rm
| CE"EE “i"Pla PﬁP VE SRURTF ﬁ Eaﬁ%"f ‘ARt Sﬁ’ﬁﬁteé‘% fii‘ﬁisr EE %él? “g O fis
I NaEbvin W Rigtre 6 lmaezhntes@mem axingle dms;c@%eﬁttrmnrmm Ldetraiding 6%, and

L1 SRS 5L LGSR DB LN VO LTS L o
15 poiviathepdhegsaif attack i It Gee Figurd 15y Thaislvt eff vilva§o golates the ink in the ink

r ehak bofiﬁ‘drﬁth& %te@ﬂb sra@gﬁénwéﬁthwglfepﬁ b@ber & dQ»(rﬁi‘ SI%H&)Fevmts any color
the ink at t nozzl es. Bub pol nt pressu

r eé‘lﬁ’f“"a‘%abﬁhg p%ﬂie?ﬁ Iy sioR Eotp éeéﬁ?f\%l”rerl%{ ok Q0 é%ﬁ%Peélﬁ%*rﬁ% n?r‘iéli”yy These
d € $6ilch bedisdiHSélnﬂ pefditnigin S SNssIdfb 6k EBH Erif{calioh USSR KE677049 (our
Oqﬁ&ﬁ% fﬁﬁ rporated herein by reference. However,
the purpo es of this description the regulator 72
20|s shown as a bubble outlet 74 submerged mthe ink of
th Qhé: 1@1@!&11% h§snclq eM{%Q B&gleﬁogn@wm%fa%r yﬂ B ﬁﬁ@imﬁﬁjg a relatively
conduit 76 extending to an air
pp RUHEH AcePOS MpBosREHRERTES Priie mktah@e HF@%SS &Pféﬂerﬁ%nh@ese%wgulms
60 welhi@ Pk rddBdids ae BEMPEGHRLIY esehvkd @ rc@p&q@mgtjssmﬂ/mm ®ur Docket
outlet 74 sucks air into the tank. ThIS air fq

£ RO BETROTHST S e Tt OBSSS o §° PHBFSE A glescrption he
25heagsipace.is shbies pb@sE biitet Th sfﬂfr&lf@ﬂl ehd ik dflte tdakibiodng vented to

p ol ﬁrﬂ*}ogﬁ%rg gllg Ilslreélﬁe% von n1)1tV)716 fext%n%mg g Oap 6llr I 16%)188? lAg %[hae' .gﬁlg‘d?ead I(Cosn68 consume

Lamka@@prﬁﬁ@@@ theeanb pO drimes uitd ke pressing diffisrende attthpgbubhid dudet 74 sucks air

wh h&&hé @nld 88k 81t bRk LHs b PBHE St Ohk $H&h Rbdto thl BRC Pl&é%{aa%e This
poi nt gulator uses the bubbl e point pressure need

to p@%sﬁré RN IHRARYPR: Rofnt PRRSUTE mf}%l% seddpute ﬂlém%ﬂt(?ré@aﬂ?ﬂ

30t o dm@smmi,s Js}eherwmecmaw £nd e @9/8446 Bre@iire bMR: i@k LS at the outlet which
mr%s ntgl Lonst ant (there are slight fluctuations
mhen t*He %F%f fil scus of air forns a bubble and

pses to the headspace mthe ink tank). If the

hg:j LtOSt fﬁﬁ'é)ﬁbbﬁ gﬁ%ﬁu@ato@hseg ‘Jﬂgblﬂ% b(ﬁﬁt pfe%u@%eeh&ﬁo Qéﬁggje & bubble at
P the submerged bubble outlet 74 to keep the hydrostatic pressure at the outlet substantially constant

35  (there are slight fluctuations when the bulging meniscus of air forms a bubble and rises to the
headspace in the ink tank). If the hydrostatic pressure at the outlet is at the bubble point, then the

hydrostatic pressure profile in the ink tank is also known regardless of how much ink has been
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hydrostatic pressure profile mthe ink tank is also

known regardl ess of how nuch i nk has been
WERRBAHSPCTconsuned from the tank. The pressurBCHAU2G08/000379

surface of the ink in the tank will decrease towards

t he bubbl e point pressure as the ink |evel drops to

the outlet. O course, once thg outlet 74 is exposed,

t heorhead ﬁ‘o?ﬁﬂ(é&‘anli eTeprebreat thoSEhe bﬁhe’ﬂlﬁldm negak WBlecrease towards

r eﬁ]s ;ﬁhb% p()m%pressure ag -Iilg 1ncl:<éervl€1 drogatlé)thegg e(t) ?Oefbcf)lﬁse onﬁtf(tlh:f ou‘tl%to/a is

r eaxmeg thdheadopdsb b @ts durtihespheidnd fdggive piksstramhos6 0 heahtabeshauld be

fi %‘c@i‘ﬁecf @ﬁ&ﬁa\égf (Tf 1tt1shfcrartr§c@55 bpi%re':d% ﬁkllé\f@lq‘eacl@es e B!lb@fé%@tm

cartr| dge or (as disclosed in RRCOO US I ncor por at ed by

Sreference) a refillable cartridge. To guard agai nst

par ti cutiRt® fnRWb taAGe a 1iRe re@ddireliat &Q bOfefildhe: rbﬂl&eeabarddﬁrﬁgla or (as

ter 82. The syste uses_a

£ PoamegR RREA LS Bt e e TSy g

f i ptrequintctantigs, ehefoitfvi §0epf thic fng tank epliage taage Blled87. iTht estgm biyo uses a

Si d t o

car T G £ ER I & D p Bl LAIER b ¥ R, AR sold e
10t héy fimply gaplgcing tbe iglepsarider er bonaiipmdisiraidpe ig prsticuladgighegpient for the

r epicAOeikBRliery & sb&?ﬁte%nshlhﬁjleuﬁ@ig 'r&guld rbﬂl@@ﬂéﬁerehe%@ﬁe tidoes

g I e outlet 74 is at the bubble poi nt pressure, and

t h&"8HEE of f val ve 66 is open, the hydrostatic

pressure at the nozzl es is also constant and | ess than

at nosph

been cl @in—l;e ghefbggo\i\gouﬁé ;74 ‘S at tﬁ{b%blﬁ%gotmt glfe{smgglslcly tﬁe g Ig?lve 66 is open,
15 payhethgsroptapinpressee 2L@P’ nprgleglis plgp @ustagtangd hés tpsin |am0Fréa’@ Hogevggif the

t hatu Ghanges bR BRLRSI W € p&od Bﬂ"{ﬁ%ne%l%ésﬁé bubbledS@W {81 in the LCP

expansi gn and contraction of th | es fromdi urnal

t eﬁ“ﬁ@f“ﬁl“ prabapgipihed IR tEaéﬁhang?él??é’éesstuf?é‘t Tﬁi’ gy Likpyisq, pgansion

i Nknd doftect®4 oty B blEserm dfmal aepsdutt vaoikfonvah vieng6he pressure in the

gl %klhgg %rydo ! h e ?f %%Ekglg ?ff IQ/ airﬂ\{e&lg eSlmg%lgtetgegl?resgl?p mYIfe‘ i aank can vary
20gadesg @@Wﬂmj 1r@¢1twtxﬁliec=s1§ﬂ aftlissotyed hkpe caovgnst efedpnionnk | i ne

86 | eading fromthe LCP 64 to the punp 62 can i ncl ude

an ink sensor 88 linked to an electronic controller 90

for th eﬂﬁ&ﬂ*ﬁnmﬁﬁlénl%lélﬁ 8pladgg iemARd SPORY rruga Aen giclude an ink
absene es Bfked 0 kn ¢Rtrbliecod@MASH K@ Mpmﬂ[k The R@soB &8 senses the presence or

Alternat vel e s e Wt
o8 SEREOHER B i B R S PRI EaR b b AR ARE b
25f o wengm 8& pp tominabacap &e tootiguokl s¢ ihntet rfing ffor @agpipropifiate flagod of time for
vakl g Uﬁh@\@tﬁ&@%ﬂ) %@§ns ﬁﬂé ﬁaﬂﬁ%rs@f}‘éﬁ“&?%k gpeétnigecgsts l;epa%se olf] increased
operating costs because of increased I'nk wastage.
puffy "8¥2%eeds into a sunp 92 (when punping in the
forward direction). The sunp 92 is physi cally
positioned in t rinter _so that .t | ess el evat
Phan t hE g R ed w2 P S AR B L GRG . gRe s 92
30i nks physichliyeposlGmndin e arimtérnk thhtiitieled Gletaged tHamthg brifitreahiCt b This
CP lin . uri an
llon% th%%ﬁhrgrg%fzﬁkgﬁlﬁgx%ﬁlgﬁéegﬁg%1aé Qﬁ% %Qﬁér ﬁé]n? ﬁ gﬂ?éf’é‘% %%st dby
A ﬁ@”g)éﬁt FhVTé MpreEsEEmesaate by fresiaiio pzesers aldieais N ah ECsiORkA negative
e BleS&Gd Gt thém@éié;l Sra@0le iR BebichSineRdsQhd MhidilsRGor ng;m&: QY SBse, the
t he er| stal ti c@FtOthQGZ needs to @e st opped i

n o
coRTISE'6 R F PRECG 18 a1 0GR PrUBD HFRES 1S ﬂmgc"mﬁmm“‘m

35  between the LCP 64 and the ink outlet in the sump 92.
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between the LCP 64 and the ink outlet in the sunp 92.

RREO47- PCTPressure di fferences between the ink |lines
wW@Roodi1i4882 ent col ors can occur during periods BET/AU2008/000379

inactivity. Furthernore, paper dust or other

particul ates on the nozzle plate can wick ink from one

nozzle to another. Driven by the slight pressure

di f f er emeege &uﬁ&rmarbetaa@hhei iildinkd T @iffe@@lc@brs mnmicdngd@a@peﬁods of
C?n%gtlvg% limeﬂaeltrg(%e}eéga;{eh ust or. t}?fetrg rﬁcu%t? ?nrt}ée rﬁlolzzheeplaﬁeo cZa% 1ck(i) from one
t heozpke itrrnbibadDiiC€s b Be thghtmre@smrdtffe@octeebetwem( aplgink Kitceqthir mging
up cénQ)céup @fhﬂerﬂllﬁe pfrlﬁtglkls ﬁ&tlveaﬁlgshtnh)@f \Jal%%d 151)13%3 She tnﬁ%k @@§om the

been contam nated wt ferent color, It

S r PerlecbYaningeuldd’s K pfecsenb@lorr é‘ﬁi%&é‘ﬁndﬂfgﬁém@&bﬁéﬁnk@ﬁ Prace the
a pidinhheach. MBknoaBaneel withatdiffent Jat, itSEatiSevht€and 0226 &S
duri st andby periods to avoid dehydrati on of the
prfr‘?l?[;‘geélad ICs 68 as well as shield the nozzle plate

from paper dust and other particul ates. The capper 94

is als OT]&Q%}J&EJ@H Es%@nﬁtﬂeaﬂn@iﬁteﬁan(% sﬂf?&lﬁlah §/eglL f’:fl% ﬁoz&lgs %Yaﬁdby

dried in r cont am nant ration o

10 pr iPeroReia gvordadshagtignead the grinihradlGs hRasivgi a%]el‘qlélmnozzle plate from paper

ty ﬁhs@ﬁidloﬁ‘leﬂ@ﬁh&ﬂatesevm%pf@ﬁ RSs 20 dordfiBGERASHS the tH@zzle plate to remove

Vi SCOSI i nk. t

hi g “i‘kh%d PIAK CEfEEER P eﬁb‘{‘ tap 6‘% 9“5‘?‘1’*‘811@ % e W%Fﬂ%he ink

d I epeent, Shiodlly ehvateh evapapgetid is@akes be \G@Jﬁl‘p/f ad e SR A]f the ink viscosity is too

ted. | &l n
Iﬂ;’éﬁj tl% 11%{ e@t?%ﬁzaktgéﬁorsc @ tol%%ct dnk\?\cﬁﬁ"](%g " S gﬁlg E) yﬁe@ ge%f 38 a@i%ﬁlcﬁ-glsed

15 pr éﬁﬂlyérnﬁsd m@lfrswéw aa@bke@ wapngeasratinpribomrsir idiamione dotieor standby

opgifti ve life of a printer and can be effectively

corrected wwth the relatively sinple fluidic

architecture shown in Figure 6. It also allows the

user t OTHemiobieﬂl; buylinpd dbore: atehﬁt Ptdnticardpringe@ropdrive hife of a printer and

p ' Ic;pntb% reffeDC{-IV e ﬁltcorrecteggflth {1]19{6 ativel vely sm&oleef?utlcp q & archJ{tehc?ureD SEIO\{I-]nt i§ Elgure 6. It

20t r @1§<b¢1lews1h®®ﬁn (] gntpﬂsatrm@diesmn@edﬁemrad thexarphrestogfovinphgerestore

Si <
: e?ﬂé?gﬂg%gﬁa 1%1'6@11 11%%&_}/@%@ ublﬁk ﬂfﬁl@kdublb Qhot)th% 81%%‘86/1@ Several examples

PRPNW%E%WW@ES@E@ 'F%%etaﬁﬁl} the ardelegicet Pefe! 1@%%“% (Our Docket

shewmobns)Fi gures 7 to 16A. Figure 7 shows the

cartridge 96 in its assenbled and conplete form The

bul k of the cartridge is encased in the cartridge
25ch&swirBEADOD\RARMGE he chassis [id 102. A window in the

chassi ST%%gntﬁgﬁ@ gaﬁt?lﬁ%tda & sﬁa)[‘rr} ih |F%91‘%S £RNkAc Fl%lrg' gélho()v@ ﬁ% éartridge 96

receive data fromt rint I ne contro s ]
pr P%%Séﬁsemtﬂw@ﬂé@m@et%f@an 9T1§>H>@U$/ He cetidgeip @g@sefbe tw @Hridge chassis
| t SO(SzﬁlaﬁheQﬁhssﬂsf Rt eet A\&ﬁndéQ\hﬂhe &&ssis-ﬁb@ eXpbRt BE tarVi@e COMANs 104 that
rev thdlg ’%Itﬂ% coqtﬁ th the electrical
coﬁ gy e {5 hedy SPHRt A e 1TEE" 68 (see Figure 10).
30The user can hold the top of the cartridge 96 and
remove 1E ?ﬁes% 9& @&}g})l}v\{h% cgr%\ége[ 969v§1thI ifd %9 Ior?ﬂrgtje(}fivg £0|V8r98.t Phe protective
installa In the printér.
cover 98 prevents damaging contact with the electrical contacts 104 and the printhead IC’s 68 (see
Figure 10). The user can hold the top of the cartridge 96 and remove the protective cover 98
immediately prior to installation in the printer.
35
Figure 10 shows the underside and ‘back’ (with respect to the paper feed direction) of the
printhead cartridge 96. The printhead contacts 104 are conductive pads on a flexible printed
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Figure 10 shows the underside and 'back' (wth respect
to the paper feed direction) of the printhead

w@ea09ni4892 96. The printhead contacts 104 are PCT/AU2008/000379
conductive pads on a flexible printed
RREO47- PCTcircuit board 108 that waps around a curved
support surface (discussed bellow i n the description
r e |cﬁ9dlﬂt Beard QV8tihue whaohartmu la (itnﬂ@) suprrt aurfaicﬂﬁlsafssetl\ﬁbﬂ@w BaRd&escription

la%% Flﬁe L%P OHld{,r]lé)t atgell %SOf g}érre] g%n%% gsat an 513?]1 8“118%9 ﬁ § 68. On
pr@weﬁ@sdhpﬁ@Uﬂmmﬁﬁd@E6&ﬁ@hﬂth@Whedé@psubs®mamenmnwﬁhmenwma
Fi gik€l 1 shows the underside and the 'front' of the
printhead cartridge 96. The front of the cartridge has
Stwo i nk couplings 112A and 112B at either end. Each

ink co (Ljnpgurh 0O dnass tfl@tldfderﬁ&f dntl E}{égﬁon‘v‘aif\lﬁ§nﬂt%eéd ch@R dbhehe front of
cartri I.n.the nt er t he

CaslaE: 1 a0 T donisn Lrd AR R R et Fyhs iccoupting has fou

Supplirided vatver flac &ehe( the satridped isallaon ¢e gettad the _}mel cowp)ings 112A and

Th?t%ﬁéﬁéﬁQG&Mm&ﬂk &99ﬁ§whﬁ&%m& LRLRE &Qﬂ&g?&ﬁl&i%o The ink
age and cart ge val ves

10t heupphyknteBeqs hivis gy eomvits! 42 waiclpstaeaaheneniee ewiipdei valges 114 One

ands thh ﬁak Q&Jﬁﬁﬁgs i At 151 e dN00SE ﬁﬂe GRWRI 1h06hed 128 dol®ream couphn(r

u IO C Ougaml ?n??]ﬂ i%ta 8 eé ale Scwfgrln}:ljr}lﬁq%tl@ﬂzg‘b%g{ gfgﬁr&n ead IC’s
( S ee aﬂﬁl tWhEsuﬁl)ly andect Higra) wibsthe @amstean pbuphg 11212 Bnnects to the sump

co sunp 92 (refer Figure 6 again). The
va??@g%ﬁr eva?ggns of the printhead cartridge 96 are
I5shown in Figure 12. The plan view of the cartridge 96

al so shﬁmaﬁotaeelév%at a)f% gtthéattem%eg%%%sﬁ()wﬁm \Q/nTherblan view
Figures 14, 15 and £ gur e I's. an_expl ode

pePSheRTidEs Siptso s G Oa@%th%ctwirﬁléw%@%e F ]é}lrﬁsgl 4l and 16.

attaches to the underside of the cartrldge chassi s

100. t ur P; 1% %neex@@é g%gcmggfé Fca r1 56 tﬁletLHE moghng r6]4é attaches to

unders a s aroun
20si the unctyrselx pobecattive pha$sr$tlwead tumjm %?@B 10Matta¢\rs 9 the ederside of the

miﬁbf’ iinnh Inh'v!?r%fs ai‘éh@d adiRub |e§?§ose”ﬁi9 ipfiRhdda l&&lc@tltoﬁc R intet

to the top of the chassis 100. inlet manif d
fi Wefoldffé f@enlﬁéetdsouelet pgold & %ﬁﬁffhetf) dheqtopofytheychassis 100. The inlet
el ashionmemnt Citeanfeshdok o h20CP hickawns sle ekh@nehéi%nﬁwotseltzs L1kew1se

12ﬁqgﬁ%gt08tiregs 12 c%ngﬁcﬁ%q% O?_u letﬁalfglq?.:l‘g Véanagg ?r getl glasi(ﬁrfnc connectors
25end s dde thasisilid [16X eneane tioutlétend qvtletinfagifodlls i the ¢hiawis ¢ lafsi the top and

10Q,f rE&&%ﬁl@?ﬁ&&E’o%&Qr 581 Snah EHRY a@'b@%&t QL EGEL VR GRYE! 138ind the

snaps over tomto protect the contacts 104 an
t herprrhiCcheed Fiems 1see Figure 11). INLET AND FI LTER
MANI FOLD Flgure 14 is an enl arged section view taken

aIggg Iigﬁ 4 of Figure 12. It shows the fluid path
G e At cartridge val ves 114 of the

30upstream coupling 112A to the LCP nolding 64. The
cartri dﬁ%ﬂé’ B X6 aaf%%eﬁ%e?' NGl %ﬁén i 'hﬁ Bl 1%%¥% ftn%flows the

i s biase I nNto se eng agenen
me e rath 2i8ougirigae efathe Pﬁﬁﬁ@@ Vp&ksy B4 10f ghej L@St@pie ﬁeuthltgyllﬂhéo the LCP

pr hﬁtd% 64. The cartridge valve 114 has an eclastomeric sleeve 126 that is biased into sealing
engagement with a fixed valve member 128. The cartridge valve 114 is opened by the printer

35  conduit 142 (see Figure 16) by compressing the elastomeric sleeve 126 such that it unseats from the
fixed valve member 128 and allows ink to flow up to a roof channel 138 along the top of the inlet

and filter manifold 116. The roof channel 138 leads to an upstream filter chamber 132 that has one
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conduit 142 (see Figure 16) by conpressing the
el astoneric sleeve 126 such that it unseats fromthe
WO 2000d14892 ve nenber 128 and allows ink to fl owQpAU2008/000379
roof channel 138 along the top of the inlet and filter
mani fold 116. The roof channel 138 leads to an
upstream filter chanber 132 that has one
RRE@l‘ﬂ-ﬁefB@_BﬁHﬁltd&ﬁénfb&(ﬂe byo. aink iphds@rthidmnhangr k3fbrakdn 30 into the
pg\?\tﬂ% trreéirglaf? ulgﬁtﬂ%r;[ébr%re %: 4 an n%out to,t %]P(g}% let 112 oFrgmt ere tﬂ‘ﬁgd rﬂk eﬂtows along
122he LEP owintchranes 136 fotferd et tihmmnfhle@lvls Saiomthlt)he LCP mam
channels 136 to feed into the prnthead | Cs (not
shown). Particular features and advantages of the m et
Sand fi | Regicvignfiripist dandiadaniery ofnbevige e dden padoldi tiR will now be
r eligtene entlié) Qfe'f:ejngsllllf) @ighB.15.ThR: &XIpd0 g@f@peaﬁg spEgkd wfebeafiuustrates the
Fi gure e i.llustrates act desi 0 e .
n ‘Bmpéﬁodesf‘%ni ‘?éhr" 1%&?‘% te&il mﬂ%ﬁ L%g erea‘"’rr%s%%%}gfpéfts of e design
as pecibsteod it tvenpake Sorgn Hirktyt the ontridgdoudves #ro spatesl dearaciher. This is
form. b ~ r
t oninar & pind B TR LULGAE K LKED, 75 SIPRIREINCHARE preion
10t r dehlens divatsekindasigerit PARPoIiassinfo- SBiak eIk With a/gd member.

Pr ?M{v@véls ltHé RBkiGRSic MeHBer %E—‘chﬁﬂa s%f@&ta%ﬁﬁd@ﬁ}glml WlﬁHgd RIvASREd, or in

into _sealin n i xed nenber wever,

t hde&aef b @glﬁgﬁﬁgﬁ‘ qtﬁﬁ'\/\é éﬁot‘ﬁié? a solid shape that

the nk would flow around, or mthe formof a di aphragm

if the roy e :

it is hflng ﬁa}ftlllo%onv fn@éﬁt sg@%ﬂl); %(ﬁvqugtrf?l? Iﬁl% ceierglg%e \%RBI@ autgr’natlcally
15 aupmpqncwaww@pﬂns i1 ot cdstsind cheanly oAy 1de¢|by 8 cciushmswhwh one valve

eaghs 3 ARRmENeARhB: RheY Hsd&gag@cy b@ %l&pllnérﬁlﬁr WRI B ONR. If the

val ve has an el ast gnepc nenbe IS engaggd by a.

ri Q]iaﬂ"%ﬁ”ﬁlé@ OhR 1t ﬁ@apéﬁaﬁ‘@ O} éaﬂy Ih?ldst ifsglf agpind ﬁ%”‘ﬁ&l rigid member

e ief tehs®n T Bis ﬂtbaﬂ)ah Bﬂ@fﬁctﬁx@ rsm aridtreqUﬁdsl adldtiyelh ovdslerhitcsse IHowever, it

agaf é’ﬁtélm}: h%he g%?se g]ter \e/lggesng é a W1He geerl:ioléetsra ; 2 ugt?llgveﬂ vrldth of the
20t oleles’aaml: eydl beHovpderefif betvden gie @@Slm@qmlme dor¢ehthe alteagty @ﬁ”élp seal and the

el eprph pgogerg@ggh@elﬂoggupe@r i pheral mounting. The w dth

of the elastoner wll be a trade-off between the

desired coupling force, the integrity of the seal and

t he mat Esf bat smvﬁpemig'u&smpfthet &hﬁn@e&&tv@ﬁlﬁlm srsgél pre@@n Be&tion use

p r glast erlc ﬁlgeé/% 1|2éﬁ1at usgg a%almgt the %g Eahéel I%eg@g I:E%E%P ]ii 1‘ﬁSé ual cglénpressmn
25aga hm@ﬂvetlh‘éorfenmn Ve cyraidpreinipetelledl 28the pidkeer andebe chuddit end 148 of the
co gﬁﬁ’tﬁsﬁﬂvg {ko ﬁ;{ﬁ@r c\()ﬁllor\éges]tﬂe‘lslegpeeﬁ% ﬁlla& h$6 \Séi%ak rﬁloglgﬁe i%x%d valve

i nsta rinter and he con
pr iM§Mest 1%110\9@1111%@6 LGP ohisgo tbf‘oﬁfﬁf@é%@@% SySte@ <S§F Eigye 6h%the upstream

Th endcCwh@keard A8 colpEealisa b0t hend daedl Mralewt eBihR iguied 8o bulge
to con

nto t ppnter fluidic
(S8EVRG G whgying Pyl st fier CRvO A B P I 10 e sec
30coupd hamg lifl FAclaine wiikRdss ardine its ingiesaaioh thaff praviges sheedreas ihs buckling
co r T l g T i ¥n a
ﬁIog%éé aﬁ% Eadg Pglwgog e%?{e%ﬁ@? ({U éﬁo th% QJhr! idh e‘%!f {ﬂ%he gpﬁ}é\%r %Jél ensures that
théﬁe§1|e@’éb@k11%t"r?&’éy a line of reI ative weakness around
its md-section that pronotes and directs the buckling

process. This reduces the faorce necessary to eng
t he Carp‘ﬁﬁa nwslcﬁa lglﬁ‘éd {.lnmdlé[ll 15%@6@%8?@% c@w&&e I?om the printer.

35  As the cartridge is pulled upwards from the printer the elastomeric sleeve 126 pushes the collar 146
to seal against the fixed valve member 128. Once the sleeve 126 has sealed against the valve
member 128 (thereby sealing the cartridge side of the coupling), the sealing collar 146 lifts together
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t he sl eeve buckles outwardly. The coupling is
configured for 'no-drip' disengagenent of the
wea0pnigdge fromthe printer. As the cartridge PGI/pURI08d00379
upwards fromthe ppnter the el astonmepc sl eeve 126
pushes the collar 146 to seal against the fixed nenber
128. Once the sleeve 126 has deal ed agai nst the val ve
e R the &&dget rrelrs ellmyalﬁﬁ@doimg 44 faen Gasddror tlg eonguiti@s.Ohs thd@al breaks

FREDI DB T e LR Brgg et ot bt SRy gy e soe
146fm¢0ﬁmfheﬁsﬂdﬂmﬁnUMEr@@@dumﬁmmmﬁwmﬁ$>mﬂét®@akﬂwrmdﬂwofﬁs

br alos @hack e PR REHS tf 9{3&9& ACIRSHdd NG 12aBu G NM‘%&H of the fixed
the collar and the end of the conduit 148. The shape

Sof Vilrfenayr Bf ﬂfl%@ent‘SF%é%df\Y% 19 detpl il froppi@e avy s hqrigntal bottom
rre&%rﬁseu STotabhidve 8¢ alwegt@w@ibmnetr@estam g k@ﬁc&éngi’oﬁ &M@@ih& @enechmem of
surface. in innin nt. At the nmd
o et T Bt S ar et e BN P i e ace ara i
t hetrame pds©Ule degcloirentvie poripdetcdieittacely littls & dhy, firkorméilieg mothe cartridge
a' RSt 1100k hzenkial, ARkt 1 hat'@ @gp' Un§ VS 1 of th

| owest poséf%ﬁl erﬁygg%gge ﬁ&ﬁéagh? ngﬁeﬁéﬂﬁuamwmmo the
10dr icarsideet he detachnent of the meniscus fromthe fixed
val ve menber 128 The bias to minim ze nenlscus
surface_area. i s strong and so. the detachnent . .
conpl et \g%% % fir]ele/ (éalr‘r?dge 1? P?tgled nftheawter tl?,f:kalr s ﬁ’ﬁlfiﬂ ﬁS& “6]11] be entrained
themﬁﬁéthEQGSWaﬁuﬁxﬂ&MWtﬁnymﬂ%&amﬂ@mgﬁMﬁkﬂm&ﬂﬂmmmbmamimwr

en gé‘égnn)h? hag{ 9 ﬁ’lﬁﬁ: llh%%le oﬁﬁagr k@%@n%ba%ﬁ ?I‘ e%lﬁ r1'5 Q[£ 1?1]9%0“/65 t]lnrgugh the top

i sposa cartr car :
15| ngfw foed valyy nedmberg 2§ mdelﬁo the tpef el 148, d%ﬂwmlietmol%\’w?dl point of the

b € 1fidd Haﬁfoﬂﬁﬁ 6 i tﬂet I‘éloftclﬂﬁmém&n ftllalpWe g&gle@ NGbwleRGEsbRd nRY stilhow into
cartridge. he inlet manifold and

fi It}teéi}terélg‘éTse]r?t%l Wﬂ%ﬁ?@ ’&e ﬂ]ﬁeéﬁs%flﬁ’ﬂymséflf BBl ffeat

Ref erri ng back to Flgure 15, the ink floms t hrough t he

Eggnggl ]_E»th_)glgf b e U%S rn mge(gml?e ]Iﬁlié\r/ae Igd’] a‘ftjjc? t}heof%w rate — they
20i nledctiyrrriedued dee wmd Sttrh@ ar@@@fl the hlabmelle gf thfaﬁlter malpbmﬂqé 30. The filter

bu %ln%nes m\é\@\f&lg recgﬁ%m ﬁéper@)éveﬁtli* a!n aerchQAWe b iR Bﬂﬁbbles are drawn

filter inlets hi's case, the filter assenbly

i t &8 the digty sidppi e ﬁquetP%Wftwd BB B f@ﬁanesri@g% pFergda ﬁ”#ter ink at the

si deuiedi fibheud iThis ercruiinbarke laQp@aspealidagirel hethd prevant frdérion.

- they effectively reduce the wetted surface area on

the dirty side of the filter nmenbrane 130. The filter
25menbr an@silchihy bubbled only upechamiger chamtshE3eas ot @wesnthd filteamembrane

2?22@‘8‘%@% ﬁox? ldf':’ga%&ngoﬁlahybéél?é?itee 3§1Esem%e%4§}n§tr%9ﬁﬁe¥‘ Chaftblrti¥a, The

e wetted surface area renmai ns
| afilje outedbHs pesitipRa e patiemef the Hew s fHistchrmbsiy| Mg diagonally
Th i0§p0i51§ thel el BB if D upsh@unNinghibes P ORRIA e Qffed@f fr@uMEs in either
t i nvention. Wiile the bubbles in the
§W?§g' ﬁ1$?%F“ hamber 132 can not cross the filter
30nenbrane 130, bubbl es from out gassing may generate

bubbl (:‘\S’Tﬂer}lt‘eﬁrg1 %fg(grvé@c%tcgl r%.m \fef'tlcaﬁlg rstaé:f{h {F%glg s1&e s1d-g %hehpartltlon wall

filter out ositioned at t ottomo

dowﬁ?qui@élmd#ﬁqet e I@ﬁ@%e’ﬂteq%mbﬂﬁdwuowémaﬁ@ wn(bpﬁ@@lb/td@ﬁnes the

t NQovRh@tn cAdfbed 134 bNE: MRSIT @RIDLRAGTRE Gidel 32 1HeGilth Bd kb @re so thin

the effects of bubbles in either chanber on the flow
r al(f@r compact design), the filter membrane 130 can be pushed against the opposing wall of the

35  downstream filter chamber 134. This effectively reduces the surface are of the filter membrane

130. Hence it is detrimental to maximum flowrate. To prevent this, the opposing wall of the
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The filters 130 for each color are vertically stacked

cl osely side-by-side. The partition wall 162 partially
walzfoonesz he upstream filter chanber 132 on onBCEHAU208/000379

and partially defines the downstream chanber 134 of

the adjacent color on the other side. As the filter

chanbers are so thin (for conpact design), the filter

me abranemkinbeans be apaehedpagaibn s i hep 0PPEsirng 1 Wdeparated from

of the downstream filter chanmber 134. This effectively

redid@% the surface are of the filter membrane 130.

Hence it is detrinmental to maximumflowate. To

prevent P(JSllﬂt)rﬁno tftehﬁtepﬂfépa%li Gglev\ﬁ Id a (ﬁfﬂlytdﬁﬁosed corners also helps to purge the

RRE047- PCTdownst r eam chamnb 13% has a series of

5sp§@@?“f@b@mm€@eW@MW@@603H§Yﬁ%ﬁbrane 130 separ at ed

fromthe wall. Positioning t he filter m et and outl et

at dia o) corners e the .

oyst em B el e R AR g e PBRn o Ry i ine 130

To wedduc @etdbmlsp@kl soif omiﬁl‘stlpatmilcaltveﬂl@e)ﬁmtealmnmatparo?tmnofall tl beis welded

pprtH ﬁlg "ﬁgt Pn gfw’aht & i St g§mgﬂ?’@eée§ ot\/\fﬁi {jﬁgmér&e l@@ H’lat break off

downstr ea artition wa ore
10ne>@tﬂniséiiemeidinéﬁrowai iwﬂllbezn the ‘die didecp the fititd3% i r st
partition wall. In this way, any small pieces of
filter O that hreak off during the wel ding

pr&gggngWﬁ%VmﬁgB AN HE> S rty' side of the filter
130. LCP MOLDI NG FLEX PCB/ PRI NTHEAD | CS The LCP

ol di ngTh%iCP];_Ao?&(nlggég%l%%qugaﬁ%ﬁ%tneeaa%i f%%ss@t%bl ‘§1’§ ?ﬂKQmXH Figures

are shown m ur e
15perdipedt Figae bt is ¢ prespentitiett shegiadegsfde phtée L@Petdingie4ryvgthely flex PCB and

WI Hmtea@tdslmnma andep %ﬁfﬁ@@4 hsGScuR (@t ARG chdsBi€ 100 through

is secured to the cartridge chassis 100
thF%Uﬁﬁm%%U¥é?%ﬂﬂ%6%omﬁ%“¥6%mﬁﬁﬁmT@@etH&V@nggw2§ygﬁsde”n
obratitnkof thetntl aPEBIINOAE)evity biideg (RALCH Mhe printhead ICs 68 are

Coglfégnﬁe C%la ose %{5 ath.Fﬁ rdor{qul theteiﬁlgga%ds agsxteébof @reeLV&grnrlog&'ln ngge6 The flex PCB
20t o 1@81ldwm Bonflddraond odaa tqth@printhpﬁgﬂ@su@i hg fleaCBAP8 dfo St:dq@s to the LCP
Lc%oim' q{ tﬂgprﬁlﬁteadﬁ%eedée' a@ %VCEQSBJ.‘[ ltg%aﬁrﬁgé’\éoﬁﬁctpmqgéi @Ecuﬂﬂhethe flex

e to nt head
gGF é%b%edgtiée@@p %inieiﬁigio thri@ Si:iiﬁﬂ‘?tt ﬁ@&ﬁe 17@ @a §@uf§§ 9). This
vve |e1hsma§thﬁ&hetf]a>€P(C]aﬂdelr§] hdd g@d&ﬂd’hﬁ@@sttﬁat ﬂs@léht&glgilﬁ speﬁﬁlé'dak@lﬂﬁmm thereby
both e ee [ ' e to
RS At o SR Y S T
25ensures that the flex PCB does not bend to a radius

that i SF&L%r%hg &hn EIHQ dsvﬁ%cdffhltsgtdA gﬂo@{l B hﬁrl? ws the hne of wire

reduci ng e risk at the conductive tTracks throu
t h&orljng gonpei8 14 afang fhP a@tlﬁih@ﬂeXFPﬁ&d%ant@e ilige f righrrdlcy g%i
view of Inset A shown mFigure 17. It shows the |line
of wi re_bon cts 164 alo the side if th .
flex POBITON AuoPRICIoREEtEr bRt hRUa T eU agC weegtl groving te
3019 uidsrs@n ofoapt @d@dnepte rEsgectliiv enotifr dxbledell GRAfebtex/ thiprilhh eading the
I Cto%ssﬁe ggilteycot?lg%\@ﬁt gThtE ti%P %3)%[&5@4%% &fL&ﬁc%&n&%ceﬁteﬂg sealed to its
IS tine

s h@wietfiglet Ale P@Eiigittddlzg ég ét@tﬁétacta@ﬂm g]irltzlgﬁéﬁde'mféhi@@nﬁﬂom@iﬁiﬂ@ 176 by
64 21RSvAD kP fGh AN by HOlEHRGD: 116 6.8 @BIEH nbRink 11%6 are the LCP main
channels 184. These are open to the ink inlet 122 and ink outlet 124 in the LCP molding 64. At

35  the bottom of the LCP main channels 184 are a series of ink supply passages 182 leading to the
printhead ICs 68. The adhesive IC attach film 174 has a series of laser drilled supply holes 186 so

that the attachment side of each printhead IC 68 is in fluid communication with the ink supply
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underside. The pnnthead 1Cs 68 are attached to the

under si de of the channel nolding 176 by adhesive IC
W@eaaehspi | m 174. On the topside of the LCP chetiriall2008/000379

nol ding 176 are the LCP mam channel s 184. These are

open to the ink met 122 and nk outlet 124 mthe LCP

nol ding 64. At the bottom of tilhe LCP mam channel s 184

ar @astug&eres Tt fdafakes stIpplayhepasKagas Ai82aré aadivag it @tdilRlow with

he adhesive IC attach film 174 has a

se??%%me?%ﬁggg?fggllled suppl y hol es 186 so that the
attachnment side of each prnthead 1C 68 is mfluid

comuni 'Fl@tLbﬁ %OY(\ﬁl’l% %4 fleQ ?ecés% 173UP wcymrﬁﬁgcg QIZCUP g %ﬁ)%l?eg§ $80 in the
182. The features of the adhesive IC attach filmare

SdedByeicBedy % tydiealdB K8l B onintahelpcafoclisicery e @Prgtmneth%caﬁﬂdge

t O céacts Tdﬁﬁ)nl-t-}@@CBQbﬂéh&gd gAlhes tHeQERBRE s 59 8HdvRver, to keep the paper
nents 180

acco ct C.Ccomp
o PROFPPS o TE B SER TR 07 apt AT ar Gt et
ef be @i thasiddg odithelcagpder 86.1 Tia cortlingvagatht initigglex BORErakitosm 40dhces. As

O n tﬁe I?l@x f(%ﬁn&sp@ené !t;}glﬂlhg (ﬁ‘ﬁer Qﬂe%sd@es Ea‘ﬁ {?H?agﬁ Bllei!lttﬁ]ee %‘%e&tl((;ﬁ To combat

. However, ee p aper acent e
10p r it e Highe saﬂlrbab@matefl P €0 lmd 8@@ thler@urbt?d dnifhegnd. tlheae branch of

C ake bl eRdGRNEAEASs, hO4hd 8RELh QARG 5. odnR& &, dﬁfo@tﬁnatel}esphttmg
cartrldge 96. e .conductive gaths in the flex

kndiresdrie g @édstpen/i%mf‘gnlém?ﬂﬂ’é&a S ISR AE TG r“%S‘éTr?HC %terference
C Opfblkms thhereite &te $n thadrcithrack and break the connecti on.
To conbat this, the trace can be bifurcated prior to
the bend and then reunited after the bend. |If one
15pr anch Mfkingike thpds yideris ad asdieetive splutipmesiegder trdses agt tipbyignificantly

br afehrdBie At Shcl NEER QEEQQEdtéann thyﬁlzfcg rltthﬁ] ﬁ%ﬁagé{e across the entire
splitting the trace into hen j oi ni ng

it
to Q"éd*ﬂ]féllat“ﬁbfzﬁfuﬁkl% 4K “Gi R eiﬁg é"“%l 0& Th% R B‘dﬁﬁﬁ ﬁ’éfe cffectiveat
I nhﬁlﬁlﬁlﬁﬁqg AL cipdking) B iBnitifaing te @ahiRr SFdia&e thattrdsdte bend in the flex

#ltry. Maki ng the traces wder is not an effective

so ution as wider traces are not significantly nore

20crack resistant. Once the crack has initiated in the
trace, Paﬁrgem brifRfeQR @Q&B&d@ﬁ&n@ﬁcﬁ Cglngnoﬁmeuu& oMnd tatgfe array of
rel ativel'y quickly and easi | reful control of the
be AtrZlesiitt igstifiee ippieltiehysaet ‘imeﬁe Figing iy 2T Mgnqeliess  large current
Cr aakbm@e syR&m.i Bhlsmamgemrm Righ the oﬂiﬂﬂmaﬁce&l{rodgﬁ &1@ a&uﬁMch can

cross the he

pr é%“éﬁ"n"‘a%& E‘P% %ﬁrﬁldem%“%ﬁl °c°8‘t’ra%§ﬂ sﬁbaq' & bhése Jﬁghﬁ Sﬁ%‘“ of
25ar cayciiofs thaodizhes dufret: nnaztiiriig seguenas tareliest m turelhtyoag proth¢ rest of

ti %'cir(ﬁ tllrylog%a&g HMP]J}%gdztl) Ee%p Qgtra%ﬂtcp pe? ba@ﬁ:&& 1R ph’l@tﬁ%&l s, the

current I S cah generate
| e@@lﬁ@%ﬁleutrﬁfaWtﬂb/ﬁ&@h%dﬁ? %19 gex Rpancds the cofitacts opie & Q% &y cartridge.
caus®rivilelya®8 eHafsdditlhadl tradeethd ety drd¥Ring @ khetbent QREMAF 1hONex PCB.
To avoid this, the flex PCB has a series of capacitors
that di scharge during a nozzle firing sequence to

30r el i eveTHhiheaddusseehytmdunidg thenaphdiersr @bteedigutel2@) dniselcafiaeny the
th g%}?egd Q{s} 6§ g?id%%%ge h&(}é(& %ch%ra&&rg aIth E£ t rpggx%gma%%%{?ﬁa%sfgcessmg

e capacitors ar

at M@Wé@w{s @nq (st ?%Rﬂemmﬁ@dﬂf’tmﬁé}dﬁé&ﬁt Bleetrelatiyply ﬂﬁé‘l@FftPé the

of ftheCIERR Ui He@m oI MHkHINAESEYand thh ﬁ‘df)elcsfu@latl 2 mounted to the *front’
addi ti onal tracgFl that risk cracking.in the bent.

se é\tfl hd‘ﬁsp%;f tolﬂwéee 1ée)(et1q§b§the cartridge 96 miniize the risk of paper jams.
35

Isolating the contacts from the rest of the components of the flex PCB minimizes the
number of traces that extend through the bent section. This affords greater reliability as the
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This is addressed by nounting the capacitors 180 (see
Figure 20) closely adjacent the printhead ICs 68 to

w0 edogeisdhe chance of trace fracture. The papePCPAUZN08/000379
remai ns |linear by recessing the capacitors and ot her
conponents into the LCP nolding 64. The relatively
flat surface of the flex PCB 188 downstream of the
prickhbe afd:ralcEﬁg B@icamthcinf @ papetonpbicek dex1é &e@ﬁmmaerd: ﬁl@ns that the
: Egartnggeonggdé to'be gqérgmal? vrPn gezr éndttﬁlse 18 ?Sﬁrﬁen??to %r£ ea((::ttdles agfr,}s However the
I's @dlvatltagquro\hed bothis aotfiguritpo mitvhigh ang érawltatksmheshelohme errtgdge.
of FE‘&? tflt! c%ﬁ(taég Q@n 1'39 lcrl} Jlnagtﬁe?e i’r@ﬁ) tﬂmgﬂl t}fe OILJO%%%IIHB@EH between

extend through the Bent section. This af foor ds greater
Sr ePRdgIUP] hycoggcty NEIRRED 4ATIPESTR TATER SN Mot ekl ﬁlgl better able to

I edaie &ith Bbla&hcrﬁgnathemes Heﬁvslnébrt th€ QRTAQR Bdtasts mexrte ph@teltshe contacts.
print head nmeans that the §artr(ﬁ% e |

ma BIF HQFlFﬁP GEOhE e 54 dRt S ﬁﬁlsa{f’yt“b“séfé}?ﬁ&%‘fateymm
dediegatridglowever, the advantages provided by this
configuration outmeigh any drawbacks of a slightly

wi der cartridge. Firstly, the contacts can be | arger

10as t herecendly. %edw(ééleéler P@hihetpére é@ﬁb@ﬁ‘emdgofrﬂtﬂmmh@d {Cis not

betWREeRsi @Rt ak Qddﬁ‘l@jmg ﬂ)%e& QRySHolnShe DA i@ TRk ex GAME ﬂ%d% the
the connection is *T%ﬁ% i abl e and better able t

cop@Pot Sc“HCtrrﬁbtrﬂtec?&taPtS’ﬁ ELRETBYS Shiat Ws e pHdine fothe printhead

cald kiegdgetot@ntdadigSabatuot dne JES frétt @rcrskitkeas (tatoaddodeing ik dto

s partigrlarly inmportant in this case, as the mating

contacts rer on users to accurately insert the
15cartrldge Secondly, the edge of the flex PCB that

Wi re bofggiyt@e LhRis Q@mﬁbfh clol¥8 1oRiKel 1OEAE Blnd feinih&id M@%nd so the

under residual stress and trying to peel away fromthe

beﬁﬁ“?dﬂ%ﬂ?cm?ﬁ@mFF@%mﬁﬁhyB@”?*%@%“%@”ngl%%ﬁﬁ%??

structure at the capaC|tors and other components so

]tc gftm gEl;elgu\% 5 1 1s i) enldr§% ennoc% éhre]: é;nc}epmde 0 egp{:rlgth?a% c%rt?rlg%ek sl?owugc%he flex
20j t PCB l¢fomnd alle s@nﬂtyed g 6% sTethr@bmrhmmatthw pf textlex PAB ﬂ@ﬂ ryn parallel

the, tﬁ@cBﬁ'tQét FaQtE Sf tﬁé’ﬁmt‘i{&ﬁ Iibscdfi QR B ulc@rsiubGr uRQEliGSIcQfiach e 174.
printhead IC and so the el ectro-mgnetic |nterference

gehBPaL OBy Fighe? 1&@&%@@@@% IGs&p adithedles PEI3 remoyfid i e the
Fi guwhe h&(ejsll% ST mgleaur@r@@a@mtfouofongltﬂenﬂ reler Bdchl®waklivieRenk of one
ad.cartri e
R S e O L e B S B o R i e
25the flex PCB 108 run parallel to the contact pads of

the pri ﬂ%ﬂfﬁ%h&&he@tﬁde&gﬁe%ﬂﬁe W{ﬁﬁrﬁlbl%lcfﬂ{g l%@@lt}ﬁg@ﬁﬁﬁi‘(lglc

| C attac . ure ?ure .
t hettash filat Hégaoyeds Tleeexa%éﬁ theyek TPk PEEBS |t enqcio the LCP main

; ematllerstlhe(s&tm@temm}nea inkB&thed i@ ohthl: gRnml lﬁolﬁilﬁ(g BBORFilI v

our on row ivers n of ne L.
P R et ot Raa S Dty e ool et B2 Snen i
30chamekeh plag. it vdl dba ok appfecietatthat greiatech 8ladnlsCre abdugelyeo@iBmed, as the

sh

9 1dlit%ﬂ @ggﬁg Esdl% gstt %tl% ﬂ:})]]e ?ﬁlﬂ@ E&%Sel%l\?}% dagli;%t?lﬁ)ugh the film
exéb%es t he |nk supply passages 182 that connect to
the LCP main channels 184 (see Figure 20) formed in

t he other si de of hannel nol 76. | Il be
Figure 24 shows the un(?ers?de of the LCP mol mg \gl‘[h the LCP c‘itannel molding

35  removed. This exposes the array of blind cavities 200 that contain air when the cartridge is primed

with ink in order to damp any pressure pulses. This is discussed in greater detail below.
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appreci ated that the adhesive IC attach film 174

partly defines the supply passages 182 when it is
waraeek148m pl ace. It will al so be appreciated tPEE/AUR®S/000379

attach fil mnust be accurately positioned, as the

i ndi vi dual supply passages 182 must align with the

supply holes 186 | aser drilledethrough the film 174.

Fi grivensdd IGhowesn Fiie under si de of the LCP nolding with
th%‘er é%ﬁgpel mol di ng removed. This exposes the
arré Ad cavities 200 that contain air when the
cart r [ dljenm@npﬂ\{ trEgumai 1o 33nthe pdhesoredie rttathonedigiinp isalilaygribed in more

Pr @ast e %’MJ 1%@ ﬁla l;léhésér dhﬁed%é&&ﬁé &{%’o d IQel 958%4 Shveti&l &edrporation
bel ow. RREO Laser

SAb Iinaﬁ“’eldinﬂﬂP*}dﬁ?WEf‘rﬁ6n aorbl“rq pélfppsy‘s Qféa@llwégor%e qth¢ igm3 34 hap e
ad Bﬁ&ht\/v@ lihéz (%fcﬂ@ e Nherd) b EbrSideleSehd ala@xalsﬂn@ i8R [ 8B that is already

ont G5 LB TRE TSP E BTy BT R 6P BBPAL O T ERgepces
priexitthehdr 83t afiededrBbg ofeoitiot. he pur poses of handl i ng
and storage, the film174 has two protective liners
(typically PET liners) on either side. One is an

0exi st i nfreisictierof fegeeridrild filg 1 g shasady Fiawre Fotiewme of thepisting liner

f i g g@BprEIh&/Ectl %?xﬂoﬁ:&&&suﬁﬂ;’ ﬂole!s [‘% Tﬂ_&i@pl&grh@f hﬂelsl9§- ortl the other side of the
cenen I ner |1 C r an _existin
lﬁ TeRladsiNn AR Tg ﬂlnﬁrﬁég%‘%ﬁ?rl 4 Sﬁ@?ﬁﬁg? g GihBY. beef‘ﬁaée@ggidi on

of the laser-drilled film 174 shown in Figure 32 has
some of ed t X the.
2o 5 BTSSP LeRE R G 008 TR AR B
150t HepregpAlehons inidpiel the hmm#teﬁliuqére of thfilenorignte fager-fiil g Theggal web
af 4 &is Iypl@auw @mﬁma @lneaaqd %%@a&%%&gﬁ%ﬂmﬂm@ ithd 88190 is
gures 33A t w in detail how the f| m1l74 is

rm ﬁatﬁlfhéilﬁ]fegl P%ﬂeeﬁ ﬁd}}e%@é% o3 hi4at O By ]‘@ﬁlrag: p¥aAlspEtidavery. Each
d efaﬁieshvetlh}er loamhmiabeB steowed witk a @fpettive lifer | 9¥M@Rd BBB e central web

! a%&d‘ tﬁl?l(alhy {gas Pgnck-rh & of <f:ro m26 % loif\ﬁgron usual‘? a‘ﬁgv.? 15(5: mltcig)}{s) %ach adhesive

rOV|des
20IaMWﬂ39%XMﬂﬁ%ﬁwwnwﬂuﬂ®sa@wbaﬁdmﬁ@hé@wb@mwgenwaaheépmé5
| ayghssl 94A and 194B, which are typically epoxy
| ayers.” Each adhesive |ayer 194Aand 194 B is covered
with a respective liner 188Aand 188B. The central web
190 typr@atitgto higse 3BH, RicckmBsSs fffoffe® Fm the bide MR film defined by the

/ 5
T I e A L S
25 10 t}te@erﬁi’@l web ¢¥0oTile: h()llqé&ﬁablhljnaabmmwlﬁ:& imihe Fign 838 B, 4R fogthe linkig] 88B

0 ' I f
3£ &r G e?t?i%x t‘fle! 1@13121 f8|8 %Ee (? Lﬂep?&ﬁé alg) ﬁcre 19%5)%%%0& Rl‘? fnlglel 88%may be
|s3@ﬂWDm@@ﬁﬂH@@ugh t he fIrSt | i ner 188A, the epoxy
| ayers 194A and 194B and the central web 190. The hole
186 term nates s the |iner 188B,
| i ner 188B"HREYHE"T mg&?a }he HER PR S5 haF e“%%l&“%égl@“eé witha
301 i m@tacehBBANGAY2, eprdv@le BO fim CHemsvntihFigg 33CI My strip88 Blnmidy is then

be w%Qn_dqlg(Q a 1[&1(‘1 559(@6% Fggtalle%lf? for storage and handling prior to attachment. When the

printhead cartridge is assembled, suitable lengths are drawn from the reel 198, the liners removed

and adhered to the underside of the LCP channel molding 176 such that the holes 186 are in

registration with the correct ink supply passages 182 (see Figure 25).
35
Laser drilling is a standard method for defining holes in polymer films. However, a
problem with laser drilling is that it deposits a carbonaceous soot 197 in and around the drilling site
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The foram nous liner 188A on the laser-entry side is
then renoved and replaced with a replacenent |iner

WA 29/11489pr ovi de the film 174 shown in Fi gure BSIZAUXI08/000379
strip of film174 is then wound into a reel 198 (see
Figure 31) for storage and handling prior to
attachnment. \Wen the printhead7cartridge is assenbl ed,
su i(%ﬁﬂh@esh&]ﬂ @{dBSC)aS@t ﬁdSuiiWE] pr)feam: I1rﬁﬁm£yﬂﬁ|easﬂl9&alt t:vhl@ because this is
l'iner q . ﬁ ES ersi d ¥
ch gsua éf rep ﬁr asir_/dél m% q—[?W{s‘ﬁ tsoo dFPC())Fl gmfg ar%ung he actua supply
r egolstigats lpoimtl‘a\hlﬁmpbﬂehetlcc Bihereld ﬁlmwcomgqubcgbep&asﬁa@é@ ch@@el
( S %ldE Q¥ gé“)theac{-l@§ & duq{lé llouhggth% §00?m§ytb@ ﬁgﬁﬁgd 'X%El E‘l@lgdged soot

for deglnln les In . However,

Spr o Tenisseifty %fnqaa%t@ PVhigh P%ﬂlqu?;rﬁs gy @elﬁa%le ik suglp é»@‘iemgndaﬁotenﬂaﬂy
C abRANAECAR USh&RRheai s dsNMABS ehOtba0is §uBisiagly babtlaRQcafiol &
RREQ47- PCT(see F

33B and_ 33C). Sqot around a
or GUBEE S V?P@Pﬂahﬁw%ca%%sa?%q%g?%mwe@ﬂfqu@secause thi's
is usually replaced after laser drilling. However,

soot 1 917rgrg 9&8@1& Bﬁ%emrﬁpgﬁlﬁg P?lfflnighag ge%n 8% e%llby §1h gfg% Arlr)]plicants

hol es I S "pot ent i al probl emati c.
10¢ o st teessseid O bis ey nrgsent B@be letvarie |Sldma‘|ﬂmﬁﬁ‘g I 7#7- tipepoxy layer

PnM)\eﬁ@i cdnfeg WBS1 9@}1 bht R RONEHs D rork ME1a5Q 6Lt SBY tREfiIm (i.c. the epoxy
g q Any di sl odged soot 197 represents a neans
ﬂgpartlculates may enter the ink supply system

and potentlally bl ock nozzles mthe prnthead |1 Cs 68.

Nb&pgy%f%Sng%@%%%Fmg surprisingly fast and cannot be

renove y conventional ultrasonication and/or |PA
ISwashi nglt tewdhpr dgtirede toprogide amethapsif manyfaciuerean 1@ #tiaghmsef film 174

f i lyiBh dobéhnot kulffel B30 DERMIMARSEL #@ﬁenmésst)mwmnﬁ§ﬁmnaceous soot deposits

Appllcants that the soot 197 is generally present on
t hé?t aser - entry side of the film174 (i.e. the epoxy
| ayer 194A and central web 190) but i's usuaIIy absent

fromt | .ase i de. of

| ayer hﬁizf S‘1 aglfounéa surgrlsll_né g/ F;g &%ﬂba tpas% llaﬁer [ablat 0{1 ofe[}?e 1}%%supply
20be h@lessl|86 dbltu@tes the priovty désoet domsid 87, ok ludfagithfsact the iawgera‘m side of the

| Cih rRCHIRR ol fi)mo&o?e pal1hEhb ARESs ROEImSHIWnGE FiffrOfBA.

above-nenti oned probl ens associated with carbonaceous
soot deposits 197. The Applicant has found,
s urpri s'Ldagldmhng dbatmofi(gurblaﬂy ﬂb@ﬁr&blhtﬂﬁﬁh th’alpfeéﬁﬂ 1@\Fo’:ntQ)ﬁ1 tyiph&ily

t
de 618@8)% S?X ﬁ_)ﬁl.}ner I%ﬁ}lr Vla% n&ul%e Erg%ugnscg Hl ? ran%e 8Ir ié)bl)fz tﬂ 90%10 Olt'h((i‘1 %pot size
250f of thelader i pauallfhidatstlatatde ngmpoil pithd sore otipuibl @pmﬁ@esl Bsgng that
ab lsé%gllalgfrﬂil 11 ?I grp Qoeé{tédl af@héﬁf?ﬁé‘ﬁmé @)IHE&% t éjlﬁs% s%g’t'%{ze is eilatlvely lasge .each

Laser nore generally, aser abl at1on
th @S%rd@@éwttepnwé?ﬁn%w ryEngtht il vgipgt B3s hayme e vlvreig ot lser

| as@smRaM B:Qas3:-Rubpsentf fopguensymifint he range of 200Hz
to 400Hz. The spot size of the laser is usually

relatively large conpared to the size of the nk supply
30hol es, medinit N, § fsithols @’cas der-ilmiled frah s side & ttalfilrateidedebly the liner

thesSank, htoL "IF is éjﬂ{% q‘ﬁpj hd 1%1%19f 8 8z§ F%ﬁ’e eB&leﬁ gerls %94Agak@¥d4ﬁ & the

lrrg;%?rﬁgvigﬁ%) Tlfaelshgl\re u&ﬁ tﬁgnnatewglkwmwp g lingr KISGr T iﬁtsylaS@fdnﬂed hole
| ag &, defined using a first mask, has smaller dimensions than the intended ink supply hole 186.
Typically each length and width dimension of the first hole 185 is about 10 microns smaller than
35  the length and width dimensions of the intended ink supply hole 186. It will be seen from Figure
34A that the first hole 185 has soot 197 deposited on the first liner 188A, the first epoxy layer
194A and the central web 190.
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transm ssion (or |aser-transparent) zones defined
therein. In a first step, a first hole 185 is
wo aentadei | | ed fromthe side of the fil m defi nec/Ay2005/€00379
| mer 188A. The hole 185 is drilled through the | mer
188A, the epoxy |layers 194A and 194B, and the centra
web 190. The hol e 185 term nati@s sonewhere mthe | ner
188B. The first laser-drilled hole 185, defined using
ﬁkf IS L;tp g%%gl?d sgﬁ 31%)6 flrlrgf.bolfe ng% rgé;e Il gk)hglﬁher andr'ilrI S l!lsﬂ’lté ta F}e%on mask,
di nexnde movidfthetikesuply wte 1ﬁ©haema 85 dfrssedalbnnnmormoThme@mma Brocess
n?!:llel%{es &e%alﬂtlet slaﬁ ahcﬁtﬂ&teslﬁltﬂ%gk Wp?l%r INHolg l fﬁ%ﬁ:’f&ms aganfsia&valls as
ended 1'nk supply hole be seen from
5F|§%W@“€%&Fqﬂ§t the first hole 185 has soot 197
deposited on the first |Inmer 188A, the first epoxy

| ayer REOQ47- P
serond Bty MeisTE PR e Re  EAma gt U R
IaﬁanlﬁmDbbwﬁgﬂﬂm$wmgmaMmec@nmvnﬂshpmﬂwmagnﬁbm@um&mﬂ@mwmw
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he ream process generates very ittle soot an
10re§mhﬁﬁﬁ@m§ﬁ%¥eﬁ%ﬁﬁﬁ hol e 186 therefore has clean
sidewal | s as shown m Fi gure 34B. Flnally, and

referri re 34C, the flr
repl ac ego *“E“}’% ﬂé?qﬁ%spﬁh%\‘%lblﬁ@ﬁtmi ﬁgfn 355‘5 if ‘611%F eraléte%\th?t (jeygpuble
pactkag@stionebhl fre/idecafiy 17ohdag wothntta@nibsuaply e@ts 1861dtlan s1mple

EZ%QHEMQ%Q Cﬁéﬁ!}t hé, ﬁlIansr h}%‘i} alﬂie@cg aﬁ’a%%r{ie#l?gfg ﬁ%gﬁgs &&QLOF gCP

annel e secon

15pe caaps] meldide b7c6 il ﬂ@s 8t ggerminafe igkergihuedgsirable ﬁﬁ@hfiep%gs t he

films shown mFigures 33C and 34C, it will be

ap reci ated that the double | aser ablation nethod

TEED RKSUPRY 17RIWFGANG B¥G8 h ¢l eaner i nk supply

holee 186 than sinple | aser ablation. Hence, the film

:: 2 ?quh%éﬁs%gl’?gg‘%t ee pﬁ‘lr? %EL%%g,gén&H}g%oggd OOD Qhe n stpEjy hofe:g 18%§hrough
2OCoﬁmaﬁwﬁaﬂ§akaﬁMWWh\ﬂmﬁe@mﬁammewemmﬁmwmﬁegwﬁgmwpM&W%182m

ENHNED b D SUPPRA YT RENTHEARL i NG U 188 onc e

pnt head eri nposed on the

s u ,5151 qp twpfé%n of &6 LR F%@Hmtﬂﬁeo géweélﬁe\ﬁé%il élnaw‘ aéhth? J“Pcﬁ?n

17 4etwid b Gire@henthtad 1% B3, SR ke GRABS @k aOdrors ﬂﬁqulent«)@bmm{ Of nozzles in

passage

o IrodYS afs ai%%tera&dﬁilsggaéeﬁr%ro 1?6 Cﬂ%%%‘mfh&mgéncg? rgg BP tﬂ? %ozzé?qaér&y 220.
25enﬂmsdkENGeameDHEHEmummMMnmemh@wﬁnpudhamnemmnwhkﬂwmmegﬁom

17 (ﬁle\éhjgceﬁt Bﬁnt@e&(ﬁ ftc I'ﬂ%yfd si)lmlr;gz}ﬂé dId%ttrflatn?g 2@6%@ ﬁ&z&l&nﬁlp &)Eéqu%ﬂl a

a dj acent ppnt

'd ﬁ@ﬁsthnrne@ﬁ&lcelw tz G}‘Bd“bfé?dt) P%\ﬁee@vdm@‘lz Wélés rﬁm&lwechméﬁ reggfddess of
I atvaerdr by n@ﬂzemr@@eﬁk shihOI0 i BiheiGRk bﬁm@l&%m dEFRWNINCE. NByis requires

est of the nozzle arr 220. Th
C herpER PR TR ae el IS char R uaT g g ved
30t hechpmethivg THerpoest tve badihaoesntning hntaheddrtifaCs iBye printed image.
di spl acing the drop triangle 206 of nozzles, the
spacing (ma direction perpendicular to nedia feed)

bet weenUieljrateintsopsy e aezzhewditiic aals ofrotiahepe dC plegapuiagsd of ink

Of relative to the bulk of the nozzles in the rest of the array 220. For example, the nozzles 222 can be

supplied with ink from two ink supply holes. Ink supply hole 224 is the closest. However, if there

35  isan obstruction or particularly heavy demand from nozzles to the left of the hole 224, the supply
hole 226 is also proximate to the nozzles at 222, so there is little chance of these nozzles depriming
from ink starvation.
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whet her the nozzles are on the sane I C or either side
of the junction on different 1Cs. This requires

Wpe@eisl9r el ati ve positioning of the adjacent PEHALZ@®E/000379

St r S GriAorsof th npzgles qraforerggtte foppAnpRy Séppﬂwle thapy

ICs 68, and the fiducial marks 204 are used to achieve
this. The process can be tinme consum ng but avoids
artifacts mthe printed i mage.19Unfortunately, sonme of
the nozzles at the ends of a pnnthead I C 68 can be
starve
the r egI[n OIFI'a%t l%he ngzz 685142'1é%e en& 8rtheeg(mnl§1 1d IC 6%1w%ulc?] (giyz‘t]e in f[pnd
222mmmmwmgmsupgkm@dmmhﬂmbQh&W¢¢mmmﬁm@ehmkmsub@kymmyhdeZW
ho lpﬁ&d af TSGR HRRS M e BBOhEaRet 1S 6d ﬁﬁwﬁg ﬁa§§ﬁﬁmammm§ holé 310
there is an obstruction or particularl eav% denand

eysrgb Eli{ ytarvatlon

hole 226 is also proximate to the nozzles at 222, so

there is litt han of t nozzl es depn fro

ik st aPbaPr SRR 3! Gl RO LErTor R OO Jree D e
at itklepplyrpelssaf 212Hes thperbdvead sipBly®8th Wwoled asl supplly YoldZ)Smmlfy hasindzzles to
f OFEETHﬁ gﬁ@&g@%&{\é glb‘ 1?19%3 I‘ESUtQR 113{ hh OIthre%%GthéA{g ﬁ'lolw%t&%ugh

i 'ona supp ace

10 héqubfrﬁesﬁﬁgeh%@pqultlw@md@ j a@@ﬁpa8$a%thfeéeedsmvhq%ﬁgon%e

addi tional ink supply hoIe 210 nmeans that none of the
nozzl es_are_s hol e t hat they
ri sk mkt %LF%\%S\?%? :Iﬂéﬂ%tf HK d@%??faw g%(ﬁ‘éﬁ’eéﬁf) ?%%be ?f&haé‘i% (&‘fl‘gs m the
botd sfippl- formamanaelcoaman finkchsnnplpl W8 ipas ﬁlagEacmDZS THeehimdend fourth
S u S .1

QPanXelsQ%@ %%%%a&]o% hpgiﬁ-‘gqgﬂigﬁl%s Qr%?edtﬁ%mtthe sEd B{ %Pé?)gﬁoltﬂeé #%6’. These

'es as sup nozzles to

15an@upﬁl}1ﬂiplP%ﬁf¢ﬁ®1n@N@tL@h@h¢ty shasvarberpledlst o its right.

Therefore, the total flowate through supply passage

212 is roughly equivalent to a supg passage t hat

feeds o "HHMETIH @thatﬁl?ed’f]?%e@@ RS brhci“tﬁqﬁof Yhi'd Vigggange of

di qsﬁmepaﬂqaymhed waﬁgmhbne Mhesdaesy hofe febainn eﬁaﬁne(sC—(ﬂMJTIS IndmR

t h n% %di e!?LR ot\‘I!l%rﬁ)rm grg s% g%sncgwém%%ongl IE Chf’ll’\lll’l%I pt%ﬂt%rg na%(!l Others still

‘and

200 h anan @111813621]18? qrnleCHAEK 2wt Y )t dightrm thivesaahgleColei8-hame nfap be fed to

fr Qg Jr Iﬂl% pﬁﬁﬁ@d 1CrUﬁan%Hp pl*hy pIIﬂQ I:tl%%le l&@olle?h’%@fm§f&%gée¥s0m11 %ﬂy

are sonewhat enl ar ge to span two channe

r e ASBATPEI tiniptg the rit SGP‘H%thE) AtiieHG Fethggopessupplying the same
f ab@lblﬁ@mdozfzmomslethmcqﬂwcdea de@RYE n6izlePEduni Ry $hatdaslused for dead
ppnt h configurations. These may have five col or
chghhéfgmmmﬁﬁﬁK and IR (infrared) - but other

25printers, such this design, nay only be four channe

pn@hggﬁmpg qsothers still may only be three channe
(CC, Y) In light of this, a single color
channel nay be fed to two of the ppnthead |IC channels.

The pp nSha@)@ﬁlké@% 16Ok FrodslrescckrREE) théhe ﬂ&@ﬁgqs B8 5:Mthe&Bif stopped

o AHELG RIS GRS SR gT TSt A SRR CABRtD

30t wpagawizlthlpenth@ussiest athiph flo@ rqoe ctfvupdbsmkaluxﬂ@g)pealomf Theefzd, the mass of

35

preSeU R Bk R G R e Rl R A SR TPERRL

when the nk flowing to the pnnthead is stopped

Abruptly ending a print job, or simply at the end of a printed page, requires this relatively
high volume of ink that is flowing relatively quickly to come to an immediate stop. However,
suddenly arresting the ink momentum gives rise to a shock wave in the ink line. The LCP molding
64 (see Figure 19) is particularly stiff and provides almost no flex as the column of ink in the line is
brought to rest. Without any compliance in the ink line, the shock wave can exceed the Laplace
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suddenly. This can happen at the end of a pnnt job or
a page. The Assignee' s high speed, pagew dth
weeihesots need a high flow rate of supply i nkP@UAD2I®8/000379

operation. Therefore, the mass of nk mthe nk line to

the nozzles is relatively | arge and noving at an

appreci able rate. Abruptly endong a pnnt job, or

Si pRbsyre athe ﬁr&&tr@ﬁiﬁbl&ﬁ bathPHiIkR (%nﬁagﬂ the ﬁr&qtlthé’ ®3z18sRb&ings to retain

: g:mgtu? té gaogzlcachgml%elrs(? ar%l'cll%%cp Jrlr%%r(tn%) sué#; ace of th > él{sagl IQ ?8 If the nozzles flood,

Fbw@w@wnmsudaehmyaaMME@UnWQWMMQ;nk nonentuntglves pse

to a shock wave mthe nk line. The LCP nolding 64 (see

Flgure 19) is particularly stiff and provides al nost

Sno f 1 exReaenaptpalse 6 ik ePurivire thy topee firing &g matdhpsgyenant fpquency
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ve can exc e ace ressure

o R A M TR ni A AN O R

t hénaGhiz Icze]sesolpmmbzz@sloocmagr @tcaiversdyrozai depdnaiezateaf the sudden

ch I f the printhead
%%%%re ﬁ%)p ot %)p;ﬂéz% ﬁégqp ? ?pﬁacé(;&}Es ‘% Er’u%e%%gt ej ect and

artlfacts appear mthe printing. Resonant pul ses mthe

I Nk occty adWiR thid e LORASIBg b4 thdoRBraledd ﬁﬂs@@irﬁﬂéﬁt@ réfove pressure

resgonhant frequenc f the ink |I'ine ecause of
t h& frprp the t“(rﬂE‘Et J%é PR ™ &f ?%eédt“ﬁ%v"il“?ﬁr!f F?aﬁ gm 4" popigRyessed by
pr apaikt IAd)dﬁ*naﬂlf/elﬁ Oz 2higgr horbe @@nptiadt &dciionfoif thie i) line that can elastically
S|%g;%gqgﬁgﬁk%leﬁa&screate a standi ng wave or resonant
E This can result m nozzle
15f|ood|ng, or conversely nozzle deppne because of the

sudden By fRSHcResh PRkt ind-88n SRS fobch, iR ckRRLREE
pressure is exceeded. To address this, the LCP mol di ng
64 C?r?f&?ﬁ?ﬂﬂ&}“a‘tnéeé Oféai)tﬂ Fagp Qﬂ%?ﬁ’ﬁ"eﬁu t%0 D?’%\Péessﬁteé@é‘iﬁ HEne sas
Sp Icclﬁﬁ;ﬁesildirﬁml bdwehibvak wlth sl vdltnges dagm eThlsI’ﬁEjerbs@ a &¥npact design while
en %‘lzoo any 1o, zl'ie 081n %arrsf tr;g s1{e:lr$t ql?eg mn 1 sgu?s sed by the
gerna vely e the "danper eb p conml i ant
205ect|on of the nk l'ine that can elastlcally flex and

absorb RI &S @R ﬁ%ﬁd 261 e pﬂlsre i eBis 48 S kighe GRMRIE Xs by
and retain a conp act Ol‘m he i nventi on uses

C ORPPRESEPHY @S |111}hﬁ‘e1§k dtaihgase eard P Appes siites 39t Higguted along
Damand'ﬂgth pftﬁesmmaomﬁhg e&ea ptbsguft@ulgaﬁma@mm@s &i Mgﬁ@ﬁmﬂt@ad such as
ggs :p;ggi\é\% prnétpeg@, s e Iﬂlam gat aﬂyo% t 1 t]?el gko Irw\rélgqg f l? ovf,:ngerrrpd?e pulse will
25t r arvsd ®ptle @pdﬂ@@ 1tmasts¢sehe|nn¢zlepme®$>umb¢ad Aggsidnnuinregardless of
Fi Wﬂgtﬁé 1t?s%u 1%9 dlsstl&%d Qtlﬂlle%gmpeg okp%raﬁ&ta rﬁmﬁér B%ufse dampers
vol ume o Fof conpressi on by pu ses mt
Ratfeihe %@pﬂa?ﬁﬁ@rﬂs i‘f%meéﬁteb(rnﬁﬁ)‘lo 1B O AR ATRY- @8y rpgy@yTe spikes are damped
di stihd fevRge BdyaRPldbherwise Batdlie@etdl @oddedg. NOI di ng 64. A
pressure pul se noving through an el ongate printhead,
such as a pagewi dth printhead, can be danped at any
30poi nt  nit tdnée seakinfFlgom26,ithaethe dodveyieg ¢avititse0park sreangudlid four rows.
ca
YR& 1P échLxgtlefs i} (agéc abBve tfle LTRSS (%’P? 1 fﬂ%‘?tﬁé %Pe&lﬁ&nhﬁnoldmg

printhead 1 ntegrated circuit, reg ardl ess
i s 1&g gigsHe ptyse@j ndlegi 1%@ thd ma]p chah@lsdéﬁ%@hrectgy)n the air in the cavities
I Nogy R LAt NEsiBaiunber of pul se danpers into the ink
supply conduits imredi ately next to the nozzle array,
any pressure spi kes are danped

35  PRINTHEAD PRIMING
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at the site where they woul d ot herw se cause
detrinental flooding. It can be seen m Figure 26, that

waQ bwai4s9tanpi ng cavities 200 are arranged m fBRCF/ADZ0A8/000379
Each row of cavities sits directly above the LCP mam
channel s 184 mthe LCP channel nolding 176. Any
pressure pulses in the nk mtie mam channel s 184 act
directl Mm@ﬁg thdr@madgﬁ wil ol @e Gaxibtd it p2Hitula MerﬂlUé 16 ke W.CP channel

gafﬁ?) 326 S\lfm""i“} 1r|}|¥ P’]§ %‘blqk%“nﬁ r\%ﬁ% Fig gg E:nﬁ \glth 1rr11<eby suction

r em&ﬂledm e mmtc}mend_ QRlets RRrrel thammind ofige ﬂu'iCBc @hcm\heq Higure 6). The
FI Hfn@narcls 160 Ere hﬁ‘éa WG 3RARS IR RN Gk Bisch s PL an@&nme;dth 68
nk by suction applied to the main channel outlets

5fréﬂ€r¥1ﬁlébmfﬁ*&arésﬁctwe fluidic system (see Figure 6).

The main channels 184 are filled wth ink and then t he

i nk sup a 182 r|n | Cs 68

o 1o by, e rt R AT CHARN P e 200 mus

r elra@tainvueprimetl ghigy am cb dainp pressfa pltlh:emlm:nﬁ Thie caibe poblehdtic & the

20 y :

ou rsng}éig Froge {1(&! nwgrlk I[I}ig g%vg%s %da %% cag{)lﬁlg%(gm? @I[? ﬁﬁ%glq 84 can
10 p r |fam11t<n@ﬂwr@@,eé>§@uaﬁﬁf enpedan Bagiurythat e |LCE ghyppiei @@khz@b% tylly

Phlhésatﬁé’mﬁﬁ tHa@R1s 984 HalAGh WER DS £ %ﬂ%stre’h&‘kn@&[&r fodeloutie@232. To

be u of tra To ensure that th
i;rﬁﬁ'ﬁht alrrf}ﬁ‘]%'gﬁis g()uit}qé LFEF[E@lnéP tpr]lmﬁ,et %F‘ﬁ openll:ngs Wlﬁ’l

C h aperednsedid dhahaMedigectwe ifik R 8c1a fro revethup Siterv@ Bl 0f ten@vity.

prior to the outlet 232. To ensure that the air

cavities 200 in the LCP nolding 64 do not prine, they
I5Shave opEiergpsciywiitiy cepisles eabrstaldgeted shhpésneed igiios e¥t Z%B@d 29A

I Nk FBNITEEUSGufe &Herﬁa&@aw [1huddGe UR plikBg E@Lelss @fouteDBRACAY bdRshow the

These aspects of the cartridge are best described wt

th
r ePBPIERTE F—"‘f“g’ﬁ?uégth%,é? noys s infRmapdaingls.ydescasFirugy 294 to 29C show
fi gerestcaoh@ewtiizal |y illustrate the primng process.
Fi gures 28A and 28B show the probl ens that can occur
if there is no weir in the main channels, whereas
20Fi gur esFi2@A 284 aRIPEP ailqouerndtie sdetimaicve Hirapgh quh ef thyahain ¢h@iels 184 of

Fi dunes cl%ﬁf%l ﬁ&gln % aéd' tfe Bfe Iafezmactawﬁes §ﬁﬁ£ {hg H)oy(l)f%%hannel Ink 238 is
hrough one of e mal n channel s 184 of the

ch&RHErogh Gy lﬁﬁt 29 enddflvns tleng teiflger obhe gpin C@aw %%4e§ ijpyppriant to
in nbth&atﬁl&&ﬁvaﬁ(fmgtﬂi@ls&ﬁ anneleeper ddktac? afleivwsth (ﬂ{eal\MS} of g Qidgial 184.

the in 3
ch g'Hl:s,' %ﬁves _J[lgieaglin% polrtéon .0%;:%%1}”‘?&%“{ 938 83 sl?%{héb@{?g% shang; e%h%ile nk reaches
25advienoi ai the nignies tdsthhials legel ssteeepdre balbovs &aitt ca@utrgls éhe wiptohthe channel

th %ef{nje k. fstQ)ff ﬁlg lﬂ& S\I;J a{i@s%l)wril'lﬁ %Iguryag]? tl‘glc}{a% el F %asl fgl‘?eq ItJ]fglly prime,

portion o ow 238 a slight ous shap
Wh el therndr iy iR/ Ufa@%?é hiehds 4rpackeiygll trmaip R %tﬁfé‘-‘ﬁ%‘@Fh thesmerattOﬁ ef the

I nkridtRME | ThE ink Q8mpARQhdriteriful DOMGrell M 16 AREE Bk bRBudioD
of the channel before the rest of the ink flow As

shown in Figure 28B, the channel 184 has failed to
30f ul |y pmiFigere 20Mch 200ghahannils3siava teiag2pedhe dbivhgredn ¢nd. As shown in

po %lé%te 2&& ltﬂee au%%% 8 ?(BE bgMd%ﬁefv%Er%% X nEl laseg Q%arﬁ R rto%tok 919 chgfmel

t he “print’h racteristics
al fles e 2hbpse ﬁ@rrmdze Xan ﬂ@éopam aqt file TeshiSUs ershdr peint. The advancmg

meniscus pins to this anchor 240 so that the ink does not simply flow over the weir 228 as soon as
the ink level is above the top edge.
35
As shown in Figure 29B, the bulging meniscus makes the ink rise until it has filled the
channel 184 to the top. With the ink sealing the cavities 200 into separate air pockets, the bulging
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In Figure 29A to 29C, the channel 184 has a weir 228

at the downstream end. As shown in Figure 29A, the ink
wo bw1PB® pool s behind the weir 228 and ri ses RGWAD2ZD08/000379

the top of the channel. The weir 228 has a sharp edge

240 at the top to act as a neniscus anchor point. The

advanci ng neni scus pins to thi2g3 anchor 240 so that the

in qud@ﬁlScqu&heS\ieﬁmi &/orefakﬁwmuﬁmrb e iR 240 222 8l18Be SO OMheBannel

th n eeI 0 edge. shown iin ..
Fi g B0 6B Sk B TE Ry’ B BB JERE USRI RS Proggnea o
unthielinkintenisas wil blulgeuhtlt 1lheml§ Aisimak top 84th¢ dhartnbld 84, bp.doddihpthallow the

th ‘?nk'tcplgﬂﬂg% @@Jnhc‘ﬂ%a{ 1h§m§1@[§%‘ft'o?ﬁe glgglr bam:tyo%%eﬂ%e%eﬁlsﬁk {ouches and
pockets, the bu CTi nk nmeni scus

SwePis pIg HB‘?T@é‘kféhefe%%ﬁ FHE 28harpy Pope wdge: zweprcaw th hqight of the
t hee R u@f)osttl'aﬁurﬁﬁamltyls%‘fjos@ﬁg)nﬁ -1Rd.1 THK cﬁb@d'd&%s@e%& s(u$eR€of the

Fi gu 29C 240
poSTT PATHE B st R i OBy e Bt P s o ride
t héheigimkto fhe kdvgy 243. t he top of t he channel 184 but does
not allow the ink to bulge so nmuch that it contacts
part of the end air cavity 242. |f the neniscus

10t ouchesAuihgr pivkanise thande el wes tokeep the pvisicedVl vegripmediaie sippe of the
24 &pstrbdm NBYovRikttd® olded &Y Rty egeﬁﬁgsd AR @loyn it FigrdI et ghtB ok 204

B 1 BTt B i B 2 B s 5

22 BreaimgLi rA@snkt theatscuk i@ gressiag gompohefrotf bhee charnelne4 cap pinmdt Ssharp

: Egﬁstrg] Vit é agﬂ Eu%ygg\nen%hrh(wé a?]ncgos t% (%a 1‘gt v c%ﬁ%[yégt?ong ggra{lsgion
15k e pfapchendappaiticilers coool t@m@tm@fa}:@% highegihsijgam esfee teppaves the strong

UPsidh&3omAaRd . dawnsdnadmedges of the cavity openings.

As shown m Fi gures £8A, 28B and 29A to 29C, all the

upstream edges have a curved transition face 234 while

t h e d omsltlxrsatm Lsfhyest’ Q\&ﬁk &l‘s eusdhadt p shaﬁﬁlo@vﬁkkeaﬁf&fd'gtsnﬂ %ill promote

%rl%?}n%llﬂgeucr%\g ( ea}tﬁg:s]gq trlly 1115?6 \Brghesc(')gngﬂ | %/fth184 nter 1snbupnlp%flsjarred

20| npotﬂteﬁ @r i€ & fluigic E»ytemé@gﬁ hlatﬂ mrrﬂyfelafcﬂq“dnr anm\repsoRm m@lcwﬁ@n 200 may fully

5. Bf;ﬁﬁﬁﬂy L. WHBARE e HbVATin & oMY &lotioh &A% £ QD S ARRdge 236
he upstream edge renoves the strong anchor

polhﬂ?s 9 ﬁaw thg H@ﬁa%baéat@ © B0 2A@ET POt frf-thgsha coppgg. In this way,

Ap ﬁlaha@;aﬂént (SthMMkKnehla(Sls hotment thakgh e BORGHANAOMELY 198 Ma mechanism
, %rorg)t e deppmmy if the cavity 200 has

| n Oécorrefgr?t“ e P84 th some mk. If the printer is

25bunped, Jarred or tilted, or if the fluidic system has
had to RYRERSn IIJS 9¥¥ fd&[:,rlb@(!ﬂyerer b%l 9 D5 ex%]nl;b?e(ﬁl VI {{ﬂl&ﬁvo‘?k%g in this

may fully o parla prime. ows mit

no At Vil qogkiEe gAY é?@latms ang H@ﬁﬁ%‘”@’d\hﬁ@ P& dpree fgre thp sigrit end scope

h e |oi3t§e B &ddﬂv&%{v& &ﬁceme mcmlgglyb&@ &nﬁoamieﬁt@de@@ﬂowaah slaRE haKe

t he sh rp c FP l:u { 5‘% th

of a%cﬂ af”‘}ﬁ‘i}g TR G LD “Uh ‘dfd@II'Ye ?rﬁ‘é“ CEY CHARRs e the
30nolirdemign. 176 is a mschanl smfor correctly primng the

cartridge. The invention has been described here by

way of exanple only. Skilled workers in this field

will recognize many variations and nodification which

do not depart fromthe spirit and scope
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of the broad inventive concept. Accordingly, the
enbodi nents descri bed and shown in the acconpanyi ng

wo conesIare to be considered strictly illustrBE@T/48208000379
in no way restpctive on the invention. RRE047- PCTVE
CLAIM 1. A nethod of fabricating an apertured
polymeric film said nmethod cegprising the steps of:
(awmeaskivng a polyneric filmwith a first mask having
one or nore first |aser transm ssion zones defined
therein; (b) |laser-ablating one or nore first
aper t ur &sicthint @ tryphcaged ad apobgdedyneri¢ filnrsaiisnatigd saipdsifig thedteps of:

mask; (@) mdBski m@f}é Bl vhitn M kb B 2R GRNE TR S PAY {éghgmission

one or nore second |aser transm ssion zones define

St heenst rfindderinsecond zone being aligned with a

cor r espenicnNgldihd &t oaReE fidktaeruRNUro@@0hid PEGRRT fEONG said first
havi@% greater perineter dinensions than said
coff&sponding first aperture; and (d) reami ng said one

or nor e(cfmaskitg @jpdiih witessebpd nagkervighhatrnng s@hdllaser transmission
POLYITEgheallokB US] 00092 pS BAR TRPK.oS 5ngingg§{g@9¢ure, and cach

first apertures I ning one nore secont ures
10j n sespridgoreibpying geatempremeretdirertsiofts thep eidronsspubiag Bisripgafegend
aper t ur @reRhy/MARHhCor hriokeirdt Speitesd) MBS IaM&inD Oiy pBiekc filbnl WBhg

for attachnent. of o or nor pnt head integrated . |

ci it ?ef‘%lg %n&asﬁldir??ﬁleﬁﬁtia%ﬁ“ﬁ? g@&?%l"% M oY Seﬁ%’% AegHEYR gid film.

apertures defining one or nore ink supply holes. 3.

The netho f [ m 2 [ e [ IV I [l.c. .

{1 P conprnBe SRl Snalfh el Bud oty AHLEL X ey RAMIROL i
15hefinentadivesiojenc oayper grintigad iMpgatpdeririaig togh ingmahifpld@said one or

WhefoRl sthof@pfued DAk oRQK MR ikGuply kel S @ pol yi mi de

filmand said adhesive | ayers are epoxy layers. 5. The

met hod of claim 3, wherein said filmis provided in a

fi Bm patkageopd Salath 1, whereip stdkaneive aitetis filgcospudisek a central

adhesl e sROLYTEGL ol mAnd g pair of remveabl e

proteCtive 1 ners, each I'mer protecting a respective
20adhesive layer. 6. The method of claimb5, wherein said

| ager - aﬁle%e{hg(goﬁhﬁrpﬁ whEEiT bR Biral oﬂ%ﬁpﬁlmsi@i lyimide film and said

protective liners, 7. The method of claim6, wherein

sardei g ABEREY RYF™st eps drill through one of said

protective liners, said adhesive |ayers and said

central _pol ric. fil 8. .The .net hod. of.. clajm5.

£ urt her TSP i 1 nBhre? i BF TR 0 it bRl B Wagpetose
25 onecrafrisis@sad! apireoiy e@tyimgec filmenda mirbfremovedd rmgetreriinet iemdiner

RREQ%&E@Q%%mmEQﬁﬁﬁﬁ&ﬁgg?Of claim1, wherein each first

aperturé has pepneter nmensi ons about 5 to 30

6. The method of claim 5, wherein said laser-ablating steps terminate in one of said protective
liners.

30
7. The method of claim 6, wherein said laser-ablating steps drill through one of said
protective liners, said adhesive layers and said central polymeric film.
8. The method of claim 5 further comprising the step of:

35 (d) replacing at least one of said protective liners with a replacement liner.
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m crons | ess than predeterm ned pepneter dinmensions of
a correspondi ng second aperture. 10. The nethod of

W@ L@om4892 wher ei n each first aperture has pepneECEBEAU2008/000379
di mensi ons about 10 microns | ess than predetermn ned
pepnet er di nensions of a correspondi ng second
aperture. 11. The nethod of clzaim 1, wherein each
s e@o nd Hpafethua & chas], ahpriedrh ﬁlrsﬁipﬁ&ﬂ: Hamgmher@jlmmis @Kbut 510 30

d| rl’%lé(ﬁ ()S S %rs_]sq?afl pre e?eirmmggbpern%lgj[g dlB”ﬂerl’.ﬁlOl’lF gf& COIT(EE%OHH]L?.% Se(}(l)_lil‘gA F}’helﬁél‘e

of claiml, V\herel n said first apertures are |ined
W th CarRONAGEoUBiIERASEh éacﬁlﬁgt Seh ﬁ@&ﬁ&gﬂ&%&&m Gt 10
are substantially free of said carbonaceous soot
Sde osens kss thag predetérinjngd FeginetefdiracaHons A2 OTrespriding yecqpg prerture.
prnthead integrated circuits to an i nk supply
manj f ol n tai obt ai nable b
rha ot Fise Beerlaith SPO8 ol o Seat hS fadasrd e
at tiachiingf qrie awnt YO merqps i eadetdnnthegridth eghetsian ottt about 500
ont.0.ap ink supply nmanifold, said nethod conprising
the steps of: (i) providing an adhesive filmhaving a
0plurality of ink supply holes defined therein; (ii)

bO ngin ng%_@rleﬁ'lo@i d)ﬂ_cgln{ 0 whatidl sahdﬂ%st%bk@tﬁrleé’argﬁﬁdi fv@ﬂ éirbtol@agéj)us deposits
nai n Sal on or. re eaad I nte at e
ci F%\fimg §eci’151%§e§1iuﬁs e ta“\ymgorf@? ?‘fpgglf RRN R ?ﬂogc{egoﬁlts( i) is

fabpcated by the steps of: (a) providing an adhesive

p0| {n‘e R%h{ %oi ama h(lllg)lt 09}?1% %11 rch? ?r%lth%a 1%1‘[6%}[&/& cgrpultgto ail {nﬁtslﬁ)ply

having a iural r transm ssi o
15z0 ﬁ@@foaﬂe faidd btlfi@b@ﬂnﬁd Or(Obtymflbé@é theatsthad Frgordinglo glpian 3t y
of first holes through said polyneric filmusing said
first mask; %fd masking said filmwith a second nmask
having %mﬁﬁh %Pﬁt*’f@/‘n&ﬁne LERB N Inhard el SRR IS QTR IS HREY
defdamient, ﬁahﬁﬁﬁioﬂporﬁﬂﬁhgtﬁeﬂ@mdf zone being aligned with a
correspon

great er 63r0v%%1§ an aﬁe A ?hn ha\ 1n§ Plﬁralcty ofil dsugp%; Bons geﬁﬁg‘d?/‘dﬁeggn;

ter
20f i rst h@) @mdlagﬂald(f@)l torselémkmlg)plyanadlfdd my;lt hol es by

| aser - ap| )@sﬂmg% She e%&nﬁmeh PR M cngn@falsgd ggeond
mask, each reaned first defining an ink supply

howéerﬁlﬁﬁ%@ﬁ P sifabpipated By thypeps 9t hod of cl ai m 14,

wher ei n(a}Spad)v(ﬂdlﬂgl’hK a@umlpylyﬁ&mmﬁl d is an LCP nol di ng.

16. The

soi o prklEREE gy B Bl Gk o e Bpdng ot il sty Ssigngones
251 nkefgiptpryinnani f ol d such that they are butted end on

end to (ij’ 195\511 gel-m ﬁﬁlﬂ;ﬁw SRy M&Tﬁ%@%ﬂ%@?ﬁ%& fﬁ yg‘ sala—lﬂl%t mask;

met hod o aim ereln said I'n ol es ar
posi t i oiewaskipe @lﬁlﬁﬁfp Vith pecqng fqaﬂﬂ@a‘sﬂewhyal Bgeddaser transmmission

deEérﬁﬁ(ﬁﬁﬁBd%eﬁﬁlc kst eon@bons Bdith 2051Rd Afth MREGpEHAME ARBIDLe, and each
! ntsgzgnd Zonee a\(l:ullgrg%t%ter perimeter dimensions than said corresponding first hole; and
30 (e) reaming said first holes by laser-ablating said polymeric film using said second mask,

each reamed first hole defining an ink supply hole through said film.
15. The method of claim 14, wherein said ink supply manifold is an LCP molding.

35 16 The method of claim 14, wherein a plurality of said printhead integrated circuits are
attached to said ink supply manifold such that they are butted end on end to provide a pagewidth
printhead.
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18. The nmethod of claim 14, wherein said bonding steps

are perforned by thermal curing and/ or conpression.
waA09Ths9ret hod of claim 14, wherein said i nk BCRAU008/000379

hol es are substantially free of carbonaceous soot

deposits. 20. A pnnthead assenbly conprising at | east

one ppnthead integrated circui2s attached to an ink

supply mani fold, said pnnthead integrated circuit

bei, ng t ache i th an adhesi.ve fil mhaving a . .
o ural | 1 B ek oR PR GurBl. EReP PR apbapio
s asebpppmnheaidimd serbbikyidd o sobtmaonede pmthobt sk grabl cacy.

the nethod according to claim 14. RREQ47-PCT

5 18 The method of claim 14, wherein said bonding steps are performed by thermal curing

and/or compression.

19. The method of claim 14, wherein said ink supply holes are substantially free of

carbonaceous soot deposits.
10

20. A printhead assembly comprising at least one printhead integrated circuit attached to an ink
supply manifold, said printhead integrated circuit being attached with an adhesive film having a
plurality of ink supply holes defined therein, wherein said printhead assembly is obtained or

obtainable by the method according to claim 14.

RRE047-PCT



