1 DOUBLE LASER DRILLING OF A PRINTHEAD INTEGRATED CIRCUIT ATTACHMENT FILM Field
of the Inventign 5Th9?‘h regent invention relates to printers and in particul,%trigléjz%wgﬁ%%s. Background

of the Invention® " The 2 pplicant has developed a wide range of printers that employ pagewidth

printheads instead of traditional reciprocating printhead designs. Pagewidth designs increase print
speeds as the printhead does not traverse back and forth across the page to deposit a line of an
image. The 10 pagewidth printhead simply deposits the ink on the media as it moves past at high
speeds. Such printheadsdayermasieribpassivede pexfemmiful coteurit@bdpkpurting at speeds in the
vicinity of 60 pages per minute, speeds previppsly-HiatiaipaRie with conventional inkjet printers.
Printing at these speeds consumes ink quickly and this gives rise to problems with 15supplying the
printhead with enoggly k.. NQtR0ly are the flow rates higher but distributing the ink along the entire

length of a pagewidth printhead is more complex thaag _fe}edinrél(gtinkgto a relatively small reciprocating
printhead. A furthef BrSBRBH IR SRS B S8 B RS SV SIHiNG 'SRy particulates reaching nozzles,

20where they may ]?(c)éentlagle Phlé)ﬁkegtrie%bscure the nozzles and affect print quality. It is therefore

desirable that manu?a(ﬁ‘i?ﬁ'hg processes for each component of the ink supply system eliminates as far
as possible any particulafe depsitdayvaichrrayvise comeentiaintd itk frewidd thrdergh the ink supply
system. Summary afithefaventian2blnadfirstaspoctithe pigsant taentien{srouides:és method of
fabricating an apertired palymeris filmyssaic methad.comprisinadhe Sters: 08t am m.4a) Mmasking a
polymeric film ith a firstmask having one.or,mare first lager.transmission #ongs.defingd therein;

(b) laser-ablating oné or more first apertures through saiglgé)%la/meric film usingtsaid,first 30 mask;
m

(c) masking said filHSGRA 48R PRSI KAARGIhe b UELBRE & AR ]

he vicinity 0 .
Smission zones defined
therein, each secoftiPgsHEBERG: HIFGHEE 0y A'eH P B HRMRYReAPEraFe'“and each second zone
having greater perimeter dimensions than said corresponding first aperture; and
Printing at these speeds consumes ink quickly and this gives rise to problems with
15 supplying the printhead with enough ink. Not only are the flow rates higher but distributing the ink
along the entire length of a pagewidth printhead is more complex than feeding ink 1o a relatively

small reciprocating printhead.

A further problem in the ink supply system is avoiding any particulates reaching nozzles,
20 where they may potentially block or obscure the nozzles and affect print quality, It is therefore
desirable that mannfacturing processes for each component of the ink supply system eliminates as
far as possible any particulate deposits, which may become entrained in ink flowing through the ink

supply system.

Summary of the Invention

25 Ina first aspect the present invention provides a methed of fabricating an apertured polymeric film,
szid method comprising the steps of:

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

(b} laser-ablating one or more first aperfures through szid polymeric film using said first

30 wask;

{¢) masking said film with a second mask having one or more second laser iransmission
zones defined therein, each second zone being aligned with a corregponding first aperture, and each
second zone having greater perinzeter dimensions than said corresponding first aperture; and

{d) reamning 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.
RREG47-PCT



(d) reaming said one or more first apertures by laser-ablating said polymeric film using 35said second
mask, said re 9&,&?{?}8996””95 defining one or more second aperturgs.ji, saigkfilgy,RRE047-PCT 2
Optionally said apertured polymeric film is an adhesive polymeric film for attachment of one or more
printhead integrated circuits to an ink manifold, said one or more second apertures defining one or
more ink supply holes. 5 Optionally, said adhesive palymeric film comprises a central polymeric film
sandwiched between adhesive layers.  Optionally, said central polymeric film is a polyimide film and
said adhesive layers:asaiepday.ditayersQptio nalydssid finmisgrovided-inanfiiipackage, said film
package comprising,said.adhesiva-pelymerefilm-antdia pairehremoveablgpratestivesliners, each liner
protecting a respe%%ié/gg(ggle iS\{Jg layer. 15 Optionally, said laser-ablating steps terminate in one of said
protective liners. Optionaﬁy, sal I%lser-'ablating steps drill through one of said protective ers, said adhe
e layers and said central polymeric film. 20 Optionally, the method further comprising the step of: (d)
replacing at least PR eft BrOTE O TR SRR pIELBMERD I S Oisiiainfeach first
aperture has perim&tesvdimensions about 5 to 30 microns less than 25predetermined perimeter
dimensions of a corresponding second aperture, Optionally, each first aperture has perimeter
dimensions about L0.migrons lessthanpiedeterminedipsrimateldimensions&f sogorresponding
second apertulrée. 313(2 tionally, 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 carbonaced¥rssssbt @@@@gi@@}‘@vi{i@d in a film package, said film package comprising said adhesive

polymeric film and a pair of removeable protective liners, each liner protecting a respective

adhesive layer.

15
Ontionally, said Jaser-gblating steps terminate in one of said protective liners.
Optionally, said laser-ablating steps drili through one of said protective liners, said adhesive layers
and seid central polymeric film.

20

Optionally, the method further comprising the step of:

() replacing at least one of said protective liners with a replacernent Hner.

Optionally, each first apertare has perimeter dimensions about 5 to 30 micrens less than

25  predetermined perimeter dimensions of & corresponding second aperiure.

Optionally, each first aperture has perimeter dimmensions about 10 microns less than predetermined

perimeter dimensions of & corresponding second aperture.

30  Optionally, each second aperture has a predetermined length dimension of up to about 530 microns

and & predetermined width dimension of vp to about 506 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
cireuits (o an ink supply manifold, said film being obtained or obtainable by the method above.
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35 In another aspect there is provided a film for attachment of one or more printhead integrated
circuits to an ink su&gﬁlﬁsr&amfold, said film being obtained or obtainable %ﬂ(}fzg?z‘} g%above.

RRE047-POT"3 A eatthd aspect the present invention provides a meth ching one or more

printhead integrated circuits onto an ink supply manifold, said method comprising the steps of: (i)
providing an adhesive film having a plurality of ink supply holes defined therein; 5(ii) bonding said film
to said ink supply manifold; and (iii) bonding said one or more printhead integrated circuits to said film;
wherein said film insiepdisjsfalbcatedyitherstons pkined of aaf@)dHRVidiog pRraahesive polymeric
film; — (b) masking, spicl film.witha. first maskhaving.aRlalitv.ehfitst lager transmission zones
10defined therein; .(c) | Ser-a,b‘fatlnq,fa elurralltg1 ofﬁw%@gl)‘:es]tq]r ugl’;.lseilathg polymerlc film using
said first mask;  (d) MaSKInG Said M WIth 2 SBeond MAsk RAving a plurality 6f second laser
transmission zones defif&tP eI BECA ‘&8 StritPs e iing hligned with a corresponding first hole,
and each second zone hé@virrgdipesatemparirvreteribis atrgigrsctngn s sid Beresponding first hole; and
15(e) reaming saidvWiksthelesiby: lesen-ablaiing! satet palysneric film using said second mask, each
reamed first hole defining,ap, ink.supRiyRoleithraugh,.said film. Optionally, said ink supply manifold is
an LCP molding. 200ptigally, plytalltfsald.pynibeac niegrated slteuis g alfaghed to said ink

supply manifold such that tﬁ%_y are butted end on end to providé a pagewidth printhead. Optionally,
said ink supply hol&¥3¥E88itioned to supply ink to ink supply channels defined in a backside of said

one or more printhead in@&ﬁﬁt@&ﬂ@}mﬂﬁy of first holes through said polymeric fifm using said first mask;
(d) masiking said film with a second mask having a plurality of second laser transmission

zones defined therein, sach second zone being aligned with a corresponding first hole, and each
second zone having greater perimneter dimensions than said corresponding first hole; and
15 () 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.
Optionally, said ink supply manifold is an LCP molding.

20  Optionally, 2 piurality 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.

Optionally, said ink supply holes are positioned to supply ink to ink supply channels defined in a
backside of said one or more printhead integrated circuits.

25

Optionally, said bonding steps are performed by thermal curing and/or compression,
Optionally, said ink supply holes are substantially free of carbonacecus soot deposits,

30 Inafurther aspect there is provided a printhead assernbly comprising at least one printhead
integrated circuit atfached to an nk 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.

Briel Description of the Drawings

35
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25 Optionally, said bonding step e performed by thermal curing and/or compression. Optionally, said
ink supply holes are substantially free of carbonaceous soot deposits. 3 gij ect there is
provided a prﬁ%%gga’ 1a%ssgémbly comprising at least ong printhead. integr%%/ c%@ﬁgg%%%hed to an ink

supply manifold, said piathpad VYR REGMI Reing Atasked with 28.adbeshe Jan having a

{
plurality of ink supply holes defined therein, wherein said printhead assembly is obtained or obtainable

by the method dBEVESBRiLY FELTAHNEE SFPHEDILN S5 RRE047-PCT WO
2009/114892P Cigixt) L6 0 S/a0asiAig perspeEtinp pigi Mk mbeRdnn e mRseriitEbe described by way
of example onlyrigith: pefierancepadihefacgampanying-oiemaingshdnpahickititigure 1 is a front and side

perspective of aﬁg&@%@%@?&g}dﬂ&;@ﬁ@ﬁ??%M@B?i&ﬂéaﬁ&%ﬁé&'ﬂ%‘%&the printer of Figure 1 with

the front face in the o%en position; 5Fi%ure 3 shows the Erlnter 0] i%ure 2 with the printhead cartridge

removed; Figurd §*ShoHhE R SF Egtie St Hise 6tYER K819y removed; Figure 5 shows the
printer of Figuref&wwithstivevghterihousdifiguwe Mok thanibprnthe sxiresrdridd erinseadledtBigure 6 is a
schematic repreggmtation of the printer's fluidic system; 10Figure 7 is a top and front perspective of the

printhead cartriqggqi'rﬂ;qy£gcﬁelgaﬁctggrg@gaggmmr%g&;ngu%ﬁctggtggi;nthead cartridge in its protective

cover; Figure 9 Isa top and front perspective of the printhead. cartridge removed from its protective
cover; Figur® 10185 béridm ANdT S REFREFEse R AR iR dsRt EAd cartridge:

Figure § is a top and front perspective of the printhead cartridge in its protective cover;

Figure 9 is a top and front perspective of the printhead cartridge removed from its protective cover;
Figure 10 is a bottom and front perspective of the printhead cartridge;

Figure 11 is a bottom and rear perspective of the printhead cartridge;

15 | Figures 12A-F shows the elevations of all sides of the printhead cartridge;

Figure 13 is an exploded perspective of the printhead cartridge;
Figure 14 is a transverse section through the ink inlet coupling of the printhead cartridge;
Figure 15 is an exploded perspective of the ink inlet and filter assembly;
Figure 16 is a section view of the cartridge valve engaged with the printer valve;
20 Figure 17 is a perspective of the LCP molding and flex PCB;
Figure 18 is an enlargement of inset A shown in Figure 17;
Figure 19 is an exploded bottom perspective of the LCP/flex PCB/printhead IC assembly;
Figure 20 is an exploded top perspective of the LCP/flex PCB/printhead IC assembly;
Figure 21 is an enlarged view of the underside of the LCP/flex PCB/printhead IC assembly;
23 Figure 22 shows the enlargement of Figure 21 with the printhead ICs and the flex PCB removed;
Figure 23 shows the enlargement of Figure 22 with the printhead IC attach film removed;
Figure 24 shows the enlargement 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;
30  Figure 26 in an enlarged transverse perspective of the LCP/flex PCB/printhead 1C 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, 298 and 29C are schematic section views of the LCP channel molding priming with a
3% weirn;
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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Figure 11 is a bottom and rear perspective of the printhead cartridge; 15Figures 12A-F shows the

elevations of @‘I,IOS%%{%% 1%%98 printhead cartridge; Figure 13 is an explodﬁgrﬁﬁ%%&}%%of the printhead
int

cartridge; Figure 14'iS a transverse section through the ink inlet coupling of the printhead cartridge;
Figure 15 is an exploded perspective of the ink inlet and filter assembly; Figure 16 is a section view of
the cartridge valve engaged with the printer valve; 2GFigure 17 is a perspective of the LCP molding
and flex PCB; Figufgul3 istams enlelrgomiéntofmsdtA shown in Figure 17; Figure 19 is an exploded
bottom perspectivergf:the &R flexid? Gibiprnthaantd t:assambly; Figure 20 is an exploded top

perspective of the EGR/flex PCB/RENIMRAd IS AssemblEigugidhis.ananiarged view of the
underside of the L%Eéfileéﬁl?,lpa ]pdrinthead IC assembly; 25Figure 22 shows the enlargement of Figure
21 with the printheaﬁ &<"and the flex PCB removed; Figure 23 shows the enlargement of Figure 22
with the printhead FEEERALNFiffh YEIAIGTAES Bigtire $2°uGeS tHS RIS aYgamBAC P Eig TIPS ™3 with the LCP
channel molding reifoVedorigtrE R S shepsraistinthead ICs with back channels and nozzles
superimposed on the ink supply passages; 30Figure 26 in an enlarged transverse perspective of the
LCP/flex PCB/printPrsdigd PesseatanpihefigireedlmBodiBeal view of the LCP channel molding; Figures
28A and 28B are sghematic section views of the LCP channel molding priming without a weir;
gggures éQA, 29% and 2%-7 e %@@9&&599&9@9@@;@% f;afef.l{ﬁeiln%%ﬁha_?a%ﬁnatlmgopmmﬁpg wi}gf;ha
weir; Figure, 30 in .an enlarged transverse perspective of the LCP. molding wi e.position of the

contact force A0 (10 ot o o P RRRE B iFn (e ML 2 e

the pivoting face 6 closed such that the display screen 8 is its upright viewing position. Comntrol

buttons 10 extend from the sides of the screen 8 for conveniernt operator input while viewing the

screen. To print, & single sheet is drawn from the media stack 12 i the feed tray 14 and fed past

the printhead (concealed within the printer). The printed sheet 16 is delivered through the printed

15 media outlet slot 18.

Figure 2 shows the pivoting front face & open to reveal the interior of the printer 2.
Opening the front face of the printer exposes the printhead cariridge 96 installed within, The
printhead cartridge 96 is secured in position by the cartridge engagement cams 20 that push it down
20 o ensure that the ink coupling (described Iater) is fully engaged and the printhead ICs (described
later) are correctly positioned adjacent the paper feed path. The cams 20 are manually actuated by
the release tever 24, The front face 6 will not close, and hence the printer will not operate, until the
relcase lever 24 ig pushed down to fully engage the cams. Closing the pivoting face 6 engages the
printer contacts 22 with the cartridge contacts 104.
25
Figure 3 shows the printer 2 with the pivoting face 6 open and the printhead cartridge 96
removed. With the pivoting face 6 tilted forward, the user pulls the cartridge release lever 24 up 1o
disengage the cams 20. This allows the handle 26 on the cartridge 96 to be gripped and pulled
upwards. The upstream and downstream ink couplings 112A and 112B disengage from the prinler
30 conduits 142, This is described in greater detail below. To install a fresh cartridge, the process is
reversed. New cartridges are shipped and sold in an unprimed condition. So to ready the printer
for printing, the active fluidics sysiem (described below) uses a downstream pump to prime the

cartridge and printhead with ink.

i3 In Figure 4, the ouier casing of the printer 2 has been removed 1o 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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5 Figure 31 shows a reel of the IC attachment film; Figure 32 shows a section of the IC attach film
between liners; Fi -C are partial sections showing various stag fraditi laser-drilling of
an attachmen%ﬁ?n%ﬂg{ﬁgﬁ géigures 34A-C are partial sections showing vggﬁjégggéﬁ% double
laser-drilling of an attachment film, in accordance with the present invention. Detailed Description of
the Preferred Embodiments OVERVIEW Figure 1 shéws a printer 2 embodying the present invention.
The main body 4 cfithedB prindsy by ppoltstaimediar fesdny 14 Grthé baeksdrrd Hepivbdting face 6 at
the front. Figure | shews dke: pivptingfacebalosetisughidbadiherdisplaysateennriguitscupright viewing
position. Control byttons,1Q.exand framdhe-sides of the-saeen.d.fancenvenient epasator input while

viewing the screen, To print, a single sheet is drawn from. the media,s 12.inthe feed tray 14 and
fed past the printhqéléodl" C%?\‘(l:be%?é% V\llﬁtﬁersl thé) p?iﬁt%r). The grinted shée' 16 is aéllivered through the

printed 15media offf&T ASHAE > *ERTEDEHERLTREDIORRY ROt BShern (& Ta0&al the interior
of the minter 2. Opehitig &P ortdasésrafiepriMtereXfodlsohe Pripthegd Cantidgd- 98 installed
within. The printheag:canrddée 8QismseebradriirpasitionEbyethekchrtrdydengagéméedtcams 20 that
push it down 20 tosgRsulr ecthatdie-nkeoupling (described later) is fully engaged and the printhead ICs
(described later) are correctly positioned adjacent the paper feed path. The cams 20 are manually
actuated by thfs\0 release Iﬁvera%. Therff{)cl_)crgtbface Qhwill n@t clotsé% ?{!ld I;{ nce ttheC J%Q'&E% \{gill not operate,

. aTtrl i
until the releasé lever 24 1S Pushed down toe%ﬁ(fi} eehigag the cams, & os%ﬁrélltﬁe pivoting face 6

engages the printef &SHPEEE DLWt & ERASETEEE AL ToAmEment s i $'HKEU0E the printer 2
with the pivoting fateGsofierraim. tHdipkintifeaegnit fay e & ferh B edrgith thagivsindface 6 tilted
forward, the user pulis-the caritigdgesrelease lbyvendd ngdosdigengage. thdecams: 208N allows the
handle 26 on the cadridge-264a hegiphedranspulied dpwards. Therpsireamand gownstream ink
couplings 112f and 1128 disengage from the pnter Q. eonduits g, fiNs.is dercrigd in greater

detail below. To install a fresh cartridrge, the process is reversed. New cartrid%%%ez%re .%hipped and sold
y

h
. . . 28as H § nied with arrows. Toanaintam the struciural igiesris Tirdg .
in an unprimed contifiSr: 618 TE & hE pHREr or bR mgl the Getive fitidies sysfem{described

below) uses a dowtstheSssuAET Brirre tFacEeaye A FTRIESdAR AR BSSTRPEIGure 4, the outer
casing of the printgr@haskomals rentiov &bt ectieymdbehieniriteihn adsnedidaipeie. ihkctaiik 60 kag separate
reservoirs for all foundiffesentihiaksart hginkdank:6Q is-iiselfta RREQ4A&74RGId on the structural

20 member 30 completely compressive to maximize the stiffness of the cartridge and minimize any

flex,
PRINT ENGINE PIPELINE

25  The print engine pipeline is a reference to the printer’s processing of print data received from an
external source and outputted to the printhead for printing. The print engine pipeline is described
in detail in USSN 11/014769 (RRCO01US) filed Decermber 20, 2004, the disclosure of which is

ncorporated herein by reference.

30
FLUIDIC SYSTEM

Traditionally printers have relied on the structure and components within the printhead,
cartridge and ink lines io avoid fluidic problems. Some commoen fluidic probiems are deprimed or
35  dried nozzles, outgassing bubble artifacts and color mixing from cross contamination. Optimizing
the design of the printer components to avoid {hese problems is a passive approach to fhuidic
control. Typically, the only active component used o correct these were the nozzle actuators
RRE047-PCT



6 replaceable cartridge that couples to the printer upstream of the shut off valve 66 (see Figure 6).

There is also %%ééﬂdﬂﬁ?‘églor ink drawn out of the cartridge 96 by the puri;{:});lﬁfgmg %&%ter fluidics’

system is descr etail with reference to Figure 6. Briefly, ink from the tank 60 flows through the
upstream ink lines 84 to the shut off valves 66 and on to the printer conduits 142. As 5 shown in Figure
5, when the cartridge 96 is installed, the pump 62 (driven by motor 196) can draw ink into the LCP
molding 64 (see Figeres 6. dive<i#. tos20)sothdidhepiinthieac IC o6& (abaifitrsee Fitdres 6 and 17 to
20) prime by capillagpastientizxeess inkdeawa hydhepupapitdidsdeddar asengmpA2 housed with the

ink tanks 60. 10Thg,tpfal.connecterferce.hetweenthecaitidge contacts 104 and the printer contacts
22 is relatively high because of the number of contacts used. In the embodiment shown, the total

contact force is 45 Newtons. This load is enough to flex and deform the cartridge. Turning briefly to

Figure 30, the thternal strifcPEf e ErassEIROIGIHT TN 15'ShBIWH: & BEARRY Strface 28 shown in
Figure 3 is schematiestlyehosrrir Eigoree80 STHECOMPIEESIVE 1BadPefehEBiAte! 85 contacts on the
cartridge contacts &Qdnisdfepigsentedmvithiacrons sFhexedctior foreecat thie: bedringsurface 28 is

likewise representegd,witlamewsn Lo mainiaigthe it chHabisiegritnabdhencrrihidgadd6, the chassis
molding 100 has agfructural membel. 39 1hat extends in the plane of the connector force. To keep the
reaction force gcting in the plane of the connector force, the chassis also has a contact rib 32 that
bears against% e bearing surface 28. This keeps the load on the structural 20member 30 completely
compressive to maxi mizgh‘fﬁlﬂ@ﬁffﬁlé@%t%“f TR CARBYLR TSR &) K PRINTENGINE
PIPELINE 25The printtiergihesipslirielisdandfdremsesasidnp ke’ foresckssirgof*print data received
from an external seusee:cmghoaiputtettatheprniheathior printirg: Fhie prihhenedne pipeline is
described in detail jRnld FBN.1 24014269 RREPRUR) fleddPasrmhese RQPdnthaeisglosure of which

i Incorporatednereli Py IeIRNGE: MRl 203 o e URLHADAI RERtSEDaye relied on the

structure and components within the printhead, cartridge and ines to avoid fluidic problems. Some
common fluidic proBHeMS SFEHREBIRMEY §FBGFREE At ZT%I%IS1 S BUHGASSIY DUbBIE AHRA&S and color
mixing from cross EaHtarhiaEH OBt e telidh srtALIBinsRF B M BTt T5%avoid these
problems is a passivesppioashite ferididud oritrotes yicathd, sthefignly HEV el Earifidment used to correct
these were the nozzle.actraieors)RRE047-PCT 7
20
The ink tank 60 has a venting bubble point pressure regulator 72 for maintaining a relatively
constant negative hydrostatic pressure in the ink at the nozzles. Bubble point pressure regulators
within ink reservoirs are comprehensively desceribed in co-pending USSN 11/640355 (Our Docket
RMCOG7US) incorporated herein by reference. However, for the purposes of this description the
25 regulator 72 is shown as & bubble outlet 74 submerged in the ink of the tank 60 and vented
atmosphere via sealed conduit 76 extending to an air inlet 78, As the printhead IC’s 68 consume
ink, the pressure in the tark 60 drops untii the pressure difference at the bubble outlet 74 sucks air
into the tank. This air forms a forms a bubble in the ink which rises to the tank’s headspace. This
pressure difference is the bubble point pressure and witl depend on the diameter (or smallest
30 dimension) of the bubble outlet 74 and the Laplace pressure of the ink meniscus at the outlet which

is resisting the ingress of the zir,

The bubble point regulator uses the bubble point pressure needed to generate a bubble at
the submerged bubbie outlet 74 to keep the hydrostatic pressure at the outlet substantially constan
35 (there are slight fluctuations when the bulging meniscus of air forms a bubble and rises o the
keadspace in the ink tank). If the hydrostatic pressure at the outlet ig at the bubble point, then the
hvdrostatic pressure profile in the ink tank is also known regardless of how much ink has been
RREG4T-PCT



themselves. However, this is often insufficient and or wastes a lot of ink in the attempt to correct the

problem. The\%ogl(g r A§9§xacerbated in pagewidth printheads becauseyefihg,|gRgisand complexity of
the ink conduits supplying the printhead ICs. 5The Applicant has addressed this by developing an

active fluidic system for the printer. Several such systems are described in detail in USSN 11/677049
(Our Docket SBFOOG6US) the contents of which are icorporated herein by reference. Figure 6 shows
one of the single penmprinrhferie pthticroofstredetive:fuitic systemapnichiseriversuitable for use
with the printhead desebedintharpresent spe cifigationnle. Theofluidiccarchiigctdne shown in Figure 6
is a single ink line fof.QneEalar an.Acolalpinenvauld Hava-separatelinestandof.course separate

ink tanks 60) for eagh i OloL (7 SOOWIFiakis R iz AGHIERLHBAARA single pump 62

downstream of the LCP’ mo Ing 64, and a shut off valve 66 upstream of the LCP molding. The LCP
molding supporsts the printhead IC's 68 15via the adhesive IC attach film 174 (see Figure 25). The shut
off valve 66 isolates the Fikif e ankTBOTPEHILHE HrRthde C9BEnEresertie printer is
powered down. ThissgreyeRRCAME olerpmixiny atthedprmtiiedd4Cie68 from reaching the ink tank 60
during periods of inagtivity solirgSe: issuas are.ciseussedsinmeseideiailnin the.crosssteierenced

specification USSN; 111677049, (o4l RacketRREQOEYR)-#20: The Inkitank §Q.nas.A Menting bubble
point pressure, reg lator 72 for. m%ngquirprg a r%ativeﬂ\éa%ons nt ne afive hydrostatic pressure in the

. CHY replacin ¢ or the prim cartiidee 18 parttiligrly convenie .
ink at the nozzles. uggfé joINt pressure régulatgrs within Ink reservolirs are comprehensively

described in co-pehtiing TSEN 117840 S8 VB DOk EERME B e 8 THEdbpBFated herein by
reference. Howevetiiforethe purposes of this description the 25regulator 72 is shown as a bubble outlet
74 submerged in the ink of the tank 60 and vented to atmosphere via sealed conduit 76 extending to

an air inlet 78. As the prigthgaders 68 8answrae vikihapressuradmibedanki6Osdropsuntil the

pressure differgnce, af the. aplple Quilet [, 8UCks AL IR H6.Lank LRl forms g, tokms a bubble in
the ink which rises to the tankéshaq%&dsc.g%g%i This ressure dlffer%gli(ij S th bubta%g_d%plnt pressure and -
5 t

. 1 off valv L period of ine, pujeassin, s may forr 1n t
will depend on the HafMeter (SrEmaneSi3odiRension) of the bubbie outte e Laplace

pressure of the ink PABHREATE B atifet M vl e ShEress S Meamrres"The bubble point
regulator uses the bdbblepioint prossinetreddeed toppemersteipbubbliemwt trarstirietyed bubble outlet
74 to keep the hydipsiatie presstiieaitheoiitlets shstaritial yheprastant Bb{thete@areaslight fluctuations

when the bulging menisgusefaiders.abulble andurisestathe headspaee in the ink tank). If the
hydrostatic pressure at the outlet is at the bubble point, then the
The downstream ink line 86 leading from the LCP 64 to the pump 62 can include an ink
sensor 88 linked to an electronic controller 90 for the pump. The sensor 88 senses the presence or
absence of ink in the downstream ink line 86. Alternatively, the system can dispense with the
25 sensor 88, and the pump 62 can be configured so that it runs for an appropriate period of time for
esch of the various operations. This may sdversely affect the operating costs because of increased

ink wastage.

The pump 62 feeds into a sump 92 (when pumping in the forward direction). The swinp 92
30 is physically positioned in the printer so that if is less elevated than the printhead 1Cs 68. This
allows the column of ink in the downstream ink line 86 1o ‘hang’ from the LCP 64 during standby
periods, thereby creating & negative hydrostatic pressure at the printhead ICs 68. A negative
pressure at the nozzles draws the ink meniscus inwards and inhibits color mixing. Of course, the
peristattic pump 62 needs 1o be stopped in an open condition so that there is fluid communication

35  between the LCP 64 and the ink outiet in the sump 92.
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hydrostatic pressure profile in the ink tank is also known regardless of how much ink has been
RREO47- PCT con d from the tank. The pressure at the surface j tank will
decrease towards the i JEgble point pressure as the ink level drops to tthg)J%g%}ﬁé@O(}ﬁE%rse once the
outlet 74 is exposed, the head space vents to atmosphere and negative pressure is lost. The ink tank
should be refilled, or replaced (if it is a cartridge) befare the ink level reaches the bubble outlet 74. 5
The ink tank 60 can be fixed désernmirthat tamberefildtca rdplaeredle Cartmdgesef (as disclosed in
RRCO001US incorparatad. hmeferensehaselilaklecaisege mtaguareagainst fgertieutate fouling, the
outlet 80 of the ink fank60.has %1%@1@5?%(!%@1&%ssI@@@éE%@c@J&% usesiafingfilteras the coupling to

the printhead cartridge. asflisehavea ine e, (epiagnaditare A0y simpheplacing the ink
cartridge or the prlnt ead cartndge is particularly convenient for the user. If the filters are separate

consumable itetns “Pé@‘iﬂﬁt}mr&ﬂtﬁ?f‘éﬁ(?é‘r?{g IRREE BRI TS8 FE BRGREE WRER e BlibBle outlet 74 is at
the bubble point presaute alidsthren spritrafvhive e TE e, 15 e Rpircetaticyiessure at the nozzles
is also constant aneldess. than atmospheric. However, if the shut off valve 66 has been closed for a
period of time, outgassing bubbles may form in the LCP molding 64 or the printhead IC's 68 that
change the pressure at the nozzies, H%ﬁmgﬁ%dam@a%@mg sopiaction aﬁﬁgatmgbles from diurnal
temperature vgglatlons can cha %&t e pressure |%]g1§8 nk line ¢ 1e1? owns f the shut off valve 66.

i e n0zzle
Similarly, the presSUFSTHhS TR TSR Ean VAR S0during {Jerlods 0 |nact|V|t{}abecaupsg of dissolved

gases coming out GFSHIEBH Pric e e THORATE & AT TR S ERUTHGHOM e FEY B4 to the pump 62
can include an ink $éxsor88fieeedaterars elebirbrie eortpolarOB 16R thratpiitipieTiffe sensor 88 senses
the presence or absgreeelink-dadhe dawn stkeam:bakiine 86y Alternativelynthesyistemocan dispense
with the 25sensor %%hqimnmdggm@uﬁgfsqgng&ggmﬁ%geﬁlmmg,m@a foran-appopriate period of
time for each gf e, Yerigus, oneralans,his niay-adwasely. giecLIDG pRAIGHNACQs(E pecause of

increased ink Wastage The 1 pump 62 feeds into a sump 92 (when pumping in the forward direction).
The sump 92 30is Bﬂﬂ?&lcally positioned in the printer so that it is less elevated than the printheadICs
68. This allows the column of ink in the downstream ink line 86 to 'hang’ from the LCP 64 during
standby periods, therebyTtreatingsariegative hydrostativpréssute aegiee pfinthient@s 68. A negative
pressure at the nozzlas drawsitberinkimenisets iawards and-inhibits-ealonmixing: Oftcourse, the
peristaltic pumyp, 62,peagzdaRe-SioRRed ir-RRopeRcRpdMaN sathatthersdafliuid cammunication

the printer to a known print ready state using simple trouble-shooting protocols. Several examples

of these situations are described in detail in the above referenced USSN 11/677049 (Our Docket
SBFO06US).

25 PRINTHEAD CARTRIDGE
The printhead cartridge 96 15 shown in Figures 7 to 16A. Figure 7 shows the cartridge 96
in its assembled and complete form. The bulk of the cartridge is encased in the cartridge chassis
100 and the chassis 1id 102. A window in the chassis 100 exposes the cartridge contacts 104 that

receive data from the print engine controller in the printer.

30
Figures 8 and 9 show the cartridge 96 with its snap on protective cover 98, The protective
cover 98 prevents darmaging contact with the elecirical 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 prier to installation i 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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35between the LCP 64 and the ink outlet in the sump 92. RRE047-PCT 9 Pressure differences
between the i%itgﬁgc? lqgégferent colors can occur.during periods of inacE;Myxﬁgédgg%%ore, paper dust
er. Dr

or other particulates on the nozzle plate can wick ink from one nozzle to anot Iven by the slight
pressure differences between each ink line, color mixing can occur while the printer is inactive. The
shut off valve 66 isolates the ink tank 60 from the 5neizzle of the printhead IC's 68 to prevent color
mixing extending ugrto: therdnkidnk-60s Gmekathevidlemdhetank Gassdebireontendisagehwith a different
color, it is irretrievahigsandhas tanbedreplacest of he.capperdds aprmbead.aantenaoce station that
seals the nozzles dyripg,standhy 0RsiiRdssa,aveid delydiation.af the.ntnthead {Cs88 as well as

shield the nozzle pL%Setrg{(Qm paper dust and other particulates. The capper 94 is also configured to
wipe the nozzle plate to remove dried ink and other contaminants. Dehydration of the printhead ICs 68
occurs when the ink solvent, typically water, evaporates and increases the viscosity of the ink. If the
ink viscosity is too high, ek djertibhuasttidters Pailfoepddrimetrapsrsistid theedpper seal be
compromised, 15dehyeratedunozzies capilye b problemBvhentteactiViatingithe:phinter after a power
down or standby petigde: vavEheprablems outlinadiaboveaie potsneoaunep:Aring the operative life

of a printer and can bg effectiely conectad i theseletivelnsimpie duidis arshitesturs shown in

Figure 6. It 20 giso allows the et fo nitally prige the prnter, deprme the priter grigr (o moving i, or
restore the printer f6"a kKROWN print feady state Using sinfpre trouble-shooting protocols. Several

examples of these iflftbFEREREs dELL N BBARTI GBS A BHiEes HbVR Yt By FE B K™ 1% 77049 (Our
Docket SBFOO6USVRSTRRNTHEADICART RIDGE: Muid Tyapintheearthidyeios!is shown in
Figures 7 to 16A. Hguie# shewsstheeartdege 96 in:itsvassembledrantsompleie form=d he bulk of the
cartridge is encasegh in.theigartridgg, chassis 100 and the chassis lid 102. A window in the chassis 100
exposes the cq tridge contacts 104 that receive data from the print engine controller in the printer. 30
Figures 8 and 9 show the cartridge 96 with its snagdcgﬁnm;i)rotective cover 98. The protective cover 98

S

prevents damaging conta®f WA THE SIS Hi LS PEB AT 115 A4 YREBRRTNEAS 105 8B (§8e Figure 10).
The user can hold fh&a&EEEEarTtE SN T BRTERtHE pIstELINE EBVEr 98 hitnediately prior to
installation in the primer. 35

Figure 13 is an exploded perspective of the cartridge 96. The LCP moiding 04 attaches o

20 the underside of the cartridge chassis 1060. In turn the flex PCB 108 attaches o the underside of the

LCP molding 64 and wraps avound one side to expose the printhead contacts 104, An inlet

manifold and fitter 116 and outlet manifold 118 attach to the top of the chassis 100. The inlet

manifold and filter 116 connects o the LCP inlets 122 via elastomeric connectors 120. Likewise

the LCP outlets 124 connect 1o the outlet manifold 118 via another set of elastomeric connectors

25 120, The chassis fid 102 encases the inlet and outlet manifolds in the chassis 100 from the top and

the removable protective cover 98 snaps over the bottom to protect the contacts 104 and the

printhead IC’s {see Figure 11}

INLET AND FILTER MANIFOLD
30
Figure 14 is an enlarged section view taken along line 14-14 of Figure 12. It shows the
fiwid path through ong of the carfridpe valves 114 of the upstream coupling 112A to the LCP
molding 64. The cartridge valve 114 has an elastomeric sleeve 126 that is biased inte sealing
engagement with a fixed valve member 128. The cariridge 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 sliows 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 upstrears filter chamber 132 that has one
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Figure 10 shows the underside and 'back’ (with respect to the paper feed direction) of the printhead
cartridge 96. ez%@ﬂ&ﬁ?ﬁd contacts 104 are conductive pads on a flexiflg. RiiigsHBE047-POT 10
circuit board 108 that wraps around a curved support surface (discussed below the description relating
to the LCP moulding) to a line of wire bonds 110 at one side if the printhead IC's 68. On the other side
of the printhead IC's 68 is a paper shield 106 to prevint direct contact with the media substrate. 5
Figure 11 shows thvelusriiersiies dife thentiront'36f thé pritHbaticdedigergs ke ftdwe 8Fthe cartridge
has two ink couplingsndik2A mad k2B &t either e nd LEakink.coupling: fias<Hfour tartrtge valves 114.
When the cartridgesis instalied:inthearntemthe. ilkcouptings 1b24.and 11213 engage
complementary ink supply interfaces (described in more detail below). The ink 10 supply interfaces
have printer conduits 142 which engage and open the catriid alves 114. One of the ink couplings
112A is the upstream inkCSUBTIRG" Fiqda?ﬁeadg?ﬂ“g efs“t%é‘ed“oﬁve\}nas%fef}éreﬁ %énﬁ%ﬁ]ﬁnl%ﬁﬁ?‘ﬁ'eﬁ% upstream
coupling 112A estdptigbidsiuiefemdimtation betikei FErpittnEEg1C's B8 Srtfidink supply 60
(see Figure 6) andsthe:dolarstré amidoaplifig: 1E2RI¢ 0 ebtstede simpo2{feférsBighte 6 again). 15
The various elevatignsvek theupsintheasheartridge:06:anexshavn ia pigurad2wodderplakswew of the
cartridge 96 also shawsfhe lpcationof the seclion vigws.showndaEigires 1415 sodil6. Figure 13 is

an exploded pgrspective of the, cartridge 96, The LCP molding 64 attaches, t th derside of the
cartridge chazlgs 1%8%’1?1%%) rﬁs%%gnff%i %8@ Iﬁi.eil)n eét?giq:ﬁe}gotgﬁﬁ% ﬁlﬁgglg_e&r%%bgq Zt% %h%gﬁggmgn%lding 64 and
wraps around one S1H8"t5 BxHBLEtHE PHRthEX S ESHALS 184 T Ah et FRERfTFSRY fitdr 116 and
outlet manifold 118tafeseh! oot frrassrsugn0. The inlet manifold and filter 116 connects to
the LCP inlets 122 via elastomeric connectors 120. Likewise the LCP outlets 124 connect to the outlet

manifold 118 via anothefsetafiglastemeric canneciaresmh 26 theighassis fidil@2ensases the inlet

and outlet manifoldg in the;chassis 100:from theytop anghiheremeyabligiRaiestive £QVeRE 98 snaps over
the bottom to protect the contacts 104 annd the glrlntg%ad Irg'_a see Fi qu% !}IT) INLETHA(MD FILTER
ine [

an ela: 11 _memb ich, 18 engage 2 efmber ' valve,

MANIFOLD 30 hz\%iguresﬁ)ﬂlﬁs anen a\F ed section view taken a ong -14 of Figure 12. It shows
the fluid path througH'SF& PR CartAdY W@@“ﬁ%ﬁﬁ@%ﬁﬁ?ﬂfé%ﬁﬁ“&%%?%%fﬂi“ﬁ%%he LCP
molding 64. The cartietyesivalviil td Haserifeiastorafcsioe e 28 raishiasdistedealing
engagement with afixedwalve:memberk28: The:eantridgepuaelddisngpenedqoy fetprinter 35

conduit 142 (sge Figyre.d 6Py compressingthe elastamenic sleeve Lagsushithat ifnngeats from the
fixed valve member 128 and allows ink to flow up to a roof channel 138 along the top of the inlet and

. . Tpdtérial pro k
filter manifold 116. The roof channel 138 leads to an upstream filter chamber 1.32 that has one

RREO47-ICT 11 wall defined by a filler membrane 130. Ink passes through the filter membrane 130

into the downstream filteftR&EMBE™ 34758 dut'he RGPt 12 B R tHelE A & ink flows
along the LCP maidsshariels:&362tc e el ratortHee pridtiréadif@ber (@Adtushopsilyal compression.

25  The valve 114 opens when the cartridge is installed in the printer and the conduit end 148 of the
printer vaive 142 further compresses the sleeve 126. The coilar 146 unseals from the fixed valve
member 128 to connect the LCP 64 into the printer fluidic system (see Figure 6) via the upstream
and downsiream ink coupling 112A and 112B. The sidewall of the sleeve is configured to bulge
outwardly as collapsing inwardly can create & flow obstruction. As shown in Figure 16, the sleeve

30 126 has a line of relative weakness around its mid-section that promotes and directs the buckling
process. This reduces the force necessary to engage the cartridge with the printer, and ensures that

the sleeve buckles outwardly.

The coupling is configured for ‘no-drip’ disengagement of the cariridge from the printer.

35 As the cartridge is pulled upwards from the printer the elastomeric sleeve 126 pushes the coilar 146

o seal against the fixed vaive member 128. Once the sleeve 126 has sealed against the valve

member 128 (thereby sealing the cariridge side of the coupling), the sealing coliar 146 lifts together
RREOMAT-PCT



5Particular features and advantages of the inlet and filter manifold 116 will now be described with
reference to Fj . Jhe exploded perspective of Figure 15 best illu act design of
the inlet and fﬁtggjrgr(?%é% %;i% 116. There are several aspects of the desig?@é%ﬁcﬁar%ﬁgﬁ to its compact
form. Firstly, the cartridge valves are spaced close together. This is achieved by departing from the
traditional configuration of self-sealing ink valves. Previous 10 designs also used an elastomeric
member biased inteisdalimidngdgement tyithlar fiketbrmibnirey! Mowever:ihes Blastoprreric member was
either a solid shape:thahtheinkwoulesflavearetnre, o dndhedosmdoifadiaphiraginTifthesink flowed

through it. In a cartridge aoHRling.tisdighty cenveniant foriihe cariidgevalves laautamatically 15
open upon installation. This is,most,easily.and cheaplyprovide By 3 counling.inewhighone valve has

an elastomeric member which Is engaged by a rigid member on the other valve. If the elastomeric
member is in a°diaf RS PUETARRS F‘?éjﬁf?’i?%gﬁ%ﬁ%ﬂ%ﬁﬁ@’&@%@?’?ﬁé?1 B BEPtinder tension.
This provides an effefetivd Sehicaith retiines sl stRa o torEPah B SRR RIS Fequires the
elastomer elementio havesaiwidésfatiphbrakmountin gt heswidthiofahre Qe astomeraiill be a trade-off
between the desired.soupliagniateenihe integsity afthe-seatanshihexmaterial Eropesties:of the
elastomer used. 4 best.shown:ip Higue 46, hecadtidaeypives L atshrpresent invention use
elastomeric slcle(?vecsa r:E.LHZdGL?that seal against the fixed valve member 128 under residual compression. 25
The valve 114 opens when the cartridge is installed in the printer and the conduit end 148 of the
printer valve 142 further compresses the sleeve 126. The collar 146 unseals from the fixed valve
member 128 to connect Wenladrsiseiriter theswiptdr filuditsystemyseevEifirs byviaietupstream and
downstream ink couplingrk¥2A andnd 12334 theesidewall bfithe Sleavesislconfigeitedddidulge outwardly
as collapsing inwardly6ancreate: adawphsiueinpnfsshownin Figuse 46thesleeve,30126 has a

line of relative weajnesg arownd.ifs.midsseeien.inal prametes aad direelsdhebugkling.process. This
reduces the force necessary to engagg }Ehe ala |1qar?%ev\g&ghthe }[{)rlnter, an ensur%shthat the sleeve

inlet ifoid, 116, ik :hannels can ¢ . However, b s 1pay Stil: Tlow anto
buckles outwardly. FHEEBIRING 1 SOnfiGTIed IO Ro-arip disengagement of the cantridge from the

printer. 35 As the &5ffragETs BuleditpitdraE warrme prhter e BE&omeric sleeve 126 pushes the
collar 146 to seal against the fixed valve member 128. Once the sleeve 126 has sealed against the
valve member 1.28 (therehyisealing#he-casudgensidechthe-conplingj:the-skaling collgr 146 lifts

together RREG4 7-ReT; &2, with the.cartidas. JLhis wegeslsdhe eokas Idbfiamtherang:of the conduit
148. As the seal breaks an E'F?k enisc S f%rrsqs across the %pBo%‘é‘%%%‘e rthemg;Dg]L@ra'rggg “t,pe end of the

. emuoran ave 4 1loag e T SNape 80 evenl 1 an
conduit 148. The sﬁ‘ape of the end of the fixed valve member 128 directs the meniscus to travel

towards the middle¥ bR BOEET SIASE THYSSd BFFHARJTS pR e RE R Hiadie of the rounded
bottom of the fixed SNENE WamIbE BoBcithE o stredie e A6 B ACHRSEIPTRSi the now almost
horizontal bottom surface. To achieve the lowest possible energy state, the surface tension drives the
detachment obthe meniseus fieruthie fixed wakenmembent2 8. thehiasstianminimizesmeniscus surface
artlea isi irogg and %gb,tg%&e@t@&mt%%@ 99_%9&%%w&ﬂﬂltége%gtgﬂ&m%gmtfﬁmkcﬁsm?iﬁgmg@@ tlhef ?ﬁrtridge
valve . Any remaining ink is not enoug} rop that can dri ain prior ispasal of the
10cartridge. Wnr]flﬂelerllr (_éu%?tgls 0 gé)ﬁsrifg ge fg Ilﬂr?z)fgwg%) %%r?%“ﬁ??ﬁ%egrﬁerec%ﬁﬁ%%ﬁa Gl?ﬁ]éf%%%\yvill be
entrained into the iARHEWE 3L Hd hGE SRS By TR A A R fight BFHHST I8t Whifold and filter
assembly have a hignbubbles folersce. Referring back to Figure 15, the ink flows through the top

30

The filters 130 for each color are vertically stacked closely side-by-side. The partiiion wall

162 partially defines the upsircam filter chamber 132 on one side, and partially defines the
downstrearn chamber 134 of the adjacent color on the other side. As the filter chambers are so thin

(for compact design), the filter membrane 130 can be pushed against the opposing well of the

35 downstream filler 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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15 of the fixed valve member 128 and into the roof channel 138. Being the most elevated point of the
inlet manifoldé%g‘ fchannels can trap the bubbles. However, b%@gﬁﬁ@%@gygﬂow into the
filter inlets 158. 1Tn thi s case the filter assembly itself is bubble tolerant. Bubbles on the upstream side
of the filter member 130 can affect the flow rate - they 20 effectively reduce the wetted surface area on
the dirty side of the filter membrane 130. The filter mi@mbranes have a long rectangular shape so even
if an appreciable niniseroibutil el bre: drawed iritor tive @ity sidehofthibrfiltdf0 thervrdtied surface area
remains large enoygh.de filter ink at the required flow rale. This is crucial for the high speed operation
offered by the present invention. 25While the bubbles in the upstream filter chamber 132 can not cross

the filter membrane 130 b bee rlq]rpr 1;1&1[%%{5 095@%}}85%@(%91@9&&%@?@ \%Qﬁgeam filter

HIOMNg

chamber 134. The filter out et 156 is osmoneo]l1 at the bottom of the downstream ﬁlter chamber 134
and diagonally op8¥iteCiie et ‘_hi"’slgﬁllﬁl ?H@%?ﬁ%ﬁévw chamber 132 to minimize the effects of bubbles
in either chamber on the flow rate. 30 The filters 130 for each color are vertically stacked closely

side-by-side. The partitidi sdate 16 2ispaftiatlywdefimestheonpsStraamifillehcliamiseb82381rF one side, and
partially defines the.giRupstseamschambear 184 ofithe: adjasent soler pritheeiher sidadds the filter

chambers are so thmhéf%p&m%%ﬁb%&gms the 5&!@@%’@&@9%@9&@%@ fushed.against the
opposing wall %f %DBS ow a'atream fllte hamb e r‘134 T gﬁfegbvely reduces the surface are of the

th d
filter membrane Hence iti& det ?fm“%n a0 maximum fiowrate To prevent this, the opposing wall of

the RRE047-PCT 13 downstream chamber 134 has a series of spacer ribs 160 to keep the
membrane 130 separafeePhofahBOWBNNTHEAD ICPositioning the filter inlet and outlet at diagonally
opposed corners also helps to purge the 5system of air during the initial prime of the system. To
reduce the risk of particulgtegontamiration efthe printhead; ihesfilkermemhianeid BRiusswelded to the
downstream side of3 st Pg%{é%qp 94%&%%95%@&&% partitien watl, 1625, weldeddo the first partition
wall. In this way, an Sm(?‘ qaleces!o e ng rane 130 tha br k off 10%urm%&r§ W$|dlng process,
will be on the 'dirty$i8& bt &30 CP ROTHINGTED 8% he LCP
molding 64, flex PCB! OB ARG pAntheLd |é@%ﬁé%&%@?ﬁwﬁ}%ﬁW%@ﬂ%@%ﬁeﬁ?@% b 33. Figure 17

is a perspective of #réficimtherSitleral thes@RED]ditiywbacwit threilféx PeBranephnthiese ICs 68
attached. The LCPmglding 648 sacusadwiothengaltiidgaehassis 0@ dlnaugh teutenrstmnk holes 1.66

and 168. Hole;}68 1i§sm9mb5pam&%g fa@e%mea@iec@nmﬂespmmm cogllicientscef thermal
expansion (CTE) Wlti Ut ?%nogfl'l %ea@%(ll' gFe) a;rvtf]gl E)I’II’]]E e4 n ge con ?(}er%ngggugﬁqhteoﬂ%d in a line
4. The B 20

down the Iongltudlna exten oldin IS wire 'bonded at one edge

to the printhead 1ICE6g" 1HbHER B@B’tﬂ%} 58 %%%‘*9 %PP@TLW%IJI% ig At ke printhead IC edge
as well as at the c%@@%@ﬁf’éé&%é@%ﬁ@@“@é&ﬁﬁﬁ@%ﬁ@ﬂéliée}j@BS%@{“ﬁEf? ‘éﬂb‘é‘s“}%@@bs it tightly held
to the curved supponusivgfiaoed T (seadiguresdoirTiaishe isul€s wibiahesflex PCB does not bend to a
radius that is tighter than specified minimum, thereby reducing the risk that the conductive tracks

throth the flex PCB Wi”FfﬁgtHsr%'an enlarged view of Tnset A shown in Figure 17. It shows the line of wire
bonding contacts 164 along the side if the flex PCB 108 and the fine of printhead ICs 68.

Figure 19 is an exploded perspective of the LCP/flex/printhead IC assembly showing the

30  underside of each component. Figure 20 is another exploded perspective, this time showing the
topside of the components, The LCP molding 64 has an LCP channel molding 176 sealed to its
underside. The printhead ICs 6% are attached to the underside of the chennel molding 176 by
adhesive IC attack film 174. On the topside of the LCP channe! molding 176 are the LCP main
channels 184, These are open to the ink infet 122 and ink outlet 124 in the LCP molding 64. At

35 the bottomn of the LCP main channels 184 are a series of ink supply passages 182 leading 1o the
printhead ICs 68, The adhesive IC attach fitm 174 has  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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25 Figure 18 is an enlarged view of Inset A shown in Figure 17. It shows the line of wire bonding
contacts 164 a] 995*]? @%e if the flex PCB 108 and the line of printhead /&5 6R3q47stdse 19 is an
exploded perspectlve of the LCINflexiprinthead IC assembly showing the 30 underside of each
component. Figure 20 is another exploded perspective, this time showing the topside of the
components. The LCP molding 64 has an LCP chanhiel molding 176 sealed to its underside. The
printhead ICs 68 aresattadhed o thrusndetsidéoithe etrah el mofgingel 76 i hbfEsii IC attach film
174. On the topsidemtthe E@R:channel molding 176 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 serieg gf ipk 3 Typépéxlga%w@geﬁ@é@&g&%@g&&m&ptm@@ iG585, The adhesive

IC attach film 174 has a series of laser drilled su holes 186 so that the att chment side of each
printhead IC 68 is H il EEMMEMEoH %lth’fﬁ RSP RIRES ?98?% hassdges 182. The
features of the adhiesiie |¢4 Qﬁé‘t??ﬁl}ﬁgé]i‘%‘@é%@%é&}iw{ﬂ%@éﬁ@ B SRt FelereR &8 B8 Eigure 31 to 33.
The LCP molding 64thescecessesdd 84ghacoonniodater etettrdnictomporenid488 in the 5 drive
circuitry on the flex,P& B.1Q8.frer-optisaas. clecisicaliefiiciency.androperationy theseartidge contacts 104
on the PCB 108 should, berclpse 4o theRuintheag. G568, Hewavatdakesn the parerpath adjacent

the printhead ralglht |g{§tec%gag£eqbugjﬁa or ang ﬂe@g gmegrtrldg&% Qrt@CEgﬂ]ﬂ.Of}gﬂggg!ég be on the side of

the cartridge The conductive pat i i the flex B are known as traces. As the lex PCB must
bend around a corﬂ’éP1%@‘f?é?§%“&Tﬁ‘ﬁgﬁ‘éﬁhﬁrﬁéﬁ’ﬁ%pﬁww R HREEH BN VHS BB AP Tt fhis, the trace can
be bifurcated prior s txs t’;@rﬁ\ﬂ)&de%ﬁe‘ﬁilreuﬁﬂ‘é@faﬂaéﬂﬂﬁé%’éﬁﬁtoﬁl’iﬁﬁe%ﬁﬁhnﬁffiﬁ%"‘blfurcated section
cracks, the other branchsmaintainsithe conrection. Unfortunately, splitting the trace into two and then
joining it together again can give rise to electro-magnetic interference problems that create noise in the

circuity. 15Making the trages WJELIS ek an effestive SolHion, @@M@eg H@&#ég@ﬁ%dﬂ@ significantly

more crack reS|stant Once the crack h as |n t ated in Jhe trace,. Vﬁl” %ate fcross the entire width
&J%CT&G resistant. f()lizcet ecra m]h ted iy the race Doy TOSS t
relatively quickly an areful control o énd radius. |s more effective at minimizing trace

cracking, as is mm‘ﬁ‘ﬁ%ﬁ&tff?é( ﬁtﬁﬁb@}déﬁﬁa@?ftﬁ%ﬁ&f@?ﬁ@%ﬁﬁ ?h“f?iécﬁfé(ﬁ?ﬁ@B 20  Pagewidth
printheads presentzdditiongiccormiplisatio mryetmiterofthef kregeharray - At 8% fisat must fire in a
relatively short timexciiring many nozzles at once places a large current load on the system. This can
generate high igvels of inductance through the circuits which can cause voltage dips that are

detrimental to operation. To, aypid his, . IexCR: hang.apise ol Apeanagiiars ghat discharge during

a nozzle firing sequencet Telieve the current load ont e rest of the > circyitry. Because of the need to

keep a straight pap8FpAtF PAS T B ERE e 7 the CA pARIEE Sre BAdIfihally atfached to the flex
PCB near the contéﬁ?bﬁqﬁéﬁd@éﬁfﬁé@%ﬂ@@ée"flﬁr‘i’lfd]l‘ﬁ‘iﬁ%feIg}rotﬁ}é?ec%ca’ﬁevﬁ’éfaﬁﬁnal traces that
risk cracking in the benatgestitn b thedflexR@B o80T his lis addfes dedd Y PRdurititgtbie capacitors 180
(see Figure 20)sclosglyagjasentihe printheaddEsmptdareducethe-chance.obtracesfsacture. The

paper path remam%lg@ﬁ(ﬁﬁ@)@@%§§}ﬂg1@@t§ﬁ&§§§ﬁ(&ﬁﬂﬁ%&§mﬁ%ﬁ%dn@ the LCP molding 64.

The relatively flat surface Ofetga 4[1 tial CEtacth?o ‘go}% neart Jé@%&?&”ﬁﬂe&% Agﬁe @%:%9;09 the paper

CHOTS
shield 172 mounted' S ﬁ1 Hront (wit respect to t e eed direction) of the cartrid 6 minimize the
risk of paper J ams. ggfommaiely they crcate addmonai traces that risk crackmg 1n the bent section of the fitx PCB.

30 This is addressed by mounting the capacitors 180 (see Figure 24) closely adjacent the
printhead ICs 68 to reduce the chance of trace fracture. The paper path remains linear by recessing
the capacitors and other components into the LCP molding 64. The relatively flat surface of the
flex PCB 108 downstream of the printhead 1Cs 68 and the paper shield 172 mounted to the ‘front’
{(with respect to the feed direction) of the cartridge 96 minimize 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. Thig affords greater reliability as the
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Isolating the contacts from the rest of the components of the flex PCB minimizes the number of traces

that extend tlw%%?&@;nt section. This affords greater reliability as the RREQ44:8%T 15 chances
of cracking reduce. Placing the circuit components next to the printhead IC means that the cartridge

needs to be marginally wider and this is detrimental to compact design. However, the advantages
provided by this configuration outweigh any drawbadks of a slightly wider cartridge. Firstly, the
contacts can be larlyeras threkasmréurro Ratce § fromi thrmpomp oren tSemining frmsesisehe 5 and around
the contacts. With {atger centacts,dip0pRivectonissmotecreliableanddbettaiable.tbecope with
fabrication inaccurggies hefwesn dhaicaridas.contagts-anchibeiprintier:side coniacis. This is

particularly importantg Hig ase., % e MAlD.aniAEeAbLoR NSRRI AGRUBlRhLnsert the
cartridge. 10Secondl , the edge of the flex PCB that wire bonds to theb§édgdge the Brlnthead IC is not

9 ,
under residual Stre®d AREYRSI TS ST SHE ERT the BRRAPAHTIS 'TREFIEX Can Be fixed to the
support structure aHsE Eipaetior G RIESHIFOHENE STt Wirs BEhEMH o the printhead IC
is easier to form duting fabiricatiomand lets pronettorerackingeaseit is wot alsauredhidgrgsed to anchor the
flex. 15 Thirdlysdheseapacitors are much closer to the nozzles of the printhead IC and so the
electro-magnetic interference generated by the discharging capacitors is minimized. Figure 21 is an

enlargement of the undeyside, of the printh a% riridge .96 .shawing the flex.20RPCB 108 and the
printhead ICs %3% The Wi%%c%%ﬁ(ﬁ]fﬁa% %Qo(_}rﬂ{éecgtgx gg to?{ﬁ%é: }ff’élgi(s p%ésf%téﬂr%r? g@ﬁéﬁlel 1tson%lhe contact pads
of the printhead ICE 6B B & ERALISIES bPIHE RU RN Tee "itac Al £74° BIGUPE 2 shows Figure
21 with the printhesuiN@ S8 EAH hREHERTPCB RS ARIASH TS Fotrd Sk the BspR I HBeE PSS, The holes are
arranged in four longitudieal fowsurahitaimdealiversdrkeofdiie partioulakdsies wwideeach row aligns
with a single channglin thedack of each printhead IC. 25 Figure 23 shows the underside of the
LCP channel qplding 176 with the adhesive IC attach film 174 removed. This exposes the ink supply
passages 182 that connewc,tglo tpe LC{PD main C§Tnelsth%§4 gﬁseefhi ure e%‘g)%cfogggtgein the other side of
the channel molding 176 1w B%a%SpF%%fa ed tha f?}e a(%eesﬂle_‘i attacr film'174 partly defines the
supply passages 13%Wﬁ1ﬁi?§nterference generated by the discharging capacitors is minimized.

Figure 21 is an enlargement of the underside of the printhead cartridge 96 showing the fiex
20 PCB 108 and the printhead ICs 68, The wire bonding contacts 164 of the flex PCB 108 rua parallel
to fhe comact pads of the printhead ICs 68 on the underside of the adhesive IC attach film 174,
Figure 22 shows Figure 21 with the printhead 1Cs 68 and the flex PCB removed to reveal the
supply hotes 186. The holes are arranged in four longitudinal rows. Each row delivers ink of one
particular color and each row aligns with a single channel in the back of each printhead IC.
25
Figure 23 shows the underside of the LCP channe] molding 176 with the adhesive IC
attach film 174 removed. This exposes the ink supply passages 182 that connect to the LCP main
channels 184 (see Figure 20) formed in the other side of the channel molding 176. Tt will be
appreciated that the adhesive IC attach film 174 partly defines the supply passages 182 when it is
30 stuck in place. It will also be appreciated that the attach film must be accurately positioned, as the
individual supply passages 182 must align with the supply holes 186 laser drilled through the filim
174.

Figure 24 shows the underside of the LCP molding with the LCP channel molding
35  removed. This exposes the array of blind cavities 200 that contain air when the cariridge is primed

witls ink in order to damp any pressure pulses, This is discussed in greater detail below.
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30 stuck in place. It will also be appreciated that the attach film must be accurately positioned, as the

individual suppl s 182 must align with the supply holes 186 lager drilled through the film 174.
Figure 24 sho‘@vésl{%@%%%eérside of the LCP molding with the LCP channegf moiIJding 35removed. 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. RRE047-PCT 16 PRINTHEAD
IC ATTACH FILM peseEAblated:FilfM - Turning briefly to Figures 31 to 33, the adhesive IC

attachment film is dasciags msmore detail. The film 174 may be laser drilled and wound onto a reel

198 for convenient incorporation.fin, ig.printheadcanitidge: W fenthe RuRases:efhandling and

storage, the film 17405 o RIGECtNE Ingim (R icall BE T INesel o, cllht sldg. e is an existing
[

liner 188Bthat is already attached to't m prior to laser drilling. The other is a replacement liner 192,
which replaces’an BRISH & TEBA CaftE R BRI G B e T o e Ead i%lha%?}%he laser-drilled Film
174 shown in Figureos2itsdisesdimesadr Bi8 Existngiireils S8B teniuvEd et Po e théetipply holes 186.
The replacement linesdH2 wrritherotherssidallobthesfithar replatesrtan lexisHhgiirerrk88 A after the supply
holes 186 have begndasal-drlgdkigies33MA:t0.a33C show in detail how the film 174 is manufactured
by laser ablation. 15Figure 33A shows in detail the laminate structure of the film prior to laser-drilling.

The central w ﬁ190 is typically a polyimide fil rovides the strength.for the laminate. The web
190 is sandwi@ ed betwé%ri"eéh néjg?%yaf%dg%%@xwgﬁ%%ﬁ Ii’uﬁr?lzc%asés?e E’E%p‘%ﬁ’ﬁi}; ;é%&e;/ layers. Each

adhesive layer 194A8BAPN B TROITEINIRTS A5 fed PEEETREISEAY a{’ﬁi’é%ﬁﬂ TH%& central web 190
typically has a thickhesslefsfrormisite v 084itrdrsyrsialy ‘4ot Bomiereis). Each adhesive 20layer
194A and 1948 typically has a thickness of from 10 to 50 microns (usually about 25 microns).

Referring to Figure 338, faset-dillingdsieerfaned frosniheside-eltbedis defineddy the liner 188A. A
hole 186 is drifled through, the, first iner/ 886 . CRRYIRYRISA4 AN IR AR we
190 is typically a polyimide film and provides the strength for the laminate. The web 190 is
sandwiched between adhesive layers 194A and 1948, which are typically epoxy layers. Each
adhesive layer 194A and 194 B is covered with a respective finer 188A and 188B. The central web
190 typically has a thickness of from 20 to 100 microns (usually about 50 microns). Bach adhesive
20 layer 194A and 1948 typically has a thickness of from 10 to 50 microns (usually about 25

iCrons ).

Referring to Figure 33B, laser-drilling is performed from the side of the film defined by the
liner 188A. A hole 186 is drilled through the first liner 188A, the epoxy layers 194A and 194B and
25 the central web 190. The hole 186 terminates somewhere in the liner 1888, and so the liner 188B
may be thicker than the Tiner 188A (e.g. liner 188A may be 10-20 microns thick; liner 1888 may be
30-100 microns thick).

The foraminous liner 188A on the laser-entry side is then removed and replaced with a
30 replacement liner 192, to provide the fiim 174 shown in Figure 33C. The strip of film 174 is then
wound into a reel 198 (see Figure 31) 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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25the central web 190. The hole 186 terminates somewhere in the liner 188B, and so the liner I88B

may be thick é’ﬁf’% per 188A (e.g. liner IB8A may be 10-20 micro%WXi}ﬁbéﬁ)&@r@B may be
30-100 mlcrons Ick e foraminous liner 188A on the laser-entry side is then removed and

replaced with a 30replacement liner 192, to provide the film 174 shown in Figure 33C. The strip of film
174 is then wound into a reel 198 (see Figure 31) foii'storage and handling prior to attachment. When
the printhead cartriskyEiimrasdbmbié) Suitabiedierptas alectrann framiviie ibdreos K€ liners removed
and adhered to thawngessidea afthe:L.GRxehaneel moldinglétsuehl thatdhe hokesidB6 are in
registration with the,corealink SUPpLRASS YRS A8 {SEQFHOUEE R Be Lep ddser drilling is a

srandard metnod 9% ARI RS 310 RONMEH R HANGYEL, ADIGRIEM W @J@&ﬁﬁ drjlling is that it

deposits a carbonaceous soot {}n and aa%ouln the d i %sne ; { L%’ee Figures 33B
and 33C). Soot ardUhiPE SrE et tiar Tay B E S A& T e At Wi Wplﬁe?ﬁﬁlsaélt f&1 Bsually replaced

after laser drilling. Fistsg@ss %%P&W@é‘ﬁﬁl%ﬂ%ﬁﬁ‘ﬁf %Hhﬁﬁﬁ@é’cﬁﬁ%ﬁﬁb‘l&bﬁoles 186 is
potentially problematie¥¥henthefilmiiscomipressed’betwearctheds@ P channel molding 176 and
printhead ICs 68 during bonding, the soot may be dislodged. Any dislodged soot 5197 represents a

means by which particulaies, may.SRies m@eﬁlﬂﬁzﬁwﬁ@%ﬁyﬂ%éﬂ%r@mﬁ‘éﬁi@w Blggknozzles in the
printhead ICs ]%8 Mor(%over1 ije soot is sur rls é a¥er ast anad {%wrﬁ ot be rem moved l% conventional

at 0L eneld FOSCL 1e & oxy
ultrasonieation an&lfor (IBB\ was %Wfd{ niqg ues rom a a YSIS of laser- dr”
t

ed 1ilms 174 it has been
observed by the prE¢8AtABPHEER ﬁéﬂt"‘ﬁ]i@%%éffni@fﬁg’ed@ﬁré% R YE SRS HETISer- -entry side of

the film 174 (i.e. thievep8¥§-layer 194A and central web 190), but is usually absent from the laser-exit
side of the film (i.e. the epoxy layer 19413). Double-Pass Laser Ablated Film 15It would be desirable to
provide a method of ymanufaciuring.anAg: attachment film 174 which does not suffer from

above-mentioned probleg, azgogiater t%m%%nﬁ&waﬁm%mmmaaﬁH}%pphcant has
found, surprisingly, that double-pa sIa&) er ablatle{ppmfjthe ink s

whicl does not sufler ove-mention lems d,s%c)uateg % carbonaceous soot deposiis

197,

The Applicant has found, surprisingly, that double-pass laser ablation of the ink supply
20 holes 186 eliminates the majority of soot deposits 197, including those on the laser-entry side of the

film. The starting point for double-pass laser ablation is the film shown in Figure 33A.

Laser-drilling (or, more generally, laser-ablation) in the present invention typically
employs an excimer laser having a pulse frequency in the range of 200Hz to 406Hz. The spot size
25  ofthe laser is nsuaily relatively large compared to the size of the ink supply holes, meaning that
several ink holes are ablated at the same time. Since the laser spot size is relatively large, each
laser-drilling step is performed by masking the film using a mask having a piurality of laser

fransmission {or laser-transparent) zones defined therein.

30 In a first step, a first hole 185 is laser-drilled from the side of the film defined by the liner
188A. The hole 185 is drilled through the liner 188A, the epoxy layers 194A and 194B, and the
central web 160, The hole 183 1erminates somewhere in the liner 188RB. The first laser-drilled hole
185, defined using a first mask, has smaller dimensions than the intended ink supply hole 186,
Typically each Iength and widih dimension of the first hole 185 is sbout 10 microns smeller than

35 the length and width dimensions of the imtended 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 ceniral web 190,
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20holes 186 eliminates the majority of soot deposits 197, including those on the laser-entry side of he

film. The star%lg J%QJHS {;gf(zdouble-pass laser ablation is the film shown i kiguse, 3a3fskaser-drilling (or,
more generally, laser-ablation) in the present invention typically employs an excimer laser having a

pulse frequency in the range of 200Hz to 400Hz. The spot size 250f the laser is usually relatively large
compared to the size of the ink supply holes, meaning that several ink holes are ablated at the same
time. Since the laser spot size is relatively large, each laser-drilling step is performed by masking the
film using a mask havingra plusaliby. aflasert s8ismissioty (@rilases:trihsparentj.zonesstefined therein.

30In afirst step, a firat hpls:d8R isdasey-tilled fram the.side.ofhe:fim.definggd-hysthe liner 188A. The
hole 185 is drilled hroua the, el 1386, A cPOINGIR | 34000194 B. Andife central web 190

The hole 185 terminhates somewhere in the liner 18 The first laser-drilled hole 185, defined using a
first mask, has smalE7FdifERsIats than the intended ink supply hole 186. Typically each length and
width dimension of the first hole 185 is about 10 microns smaller than 35the length and width
dimensions of the intendédkiinksugplirdiosl86401 tyifirb érseehfromiEigurt 8diatiratnthe first hole 185
has soot 197 depositethon the:dirstilinaudasiidhe fustiepoxylayes 194 Aane tir-gentral web 190.

RRE047-PCT 18 Ip.2,58600thstaRithe st hole. 185 i reamromy.furherasey dxling.using a second

mask, so as t (prO\r/elﬁ%et a‘%d{{‘k gyepiptli)éqhe%le 186 having the desired dimensions. The reaming process

generates very little’'soo an&fﬁé’resdﬁm’g ink supply hole 186 therefore has clean sidewalls as
5shown in Figure 34B. Finally, and referring to Figure 34C, the first liner 188A is replaced with a
replacement liner 192 toGorergitie the il Parkadewhithens PéadyMo Berprsid oty dteel and used
subsequently for atiachingopristhépdviCs: G8ntr4he bR shinmmehinyalgirig 16t Tneisgecond liner | 88B
may also be 10replaged althisstages:ih desieditbl Sompatingthefilmsishawin&gures 33C and

34C, it will be ?pra%%?aoﬁ%@ﬁﬁ&ﬂ@&@é%&%ﬁgﬁtp&m&w%&He@gamgamﬁgoamf_iIm 174 having much

cleaner ink supply holes 186 than simple laser ablation. Hence, the film is highly suitable for

attachment of printhhead ICs 68 to the LCP
ENHANCED INK SUPPLY TO PRINTHEAD IC ENDS

Figure 25 shows the printhead ICs 68, superimposed on the ink supply holes 186 through

20 the adhesive 1C attach fiim 174, which are in turn superimposed on the ink supply passages 182 m
the underside of the LCP channel molding 176. Adjacent printhead ICs 68 are positioned end to
end on the bottom of the LCP chanznel molding 176 via the attach film 174. At the junction
between adjacent printhead ICs 68, one of the ICs 68 has & ‘drop iriangle’ 206 portion of nozzles in
tows that are laterally displaced from the corresponding row in the rest of the nozzle array 220.

25 This allows the edge of the printing from one printhead IC to be contiguous with the printing from
the adjacent printhead IC. By displacing the drop triangle 206 of nozzles, the spacing (in a
direction perpendicular to media feed) between adjacent nozzles remains unchanged regardless of
whether the nozzles are on the same IC or either side of the junction on different ICs. This requires
precise relative positioning of the adjacent printhead ICs 68, and the fiducial marks 204 are used to

30 achieve this. The process can be time consuming but avoids artifacts in the printed image.

Unfortunately, some of the nozzles at the ends of a printhead IC 68 can be starved of ink
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 (o the lefi of the hole 224, the supply
hole 226 1s also proximaie to the nozzles at 222, so there is little chance of these nozzles depriming
from ink starvation.
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15channel molding 176, and does not contaminate ink with undesirable soot deposits. ENHANCED

INK SUPPLY_TO) fg}HJHEAD IC ENDS Figure 25 shows the printheagdd&gi68ssapgemposed on the
ink supply holes 21§ through 20the adhesive IC attach film 174, which are in turn superimposed on the

ink supply passages 182 in the underside of the LCP channel molding 176. Adjacent printhead ICs 68
are positioned end to end on the bottom of the LCP £hannel molding 176 via the attach film 174. At the
junction between adjacent printhead ICs 68, one of the ICs 68 has a 'drop triangle' 206 portion of
nozzles in rows that areneieralydisplaseth frameth ef comgspahidintywoW ity 88t of the nozzle array
220. 25This allows,the.edge:of the-Rrinting frm ene-privthead (Gitodbe tonfigumus with the printing

from the adjacent prinieqeh i Bx.displacka haciop Kandle 20605 nesgis:dhaispacing (n a

direction perpendicular to medlafeedz)\ etween adjacent 024 s rem in iﬁgr}gl{hSgi\&rg‘%{():}i}_regardIess of
e

b S
t e of the no are §0 remote Do an SU & - )
whether the nozzIEE B EBAIEE' SEME TE 6 ither side of the Junction on-different ICs. This requires

precise relative positioning of the adjacent printhead ICs 68, and the fiducial marks 204 are used to
30achieve this. The prodessichride 2ifraddohseminfburavokreaitifaendivrthe prntéd image.
Unfortunately, some: ehthehazziesnal the.endschaiptiniheadd ©68 sartisestawedzf ink relative to
the bulk of the nozzles inthesestob ihe REaY.220:1Fieraxample«dhe pezales:2@2can be supplied with

ink from two ink su holes. |k supply hole 224 | Slos: if:there 35 is an obstruction
W QE’% RG22 UBRI RIS 2% B MScloRGRL HgwRYEL JLif

or particularly heav rom nozzles to the Ief? of the hole 224, the supply hole 226 is also
proximate to the nozzles at 222, so there is little chance of these nozzles dcpriming from ink
starvation. RRE047-PCFigtg 25 aispiighighiadt ditremen Aacorhe priset st dsdpyiititad 1C 68 would
only be in fluid communigationcieithitheninke Supphyiab ik D1 Gaveraddiotfor thieradditoral' ink supply
hole 210 placed atfhginciiambetween themadjigcantdtsi G8xn Havingithemmgditienal.imksupply hole 210

5means that ngne of the Nozzles areSAFEMEIS e an-iiosupply hole that they risk ink starvation.
Ink supply holes 208 and 210 are both fed from a common ink supply passage 212. The ink supply

passage 212 has the capacity to supply both holes as supply_ hole 208 only has nozzles to its left, and
supply hole 210 only ha?ﬁé?f‘i’éé"’fagﬁ Pigitie A Bratsrd® hatSEAT fBwFaRe MToTgR M osupply passage
212 is roughly equivaienttbranberdpshyfjsassag e iharfedds Sretodeiy - CMEHIE 25 also highlights
the discrepancy between the: atinper-of chianneie{colprslyite the drkesupplys. folrtichatihels - and the
five channels 248 iptheiprinthead G 68;, Thathird anghfonrh channels 218dmthe:baak of the
printhead IC 68 ar%\roe 0 tﬂp p@n%ﬂ%%@@ﬁﬂgg %W Q&h@%&&@?ﬁrﬂ%@n&mﬂpmcessor can ecasily

accornmmodate this into the print data sent to the printhead IC. Furthermore, supplying the same

color to two nozzie rows in the IC provides a degree of nozzle redundancy fhat can used for dead

nezzle compensation,

25
PRESSURE PULSES

Sharp spikes in the ink pressure occur when the ink flowing to the printhead is stopped
suddenty, This can happen at the end of a print job or 2 page. The Assignee’s high speed,
30  pagewidth printheads need a high flow rate of supply ink during operation. Therefore, the mass of

ink in the ink line to the nozzles is relatively large and moving at an appreciable rate.

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,
35 suddenly arresting the ink momentum gives rise 1o 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 mk in the line is
brought to rest. Without any compliance in the ink Iine, the shock wave can exceed the Laplace
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15supply holes are somewhat enlarged to span two channels 218. The reason for this is that the

printhead IC g@oi?e@ﬁlg}&ged for use in a wide range of printers and printhegd£MKdigsrations. These
may have five color channels - CMYK and IR (infrared) - but other printers, such this design, may only

be four channel printers, and others still 20may only be three channel (CC, MM and Y). In light of this,
a single color channel may be fed to two of the printb@éad IC channels. The print engine controller
(PEC) microprocessencaceasily: acedripiddardathissing tHe iprinfdatasenetgatie ptihthead IC.
Furthermore, supphaghthesamecotpmtcinosn 63z ke-fows i thetkad pTovideseacddg edof nozzle

redundancy that cap ysed:for.deaddargzis.comrensation. 25 PRESSURE PULSES Sharp spikes
in the ink pressure occur when the ink flowing to the printhead is stopped suddenly. This can happen

at the end of a print job or a page. The Assi nee};s igh spefe_d, 39pa%§wiqygm?lrl'{r}rthgags need a high
flow rate of sué;)ly ink dOFREBRErELIC Theratore: the Hiass of ink i the Nk fine 1o the nozzles is
relatively large andifiewniat sriapiree BIe T E At Betlen g 4 6ait B B &by at the end of a
printed page, requiresthis selativelydzighokeme, ofhirketetasifliowirgreiativalyqoidklipto come to an
immediate stop. Hawevet «35svitenyarnaesting e ol memestim gives dse dsadrshock wave in the

ink line. The LCP rﬁgggyggr(%f{é% Eigurend Dis.patticulady.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 RRE047-PCT 20 pressure E%the pressure Provided by the surface tension of the
ink at the nozzles openiftg&tEeretm el HETA 8 DI TRA RS AR OB E TR EFoRt surface of the
printhead 1C 68. If thikeiszylees i diod, Trridamesy TrotRi Steld witmsciss b i I pifithg. SResonant
pulses in the ink oceufiwhemihelnozziefinngratiecnatetiesareSonantfréguendyiotithe ink line. Again,
because of the stiffistrigtusgsthakdefingsthe ink line, a large proportion of nozzles for one color, firing
simultaneoush{5 can create a standing wave or resonant pulse in the ink line. This can result in nozzle

flooding, or conversely nozzle depdrime beqause 8!&2&%83%%’} pressure dro Aafter the spike, if the

. To i esign complexity an 0 € mvention us
Laplace pressure is excee&leﬁ?lﬁ) € plenty ) .
compressible volumes of gas to damp pressure pulses. Damping pressure pulses using gas

compression can be achieved with small volumes of gas. This presesves 2 compact design while
avoiding any nozzle flooding from transient spikes in the ink pressure.
20
As shown in Figures 24 and 26, the pulse damper is not a single volume of gas for
compression by pulses in the ink. Rather the damper is an array of cavities 200 distributed along
the length of the LCP molding 64. A pressure pulse moving through an elongate printhead, such as
a pagewidth printhead, can be damped at any point in the ink flow line. However, the pulse will
25 cause nozzle flonding as it passes the nozzles in the printhead integrated circuit, regardless of
whether it is subsequently dissipated at the damper. By incozporating a number of pulse dampers
ixrto the ink supply conduits immediately next to the nozzle array, any pressure spikes are damped

at the site where they would otherwise cause detrimental fiooding.

30 It can be seen in Figure 26, that the air damping cavities 200 are arranged in four rows.
Each row of cavities siis directly above the LCP main chanmels 184 in the LCP channel molding
176. Any pressure pulses in the ink in the main channels 184 act directly on the air in the cavities

200 and quickly dissipate.

35 PRINTHEAD PRIMING
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To address this, the LCP molding 64 incorporates a pulse damper to remove pressure spikes from the

ink line. The d‘ﬂgyg%m@% be an enclosed volume of gas that can be coppiesseddystae ink.
the

Alternatively, amper may be a compliant section of the ink line that can elastically flex and absorb
pressure pulses. 15 To minimize design complexity and retain a compact form, the invention uses
compressible volumes of gas to damp pressure pulsgs. Damping pressure pulses using gas
compression can be acHiavesltwithtsieratiloiumas obyasiPhiy Prastivesidtesfipdtreesign while
avoiding any nozzlgoflegdmg:fiam mansentispike shinthedikressethesd20th ink bAsshown in Figures 24
and 26, the pulse dampeyiis AR &.SHRUQNOIMES:OhIRASIQF GomRIessiandymuses ithe ink. Rather
the damper is an ajiay,ofcaviies. 200 diaibuiedalona s lenain et ihe. GFmolding 64. A pressure

pulse moving through an elongate printhead, such as a pagewidth printhead, can be damped at any
point in the ink%lov@‘%fﬁ@?ﬁéﬁ?@\l}gﬁ‘”’ﬁ%“pulse will 25cause nozzle flooding as it passes the nozzles in
the printhead integrated circuit, regardless of whether it is subsequently dissipated at the damper. By
incorporating a number ofspuisetdariiéts mtaiti inle supply Cohduits immedidtteN)hegt to the nozzle
array, any pressure:spikesiace idamped ahthgsite wheme they wasldotheswiseicause detrimental
flooding. 301t can be seen. in g2 6.ihal therinsaMRIng-cavities ROQ:A1e.ateRged in four rows.

Each row of cayities sits directly above the L CP main channels 184 in the.| CB channel molding 176.
Any pressure ?)%Isésaéi??lisf'ﬁépfﬁﬁe?%ct he (r)ng? ' Channefs 184 act ‘?iiregt{imnfc)_rlin '?hén%ir In tf?e cavities 200 and

quickly dissipate. SEBRINFEEAR BRIVING MR E047 B 5T B ita ttidge will now be
described with particuiahadiersreéitn ie FCFCRRal e Phie iy 7 B RbiP i Eigiite 27. The LCP
channel molding 1¥GtsuprinechapithdnkebyhsuEtionsapplieddeitemiainthahneloutiets 232 from the
pump of the fluidic system (see Figure 6). The main channels 184 are filled with ink and then the ink

supply passaggs 182 ang| printhead 4C5.58. 5581k arimey sanllanaslion, 2., g main channels 184

are relatively long and thin. F;[.lrther ore the air cavl%ﬂies 200 must E?T&%k‘n,ﬁg[i’%]%ﬁw%ﬁey are to damp
1ETCS 10,381

T 1p 29C, Th 1gures schematically liiustrate the priming process. a o .-
pressure pulses in tHe mE, IS can be proBIema ic for %ﬁegﬁrlmlng fﬁocess which can easily fill cavities

200 by capillary actiBieBt tHEhYCHARNE P8 S 1TSSt T BritTesBata (<e0t t4Bped air. To
ensure that the LCRe¢hairmmef ioleidgs176 fully primes, the main channels 184 have a weir 228 at the
downstream end prior to the outlet 232. To ensure that the air cavities 200 in the LCP molding 64 do

not prime, theyghave opexinas withupstieamedeasishanadite. gdirgctihedak meniscus,from traveling

up the wall of the cavty, 12These,aspacts of ihe£artides ArRrstaesared Wit slerence Figures
28A, 28B and 29A

drawn through the inlet 230 and flows along the floor of the main channe! 184, It is important to
note that the advancing meniscus has a steeper contact angle with the floor of the chamnel 184,
This gives the leading portion of the ink flow 238 a slightly butbous shape. When the ik reaches

25  the end of the channel 184, the ink level rises and the bulbous front contacts the top of the chamel
before the rest of the ink flow. As shown in Figure 28B, the channel 184 has failed to fully prime,
and the air is now trapped. This air pocket will remain and interfere with the operation of the

printhead. The ink damping characteristics are altered and the air can be an ink obstruction.

30 In Figure 29A to 29C, the channe! 184 has a weir 228 at the downstream end. As shown in
Figure 29A, the ink flow 238 pools behind the weir 228 and rises toward the top of the channel,
The weir 228 has a sharp edge 240 at the top 1o act a3 a meniseus ancher point, The advancing
meniscus pins to this anchor 240 so that the ink does not simply flow over the weir 228 as scon as
the ik level is above the top edge.

35

As shown in Figure 298, 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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to 29C. These figures schematically illustrate the priming process. Figures 28A and 28B show the
problems tha%ﬁgn%gﬁ%% there is no weir in the main channels, wheregs Figugsefato 29C show
the function of the weir 228. 20Figures 28A and 2813 are schematic section views through one of the
main channels 184 of the LCP channel molding 176 and the line of air cavities 200 in the roof of the
channel. Ink 238 is drawn through the inlet 230 and #fbws along the floor of the main channel 184. It is
important to note thttrecacydneiigtherscisriasiasteape? (bt dhaghe Withtaedloor of the
channel 184. This gives thedleading pedoa.ebite mkfopw23g aslightlischulBous:shalge. When the ink
reaches 25the endpf,the.channehlBddhe.dnl leve) Hses and dhebulbausidont cantacts the top of the

channel before the,e5tg1 106 Ik oV A5 Sowp . EIRWS, 268, hechannsl dad:has faied to fully

prime, and the air Is now trapped. This air pocket will remain and interfere with the operation of the
printhead. The ink AAHSIRY EHAPRRESPEHEE e b PG PRRS YHe Sir CAA BE iR Bb&triction. 30In
Figure 29A to 29C “eHE S HapAEr T8-S & WéiF 08 RPtAEY S TEreiti e Re S HOWR in Figure 29A,
the ink flow 238 poels 13&hindthe: Weir228 farid rises towaihd: thehtabrofithe elefmeh i weir 228 has a
sharp edge 240 at#he.papdo-ask-aga meniscus anchor point. The advancing 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 %n Figlﬁlre Z%Bt, ﬂtjg Ckg,l{llgsiq{gkm iscus makes th j%ersi%%e%%!e it has filled the

e
£ t med 18 .
channel 184 toothe top. Whth the ink sealing the cavme?gpzoeocﬁ\ﬁtlgsseg%lggte air pockets, the bulging

RREQ47-PCT 22 MRTAEASEIE SRS W 558 BRI Ho i R ERLT B e 6058 3%0 hd fills the end of
the channel 184 arto2fesitikeserferDEge| Bee FiguraPIesy RIS HAYp e upEon ¢'E gtécisely positioned
so that the ink meniscuspwilt bulgeisnti:thesink fitls to: the topeoldhe tHammel ©@84haput does not allow the
ink to bulge so mughthat i Leniastepart atbepena aib aavity24 2. giithemeniseusidauches and 5 pins

to the interior of the end aif cavity, 242, L ihayprime withs nk.Accecdingly- Jhs Heightf the weir and its

position under the cavqy IS close‘y controlled. The curved downstream surface of the weir 228 ensures
that there are no fURT&TARCHOF Sp(%}'r?]f(s{,]gﬁ?éot“meisght allow the ink meniscus to bridge the gap to the cavity
242. 10Another mechanism that the LCP uses to keep the cavities 200 unprimed is the shape of the
upstream and downstredimiedgds ditientavity Bplnindst S HewHTRFIGaFS 2BROP8B and 29A to
29C, all the upstreamieggesnbhaveyamusyadittansitifirdatesa34 i edherdowmnsirdamedges 236 are
sharp. An ink BenisGHsPE0eesaing: dengrihe.santafthe chany el.d84isanipinto S.sharp upstream

edge and subsequenty, move URWEIS IR 15y, SaRllank aSlip.Aasilign,ssurtace, and i

particular a curved transition surface 234 at the upstream edge removes the strong anchor point that a

sharp edge provide§?® © SEifif Ay e AHBREARPE SR RS fouia THEL A SHarp dowhstream edge 236

will promote deprirfiffgarimectaviny PO MBI eV ArREY SR olfe ik 51t tiepiifter is bumped,

jarred for correctly priming the cartridge.
25
The invention has been described here by way of example only. Skilied workers in this
field will recognize many variations and modification which do not depart from the spirit and scope
of the broad inventive concept. Accordingly, the embodiments described and shown in the
accompanying figures are to be considered strictly iflustrative and in no way restrictive on the

30 invention.
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20or tilted, or if the fluidic system has had to reverse flow for any reason, the cavities 200 may fully of
partially prime. When the ink flows in its normal direction again, a sharp downstream edge 236 helps
to draw the meniscus back to the natural anchor point (i.e. the sharp corner). In this way, management
of the ink meniscus movement through the LCP ctmnnel molding 176 is a mechanism fér correctly
priming the cartridge. 25 The invention has been described here by way of example only. Skilled
workers in this field will recognize many variations and modification which do not depart from the spirit
and scope of ¥ie Bro8-inventive concept. Accordingly, the embodiments described and shown in the
accompanying figures are to be considered strictly illustrative and in no way restrictive on the

30invention. E{REO4%;§3%& g?f%aﬁkﬂ%p%é@@ﬂ&%%@ﬁﬂc?ﬂ@%&Hoﬁ%@r%’rﬁﬁ%ﬁ%ymeriC film, said

method comprising the steps of: (&) masking a polymeric film with a first mask having one or more
first laser traf&#i$&ion zones defined therein; (b) laser-ablating one or more first apertures
through said polymesiasfikkingsingigaiditi fitnmasky first feskradkygsaidchiifetiveithhsarsecond mask having

one or more §r§§%gslg§%nggggfég§%%&&9nes defined th‘erein, each sec;ond zone being aligned W.ith a
corresponding first aperture, and each second zone having greater perimeter dimensions than said

corresponding first Apdrigrablaties one quyeenfisthipetitebherbrh Rt aharssditeingaidser-ablating

said polymerifir§lmatiging said second mask, said reamed first apertures defining one or more second

apertures in said f”%)\‘}‘;@ﬁ&ﬁgha'd ﬁlﬁﬁtﬁ‘%&%ﬂ%ﬁlmﬁﬂmriﬁﬂ@ adhesiye, polymeric film for

attachment of one or more printhead integrated circuits to an ink manifold, said one or more second

apertures deffidigisHengriroieinnd sty sielescemtrone bengrlensd i pENAEPRIMEN comprises a
central polymieicafilesandidehescbet weemadiicsametaypersete? divasoadtion eficlaim 1, wherein said
i:-central polymc%rrir Sf'g‘]ngﬁ gaﬁpsq%gﬂigg; Eﬂﬂl‘ and said adhesive layers are epoxy layers.
(d) reaming said one or more first apertures by laser-ablating said polymeric film
using said second mask, said reamed first apertures defining one or more second apertures
in said film, wherein
said apertured polymeric film is an adhesive polymeric film for attachment of one
or more printhead integrated eircuits to an ink manifold, said one or more second apertures
defining one or more ink supply holes, and
said adhesive polymeric film comprises a central polymeric film sandwiched

between adhesive layers.

2. The method of claim 1, wherein said central polymeric film is a polyimide film and

said adhesive layers are epoxy layers.

3. The method of claim 1, wherein said film is provided in a film package, said film
package comprising said adhesive polymeric film and a pair of removeable protective liners,

each liner protecting a respective adhesive layer.

4. The method of claim 3, wherein said laser-ablating steps terminate in one of said

protective liners.

5. The method of claim 4, wherein said laser-ablating steps drill through one of said

protective liners, said adhesive layers and said central polymeric film.



3. The method of claim 1, wherein said film is provided in a film package, said film package comprising -
said adhesive polymeric film and a pair of removeable protective liners, each liner protecting a
respective adhesive layer. 4. The method of claim 3, wherein said laser-ablating steps terminate in
one of said protective liners. 5. The method of cla#m 4, wherein said laser-ablating stegs drill through
one of said protective liners, said adhesive layers and said central polymeric film. 24 6. The method of
claim 3 further comprising the step of: F(d) replacing at least one of said protective liners with a
replacement finer. Fhermethadaisliar el copmeraik Bashmrtt aperture has perimeter dimensions
about 5 to 30 microq lgsscthas pertetesiiné drpectinebardiwignsiopiscehenctimeesponding second
aperture. 8. The method of claim 1, wherein each first aperture has perimeter dimensions about 10
microns less than predetermined perimeter dimensions of a corresponding second aperture. 9. The
method of cldim 1, Whiersthod fis et brihersirfarh Fskepeprsuba AImeE A amE8ion of up to
about 500 micters miztha pedete priketniidipaimansioneofio td abottspOdingistome. 10. The method
of claim 1, nggﬁén said first apertures are lined with carbonaceous deposits and said second
apertures are ‘substantially free of said carbonaceous soot deposits. 11. A film for attachment of one
or more printhead integrated circuits to an ink supply manifold, said film being obtained or obtainable
by the methog] accorgingetrotlaiiain 1,2vhArsiiethvidiot sjeankhimgsqramsendirecpsivibeadtintegrated

Scuts 0o 3 kSRR AR, SR ARUSEL R SRS g cclprovicing an

adhesive film having a plurality of in oles defined therein; (ii) bonding said film to said ink
supply manifépgrtasd (iii) bonding said one or more printhead integrated circuits to said film;
wherein said film in step (i) is fabricated by the steps of: (a) providing an adhesive polymeric film;

by masking spid Mgl 7St {ARK ik 3 Bl abdtig sie! IiRBsRMERIRG rApRS defined therein;

*(c) laser-ablating a plurality of first holes through said polymeric film using said first mask; (d)
masking saiddfiersintreiusde sherh AL IitaRAR &7 pREFAHETEPed B diaensPanE &A% ones defined
therein, eachsseegindngone being aligned with a corresponding

10. The method of claim 1, wherein said first apertures are lined with carbonaceous

deposits and said second apertures are substantially free of said carbonaceous soot deposits.

11. 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 according to claim 2.

12. A method of attaching one or more printhead integrated circuits onto an ink supply
manifold, said method comprising the steps of:

(i) providing an adhesive film having a plurality of ink supply holes defined therein;

(it) bonding said film to said ink supply manifold; and

(iii) bonding said one or more printhead integrated circuits to said film;
wherein said film in step (i) is fabricated by the steps of:

(a) providing an adhesive polymeric film;

(b) masking said film with a first mask having a plurality of first laser transmission
zones defined therein;

(c) laser-ablating a plurality of first holes through said polymeric film using said
first mask;

(d) masking said film with a second mask having a plurality of second laser

transmission zones defined therein, each second zone being aligned with a corresponding



25 first hole, and each second zone having greater perimeter dimensions than said corresponding first
hole; and (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. 13. The method of claim 12,
wherein said ink supply manifold is an LCP moldipg. 14. The method of claim 12, 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. 15. The method of claim 12, wherein said ink supply
holes are poéitohde: keaspRreardEP IR P Ecalra RFERS e fimsasians BatRe of said one or more
printhead intggrateshaing yitst hdie; abe method of claim 12, wherein said bonding steps are performed

by thermal curing 0 é%ﬁ%%?éﬁ%%?ﬂai%égm% %‘?L%lggs%cé@%&% whersin saiddgl,gupply holes are

substantially free o ondceous soot d os[tg printhéad assembly comprising at least one
printhead intewssteerbiramedfisthely dsfmingne dlpmmrminitdiiowh et fifead integrated circuit being

attached with an adhesive film having a plurality of ink supply holes defined therein, wherein said

printhead asggmbly.is obtained. or obtginable. by, the methad acearding toctaitdidy.

14. The method of claim 12, 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.

15. The method of claim 12, wherein said ink supply holes are positioned to supply ink
to ink supply channels defined in a backside of said one or more printhead integrated

circuits,

16. The method of claim 12, wherein said bonding steps are performed by thermal

curing and/or compression.

17. The method of claim 12, wherein said ink supply holes are substantially free of

carbonaceous soot deposits.

I8. 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 12.



