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kno The,.di.scl.osur es . .of th i
pat \gg?me eg»lpllcaltlﬁ%sohrav% ?eg? lis echbexyr gelr c%)c eﬁ@e e Wﬁldbe replaced when

aﬂﬁ@i@ﬁm&rﬁre'ﬁhﬁvﬂ WE&Hdlmeibﬁtﬂestelapp’la:laﬂlgn,s andysttents are incorporated
{mﬁre eralll(! y avail able inkjet printers have a print
iCh forns part of the overall structure and
deS|gn of the printer. In this regard, the body of the
Uﬁﬁ E}WE constructed to accommopdat e
B%hdel&tblfé nt edaFdhg]% slggfg%t ed nedi a delivery
me ¢ hdmdgiveallyamdsttcheserciadlz tivaileble drlget iprittexghave aprir edgdiige which forms
' [ [ t.h i nkj . .\
pgtjré Ibﬁt%g ove {Hnstn‘ucturt% a?xd dés ag% t;ﬁea e {J{:tﬁ s%?%agc{/ \glresbé)gy ng ‘Jlég })rmter unit is
tyapindlly oortshruciek towcquhmodmduha peisthéddeandedioniated ndegdedisge dnechanisms,
[ Il iterations. In such
alt(’:(ha%gslé %ﬁlé&%égﬁe ggg{tﬁlﬁl Emhtgr L?ﬁ%ad is typically nounted
to tHAsis b@cb_peqyeﬂlytth@cng: \wuth gﬂgqﬂ printes dldh etnply ai printhamd that traverses back
' . A ..
o U S M RISyl SEIES  5f . 1
smhp;aaes awdecamocaung proithead s tﬁmaﬂv mgpupiad to thé bodyeof dherprinten gt such that
1tQ:fan {rgs%rsg r‘tl}len\;vﬂ{h i nDR}‘mYé(r 'i;Hlt §&&/§e & 18%1 {'In?[lt rHln%r anéi b nm output roller,
be possible rlnt acenen
Wit Hepviegdia ihent @nct]@npql) slles f@fnmmelrtmf thetstresterie néﬂle suskr m With such a
phﬁ'tgr ﬂl‘?tqjc fa C{E Bea]?ﬁﬁglg to kﬁJo’vﬂh@ prlﬁtﬂggdrf@ reﬁlage%h{ Béfw&/‘gldthe other parts of

mal nt enan tions
the print engine, such as the media transport rollers, control circuitry and maintenance stations, are

typically fixed within the printer unit and replacement of these parts is not possible without
replacement of the entire printer unit.

As well as being rather fixed in their design construction, printer units employing
reciprocating type printheads are considerably slow, particularly when performing print jobs of full

colour and/or photo quality. This is due to the fact that the printhead must continually traverse the
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typically fixed wwthin the printer unit and
repl acenent of these parts is not possible wthout
wo epbatarent of the entire printer unit. As wePdT/aB2005/001916
being rather fixed in their dgsign construction,
printer units enploying reciprocating type printheads
are considerably slow, particularly when performng
sﬁﬁdsrﬁty rhdﬂixsto (dépd‘siﬂ ke mlodmue surfactl eftheahaliOand dathiyt tyke alituintber of swathes
W‘ e% 9 (2 f.act hgftt the grl nt head nust continually
& Pptaead f4.deppsiing g OF a8t o deposit the ink on the

sur f Re&nﬂﬁ it e beedp@sibledo ipfovite)a friakeadithatieddaws die entire width of the

soft r.inthead to deposit one, line of .the
PGS o8 s i Blineolo@S ety 3 PG hateliboreed past the
pﬁﬁthdfhl‘dh Sach styk’talhs g?&it@nd&edsh the@pdetl bewhitldpdntiag cirhecras tife printhead no

medi a t t he the tatlonr S .
P bl b Bm aoBb & stehGeS Beuth it HtetBife e printhead
cayddpesitthe irkadn tie mdﬁaastemds\he P& a’EIdglabpeMBI Cﬂ’uch) iprinthéadg have made it

occur. as.the. pr ead o | on form .
G S e L pIoRE | Ya AR nlrk 3P B Vi B R pper minute
speaddyeevidusly ma&ahtabkadth&amvedﬁpﬂsmkjettﬂmtemk on the nedia
ast at. hi gh eeds. Such print.h Ve
aclo TP o Q8RR ogAp by RaTai Fivs: FRleby e o M thero sysems
tqohnatdgyn devddes sip dedform maf tahﬁm\‘he@d mitdgyatai§ cifeit [{H)esThpgrare fabricated on

S1W8Oﬁlvxga§%r sgﬁ %]‘ages € i/thcggurgpl cee:f%?rtlgzﬁ%llgr&gﬁ%ﬁlgn tecFm ues nl(?)rzmt ead IC’s have
closelynpedkedmorzziéy \ﬁtlcl‘mrbwﬂeeg@d anagetrgsplutian irryagMﬁIE inftrodgges some productlon
echnol.o devi ces e f.orm of t hea
d&g%utltlers atCSen isgue és g%/oln(dfné)t € .Pﬁnt ca arlg \%Ilﬂb power, ang &mlc Iaat %om the print
elsguhel cmomolimaf Arﬂestbhatrmﬂiescmsbdagi (flet ROB)Y @ mbnatly esadtfmmgls Flex PCB’s
h%vaeC Rac noéz‘)%ll gc%vé ecgﬁlal lrjg\s;ﬁaoégrrrlérr}lhge I%rgr% ]cr%c ?gugegﬁ)a%do%ed‘n% they are in
regm&gt@nbwth a hnteraf dbumdelﬁds ourthe ;prmttiwdtho ifh@ltr{idks anglthenekirectiPrrennected to
| SSU VI di ng, t t d
thgfnl%ﬁ ﬁ"ﬂl r?SQhe He@c IE{E A %grg acc:%ﬁ fe *bl gﬁs i\ gﬁe% of precision when
alignéng the ﬁeprP(EB] tigbthe bcmdlpatls b@msddluélftlb/,ethls E@B@e a gme) sumithipg stage of the
s have tracks of conductive
oyé?lg?r caf Eﬂoﬁucu ‘%15%05 film The tracks are spaced so
t h at Thé sylaacrrss axacqzrégcdsm rtizet firaductinnt df the dagevadibfpribtbeads paelssed above.

> | C. . .

L
u$ed iy ecavming type printheads.ablednes the liffe ddgndsepads orpeagl IS iisolanger so the track
%ﬁge u"l% %ﬁltcrﬁgth% I'i)%nci S&( E gﬁgw&ﬁgtﬂogggguq?nxﬂﬁdo% ag rec1a¥ed that a slight
nta_hﬁwr@y ér tb !traqécr spmtge@d bp rodmotodard by e addh ofl"llhe bond pad. However, the
SR S RSREE 0 S o LURRLO0UGLO 5 Kb e e o

langdine hitondrpdds, thpslighpiagrewiact i np tqnmr hgc@mrrmdete@ b?hélp aﬁd yidth.
| ong ccc;rglﬁé]ly,'_}ggre RE 5 Eé?lete I‘(JV?% tims é&&ﬁ'aﬂ@ ﬁﬂﬁ?%mally practical

print nce t on S pa S on eac

njethad dor copnechieg the aeﬂcssaé acﬂen FOBuwith thatcotresppratittgoeald ppadh of a printhead

gpacing nmore closely. It will be appreciated that a

slight inaccuracy in the track spacing can be

acconnodated by the width of the bond pad. However,

S conmpounds wi th each successive

trac across theﬁgﬁggyPCB so by the end of a long line _

of bdwebrdingly, onchaspséti efhthei mescufuingieyion revddes onguethod of producing a
&ith & d 504 S Bhollid JYRE Britefiead operation,

nee%ra]t}%%r@getg%m{gp nggegrlwrﬁeglg? ?‘lﬁlm fgr{t 12%5 b lr%jr@ g ﬁ?ay operation

tlpnm’ghqd@gmpnsmg the steps of:

providing a printhead IC having an array of ink ejection nozzles formed on a substrate;



10

15

20

25

30

35

nmet hod for connecting the tracks of a flex PCB with

the correspondi ng bond pads of a printhead I C. SUMVARY
W@R00sMR21NVENTI ON Accordi ngly, one aspect of tP€I/AU2005/001916

present invention provides a ngethod of producing a

printhead for an inkjet printer with a print engine

controller for controlling the printhead operation,

t he net hoglodiding ciraiitrgfot él&tﬁdaﬁ@sin@hbn fortheyprehit gpzinee controller,

print head IC avin arr.a ink..ejectio

f or med onpg’vé st Fg‘fp i |f?1rgsué’?’?r8[i# S}Pe prf nl? A21E! 8 the cirouity
withmcthe prinddr; connect | on to the print engine controller;

provi di ng her for supporting the

print head® fo(‘ﬁl‘félf&ga uitry within the printer;

provi di ng s&ufing gwrpaslyxﬁxed fitm ts e cutfdon of thsuppoit yemberfhiylapplying heat and
a sur{?ace gf t he g gport menber by applyi ng heat and
pplssélges t &P ?‘erlé“"ﬁfi &t ermi ned time; nounti ng the

p r i nt head noGntéagdhd frinttehd Kliartdrtlye dimuitdyeo thd sppott nreerbixevia the polymer

Ehe pol ymer film and, electrically connecting the

C|’rc§'u’|try to the pri nthead I C. Attaching both the

pri nt head eleﬁtnaaibf cbﬂn&ctiﬂgeke &ﬁﬁwmo thla@msthqmdd@t nenber

with Q r t uj ck an

st epAg%a} If%}y%h thﬁIpm’Lpra‘éacllﬁs %‘1 tﬁl %%x?édn]% e £ agkrgg Wlth apOIYmer
fitrth & doehtivghpagsck sd smiplested dsalad highh gretllsadi@melamf e tracks and the bond

&éblg %&uo%rtl Eeltl ’[(ﬁg [c]rg (s:}gaelg be!, gubts{gluen% cO elcgg It(l)e H\Ie ﬁ)g){ld Rﬁldls lin an automated

I'S“aval
prmpessc é?]thpmlentoah@ﬂaﬂﬂe tlan dalb bptichlly tocate itheaand qﬁ/itlreetrdck apd wire it to the
bond 0 Lhead,
ctgrre% %1ur C es Q?’f,l]le prmthgagiﬁpa{]Snéaﬁlemggc{l%cwi In_thy I ggné}%tn of the tracks

thd bpnxdgadeﬂl nntqire\pan‘e’uhe lﬁlbx PEB frdoe xorAGRing rt«)) the printhead IC, especially
longqges sécp 2 pa gpe%vsglgtﬁ ppmjf a re tlt ﬁ% %geralﬁalox%s Igoxje ?1?)}6 efficient and

PRt ead
cpmmette&ﬁyp&ctmlre ti rre ef ficient and commer ci al I y
practical. In a first preferred form the circuitry is
a flex PCB wth tracks of conductive material in
| ayelsa 6ist poffeyiedifate, thel areuitmds 4 flex PEB tifhaedks @ candiictieematerial in

1%1% X E&g i te%lﬁnl 59[4 t%/l%@?rﬁ#e}%}iﬁ? g]{lc{ i lﬁ%}g PEB ehs?m?l%@o%élg' attached to the

h & second prere
sfmpprnmettber Ga the lppb'myr film. aln fal secon@P @R famiet Horhy, helegcwiry is a flex PCB with

) ' |
SFAB YNBSSyl R LR i o
pplyinat filgnafter GeipsinthtadalChie ditackpst. | Opteinhly 11hh dex PER heCB: 4ethssive area for
f i .
BRSNS 850 NI b B SO G L e prinivcs
I¢ h@aqupmttm@asﬁ | B catdingohmehird prefeoed formAthe wirdiiing ist teacks of conductive

bl fjlaf&rxglftlﬁﬁ 'E}{%gp emﬁh{lh% \91 ﬁeuép?he\éla'teﬁ tﬁe[t%lﬁ'ﬁsi f%ﬁr%n, tlh? polymer film

con uctlve mat laid vv|t
eﬁqutllvelbéecapm@lelﬂaﬁt%Bt hat in this form the pol ymer
filmeffectively beconmes the flex PCB.

In preferred forms, the printhead IC has a series of bond pads and the circuitry is a series of
conductive tracks, whereby the step of electrically connecting the circuitry to the printhead IC
involves lacing fine wiring between the bond pads and the corresponding conductive track before

covering the fine wiring in a line of protective encapsulator material.

In some preferred embodiments, the support member has a plurality of ink feed conduits

for establishing fluid communication with at least one ink storage compartment; and,
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In preferred fornms, the printhead 1 C has a series of
bond pads and the circuitry is a series of conductive

wao e@ekm12Wher eby the step of electrically conneCI/ATg05/001916

the circuitry to the printheag I C involves lacing fine
Wi ring between the bond pads and the correspondi ng
conductive track before covering the fine wwring in a
| i ne tlefpopmet Ebt isvatadrd apthe lsgtport neaiber betsheen It}re islofeed conduits and the
pH?tﬁea%rlﬁttggrat%&m 1tn,$tgegélgm%rgﬂmtl'i%9?nr%tran gtgr?b & ape es S\Hx that the ejection
nogrtesariic ftid commitibatmh wWithdlstinlofeed ¢ankuist or age
conpartnent; and,the polyner filmis attached to the
support nenber between the ink feed conduits and the
pri nih eamirticnlaég rpaafefcbdcﬁorrmuﬁhe polytoee fipoliy mere fthak 26 heiviong thick. In
r uech, t t.he ction nozzles
;ge'&f% eﬁl%%{?u%ergg%e rﬁne(r: g nrls o boul%?blfgl rriuﬁons%lgk feed conduits.
In a particularly preferred form the polynmer filmis .
nor e r. I n nt.s
t he gg:}%elrﬁé ftﬂh% 1}9@5@ al n%zzéea on. tﬁﬁp gr(frlrt{lét ﬁ nﬁ,}g&?ﬂ n? cuit chC)’ it is often
cqnwkmt:lu t¢ teh chadiels iduiad remsz%zsltcbsﬁ drep siliven pafengubgeatt. These channels need
{ %Qgrﬁ éc[l?rhlér 11(1'05:11 o{/Ide af? (% lga?ep se?]ﬁa@ Vi&dl! aggtmegms to secure the IC
¢t anne he Felarsa*Lige STIT Eon war ef
t@umpmm}lcmﬂaﬁ dovertraiftiel ssrineed the supert seadtwd isamevenhtbe seal provided
I
bgg}eﬁg E/%nef gfgg{:'lag@g t ﬁ%ﬁ’r}ﬁaﬁjs?% agleasqﬁ'gclé%lia? tht% r%lé,l‘ (1:5 s%g’ur&f’éo, is %w%lly uneven
bedovs\ad more finkt feed slmnlﬁerlm‘éatodeliwrenls topthe changtls un:tha l€. iAs the film seals
0
o4O 2 opeh B2l o DAE o R o el BN, of i
sagy fiite abupport stewcane Haoeal ses efrosyoeerdl nkth eebkdshamelslisthe printhead IC.

T%r? fa%?lgg lzar{ag @a{usé Qg ﬁi&eléff the %ﬂﬂ ?eh etagh flﬂ% eté‘h%d Eﬂ?nels Obviously,

' acro e open C he sup
thisp hreaghs® th@ufteglearmir alkvag mlntt@ letakq et oiT ltie lsreldtead)ﬂic olfhd far Ibgtween etched

C%%\@éé? a?Q %}dr 11?st glﬁsp gl%cé‘r aﬁﬁeg l%gathild% (ﬁlrﬁ Igﬁdﬁ?hleﬂﬁet 1&1 % ?\%ﬁqg Account for
aq;h@gga@g]itmtge moqt; gu@glrgclggtplsb@ltlmtumgg tha|sead over the etched channels

ating each of the etched channels. Ooviously,
this breaches the seal and allows ink to | eak out of
the printhead I C and or between etched channels. To
guar Q‘h@&%nﬂﬁﬁl tl‘ilblhéss dr t[‘l?e &?nyepggahﬁ ﬁfn{ Wi (fehlnm &%%&elb& factors to
t hi ck enou to account Tor an ggi ng
be disprsead it detadt withe raftrenva dp shenpre eeedrammdanmtm gHoweves eth¢ Applicant’s
a&\f}%fs 4ol ?esﬁ'ﬁ%:lpﬁ thﬁalatﬁg’tﬁaeﬁﬂMr %&ﬁn %l‘nr tﬁbﬁn{é} BWcrons is adequate for

Hi ckness sea
th@um?éheaefICfSaéqr@Pe usigg Héhczgrr@bwslbealaﬂwd cRéehdrigl angl géposition teclmlques-
hfc?efaﬁﬁg? Rl tlﬁ&(n&ég eto P{e fRpr &de\féﬂ%g rﬁﬁﬂﬁé W1W%¥?ond$£§ increase the

E I cant's anal ysi$ and testing has shown th
rebigbilitreof theseal pragided.l m t hi ckness of 25 nmicrons is

adequate for the printhead ICs forned using

l'i thographical |y masked etching and deposition

t echHl Wresmbpiigents flerpiray Reaperitresi es grrayofper drdigd Beles in registration
with @&p&:@i@e %(ﬁ ro?% Wk kded CORduRS p@Bt‘f’anﬁkl ¥hel P RRSE1E D Film is a laminate

reliabil % the seal provided. I'n song enbodi nents
with gn a4hr>eye yergp é@ﬂlmde%of asthe:moelpsﬂaﬁlr@f Optzanally, dici thergplastic film is a

pE@I&Sporﬁulroﬁcglestdggﬁanrry \Whd polgﬁep%gﬁﬂgvsme rkdﬁ»loef thsrh @50 ﬁhcrons thick.

feed conduits l'ymer sealing f
Ontionghy.the iak fed horldnlt%ﬁ@@wbm ladigaiel ceyistabiaismes imdee rr@idnzg
thernoplastic film Optionally, the thernoplastic film
is a

i
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PET or pol ysul phone. Optionally, the polynmer sealing
filmis nore than 150 mcrons thick. Optionally, the
w0 pdosorae7 conduits are forned in a |iquid crysP@i/AU2005/001916
pol ymer mcro nolding.Preferally, the circuitry is a
flex PCB with tracks of conductive material in |ayers
of polyimde film and the printhead I C and the flex
PCB &réersl’»ly;uﬂhe anemmss lisya det CBedith aratiseofsaophetive matebel in layers of

pP]:ylm1E1?3%EE ¥ gﬂs tpfmélﬁ Sd Igf angg i d@ &I?ICVBe%rges{rr?u:,ltraC %Illgl?a)c{ﬁtacﬁecﬁto the support
netbpotiythaipolgmed film and the flex PCB is attached to t he
polymer filmafter the printhead IC is attached.
Preferably, the flex PCB has an adhesive area for
at t a®raferlily.t the tchenitoo isyardlex fAOBnwih cckshe qotiycties nfatekiah in layers of
pgﬁ?ﬁé@%ﬁ%ﬁ?xm@t@% geg}glg(?l? gc?c% grthet J‘ot% ﬁﬂ%l Qﬁerctihe yp%nthead IC is attached.
tracks of conductive material laid vv| t h| n the pol ymer
fl | ImPIr< rggl rt@eﬁﬁ%&ﬁ(ﬁﬁﬁ%sglrjgglg S{VB fiea (%rattgc?lfsﬁegt JB ltﬁérp%|13!rﬁe¥ film once the
pobnmmﬂmlaas cariedsint! hargé¢netl eﬁ\erttheqmmtheaddmclu@at process. ‘
conpartnent; and, the polymer filmis attached to the
support nenber between the ink feed conduits and the
pri ntPheferably,nbegreaitre d teickoaficosiuctieenataylal/Jawlwifhi te helyinergfilm.
an array of apertures such that the ejection nozzles
are in fluid comunication with the ink feed conduits.
Pr ef @reflrhbly, thheippat yemberfliab mplwality pbink Hegd @Bduiis deroestblishing fluid
about 50
cglgh]ﬁ%ﬁasdj %Jltﬁ PQ%Y ete lﬁ?%ﬁrgéy%a%ﬁrl%ﬂgyéng’f apertures is
an array thfe pbhraer fildy is|aktechedh ol the support egimber bivesn the ink feed conduits
f it s, :
(ﬁﬁBS&P \ré}%dr 1%% eﬁ Cll'tClp {hQ Egl@zﬁl@?%&?ﬁ%{!ﬂg% %rﬁlglg)frf]gﬁé?ﬂLéé such that the
egdimgiogaes| aaymrﬂumomwhlcsﬁiqme@thdhe mkfded compbitastic film
Preferably, the thernoplastic filmis a PET or
pol ysul phone. Preferably, the ink feed conduits are
f or mPdeferably, the ppliinger Gitny sstradre thoh Yhmicrensdlick. nol ding. In a
second aspect the present invention provides a nethod
of attaching a MST device to a support nenber with an
adhe Jiraferalfly.| thy palymeer KBT ishbout $8 nhieronsthiclan at t achment
face and a first fluid conduit connected to a first
aperture in the attachnent face;the support nenber
havi Reeferabiputhe iarrey Pherertured inas @uasndfl fasa dilled dglgs tin registration with
erture in the nounting face;
r&ﬁ%ﬁ%%@gﬁg g%?&?%ﬁ;‘?d ﬁgs an opening for fluid
comuni cation between the first aperture and the
seco t [
for m@ﬂef@l@ﬁg dé%lgurll*{‘ll%%?aﬁﬁ% ﬁgﬁj bsgaqgﬂ]rrfél?é V\H& aw&glilégﬁ I&%SOJH both sides of a
ﬂ@ﬁp@mhﬁgcﬁimh at |east part of the second aperture;
appl yi ng heat and pressure to attach the polyner film
to the nmounting face; and, positioning the MST device
such Hreferebly Hbe ﬁi’é’r@phﬁmfﬁmaﬁ%“é@r nobshlphaneeast part of
the first

Preferably, the ink feed conduits are formed in a liquid crystal polymer micro molding.

In a second aspect the present invention provides a method of attéching a MST device to a
support member with an adhesive film, the MST device having an attachment face and a first fluid

conduit connected to a first aperture in the attachment face;
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aperture. By form ng any holes or openings in the
polymer filmbefore it is attached to the support

woretober21es far | ess tinme consum ng than form nNECEAY2005/001916

openings after the filmis attgached to the nounti ng
surface. Furthernore, as the openings are usually

fopned by laser drilling, there is a significant risk

t hat tlecnepoaifmdntber bavihgral iyungngsiagrmd b serend Bunid icendalt sannected to a
seconc?a egmreTh S %brllt%t %d m%ltderl al can lodge in the

openi png or Tea CEnad T o constrict or cl og the

flui dlefpioblmer Rhmﬁzeraabbgmngtfhélm@bmmdahbmdt\mea the first aperture and the
S corrﬂng%xt-u?rd g&ﬁ% v nugsm L aIf web between two outer

74 oF Fﬁg Hge 5he iVe. Preferably, the MST
deV| cfmnhmheam'peamgaythopolyméréﬂmapert ures in the

at t achnent face. conne I|t of first

flui %p he T P H“t lteasg %%f?h"fse%c’él il sr%aﬁ array of

out | epplﬂpghdauargls)r@maewedl thopdymdritalia 1hy rrmﬁntmgd@npland

fluid. g t.he |.a tedflL
opengﬂsétgon? eS’M?T%Fvw%such ﬁ?fzﬁq €Qq enm 1S a 1?1(1: at | on ? %/(aét of the first

apatureespondi ng apertures in the i nI et and outl et
arrays. Preferably, the opening in the lamnated film
is laser drilled. Preferably, the lamnated filmis
dri | Beérminghnphtlks draperings én ﬂis pelpmerdilmdwfoee it Pattached to the support
e
n}eﬁl%%ﬁgisa?ie ﬂ? &S&gﬁéhé’ ﬁ]ﬁe Cen {'UQ‘;\%@QE Sty th%‘ﬁhﬁ‘?s eﬂtéchteﬁl fo the
nfouhtmg smtf@ke Faﬂie;more,he the@pgriimgs d@ 1fsualllmformerhby @SQrIdaﬂlngshere isa

IC%F%ﬁ glsl{ tﬂﬁt%ér.ne Etﬁ tgé gé(%ﬁ*’i%g sugvggrﬁ ngllfnx I %)#a:;fég]s 2‘?{3 le)lat%Q material

cadlodgsi iw thelopgrangsorifiwidmpnduit th agnstt2t ori ocl.ngcihlssﬂuld flow.

thick. Preferably, each of the thernosetting adhesive

| ayers are about 25 mcrons thick. Preferably, the
Peaferably, dlfie potyinest fitop &sratlemimgted §lnahayingiaesntofl we beiwednawn ebitsr layers of

ent face. Preferably, the channels are

tﬂeﬂn&slg&\lﬁgg&hg%bm crons w de and spaced from adj acent

channel s by nore than 50 mcrons. Preferably, the
A AR ST 86 1A% ol FEERT R AR Tl ng DECAGRREL Srblicd o0
phltrstliascmfbﬁtﬂufda@edlafﬁ,dhwaylumndéw¢ bﬂ;@n arrgy Céfoeﬂea Bbeytures h@nnected toa
P B R B0 R PLE B coabiihing
fluigrropauaigaticn| betwsen Wesm@ivs apestirtes in theyindat angk quilptiarvgys he

openi ng but before the attachnent of the support

structure and the protective liner on the MST device
Prgifetebly, sheraprpioe th the ﬁmﬁnateé fitm isdeger drglethe MST devi ce.
Preferably, the protective liners are PET. Preferably,

the thernosetting adhesive layers are initially made
Prederiy. wredaminhted filmrisisiaillediwith £ FVi leser sorasto rat e edharposeking

ﬁ%ﬁ’w erMQ&ﬁaté{z‘chL&ﬁttﬁ@J eﬂﬁé' ce and subsequently

thelr cumgte ture.

et

Preferably, the central web is a polyimide film.

Preferably, the polyimide film is more than 25 microns thick.

Preferably, the polyimide film about 50 microns thick.

Preferably, each of the thermosetting adhesive layers is more than 12 microns thick.
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Preferably, the thernosetting adhesive | ayers have
different curing tenperatures so that the | am nated

wo pdoa7=g2zured to the support mnenber before t heCIVEBT2005/001916
device is attached wi thout the MST device side
t hernosetting adhesive curing until after the MST
device is attached. Preferably, the opening is forned
bef ore the | am nated filmis attached to the m)unti ng

Pr ef

Plffg\?i‘b B SA A 5&15 Frnt. %%glag F@E‘Slg\e féyeir%geg ?5)4 %Aicg?nrs ur eis

a liquid cryst aI poI ymer (LCP) rml d| ng Pref er abI Y,

t he Ia he .fidu
Prrcragerrekbg., a¥ ﬂf ms uaé)pré?rﬁs ta?erletg a%rM QPell clfaﬂn%s m%ée agtﬁchmen¥ face.

t hat cal cuI ates a point on or within one of the
Pr&?eraﬁ) A %}e clﬂat h]ﬁ 2§ Zés( ec?é) ecgcl)ngr z%efeaglr sea%es efr?m acll.]acent channels by
mpredhamlﬁe)smlclam nat ed f| I mfor nounting a MST device to a

support structure for sealed fluid communi cation

t herebetween, the lam nated film conprising: a polyner
Pearathily thewghchimettfeeerhat woesbds edjmeme bhagnedsjihelsld\tbeﬂnawmg :adhesive

n n I, establi shing

d?ﬂ%‘feg 8%%?@%6%%%% t\/\ﬂ/aecgn ap?l?' i d conduit in

the MST device and a second fluid conduit in the
Pfeﬁeg%?%tt '|$£' Bﬁgd f&%&ésgf\%léi%lochg% A %e%%(t EJo@cWe lglers the Pner on the support
membe sidelof tab Ilmum‘al filmHwmgheadved aftdr @smyillamtthecoﬂenmgrbut‘bh@re the

o3Pl B bl oY AR W YR8 oL oY fhoved
portte atgohing the M Tedevike] ami nate with a central carrier
web and thernosetting adhesive can be drilled by a W
| aser and | ater heated to a known curing tenperature
Prsferatiipa thetphnetectiolt bars/ae BETs and forns a strong bond to
the MST device surface. Preferably, the MST device has
an array of inlet apertures in the attachnent face
Prefmatdy thedharmosettipi adlekive layerd afeiinitiallyfrhadi thelowblen thelamirated film is
t ¢
R e S S T S
tepriperafuzgri nat ed f| | m has an array of openings for
establishing fluid communi cation between correspondi ng
apertures in the inlet and outlet arrays. Preferably,
Prefrsabiys éhei thﬁgm'p@tt ng adhresiye lay¢re Have Miféefent gyjﬁxg tenpigeatures so that the
la'irﬁ?a'iém&tlg éLﬁ]Qi t@?rL}%ﬁ okt n%?bepbe{mé 'P&’ervllééggb ttached without the MST
enper at ure of e rees Ius. Prefer ?y, t he
d¢Va@esrde ithprmosepiing a@eslve@mag uptd affentheMiSE devies is attached.
t hernosetti ng adhesive |layers i medi ately adjacent the
openi ng. Preferably, the central web is a polyimde
Prefarahly, Hreeberringhis jormed beiprs thei lamninated filmpisiagadhedt o theyappnpigg surface of
k. Preferably, the polyimde film about 50
tHg]S&; ﬂz“ Hg’lblgk Preferably, each of the thernbpsetting
adhe3| ve layers is nore than 12 m crons thick.
P}:éfe%b?}r AR MST QMS p}lﬂtﬁeatihég PRSEL §ubf)]c9't aAbERIVE 11!;1?}&/ &stal polymer

i's abdut 25 m crons
(LCP) molding.

Preferably, the laminated film is aligned with the fiducial markers on the support structure with a
vision system that calculates a point on or within one of the opening in the array of openings for
each MST device.
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Preferably, the array of inlet apertures is a series
of open channels in the attachnent face. Preferably,

W@ b@oeptaenel s are nore than 50 m crons w de anPCEHAE2®E001916

from adj acent channels by norethan 50 m crons.

Preferably, the attachment face has recesses adjacent

the channels to hold thernosetting adhesi ve di spl aced

f r omitbethine es’fpeéthl& ésbadineatidn )tfrad@s dandnpeal ﬁllhi’fodlﬁodrmyga MST device

furt t d
tq {]%“?PP Srt%‘gtﬁﬁ & {l‘é{g ‘3%&8{1@% iof) éxefeg%g?eglnglg e%eﬁed 40 Somprising:
surf a@elymbxhzm'rielr mels b@wednlteo Mﬁmeﬂtmgmiﬁaﬁ% hyeﬁise and, t he

pol yner f|| n er dri

bpenhep i Tude Hang FEVEE Pulliha 067 Comabinp et 88 o s uid
catdoit o the BISArkdvithandprsetoad fluideohdutitan the Ruiiphe nidlberdevi ce

side is renoved prior to attaching the MST devi ce.
Preferably, the protective liners are PET. Preferably,

t he Uhﬁg atageratddrim adﬁhelsdrmesettmg edissivandxacthedd ppavides adar more

r thﬁ g{h ﬁﬁateﬁgl? ! h ?S%IC E Ex? C.Q{ lﬁ)gd (?YJ’nP et t grﬁ;ﬂél%st%%ﬁrﬁ and the MST
devie sh&éedsapmﬁo pirerrmerl fatgusarddexdpagentr ohtaghtl faitprd. 0A tahnate with a central
CUri er at Pr ef er abl [ NS
c%rrdﬁ 0,7 eg FH; ose esdvefcfmé e, %:%(lledtbyl F\ser aE la{e{I ]?e%ged to a known
ctrirgtterheeatyoe bg/thre(rthé adtheSe‘G andefbrihoa $thmg burpﬂrm the I\Wﬂhﬂrce surface.
before the MST device is attached wi thout the MST
devi ce side thernosetting adhesive curing until after
Ptelﬁaaﬂbﬁ'fhedﬂST devidehanirt Al obinlePreitercabl s attablgnent face connected to a

p&.\éagl by oL T t&ugagcoa 3 e,it%%’%%@%%&%cen sip ey ot © éé%x%errtg%% %‘@%Qcted toa

pturity\3 Feabed flaid comludts qmdithﬁ lhmiaadteﬂ tﬁlra hd; mheaﬁolﬁ)mmings for establishing

tr I
R Bl LSS bl e B HTR il SfdoufiRfiude
fiduci al rrarker on the m)untl ng face and the array of
P?&&%lﬁ%edp%nig% S%grddnxﬁle h the array of outlet apertures
using’a vIsion systemtracking a predeterm ned opening
Wi thin the array of openi ngs, relative to the at | east

0DLa f r

PGl i g Sl ot R SRR BT P egrces Celus
face of a I\/ST device to a rmuntl ng surface on a
PRI TR B % b6 e fh P E A A R iy
aﬂjamtﬂwawmglga second aperture connected to a second
condui t, the nethod conprising the steps of: applying
a thernosetting adhesive to the nounting surface;
Pedférginy. iep dehieal frich sta popdmidadibnwi t h at | east part of the
second aperture; pressing the MST device and the
nmounting surface together; and, curing the
Pretfesatin sleet ol yringyida dilre &5 mare thah @% milaronsttiiek.t her noset ti ng
adhesi ve has a viscosity of between 100 centi Poi se and
10, 000, 000 centi Poise. Using a thernosetting adhesive
Praferatdn dhegfolyamida éitmralyiua 8 inisrand it ve provi des a far
nor e

Preferably, each of the thermosetting adhesive layers is more than 12 microns thick.

Preferably, each of the thermosetting adhesive layers is about 25 microns thick.

Preferably, the array of inlet apertures is a series of open channels in the attachment face.
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reliable seal. The bond between the thernoplastic
adhesi ve and the MST device surface is prone to

wo b@soed12f at i gue and | eakage or outright fail uP€r/AB2005/001916

t hernosetti ng adhesive can bejheated until it is tacky
for prelimnary positioning of the MST device, and
| ater heated to a known curing tenperature so that the
Pedidraidy, vie chedrslsaredndre thas 50 midromsvgdecind spacead frdio adjadent chiueels by
T. deyj ce rface. However, the viscosity of the
mgégﬁr%%r}%de&r%%' be | ow enough to allow the MST device to
properly enbed into it, yet high enough that it does
u into.the conduits to.the extent that the .
PR P BBl e G PP e f b Bfineld Rl iRyolcfg acesive
displeceddioet ictwagn dehesihwent fsceappbolgichidedagene nmount i ng
surface as a lamnated filmhaving a central web wth
a layer of the thernosetting adhesive on either side
Lantirther agppettherg isfpoovided dandinaahfifiniudiat campriséigwee protdative liners on each
' pgr t. nd nd.aperture. ef er abl
ol PRI o Aol SEREN AR e LD ST g tasr
deliing the weening taxt before theeattachthettonf ghephippoalsirbgture ind the protective liner on
[\ ldd iL.ts P f has _an array of
ﬂl:)el}? $gg&g%g}rﬂte Esrrgrélg‘%g ﬁé{:t? é@qﬁgggheg\ﬁ%"g %%?%ey of second
fluid conduits and the lam nated filmhas an array of
P%?&QUI?%J&E@@?E&Q%&%BH‘Q fluid communication between
correspo 5|ng apertures in the inlet and outl et
arrays. Preferably, the opening in the lamnated film
. L Led. . o . . .
Plgtey 3 e ool TG 1Bl fon Bk AR A it curing
tepriperatosetmiaka themdheigitiakly dtaylensthe suppdit alember aadjha MSTE detvive prior to

' , tral b i lyimd
e PR FL Sk e b e (0 (1T < more +han 25

m crons thick. Preferably, the polyimde filmabout 50
. Chi ; . . .
PR o SUALREL e A A L ARG 2
peliinendilmrie fuseciolthe, suppectmepfber before ernBE deviderigptaeivd siitheut the MST
ARk e RRAY harsiy S0 N aftblfe MSTAEAEARbacndd)
array of inlet apertures”is a series of open channels
in the attachnment face. Preferably, the channels are

PR Sb1Y, i tnerfo B QR sib ' i

A S A e S R s
18000000 vemitPofsace has recesses adj acent the channels to

hol d t hernosetti ng adhesive di spl aced from between the
attachment face and polyimde |ayer. Preferably, the
Prefamabha thedV$ T Hewiideds s printhoiad Heanddke svepmt simnetupsring beuid egstal polymer
d¢P&ictaind e 11 ner on the support nember side of the

'am nated filmbeing renoved after laser drilling the

openi ng but before the attachnent of the support
PRI, WeSupdtt shiGuR e 4 fehit bhe HilnfdRi 1 P8t k€

Si ézgﬁ% s.er _gﬂ%vgd prior to gtt%é l|{&ngm_t g%s%@é%ﬁ%% and the array
ofpnepiagsib igned with e grracef optletiapertires using 2 PPN sysast ackisey,
plel@erhiRe FRS R WitEn AdBES HOpbAYR! lafi o kfdiat 1ead: bife ARUBI marker.
tacky when the mis

|am nated film

In a fourth aspect the present invention provides a method of sealing an attachment face of
a MST device to a mounting surface on a support member, the attachment face having an aperture
connected to a first fluid conduit, the attachment face having a second aperture connected to a
second conduit, the method comprising the steps of:

applying a thermosetting adhesive to the mounting surface;
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first attached to the support nenber and the MST
devi ce and subsequently heated to their curing

wao eovperAture. Preferably, the thernosetting adPE€FAUR005/001916

| ayers have different curing §jenperatures so that the
lam nated filmis cured to the support nenber before
the MST device is attached wi thout the MST device side
t her ﬁhgﬂtgtthm@rsmj;hmb wah GUEzisngarwftﬁel sedht @perfutee  MST

devi ce i.s erab openi ng,i s forned
ot optestif it AATIE e Satieh ARl el B QRERTR o 1 o o
sur f awdngahe ﬂlh&owtﬁrrgmﬂhesmmlmrem Preferably, the MST

a1 i PR ER i Gy CFatHPRGOD sPPFL BT o000

ctfti®oiseipport structure has at |east one fiducial marker
on the nounting face and the array of openings is
aligned with the array of outlet apertures using a
Vi Si Umngyﬂbmm@ttim:édhe@veanwaé dés ﬂlenﬁdpmdtmqnlheﬁmg)ravhdeh B ffiar more
rt?hgglu geai ai(heoogﬁg B een%efth?r{nﬂp t %tll\é %gliegivtﬁ %nd tﬁegAeSﬁ?d%vwe Qface is prone to
thermua lﬁatigomamirlenkagxées oamgiﬁtfinhxﬂe A thatrﬁcmethngmihhﬁ?é webe bagd until it is
ta%gxl?o Ptglgc 031 VI?I‘HH %lfl r’%ﬁlea dxblcees i gtgté llleﬁefl%? aekt‘pwn cPrmg
teqyperatune @ thatchetddkespia pgoartd fnm#msmrohmahem@ahbam tmthe N$T dev1ce surface.
q%%éeg,ﬁﬁe x‘{"{'séoﬁ‘lgﬁef@?egagheggg %@g eelo %’ﬁ&gﬁ% ’HP E%CM§T ok 19 Properly
efbed ie@dty yejfhlglheod\@'thadﬂdoftsest e’xafsqh&eutOI thﬁedoydul‘a talthe hzetent that the flow
. {ve f ng a plurality of openings, the
1%2{‘%%%&008## r%ipcﬁéd the steps of: positioning the
adhesive filmusing the fiducial marker and the
ni;N o he open| [ [
P?e?{ i’:i]b%z Ql%ncgéargl?se%&% adhe?w?# pgﬁe?g{é] glte m%u 1t %@glg%% ré]lg ? %g%ﬁa?ed film
herougdt ¢en’galswawa1d1@ lasappf thd tlhgmtohﬂtnmﬁdbsmwnfeiﬂharmid@ aride@ opening for
rf T devi ces
EI}?J]L!:B nglc?t% g&%ele@‘?gts% ap\%g:h%%n%% Eec%% %Pgﬁurgtst achi ng
the MST devices wt h heat and pr essure such that the
b
PRRSONGS 95| QEHL  SF RRE bl b B0 AR gt o
Ptu!ffél_tbf ofl frst Sl oph@lts,ummmhmpahfaeer has @n alazm o nnféem epertutee connected to a
Pl 0 S84 AR SRl ool BRE TR ch AR s T Suvishing
flyid comamufiichtipnbpstwask gommoydlsmertuminethe inleparel qutlgraerayso
gross distortion and closing over when the filmis
heated prior to attachnent. The openi ngs are nuch
Prefgrefdy. tieepeningin thenlamingigd fibm is|lesssdrdledt ortion rel ati ve
to their overall shape. Because the openings are |arge
features, the vision systemnmy need to determ ne a
Pmﬁrrahly,@hﬁ leminglied filnnistdhiBedopiting WY lassutes & ndh eure detthesmosetting

am&glogla gm&géa\ra%ag, scem fﬁy g.efor cal culating this

pol nt apes that w a degree of variance
due to deformation. Preferably, the adhesive filmis a

PhAFhA el M RY G ifiaE Gty 3l web wi th a layer of

“O
—

Preferably, the polyimide film is more than 25 microns thick.

Preferably, the polyimide film about 50 microns thick.

Preferably, each of the thermosetting adhesive layers is more than 12 microns thick.
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t hernosetti ng adhesi ve on either side and an opening
for fluid communication between the first aperture and

wo bweseaond aperture. Preferably, the MST devi PE€I/AES0081001916

array of inlet apertures in thhge attachnment face
connected to a plurality of first fluid conduits, the
attachnment face has an array of outlet apertures
connected to a plurality of second fluid conduits and

PSS PR B b el R AR r 26 o7 S aBRER Pk Mo nai ng

apertures in the inlet and outlet arrays. Preferably
t [ i o t ed is | drjl
PisPapER S phiall S B3 510 of o fp AL s opor e

| aser so as to not cure the thernosetting adhesive

P S B B i RS A L gt

moad thamiOdeicfons.m i s nore than 25 mcrons thick.

Preferably, the polyimde filmabout 50 m crons thick.

Preferably, each of the thernosetting adhesive |ayers

Preferatiy, ¢het dttachmibit ihéedm&resasﬁé%iadjacent:’the tlemadis 19, hoklabdrmodettingadhesive

dsq [ %?tt?w dh SI aﬂf%% are. qeut 25 mcrons

thie Pr&tera € arra 8tV apertures s a

series of open channels in the attachnent face.

Prefe&ab?%?l?l el ]fn?tg(?n ﬁgr’l%lasg%ngmml & n%w% 9ro%cé\% liyﬁtcs tﬁg ﬁne\{ylog fhe support

meinbercsivs. of e ddnginatyl 1§vlm telrey remtb\a:d bfteidsef dridlingtbsopering betdsfore the

%1 ? X (c:)et telf's]uepggll:t] gtr V\é% %ndq € 619 Tte%t vlg EIPT%WIS?? etal\lélg’gg s§de {€removed

ppmﬁyaMmﬂmgﬂmye$Id$MEferably, the lam nated filmis

sandwi ched between two protective liners, the liner on

the support nenber side of the lamnated fil m being

Prederehlg dhegfrotective dsaes ardPET] i ng t he openi ng but before

the attachnment of the support structure and the

protective liner on the MST device side is renoved

Ppaférahly, ttiee tmmtﬁnggdhdsee Mt devinitdly iRydefiaskaiyhen the lainated film is
| Pref

ﬁ?{% gttrtaﬁg%é,i et%{ ﬁle s{éﬁb%lgﬁleeg{bgre & ﬁglg/eel\rdéf g%&%x tSUbtg %enth{a gated to t]kelr curing

temiperatirhe | ami nated filmis first attached to the

support nenber and the MST device and subsequently

heated to their curing tenperature. Preferably, the

Preffierarip glest thérmgsediifigadhestye laxgns heverifferend cfiringrigmperatiyres soghat the

1dnBRR&T AhYE EfePO tﬁe%gp ?ﬂ?enht%ﬁ%&%?&é&\gﬁ favi 1§:§Ha§lgedt\&9tgout the MST

he support nenber vice I's attach

dewicerrirlgttharmeseBE adhwyive euring datiltaffer tho Xstltdevige i dtiashed/ e

curing until after the MST device is attached.

Preferably, the opening is fornmed before the | am nated

Pteif¢rahly, sheapeaiohisdonmgd befererfrulaminatyd Silm fsagtached tottheemounting surface of
%ﬁgp .Preferably, the MST devices are

ﬂ%%%ﬁ%ﬁg% Cs and the support structure is a liquid

crystal polynmer (LCP) nolding.

Preferably, the MST device is a printhead IC and the support structure is a liquid crystal polymer
(LCP) molding.

—r

Preferably, the support structure has at least one fiducial marker on the mounting face and the array
of openings is aligned with the array of outlet apertures using a vision system tracking a

predetermined opening within the array of openings, relative to the at least one fiducial marker.
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Preferably, the lamnated filmis aligned with the
fiducial markers on the support structure with a

wor®som1gyst em t hat cal cul ates a point on or WETAN208001916

of the opening in the array of4openings for each MST
device. In a sixth aspect the present invention

provi des a MST device for attachnment to an adhesive

sur f acefifth fpedvihb pesttit awventaprdviden gmeﬁmd af dtacimeMBT devices to a

b
S By BP0 DI A8 B b vt
aﬁrﬁxmmtsuﬁmﬁfmﬁ),er leathg aandueﬁmrﬂme witheseatnt! apdrtwess torresponding

nt the first.a oho ' .
i P Bt e A bubREeib e AR O el el BB oyices
r@ﬁé’bﬁsely,and;ﬂnbfad&ewmﬁhnhdvhg aMBikalite uf apenings, the eettod dompriding the steps
%hat di spl aced adhesi ve does not block fluid flowin
he first conduit. By profiling the attachment surface
SO t Ipesitonimg the etdhe@\sasﬁlmemmg the fidb«aalfrharlsar amptbe tarrespontiing opening such
i ess.risk. a i ve ueezed in
el e rign Brep ar i eyt Sl seoshg R § e bk Wituce

devi applhiag thaadiesivafiloofo thermatntlapmrfam; es i n t he

attachnment face nect | St

£ ur @O g T RMED ARG ik B Ao BobbAle dptifl,

o ut | attaohmg ltltelMS"E dedreneith beht ol @egybre sehithay thefop@mgs mgfablish the
res Ul ePrs{]anlc'i LS gg%mtlrhe attachnment face further

BnﬁV SAC8T PAVYSE recesses interspersed with the
arr a;nstaﬁd mﬁ‘plu&ing digenidl uragsrs dﬁrbeﬂﬁhaﬁhryandtthﬁesuapmelwer for alignment,
nl.et apertures serje e h

the Vlslonnsl)the ugeutr% 511(1:12 opeigméls %hemb?lvég Q"Hlé Sgﬂrg{]lgél% g;rgct taﬂ]cg%remse as the
t’daclamaakarmghﬂﬁlm wsfualﬁy tesy smtalltﬂwl}as atateaﬂmmn erosudiftantion and closing

Pr ef.er t-he, ch r ' |
oyer heelé Js f?sfﬁel 6sal%eatte§ & %rq ntgarc%n? t. nHl E) nr]%g F%ﬁgd&logir?%zea%g%at suffer
lm tiaottive mdzlatfvad:cethelPD\efzé]rSh@ey ,Bet:dmee thé apemilgs ara laegeafogures, 8@ vision

Wi nd. )
Tt oI RS IOLPLER RO B ILELGDSe Rl gy
coiveniongechhides &n chlcmlntlag tlilmpmnﬁ fcmshapem@\atdmﬁ baveRr dsgrse abtagiance due to
d%l%?maﬁgﬂes' ve is a thernosetting adhesive that cures at

a predeterm ned tenperature. Preferably, the
t hernosetti ng adhesi ve has a maxi num curi ng

P%c%%?@g gfé%{cﬁes(?\fe ngEIQS Qﬁgﬁnea%ﬁ fﬁ;ﬁlhgxh a c {rglfv%%ém Wa la}';ep 6f the

esive are |'s nor m crons
tluehmcdcttmE’laéfeewam sithett side ST ojgening dorj fbll(hcmumqa@aﬁbeh@en the first

Mcture is a liquid crystal polymer
%%ﬁ%ﬂl%tﬁ?gggp&dta&% erably, the thernosetting adhesive
has a viscosity between 100 centi Poi se and 10, 000, 000
i B e t
3808 P B PO EF By QUM T come e
phmality offirstfluiddonddtsctie attachrhent Weh@mﬂ@ﬂ%@@dﬁmﬂm@s connected to a

pﬁﬂﬁw of JéanEi FuRCoRIRE QQ/& 19 lafﬂnﬁ%gd%ﬁm hh@anvﬂ?ll& Iaf openings for establishing

fluid communication between corresponding apertures in the inlet and outlet arrays.

Preferably, the opening in the laminated film is laser drilled.

Preferably, the laminated film is drilled with a UV laser so as to not cure the thermosetting

adhesive layers immediately adjacent the opening.

Preferably, the central web is a polyimide film.
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Fig. 1 shows a front perspective view of a printer

Wi th paper in the input tray and the collection tray
wezioentael] Fig. 2 shows the printer unit of FiRBCT/AU2005/001916

(Wi thout paper in the input tgay and with the

collection tray retracted) with the casing open to

expose the interior; Fig. 3 shows a schenmatic of

docunent data f|OMIin a printing systemaccording to

nbodlnen the r.es | nve ntion; Fig. 4 shows

PEQ Wﬁﬁﬁﬁqn k@“?ﬂﬁﬁ?ﬂ& WK ar chitect ure used

in the printing systen1of Fig. 3; Fig. 5 shows a bl ock

di_ agram of an, enbodj ne of the .control electronics as
P{F&ng]?’ ﬁhetﬂ?é"l‘ﬁﬂegﬁ)‘f‘ ﬁ@%%?‘é’ﬁ?"éﬂ“‘ﬂﬁ g. 3; Fig. 6 shows a

per spective view of a cradle unit with open cover

PO 1ok i hegHeivg S B o TR Byayrs ek

assenbly in |ts closed position; Fig. 8 shoms a front
t f th trid
A S asr berdiane e Sralrbe S mEvt ek age

unit of Fig. 8 Fig. 10 shows an expl oded front
f th
PR ity ot B Sooghrep g s LG P i B iRt fce

perspective view of the ink storage nodul e assenbly

es in the shown i n Fi 9:. Fig., 12
Pty df Rl et s R 8 ATURT T gt et s R Hiahfpgiel by
nfrOthagy 0 Mivelnk e s shomn in Fig 11; Fig. 13 shows a
bott om perspective view of an ink storage nodul e shown
in Fig. 12;Fig. 14 shows atop perspective view of an
Préfbralsity Qh@@ﬁckﬁmufaee I3 @awmssesmdfacent thleZ:harElblg to Hofd théroesetting adhesive

Vi the ead assenbly shown

Sﬁg‘%dgf? tﬁelaétagm'ﬁ\ﬂéfa%anélf B yg%le%l Nfew of the

prlnthead assenbly shown in Fig. 15; Fig. 17 shoms an

ﬂr%erﬁg)lﬁ t{jﬁ_émﬁﬁf a%ﬁjri g ’&%év%v@él’getd getéwr%%ns gt h 2 ?ctlv T hé 11%!:} o\ﬁn?he support

nedmbiehedepafitire lhnﬁmdteaﬁhlehéahg/rembvdal affer liﬁ:r diiligg thi Sl&mrg bat before the
sectlo

BT R Bo PR A e e W e Ml ik i s removed

prog®.attddiG@e HREMET devdahemat i ¢ sectlonal Vi ews shomnng

t hree enbodi nents of the printhead |IC attached to the

LCP nol ding in accordance with one aspect of the
Hpeferabln) the prorentiviedingrs BtePETL9 shows a magni fied partia
perspective view of the drop triangle end of a

printhead integrated circuit nodule as shown in Figs.
Pt&ertably, tB¢ thermosetting adhesive layers are initially made tacky when the laminated film is

first attached to the support member and the MST device and subsequently heated to their curing

temperature.

Preferably, the thermosetting adhesive layers have different curing temperatures so that the
laminated film is cured to the support member before the MST device is attached without the MST

device side thermosetting adhesive curing until after the MST device is attached.

Preferably, the opening is formed before the laminated film is attached to the mounting surface of

the support member.
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Fig. 20 shows a magni fied perspective view of the join
between two printhead integrated circuit nodul es shown

WO p00ki07d27 16 to 19; Fig. 21A shows an under si deC/AB2006001916

the printhead integrated circygt shown in Fig. 19; Fig

21 B shows an underside view of the printhead

integrated circuit shown in Fig. 19 with a series of

Pref@aisg alse MAT idéioed bie@peihiheddtICE aclehe fupport @Rbusiontiqud crystal polymer
nsparent top view of a printhead assenbly of Fig.

(lti(gﬁ%‘g%“%g in particular, the ink conduits for

supplying ink to the printhead integrated circuits;

Fi.g.,.22B i s. a tial. enl arge t.of Fig. 28A; Fig. 23 ..
presdhabtf T e el Rl R Rh AT e PP 2 Sings Fefide wit a
vidfontshgenp thatndalveacks b pdiegunadr @dthini dhe uf the bgentniaén h€Rrray of openings for

I ding.via the-film Fig. 24 is a schematic parti al
eé%@f‘?%ﬂg’ﬁeew of the lanminate structure of the adhesive
filmprior to laser drilling; Fig. 25 shows the |aser

drilli f the fil - at t achment. Fi.g. 26 i
Schel PE0 SSFE1 it PEBRUPGACU G0 et fiegeBement o an
adliesive sutfaee, tfe M$iBdevibeesmprsifg: | m during | aser drilling;

Fig. 27 .shows the attachment of .the filmto the LCP

o A AGERRES s5BRe R R P tiediicor < he 11 m o

t he prfirntlbdadnduiitcegreatet adirstepertuse infaattadBueahaviBeenand,

o cctraghie “fRfmglisffecP kel PG PRERL & Rladhesive dislaced
figpun teszeen thesittachaentisingace 30d thé adissiee snefate wigth tiedST devade is attached

s\l s G BRZ L B ol e R AW 288 D bRt 2

actuat i on phase; "Fi Q. SHows & Vertical §ecti onal

view of the nozzle of Fig. 36 later in the actuation

oD e 36 AP B PG L PRl MERK] e, v

l@s tiskathat@dhesiva il Ishsquaezédnintitlep. coBduit kil gmpa@Fhehiove a

perspective vertical section of the nozzle of Fig. 29,

with ink omtted; Fig. 34 shows a vertical sectional

Pvdf@'ablnfthq MS8T dévictelhas mm&gf wmfet Epegrur.esgx tll&htglphr@@t §ke s cennection to
[ v,

oREIRESE NP, HP by RRL R8s R W I Bl Bherhih comnecred o

pRirgity 3Bgcdai uid36ndsiitoews! the placghment fave Wfthérlvemprisid am aphy of recesses

E] 2 o Fi . pl an vi ew of the nozzle of

E{er ?Sgd g’gh\t/wfeta%a¥ ﬁ%nﬁaga%\éﬁurgsf m and novabl e nozzle

renmoved for clarity; Fig. 38 shows a perspective _

P}[e%r%l%%e gtof 8&:@%}@%@%"%%&&? oP&eh cﬂa&mfls Rﬁh@&t&ﬁﬁﬁjen? erﬁce.

Incorporating a plurality of the nozzl e arrangenents

of the type shown in Fig. 35;

Preferably, the array of recesses is an arrangement of pits in the attachment surface.

=
—

Preferably, the channels are more than 50 microns wide and each separated by more than 50

microns of the attachment face.

Preferably, the channels are about 80 microns wide and separated by about 80 microns of

attachment face.

Preferably, the pits are more than 5 microns wide and more than 5 microns deep.

Preferably, the adhesive is a thermosetting adhesive that cures at a predetermined temperature.
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Fig. 39 shows a schematic cross-sectional view through

an i nk chanber of a single nozzle for injecting ink of
w@2a@ebtdie7 f or mi ng heater el enent actuator typePCTFAY2005/001916

40A to 40C show the basic opejqational principles of a

thermal bend actuator; Fig. 4 1 shows a three

di mensi onal view of a single ink jet nozzle

arrangenent constructed in accordance with F| g. 40
Pgeﬁ"%e%y,l%%e tE?rgxaf.e mgfgll!;eig?(ra ggs fg\géwggé %lgr%ggc r L E Lfovaeﬁraes Celsius.

CMOS drive and control bl ocks for use vvlth the printer

f. t t t Fi h h ti
e P R PR R P bR S b e
dot shift registers in the CIVDS bl ocks of Fig. 43;

pisgfho o S E Bt £ BReg B REMRBSS 1B i el potymer

(Uok) isdidifig. regi sters of Fig. 44; Fig. 46 shows a
circuit diagramshowng logic for a single printer
nozzle in the printer of the present invention; Fig.
Péeferstitpuise therfrogttingpdliesive bas andscosigiietfect @) deniiftiernad t&000,000
2g.%,enbly of the cartridge unit shown in Fig. 9; Fig.

Rows an expl oded front perspective view of the
mai nt enance assenbly of Fig. 47; Fig. 49 shows an

t,i j ew of the underside of
E?ﬁ@*ﬁ@?ﬁ?@ﬁ%@@éﬁ§§§§§§ﬁ§%§¥%éig_ 47; Fig 50 shows a
sect Toe dbveutienwal névnéendesartbed dmceayasSexbiple only, with reference to the
pRRSEA LSRN RURLPHe LaokhE, FArILIAGe ML Of the
esen?‘lnven% B St % 1A and 51B
showFig dnhoand froaaperpmcm@euew wé avprmm mﬂl faper ihrtbavmput tray and the
cgﬁcygggre nedhe cradle unit according to one
enbodi ent. ? the present invention; Figs. 52A - 52B
ShOWFlingt slmlwd thé ghidterparits prigi \Ie(thTle'l!/k/Spapér inhtge input tray and with the
i v S r i nvention
PRLBHERS Eﬁ Vi 2 sl r"é t° ¢ °§? Hjﬁi%%%%’& A and 5| B;
Fig. F&‘g% 3ssﬂnows aaclperatpet doc\uarlenu &a G6w tnhe mmppg)sststebmccording to one .
f Fi and 51 B assenbled to the PCB
e§§§§%%F§¥&ESES%§h§%h§E a perspective side view of the
ar ms Fad. 4tshevssuppe détaild sclwgsiioyingfanfaidyitec®8e gwd metbe punting system
0%9 a;.spring el ement associated with the cover
§eﬁb|y Fi gs. 55A - 55C show various views of the
cr ad[Fé. drshowae boriddiagranoef enembodipditméithe @htrolhaecpprisesstused in the
Ny 56A and 56B show sectional side views
pg}"g%&hgﬂbgfég%nlt with the cover assenmbly in a closed
and &R0 shoss ¢ paspeciepaet of e lcsadle unit with open cover assembly and cartridge

unit removed therefrom;

Fig. 7 shows the cradle unit of Fig. 6 with the cover assembly in its closed position;

Fig. 8 shows a front perspective view of the cartridge unit of Fig. 6;

Fig. 9 shows an exploded perspective view of the cartridge unit of Fig. §;

Fig. 10 shows an exploded front perspective view of the main body of the cartridge unit
shown in Fig. 9;

Fig. 11 shows a bottom perspective view of the ink storage module assembly that locates in
the main body shown in Fig. 9;

Fig. 12 shows an exploded perspective view of one of the ink storage modules shown in
Fig 11;

Fig. 13 shows a bottom perspective view of an ink storage module shown in Fig. 12;
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Figs. 57A and 57B show top and bottom perspective
views of the ink refill unit according to one

wepdvedi7arent of the present invention; Fig. 57CPGHaws0081001916
expl oded view of the ink refifd unit of Figs. 57A and
57B; Fig. 58 shows a perspective view of the ink
refill unit of Figs. 57A and 57B docked with the
dockFiggl4pshotvs a afp pefypectioardew asaaiibbtyragdingduldDosh ovBig.d2;
pl an e cradl.e wit he.cartridge inside_ang
Pho Elfu £ r8lrs b B poisPis et 8 b0 Bl sy iR P o
Vi ewFf 14 shews mkexpe:fded View of the arithdald asspmblmshmgih &, af;ong

l/: QSVFiA‘ ﬁ owsF i%\gmye FfPl%dr?,d v1e§1n§f}{eﬁ)ém ?,4:]2\% Z?r tgivgimgé}é 15;

li neF@ Bﬁosﬁhoﬁsgcro&Qsecﬂr’mgl enﬁ@éwsdm\@rmthexdm&nmcdﬂm ask;
vie ein fi |ndck|n 0sSi t
t he ng n% ésnag 5¢ ﬁgm%l cosre]:%thngl Véev&of(’:a lﬂw fjgrnegt \g“?nég the printhead

1B OD wsuppwsseldimgt | onal vi ew of the i nk refill unit in

90K Bl S0 5 SRR R i B Be e
IG Htmpkeddo the LAPeanolding in azcceddnoﬂwltMQletahp}acmfelSaqmésent invention;

lmr;\é egltgls ?étq%ho%/vggi n?agm;tl' &g p%’tlgltrp%%pe%}n?eﬁ gfchﬁ pc?p C%%g%eg%rgéof a printhead
lmﬁgtdhadrclmlhmmulmsshmmamlﬂw) 16 tlé?rant ed sheets of nedia 8

For E 7R agBllloeSARTLAE of wTFEh BeidpEif frinfead integrated
cigwiteedulanshopnabFigs 1atugr to control the operation of

t he ?{g ML hto%g%ﬁ ur%ers de gww of %lh %ﬁtheg]d%nte%rateg cuchmttsEc?wn in Fig. 19;

prin ani 0 €xpose
pOSI Fig@iBdhows ztnhmdemrdemnwlof da\prmﬂxezﬁl infegratcé mrmﬁnsham ginig. 19 with

a ﬁﬂ%@gﬁg%%egg&se Rchiladhe input tray 3 (not shown for

arit eds 1T ndividual streets to the print
engi Rig. 22A 'Eh@vqouitmtISpewgn e view nf hudiatheak eisembly axfi ot 3 showing in

ARG Ok oRARSL Abah B R RIS fiBRfy bpgps. 1o
pri nflgn%-Balndpsu@@am@mntdnéFlgv%&Aé to the nedi a out put
trayg l% §§ ﬂ ar{iﬁts'él?e% gg)secugﬁ Jiew ofgﬁ«{] St&%fnhg %lohlhe L}H%\ﬁ%ad integrated

how t eprln 'S arrange oprln doc
Clrceééqthe&CPmmdam‘ea@eﬁhml source, such as a conputer

syst B ZAE B a QBLRaR &ﬂg ap%ﬁ%{fa{j{ugw of %naﬁﬁla% &F (Bfthe adhesive film

paper . his reg e printer uni
Pré?ré‘tlaiiqréallm&onnectl on with the conputer system 702 to

r ecng 2o P{hg?a%‘ecﬁfﬂl g%%ﬁle 1;11{?8;6*‘5 a&%{e&l{ cul ar

situa he externa uter System 702 is
pr ogFiarfrde atSdlep@m partialveaetion igevs pérb@ laminggk vwebtirn of the adhesive film
dlgfn?ngsémﬂ gdocunent, including receiving the docunment
"buffering it (step 704) and rasterizing it
( ste gm@;howaihel aftdgbmerd ofifhe s tathe LEP protldimg708) f or

tr anﬁ1@2§ §1’1CR% tﬁé)atfaaﬁnéﬁf 6intﬁeﬁf o9 ltﬁe p%nthead integrated circuits;

Fig. 29 shows a vertical sectional view of a single nozzle for ejecting ink, for use with the
invention, in a quiescent state;

Fig. 30 shows a vertical sectional view of the nozzle of Fig. 35 during an initial actuation
phase;

Fig. 31 shows a vertical sectional view of the nozzle of Fig. 36 later in the actuation phase;

Fig. 32 shows a perspective partial vertical sectional view of the nozzle of Fig. 35, at the
actuation state shown in Fig. 31;

Fig. 33 shows a perspective vertical section of the nozzle of Fig. 29, with ink omitted;
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The printer unit 2 according to one enbodi ment of the

present invention, receives the docunent fromthe
W@xa0e07ak7 conput er system 702 in the form of aPCT/AU2005/001916

conpressed, nulti-layer page jgmge, wherein control

el ectronics 766 buffers the image (step 710), and then

expands the inmage (step 712) for further processing.

Tﬂe Eigﬁ&@dﬁdlsﬁ@fiﬁé&h@ec}?&)ﬁﬁfqeﬁ%fdﬂebhﬁié ackz(esif By, 344) and

t hen _t ac ayer rom.t xpansi.on st i s .

conp B F5TeBs S RHEN PR AR PURBAI P B Pl Aty 35, ot the

aéteatiog std@tsRovrbiyt Fal. 36 be rendered (step 718) to forman

addi to printed.(if_ desired) using an

o v Sieodt ik ¥ Rl vie§ € B0t S 1hvi o1 b = 1o e

humaiﬁx@y"e sholBex plhmelew o thbacedt cOFibaBasSanith thaflear ath and movable
ers a&? En%; ned (step 720) to forma page that is

n‘%ﬁ 6??‘%"(? Y 4"BPi nthead for printing (step 722). In

this F@BX istiotvsal porspactiye medifical tsbiiogdlt diewssOe i giktedf W printhead chip

.the d ntto ntedls di yi,ded i toa
PR AL B Pl fenf o) 1F St SO Figh 351 | ne
art aiyd3@shoediaisthenptiotidis-wetionantion tragh an iikvhgabdray e kingle nozzle

o SRR ps o Pubk B RsRedare b SBY o 0 °

medi um t oF i‘gls gloArte Sﬂﬂl siaiwothe mmdpﬁ@tlchrﬁk}ﬁrhfc@lds ay ethefnead bend actuator;
t ext t dat.a.tak f
aﬁxl z{alggg ; 5ﬁ?V¥S| %{hr% {i\ ! gs\%nfx gle at Flﬁ%}g mkajete nozz{eoarprangement
ccatstrhxitetdeinhmmeiagewem&hg ges t hese cont one | ayer s by
repr them in_abst ure"
| aye & TrBs bl uB R rner P hahe SR Y o
col ofFigd4d ﬂmw@'h schematid ﬁowmg Q]M(dﬁiﬂﬂvel antl corlt@y Blbcks f@ssewitinthe printer
nt %Qetntf oé l.ows the base node M xed Raster Content
f HHHEE8oul d be under st ood by aperson skill ed
| n t iz, 4¢ thowk ialsehetrdatic Me@ipabe raimidashift beewqeninotalagplumns and dot shift
ct k om ses in some cases when data
retgls be m?h &\/Isé%g)elgsrqf% ng ’n particular, in one formall
over IF@p;éS alrogvs raeniuxeeiitaﬂlad acthhtaymomrgpfr arsie ndldnidoirs tehatianship to the
c soI ) enbodyi ng the
anzPe C%%%néggd Aé)lﬁ reg{s Y Otﬁt%%ﬂ sets out the print data
pr oc Etgs i gholos atdneulpdlagt'ameshwmg lagonfor elsingle pri6Br noksle in the printer of
t LQF reviously, data is delivered to the printer
ﬂ%ﬁ)?etsglg%slgmﬁﬁé formof a conpressed, nmulti-|ayer page
i mag&igatT havhie fome pgr@cesiievy obfhe tnminténaagasgperblyosiitbel cartridge unit
]?%ma}ng&h fly software-based conmputer system 702. In
€ print engine controller 766 processes this
dat aF %48’1@103’5 améxplodedhbrord parsigsoisede v yithemmintdpane assembly of Fig. 47;
EZEZIF% g?nsgmsr %a%)%éc%dgd ngoﬁt e%erszalé&% VYG%\Q of: ﬁg %Elér?ldé '8? the maintenance
aSsanbiwafElgS‘]ﬁem fic repr esent ation and ensur es t hat the
dat ag \%S Oss%%s LgeCEIQI?M GRS o%%e Hglﬁg%{cg asq,g 519% éﬁ‘gt'u{ngltly mounted to the
observing any constraints or reqU|renen &7 6R
cariralgs Wit ﬂ@rpresenttIMandJee cappsd stde di stri butor 730
dl st 57 d%blg WS %n?({jrega&?% L&, ﬁ{)le@fp Bf tﬁg Fr!ni’ilé $§nfi§e of the cradle
u |tyo piI pel I nes B.lﬁleplpelnesar
um@lamondmalto oy earhodimentiod the peasehtinvert§mence provi de
deco (e} ' .
o ohiar et o8 SR A ity Hilko GRTRARN d10 SR B Sive ssembly
ofbp plepenbiny@@on wmowiacsn the ffrafof efrucn8d of Elgs fbkeidilBy t he
dat ag;As§Qpsong pgﬁg&ﬁpé ﬁ%\%o&f 8 Su RSP ra‘é‘s%ﬁl%g {'Bigs. 51A and 51B

col or “contone plan a mask ‘deconpresso
aggeslapiodhsB aﬂa@nbhﬁn ot one
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20

(text) layer. Contone and nmask sealers 740 and 742
scal e the deconpressed contone and nmask pl anes

w0 e®petaizvel y, to take into account the size o0PCT/AB2005/001916

medi um onto whi ch the page iss§o be printed. The

scal ed contone planes are then dithered by ditherer

744. In one form a stochastic dispersed-dot dither is
usedFigJsd stkevsan wehapsdtive eide diaty (falie amplof the deppoid ab@tbly of Fig. 53
dithg a dispers ddott or, fbeﬂyency-qfdulated) di t her

PSR EEH S ar T HE R PES T e. | mage

det aFlgs. HlASIC showtvadodsivitiwls ©f Bif cialiie udid hechRif]tol bhesbodiment of the
whi |l e sinultaneously reproducing | ower spatia

PRPEGUIRANEs to their full color depth, when spatially

I nt e@icat e dnd S6Bah®@y exctidhabiidCiass éfahakdridietinitmitll thx chver assembly in
a%%Q:fuII%Edeslg%ed tp e relatively free of

SIS E AP QPRI RERF g ancy patterns when tiled across

t he FigngWA sl 59BGhow itdpsand ibztgoni perbeatieywiewsaE @dsnkt Fefill unit according
m ni .Size.required tqg. support a particul ar nunber

e adie o fus pigse pyeRfiony 6 16 x 8 bits for 257

i nt ey 5YC showe hs yxploteé vidwtol the édk rpfilamesofdige. I1Aeamd 57B;

conpasi in a dot conpositor. 746..0n.a .dot - hy- dot .
ey 25 o€ Shelh s e TR U i e Y R T T tooked with
thetaibekingspdris ofidhe dedr 4ssenatdy;a di stri buti on and drive

Fhe He 54 6 5 S o Do B ol D o

i nk Fiz. beA ehoxGtastlosksa@nnvtdh eicearf thecihk redidl zing and/ &2 peibt dnpi@e along line
AEQ%%EFt éine in a manner which will be described in

nor e &ééail |ater in the description. As will be

appr €@ 60R chowsherasngtioeh v swanfieoyle cbfilliunitiand thh @riprdngine along line
Bﬁ@g%}gfgontroller 766 to process the inmage for

printrng’ depend greatly upon the manner in which data

i s piFaséft elthwsl a ctdss-secti@ghvidwidf theaipk befillpmétsin ldbekifgogosition with the
.he i ngi ntepller 766 to enpl oy additiona
pé%f?&%?gggﬁggégéﬁgfﬁvgggmgonponents to performnore

pr oc Egs 6019 anirbdsisectiohd viiew onf the ivknirdfilluntthinslorlgugipesitipn with the print

' i .t comput er system 702.

© liﬁégﬁﬁ€g¥§ggfﬁéﬁgrint engi ne control ler 766 may

enpl oy fewer software and/or hardware conmponents to
performless processing thus relying upon the conputer
system 702 to process the inmage to a higher degree

before transmtting the data to the printer unit 2.

Fig. 5 provides a block representation of the

conponents necessary to performthe above nenti oned

tasks. In this arrangenent, the hardware pipelines 732

are enbodied in a Small Ofice Home Ofice Printer

Engi ne Chip (SoPEC) 766. As shown, a SoPEC device

consists of 3 distinct subsystens: a Centra

Processing Unit (CPU subsystem 771, a Dynam ¢ Random

Access Menory (DRAM subsystem 772 and a Print Engine

Pi pel ine (PEP) subsystem 773. The CPU subsystem 771

i ncludes a CPU 775 that controls and configures al

aspects of the other subsystens. It provides genera

support for interfacing and synchronizing all elenments

of the print engine 1. It also controls the | ow speed

comruni cation to QA chips (descri bed below. The CPU
subsystem 771 al so contains various peripherals to aid

the CPU 775, such as General Purpose
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[ nput Qutput (GPIO which includes notor control), an

Interrupt Controller Unit (ICU, LSS Master and
w@emenz12ti ners. The Serial Conmuni cati ons Bl oP&T/ABZEBF/001916

on the CPU subsystem provi desof full speed USBL. 1

interface to the host as well as an Inter SoPEC

Interface (1SI) to other SoPEC devices (not shown).
D‘ETT%HEEIAMESGRWEI@HrOWE’MBMeIEN&“Sr equests fromthe CPU,

and bl.ocks wi

ni cati ons. B| oc i.n
Dhe B ToTbes o S i e ieche Biens roendgny Midl supply tray 3
sypbits and arpplid'semWM tb I’l)EQﬁ’ifnaﬂG)yume tprigDbddide @6Mtkdlédtvithin the printer

c&g ARy SueBal e B SR vl O T et ovput oy 4 for

chiaﬁﬁxdx (isec ek fagid B dAn LADaicRdhescfeen ] dhhbleds sudf ol @h@sltthe operation of
qaccess to DRAM for all requestors. The DI U al so hides
}ter%meﬁb’}“e%‘rent ation specifics of the DRAM such as page
s I ze Fighonhers thé lib R the aritker @fitr 26den rt@tnep@se thé erirengihe 1 positioned in

ne, Pi peli PEP sub stem cce conpr e
e R b R e afi DL (o B RSP By °F i stown for
clarity) vad fqeds nidididualestetestto niedpfir@rengingrii nTlliEGﬁkﬁhti engiae flainelndes media

PHItatc rety'hteprlthe

g AR SRR HER gl S8 tand o MRy PE ) Epad assomoty
(cﬁmtbedl é)elam) dde pritdinigt andClbyequtrnsiliesy tBithe endia Depadesy 4 (shown
re(tTLEiDa and, where required, Tag Encoder (TE). The CDU

exp ar?ds t he JPEG conpressed contone (typically CWK)

| ayefg, 3 tstt&mhﬁﬁllgxlpm’sdﬁvﬁth@pmmﬂpme%e drrdnged @vielint Hepernts received
ﬁ%ay%r ex?eérrl] 8o n g atrs) I'a]tgcg-flr-ﬁ%utgl:n ?C?%%ﬁ nﬁnt k;§%1n9 me ggssuclfl U a sheet of

pepeenin thik adgatdhthe printe wnit 2uum:lt1de2 ai alscthled] pagectiva }:Wi’(hl thé ¢dngpmter system
7662)3( %ﬁg(%:gv%lpge%grg)?es%e fdgtk':?lbag 89@&:{&3" a%m hﬂeov‘(’)nuﬂI %c{e aFcomputer system
T0hs progratmest tagerforsn warioed st uimfvﬁeé nnsprutting a@ommnne inelldeidg receiving

tl%nr#o%urée%g{%e.p 7I?.ﬂgb@%%¥1%ﬁ gsﬁ Q ﬂlk)ax%dgrgsrtesr Zgl apn @tﬁ;ﬁ |386 tgen c((?mpressmg
1t OFRAIVI 08T foe tramsandnsidn &t tagprinte unht@. Hal f t one Corrp05| tor Uni t
( HCU)Fhe :Q’H{&pmﬂ{ Eglg{o‘%ldxﬁg % § ené o%1mc>ta1¥ GF th%nlgjres%gmo%ntitoﬁsreceives the

positio "ayer™ ov
doagghtt frony tl‘m exteenag koroputdy esmdn I7 83 ar thA foromder canipressed multi-layer page

1@%5?\81?&#%}1% tng glﬁ%ﬁwf% %@?} QI?EGTJ@(IE %E%%g(?tg L0 gllaﬂdsl&%xg%\%g the image
(stap B2rfoa rﬁnéllesprocﬁessbmg | Bheadxpatdtdicantape ﬂuayedls clﬁueréd Gtep t7h41)sand then the
BB, Ay ) DIB9Sy S 710,
Cedledrdalé paysHedbd mndsredHgteCRAB) d:mﬁmn elln sdditichal Ryérgtedregutinted (if desired)
uﬁ% ?Jn Abdey ﬁlkyth at 3! bb Lﬁﬁ}‘?gmv g él%gé nﬁ“ﬁedbliltgi‘( éltﬂeied contone

. 'S not aval r t es ur pose
anch enfriated rlayesst @g eombunide@tep I\T@.@)z toefo@o rmpengs dlvatris GUDNB)A to a printhead for
for dead nozzles in the printhead by col or
pﬁ%@%ﬁ%ﬁﬁand error diffusing of dead nozzle data
i nt ols thiy putidilargpridugementT ilee dats @éspeiafed [with| the elocunent to be printed is
t franed) )
AFRBIAR. SR ioh R Bk 1 o, ol 5 e 8 o et esoluion
contonPRldr iinagea lapert for waged ior dackgriund cDIKS) . OpFtignally,\colar¢fetext can be

S%?Frﬁ%ﬂéztgé Iﬁdé 1@@?&5‘2&6&%@?—%{ @%@@M&@%@Q%&ﬁ% '_.a%ert {3 texturing text

an(c beepars with tealof daantaken ifnm dnoiades otUfipm fat [colprsat Thetyinting architecture
géﬁéﬁl‘ii?ép tﬁéSQ %gnt[)l?et ﬁyers by representing them in abstract “image” and “texture” layers

o

which can refer to either image data or flat color data. This division of data into layers based on

content follows the base mode Mixed Raster Content (MRC) mode as would be understood by a



10

15

20

25

30

35

(pclk), while the PrintHead Interface (PH) renoves
data fromthe FIFO and sends it to the printhead at a

WO 2006/02f122/ 3 times the systemclock rate. |n tP€I/AU2005/001916
preferred form the DRAMis 2,5Mytes in size, of
whi ch about 2Moytes are avail a Il e for conpressed page
store data. A conpressed page is received in two or

pBi‘é‘dSnesklﬂﬁH (ii@the wde ¢ thk@th@ tMIt@Bas@ fnoba fﬂlﬁ&‘prﬁhﬁ)g' g thifeCtul¥BiAkEy/compromises in
As a band of i s copsuned by, t he PEP subs

th
SemRC e WHSR IR (P 0 PR R B B OV PR A1 GV s Fduced to a

309 RARGenfRYn Ben frodesd (BEI1ISH i’e@(ﬂﬁnoﬁ}i@ﬁb(ﬂ&mg ki compomagexplicitly.
US|n%band|n it i.s possible to rintin

bef oFés- ¢1HES OBHBY Bt de@r?&?csasg’é&’mg@g i, bR sl 406 piyg mentioned
pfoRs I UGka Relelivdf@ntolthe Bibge lﬁntti’lﬁi thd ‘clf&r&h ofSa adnyizyssed, multi-layer page
avallable for printi or, a buf der-r
T R e s S e A
sPAGE 768t B t@dthe Pitht bine GEITRIIEST 6o HadtedstEthizatata Uslig aannly hardware-

faC|I|tates the data transfer to either the DRAM ( or
beysd ¥ Her SoPEC device in nulti- SoPEC systens, as

descnipagdrebatifg)the Mataf i a0ldestrBoRECI3devosess amn dbe frs@da proprietary

r%n?ﬁ?}%t%t&%gﬁé 'ég\%qggﬁgg e]l)rﬁ@g%g?rf n@ﬁﬁ%gs (%harg]ch% d];t]; & s%rr& to the correct

hiafipaRERR{ca twhalk. obE@{fmg &ﬂymd)rﬁtramﬂ@ 0B OERIrCrASES o d&0 I&Eﬁmlsswn to these

dg]?f\éeltsﬁ gf,he %&5&%‘ élgmggtf% faggrtvsrt?dhgan bo ?airn oaagroprhéte one of a plurality of

pﬁiﬁﬁﬁ’eﬁm’_’ses gihe lﬁnpaliﬁbsfa&r iderdtichlng eﬁcklﬂ@thd:rpﬁk&l ﬂ&s&emd);ﬁdwde decompression,
ove. This can, rﬁwuce t he chance under - r un,

B R e bR FiRoSs are frao PrSE i olpes.
Cgmmeﬁﬁlpﬂlﬂeﬂmﬂ n@lﬂe@ﬁgﬁf@g[w ffortrecediling thé €atal. aiAacoh’Q)ne decompressor
t ng, recei ved and t he st of th dat a
b oo BBl R theroHIof RO RN P e St I gIPRishe e monotone
(tekS 14RO Cyntbitf i3y sﬁza@ﬁbn(b hitd PR dald hheeéecbinprea;mb amttone and mask

f data that he buff i f
IR NI | LT AN S T P

peiuiellj zed. Each SoPEC system can have several qual i ty
gts ﬁg{ 12%8% dev a%gqs'l%rg g(ﬁ{j‘n az)ycdotg r%4e 1\1/1\/I one form I'A stochastic

mmechani
didpersetiiddt iditlyer 6 usfelile Unnlilke asclp@éryd-&n (bxh&nmntudnmwtedmmleeg dispersed-

| .not be d urln rlnts u

Phio- iR b MR ol A Ipag® ety aimos
todic Idninpgfate Narramltign, \dalehslrplﬂtanédusig rﬁm&ﬁﬁngnlcb\*’er haallal frequencies to
D S e 0 B o s
desigheduarbrelaivels fiee dof objdvdonbletiow-dgguency pattnmy vx&blstnled across the image.
EOBLALR r Pl el DG LS A8 LR s o
1ﬁtﬁﬁsﬁﬂygdwelede .§.d6adb xBbita fIROAW (Mnhe}clbve\lfsal y as an EEPRCM

t hat |nthe S ec:lf |nf .
dead 'Ja é’tﬁ ere(?rg tgn 031 dg{1 C? g)}* ?g{ Pr%: g.ﬁot:llﬂ/édot basis to
p’r&&fltﬂd Hotudutat smyle aﬂos prmtmgt a’ﬂns aia@ﬂas ctbnwdedhb chtasdistribgtion and drive
1 o &4% nh ar rmtdl %u?u%] da ’?’at i) 0%1\490?/ é% oalé{uat%Is B,ewhich in turn
§ er? 15?1 TRG. TRe

d thé& resent for
daiild inlntot Heesj @Bt@ﬂ’lﬁ@nd(hv mnrectmzzlespf F20m dliel Opn’e@ aimeain d nragner which will be

(% ﬁg m Coﬁ%\tﬁlfﬁleﬁglt%de 10]rtl hat effectively acts as a

As will be appreciated, the components employed within the print engine controller 766 to
process the image for printing depend greatly upon the manner in which data is presented. In this
regard it may be possible for the print engine controller 766 to employ additional software and/or

hardware components to perform more processing within the printer unit 2 thus reducing the
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CPU in the SoPEC device runs a logical QA chip (i.e.,

a software QA chip). Usually, all QA chips in the
w@y®bemiar e physically identical, with only thBCT/AU2005/001916

contents of flash nenory diffggentiating one fromthe

ot her. Each SoPEC device has two LSS system buses that

can communi cate with QA devices for system

raiaﬁ&wpbﬁ ﬂﬁtcbxaﬁutarhglstérﬁ k02 S@w@namap,um pritd enghind @hgaler 766 may employ

nunbe vi.ces can be used bus and. t E

fpwEise ﬁeuaﬁ th gaTQXY%rFe“mT‘iP%“eBﬁ r‘8§1‘3¥‘€ s WOFF?S‘Pﬁé us relying upon the

compR@tdysom t702 ko Piobddt Ee iAscidth higter Qpretebdfee Srafidh@iting thedata to the

separate LSS busses. In use, the |ogical QA
p&‘B‘ﬁ‘h‘H‘ﬁ ates with the ink QA to deternine renaining

i nk. Fihe prémdey afticum répresehtifon( theScompoiiamny necak@d topdrform the above
ver [ f

refer t.o t.he orlnter The ation fro
SR HNeg e 1Py S e T BOle (e Sbicied Tya Sonall Office
Hobrr@hye Pﬂﬂd&r@@tnbﬁhﬂﬁ(@bﬂﬂl)ﬂ?%ﬁ@k@lshdv@ﬂ alSoPBC kevitd @aiisto6f 3 distinct

AN NN NI e I PV

(ﬂRg'M) ahbsﬁdt@m AT knd 3. PrlhﬂEﬂéilﬁ Pisetihe(PERTsubsirei TTRNT |,

Ry AUt SRRl PR 0 i A s o

othseshbsy&ineat. prd\sdeWgéﬂerdb eupppp e Grtataethg ahd Eynaﬁﬁ’ﬁﬁng el Elefents of the

t.her ef t h t th
PG R KPSy e T CUBh o B A PR b e Ribamom. me
CRE] sibdyktems7 76 YRG bmmaimssuaﬁgusqjaﬂplfemlﬁmaidl thengPU I‘Yes @p@rat(}eﬁéral Purpose

quggtd?ﬁ?qug{ﬂghﬁ, b OIS R o of o'l)agn fk” 0 @.ﬁl[érgg (ICU), LSS

l\beeteo\and Rerenil tﬁr@ n&“hél’ Serigd rdontmumitgtisie Hlodks (Sﬂ“B:;vwm tha CPU subsystem

risiae el ps e GBE4R8 SN Eeghanhi e 15D t0 other

SeREC dévdge (nonsHowh)) 1 s shaped and sized to be recei ved

\émot, 2 Lﬁg?@m {S)k?t)%%%erﬁg%?cé%zptstarg%{e%tg %rging g? gﬂ e%rla kl’_ﬂlgmu%ca%ons Block

(8CB)Jdng isuks witHini the PBP tsulsspsteranIihg ﬂDP&“d»/Its@bsbﬁerﬁlﬁé,chnd in particular the

Wusst ne el rg{;@&ﬁ%arg:ntra%e %%t \((l)%lfo?sr(;rlglllllefstg %{?d geﬁc%rmﬁrileers] %Vh?crsﬁx request should
Wit sccasse ﬂhl]ﬁd’&MOthB\DIUhrlﬂMésrbashgemLmnﬁgui@l menetaes) to #llow sufficient
a%c:élgsnﬁ)r @%lélﬁ/ln gor}llgll r]éﬁltleasp S C@l\é ] ous?sggﬁdéé tl1ie::l' 11%' (e)r%eenq%tloa specifics of the
DHAM syahi asphgegme;nunﬁsmfrbsﬁshnﬂ wfresh ritaput s f romthe user

: EEF{}E‘ i anofmet %‘Pelp (Elgéle) dsystem277 g?%gtsgfﬁnﬁfe}%sed Jages fic from DRAM
agdrendaps thed wrhnlnmi daﬂs dortalpiven @rihtr loieldesjlnecj ot bipointhedd lniniface (PHI) that
ccrlﬁmum%eg%es (%}C'I?g a%v%h ?l];el}ta%] %éeg‘g ﬁé‘\i}\g %fsge At tgg rpglngrel gnsi"o plpehne is the
C@n@n@DecWitﬂUmE(ﬂéX[Bﬂasslew Bi-feveldXqobdzd éIcBE) anyly \@liereFlregulre@ Tag Encoder

(B B oAl inc Brge0SALL GONSERLBis0ly BV ayers, he LD

orage no
eppand the atmlnlasssshﬂulrleyvelzlaya ifigtpisallydn urelrthmEE eB®gerdnly WegBge tags for later

rendering (typically in IR or K ink), in the event that the printer unit 2 has Netpage capabilities (see
the cross referenced documents for a detailed explanation of the Netpage system). The output from
the first stage is a set of buffers: the Contone FIFO unit (CFU), the Spot FIFO Unit (SFU), and the
Tag FIFO Unit (TFU). The CFU and SFU buffers are implemented in DRAM.

The second stage is the Halftone Compositor Unit (HCU), which dithers the contone layer

and composites position tags and the bi-level spot layer over the resulting bi-level dithered layer.
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Each of these parts are assenbled together to form an
integral unit which conbines ink storage neans

wo ogedrae7 with the ink ejection means. Such anPCT/AU2005/001916
arrangenent ensures that the bpk is directly supplied
to the printhead assenbly 22 for printing, as
requi red, and should there be a need to repl ace either
0 r bt funtHer bhedmipbitigt (Qiha@caﬂ be ﬁﬂ@e@éﬂtdﬁﬁg bgRsligssRA Meprinthead with

readi | n e ent i r
“P‘? g@’e&ﬁﬁlﬁvwe i%“%%%o%? Ching S&fih’r‘g‘fﬁﬁ ﬂ@ta refREOgped figm this stage,
"‘1’““’“‘9“ il ifni mby 0 befknbn Uitep:aidftal.y Fof ciaifle, H0GrihMEad may be

U b5t Mt FEEMY Aol ol pied: BGRaRs wf chooded s

nlafpde pﬁﬂﬁecsmcn: Age 1mdndtasa11451ev(\zhe‘dsr t%ﬁg@ﬁ’@ésys) The i nk

refi i.t, and the 0 s of doc
Car t 17 06 Qi By g RogAE RO stion ChR P Ovipr g nozzles in the
pfihﬂxédﬂ&xly cebot @hdbivy ahd égor@iffising op dal hbLRMata! K8 surrounding dots.

t t i,nt | .pt.i d .
ot nparelts R b ot it G Brilin dMER e dn dutfered and
vxtéium fora sat dfeiael bufend ﬁor&SBlG)MM viigSa Bbtife W&se@ lUinb e]dw'rU) nor e
et a at er
car A o5 ™ 5 gk o hABR gkt et e gtoged norace via

aaindFIFmTﬁhe desF IEOS}Umtsaiatal fodrh ¢ Lﬁl&C]L@ﬂ@lﬂhﬂf (mrﬁeﬂﬁﬁystem clock rate

AR Pl e e SrhoBe e Jr s HeEp migmpas it 1o e

ptilthead nderasd of @/3afmes e sfyftafreloalt ra@d. t her en d These posts

20 242 o QUGS i MR S, TELLEDANSE, S5 20 e e

ai/anlhble tHdSrI w@tpresdedipage Lote [data. iAnkongitess@l Fagé MOleceiAM fwd 6 more bands,
ersi.de corre ondln ch.of. the ink stor

Wltil 1um eagf %%nd% dZEl 1aaelinﬂ t hg ﬁ%iaﬂd 8 61%; PAge 1%8%%%9% the PEP

suﬂsmenn k73oﬁot bmttmgha&wabapa icdn @f downlwadedl yThe xéwe balidgay be for the current

pide &}erﬁgxtrlanegs seals. The rings seals are co-nvol ded

vﬁ toﬁ RE PR out I et nol di ng 27 and seal against the

| nk Usinghending it isq»omhlmtorbegd pﬂﬂﬁ@'ﬁ)ﬂ)age Hefbrerthd@thpled @tipressed page

t] et noldin soni cal | lL.ded ta .
s e e b o ) e, M 2R SR oe pming or o
bh@ngndemiwmadty ol of the franme 25 are a series of i nk
g;""’:”'t%léé’ %%begged @? d gg?n a{age 1S ccimebéesseadn age ilat%%ﬁs oPtﬁol cP]Igmands from
- therflostdR(l, laed faoflitatesshe ddta wensfenko sitter &geDRMMUbe® another SOPEC device in
: ' I o e ink outlet molding 27 is
m&gf%pgfgfc?sgﬁ?]ﬁ% a%%?f‘b\f\g%&"wgh i nk downpipe 30 is in
f1 ui ¥udtgrinSofiECateiioes oan bhused spdietraties eimﬂodmms,emﬂ cilmpeﬁbﬁn different
ng. 27.Ihe r Ieeve
“RTE ST BT LYl 8: haspudih. Tof Rfivt il Ryme.gres o sopeC
dpricgviadds wed amplyf fooWs ionbard PEAM.i whikeadthas Sﬂ?ﬁﬂ yevwdeenttends to the
vér ouk ﬁecglnéfegstl an%%l%%?al[gg@%cglrgﬁe GA P ??1 nl?o%%' leﬁ1 tganaré/ ucéj the chance of
blﬁflfdr undpr-poy, whicB Sardragpenan thecvent thahie ponter copmreh@s pﬁnteg(aipage prior to
a]%l ﬂxllétdlgtg}%mt]ﬁ ? g?eqfemggg%ﬁreg a111<1<t!hg ?egf(%r tfée %aga; ig nf ﬁorgac{‘eetlvré nitlme Adding an
exyral SOPEQrigvise b dg uemtory biffdring ng')abﬂltIBSthubhk thetaoroanfes data that can be
bR Bleh Hiront!SiRe i1G iHs; qisi &*dw Al R AR G Rk PS! oW
appl Fedh SoPEGheysiém ocaeniase élsef_teratlnqltahef assprazmr (%)e déhacesfdemgned to

céoBSraéé%M Ea@g et Itot erilsgre(tﬁg Suality of the printer‘ mechanics, the quality of the ink

supply so the printhead nozzles will not be damaged during prints, and the quality of the software

to ensure printheads and mechanics are not damaged.
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Fig. 9). The air vents 4 1 are connected to the
interior of the ink bag in each ink storage nodul e 45
W@ cmsoritbed below). Ink is fed through the filPCTHyUP®EN01916
35 and drawn up the ink downpipe 30 into the ink
storage volunme. During the filling process, the
cartridge unit is tilted so that the air vents 4 1 are
t he Noghalyt eqhi piintind) SERIM will hbweear 88@EaEd PenterMinild@E, which stores

KA T ST R [0 A

mfay Ia:lﬁdcoafadx RUDA eﬂlwfw}mhr storSK ichrtritigte Wﬂbfiﬁx&n isfck B the amount of ink
W reciate th rain
PG R PBARED F ROV GPEAEHEAR &AW RLTHFEY D Brgpigh that sores

p@ﬁtlldabepmhﬁﬁmam ssittownddad rok4ls maﬂ;ﬁng @ndlﬁr,mtﬁd%l& ch@W®dristics. The

re |u8{% glag glsé?o s :92.00 q,lginéb]gtol%g é‘xﬂl nal? 1¥1f f&nl mhp?g the type/colour of

the rbledl tBoamanmbnink dtegent for eefiiling. ViticlCRAN® thé SSHBE device can optionally

RO oo Thn Gore Of o P BES st oSt sau{ T Finaty, e
CBUgmthe SoPBG; dmrﬁmsaﬂdglm QA dfphe.t @ fivake G4 olnp)g e
noau

s ob B QX s BT G g S P S copints o flash

nﬁrnnnrtchﬂfemitmﬁ@&éﬁmmmésthéro t he underside of the frane

25 | .et de th
uni taﬁ éqo?’%iﬁ%te}u? %atngxy%ﬁgg Fyégza)l lflvgs t Vclci:lrgcoglﬁg%l?qaa[)e 'gadgfi devices for
systetnoayteati@tibry alhbmk lumge tadmemdmge 2 Brgd &Mnhéltbf&‘hm tlSvu(eB @4n be used per
rota

blfshanw tpost%tan e Fys{‘% is unrﬁ%trl%?d ggﬁglg &x%eﬁg%n ﬁhgth{m er ?)% and ink QA
déwnesrdtoutdrte oBBepafatqiSS’iiueset he outer |ine of apertures

37. The p ate 3 es. 39

out | €t £ ngtlo%cﬁo% cottr ! ‘fmcﬁ?e% i é%(%hef 'ing Eépt ﬁe&ﬁt%e remaining ink. The
r@lyrﬁcmn: ﬂlecmik QAds mﬂteln&dateﬂnﬂ'lﬂh rafgreﬁ@e to Tﬁb@rmteer\edl“ heetafication from the

0 a fl.an rojectin

oA 68 TR 08 St 90 %8 SRR By ap rations
alahdntwaﬂlobwaehtmglesepﬂsfﬁmﬂduﬂc@Ased in nmore detail bel ow.

Thel ?%HJ%ES% %gcwaegstile:&\ ¥h1P_s 18 a%th%rflc?teé E}(Ie w%;afr %d[ G unqures In the
pliegerred erhbaglimend, HMAGERHA I\Mdﬂl‘entldeorf is apael f@5daot, aIt(h]é'SAr_a;l used for program
cglgdéfth?[\%ht of &51%9&031@%' 8&%% P”&t As best shown In

ifes 45 are mounted to the
undeAs wdik be fapprbraatéd, dheZSOI’EQthéVEX tterefore womwrdshibe overall operation of the

p1J Iﬂq{@/ 'ﬁ_edpﬁldf%?}{ﬂng’?gssént?aq dﬁg 81% T(Sgg ggkst . %‘yg@:?%ési%é)and controlling

or ag & nn

ths h)ptmthnrpf itleoihdividaal compdsients Oﬂﬂ?up plit eaglde 140 facitikatdopript A dia handling,

i S: | exi bl e, air inperneable thernoplastic
a%ﬁauﬁ?gggﬁ&quﬁﬁqar(r) which allows ink to be retained

therein in a pressurl sed state. The flexible bag 46

can gxhARG:AS is filled with ink andcol |l apse as ink

I S consumng ThIS is discussed in nore detail later

wi t hTheprart engiee { ds sHownriefetail imBigp rioadsk awhansists of Frqgmain parts: a

gﬁgﬁt i g 46 extends between an upper

J&&%dlﬁ%dlgﬂﬁﬁ%l ower plate nmenber 48. It is

heat Theetateideq onit 40 nd bhapgd and sited tplbatresivdd vathih the cfadle unit 12 and

se@ﬁ}e@inr 0 d1't191b£y 2 a%ler asy}rﬁ) Fl rﬁBunPéd% @e%@%i‘c.‘l %h% Stadle unit 12 is in turn
to receive a valve I nser . e val ve

cqnﬁg@pd toHm Sixgdhwithih ¢ite pyiateyenitlBtodrrdlitate pontinge@s discussed above.

Fig. 7 shows the print engine 1 in its assembled form with cartridge unit 10 secured in the

cradle unit 12 and cover assembly 11 closed. The print engine 1 controls various aspects

associated with printing in response to user inputs from the user interface 5 of the printer unit 2.
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valve 17. The valve insert 49 is positioned such that
it can communicate directly with a port 5 1 fornmed in

wo b@eory2sur f ace 42 to receive ink from an i nkPeBAURI05/001916
unit, as well as an outlet 52540 deliver ink to the
print head assenbly 22. As best shown in Fig. 14, the
inlet valve 15 receives the ink delivery needle of an

Thede dspdetsl theludfel thanggbrtSpUES @ diadiast the bithtBésdin & ®hirblled manner and the

ositianed ip the port 5 1 .in the upper surface 42.
°$ﬂ¥ﬂ*%ﬁ% m%gFWEOT%%P§”%¥ﬁ§S@eB#ﬁ@%&ggﬁd opens when the
refill unit (described below) docks with the cartridge

unit 10, Conversely, the outlet valve 18 is biased
open (éﬁﬁ‘d@fbag‘és when the refill unit docks. A filter

215 by esrfidghaniend {sahéwen inodetdilein @ids| ®tndval Wathi refefeli€ to the exploded
ilter 15 siz renmpve

upper._.pl ate nenber 47, The d.t
VO i S 1 R anit ) eaperaly,p s o e o, 2 ] Tk Storage modile
aSanue 21 CoprirlRaddsiintbl PR anduliidigenaGamsR®UeIst a nozzl e

from_operating. The outl et valve connects to a.conduit . .
2" R LRGP e “GFRERE S T G et s combines in
sthenge picpe togdtleakvitk 1ice inM\BRetidnnteahs) KSisch @h agengasanddbytes2thdt the ink is

is placed jnto the main ho 20,. t.he coll.ar, 216 seal s
il TR el Bat SR o 8 AP PRURGo RPN e be o need
tol teplackpgither @l tleofdlle ink sforage dr tie printheathalednstily] @hi® tart Beereadily done by
Iid.2t1 to hold the.X@Ive insert 49 in position. The
reRURIne sy oapts AP BL A" wi thin the collar 57 and the
I nsi diewedgethe operdting 1o off the printhend IO n@XNindredibh ghd supply toliénk. The top
under,si of the |i. . .The. pl gte. 4 lides do t he .
sSPRED o SretolEe oy o iR o i LA RS BBl of ink 10
répllenssh i thke nkbaarkoet mudules4 st ved heteddryaSThHehiak rafill Anit and the process of
enpties. .The length.of the bag 46 limts travel  of .
o ST BmEe T Wiror ol ook Sem oo Todfutes R Ene G tte of the

phifithead, the b tridpd ufiratess ap intagehl phnthoal] enviigedantevae@mbiy B3 that caps, wipes

I Nj b dth d. 9 [ h
shhPeCl wfie TRteratl RS SERr0aT vx Bt 'S

bi ases the bag 46 to expand and thereby naintains the

i nk ﬁ&}hbgdthe bag at a negative pressure. This avoids

i nk egﬁagéffron1the print head nozzl es. Bag

Cons tThe ohinrbodE2ACF thedartsitiger it Oinghoive idkihorlealstad itbBig. 10 and comprises
trietor 43 to resestablish the negativ Lessure L

o SRR ot Pl BT ot BF aPE BT et TR BRRM Bxtending s

vabn gt paircif postdlB prajectafrdnpiie undendideast therfraniedt edtlartesd.t Heese posts 26 are

f the.struts 19 and is,held in.place.by the .

pfER{eBe R Watichared R0l 20 REpE iyl B EE aPY il porived betow,

Wi t hiAm ihlowwtlet maling 27 bag islsotth® (at khdvaw) i€ vadgsilesorrebuding to each
- nel n raly fro el r, coll .

oB U SANETaIR I IR Al BB ol Bl FheGfht pffor has o pai

of mweardlp ext#inling sikicanefrink$ seatsl t Tiedesgsr dehle cirdo ed-mnddedh adth the ink outlet

' . . . fi it h .
o 4 P L 0 580 DB 053 SLbbl 25883 AP, e

e constri at ors
outlet exolflirtgl A7 oungina scneabpweeltier to sheBMdérsid¢ dishd ieckazular framp RS h
the uyppsr r .% S r.collar.57, This
causcl]e&s he : gé‘l?%e%:flglg 8&5?%\@{)%W ELug]r%t 52¥¥gi ard glg P% %OPVélg?es 30. Each
downpeect? hes deOafngtsbad 2D agitshper end to form a sealed connection with the ink outlet
of respective ink storage modules (described below). When the ink outlet molding 27 is welded to
the body 20, each ink downpipe 30 is in fluid communication with respective ink outlets in the

underside of the molding 27.
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During refilling, the negative pressure in the ink bag

46 draws ink out of the refill unit. The negative
w@e@sswie7 i s created by the constant force sprPeABZ005/001916

bi asing the lower plate 48 tooyards the retainer bar

55. When the ink bag is full, the negative pressure

di sappears. Wthout negative pressure in the ink bag

46, thekie slesve® 1rié Sdhntdted 1Bl Pr&RtRELif EQel(he sﬂ&ﬁyaﬁdi prov1des an air
ressure is re

The negat i ve stablished in th
A (R 5 e L Bt ges ingvoid paper
dﬁdﬁeloggmg (dzomséd fuhdbela®l.uat ors retract through t he

Pl 5 mgRgEh 3 % P Bk VEGRIES 06 SER AN, SRPI e Jhese filling
pORIERIEfor hé. mlﬁﬁlechagmg |o‘§th5 &ﬂédtdr@ge%bstegmh@ozltdﬁg{ Adsy&ybsaq@nt refilling of
t he a

not e SSIn
they 1pl, raﬁ??ea's%ﬁg’ha% “feﬁ ]I éeffél | g tdﬁf%b%iinlﬁf’?% n{ﬂﬁ assish B\?tmmal filling
proRésy,La VaBuiln§ isCdppB&icto the i ﬁelntsgd”ltm ltHéCtB}@ afificd M2 bB@e \z’zﬁﬁid@@umt 10 (see

(e es.the negati ve D ASS Y The
Fig §>nt & 31 VEUS éﬁ%w%ﬂ?imé ORiPT ﬁ%ﬁ ik 2 i jepohy1 ﬁ?f@%? module 45
(db5crlbed Bd86w). afichsifal dagt @dfillag b&rt % hrﬁrdﬁﬁdl Wpothé MR downpipe 30 into the

(?errﬁsel V% Oer;h ‘ﬁmﬁgﬂ( @ggg gﬁ}é@‘%&l gel %’ﬂeﬂi %?xﬁ%cgﬁo trlPat tﬂe air vents 41
aRsthie fl’(’@hyst $3ing @M edch | If Jthe: pRfUCtiRe Bk ai’ag,ea\rﬂl’m&ﬂ amtipfervacuum draws ink

s configured t xt ends e t
R ok, V9B 41 el St o Geh o BAE R R Fjednd ureed of ai.
SkHisd a;pﬂ«érscxhltnﬁ f&Bi PiDjpedciater hap 4ih Butibed ehtrd@sddeith ie.ink flow to the
Thes t hr ou rec sses 37 provided in the
PPW§?§°%P ﬂ%ﬁm Hmbgﬁ% ﬁ%tured by 1ugs (not shown)
f or mad shéwid iﬁﬁ:lmlm td)DZtheZ@wErOm&ﬁiﬁw 68 id }h&Vldel witthe ﬁhirahty of priming
. The_.u enent 62 h ur
PGSE Pl SR oGt PRt iRy e TR B SRS B sy ih one of the
chdnacloon htﬂtprm&eCHIMelﬂZtlwmmdﬂM&naﬂ)mbﬂts Headintsshertik\stozade modules 45
n body 20. The feed tubes 64 may be

Wstﬁclgﬁr es 1)
POV et %ﬁhlpﬁ‘eﬁtn 88? er coating to guard against ink
| eaka@en tlﬂéh&k stpjags modiidsare @, 4 solymaedling balh3d is dnskitkd into the filling

SISkl PELEL, (LCP) i ch o1 o1 o nuber. of

an be nolded so that its coefficient
of t Aempml ple Sdnsounts b@(fffﬂnde&ui%iotﬁtlheaﬁarm{ﬁi hat thefoutlet molding 30 to

pI&)IVidIF gl?ee I t%eV\{lmtlthl %Etpuc‘%c%l ?{gﬁ éty Ili]tl i tsﬁaé)y 18 ﬁiegn fé:l € %P/ hooking the
detents 88 i‘nto?sdot( Ghosshawseid t]haéjaolw)valanﬂhé fremu?ﬁjafdl ryﬁatmgg the plate 34 until the

an useth tire structur bo

fp RS o TR MR BB R Pt 1

nmuc h Theplatet3d s hdiat39itmrecéiee the imk awdetsl (et sheen) that project from the lower
sn%ﬁascg Ef;f{l? ﬂlﬁ?%ﬁl%%d 2t7 OT orgs%rﬁ{ g%]tal dﬁzﬁ% Eéle a ioé%sg Eﬁae ﬁ)%rt}og 40 projecting
dommwhrdlg MlthO’Bﬂ)bct\M) tlh ﬁ‘ahie QISQngch acs aad loagt bexming (sﬁrfa:ch discussed in more
4B phhe head integrated circuit (1C 74. LCP also has a

re aetlvely high stiffness with a nodulus that is

t ypi daé ink stordge messmblipditl 26 bf tha oartmlge p:hﬂa]sﬁ iis slgwnsindétaiam Figs. 11 to 14.
THEY SSRONALES: oSl SRE w25 R AA B! HPOIRY] B\ Giclosed uni
As hegt siewnao Afg G ltttctuﬂostorhgﬁrmmchldﬁe 7377 laregnmlnted veethe neieizale oﬁBa,e lid 21 and

e%!%l\{/dvgl?toltﬁe 1991\01%9&9 cgv t‘?es%% %rov\{cfeg b}‘?l the %%%dy ) Ese!: f*ngqg) The
One of the ink storage modules 45 is shown in isolation in Fig. 12, 13 and 14. Ink bag 46
is made from a flexible, air impermeable thermoplastic film such as Mylar® which allows ink to be

retained therein in a pressurised state. The flexible bag 46 can expand as it is filled with ink and
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mm 65 is also made froman LCP and has a plurality
of ink channels 67 forned along itslength. Each of the

WO posorearnel s 67 receive ink fromone of the fRedAURDE801916
64, and distribute the ink algng the I ength of the
print head assenbly 22. The channels are 1 nm w de and
separated by 0.75 mmthick walls. In the enbodi nent
SR s thiDE dofWeled MBHREE dBRisdt@Sn HloMedEMARBLvEh oference to the refilling
extending along its [ength. Each channel 67 receives
PrasRss Shayra 1o Kigy. 0§fDt he five feed tubes 64, which in

turn mHeqR! ﬁég %6 leQnds fbemeez{]ﬁl &pet Pgte ntkabet 41 A 16WEYILS member 48.
45 (see F| L@do reduce the ri sk of
st

T heemeied (s ds iRBIoo A ani S o & i SEMLSETIo g BpRer pife mermber

4665 akSQeffolSedivR as@cﬁ\le he Aondfnei Vil lindeft Hhas B inse |v§1v@ 18 Taﬁ)d an outlet
prevent cross channel m xing of the ink when the |

owe
veksprBer TBS viles saefibisdusitionod ﬁvéchdbﬁé? CAEREEEIEY Gpetyath a port 51

foafett %{TﬂhQ fop&aiteth Q@fé@éw@ﬁk %1% aﬁ nﬂﬁlreﬁﬁ $ni@fas @@l s &D&ﬁl@tdSZ to deliver
hol e best seen in Fig to. give five r

iffoloctbe pOntheRdRETBBL Ponhs bt éhé’@"ndf‘ Fighd4) B! e‘%@ﬁ“ﬁéﬁ rgegives the ink
dgmrﬂéilgﬂe @f &Qﬁikqgﬁlhﬁ’ﬂlﬁ@ls@%s@qﬁt@ﬂ disroddhQNgit bbl@tloned in the port 51 in the

centre-line of mber 6 directl

UpPeT HEHRE 2 e il sivo s Bt Gore PRyl opep Wh i R i (desribed
b@fo\xl?@éc@éwﬁﬁtlﬁféaﬂldgbﬁﬁnm de of the middle row need

conduits 70 from each hole 69 to the centr

SQ

i nk Camvaely. &b ewlet Ydvephy Fbapsstionee 25 cloggsy “Wg“‘? b unit docks,
fltleD2 15%80brs hB Sntibd¥o ARAMNE G2 i the ﬁ@éﬂﬁl@t@ nlebbt ¥y, The filter is sized to
under si de of the |ower nenber ? by gés ynmer se iing bbl
TepPYe) splid conpfpraingyts and ) bpRbles. t‘?‘?e SPBTCA SPPYS: FPTRIPSIPis A, Qubbles can
RevRith REPRbY Spérpiigne film or it may be in the fopn

of a thernoset film such as those fac EJ a ?¥w1&1 ds to th
Tech@eé’g‘ﬂ%é’al"}“?ﬁ‘g‘@%s tecy goBult ooiR v IS‘élgf’ ? 2T"which leads to the
d%blflﬁﬁlbg tSHay 21Ef Wﬂ%{x'tﬁln@ﬁt@ia@as&n@l‘ﬁm 18 dlac&dinpany/thain bbdy 20, the collar
43 ymer sealing film?7 i §f1nat wi t h adhesi ve
1§§‘@|1%°V8Wh%9trﬁlg§?'% 233 0’6¥1‘e§“ b W“P’thﬁ? and | ani nat ed

onto Tﬂélax Hf}qﬂzﬁf |f4¢@s ﬂiedttP €hd ﬁWmd%M&ﬂuﬁBl toﬂhold the valve insert 49 in

particularly effectjve | S

Aaniion + Sheslom b 48 UdeS avibivabs Sote 57 @fﬁfo“xﬁﬁ Iﬁ °f %js 2 oblpe four struts 19

ckRAdia e Rbfahe PRlepidd] ol ¢heWed? 12 2Phei 1Hats ad givdes ide«dn hetswee N9 as the bag 46
t hernposetting adh

Wl eastt CHETT R TOLS IR " AN LT i e 88 3F g, The length

e e 26l likits %Ttrdvbln@tﬁe I3éer @[ﬁﬁe 28 befotdit &racﬂels 11358 &tammg bar 55. A
woul d al so be§EUIt

PR Rrpesiing £4 Y bt 08 roifing RLP TP dhigh ogeRed P 59 to bias the
R agity@arid r@taihlrtgobeﬁ Gi5N Cind@rnvtiiih biabee the Ibhg‘ b Ity expand and thereby
di sposed .i_.nk _del.i p0|nts t he ddle r

BB e IS b Ha e P%@s“ffo) s it i pkaddHeiPhe printhead
soRfmwaIni cati on between the printhead IC 74 and the

channels 67. Figs 25 and 26 schematically show the

| aser ablation process in nore detail. The |am nated

fil mRBaglcémsedcsk.fromreel 240, past the |aser 238, and
B S G 25 M RS A BT Rl s
e ek aftélteaélﬂrreﬁlllﬁ@ dpdﬂa’ifodeﬂi‘he clofnsthbter 480le 8 iloveer h@il”ad 8Nthat abuts the ends of

tgf? gtgﬁsﬁ]e()t h 311431? Fad I t%s Letaint f)’cg% nge l%m grs ;gate Q§ glgc%eis ﬁ%vséardly within

ﬂo@@@@'ﬂaﬂﬁvﬁ |tﬁﬁ]gk Baé 46gd’mﬁptﬁ§ eFdib bewdd faatly 58 edéndtupevardly from the lower

c%?lgre%, t\é%n %g;%\rl goll §9. The panels 58 bow slightly inwards. The ink refill unit (described

below) has four constrictor actuators. When the refill docks with the cartridge unit, the constrictor
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curing tenperature. Fig 26 shows a hole 72 drilled by

the laser. The hole 72 is a blind hole that term nates
waomeifaee in the |ower PET |iner 236. Keepi ngPCTiaUu2005/001916

| ower PET |iner unbroken hel ps to keep contam nants

out of the hole 72. The upper2 PET |iner 234 collects

sone of the ablated material 244 renoved fromthe hole

acg‘%{ogsrexfeagfl{rcgé tlﬁéggrﬂggsfegao l}r# (‘i’ldtQE % {d@ﬁﬁ{e uB}FQ?g&ha?B@ioWards the lower
colIfBY a%istchgsednb p&rﬁﬁ Sewd Bovi fuktha4dwadsto areys ot daelt Fside of the bag 46.

detritus t .ect the | 7018 ROV refill unit.

e BYRRECRDHE TBY "G PR 4 e BEE Ho a8 ko 0U ofill un
TlTeh%gzitﬁ@ @fesﬂlfd i kegted by th\e Forstansfofee dprfingdvhbidsimg ﬁI@épwgzp@tq 183 to wards
the é&glﬁ%ég%u g’hgrgglg alg is Pu?l @Qgeg}? Ué gﬂe&gre' d?saﬁpears Without negative

I's not very
prédstidiif e illegusethat id shleskl dﬁhrécrlmgqmne fheapzalps a kR aagatiyfepressure is

re;qi;}eagn% od O A BEORERR HOSAP Mhil i huloded fibRPRE cadhghel sk the four

coihic@P Sotudbors retae shroweh tisppertures 6 in Herlided dhe baripd Renrdssid ran push the
ufsn%étcg]aaf #% ls;ac& t‘é:’@}!‘lsﬁgét G/Qp%r;pqar&e SeEb&E( ARE g?rﬁﬁvﬁ)strﬁkﬁt&f‘s‘b that they are

appropriate holes 72 are "
nbt§a&tingad the sldésyofithe bag g6 8¢ muadhi Thiswatlows the,bagAbde bge slightly, and as the

ink con LII 70 e ed i nt. Q5096 Re iSRG TEEEe.
injes gglve lrsﬂ1s§ Oé%iing‘ﬁéf 6%?&%%@854\% d}[&% mar k |nggs gjn bot h
the LCP noulding 65 and the film?7 1 or by using a

Y, t references to predeterm ned
P@T@E@@%E%@t he noul ding and/or the film ' b
can lige pafithéadubsambly 22sesholvnfipmoretvistafliip Rigad 5 it égﬁa é%‘% is gppted to be
SS. can ofte cau t O butlc@yBMaing 27 Fig.
B:'lc cﬁ’@ tpef Wgsg‘e L ks%l P&ié/l ca? Fe?gl% IRt 0B 0O but g 27 (see

very small holes). If
1ohe vision system | ooks for one or nore predeterm ned

h0| € 72 | 6'& %ﬁgst;ﬁn% %el?efr%}grr Aolrrlpﬁgeshaﬁl e@é‘rgatta h.@per member 62 which is

aI|g con ts 70 is nore dlreci Usshaned
o@ﬁﬁg.hlf@ltte ext'Ehds Wopbagit g @naifo bastyrA boeRsrh RESts 4k Ha “W%f -shape

ause the y LRI 8REseH BT provided in the
Cthﬂ%@e/ P@?e(% %Q}%fe ?Hpgl)a/\?}lgﬂt}geé I%g ?‘:hgél ks @E)Hr?gktl rict e%p ;0 0
ﬁgad plaleGulaad became eayttnred ppiugs (noaﬁid)“tnh pbidhengia ( secure the
{1‘_&5 The bI?E% liner 236 is peel ed away before
AP Hhd reci procating knives 248 trim.th M et
to sime whiretermnt @dtasepluralipr ¢fifpedrighes ﬁ@th%barééec?lﬁedt‘ﬂ&““t ¢ outlets in

T;\gg%z mlquilbef rw%eh 1‘16 pﬁb@&{d &ﬁl@l}lﬂ dliBestChie R ldidgl Q0.1 She feed tubes

rere e than attaching the filmto
6@ayriseiprolideg vdthcntohencadting ﬂolgn@fd agyipst jof %@kﬁ‘?e filmwhen

it is.attached .t aly he futilch it r
cont r O UPRerIne lhep?i Fﬁléﬁglfﬂl u&?&?@altp r chyffers a nu

e ex end conpl ete %g[%bj% Lar to that
mhﬁvatmdgaa Ibmbemﬂ@dusgthabuweﬁiawmq ﬂwgn%\ﬁéﬁaémgl gfmilar to
S 1(%)@2?[? W¥1;l rl]ag g‘%qgmﬁtéd ﬂ'ﬂ{ %ﬁgﬁggﬁﬁca&ﬁ" 8iffeR8& in thblCAERdof the printhead

| es 72 and causes fl ow +ructure
blkagcﬂtaalgmsult T4 fdmcnsgect elgsipng ghe yrderlyipgmoldings pavsapsthigire struc

Jfﬁle(%’t géi aregers 8H%@f% @HﬁfP ﬁ%ﬁ\@ﬁl@ﬁ@l&&oﬁhﬁmﬁdﬂ 1885 fhbn that in the non- mold

s each printhead |IC 74 and attaﬁ1 1d direction
Hirection HSQprWC wopatedyioc@ORIIE L e oMU e takfiosurs figt the mo

?ﬁlrh%rﬁg&% lcﬁ'I cﬁts Ns %B@ugétﬁ}(él%% ihe"%ﬁ Hﬁﬁi ddnt bh éR0prin€head integrated

CP noul no |l o
heétﬂt EDI74i BAP abe banrselativedy bigh ﬁt&:fqew %w@a&feﬁt ¥ Typically 5 times that
{ﬂ%&@tl LRtd8, %l.rsgpl U 1At g;t}b&fem@ﬁ(fh pEFaﬁﬂﬂ)l}@fop@lene
BEHOE ARY R er is within acceptable . o . e
; oI er asclest shhsndinsBigs é@d‘lmb’b%mb?rhéz RS b 9P, Ehagpsl Sppiguratio
r$ fglgrgfgné: Bovie? él(ekn%glc B?l ThifH id bordBY tHeRh & BNER alil@sive film 66. The lower

rmne ol nts on one or nore
umhM 65 is also mgde from an LCP and has a plurality of ink channels 67 formed along its

T3 2
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of the holes 72 in the film71. The PET liner 234 is
peel ed away i medi ately prior to attachnent to avoid
w@obamieati on. Again the die 260 heats the  PCT/AU2005/001916
thernosetting adhesive 220 (thsough the printhead I1C
74) until it is tacky but not cured. Only when the
series of printhead ICs 74 are stuck to the LCP
lengthl. diaoly ofSthe mﬂ@hﬁﬁt&lsfﬂﬂ rB@egzla ,inlt Horh toné bk faed Gibee @4, Byd distribute the
ure above .t

{@%@g‘? {?P%h oﬁ} ' &t 1%&?%(1\?@%&: 1yt2ﬁeh[§'f3 ﬂﬁ"e\l\gﬁ g%;ll(;}pl% wide and separated by

Ot sedimadsekiwdlleg adhesi ve Iayers wth di ffer ent curing

tenpergtures.. B lvin t he | ayer cur . .
t en‘pzj? ﬁ’ﬁf o<§1H\§%t sﬁﬂ\gn o lgeylg}zverzr? ber ﬁé%ﬁ Yﬁ E 6l+ extegdmg along its
lapthachet chather 87 edeives ink GrdnCE’nh}miﬂb dr fig 6= Red aves bAewhich in turn

thead 1Cs 74 ar ttache ured.. Ther npsetti .
BB 360 i TS B RN RIS G e TR e 2 of mixing
dtff‘eea’nﬂ&ﬂd)@éd ihks. fTh thia reghrd, RelieBOPTiMS 66 asd detsito kel e &Idﬁddual’hdk channels

AR ch el ST BP e edpvryagiet i ipmpled o the pper

neobkisg2. i t attaches to the LCP with an essentlally

| g‘reg lhg‘_hglg? ,?( Eﬁﬁfh ‘pﬁ{“?eé%é é%g%heé oogfﬁ)cgl} gqalc%%olef%g (best seen in Fig. 17)

td piee s eivisiafiolee 69 i thelbattiny eufack @Sthé Lwled mdnBersdsSt OMtg middle row of
the gur f

R R Pl SR o RETaR et i FoRE PR Gt pSRelRe G RRptbesd 1074

Asibest pecnrit E%aﬂﬁa&ﬂ&ﬂhiw of holgs Boni eltha s&lelméﬁﬁtmﬂdlﬁ) aow hedll conduits 70

TREHERY bR smare PP LR R S Pk 1w

t hr OlleferﬂnfgetoCEgd IBA, sthe @rmﬂ’leaﬂfﬂ@ mmhsmutdei td‘ thh hedér€iBe of the lower

e aR P arae Dt /By B Bk mafhe REfRfial? oy pe o peT or
Pb]ysulpﬁmaﬂ filpd, or #@oaglbe gnthevdrin of h ¢hehradsetsfilif2 sitch mthgh: thdvafactured by AL
"lfe%hnnf n%1sesé t f[{g’%rsnggﬁtglg 1o fat oo%qu% ﬁlf(h b%ﬁOSI t I\faﬂgn Ihg‘:t‘aroh & Chemical
Compatyhe dtle Ipf)]ymnnl setah@ ﬁh:‘:P7 mixud dhlmgatet withddlipgat ddygrsembigdh sides of a
c!a apﬁfnp & % Ilanbr]}laﬁeud’ on o 1’e ﬁtrs@eloots tg Cogvv\rqc\a/a lrJnSe S’ertt§51 !{% éaalt’tlrclzl?larly effective
ﬁéxtle Iﬂte Albiaitlklﬂoﬁ:éslﬂm 1ta sbhmkagechematimhyrﬁhdwn in Fig. 24. The central

S dhe

pglgglg I&Jn {V&; b:& 1ts Sauh %c\fllg([ E(est‘geeeng%ém %g}ég C?S]élg gayerfs 328{ and2%2)4 The outer
sunfces oihtée ﬁheun@settlhgradbbwe layen ece potctpd oy PRI byper 234 and 236, Mylar

HP%QQJO@E A0 LS9t detrinmental to ink flow Therefore

e adhesive viscosity range that provides a reliable
seal Figst Wo22A hidodRBe shost the pattearofoles 72alaso ddéqdelm@uginthe hdhesive film
7?%({}[? ecii/({%cr}iﬁthgtﬁ% %h%nﬁ}ll &y o@édt A xil?il #Dp 1}%{) &l% tnl{{dg e ergw \5)% Hgles 69 and the
engstolfi the condsige 30)tfor fhad vmnuni@ﬁorcmuwemhesmmawdd I07468d tx0thannels 67.
F%g 3? 'glgcgiés%eé%a!tlcalg/esgéw Eﬂgggrsglga'bfa? Erogegg %Llﬁ'(%g getg g h’P@-liammated film 71
isyfied firowi rsdd’éﬂ,t naststhatasqr 288, Iand/@pooaddmtaf re¢ltPd2r hedasemielan excimer laser

[].er I

Iil‘igi#g«% uv zgﬁ sh‘?ﬁ{éﬂ Qﬁe%§#ﬁ%§eg%§@&§% %a{ é’u?éal}’éf 1{a¥‘deﬁ If the adhesive
hardenst bafas the ptlhtéeefdoIGanordﬂlsthGPo goildingcéfammn eftachedy the seal may be

[ t il . )
a ot ﬁlsgchfl%ﬁgrlg C ag hscéd&éﬁg g‘felleﬁg%zl]%létt 43% gl{)&slﬁ%%l%gt%& flc}heeswe above its
CiHing tQMqu@umoE ig 2 showb e holet72rilled byetha fgsere Cilathel® F2ripmblind hole that

tegh&g]]a%g&nge%gre fhe %v%r {PEII; li':hér 6C i@%}g}% tﬁe %&fgﬁf@ﬂy& IEmbroken helps to

er than the sup con
kerpudodiiaminag’s . ouHeh the ltoﬂ'ﬁ’e72} hdhe spmr PETalinsr 334 eolfpctsrremp @f the ablated

n‘%{eﬁglgﬂq gerﬁcgveg %ﬁftﬁé ﬁ&lé %‘%%g %Qﬁ%g\é;ﬁeﬁ%ﬁﬂé ﬂl%qiqelf ilfn%{pdiately prior to

etween the carrier web
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face of the IC 74. To avoid this, recesses can be
formed in the attachnent surface of the printhead IC
wao eoohorxd27 nk t hat woul d ot herwi se be squeezed PCI/AU2(08/001916
channels 77. As shown in Fig 2| B, these recesses may
be a series of pits 264 about 10 microns in dianeter
and 5 m crons deep extendi ng al ong both sides of the

aB2h ik SHeONmWb 8R 1TIPANALSLiS 65 RaRO tBP@1dteditatBilhal NHLHBINSY other detritus
The added text u??i and relief they give the attachnent
thep pppeffectihe Buided t he adhesion to the film 71, The

t hi clRessshows thb ettRRhMITRE the Fikh i7m & the LOP tobidirgs 650 i”[lh'b Qﬁér drilled film

Thasted g ook Pt By KCPGROMNE 6heh oty HEF Fouljg o Teatvey fone

pf)]fy{ngi sRalimg! Reis alot heg ﬁﬂﬁ%ﬁﬂ Bédius-é7of0tlﬁe tiflRrene efesial Sbdk@ess and the
t he printhead {C 14,

we t he
IS 06 PP kTS B S Srieney B OE Fl f opadhed. A heated
dREAb SofeRt, %ﬁdoﬁbﬁot ope rlh@fh@mﬁfsetfdi@adh@d%ﬂﬂo tiigat # Gacky.t A @Bfon system (not

al so hul a nto the con The ti of . . .
ST e TS T bR POl [ AL P L LRy gp gpescaton with
t1f entid6r tRd Bk k@A tShed Ttd the bnlvRlddg ﬂt(btealﬂg 12B)7 Zhis Exebe done using

T RN R L U

rEfERARH &ﬁpréd’é%rrﬁﬁ@d feaﬂﬂﬂas af banvehe inttalding dn&/akthe fikm. 0T hik ben be particularly
prl n ga or between_etche

g@#’sﬁts the,; gatmg REBSI Cs'ﬂlngfte% 8%1ng Ig;(é)rs]?a :(’i%eﬂglmsfttlér? or L%oval of the
fﬁhaml ﬂxaﬂ?@ (t}lmoﬁky e8guUghalt BoREC 0 U thef ®fs1oangystamg ioky fornbee or more -

t etﬁ’g‘ggd Sm%lal Yl’a%ﬁlgl ?ﬁ’] d%?lﬁcg :l}?nl?Sn Itﬂg{ﬂ%glgll rgfw ﬁhtge 1& conduits 70 is

nﬁt@é iRk aﬁcea;ichﬂa@ fTHeWhlZﬂ,ve\MelfdmndﬁcﬂEdSﬁihé) ik tiola i i ﬂehs bécause they are
it sa i ckness of

ond |ch the.t
< g % e i i B bl PR Rl do caleulate 2
ceﬁtel }foﬁrfﬂ emd theﬁfreﬁaﬂ@ﬁcead (s Ve H’Hy}iﬂer as6 istpeclt awrylbefote 4tGchment, and

74 is .bein t.he dul us of the
TecRyPgaLpe if’f %%ngfr ﬁhgrfl g o ?ﬁea%fer TS {mA pol ymer
seal imglidg thenhdled it the (ﬂhﬁ@SSbeﬁfre 25s nitwhehte the Lat expuddigg is faster and

I{“}%& Feilhlgff ﬁéﬁ ?‘%ﬁé fhg&ﬁlggb h¥ bismgla\gg ﬂ%)e'r_ll%mﬁmﬁ ?618mg the film when it is

Ahched 1S thel nbuldiag mesizan djen@qufullynecrrmaﬂai schéhat dlei lmlid bxtend completely

tgtfggé!{]tfl% glg&l&xgg{pgr\éug ﬁéj oxfeﬁ%plﬁ&gs\gf?b %t;/ tlleler?a gmn lerly 1%§ %CP is ablated by the

e T Abigted DR basiyddda én the hglesmmci caused frw me@cag@ 50
mcr s th i ner |
one 1 %"gé(%z% hlile IREV‘FH% Pt {h%ielrhy p,lgn ‘et %u 9%33{12 afifthbd to the film 71.

H{dafeﬂﬁté 260 htldeedch pauthéad 3O 7# andatathea it the tfie 4¢ ohd@ tHe4v1510n system 262

RSt £330 R S B3R CHLYRAPBELD5. 8o moting

ipaslohgoheld soiglit becaiise the davialime fromlexamtils tstrigght drethe WEPexbuiding between

G5 B 1 TRt Py SESPAOBALREY s g sove, e

vagior syetbmicaiyaier@m tmltﬂthaaldls lo€it My asferepieyts preddténningd pajpésdn one or more
. u

e{)meoge% gﬁ éllr @8 ﬂgm%) € E:Pllnel ﬁtBX ia%gleWa{;v!ﬁfgmﬁé?ﬁg&f i&llu;ryro attachment

roupée og ca
to ansid rmtmmmaﬁcnd akhiowthadie 60 dteyts dlie fheinmistting gct}@svjss 220 (through the

Each pri d | C 74 is confi
pﬁpﬁmﬂq @ St iy }%é: b gﬁlrresd #1%?91{2&1 t&é ?a%;l%é é@‘—’p %ﬁl@ad ICs 74 are stuck
tb e ORI rrmoldh@ GSSvﬂ ﬂﬁ(ﬁlmn’/kl isnik éndlypcelredcbyl wising thé teperature above the

these no%zles eing divided into even
knowii curing teémperature.

Alternatively, the film can use thermosetting adhesive layers with different curing

temperatures. By giving the layer 224 a lower curing temperature than the layer 220, the film can
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and odd nozzles (640 each). Even and odd nozzles for

each col our are provided on different rows on the
weeioaptmad | C 74 and are aligned vertically toPQEATZIOA001916

true 1600 dpi printing, neani that nozzles 801 are

arranged in 10 rows, as clearly shown in Fig. 19. The

hori zontal distance between two adjacent nozzles 801

O RitBh &l A8 |c§re!l ¥né $.CB lﬂoﬁﬁin{@ 65 RMse thehtihiéadile 74 evetattaobd and cured.
di stance between r ows of nozz] es ]%ls base

Tflwmopfétn}gr e(gps%qs Plﬁél 15z FIO8s reh&B}P IBQ\Bseaalr g)are fp%}l?gﬁvsm film. A
ttfﬁﬁﬁ(ﬁ{iﬁh@ﬁln?i/s l%ﬁte?éf&?ﬁof@hﬁmrth@ﬁmﬁl@ad {0y BﬁSIﬁCB gﬁbﬁldmg can embed into
raction o a do I Ne corres I Ng t € i stanc
i e Ay BUR e T SRS 1 WG LCPAGY 20 8goaT mechanica
bbie Hﬁcil*s orefto eftdﬁ gnéi ﬂ&kg\dﬂlh ﬁaﬁﬂ@ﬁ&f theega | fﬁ@gu% Qfuriflg ol;zeratlon The
glven COl our nmus e SucC that the can. s I N
thermeneising Tesin afestveisurey &P BSHOMETY: wx%m%ﬁqm%ad IC that
WYBEthid $heABRPEHIS] tﬁénnhr&pa{s@dywtthlﬁ Ehepfiatestasstbiussed

below with reference to the tic, sectianal .
showni§ ¥ ifpgehempappartigt seqqp Ogﬁ‘SmB ‘i‘%ﬁ}‘é‘okf g “%ﬁ'swthead IC via

tilepolyintbr filB Bs shbR@ iR @lgyl . diak FlotettirGugh @ifenssaahifs 1701 R @mnderside of the
end of the flex PCB 79 tg expo &{)nduc dve tr.ac

e th
LEHonemiing T R o s A EEqot e TEHRpodpY Sqries FliSr 224 and
tllfegﬂx%ez Eﬁcfli;tof ﬂltB ch‘dn‘ii(ltls ?% blligﬂxemﬁxgthbﬂcg& maﬁiﬁuglﬂ”thé filen. [ idsl’iﬁxbﬁa:ﬂt to get the
| C 74. e tracks re then dire nnecat
RS 5D RESHOoTRPE AR e L Gl KON e end the LOP
moﬁﬂ&gh@ AgHqhgely léliﬁlﬂecf 1&@&1;16 ﬂﬁl %ﬂ‘fﬁbef b xo ROBwtae tdxlowahe/adhesive to bulge
aceur as well as a hi eqr
5 AT € st BRCH ERBROTRP VRS PG BaaRt py Hovever, 2

slsnbn Skt dFQdResivie FRgGRNSUMNES’ s@agmsofm bel 28zesfaFip 23) into the fiuid
ocess. It als

r sl I;S?n%g% Y %’g l%%)!gg’ %88‘5}5%, gldds gt élﬁtf)‘glan%lretff ?tijcof?;]o“é dl&le{eSme the adhesive
V%'d&ﬁk? Irhngde hﬁatfﬂrG%déEGBreTigqlatsedl Rethbeti fidve cﬁxfstrtchen piili misbelapbnd on the

IC 74. Th
dggwmogg(? c S ggg §g g\%:alp%gur%% ttlﬁzsl\gg'g rc}? 1? @gglﬁe su port Thermosetting
adhdsBedweih b@f&d’bsﬁﬁl&t\m’eh notheadPrdis avd 16000,000eehtiReise ROBsedPmicron-scale

ope NP, SNl St Ak, 0L 0L SO st
16w eSO HE ahyeant] l’sﬂ@lk:ﬁ sﬂﬂﬁ)vdeﬂaﬁehﬁrepmaed hdllﬁ&ldeslv@h?a&ugher viscosity.

Atta headIC nd. t he .f
T
cHitingls d&ﬁ'ﬂ)u&:l ifiptoeths trﬂfps 2% Itduingftb gérhyindiviewal sezzéd (mgtrﬁﬂrem) While Fig

dﬁ)tggtaatér CkS llﬂﬂag aBPreflﬁtS‘? grfnng‘d %,eﬁ tha?% i trlbu?gn ct(ljnmeefs 77 are much

shallgans ty sﬁmﬂpaﬁ&ﬁi&mﬁh HOlui thereoP mdlﬂxtmg) ps.i Hahdeythd; dlzat@s 77 are more
the tracks an

ir.corres d Qn
pﬁ?n[eﬁi) ﬁlg%ng & co%cﬁ]lon b}{] i}{,?aly lsé%ce {nh%gt\%gn |th§ tczrnérl it Leweb 22 and upper
f@cfe dfiie TCr7ac Ks amsid thik) eedegadcap ded §ormle¢1 in ﬂl@&ttaphrew mrfachef the printhead

E%Ifiécrﬁi t&z&%&lé{&%ﬁ&%é scfugez:e)a (P t'ile nl% hgﬁ? %’{ ﬁAs s&xow%n Fig 21B, these

ré@&%k inay e aQVIﬁﬁ'SajfbltpE@bﬁﬁ)ﬁt lasmmme nt timmetef fridci mivronamdep extending

ago 8&1551%8 IQ}( {}% eS%“ i )%lal lg/é&':clh% réne?‘s?:s%af %tt] %%86i trr[]gr?ﬁs nfhe added texture

4n8 Gelihhtﬁeysgmethb asachmel& csimﬁacq ailso aifls thé edlqsmetsenhe film/BnNt i on.

In Fi x .19 Q
pol y t]g'Blftﬁ,?s./)t%% Feﬁl in frillmfytlhea?f?c'a%g .}1&: eﬂteagleness of the ink seal it
;ﬁbxtldﬁsh Ad best Gectlan Flgs S?,lAtihé2BJ th pH@Ber ABaling Silm rse@édiihe ikl channels 77

ﬁg,ﬁ:g?rsef §1$en?aft_;fliprg1 d 5(51 94,02 l\%ﬁgg ﬂ%lclfﬁgu?ts %‘0 91? G3\Gaker gﬁgof the film.

hardens "an
However as the film 71 seals across the open end of the conduits 70 1t can also bulge or sag into

the conduit. The section of film that sags into a conduit 70 runs across several of the etched-
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own adhesive qualities after the printhead IC 74
attachnment process. Wth the flex PCB and the IC

w@rdoaoimael7 the wire connections 206 are nmade aPdI/AL2005/001916
protective encapsul ator. 202 aggled. In Fig. 18D, the
printhead 1C 74 and the flex PCB 79 are sinultaneously
attached to the support nolding 65 via the pol yner

chdnheéls 71 in {HipsSinthSadol@i TK eThet faggin@idapehisag dap ®etivle@xthardlls separating

A R AR et e e Bt ey el ap v ik (1R out of the

p'riﬂﬂheerdﬂ(lﬂahﬁdjoribﬁtv&eﬁ &ehedhanmels 770 Il m 71. As di scussed

oo il BRI i pirtes seaiBe i T PRUE pE i Rpygho account for

ahy sdBging Hsto id yomktitsf 70 whisd fnamtaim@ the et @vasthe lehdd evannels 77. The

ti.on s qgu ut the polyner

R s L SR PReRend 6 of't Fhe” shel f

pr oduitetmdtﬂi@fthemﬁcmkﬁnto thgls itsdd3; C- 18E show t he upper

| di ng, the

o SiedtE R R B0 % it Bl s g R e

condtiet*stifftlBssaoitih¢ thedivesieyer dy the piéxdhdad (@34 Edetlip prdbss e it; and,

in det 0 Vi O sly, t he present

i nve Oduﬁlg O%ltg? 3@8@1@ "b?g‘agﬁ %tg? | *ting and as

such A ﬁtﬁyrma‘r isedtling &itn 7 Cshickdiesa o€ 2 8 miangesladequats foe i@ printhead assembly
22 g}éolé"ﬁ!m yo“fﬁé/r agrrezgs%% the tgucplﬁess {c]) S%f 5&0 Qf geeéﬂ ibg ?S%Pﬁs \51&1 cplggspondmgly
intfeagr thel tehidbdity tod gh& ls&tl prdsmwut In g Ab]ﬁﬂﬂ{ghnmte descr1bed above, the
tk%%gs%t%%g ?aggrg ralf‘f 2 reonsp Ellmrl](t ge;{oéfgrlmﬂa carrlbr %esn is Igﬁ ?{Ol’(lf thick. The
PE® ot glapbheynme typreally ang 12 lrrhcm)ﬂs tlicky heat [ ng the 1Cs

abov neltin 0|nt f h hesi ve .l a

or eszl"ll ncgeﬁy 1nlets ?30 T Ig ermcsag I t:h% 1?| SHE af:f of 3 }lllth?a?i 5‘4 e mlets 73
Saﬂ)hemk mrebmytme nofzl¢stBo1 f(ddsmbEd ]:eluwdﬁth l’efeanbe(iO\ﬁgshB Sato 36) positioned

on Séelrliletg {l‘ﬁ k I%r S%S iélgl?'&ie {ﬂlte ?%ts Qoe a f pé) C?/h eS%o I5ln 2 eivegrg individual

ove Ive ne
1Ipei|7ﬁt )Acemdinglh,ehauhtmﬁv\mﬂhmytemdwhhaﬁlq:trmﬂpacb&’r’m-cge plysicalfsogrouped to
C
%Jaageemié %&ngr %mlpis‘glt}géné g&fi ? {1! atré lgﬁ%ro g)%fl ?%écally to minimize

pbwérrpoisimption and hBaw e darkegy ofcpalntnpg $S®St he flex onto the

I
PP NGERGS Erthd R i B iLERA D! ¥l GBI colgyes o nk (M
Ya KoanddR2 8nd co@@msﬁQSO]' mkpnlptn tperagolodd/ Wigh thedetrorzles eag d1V1ded into even
9(?1 no}gies 61‘(?fdc 1? rﬂo%l%kh pealcﬁn‘:EOIZuAT oxcfilded cal dl’f’ferent rows

uous e nu
op rthermmdmki ICC§4 gl arayhgmed veticalt to perfemameoldad dpighiméng meaning that

HQIZICQ%EFEI e%%g@& In iBrl‘ng r QE&Q‘W %SI:% Elé {?ZTL]}]Q %oJliorﬂgingstance between

er in avariety ar ‘man
o ﬂdthemkqugles $H nCs SIﬁQle irew shdlarp mn:rcﬁxsgwhlzs@ thelwrttchﬁ @stance between
t g
o FORETEN b0 T8 SRS Ay Q0 o o
exagt mémlter oidot Gfdsselts HEaaior nf adotdhb eeriraspond@g. to thesiiscmbm@e paper will

dg@% Eetivgexf{o@vﬁ':ﬂ%dmge%t VRE&) Cfb%aélgf opg\)éh 84 3 gnﬁgle% for a given

ang jolning e I'S” not stralg
celavtroist be guelothat theytoan fhaed 4nj ltﬂa@l@mp‘ad)% willbls ¢agcr1bad1ble1¢z\he
ICs 74 are intended to be spaced about 11 m crons
apart, neasured perpendicular to the joining edge. In
PRODUGFIQMYEEIOD the | eft nost ink delivery nozzles
/3 0%891%‘% nﬁegfé' o1 ﬁg(fdgafb%q)rwss]&schés&?bé%& mﬁ‘?‘efggﬁjce to the schematic

arranged |
sectional v1ews shown in Flgs 18B-18E. One known technique is shown in Fig. 18B. The

polyimide film is removed from one end of the flex PCB 79 to expose the conductive tracks 200.
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configuration. This arrangenent provides a degree of

overlap of nozzles at the join and maintains the pitch
wo@Roobh®1enzzl es to ensure that the drops of i NRCEAB2005/001916

delivered consistently along §he printing zone. This

arrangenment al so ensures that nore silicon is provided

at the edge of the 1C 74 to ensure sufficient |inkage.

TWﬂrdcs§ 200040é ﬁpabedcsﬁ tlidf ehep PRIiA tdgBfratih Withea MRZEIbESI pads on the printhead
er Ln,

1L FR5h S Gipalresibs GHPHGH ' HE 10 1-Bs IhyeQlabe & commonty

kijp@nf 20 TRB bbididd? &ncpi’eqﬂieb érdlex PCBAYe 8dr$ acdartdrs ifellaBBHigh degree of

the SoPEC .devi c 0 e stora
e SR rEing fhey i PR SR A STl PSSRty hisgoan be @ time
cdnB@hing bﬁgd&f&ﬂ@&@rdllrprﬁm@h&praﬂﬁcﬁ&g@mi Dhiso @ez;air@she support molding

SHRR0F R abed Sexoh Agh vy oAt BCBIE TR e PiRbend 1C 74,

Thd sdppeLsetBaLion eimntidedaledol emplaxityt i cal , s h apes ot her

B e e DS epd L G Syt 10 BS s pcm 79

(o8 Wt feset ﬂleO:fonddaﬁveﬂfachst @b the€sugpant enoadmgmﬁ)@rth e goBmEr film 71 before

wREgR08 hso Pl Rl A & et L 20 AhEH R R oad 1C and

the fflex BCB mcnthe Bupiphe neabed veith a/jblfnic filth s (Sl glack meé mm’ﬂ)e step as the

i iR SRR AR e oA R sl A5 SYLRSS wiring o

the flat PCR exythe bondaeitld sandk idome b airtoniated eﬁlﬁbrﬁ&t #hat spoicaiBdodates the tracks

ol PRGNk B ML, BB B Y facon ot
tridie ahd |t1m odnd madk eilk nbthgevear the rfmdﬁ’(tlg/ fnomecdnnédua@ ke tHayprmthead IC,

posi ti oni ng.equj catethet
engcgﬁdB/i %‘?’ s uged ip @ageylgﬁh (g né% a rssu eP\@eﬁaéloHP?eﬁsg 18 more time
effiGearadd bchﬁnerumﬂsapmctmﬁl t headhesi ve layer 71, and are

strat.eg Qs ed .at

and olh%@#%%s@ n% ﬁlﬁrelgt opfiplis ftgﬂﬁ'g gf%g Z)%Payélrlaffa&?“em that all use the
sanredcmslc tterlmlquee pivthe tpl’%ent rkvefiticmm InHag. NBICe the AR fREBTER isi attached to the

. seali. 0 .dist i but

?l%ln?r%qm%ﬁer tﬁ Pruﬂ%d II¢ ha 1sua#8qglreg Ilj"cé d% #hl éghc Elue ?IC}% t ehg%an adhesive
arkC2(B4toiagtachan thegotyadtr fibn Zhbavause mhd:pqunibi filoA7h mfrﬁﬁ lhandéns and loses its
ov%rtl g(ii‘%swecclﬂu%pp e%la%er7ﬂz? Prm eBd ?q 179 z?t ntt ?rogeas(s: hWCtF%] ex PE% and the IC
at%Bhade‘die wart echnediode206\ees mm@ amh ﬁlemmtmtlwéraapsulatoomz added

type Th h I 80 .m cron

i e iz T80, ol ERBERE 2P wfd i BB o 0 T ulRp atgghed to the
support Ireldiad ﬁﬁrmra ‘sheaiol}m@r ffi hhrﬁi17 1Thisng qeizltee richnt diecHientie Hlex and IC
se ara{e{}ebllt g-bo?e ¢a Ilegio L %W Ishsé nﬁlrcﬁ ﬁlg‘l }éeé tgerglon wlhé%e the conductive tracks
arg |1rrcerpbtayedsn|!p p:lla 1edlymdr tfim i 7k AStdoscuactUzbevet, ke ollymwer bidmh 71 tisoa laminate

t ' els t arvat.i .
sot {i:lg tll'aglLdsl %/ ! aqo@%]igr%ezdrbeeg“gﬁﬁlé Paﬁg' i tﬁlp %Oé’?la #He e;%%n?ep fﬁl% effectively
beewed i fkr®dB. dfips optionas qlivk 4RBsimple jalue@le &@Ilfnwr filot agh rincorporated

Ve I Fig. 22B shows nore clearly how

tr{c%?ﬁ%%{(&n gff#ﬂédsﬁ%ﬁ pg%gﬁet ched channels 77 forned in the

undeFeiadatetf Fighd 8ICC88E/shofvahe wppppingmben 62 lied lowerinesber §5 of the LCP

. . | y t [ .

o R DR RS O QLN s o
72 discuprsil it defdilerbevet he silicon wall 78 separ at es t he

chan th r

i or e tiita A IRIGERT bIBRsen HFerih RietfiSs Rlra @ RRMEp g pnd as such
the printheadd B rhatk srratiged tocdxtenth horizonelhasdress ’ﬂ@ v dih pf the printhéad assembly

23 Fol MReGhi ,i H&¥idual printhead ICs 74 are linked together in abutting arrangement across
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of the channel 77. It will be appreciated that this

hal ves the density of holes 72 required in the pol yner
waeabiorg2fil m 71. Fol l owi ng attachnment and al i BCBO2006001916

each of the printhead ICs 74 gp the surface of the

pol ynmer sealing film71, a flex PCB 79 (see Fig. 18)

is attached al ong an edge of the I1Cs 74 so that

1ok e oﬁh@ﬁ@&ﬁerafﬂdx POWEshoSANn Fexss Upiild B The pfifiedddAth 74 may be

a 75 to contr d erate the nozzl 801. As .
B o wreraartye R 2 B iedte bnfl 7 ey B ehiate pfige adhesive
lziy%ﬂﬁﬁdtth d;néssmg headinRsbe faling £ih ANdr molkidg theradhatie udger of the film 71

asse 22. The. fl CB, 79 na .al.s
s I oy o B eSO B T 8. At et PR B S g e 1€ (o
abdv th@tagéskwefnwnfgqmnt)caha the gdﬁeblee mpmeusef@e gre@baﬁgat wmitoghafit 71.
recel ve

16, the flex 79
s ASTHGHE T fed P e il ghAtes 35 R gyt to the polymer
fitdy N GoriathSatétg tdn gradk the ERL bivtbd Fg ppIWES filddr © predaérine time.
signals fromthe control circuitry of the cradle unit
12. A plurality of holes 80 are also forned al ong the
s TEEAPAgEKO{Gt he flex PCB 79 which provide a nmeans

for t ch'n the, flex P e. flan tion .40 of
the s Ree b Sl et Ao 00 24 B o el an Awos
19t Gized Papeell EGI 12 adividvenpagiicad a€s theurd b@mgﬁlﬁ&y%ked together The

a%ﬁnd%v@fuaﬁé‘@ﬁ{eg@@%ﬂg?%& bg %} { %ﬁgrffxwg%%eg&re%%%e otléer w1dths

medi arhs iprigthehdd2s p4 aiag bt dinkddeogarttien iche edietyGs wads fOm@rparticular manner

otae oY R oS g 42 1 PP Rsnl b 10h 27 S RPE ® o encs

torhib@petlie? tafosh & aaﬁnoﬁtfal lie@f PIs witheaderticas offsbt betaeadmeighboring ICs. A

ropri.ate .clip-1oc r VI AN a

GRG0 e Rone R REPE TRaenipi's e cIReipt i cdee i ot
shaghx\mﬂ he asuwfoa‘(h@rdfﬂe tolfsoilitatel péslﬁdmrgl a:hd&]ib, IOs a4 amfmtél’mied to be spaced

%l{t gr];}crgnasea %as%rﬁge ?raengﬁzul%tp % E% écnnmp%e Xm 8%\%11:}%’5, the left
st itk dblévesy mwhazled73careaclene amedtpp;&éw 1D tieelpitdhes éndmmamed in a triangle
cgbfléglilga%f) e ‘f‘ﬁfg %ﬁ%&g«%nq t%howdé %ef-gﬁee 03 og%rza aﬁgglnoz %ﬁ < _]Oqg and maintains
th‘ﬂ)p’[mh @f the dozdlas t€ anulpehas lhepllrc)pe of tnk atehEhsepecb@nﬁﬁtelﬂtbmhng the printing
z {1es t ?EIB S}?rgncgerfnfﬁtha S0 %gurgssglztﬁ%%sessehfﬁn Xs %rﬁ\ellraeég :&t? +fythe IC 74 to
ehbee m_fﬁhlcalt Hifiliagé. dWBl'Ist C@l‘ﬂpl‘ of\thedmdrmm blf the merlces pctﬂ’orfnledl By the SoPEC
%ﬁg%&lis%uiseécgfa% bnnt%e ?]scn}f 1onij)éﬂ %efngal%tr n th ?gézsz%%/ %gg%g Berformed in the
frintheady br méng dbo Heh:&rfomvﬂlbgﬂ;lﬁe%PECrdemp(a\de;bwdiag dn tls storage requirements.
IrqI {1%6 getge nég}%glo%: 1)|tp{/e§1ra{%d tﬁ}h rhe acgoprpan tr?an Illrtagg%%m%{nr (%Cnokﬁél disposed at
qme end pf thel IS t74 @rcdndes I:lxerrmpmmm mupraattbeadmtOt@p rmrrﬁmerﬂs wWHowever where

PR TRA MR 08, M Mt ot 3l e, i o, e
dr@pb&lwmmltaécsihelfm Drlttapgzed. NOZZLES One exanpl e of a

type ﬁl ! nl% sgr%cie\é Hﬁtﬁéadelc%{n%rb%ﬂ%@} ofsb%ha P se75fp%vided along an
S 8ht ot o a

t he pres I nven mprising a nozz
edge thesploridehngrowdd :uaute:ms ,fonmpdeivmgﬂn{ca}md @egq,weir fiecbntypl the operation of the

ng)r%zl;legs,;ﬁoqfo%ln %l]lg SE%%J 56%%063 FobfR it EOSItF(Jn g ffe lﬁ?sﬁ ggﬁi&;lg ?Irlrtehg surface of the

lvery nozzl e arran
aghestve layer 71 and aligning the ICs 74 such that they correctly align with the holes 72 formed in

the adhesive layer 71, fiducials 76 are also provided on the surface of the ICs 74. The fiducials 76
are in the form of markers that are readily identifiable by appropriate positioning equipment to

indicate the true position of the IC 74 with respect to a neighbouring IC and the surface of the
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silicon substrate 8015. Each of the nozzle
arrangenents 801 are identical, however groups of
woewslg12at r angenent s 801 are arranged to be feRCIAURN05/001916
different colored inks or fixggive. In this regard,
the nozzl e arrangenents are arranged in rows and are
staggered with respect to each other, allow ng closer
adiRsiob igerOfl, indkarélGtategiinlly H@itidhedtitiOedebadT tMOITs 34 ad along the length
ssi,bl.e wth a single row of nozzles. Such an
%@ﬁ%]ﬁi’er kes it possible to provide a high
denSiIrt yrdafto 2Rt &R, ink Hom ehecits G2 fohafee i thaPolsMSGsealing film 71 and to

RGP Gae e e e 75 1 bl SoorSh PARBE o 5F re e o shov

imMo#zbes Anu@deh of @wheah dhaabelsit7784e Prowideds wiat eyaele rthivAel 77 in fluid

c?rngag:ﬁgagnhg ry/?t%x\%fpala 8§1O}V§ 8§ mf%{s%é rdg%{;@at%d o g%? Iﬁlaggv e partlcular colour or type

opmidahetiunhstd7T ak labdue 80 ah@o@amdaomdtﬁs efuaedienn@zthé @idth of the holes

S BERSTRDL 808 1 Bl 0 AL Bt 7 e v

imne® Zebhalsajyrsﬂn:gﬁ maft 78 0Eadiekttivns 158de ﬁlpglyalt\eiﬁsink, to reduce the flow

PR BB o1 P el o4 b B G g R P B0, i

regtudasagie seetitn BTk amrbklmlaelsdles abzds @0 Wik Ithetreés@eme letg073.

i P ol 225 shts s £ ey S B0 RERE e Pe odiier7 formed in e

uinte\rshdegotaha a4 fop nufgBddd th2 nvszxdlets BMOSs siomimng h«sles:@:zs ﬁdrmgd through the

ot el ] e Hghe B e b RGB a3 ok 8 o B EirE e sticon wall

78 b@aﬁi&bﬁlﬁd‘ diaeneB 071 nto Idveosi |Thedmledl7®)ardjﬂ)oh1a&)3ﬁucﬁﬂﬁ'fn width which is

s RES o7 e width O oy 70 S diinons G v §ipbufiiEla o seetions

of Ehyeh&mBDBD Ipw#l bd appediacyd thdtahis ihklvesothe demaity d€ hdlay/ & required in the
p§1 & ool I}ﬂm@g silicon wafer substrate 8015 and the
Fc6H i oXi' de | ayer 8017 are etched to define an ink
| nI et chafpidwiBdttclaont mgl diggene roﬁbdcy of the prihtheaddCoF4 to the surface

%Ct I onex(se'frl]lnfé @Q)Tbﬁex%w& @ﬁgﬁ Og)uSI or]} Hafoﬁ% S0 f:cpgg ? the ICs 74
sovthiaatonirs] pgmistand peder aan thheuppiikd Gothe domwikpade 75 ayemtrgi0dbd operate the
%z %%I tSOE he 2%1%%\1? \r;réosré tC%aIi n ﬁle t1 89% glh¥ USIf Zéjn g}'{to I’clis from the printhead
aetsyrdblwgt knd fohls atolndihg briffh4a6 assxinblly 2l2ayer s of t he drive
elec LC 1 S vt|on r.in
oY Pl 3 Sy S ARSRB1 8B b B Y ranged alone s
lernglbrfon dwatrdlmgmlm powar eod et slgﬂ@ﬂecmeaom begt shaviman §ig. il @ dlre flex PCB
7?1 ggs)éa pqug'éi}'t?)éﬁ ele %{?éao %oél %gs\i} g? ?c%r{glllgg %‘lgl?ﬁ %&C 1t 19?0% ?ecglgﬁg%nﬁer and or data
smlﬁfmmth@cc&ﬁalzc@emmahd drafleimt 12 pk plnraihef efttodss B0tape also formed
SRAEAETDIFSIE A9 T AOGRLE LTSRS D o
figrge| po88 310 qﬂﬁhecﬂgld elars Haofabe alamdwdu fjpe fThe me@npan itg which the electrical
I f 4, i . )
oBREE 5 000 BOE A0 AL o BB DREELENE AR 12 v o
d¢ssribbed I4térui d conmuni cation with the nozzl e chanber
8029.
di s poAg éﬁcf)v@l lh WESE 90%30%%5% é%legts ﬁ% R d‘g"shg%ef%g 7J1 %rom damage which
mgp akcur idpe Blodtmtacwmlﬂeﬁl@lpasshngrrgedml The3®8da shield $drisl gttatc}l@ to the upper

n%%&béfuﬂggéﬂ 54 th@%ﬂnthead ICs 74 via an appropriate clip-lock arrangement or via an
adhesive. When attached in this manner, the printhead ICs 74 sit below the surface of the media

shield 82, out of the path of the passing media.
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includes a stationary seal |ip 8039 that, when the

nozzle is at rest as shown in Fig. 38, is adjacent the
worewsngeie m 8010. A fluidic seal 8011 is forneRPCTHAB2106/001916

the surface tension of ink trgpped between the

stationary seal |lip 8039 and the noving seal |ip 8040.

This prevents | eakage of ink fromthe chanber whil st

provisdigage 83 |1:0F.ifol‘vﬁ8d %&tazeﬁﬁth@ Ghigdlid Egel®sLvenarthd pper 62 and lower 65

wgl rcli ng 8038 agﬁ% nozz) e wal | 803% ﬁ est %3
ERBFIR YhiFDFSRR TooSiS PIESHERA FYM 66 O SEPRTTYT Sebe i s space
eXteR apag tRApt o titefrintrsl dsEbniUDﬁZZ ochpr8fadiainbdte stfpfied to the space

zzl e, rim 804. Th reces serve. cqnt ai
5P SheioonsRe Pl G Rhepd SEERTD 2300 R GUY STy A Aicpe fhggssembly. The
ifheZ sk fRed dfihedOetia shivdd D& Phavided with 8Q3Eesfof fins 84oahith aéfina a plurality of

J ever arra emsn ed to,a carrier, 8036

o5 U G AP 90 b el 3 gﬁ'smd@ PR S e compreses

a?%%lsi‘lﬁﬂ it Qirdchd abﬁyﬁﬂhe Sﬁﬁhehd afs 34 i thodirgetibn oftkRe mEhie delivery. This
ever arrangenent al so, i ncl ude er _arm 8 t hat .

EREGHEIE e SLPE A SrLo R PRUCAE M Bt Dot met from sotling

oh tHealud@ice 8f thé paithdad 10€ amMicBORARd calikeblbekugy and Idam &3 k8 the Sozzles.

attached to a pair of passive beans 806, fornmed from

titaniumnitride (TiN) and positioned on either side

oK DHEVRRY NGz ZBsangenent , as best shown in Fig. 38

and 37. The other ends. o e si.ve beans 806

s alhE PP L A B D et B FE A PR Ghe dor the presen

irfesttnaddnieisiag a hozziind corusp@ding aatnat&Owill ndw bﬂ\desalb‘éd)wn’& teference to

f ted t this attach
Fﬂr:l?ea gg 6(?'3% elgxﬁ?re g% ﬁgcﬁ%snagxta%gy B&n%tdelévegln%qzﬂ%%ﬁ?negnﬁe%ts g&]l %rmed ona
silicat aubeteatdBgser Eddhait thdfozalet aahigerehis 800 atd) eiemBIhYbWever groups of

beam 806. h Fig
G PO RO FESab L bt S PR Wi prfsctive. 1 this
rép@td, the mgze mg@m&tsmﬁ &rdngddvie eswd dnd aed sw,gemdi @itB @@p@nab each other,

h.of th t.
<R BBR shuTia dof s P eanRe rdh eaf BLEEPRIED S8t ow of
nﬁﬂﬂdﬁt Sudhl’hntdﬁengeﬁrehmikei; Ayeswib803 Proviie avk%H deastyhlf Innyles for example,

el e [ via t Nt act s . .
O R
aB@B 32 Tieroan bds’tWEerﬁﬁa nozzles oméaogu'owohntl abawp B9t mimions fretivieemthe adjacent
r\()/)%sé; ar%tH 1£)fz IOFOWaSr also, éle(r)rvé nfo T re ila%g% e( (t'leF Tﬁhé}?&‘:ﬁr h?l%%lng for a
ptddetemneda‘hmnetmmerﬂdmel S conduct ive, but has a high

22??%&? ez%lte ralrrC g%l%mel%?l?? trlsztﬁg %rotdll?c%tof aﬁ glltjagga?gdgc(?r%ﬁlt ﬁabrlcatlon technique.
Ilebaemtwa‘n,dhsnc&@l@ anacgeBod B01 Nﬁnesuar m@m syﬁﬂems\/@cmcgu GHMSThe

SZ\S;ISI \ére g{gir% ggl}dseoagé f()% %Fstcgg‘c}/on 0&1 tﬁ.ﬁﬁ%p?%da Pgeéé{fogn%f; eh gmgle nozzle
arrmgememisBO 8@7&1 bﬁﬂmcmbb&lmth refidreren to§ igfressidrtb 8¢e t ensi on.

:;2?1 ;I(rl:]la énk Je ]gm elai? %t%ﬁr?atedqmrcﬁp %ﬁrtﬂwFuedgi)g %lljl (ynl &Jﬁglhsubstrate 8015 having
Odbsmvma lcﬁ’ﬁl\/lslﬁrmltéll\lﬁ% rrpmmoqwslmg qln‘ctreréwdepos/ﬁsmgdw@vmon n

Fig. [ t

passé ds%cc{n dloilﬁq( hqu%%{tgfgﬁ% Sgﬁ]agaggfé 38& % 1p%§%151?e|a o the substrate 8015.
Thh lsmughdlbhde fyerud] @ defiea GMIOY dielEhigic d@fefs. EM;QS tog- lcyfel toktal defines a
pg? ggn Pu%a;ngm éléctroges (l:o%{ %pfégerg %b‘ﬁ)eﬁ’os tﬁvﬁecp 6 Wet s‘?hcon d10x1de layer

nmensi ons e actuator
88077 methe silicon wafer substrate 8015 and the s1l1con d10x1de layer 8017 are etched to define
an ink inlet channel 8014 having a generally circular cross section (in plan). An aluminium
diffusion barrier 8028 of CMOS metal 1, CMOS metal 2/3 and CMOS top level metal is positioned

in the silicon dioxide layer 8017 about the ink inlet channel 8014. The diffusion barrier 8028
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that the majority of the expansion in a horizontal
direction with respect to Figs. 35 to 37. The

we@z@an®ilen i s constrained to the left by the ancihap2005/001916
808, so the end of the actuatgg beam 807 adjacent the
| ever arm 8018 is inpelled to the right. The relative
horizontal inflexibility of the passive beans 806
s @ve ihbittthedthdianoral 6011 Aéhs M6 ipheNIO2 oRida lay 8l e Giive electronics
1the | ever arm 8018. However, the rel ative displacenent
BF 8% attachnent points of the passive beans and
act uat passibRidmldyes peht itwal ¥f 4 Gybher iR hitAddT8a3aUS Ssittoned over the

Wi. St i ng noyene t hat. causes.the | ev arm 8018 t o
ol Rt I O AL s PR Bl S0 17 o ERRREin S fy passivation
1a8e10803 D bditgoned olr K@i ddftadtiyie 803 daamemehenilid 18032 Asfied ¢heddin to provide

a true pivot [Nt nmeans that the rotation is about a
aiﬁ*’?f&i’ﬁ\eéﬁr?t%%sg)g ined by bending of the passive beans
806. ThéroARwiweEHeaheiB0e MNided afkzs|ch@htier BRYalefifed)byah annular nozzle

t ever arm 8018 is anplified by th L stance. of .t he .
Wﬁﬁ ?9%’3@ 1|te S }Wﬁpage)enﬂ dnan eorg%tﬁ%OQéG%(? a ﬁaﬁgﬂy inner nozzle rim
8o thava kdcutm\ie prant Thd ink hletrtbzile80ialid & fidlcohomnicatists®h the nozzle

re re.jncrease wi.thin the chanber 8029, causin
BBt cab e TOvE arg £ 48 Sreltrivain Berects BRoses = RPTE fip 8010, the
inchideda lvaingtsdadl IgusF4ac eAd emsicliy @hll 8hE8 surkounid@ahs niokgble nozzle, and

A A A R B R

tieppovigy tiat 8101 e fluidivesedlr §01¢ ic Brrmedtiud ® the epfieed taridn ohénk trapped

ctuator, beam 807. qui.ckl y .cool s and coptracts. The .
o5k b SRR i el v Saiad 8! EORMOR T prgi¥fis teakage of ik
fioet the chatnbert Widlsoptb-Esiag atlovwp asistan@itouplini bbtwieen thel emvirckigsves] 8038 and
aa e uct'&g in pressure in the chanber 8029. The
I}Grﬂoé ?JW%'{ ?'the momentum of the bulging ink and its

i nhersikstshisviramerig. S6sa phraligng rhdigdlynsxggatiing @ecpdsess&803d6 és defined in the

c b he upwar enment he nozzle ch r
e e U e ST
obink gscagingrpast the nszzlea@ind®F4. ne an i nk drop 802 t hat

cont iLhues _upwar ntil it.contacts adjagcent prin .

roai A1 ROV €5, i apt br RGP O BB ERECH Bl 1o a camier s036
hasgmg esgausmﬂ;ﬁ)&shmedaroﬂaewidomlme/ 8039 hﬁ@@$h0hﬂaj'em 864 1gpf siBidon nitride.

1120 12100 ARG 5 BRI R o e
walickddnappaatelsa Interad stiffentolgebeam 18622. SThbAgventnine 801864 attaniged to a pair of

he nozzl r nept and.the dnk to the quiescen
ohFe SR TR P A 8 L af kot Bl or o ot
anagehentaas Basyshvent in Jug.t Board F70r Thdrethpr @slenf thenpassitd beams 806 are

a%ghédt@%"é’cgﬁied%%” bed with reference to Figure 33.
ce agdin, for clarity and ease of description, the

consfThebyéram 8ALB i plso atackhad tohn actwitardean Bz phieh is formed from TiN. It
A | d ' . | e. »
o SEAGEISAL A0l DSOS R TABRIER g o s
distmneedtigher thypthe attrchhetotophd pesvebean886.e pl ate 1002 with

To0a i ‘R b A" SERGEE 0B BE RBRAUT 1o in pen,
defirangea ciitvat pask betwvegl tieelet@OR $09 qpH as mppesite kipdrdde Bt h Each of the
e%%tjrdéiﬁg gr‘r](l)ggéa 'iirg\(/)gg gtétre'ie g%%ﬁi)iﬁ%o:@@%&%&%ﬁs’gg%gé Hngg 'in '&?é ORHct layer 8030.
As actliah being klecteitadlyicatiplevhyie thei contacth 8@ theraciugtoe beslreid also mechanically

anchored to anchor 808. The anchor 808 is configured to constrain motion of the actuator beam

807 to the left of Figs. 38 to 28 when the nozzle arrangement is in operation.
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The nozzl e arrangenment includes, with respect to each
nozzl e 1003, side walls 1006 on which the nozzle plate
w0 g00sppert ed, a chanber 1007 defined by the wedT/aU2008001916
the nozzle plate 1002, a nultgglayer substrate 1008
and an inlet passage 1009 extendi ng through the
multi-layer substrate to the far side (not shown) of
the THOFIN Rltke acfhatod 6@&118078&*) NGathife, Dactiae b highen®igh ekOHial resistance

h hanb
B OTRPESS S P PSR PR & BeipthRRleeD bt corRLes jg3 p8041. No

cﬁfdnﬁﬂ@xﬁﬂﬁf&glﬁﬁle phreE bdaghs a()(ms@ they sysdterpnt.echnol o g y

MST) str whi ch ho ra
o T B8, HltRe RO e S TRE a5, ot derher BB 803 under the
infRdike fof Qiifage teRS@I. VEhb ink(inRtaired QW clRmiber $020 B¢ tehadmiiels, and will not
100 Ya% t he i nh ssa e 10g . ﬁ‘g‘ t hat the chanber
&¢1°1 1§ calf B e Riened 0l SOOI PRI Bh BN 10 | s heat od
for gserRRMiIAin F@S&S foltae ink ﬂ’ﬂanh@ n8£AN) Bdurr&R id fidded bBiveen the contacts

SO B ror b et B MhaSitos Bodar B0 rne Peli Reiint i b heagp B due to it

rdsﬁfah&(:dauws tHe el td edpadd) IheidimdnBionchardasipn 400 aGeatdritaim 807 mean
ment i s heate
o8 ior S Pt OB B BIHGSyrit EResTRR R ABDGH AP Rigey 35 10 7. The
exﬂaﬁsmmls cdi3traidedoto miset lbft by the aﬁchbxuikﬂsl ® thoend dﬁg;elabmatbﬂbeaﬂim7 adjacent
bbl e e causes an increase in
thﬁnlf eSsUPe #%SH gl[%ﬁg(’tg‘ %ﬁer 1007, which in turn causes
t he e*hefeﬂauw hmfzoﬁaﬂihﬂ@(ﬂimﬂz of ti phd3ive ibedtns180% hrdvhito thgh from allowing
t rim 1004 .assj.Sts i i recti
rr%l?lb 610116)_1'}%? é%ovFrPeqt X Jleézert o %183 SHPWevsE, H;P e}%wP hdgs%lacement of the
attdehines pofntgaofdheopasﬁwes bhafrR Ghd acftuataﬂ'teamea@@amvélp ab thHeHevee arm causes a

S onl zz| e 1007
Sl RG PR SRS Phiae T I EH s asulan iy The movement
1S\Mffebtlvrelyt ahlﬁvmﬂmgl’dsbhihgmg mokieat ]i-IdShgaverf tﬁehbseﬁbaedsfarttuemm péifiitimeans that
es..not f fect .adj

e Hon PR e M B TRE HOBEE e TSR case

i n plasdowmevan tdovemdnh énd rshgﬂn estatiodD df the flevendryn §018 hﬁanphﬁed by the
dls{z]mce (g‘]té oéjztzlgtx{/]qﬁ'f%&ag #o?rﬁtélg I%%ﬁzslv? beag%ss%ogg U]tf:@(dg rlé movement of the
nd)zlzla wails ehd pafsase aPtBire Mc@pp vathinnthe eﬂambé‘tmmﬁ G:aﬁ?dihfg the meniscus to
bll;T%g erlsosrl]l%wh in ialﬁg%te:},é }Vq%no%d({?%)(heas%ﬁ%cegenssﬁ) ff the It
8¢lildg Mhdd bugthlsﬁmtmn m«nith],lowmgmb mcemaimunant ef fect of

t he ur er 7 Qree

out %ﬁr%l?)%\é S Pr i& tQIile ap E?(Bg%gglmgh&ig Jgre“(/:et %lgerclitr tolllﬁzi gng the actuator
beaat BEF quitidy cbds: Ianct bontragh  (The conttastionpassa giee b@ﬁ%rmsto commence its

re%urﬁ) \f\(lﬂth Wﬁulascgnt IP%%U?& w?uchnk tugn 9 615%1 gd%:ﬁ?n 1% %ﬁlg‘l? glf%eg ghamber 8029.

11%( 111eans the fluid seal

necking
Tb¢ mkgayodfithe m@md:rmm oﬁihagldgmg hlk abdlbsbinheralﬁi @ fdea ensibn, @Bdithe negative

PRSFLEe  TELTH S e 0 BRI E8 sncs simine.
ultloiategf;mamgngg bf thbbulpiup tnemscm@ o efipenar 1(115 ditop 80P thatrtonifues upwards until

£S sone ink 1011 to be drawn from
lt%gét%]&soasd%ﬁg]gkguznz 1003 (fromthe sides 1018 of the

dr opJmmedigely after th@dlbp 80 datarhés manisdue 80foets thassmge: shape shown in

1009, t [ . ' -
O8RS PRl 64 0 AR B 008 o s
hds(@8y suclkydripmgrda threughtheainlen8W K, Wilidioreatnstthendzals errafgetmbig and the ink
thi[:lé) &’uiescent situation shown in Fig,. 35.
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1016 prior to its breaking off. The drop 1016 requires
a certain anmpunt of nonentumto overcone surface
wo esvsioe12f orces, in order to break of f. As i nkPADAL23G05/001916
drawn fromthe nozzle 1003 byyu$ he col |l apse of the
bubbl e 1012, the di aneter of the neck 1019 reduces
t hereby reducing the anount of total surface tension
hol d imgthéh@pdémm}&@d hdévalke akagperoniEsiitatie ok ﬂtehﬁeséﬁt(mveaﬁon will now
it,is,ejected out of ozzle is suffi
b Hsselp i i TP Re BT TorinOriscedi SR BP0 58 GrdeStHition, the
comtthdtivh amhopekio®sf airglomube shrangement [l @dtvatl bbdeschiged.

arro 102 as the hle.1l Ila to th 0i, nt .
of " oae Byl adResnent AT St SHHCE AR HoR Pt it srpe which
cSiapiisds smﬁa@e& 1002 Witk avibzAei00Y thefeid, ke nppilaliaviig a nozzle rim 1004, and

SO AR RN 60 08 581 1 ASRCHD: NS B et fom

sﬂlbdiramg‘&lmsﬁﬁct\ﬁel Mﬂlﬁ:hlle dépbﬁlteﬂj‘lfy phiesfahbmicalvepburaiepmition (CVD), over a
F% 2:11? rﬁfetreﬁceto Figs. 34 - 36. This
S?%/‘ggla nFEarTY™ bsrs8 eﬂl‘éeg %Kk del i very nozzle

ar r amyemerde feipengena inohided evith redpie o eavht mizrle rlgOi side awudls 1006 on

. | . bend.act
ngbchr}g% gﬁlgkf nc? ﬁﬁa%upg?{é %tﬁ gﬁ%rg) tl@(ﬂ éet%ﬁgd % a\g%l aatnd the nozzle plate
1dwiaaeul'tlsa3ac tubatreel 1608 as amnb} pastage koY enmdmtgethrwglz e multi-layer

scbg%%teg fh ar r(ﬁ;te %\g% ao%qge? a}e Whlng%)gl ﬁc nga(l_}e heater element 1010 is
sss@ended; mthmttbqo@ramﬁerpmm Isotisat ﬂmrelemem dh the fmlmfwcmlspe&ded beam. The

cnductlvetr Qr. LS
ngzoz"rf]le Ay g%eéneflﬁ as.§ own IS gaRgro sy aerrés r’%ecglrlﬁ]o%ye@g% es%ucttlﬁ? (mhuhh is formed by a
lighogtapleid proedsk. of t he nozzl e chanber. The actuator arm
has mat hape as, 1o Jrat bstantial |y .t
t he 3Y,Ilre1n atCGI%)Z%]F Frﬁnegem‘e 1s n usF,hlrél?rl]g fziz ol g rese o% (not sPown) enters the
chaniber h@P7i vid 1hB aﬂét;paisa)gel:h ng s0 3k t;h)e-c(mn)ber filer ’éhqreafter, the heater element
18{ }/sl l?egt%d & %mewhé"t 1I tﬁlasnt { gucr sec‘togé soqﬁatb[ﬁe n_%atlaig is 1n the form of a
e arrang t
ﬂmmnimlse I‘chﬂlrﬂmppﬂééiaied ﬁlaphe)hevam dlefniit] 1040 isiit thefmmak caﬁact with the ink

lgrlcﬁgyéﬁfnfgargﬁ)w Q«L(t Qévﬁesl’l JE@? ?rlt 15519e§{:1<\3ﬁ'h\‘.'h§ quli:l %pthlg %elfeéation of vapor
bobideshie the Kkl Arce@timglyTﬂle inkd2 %1 enstivetatebubbB Xorinimg lhremd.
el Tt | C o :
! S 05 GLERREAMEAL s B0 S g e 107
vihaadidh @irt yameesdiae/éjention 0f7a dvhp dhléi of thenink i ¢ Drthwoglethe nozzinl 003. The rim

05 A8 RO 508 8Ly o0 5 P AR o

ngsdirect®@9 | ocat ed adj acent to an end portion of a post

510.

desi rT-ég ??ag&lzthaet?%ege ?frg/ &S? g% r%wpet 8§ ﬁ%ﬁ&{a@%%h@ﬁnzgeﬂ gl(%{ Passage 1009 is
saghat Itlhmsneassatee‘dawergeﬁ@rgted 3uihiy) thetdhembrzaore beating rof thpgleingnt 1010 and
OR300, MR URLDOCT Q BARATRL B SRR s

t he de iateare i60@ssareevithin the clamber HY api caibspusmsumigl(al out through the

S S P S U6 B B L0 S, 0

pEsspgendDD is)approx1mately 200 to 300 microns in length, and is only approximately 16 microns

in diameter. Hence there is a substantial viscous drag. As a result, the predominant effect of the
pressure rise in the chamber 1007 is to force ink out through the nozzle 1003 as an ejected drop

1016, rather than back through the inlet passage 1009.
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bend efficiency = -- - Density x Specific Heat
Capacity A suitable material for the heater elenents

w0 g00a/0zapper ni ckel all oy which can be forned BOI/aB21068/001916
bend a glass material. The hegfer neans 509 is ideally
| ocat ed adj acent the end portion of the post 510 such
that the effects of activation are nmagnified at the

paddiag sﬁdSWIn §0Figs g@ hthé Rt drsprabie tsRinERdj e B PR REIVAN Burh@aifs “necking
the h%éo res nov.e of t

P A5 e %m@@%hém haaﬁpﬁs‘ﬁma&eg its maximum

siﬁ@Mﬁﬂ‘ﬁmhe@Bégﬁﬁ&) @11&%51 efvatbdst ltHWoﬁﬁSﬁcdllﬂpsB nessure around

L g e 2SS SRR s 5t T e ome i

1pul 8 &d dedreh ﬂrdﬂf within@hefdzeld 1008 (ffm thB 8idpP1¢18 2P 4hel dRop), and some to be

addltlont | owi n nfr mtheln hann 503
degyg eog A i ?f Pajspge 13%95 agpyihe; .pgmaeﬁ@lwat st theyigk j011 drawn in
tfihbindr {sArdvinSréml HRSRENé 1@B§fdrm@1@ an hheildeadkd i01att M8 base of the drop
1§ uses a _gP raI reflow of the ink into the nozzle
ARt its iPgPar d nonent um of the ink outside the
n o ZZITRe dopl GIECedili@s £ Odrfai il dighoiRatil 16 W di &l suffadeRendion forces,

SRR o A i o i o, tnecigre SRR SR & the bubble

16125 thic@iSditekes of thedegeED aéduS@Ctkéréigf @&uchfgkhé ﬁh@mt Bfetotal surface tension

zl hanb 02 fl
el % e oot B SRipRer OB T a1t Fra ShehTs Relehgificiont o
anmsthbkiﬂiptd;nreﬂd@f 34(a) is again reached and the nozzle

gﬂgrﬁ@q& dﬁ % fﬁgﬂﬁ gglél ead 1{»1? gog%ers] %feeéa%ggdsa}s Cfgﬁected by the arrows
1m0 athe bbbl W1 \8oldpsds h@ th@q:ﬁihlt ef allagagerme I'fttwﬂlPéle @ote& ﬂlat there are no

I I | us ! at e S\flecci]t,l_-l%tyg nta T!\l}%\ll)l()ls Iﬂoré]g%s%hl]ogﬂ Iogrgvrh?c%{lh e cav1tat10n can have an

effeu&ber i ng o_f el ement s pr eviously introduced has been

e DL B o B PR TSP 8 ATk Senin wi
nomp»erde@haaiswnh) [rdférem:e (ta Iﬁ:gsphﬁDJcSGS I']Thllmpe tipexilydapviddstan ink delivery

on t mnitride.la

g v B ety BT a3 A G ioeP e e iy comected
tcapdddtt pwifiomedi veikiad Jhe chamiize Whd themen| acsmi@hlevicd Is dodreied 8o as to eject
lr}rl]clsgc:;]nﬁr abendleerezél%ng)l renm a?l greli}el’retcil etm %Lillilr%rgéls mé:{udgseal a ltcular &wrmal bend
a¢t%<mswhich0&clﬁrkaara asrieend tpparéd portiofs fdneprpdding Enl)ﬁductwe heating of a
congl#)a} g s alc,:]eecifg e rgtorrlll%oir:c;nglgc:/tegfot?fiﬁ% ﬁ%ggel q'c\{/:%n B aél\e?‘ed through a slotted
wal oY ild @szzde chambamiTha lactsitorstibaab natipgpshape foors td) tnete substantially with

act uat or 509 ideally includes a
theIsuraa fﬂseS?Otllfﬁlefl%zz%rcg%lng%twﬁgtor unit 515 which are

eI ong“ammgalnuhakk}p acﬁlgs Bt tc)sthete it Ipatv;ded pdremata illustrptionsef the basic

%lon afn%Ez ee ar?g( ol blntt 09 th"ilsI gm %ntle%t a%xl z% cha%%grcgd{aig gl:ovided filled
'S ots are vveen ad] acen
whith el EX2 hyrmetass Eﬂjﬁl mhmlalchmwlfiﬂB vdimhgdan bel mﬁ:h@irtbmufgladl wafer substrate

g\/% %ttf‘l z(z)lf c a{mcb §@%}%§tts.orl“1165 Qc%zwchﬂnl;e?%819%11&0mcludes an ink ejection
port 504 around Wthh an ink meniscus forms.
Inside the nozzle chamber 501 is a paddle type device 507 which is interconnected to an
actuator 508 through a slot in the wall of the nozzle chamber 501. The actuator 508 includes a
heater means e.g. 509 located adjacent to an end portion of a post 510. The post 510 is fixed to a

substrate.
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The bl ock portion 519 is interconnected to an arm 520.
The arm 520 is in turn connected to the paddl e 507

w0 p®saie21the nozzl e chanber 501 by nmeans of a SPOI/AB2095/001916
522 formed in the side of the,nozzle chanber 501. The
slot 522 is designed generally to nmate with the
surfaces of the arm520 so as to m nim ze
OPPONWREA it s @Ssite@%o djdtea Blep floRthOhoziz8 kehait BEl, bshﬁ’luﬁfafﬁd in Fig. 34(b),
520. The ink is H generally within the
thegEmeBy POY ﬂSahegiﬁF F%lé%tot"éﬁ%rg thera gxpagsiofy gﬁﬁé Pl the heater means
589 QkelD Sthe RN pbrtiosSofdBS hdi@ebrt V8 aed bidlkt Erob Mafifls Balng @ high bend
conductLve current .is passed through the titanium

eRfici Py where {he penghefticipnon i‘srflef"I‘Fé1 % ock portion 519

connecting to a lo r

he Homge gﬁbwn@om%bn@%ﬁdﬁ% x AQReptisn BT WrfRP Expansion)

nozzl e arrangement. The co Fy ve Perifientledle SOPEE; 1

heat i . | t t

T RS BB AN L) U e et

aatahed@a ghss maerpbquent i al ej ection of ink out of the

nozz lﬁle %]géer J&ﬁs §¢9e§ E&glbﬂlr %Red' atj a@éﬂt meeeqd Brtidn BRGE g})gﬂ 510 such that

t he usua or an ter as previou

thhesfﬁactst;édctlmoraam anpguified etztbb @aChitler aﬂg@ﬁ@nﬂsth@faima@eﬂleﬂnal expansions
head. For

AP Io SUE R S B B, P

sect i TBnddatorameans $02 andigongéquentish ptddlecmﬁmnesfe@um |a geperal increase in

ﬂrélgurgim%ﬁﬁd tggl[nﬂ %ﬁ s&us365 @Hﬁﬁ?ﬁﬂﬁ& .J,isgﬁhﬁ b id Iq% 34gb) in a rapld manner.

nterleave SO as rma print ead
ﬁl@dw@@ cwdcnft ﬁsan@qd andyiplets ejgbted pvtedf Sremart SPe infagelitign st féQ‘,Wlng in from the
ﬂﬂ full color arrays etc. The construction of
e prln 1ead system described can proceed utilizing
st andibsbqivBilyt the haddipuRdd is dﬂagtughadétm pgadbleBTERdits quicseqnpposition. The
| I
%cﬁ%%@n%%@%?? géne%b tr%fBg'[ of't F1)112(? g%glggzgr%?]}ﬁﬁﬁla)&t "ﬁ% forward momentum
Pitlessiek putappthe ogrdle rimpaad @19 rvp@wgnd@fg Repikficy mputstigp |g9nera1 necking and

UrOR R R @J;ﬁlg %} gﬁox%ﬁlcﬁ ?fo%&%@ ¢§ th Tﬂ?ﬁt BRI r’ﬁ{ee&i)llapsed meniscus 505

circuits e arra have between 5000

r¢0ls GO0 swkral bis mg@ﬁ@kdetgéhq wrade ichgmbge P93, wip fherigk ilp‘efschamel 503. In
tfh?er ﬁﬁ%&l@éh%ﬂer' 508 isSHfiledGhon tﬁiﬁ @rﬁﬂ)@blﬂgn HHQQ 3ufSis a%ﬁg tddched and the

e Integrated circuits and desired printing

19rdp eemberss pubsgavpsly ready iforéb@aﬁmtl@ offaa?th?rawm iedia it
may Bg, PASHLYRs ta%lcﬁrﬂe}é SRR &QQ@n&Ql%Za!n‘ﬁﬁ eﬁfeﬁtanl@ig%6 illustrates
al ong the surface of 8 print head assenb %o achi eve
sactipeali vievdthpuigh ep h@ayrﬁsremle arpgmeseeat of ige. 34 d@ﬁ epfeligusesgthe numbering
d’f‘efé Q@lomy B@Qducg@hﬂggenqgtaQQd 000 nozzl.es may need

ovi ded al ong t l'ength of the printhead
ass ermtsgly,tfhﬁ @aﬁmé% mﬁédqs esprics o [9pered Aqtor @i ¢ St vhich comprise
afnlupbercéﬂsg WBbrtiBE nforfiéad Lifidon! d@gﬁ 506 foithe®bn kP dtal tt@fium nitride layer

dia at or around 1600dpi, the integrated

5(31’7 iy C@ﬁtqrgatlygly rfaSPPREckeR gihoy ],%ezﬂz(p@gmg@qr callgdopupronickel) can be utilized

Jﬁ@f@ﬁﬁﬁﬁeah%hﬁ@@xﬁ@@ﬁmﬁ@ere the prlnthead assenbly 22
printing in 4 colours

is ca

inte gﬁt&t tigpigp r“@ﬂiiﬁt by gy hajapesd éﬁm“d 3‘513 39 Slcﬁoﬁlﬁ%‘@ heatmg takes
Fheneaedh hPRBribhorsk baes1bhesgent fi ﬂdﬁlﬁﬂeﬁltrlde&la@s 9@1’518113 515 are
where the printhead assenbly 22°is capabl e of print

igtefspnupetem gt § blgpkdrortian 5 which atso prrwvidercr medhpnigals furgl ugport for the
JRMoF Sgul t 1 n 82944 nozzles bei ng provided on the

surface of the |ntegrat
The heater means 509 ideally includes a plurality of the tapered actuator unit 515 which are

elongate and spaced apart such that, upon heating, the bending force exhibited along the axis of the
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circuits 74. In all such arrangenents, the el ectronics
supporting each nozzle is the sane. The manner in which

wo b@eiordewi dual ink delivery nozzle arrangenmentGI/AHIN0B001916
controlled within the printheggl assenbly 22 will now
be described wth reference to Figs. 37 - 46. Fig. 37
shows an overview of the integrated circuit 74 and its
aCOAGIEINBI i Rfaxintzedh €516 RieGlefiastd Betwéetli a8fa0s6 Efbe@O QMi®) 515 and allow for

bttt achia ol Gl A tva T g o ey i

I ncl qdesloek pada £19¢0 [IﬁerétfnhébYedgc@in e 52, MhaGrrh 520 is in turn connected

t‘{ ‘g‘g gg&dgeg?l7tq‘gsii‘geeth§’?gfltz% S{i\oﬁpémgqn@ ﬁgﬁ gloif) %é :c ?g go i é m the side of

theQwzil€ ShambBies 010 Ztke 810€ 62 fsQlles@Q@IOEneQzQ@ t6 @6 Wigisthe Sfirflaces of the arm
om t he .SOPEC devi ce via.a hi.gh-spee Th o
o0, S e TR PO 08 6 oM B aetiowy e 29 | The ik s held
geletatly tndthinike MeZ12 igander 501 viDsuefadetttnsni eﬁEcttsﬂigouﬂdl tie dotlspnk
907, i ch. . be form ectri
conn I sl e A 2o PORATRE BRI Paed through the
tibinui nitrlle 1nez Zl"Ew&hllha’tye blotle p&@adn 5 émﬂéﬁmng ﬁx&h Gmbveb an\l(os layer 506
to.the .nozzl e control C
W@?HPCFH"Y%%“;? & "8FSEp PBW?"d%H* 8‘?{‘9‘% é‘r‘é‘l‘té‘/c %I“OZZle affangement. The
cmmlncteze tctmrent Tegeltsrio hé’dtﬁg af thayitddy leye9 617 acﬁaoexlrtowthelpnstrmo @hich results

detail. in n
o b hebL $Pand s 80 P abehegpisio i 8 ofE sz so.
Thozjetted dalpuispsintdd Jon al hageainrthy usuat naokes for 4o inkjes pti@edt as previously
shlft regi ster 912 and up to 6 color channels, each of
WRi ceﬁi is represented by a correspondi ng dot shift
regi $\helrra91)58noz%: &l“aﬁgﬂmdnt?. déhgpe fathed tshas fio cedts @l shgde printhead. For

shi ath fire ifr . .
Pl e g8 Ptaa R st B b i o M efpprises mutipt
uﬂmfgiecaorsmdzele tarmnigefnbntﬁ iyl st ifddRaveEdiaés @ods ts lforfuta printhead array. Of

13 c udes ot. shi reqi ster 933

i TSy S of DRt R i S GHALT oven

dot ghe¢ tonstregiios tof ItlEl @ Bigheadh dys%ﬂd@mbedwam eoiced uﬁhzmg @tandard MST

te%ﬂnqqu ?%ﬂoggs;ultéﬁ él%?e&ilé)lg ?)? §1n hr ou tt‘ﬁ){:ltgigl [gsd g,ﬁ%h | 13 ent1tled “Image

Csdatlélt Methgi mldsAp%Ztusi @iJ 4hé to ﬂwqummtc&pplwamu tha corférgs of Wthh are fully
t Lhe final even dot shift register is

1%8%8 {ed%% CI% relbe ot of a mul ti pl exer 935. This input of

the fhé tmtqg‘raeedemrcuﬁ Eehacbeemrabgedao hwgrbatweém: 6009s¢ am 000 of the above
d {ﬂgqumig ORliv 91‘3%2? tsI e?rp é%tsglon its fac%r H@le e ? | 91 length of the

cor escan f 5 i nput. X
lrsetg)emd @ntuitsoandhhe (ktshraf pmMmgmrapfsrtlbhwqmﬂdt iFot esaerpled 8% narrow media it
mt-gg 'Ie)g‘ Pésgfgge?? P%Q %El%re %ﬁd %@gs 1&% X4 aiogl%%ee sﬁ\}f?c% o&' Fil% ptrlgthead assembly
tec gihieve aNewirdd| primbing lmuldeslmreabé@t wdt:lhmcdaai enmnmmnt of FJ,900, 20,000 or

S5 TREL BB BB B o 589

desiredh piting resaltu &9l chlopr gwmtchquatitytimegesion Adiosr Ehiefter sized media at or

S50 PR, A 0 2 T U Ui, i

C@V evhefd the primthged 880mbly 33 isheapabdes ef sentfnugrle 4 bolpurs (C, M Y, K), the

TSy A B S0P BE BB M Sl s omor e
incpense @Ylwre thelpyinthigad ssedraidy 22/ &l qapaw prmtlmg@plsreine dlids KCFM, Y, K, IR

ax#dsg 'f§!1tﬁf% %%%ha}ynglﬁt %ﬂ’hﬁ9§$ ln \ﬁt@}hg%gdélfdea %BQh ELPI%? gidthe integrated

re value i s ou and ect
cippvgts 74. healbsuehn alfranggnm the eiegtr@mspupportmg each nozzle is the same.



10

15

20

25

30

35

Each of the odd and even data val ues 936 and 937 is
provi ded as an input to correspondi ng odd and even dot

WO 2006402292042 and 943 respectively. Each dot | apChAE2®5/001916
its associated data value forpa unit cell, such as
unit cell 944. A unit cell is shown in nore detail in
Fig. 46. The dot latch 942 is a D-type flip-flop that
accehs maled i phich dfe ihdiciddatisk Yaiveld 924e adhigehentSmbebél controlled

U ol LR 08, Shalet o

fli pFlg oPsiid ansovpivizwi efabk fnteprddnireditiVpudd @ conections to the SoPEC

i e e E R et TR e PEFtohi PrPSp T el 2 discussed

abavetihegated felreuiteDl Btledes al oz t@l a@A5S0 1 doStainiiplihe t@eztthﬁ‘loglc to fire
ocked fr %}rg t he out

t Dat a i
PRiTgEA 45 B % e AU B et Rt FIEpR fp £ the noarles. The
nmgabhmﬁ lqpid 202 r@peived dhecfranthe SYPRC devideeriadighitpeed Lidkat ch

royvi ded .0 of the i nput 0 t hr ee-i nput
A it B @lrsoeq e M8 poretret RESehes it et B8 iy core o
pifting] giaal hrlkaOGthlhE n&ytbpliﬁ thef foff lof hip klextdeal ékhectan dS@atus and other

I P The f t f

o{i)egat%gﬂ SWaélan Sti?%{] tﬁeé ncbzrﬁ e ggayg?o(sc% ]{)(} 1 égg nérﬂt%@aﬁd%avgh %l-tsglﬁzzle control
ldge, 90 ofa acatherplink 908, evdiphhenod also gﬁoaided omithe elagdenll Ektnna:tc:)row

|t di t t RO S N
o1 35RO S R R RS SR s, i
seen ghat the hbwate agray edra b ve@inprics as aﬁiyﬁﬂf&xoﬂltﬁ)dﬂahhmﬂ@li NMkhel a.‘Bray includes a

fficiently.ej d f
el b stire e B P oo raeprDr Fr & yigh iporgented by o
cartespanding détehifeagikterddB. shi ft regi ster, which provides a

b2 20558 50, SSTRL S by SO0, P67 ARty v i

regjsfer 02@ agievrb&l pagh {ifeeshift t}egtsﬂae%lamel 4 Stﬂecalslhﬁ mﬁngZér@S) Bach dot shift

G A AL LB S I e o
e@AZpt S:hl'tfereglstes osAahd 834Fare amteqad enqaasrﬂfsuélethﬁrdaml 1g daéksd through the
oc?d; ?hlﬁ%’gl t?,x"d93t30mt({1]1ee d'tlA ’e“c%og aﬁ'l n %mai&? t e?gxlfe%i(srﬁg%regw £1 %34 in the reverse
dires;tio,lh BtDutpenof adiont the rfmalaevhro@t chif.regifter is fegmabme ihput of a multiplexer
9%‘3%:?11?18@ lo? th&g%ﬂg) e:lxer%r ecye Etra:sgﬁaql_()clzc{}estcg]rﬁ f ?n l %V\g 8 duction testing,.

S cri

Inparmaraperaiions lhefCDreso.ag thaé iseléyits dod@ul foputt Dcﬁixﬂ pupphetbto the other input of
ﬂl@%&l@l%{re]f 5;%“0’&}“!@ ]::gusés otécﬁ o ?(l:}lr c0 c?f)rog?] o ﬁtad tes I;tlhe resPectwe dot shift
regtstm %Bock LsyncL Input Fire enabl e - needs to be

‘g:sgégsg d)hftﬁt? ﬁﬁ%? on l%e c{e crlbed KQCR l‘}%felp h c%fto lP% Qgeiréthe embodiment
sholw, the celumn %mblgdeﬁrnaiate Vahleﬁt ewinpmmg adiodd) datta Ivalud: 936 and an even data

I ol u

Vaqlg% 7?%1{ e'g!r:,ﬂ <Iﬁghe {1 8(? ?lflf[?%/%?ﬁeré rbcihlﬂﬁn 1’9'% SO S\'ﬂ:‘iudgs aLn ({Egl’ﬁre @a?ue 938 from
the fawagde sl ragister 830 anderravmi vy valpr BAdrongthe tevergefireBhift register 931,

whith Mﬁpﬂlfgd Sé ﬁsﬁtg % %ﬁl‘?iplfege% Ig'iél&n’fhe output of the multiplexer 940 is controlled

by the select value 941 in the select shift register 932. When the select value is zero, the odd fire

value is output, and when the select value is one, the even fire value is output.

Each of the odd and even data values 936 and 937 is provided as an input to corresponding
odd and even dot latches 942 and 943 respectively.

Each dot latch and its associated data value form a unit cell, such as unit cell 944. A unit

cell is shown in more detail in Fig. 46. The dot latch 942 is a D-type flip-flop that accepts the
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The dot | atches and the |latches form ng the various
shift registers are fully static in this enbodi nent,

w@anweara2CMOS- based. The design and const ruct i BOT/a{12005/001916

| atches is well known to thosgsskilled in the art of
integrated circuit engineering and design, and so w ||

not be described in detail in this docunent. The nozzl e
oﬁtpﬁt&iﬂ tH¥RitavBlua 93y ubteh ashelDoykd2-tfrflip- hsp M4i fBin(ﬁﬁg hlrnélém&t of the odd

o5 DS elc o e ho-Bon REC B 5 Bt o prvious

el thefodd Akt shifeRgBRN(VARsEhe sleReht IYddr REns@fRtatib® s the first element in

t he, ass ly 22.is at |lea 50 million_ d
AR B, SR EE odhe 76 o DO ARl et RGP BerB iy ovutput of
fiipoflgy v itte 1af<xm941a ugdmggcegﬁ leﬁzdne@ﬁkdre B8 plovideddi LsyncL
rin ml)ion dro er second
P of b i g TR QP 8 Gvret o G0F G B SPpisrS SaR B AND sste 945.
Otk épits ef e AMDygatt 94k @mesthe Hr difinki (oM thy @mlt Eﬁﬁulﬁﬁl@@dﬁ d40) and a pulse

d.. At h d
ol it 5, e og8 S S EnRrd i e it B nd can e,
f@ m@i@le (dngthondtto 2440 intaaajoutlad6w pekagd rcanmltuﬁqﬂaaqs@ R ¥, low power

r ccommodat e ese speeds,
ST et oRals BT R Someethetpt Ths it SPGB slkugly consistnt
a@ourd 22 Ink if &ffitionts) @ﬁiedafrdihi eqeh @bzzlads 1ats faed. el tthe/ &hlesdiment described,
t In t sta
TETINERITENT IR T R
cafydetity, eostiandpecfbrniane. aHO\&?evbﬂﬁremﬁér edboll@eats, the Prrkikzhdl @ah be applied

gﬁ)g g’tr ({Ql %%érﬁ%ﬁ% if% ldg)?é?sﬁﬂ Oﬁ g'in} eﬁgglg%lpzlilgfgtrlgoﬁ%ie tg f,egchtat}nit cell or even to

edchasizlS00 million determ nations per second, and in

many (cas l.eas eterm natlon er .
eco e B o his Fitghiak B laish 3% GG St i pa e g Pr ssnals are
agyipd toohd ANDatelds, dohdinfig to thertrigpet the Aozafe tb bjectpardes effitik for each latch
9hft¥x§tctont%ﬂs {he above-descri bed ranges of the nunber of
nozzles ovoigﬁed on the printhead assenbly 22 together

W t hThhagmlszﬁaﬂ sacl nazrla ghspd eckssumnaripsdi in the Splbads thids:ul t s

in an area print speed of at |east 50 cnR per second,

and depending on the printing speed, at least 100 cn®

per Neﬁiend pref)&écaiahy at Iemsdnpa&o cn? per second,

{) econd. g t he

hi gh@r speed an ar raﬁamwsa@ge$5tﬁhlht er

unitqQ2 that is oapapl e of piIuRiuk 8@ pafer@ir6d sRif roBdirditat
speeds not previously attainable W th conventional

print&*units. DRMNTENANCE ABSEREIStT qipek i hisedpiHed on rising edge
assembly 23 is shown H@,f@@t@dck in Figs. 47 - 50, and

as previously shown in Fig it 1s mounted betwee

the PB4l 26 of BPHe main bo&re spblesnegds tp fe prgerted for nozzle to fire

posi i oned adj aﬁl@ﬁ‘tt the pri 'P?Jfﬂ@—dn@a§@'m|a¥seggd for izle to fire
L mintenance assenhly

y/ 23 gener al | Vi consists of a

mai nt enance ChaSSIS 88 mhlch recelves t he vari ous

conpanewh AfFid N &S Sfﬁm@/alst ReL8idhted [ gef%cﬂgle Qﬁaﬁﬁe firing of one

chassis 88 is in the form of an open end channe

cHlenip il @umerti colugm, thewsxiciolor d the rﬁ@licwgna e apbe P rTé;ussagerages the
c@ttent denaBBiPspreading it over 6 columns in time-delayed fashion.

The dot latches and the latches forming the various shift registers are fully static in this
embodiment, and are CMOS-based. The design and construction of latches is well known to those
skilled in the art of integrated circuit engineering and design, and so will not be described in detail

in this document.
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whi ch are shaped to fit over the posts 26 of the main

body 20 and engage with the retaining projections
w@eweiotael t her eon to secure the mai nt enance asBENBU002801916

In position. The mai ntenance ghassis 88 is nade froma

suitable nmetal material, having rigidity and

resilience, such as a pressed steel plate. The base of

t he 'ﬂ&i dzeln apﬁee m?alyaﬁ&ls SmiSB a$ S0 BHO R tieDprinted u@B2I cpdble of printing at

s a centrally | ocate ve .

St TR B0 N SRR bR SRS s e SRaP P e tpo amount ofink

thex tanish ¢jeptddr Bk tehﬁé peintheadodssdnitdy 22 RdaVied305a inflilich &Bps per second.

Th t | 9 1 [
ST BP0 e OB AR i i
pritfting bieledsh ad0shisliondrops e @eoridhp‘re&ﬂiblyr@ least$80 fhilliorcdropLper second and

m x%u %ek‘l blg%c l?:ﬁg?gﬁlr atcf %ﬂsg%re srefg\oxﬁ néary d dﬁgte?edt gég sﬁ@es?)eeds, the drops of
inpracevejebed Hyahd hdzzlak wviith @ idx@mah d8picfectd ¢mdrgyrofdbale 25@aadjoules per
- lgidity to the mai ntenance assenbly 23. A catch

&P-enent 94 projects fromthe base of the rigid insert

and @mtsequdstlyi, i ordeh® @eshinadakey prirding tae theseesposdddthp @biittad relectronics

the hasss 8 when.th rj|d|n 3 1is. .

i 13l W AR Wi R AEP B S sl BFms L bt e I i
repard\in d@de installlmy’ehe tchtﬁroﬂmlleﬂtoama et t@&bkerrdi) Hgterhﬂlte\/\ﬂﬂheﬂa nozzle ejects

% F §F 1nk rggeé)rf a ? gﬁ e?%mﬁ?,th()éls 8 secong el}ést %ﬁ/ 1ncrease to at least
108 rhiliion dei.’eﬁnmalms lpelgé}o@:mldorrzﬂ!ﬂ@stnﬁm miilioh i detetrhi@ations @ert second, and in
manygpaseers] flg%sﬂ? B 111on de%mun%cb ons er seco ?oa %1% hfl gseﬁgecﬁ lh%ﬁugr-qtugl?ty printing

es O nce
appbicatiespondi ng sI ots 97 provi ded aI ong the sides of the
i nsert .93, The ena
fr on%g%r ﬂé upr{ eD mt 9 V\?{h{a reserrT% é/(Frll 0T, gg%hoyogeﬁ%r%ed ranéys oef the number of

ndzales p@vxdbd)smmeemdﬂlead] dssanblg plértoged[:er W’ﬁhetheen@tme(ﬂrlrtgmeeds and print
spee&’@esuﬁ%{nnat&en nﬁ:n%t g}%ﬁ(g o€ % r%etaast %l%c‘??zf’p%%’ \s/ec f 81\# %ep]pn 11%geon the printing
spe8i] at leasy €01 énh’gtee setctmi peifandbdnatriest mﬁ)s:eﬁtpbrysecﬁuipalm more preferably at
2 t I
le%ta ?(me%llt;] ﬁlg %cﬁo gﬁl% gélgmp%%d% gﬁ)u% né%‘ﬁ%nk g%%fg?se a printer unit 2 that is
capghi eCpranting an tfee OE)ms@a af @eaisﬁioeWﬁbbulw\aminabla ctithaenventional printer
urﬁ bber, to allow nmulti-directional relative novenent
the pin elements 99 with respect to the base of the
I ower mai ntenance nol ding. The pin el enments 99 pass
gﬁﬁ r openings 100 in the base of the
ri g?%lgl ns)e‘-}‘?%s@g n% into the wi ndow portions 92 of the
mai ntlenasivenapbassingd B33 isAhevet aidaeil il Fige rf —D0landss previously shown
[ } : .
inTAPEAD A0 Lol BETE 0 e B Mol od o b MRfoned aacent e
Prumeessenldem and provides rigid support for the strips
of abso] ' e 0 At
mect 2 B e o8 LAARC ol ey mkgBRACKAR 8 which
regsfives dirayagioss pomonens of the takﬁembkvehtrﬁmalThpmnamt@nnmmﬁw 88 is in the

B BTSSP WSS s e o
whiglel eref shapadatn yfitt cypreth@fpontaﬂé rafethe mplalmde 20f andbfs,leazg@i wigh the retaining
pr%fégtioqlg P@)‘Vﬁl& J'GBJI( tos%gl!ﬂ? AR Iﬂe[n?tgm«t%] 1%1&1%15 lﬁ%e nfdintenance

cro I'ts over In ver
chasgstst §8dp madg ﬁ;@m d Stlilf?élet mgalinaatériad heeing pgrlrcy aisresibignde, tsbadras a pressed
ﬂgﬁgﬁ&hes to the retainer insert 101 to retain the

orbent nedia 102.
The base of the maintenance chassis 88 is shown more clearly in Fig. 49 and includes a

centrally located removed portion 90, window portions 92 and spring arms 91 extending from
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The mcrofibre fabric 103 draws into the absorbent
medi a 102. An upper mai ntenance nol ding 104 fits over

w0 b@sloaeT nai nt enance nol ding 95 to encl ose tPET/AU2005/001916

mcrofibre fabric 103, absorbgpnt nmedia 102 and

retai ner insert 101 therebetween. The upper

mai nt enance nol ding 104 is attached along its bottom

cisli¢r kide ef the wihdovs portiaee20f THehigtelr@WeptingRate @NalG@gled internally of the

nol.dj via an appropr.i ate adhesi ve. . An war d| )
oo b e By e B s Rerdr S0 S o EPVRR b spring amms 01
cotd f]qualaj besepdrare %n@irt m&i gh@ﬂue Epemtchﬂiﬁféi &f tAdchassR\88r ed

W t apr.l. C .

m.crofi bre. . The ri ortion 105
def i AKE PoBhaR SHRPTHEL §T Ut e o iy PR i deg) rigldity to the
mafntdnhiee Ridenbliezl]  ASsAIhElymeld MheGjeéth EothpMebase of the rigid insert and

i nt.engnce | ding.104 is br.ought_into cappi o .
oTBI 450 PR B FPHEERP L ALY HiAeiy G wheh the rigid fnert 93 i
lcﬁﬁtéﬁwgﬁgﬂt&tcpasﬁib a8 .uplﬁkﬁfatcﬂgieﬁieﬁﬂwﬂﬁﬁogiﬂécdﬂo mgpvd @, maintenance assembly

i crofibr ric 10 absor.ben i,a 102, . retainer .
b B oty onf B Eanpe e B UL T 7] PUE o 1o e piegpage molding
95 3dexated RdthfnaheninserCBRML Rgaibisd Withidithe fnsers viadagio@dert of 4 himber of lugs

i.thin the i.ntenapnce chassis 88 and.is_supported o
of el g B He HoPE drervrenrrn RO o5 SiictonSipofding stos o7
provided hliohg ehefsides iof thkOidsertad®s oThe viwemadingenddd2 nadiding 08 is made from a

r.etai ner_insert 1 forma sub-ynit suppqrted on t
st ol RS G o R S PRT BN 17 RSB 3 SPerefopm e ends of the
ldgwer tnhiatehawve moliiigr ok enraprodddsdodich aigvedt o8ndirtthuen thppatts 98 flows through
I ng.enan [ding 104. As.shown in Fig 47, the

ﬁg%f)g%lnta Vﬂﬁﬁ%tgﬁﬂg Hﬁ‘é’lge&aﬁlcﬁ %SF‘&B@- with a retainer el enent
106 Whvatpid dlidnsene\9rextehe froppky bas@bithe awre Maihsalica gholdidk 95. The pin

and .secures t h hassi s .88,, The retai nger elepent .... .
o & i Ednolted ST Vi S G e SR b BB Bow - diestional
reAtige melvetnent iofigha pidl démens799 ovithraerdspattomnghé beseugfpié lower maintenance

syt f ace thereof hr ough ich the rim iogn.105 of . . .
P e b s A Ul Pth® i O e e rigd imer
9% aplpnta glteywiadigyagpetionis 9 of the mpintentive abhssis8& bl y 22. The

upper surface.of .th tai ner el.enent 106.is curved. .

and acts ds SbdrigliaE daperiy Wt Mg PR RpE Y i the lover
magiaaick avlding 25hi BemetanaripsettHO1 covpod eatl and provides rigid support for the

' .23 are nt ai ned. Wi t.hi n the .
o PR BB bt o, B ABPEBT)D, & HRgraty aninverted
Thbaped tabremblypersepamate tpertiance antbindventipall Petticrawhivh \eatewdst bpwardly from

he.retai ner el eme 06,10 C e
S FEARR o L A8 LR Hhe R0k R BB dpay et trom any
tyaedf migsnnl bapalle nbabisarbib@ 2ndaniningiek wich hs wethpedban or thérBke.

upper mai Rt | di nt.act. .and_w pe t.h
surface o?l ?]%Z&ﬁboezz éﬂg g% %]%eg‘gerr itﬁ? ﬁ}élgdvegécgg%ﬁtnﬁ Y0 und the two
hagrontalamstiemb| apd dred attachectorthntetapfer ivvert hli totremiaribeabsorbent media 102.
. t > i n body 20, the
T@%@%Wg%ﬁn@ﬁﬁﬁg&g E)I?ﬁgl%ra igsg’fbgf‘tu ntfln‘%c,hgar extends fromthe
central rénoped mpordnage n80dind 1644h@s otea dwilew@8nailerandeanolding 95 to
i. ' ri : e L [
o8, BE-0006L B 130000 P Lo LSRG 1
uppiee meintensrics n@lingItlf tshadteched elong s pottdn swrfat@Fo the stuffase of the lower

AR ALCE TPL R L 06 A Phfrin 10
exdonds h@}@onwh_le fthip mertigal 'Pﬂ_ﬁhle aithagbserbbitynedf, 10T kpeersth withemiceofibre fabric
1@*.‘01“‘14% i) pgljtign 1@@d§ﬂgs ﬁnsoﬂeﬁ fpgll-n{l&gr stegl B sealing the nozzles of the printhead

assembly 22 when the upper maintenance molding 104 is brought into capping contact with the

printhead assembly.
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the capping state, whereby the nozzles of the

printhead are sealed in an al nost cl osed environnent
waowdokioreiehe rim portion 105 and are | ess |i kel BCT/au20g/001916

out and clog with ink. The enydronnment is al nost

cl osed and not fully closed, so that the maintenance

assenbly is not prevented fromnoving to the uncapped

state becwm @fangenttnt, dh&?ﬁr)dﬂffﬂaﬁlfeﬁ@ic@dﬂdl‘dﬂ@ﬂﬂ tnfi&ofibr8Mabric 103,

ve an or, other payticu
‘?FB’IE%F %ﬁ%g&qfﬂ?lﬂ%ﬂﬁﬁﬁw& Wﬁym@rﬁeﬁme o MnesLs 'Sﬁ gigid insert 93
fRii al’Hablﬁﬁgj wES R Isyaddded fofR withinf € Mamfenidte cmssm s@aids supported on

SRS B 2 L5 B e B AP ROt HOrE A GeBogRrmedia 102 and the
reffiieg misﬁ 101t Rrrh B@uMhrﬂd@t‘ppd}&ﬂ Toh @RSpiP deBéntd $PeanaR@sabis wilin the space

0 cts th ts 99 provided in t base
d%?*e? ﬁ% SRAisF iR icgn%% L@Bef %wenaﬁmﬁﬁ%f%
prh ovi ded By shdv i}g\nmgﬁ ,aed u@plﬁg uﬁm isthaR! ipiphSe Afh GREL&IES element 106
t mto r ect urt her I N e retal ner nser
) G0 i PP TR o Tl PO (6 RS BB, The retainer
clalasqribe gtesslaiﬁ(ﬁidf llgt id h2 forﬂchif @h oph efr‘agalt dBehnel Kagin% helot (1;107 fﬁrmed along the
m cro re |c 1 0 exten n eyond t he .
“?Heﬁf‘ﬁ%%“? F*‘S’f?" ‘éh {‘i’ﬁ pet P?FB?‘h n%fr?g“e“%’f g‘iﬁﬂbe“%ﬁ molding 104
cdnprotrudet and Fﬂﬁp;ﬁﬁglﬁ ehiﬁ@e ithftae @rﬂﬁeaﬁ%seﬁfb%%li]h egHasp@Aldtface of the
2 proxi t he es. ence of, t he
i SRBa08 kel kSR as hPeeR Rt A B pHEiny <
m ni M sedvwhefl agtibiad irSthBRyanh &k the fcofPinsitsl bEthp hedddhnd@issembly 23

urface.of th t hea SS ly 22 be

b AP HEt VAT (5 ARG D006 ARHIE G55 BE T it feth the upper
mateRtiiRe frﬂo&ﬁng 004naaxt eﬂdVB v&&ﬂhye@bd’t@@ the Qétamal’b)l/enleat e06ato cap the printhead

not i.on, of W e mcrofib
=P 22 504 UGS B 35 R Hsphel TG L0 FPbE Oy frepeet t the
upipaz Zﬂaﬁﬁedaﬁdmﬁoki&fgft@rd’mtagt sndMvitienifie Gurfk efnth& @ozzles of the printhead
as n@»b? Renoval of the w per actuator will then

¢4l%e€“t'he arrangenent to return to a position whereby

t he m cr oUipba essératily awd didShnasnclof the malnsasdee agsembigi2a td he posts 26 of

are. eIo r ace he I. n.10 | rder .
iR A e oS Plotlak i TRRRE sl R csp{rEved portion
Ibef mf@vmlssﬁsr 88n tUue to alp acn@nsdfahe stringaarfs 190} thagnahtadadee unit 23 (as

[ e uat,o i i nQ..
gt Teffed i Kt P Bedd ARt RO bl PR) Bftion 105 of tre
upremeatnpoe mM1@H)4®ﬁ;tehdi’se‘.hmh§SﬁlB slo8 8)7arfdheamainyfr dflgnemt 106 and is in

downwar.d.f orce Qrce.¢ es
arppmig aontalg% \ezvrlt %l&sprltn %;%em-%gyal ng]?u% Jg ?w g}gn,gé 1s erred to as
the laepprn’rWe svh&&by the warzts of the pba&eadoﬁre sehked nhaasaﬂ;msst cRSkHdsenvironment
ti,on, 105 o

th%mqf he nm rpé)?t h% ali?le B&"1 {kglgr{] %or ?ut a{lctl1 8lo§ lw&){h 1%7Tﬁleo gnwronment is
alfrrostmkﬁteq ;mdtrioefuilg t:kbiseldes'o thdtte]mem:tmt&ﬁ)ﬁicsa.sedmhimmmot frevegted from moving
to th n'lﬁgcr‘!'eg QLR becag £ 80 SLE a"e c% édhv%thr a' ” o e' ement
oes protru e I' efrom
appreciatEdr@ha@amhamﬁematm@mhah£MEmueﬁﬁﬁmdmesmﬁmﬂmvmﬁMyofme
n%l}ég\g@[ﬁg P‘lﬁ ald)égsgmbf] BOHE t51|1 aci 8%‘( Ial%[i% t es t\x&%éa&)y the microfibre

Fefarner & eren
fahgs 0| Yo p&fdrinrtbisghwigler @dﬂudtdteprﬂmdllm tlwamadﬂfamst dx¢emds into the window

‘pcB’E rﬁtdZnoq thef Eha& e880%18nctolrn‘{ggcs li'l?%l% Qr(l?tg 9& ina tV%bd gh?‘ﬁ base of the lower

ai'ner e as 1 ne
mmwnancc miChmg . thy upwtmil foee peiviied hjz ﬂm mipar sctsa:tqzrpmu the g@hins 99 causes

thgxg tI) g(ieq%c}g ﬁrﬁlgle rﬁ%&lstt t eta earunlrfs%rt 1%5 etﬁgrglgm c]agsmg e vall'tlcal portion of the
ahsmbtntmadladtﬂamlec:hm pbate;HZWI!ﬂsths hmmﬁhmfabect m3; trexteod Hitgasddeyond the
riﬁ%@rt%n%? oBfL Sﬁp%l‘ JnXlnPegzgl%&L, gltolsdin%f 1 02, until it contacts the surface of the printhead
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mai n body 13 which defines an opening 14 for receiving

the cartridge unit 10, and a cover assenbly 11 adapted
W@ 006007927 t he opening to secure the cartridge RPCI/AULD5/001916
. in place within the cradle unig 12. The main body 13

of the cradle unit 12 includes a frame structure 110

as shown in Fig. 51A and 51B. The frane structure 110
aSRABK AN Yo:GRMINkE SR sled. VIThetidienzk af é& ndidrbfibne datmic QS ensures that contact

plate 112 connecti each of th
iypmymisedAnd afiragig gmydﬂlgoréﬁmg&retpreﬁm PRH efgxﬁa%é ?éth%é&nt%lé/'\g assembly 22 to
b@@étm&nwﬁm@ﬂ@radsomeamedwlm ats m@mnsi)mgreéireelsa mnbwerig@hy direction, any

I%Jrgﬂmépoghg&hﬁ%%é hmlﬁ% a t e@g ?n'éér% re & fa%rug ?(?136'90 gﬂ%ge laterally across the
si@ade & tHel Sozalasl hénse tpeﬂf@hxhrgr a Wiping a'm@lealhmgv@nqtlohl Henbyd of the wiper

and th Xit ler 114 e ch driye

SBED g D SR E AT G i | B oReigh “PigD 86 AR fbrc 103
ahd theaBsbristhi Meka maeah: t&fovt the suifate/ef tmwmin@mtlbn ied.1 ers via

a drive

chan ch_as a drive d from th
system eﬁ %g tpwg orglcptrﬁx g, éhe dm}u\l}%naP%ﬁ als i 1%3%%%9@10% om the
@ppihg gt@tb ken pﬂ.xﬁﬁngasl’taﬁe diThig esnacmteveahby amtspwohcmtoe g5ppieg the catch

and c ent ssage
et?%nb ?i REIEHYR cSi ngtrelpﬁved rl n? ﬁgé) a géggl]cia n‘ﬁ) o9 Qnd applying 2
Rhwntvaed o6 ﬁlétedag q hu;rdof)vnﬂzﬁ}d,@ornmwn!;w theerrcgd idedrtA3 tag@émgayist the spring

HhEoba BB sb oS R R BA80 Amo MBROLIS v o i
er 10ses tt&: upptiotapfil§ mmhimgwmztgo ogscainio/ék plot é%@em@um the retainer

Eﬁéa E“&gg %i%rm 1 Srr %uri(l%{lgcﬁ ﬁ)g t(l:lg gﬁgmé'r?e@emeﬁp 06 and does not
m«&eeﬁm aCWﬂBBeojpprb&ited\khatﬂle regaiiien eletmentf19f dpestnopmeyscpnd is fixed
E}‘é’gﬁ . aifgl %kfgtgs Sr%gp %E\%‘E&en qﬁc'e]x % ﬁxeﬁtt RI8CHd \@ﬁet ﬁ}irﬁleta&‘ Gssembly 22

€ mal nt enance
Aeduga indich 1R miedia Shia ped ﬁnopﬂnﬁmg edeitheeptinging [oi pneappedcstate fihe retainer

Ie nt 94 of the maj ntepnan Cél(gﬁe{.gld rted
%E /lé %%sras I?ha p%lére r‘? % nger% aac%ﬁt%%g@égétg’i\rl\léen 11 is supported on
tha pafagofhateainaneetdne 1(pﬂasmtpasﬁgs the ametheaﬁhesembbé@r rg@ang
120 is simlarly connected to a w per actuator 122 in
the formof a rod having a pair of projections
exdddahing t herefrom The w per actuator 122 simlarly
extends w { t6.d BTl §&leta®) Lonsists of a
are positi gg ed® ?umpﬁf‘ﬁégﬁ%plgrré%%tn&g? ggrs 122 so ? Y Bonsists
thiaybegly el 3atvhighn eleifings tah dpleing 14 dlonvreseiving dhe caridee r“ﬁ*ﬁdlob [qnd a cover
f . he Scaftftdoe Q@S 0GP place within the cradle
?:Sé?ﬂl@%???‘ﬁgte |t0nd8e %{ggﬁgg é:CP&}.téﬁﬁee ﬁgﬁn ehance. Do RS
asisenbl y 23. The mai ntenance drive assenbly 117 is
shown in i 3 pl at ' 0d Pc!:f‘tgescrg(ﬁénﬁpf& lﬁaﬁdes’/‘\sfrah@%trﬁ@ﬁr@rllo as shown in
118 is bi-drfectiona operation of the notor in _one
glgr 6TA a5 1. IThet:’érarse stmelrwl Wegengrally cqmm%tvmpé plagesgl 11 and a base
\Rf t;e lsrco(:le% Wla%ﬁ og ke e?]ElI alsllshQYiﬂvé H)llgxl 9139410 anTé?(ﬁ roller 114 are
Sar a rai se portion 123 formed on
mnﬁtatbemémrtmmd\mtasﬁ 1t afrapgosingt emds:tbme% ﬁucwﬂtah whep the ﬁarrtrldge unit 10
1s2r%t§{ned t\»ﬂﬁlél%ﬁl%am%%&e? Qf soRShelviien WeRflve IQRE 1126hd ex1t roller 114. The

portion 123 contacts the ar
e rofle] 16 perthaetivetlor 1 2@ ghaholriyes biste radiess RE motor 115 which is

?r,%u%tg | onsotf #L gﬁcg\lpfa{ég eP QndTgHVees chha@f HE\WRL & asll EBCHIIBN via a drive

e W n ortions In the naintenance
ma]mmm ]88 ol asazg@lwsheltt Rechpsi systein epasghag othithgedraggyoller 113 and the

b%rut ? ﬂ% ar nc#%l? al thPlafhe eé%ﬁ lt&enl,ﬁrg 2388t Shd L8isBH JaRG68: of the media

ead asse
through the prmt engine 1 and past the printhead assembly 22 of the cartridge unit 10.
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rotation of the w per gear 120 will result in the arm
124 returning to its neutral position. Lateral

worpwe/E127 can be applied to the w per actuat orPARAU2N9&8/001916
to the presence of an additi O%I angl ed rai sed portion
125 fornmed on the w per gear O upon which the arm
124 rides causes the entire wi per actuator to nove

| ateral |y 28@hR8dnct BSve8icHbR NG iSRELMAE 13 A otifdr SRNSKE 111, opposite
el enent 127 is provided to sense the 905|tLon of the

the PEr mator 147 oA hs matnterange dive SPIRLY dit 7 (RWPHRS A MRy 118 which is

op@RiRE dofRdicli Yo &lRhRTeAARE Jear 119 SHd0EWipbiOze@ONDI The bi@tenance gear 119
capping state of the printhead ass

Ci i nbl y 2§, t(ge g&bot hooked
is] pgurnccopnegter ey mABISIRICE AEFUAPT 12 SvRighple M e A @ TRODTRE 2 hooke
chdth@: &kREKY\EiSi8nd iviGt th®Pasd $lafQ BN ThéThdokel end DAt Athiflenance actuator
counter-cl ockwi se direction as shown in Fl,g

L . T . 52B.

1RbisshaRsA 1o be fepcives Vblg)rm @ég?tc}l elgment 94 of the fainienapgs pssembly 23 so as to
r8BESthd Bsder fiGovioR a5 B6itvdel BE cippit@tstutd dhdahdiiMim@state. The wiper

direction away fromthe naint enancg asgggbrln%/ #23. d havi i of
g dp sulagy SaRneHBT & & VEBRGr| AFtupleT B m O [t @ rod having a pair o
PEGERbAOS R AME Berdtrokl. | PREWipIERftualod 8 2D k@MIafl@ Extols tWithin the base plate

i nner surface of the. w @er gear 120 to eﬂéaﬁ%g with t hg. 4 with
19 3 dechteiectiganre PRYtonsY 2iong g HPE AGWarR P sy g gned Wi
18R ddw Porking 9 Birked iR i KOS 1BE mantakibk SRastls B&6d 4500 contact the pin

as shown in Fig. 52B). Simlarly, a projection 129
eieé}feﬁfi@@g@ﬁth?ﬁ’é‘“F%ﬂ@Fa%sﬁ‘F‘?léigg of the maintenance gear

119 cont achs nmifdéndde @ivelads3RbBT1 17 heshidwi ik @BRfeein Figs 52A and 52B.
actuator_ 121, thereby causi ng.the hooked,. end of..the )
Arh e PEn B BiediTFSHODRY PRFFID S o6 MGl G PrctaopR Pl i the wiper gear

0 it bhobd ind 41 ESunGk-LRSkWIS: giddeibh & GownAtin 8% YAt Miee wiper gear 120, has a

mai nt enance assenbly 23 causi the upper rimpartion

eth Sl Fd A Seresf daich SER Boon g 124 of the
Wib@ SRRGOss 8 QRN beal 270 RfdlesS AOSHe taiked posibh il Zhcdafacts g arm 124, the
nmai nt enance act uat %r to control (%%?nr?ti on of the

i motor . .. .
AP, SRR FEnEEOtE AR BBk ping BT flerign R i gt upvard direction
gl the Rend@GaPIRNidne 9Biig She DdiAtendnde bilaSsis 88 piRd sgadift the pin elements 99,
tgqaregl{y;lérgl%%&eg {qlle)c:tr%%g}el(jﬁﬁr}cé E(él %raﬁlétaté% ggr e? 8% ﬁ:ﬁtl{}ﬁlg%g]c{j assembly. Further
6Rtid dlge witht eat 20 RiDrdsileincthading 1 hieturdiRy tolienegtraldhesition. Lateral

131 are angled.to receive ur. e of .the cartyidge..
BRFECA G R AP0 Fe B 1 IBGA G L1t PG Bhpapigiions ancled
16106d ®2tidny 1261 fofned @8 ARE tvipeD gdah €2 @ timel| vehiehnihe ath? 124THdes causes the entire

control el ectroni for controlling t peration of ... .
YRS BRrA SHF At e Btrasph o AP RO RE e 127 s provided
tase@atthey p&didnSoffth® wiihe dctnfroasyehithitabe statecafi the lpoathehd can be readily

PCB%PS%BZ. As shown in Fig 51A one face of the PCB

tepm tains the SoPEC devices 133 and rel at ed

conponent riy old34tof contré] eigaiappifigstatn df tie ptinthdadtassemblyl28, the motor 118 is
dat a .and. power received.from external .squrces il st
R R R Y R
£ ofineethclvdbe airarion as kiower incHige 52Be rRatdtionhif ghe pimey igdars120 in this

means for trapsmtting the power and data. si S
Tt orru@hoh Mg Hirc CPPAS PG, B fatafiviR: PPAPh ol from the
m&nteaance aémisl 128 nHdweeemnmzshbes nafre tlearlypini Figh&24R] this rotation causes a
ssenbl . As. sho inisolatiopn din Fig. 53 e%(;g .
a5 Tarabardis 3 Beo necRlls SLA v BY 1ot 1, B sl win e
mgihteRR0e 5a0 1 B a1l id Bn catks¢ the embttenaficetdear 1P 11® rdtaly inrpgecanter clockwise
&legt\{\clmp&g tslllo%vrr]l %%Zg tSQBS. es%ﬁhé’r& a projection 129 formed on the inner surface of the
maintenance gear 119 contacts a pivot arm 130 of the maintenance actuator 121, thereby causing

the hooked end of the maintenance actuator to move in a downward direction, which in turn grips
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and retain the PCB 132 in position. As shown in Fig.
54, each of the arns 136 has a groove 141 forned in

W b@eapper portion thereof for receiving a hookRCPAaD2G06/001916

of a tension spring 142, the pgyprpose of which will be
descri bed below. In order to provide stability to the
PCB 132 as it is nounted between the two arns 136, a

HRUARA efendRAl 941638hd BaiSRAdIEShsénbly DB camsmg tHelperriin phgioP PP to retract
al ong the hottom e the PCB

h .
apd APSHMR 2 p%mgowd%@g?r eghelg,%\sqgn n%eﬁxt qlri]’élt ae s%l@g het S@hwn of the

PSOHIBRRGNM kol 3¢ contidE opdtpardt thamotbsa 181amd depdeuthaldesitpd state of the
of star wheels 139 nounted along its |ower surface.

prig@eak ar wheel s are spring | oaded such that they can

nmove rel atRe‘f&nﬁgDagaBEtd Bigers1ausddatias, afpalma‘ sutpidgr tnip gyides 131 are
to grip wt of the exit rol {:
aﬁgg@;g%ggtgﬁﬁql Pl?,_t&f() ij{lsto Mtr%cawtng alnﬁ §u1d1 a%‘l%lﬁ V\{%TPIO i the cradle
vlion T doidks SBA. areAadg&atts héceivel alsdlﬁ’aeesofah¢ awtrgge woit tlﬁéuch that the
PCB 132, as shown_ in tlll}sgw 55A sg t&let a%{e

cappdge it |1%PSI in‘e‘&tﬁ\?%i’%“‘ef dpppmectid e sdtorst 12, 4

protects 1R cSafIECleciernics &8 cﬁﬁtmilhr@rﬂye dietativinaf therpiynt jgegine and the ICs
Wi thin the vici of t rin Fi
e Sutragedarsentind? R i & & ol gl phra GR8) 12, 4% shown in Fig
41hebRd Pcabi BB POBLIBS cmmhs the (SbPEC gimms d 83l andhrejdtest Q\:)welrentry 134 for
rggsfzxﬁ{x? %}ﬁ dél 1@}%88 b a,gp &@e,%e‘%@@ é%g%l(tégnsags% cgé %ﬁg the other face
§F tNOPEB line ity Fna tbf te&cthbz& cell‘tabtspl?c‘ﬁt denglallowat edge \’yl@[reof whlch provides a

poi nt s 141 provj ded at bot I h
PeANS (grtfaa ngﬁ © pqvwé a & tﬁél%f%ﬁggo%{hgg eﬂe@l@ical cOntacts on the
B PR Mﬂtonlubﬁm@tm bz lofnhs pﬂxztmeab etsembly 2an ope n

position, ein the.ele t bly 140,
remote fr oﬁ? ppamndp éScQ,EP?nclgl 1%3?1’?%% &8 1?}2 tf%m'}? QféePCB i N
afads fnb@mé‘caﬂidt\fléedgﬁo bnmst13¢0w1ﬁmaclbefth@&dlSIthlemvléW pprtwm137 to receive
the cra 12, ..and,a c| os. i g 141
g}défetmnlt eaﬁC% gh% }Eogltli%.S Ag rshovvn 1%‘1z ?%t Jahlpgﬁ th%\,gl(n?f{sel 36M8s a groove
Rirhét {iohehe Qipﬁért p‘drln'lﬁd theronit ﬁct@ewm\ﬂ blendt portianhef 4 [leagiopeming 142, the
79 to qlata and power to facilitate

PFPXEP f}‘aﬁﬁﬁmﬁ tBeh Scﬁ %zl?ees of the printhead assenbly
22. As sh oimnorden thplg»vBS Babibity to thedCBol3Ras itasmewtied befmesn the two arms

&faaglesgs‘lp{?ﬁ%tat 15 ﬁe&u gt lh %]ané’intqetﬂ@ 51?1@ tthootEcJﬁ?edge of the PCB

i'nc es *a plurality of To
\I\EEi;QinSth&%evmataimﬂame ﬂpaosmﬁcm@mbes d3zond zﬂt,etretarﬁé @HWP%F@@Y 134. The

Flmppé Sarglggé @urf bty o% 33 Bl Wis 12§ ﬁltoﬁnt&hﬁ&?"ﬁa tl@wer-gnﬁac'e AHR star wheels

ensures
Blfe&@ﬁﬂig Kbddeﬂ(s;uﬂhﬁatﬂh‘tyrnan emye naative fte t}mlpxﬁ@ sptf@q@éqf the support bar to grip

0 h ate
R

heldbewh @l Figis1assenbly 1145 for transport past the
print head ' URN $hotf ift ®lg. 55A such that it
%1% Iggver assetﬁ%Pgd %%é PLEIBILA dholf id Pl SR e

printing. 'S shown inits
shemethllyasiérs dre SaREE c@sxces{SE%A s pr3®1; tha BEPES devigestim gy EMI that

attache tine, 1 18 Rds a latch mechanism 144
B 5 LTI 1 B S 58k st

@)ﬁv&i&d tﬁaremmmwh mabasemﬂazs slmmpydqilorr ®e caver gemmnbly e seoure the cover

cover, asse 111 a a n 148.

bl m&{y né?fﬁr%seerqt ogf Q%h%@lg " bey o\rgld t heplpl n 148

and have a "mneIPéBf osambly 1495 eantaﬂY] muwml terthe end platey {idcpt pivot points
F}qgwogﬁigil gtntge 80tt0¥n 1§ the ensk 956, SR ki erz&l%gm@h% t6d PR 8&e8bly 140 is able to

swing about its p1vot points 141 between an open position, wherein the electrical contacts 135 are

remote from the electrical contacts of the flex PCB 79 and the cartridge unit 10 can be readily
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relation to Fig. 54. Wen the cover assenbly 11 is in
the cl osed position, as shown in Fig. 55B, the spring
w0 2006712t |t ensi on which in turn causes the PEBI/AU2005/001916
assenbly 40 to pivot towards khe closed position, as
shown in cross-section in Fig. 56A. In this position,
the electrical contacts 135 of the PCB 132 are in
r@m%@ﬁiomaé cﬁ@lﬁt\ﬁﬁtlzy\i\ﬁdfh tibgd qﬁﬁlﬁ@ﬁ Rideet the elebtaed] cotaths 135 are in

ontacts of PCB 79 o
oBFGR PR oeeediie waees Broghar of ba fepCE PR B gonirol dae
ahdeveb et fieitate piiaiy fidhethe avles 35the Piditheatl assﬁiﬁb’@dZt oits

open positio h in, Fig 55C, th ttachmen
plpat eg 14'79‘SF§ Ww@gﬁ%gngﬂgr {)?fﬁeng%ly ?ﬁais é?cg{ﬁqg %he end plates 111

abtBs pEAbIAthd digtiehit I2eht teludes 4 Iﬂﬁl‘éh@ f tolled WigeeBAGL Mlich 42 positioned to

cgtﬂgc(t) &léeu SUﬁtggeP@rB]?xg Sdgtr | nqgg‘;r 86? g%t%atgl‘,%ge%‘{lw;rhf X nxjdgzprté)Herrndssembly 145

eﬁk?ﬁds tiia® ml}aﬁe(ﬁi‘lﬂl‘Mhs ipFeséritgl t]? 51@Ei3rmk Bndiddl Sfro0 e pickRr mkdt@nism 9 of the
el ectri con cts 135 a e 2 ve .a r .
BT it o e B eue BT s gorie gt B gpnarmu AR fad OB idte rotler
agkB8mblly Ué Mopﬁamﬁdre;&dt taé;ﬁxﬁm’&h& asggnbljr o2 bftﬁé &btyldgnabd 10 forheinting.
cartridge ve romt e

T Ol bsa ey TS TRYE oy e A PR Bl Ry e e A and 538, and
icgveaillyagaeieh |t(y the knd pRites &t ﬁmm@ptmearfpm thereddf A pair of attachment

pFalﬁeg elgg?g L gtﬁg({og%&%%eﬁgﬁ% Llcf%é raﬁﬁg@g‘ﬁ Cﬁ?otvl_e[rgansse?n tly\/\% e end plates
1 IRE‘flﬂ rarpun 4 8agetientthahmiehigdate SBIA extehd Bsyohdh ehepiry 848 ad heved hole formed

.a _nunb f dockj orts 149

tefein i, SR i e e Msn P o B Bl st M s previousty in
rélftiwneo Biges4 i ve docking ports 149 provided, with each

docki ng p rrespondi.n he ..nk stora .

roda oo hatea S SEEPRAILL B 226 et Risitihnad HRL AW e, 558, he
spiiry] ie i iﬁﬂgtehmqm Whur:]h firoturmbdusds ths PQBaepmhbll}om ex:mw@tetomrds the closed
plg?r}ééorn;gsfeslhh%a Errn %rgss 4sgct1o/&§1[? ﬁ{%}‘/g&% %{ S yO%chn\li(\ﬁI}eloeletc 1ca1 cogtgc&s 135 of the
PEBCI32 dﬁsak bpegatjposltcodtdd “hiashea:okraspgﬁxilngalbl$IHcah¢dnabﬂs y)f the flex PCB 79 of

cir cul 5 irc r n

e s SRR AR haibftel O slenit i b B O] Wlkbermeon.

bet ween t Wéhenrike ¢oér dskembm is naoveld tohies apen pqssut[dageasushown ihQFig 55C, the

ﬁta hﬁlenctu (ljatesnl4t7 pivot o nne S tﬁe fron%s& rﬂllebcerz(ajd bgsltsg%%'t: eyebﬁ rehevm% tension in

openings are positione
tlwﬂcphngi ib4ﬂ<ar1d@amtgt thc) spring 3o bepome chick.€lhishie tiyagallows the PCB assembly to

SELI. GHar act u n th . .The e :
op a}y 1 tal ]&en spe gi!ﬁa 35 Dowi meF1 %f653 3)_5 qoélgio%(\,ﬁ:ﬁe esl%cg%cgbceontacts 135

ri'e ove I'nrep atlon
ofrthd LHC@slﬂﬁnqm away &oniezemlactmgdha crornafmoedmgt(aitdctsbﬁlﬂwﬂex PCB 79 of the

Tgt&eafd asslémb 4:2| & ther%kéyf eI}aP thekcaPrP w%ehlﬂﬁt fo't rbIE get A VJS% :flrnllnt ¢ cradle unit

1The |nrk ?:fl [l unit 155 is provi deg gzra uni t
ConPr et BB AT PR ST B prtorms i

fngtion ofhdisengapinghmgammy alectrisdl coiimaunbaten b@wmtthglcaawdge unit 10 and the
gag}éql Lit TBY be noul ded froma plastics nmaterial and the
ase assenbly 156 may be noul ded as a single piece or

i N sect i oReferring again to Figs. 55A — 55C, the cover assembly 11 includes a number of

docking ports 149 formed in the upper surface thereof. In the embodiment shown there are five
docking ports 149 provided, with each docking port corresponding to one of the ink storage
modules 45. Each docking port 149 has an upwardly projecting lip portion which is shaped to
receive an ink refill unit for supplying refill ink to the ink storage modules 45. As more clearly
shown in Fig. 55C, each docking port 149 has a large, substantially circular opening 151 and two
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The undersi de of the base assenbly 156 is shown in

nore detail in Fig. 57B and includes a ridge portion
was®enrear7 proj ects therefrom and whi ch mat es WeTIAU2005/001916

docking port 149 formed in thgzcover assenbly 11, to

retain the ink refill unit in docking position. A

substantially cylindrical ink outlet 158 also projects

shaldBiréule dpategssisderofiddiitberbiasehicls sebiel the deliveredf ke bptwgen the ink

unj t uati ng
?qﬁg‘“fggthﬁlcg‘g‘%? Bﬁ“é g(?'ofo Fom tﬁ%mﬁ%n er sdiey %Ibg O base
assenbly ¥ofr T@lﬁapatbpmmgsn gZthn@aposnioan @tk cromerseqf egedl dpeking portion

the.in r s 45 re I
ek e SHEGARE TR A 47 SRS e e A pusndsbve i
rélation tathk ik ssdrage nmdoks%amltareodmscfrrbed yowae detail bhlevect i onal
bendi ng resi stance and buckling strength. A QA chip

161 is.also provided to project fromthe underside of
Relatl thase assenbly 156 and has a plurality of QA chip

cont 62 n.
Com e BRRER: HRRATA IS o BB wic o
The knkrrefifl bhit U5 it pibSisled &s admnﬂ«edlptlh&g ebist hssembladﬁ@ which thoyses internal
tor 190 cent e
GEL Py EKEF | 3 37 AT 8000 60 UG B T s
asdeinglyt dny caves lmmy@ealmhlded divcheaiplagtics meferialeand she Bekgassembly 156 may be
trlgglgr ger(;ryﬁseetlo (see Fig. 14) in the top 42
& tart ge , are correspondi ngly arcuate.
The rlﬁwmdéaﬂsmrmfsth@hasb asabdy 5605 sownde ojeistad|ip Big: §Peand includes a
|

R vut ST RS AL 190 i

cbvﬁrusiem‘b)bfl Iyl gmetim thh mkatiﬁiéumt:mr@pkmg:p@rtloacA@abs@ngalmllndrlcal ink
n s I

S PLTEY0 epkSRSRE O BTG5 o e
oﬁrtﬂdgqmrmkl(y Andowiatvie asfuniingeping 1 yPealgroprioferiofipm ghebync{eﬁgie of the base
user ly.
455 5 HERRNPHR R Pt Py SISl GOy Sl 0 s
Iglthﬁesnltokim}emt)si@wi the ovo walvauztueting o013 ivgh t%éﬁﬁ’dﬁﬁ@ Sectlon for good
%acril?&%&hatl bc%}ﬁﬂ{gqgsliste{nge Q{Hdt‘tmahﬂ Girdi hgﬁ (#@Elﬁﬁ 861 1fs Qfs& Brdvidad to project

users apply ces orce
fadnn theiundersiteofythd bask asﬂﬂmbIY\AM pnd hiee a@b@#&l‘fhgf %rchlp castacts 162 exposed

[ fill
e R
whB 165 istdeekedrberetity age nodul e 45. The base assenbly 156

al so hag,&idddldetu ﬁ’@f%roﬂagtg -ﬁi’?%hﬁ Reg elﬁfgccfrﬁe? %T‘ﬂf‘esbabé §ssemb1y 156.
initial charge of In hr ou I's

port whi ch
Beatcasriviot hctaatgrls 490 jace slightly mguatmand msldedreeif &eweﬁés t 8 he constrictor

a&hl%llrgg(gﬂ @geeﬁﬁ Viéﬁ‘ﬁ‘l @k tc;: ofﬁl?eccartﬁ@ge' W 138ke J:Qr?’esF&dm arcuate. The
ealed t & iMner s ace of the base assenb éby

rowrded endsi ang atchiete ek $e|ct1<prmllowﬁb¢ Biento eapidy 3lign pae) éOﬂfSF’@F?F Actuator 190
oal o gﬁ?\té Oﬁnﬁﬁg %Bér@nke 'aﬁJ‘th@lcanf% erﬂ@es' ﬂﬂﬁltibag éﬁﬁg tﬁeoother constrictor

expan eas Ink Is supp ied to/ rennve
acmator%f%l mtomhgnmem syith Alein nefpeeitvieiapestuyes fife dibés hedps to Gock e refill unit

vl dﬁl@ %ﬁer 44k 81 gllﬂad t}pﬁ‘lﬁfﬁhﬁ etle B&%ﬁ&ﬁﬁfg vk Rag Plsﬁc%st shown in Fig.

ase sse provi des a Passa
§ eaah ¢qnsmctproactuméordl99 Iheft abs@essvﬁ@f@f?@ea? HheThin RIVGS the constrictor

£8lat o\ls,e {96 %ﬁf‘gﬂ lb@nd%ﬁf"st%ﬁétﬁ gl %rd'ep{oowittﬂl@m@ YAré@ﬁfeka@ Fbrees in the event that
out I' S surrtound a seal ring 165 which
mssrsgpmly ngcesswd@ﬁe vhen aélg@@&ﬁne é@fé wiit veirthedpckiBg PRiE-t hi n

the OR$ HTstﬂd%BoJehﬁthCrﬂekeﬂgJ o 19 Uhé Ednstkier adifdds {9l actuate the bag

ink re nit 155 1s not docked with the cartridge
eomptricto0d3 aflike iglebtprags ppodidetfi e | s
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protected by the seal ring 165. As a further

precaution, a plastic cap 187 is slid over the outl et
wa@eaehedielr i n pl ace by a slight interference fiPCT/AN20G068K01916

| evel indicator 167 is also pgpvided within the cover

157 of the ink refill unit 155. The ink | evel

i ndi cator 167 conprises a flexible strip having an

i ndi Tht baB aembly Q86 A8 hasUElin@ForB1 920 T beEl 16LEbdiRR its initial charge

obBF 3Fvish Pt Porcv G s e A e GRS

undeRefeghhg@d theRepledrd @lewld Fig b7 l8 ikletier163 1s&ea1§d1@tthe/m]eda surface of

hin the 63|s exhaus i.e
ﬂteH’éSﬁo%?@e“?ﬁiw Dby éWf‘P%Fheye%Eﬁ'?‘;F CENER s mafle material
wh8 atibwghe ikitegl163 v édpail/doligiRe RamR M suppiedav/rebifed from the ink refill

rovided jn . the to rfac of e cover, . 1 In .t
LD ok e ol T 285, Bl BIsycoter A0t LIS 6 na
bisl assemblystsanhd atdvidee H}pﬁéﬁagetfbﬁmkm@fmﬂttb @R Bt 158N The end of the ink

view .As the . pk dispe the natu of .
SlHER, TR G) Pt il oty bupk R B TRRY B depioory Bpgesl rins 165
whithads $poing Wabdddovia Ii’f&’ﬁﬁleisxonﬁiiﬁxkg 6 Wikten #@@Pen &fd dfilR cylindrical outlet

PP 5015 B39, R S s AL 088 gy ot

piotedied Y tite sdf fing 6B NS ﬁﬁh&rhﬁ’éoaﬁthﬁ 4 pladtic@kp 08V iP6lid dveitthe outlet and

th the window 169 in the cover 157
h%lggbpq%ﬁe%y&fs @‘ﬁglte\g%beé‘%e f the deformable bag's upper
sur f aadnihiave ifdidatoy 16’Dis|a&kp§3&d/1deﬁ ﬁvnihhi tﬁe cogal sy oﬂthEm'k Il unit 155.

ey di.cat o tr| |n|t in.a fol ded
bR ] PR e e i o g 5 igeioB et L6 such o o
chlbweed sectign. 182 Sdp Bsatt‘adhetﬂ)&) the dplesn stinfeeof e dsfonslanie ikﬁ%ag 163 at its
63 The stri 67 i s attache

elgg taﬂ%f,oqg%l&%gggda Sgglglc?ver é%l zététs ?ntrteh% t%zgdv | n E}Bﬁ%lf supply wrghm the bag
163uis fezahmﬁedﬁu pothatbad ﬁ@ﬁbs&lﬁﬁﬁlﬁ)erﬂp@t efenditAibe pbitien e681dighSitself with a

secur h th n ar
R VR PR it AR 2o MBS fr JRARG S o ny othr
timaf iod.,dghen Thé bagbisiotigs tiaheulptaatiallyushpty, tthel ddivaticritpaadn Brhidden from

vRort ion 168 into view through the wi ndow 169. The use

of the ink level indicator 167 neans that the one

r ef i Ak therink didffebses,ahe hm!urel sktlie irrkrbaguiatelrlpl @udeg fitith deform and collapse in

J.il.ﬁ olrrg rr]nSaglI(l:eE }E h of eﬁgges Hg%hﬁ Pp%ef no %tl t%é/ l% %)é?%a/ %?qy to collapse at
the esﬁumb Iratﬂ g Atshsech; dtrer kesglln rfl th&gnk ﬂﬂw]sﬂndmagxe 1 67015! Lelnﬁlréb&hﬂf the indication

trldeunl eration ess

el 288l e itk 5 bt T B 58 onfEJu ol e o
dezfmerabh hpg's tupper sodfack Huevebﬁaﬂg calbpendb| Iy thHiS Geghua, éﬁ(lhlol}:eeltliﬁhcator strip
1 1§ ﬁn*?ﬁglcﬁ'la/ il § fi %‘e% slc kagl%he\(xi gjglc?tp Qn, 5 %%tgo&l%s E:gm% %o&%twcll i%t}le strip 182 so as
’toshsfdil’ddem ﬁbmltheszgW &6a \Ghmi thelyagrid3 istfell. b@h@stﬂls s&nib htyachdsitat either end

t ] .l e _unj ty, 10 when do
tooog)pgsgtg gg%% %Pfi%e é% {lppte surf% €& pp?ﬂ%%s nsg% C) mt e%al[epcﬁ%ends is secured
b@bﬁh ﬂledfanmae:ntwmﬂow dge Wh’ﬁntthdbhg 45|‘ﬁuﬁy hdladSBs ttl’aaestm;efé?l lengthens and
uﬂérgféige. n%ﬁl?/ b%%@fsthea&lelvﬁ E%}ndhgﬁ 1 dlC&%%{)Iq 1 g én%% 1ew thj%ough the window
169 k TheAwse gy filaes ink devehindicatbr | @afmesyg rthan glsae A dreBit tuam d5$ canbe used for
m'uﬁléiquta?@: pafno?%f ﬂ‘};e r%/iﬁ?ur%% H@lﬁﬁﬁi agxél% edtagfrl]l%lr ea?}?oc% avlvhrc]efcitthe amount
off igk aeqgssanyt fol BHillthgghgyeredsiioodieg g&wr@gefmdﬂwm bfettlg earfml@e unit 10 in

or%rbtpgxla&o Is geg%tggn ‘[thgI gapgig %f%’fﬂ%@gﬁll unh'[I s pushes the |legs
The cover 157 fits over a portion of the base assembly 156 to enclose the ink bag 163 and
ink level indicator 167. Likewise, U-shaped docking clasp 183 fits over the cover 157 such that its
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as the pivot 185 engages the fulcrum 186, the clips

are levered inwardly to maintain engagenent with the
w@arbioixdge unit 10. A | abel panel 188 is fixedP@DAUL®S/001916

outer surface of the clasp 183 The |abel panel 188

can display trademark and other information. It may

al so be coloured to match the ink within the refill.
1e§hextérﬂheyorﬂamase1&8er@m§ @sdta%ngdgagﬁrcaﬁﬁdg@ uRid 06 wh&9doeked. Clips 170

each |e p pads 189 are positioned sqQ
oF BRPSPE fige Pt i CSUIG S PHESED PBSHESOP Fe)Bs Bomd (s hold the
reffillnmg 165 subbentlaBafixaeli@sthd & et BsenBKer1 fohRligdld #9 edfihknt transfer of

f%Ut of engagenent with cartridge unit 10. The refill
hit 155 may then be pulled off the docking port 149

Of t ll\ﬁ o@ﬁosﬁfg pat o€ rdaf 3pridds 18EIegten<5§roﬁhﬂs\1& chdlfleg 6f tht U-shaped clasp to

prfss :fgatnﬁt thF m%lég gfog‘g&g‘%lt’ilt}gzl ({;@O e Of;l 1sep6||pg Elsﬁéfp%%te 1856 designed to
emgd 4 fultgen wdpd 1815Q>n tﬂé‘lﬁd&ﬁ\tﬁﬁ cORSSIBMP ITKis i;uslae@ﬂﬁéi legs outwardly, however

mai n & of th dI e Ol[fuave geen [ ey
e FRPIEY P engenfic 1B S dpyensd e g phain engagement
wﬁhldi&cﬁﬂ&&igemmtd:(an onI y be recel ved within the docking

e pitef RS BReL B gl s rafonp i  HhSibrtpanct 188 con

didpleyf eadembrkwand biher 1ﬁfarrhzhﬁsh Ithexylase be cSlohres ® rhdtdbethy/ink within the refill.

t t to okth unt15 k-to-front, The
B PG Hat R RAER SisaPTs 18] £ SRl B e imnpads 199 are
paséivhedesd thz[teﬁnge:r pidssude gilthdsd paigRiwil bvdredite the frdeQiTlthe leaf springs 184 to

PS80 A5 b 38 5 LB S48y v e

oﬂf&regleclmhgmmd 1@ obthendbwegastaibly int o which is received the

150, PnrE o BHR G o2 dopkBldeosE 5 BE R BTG EIS1 of e i

stddage delﬂSasS:ﬁniﬂy bhesf thé ceridbe afit thele covdr es‘s&ﬁbly ng and remainder of the

re sha S h 0 t orr
craél 8?,11? féa Dogh reme eﬁ %r Lj:‘];ain{t): aﬁthﬁ r%}lﬂgurgthlSP &5 ?31 ‘gn’f%‘{Fﬁ‘ oﬂlch that it can
Oldﬁhe tmeemmiezdﬂﬁmthb df)ctkhﬂg [ﬁ)ﬁclh9 redie patticalar orfektadidro r"H@ends of each leg of
eX a Cros
thggfg%hageﬁscgag 1?%1 &re, S1an écaiscgt dg?rgl\ﬁo WIE%@ & gﬁ{ télg SpeT 6% less likely attempt to
daclttlat wdt 1156 ngkvte-ﬁani arhg ey lindnito rmloéutle@lﬁlﬁlmﬁtf%t)m@n tHediteral centre line
tovéflslo ﬁugrﬁ %alm Bac%(-t% !frgntc(f())r 1%113%5 gfg:ﬁ a e? ﬁ % s&ﬁea 1 § rs&ﬁis?ﬁ%s&d, the base
Oﬁthadi@kmg Dartil49 bzissadaqge omudm cpéning 15& hMMf is rdveivelbihk icylindrical ink

oL 84 et P e A BB, A e o

crp@csecptmnngf gapli of ﬁlaste|1ntarasttrrgre¢ammtseareemaped5‘sactlmt ionlﬁzahermtnieaiy coloured

ngg%'ﬂf 191% MQI% rr%%t 051 ntat%e C a aCI yto 11 ela?] epartbﬁu%r rnﬁé 51;ora(gﬁ énodule 45,
quwkamldnttm Md:rl \sfat Eross Sbhwns eif thé i/almctuaﬂ)ﬁs':')],S Sand edch be rotated to give a

' [ LNk refi
1R il obfind s BRVR Mt i PotPfonill bl prprgy, oo vt o
mefolring witational otiértatipnof t he cradle unit 12 when the
refill t. SItI n t.hin
doc kJA %AI Qﬁlé trel)?e%gllﬁ Ecg(fs%ga cgvuieiﬂ it? thteh gsecof 9} dWI f:ku%% ]igox% ﬂ@ for mating with
thefQA kkip cretadte 166 pf the VA $h1abll6ét<15 titketeditl minitel Séuind Ineaudfngtdné receiving
0 I 4 3 | kN he,
i AP BRER, SRt eyl Robde b03RD0 HUEHT G e rost unic
158r(d-ga bt 80 &f abiontkS 0t rol).f the edlour af ¢heriglf coritdimg. witkén ﬂllamvﬁil unit 155, and
l. . f eac h_of
th??}élﬁfeﬁ EF@% 6%{1(&&21/54: ﬁeg \?1%11n EIL}: Tié%ﬁ’llﬁ_um{]%%) Tﬁl'eS mg?rﬁngnon cpll be readily
trangietred teathe tchmql whcuimy ef theSradde wiif thetlennthie hrefilhenit aﬁ.’gs docked into

po%iti%ﬁ Witﬁﬁl tﬁ@(ﬁ)@klﬂg pc;r? ilﬂ9. For example, the control circuitry of the cradle unit 12 is able
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formed in the docking port 149, and the ink inlet and
oul et valves 16 and 18 respectively, are aligned with

W0 b@e7i128t ar openi ngs 152. As the ink refill PCIi/AU2B5001916

I's brought into position within the docking port 149,
the ink outlet 158 of the refill unit 155 contacts the
ink inlet 15 of the ink storage assenbly 45, and the

1/ Bt RIRCGIMEH S thPink Stodd nfoailbaLs reqaqedwreﬁﬁmg Agd WRkhdrRhetefill unit 155
valve 16 and ink_ outlet valve 18. posi tion,

oprfing th cQreeet tyRsy/SPIvE Al Aoyt ﬁéﬁﬁ%f%lﬁaé%ref ﬁl@g. nk inl et

15 ofastshe@vimbré ety RItig @ﬂﬁsvatvla%ssﬂ@ 1 Bﬂedc@@ﬁtﬁ&i nﬁc[%ﬂulrage modules 45
|n ri I N out | et

5 retracts th [
<st§9&’3§> fHPFArged %u@%magﬁﬂalmlswgmé ig Migne ?thBé‘? igteeoHenlprfpening 151
férile@tin k- doliify $ERI149,i A tHO Rk ifleRildeolld vaFvbsl S alhtplg l‘@pectwely, are

nk delivery needle 164 an such that
L@\%\WA theriritsia opRfmep 12 rﬁ%ﬂwi r?folﬁvﬂﬂt fra 1tRyeRsh gﬂtw%ﬂon within the

dddéh g ﬂoﬁﬂ 48,aRd ink bkt wsf mﬁe%ﬁle Ghit 53 obﬁta&!é m%gsﬁalgrams of the ink storage
n Vi tion o a sprln | S

%F‘E 1?/ tﬁ‘% Yf‘g wwawé@a\ﬁﬁ cwaeh?aﬁ Pﬁ@ © kgl Ve }ﬁiaéﬂ ink outlet

vmnk1$porage nodule 45 is in a constant state of

negat i

e pressure d to t S
appl gr'f Y\g‘& pg?S‘E‘B‘h giedﬂi ‘y"’z‘x‘ﬁéﬁ qgnm 8?‘2? a"F%t lliﬂﬁtkl Sygh gheyglve insert 49
ad thie Splﬂfquwé@ Seaarlﬂ@g@txieu@tmltmﬂde cPlRISiSAl gk dullet 183 tb fdém a tight seal

WL FRLRLENERLLOG LN L] S22, LAOLAS BOERLES . cr et

1@4 ﬁndl 1@I &ﬁdﬁl ﬁb}ﬂmlmﬁlpﬂﬁ f:Hﬁﬁ)VﬁlQif tmtemlaﬁmt 03¢ ﬁd’ﬂx@thl‘e @béling fomki49, the seal
fill n|t is

when
n&% (‘.:SII %tamleﬁll foolIS F?B‘g?clhf”b“osm@ﬂ iaaghiop 03 Eﬁrgxg gld i ent
bet V\asmst:\li@ed_ fkvibRY, Bk ikiretamed Witlun K Hag 165 (h‘éﬁkﬂ@ﬂarﬁ@ module 45 is

at atnospherj c pressure). and. the,
ing gsgu eu‘ﬂfl “ggﬁ’g? PWF&F?) o & 1R RPYH‘& e:f Pﬁ%@@&l‘% al%‘ﬂsm“t expansion
fcp}eenﬁtthcﬁtnefbag he. Thik ptodhek a hibgativdr6r bk iptdssurdiia the HR) U{lereby preventing

It“t@l\‘ﬁ’% ﬁalglo n%%rg rrﬁ%zgqlf:og Ith%g)trm%xgasd&:s%tg&lyt% éﬂ hlsga% ssure a so provides a

sh@lle\/\ﬁeiﬁs for leifdctihg thg refidldfilefrom theafill aniprisSnitien gheapilt adit ®docked into
r.int head ass

t th Kk th
PP CBHeraATrerr etieoh ke g BB SERLARRAT 53 i s
aﬁﬁﬁ&eﬂoiprelsﬁ&iy ahd mmlﬁMgnﬁﬂﬁllﬂSﬂdMge mgdlﬂeM IWhen ghe ink delivery needle
1 . ded . .
e ERudn SRRl b RO IS5 Boteo et B B Toh afne ik bag 4
of/thb vk samtgaatodnlegis ns 159 when the refill unit is docked
into 14 The man

|t|o rt 9.

i A ORE 0 STt b iR e fion et Rt praron andTo mainai
tlreeﬁlem&lnsqmriﬂtead:agﬁnblﬁmma @6kiant Eﬂa’@s;f bﬁ@‘br@nde 6B timhinkvdoes not leak
fr%lm t gql%pzk ahlgf?g%fe%ﬁ%tﬁl O Ves Ié u S e B %\{18%1"1% éHeSYaA\{e ﬁ%e{t as discussed
abdve Bathwelvas are ngexotiet bybhé e acmﬁuof pins gﬁ9 xalnad the rgﬁll wfif3€docked into

| N = cocked
CB‘U Ff a‘?‘? f%lgp\{)g 1%? Z? gwg%lm{%ﬁ\él VW?I%/@w grallrvgsnaéee ¢ nﬁtoﬂepdd is shown with

rd@ﬁm&@aF@iﬁﬂAFﬁ@D Prior to refllllng, as shown in
F: gze gg?éi %n% 6%93 P?]W Iaefgerent cross et 1o\r/1§a11 \{1?st re%})ectlvegl a&}?ngl llnlgs A-A and

BaB imaFi 1g 59r1ﬂmtretmt@ statg of ﬂhe valvﬂ(aﬂanEMenILEefamdefﬂhjkg alyi Figs 60C and 60D
resp: é{:tlv (}\NI;I ﬁlel nel><ws 0 14660;&'_ ! §6b1§ 1ﬁ'usgv¥n | nstgtle Ut i levekarrangement
%% any 1n prese e passagebe g e VA
mmMgmﬁmﬂgand t he ink |nIet valve 16 remains in this
Spac%‘riorAE) r%ﬁlrhn gas sﬁown il F%g Oéf)A an% 60B, the ink inlet valve 16 is in a closed
position, thereby preventing the passage of ink or air from entering the ink inlet 15 and making its

way into the ink bag 46. This is shown in Fig. 60B, whereby any ink present in the passage
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at the ink inlet 15 to maintain an air tight sea

around the ink delivery needle 164 of the refill unit
was®s/orn2this state, the ink outlet valve 18 iBCT/AU2105/001916

open position thereby providigg a passage for ink to

flow out the ink outlet 52, down the ink downpi pe 30

and to the printhead assenbly 22. As discussed, the

b&ﬁf&énr’tﬂe gk an®nt abdine %ﬂcﬂl@llaﬂ R8s 6 Fersdilif thef sphac K\nnmﬁg%ams provided

hin the ink, bag nd the printhe
o ok i, R TR alg ai Bg\gg%al Apid fhe %%g&erb Pl 8 of the refilluni
sisu MM Aigs §Hhtt Thd AR outhdd KAIRE 18 B 4d dpf posifonTHAWY ﬂrdvldﬂlgzspassage for ink
and g%g the ink refil] unit 555 i s docked i

o e qBick P dgv ek dawomine3) #id B R Bintess assembly 22. As
dROGRGEHe Yring eleiRnd TikestaBlighbs alHat0 b bR preddureewittis B tinkdhg 46, and the

t he val ve .actuator, pin i Nt 0 engagenent,
Pw*?%d £hdrays hpdak é@m Hhednlgbpe 4&@%@%% bagk mﬁure%é@g printing.
cont @ﬁfmg)feﬁniﬁg, asahden ACHIEABOC afi S0DMiHe ink miunﬁ\k 1881td ddkked into the

[ve 18 e. valye 18 to be
d&f&&@é’% Mﬁﬁ‘gwhw 1f5§ PREIET wﬁ%ﬂ ﬁﬁ%ftfh%valve insert 49
andtke Gdld aatuaﬁzpfh@ 13 Rkt Eﬁgagan@ss;ﬁmﬂe YalRes. 16|aﬂd 181 &s shown in Fig.

present in the passage fromt cl osed ink
6@(& ‘l"éiac*v%’n'sé vilge P&m%‘ﬁ’ép‘ﬁr‘??ﬁﬁ‘éﬁg a%*ieé %ﬁvﬁqgf“\“@ en‘??ve 18 to be
dé‘ptx@tsddo@rmarcyosemhérbbyt ;B}evdntﬂrg fuidhéreibk VW Vitonl theGpiE BRlet AB to the printhead

Iear in Fi e val v
SRy THF TEutuh Pt RobisHee TP gAY ot gitghtgive 18 to the
pafifdaa a&esbly e retﬁdm/sataubﬂwy mail ‘bﬂé 1@@@&& alve 08ofgs.a
passage, for the Inkﬁﬂgg e refil

Do t RS SHE. B gt t il ol iy o saEh e i ine
villke 14 id Rep@ssdSthe vhiRe, Itﬁkkvdlﬁe qje@wowmgm pabagd fk tedsk UBLW from the

w5 4o R B 8- RO I A BRI GETR AL AR Tagoes 46, th ink i

drivi iita kHRSniabaaQs tadht pfesfueditfatmbind 43 ¢hd ik bdpeqs HAB aadexpands with

he ret.ai ner el enent 55, thereby al so maint.
ool EHHEE PR A BR R ST e PR BBk B A the reteiner
ekfient B3| theby st uexdntaifihg la cohtant bickhaessdtd widincihe $nki nsthe ink bag 46.

m cap it mhereb the pressure a
TR Sl R0 s o R Gt O ey WG M upige of the ink
pafent fnethé i’tik mag 46 Ieeualhﬁa‘shi/ﬁh thé) pesshfzSof alietink Of the kil wilit 15 and no more
. dr. om unit 155. Bag constrictor
H%d %@W%?Bmigﬁf%@ ti#through the apertures 60 to press
t he Bppemsitions idtuatdro I 90catehd thr&@h tlevapertsestddao bewsahe upper constrictor
ictor collar 57 to e sl de.panel s, 58 .
c{iRSH SR e Bhrcifot R g oo b S BT S s gne conseit the

bag 46 AetiBriencleabbee Wity reférdncetth &idrag, thohag sdnstiiotor 43, re-establishes the
o AR O T AR G B o

c onsWhile thdmeselwlm}eetldrhm beasl‘m;traﬂem wiehdeb@ibedravith bef@ence to exemplary
elg cféraenﬁsgt%%reo aélrog 1}1051%'1%? 8 wﬁlﬂséﬁéa?er g{ Fag%}gl?%\n {efigrgllebaern){ade by those
skeijqpicin éretarttvaithanicepargig frd)re dtél sbgpekaed spaudbeof ihe prdsers énveltidnl @dcordingly,
itg%’] nc%tﬁré%end’eé tﬁglhfhe SUt eccl) an}}\c Cé?relgc[n dtlllchr)e?tosl?e?lg)nl%ge%rnlg {hsepciegclrllption as set
farththereihe blutt fathtr, tIhEths c]rams b@ﬂ)rdahb cobsauers appended hereto

be limted to the description as set forth herein,

but, rather, that the clains be broadly

construed. CLAIMS : 1. A nmethod of producing a

printhead for an inkjet printer with a print engine

controller for controlling the printhead operati on,

the met hod conprising the steps of:
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providing a printhead I C having an array of ink
ej ection nozzles forned on a substrate; providing
we@eooeniaiey for el ectrical connection to the prPeI/AU2005/001916
engi ne controller; providinggs support nmenber for
supporting the printhead 1C and the circuitry within
the printer; providing a polyner film securing the
cpRimger filmto a surface of the support nenber by
—applyi ng heat and pressure for a predeterm ned tineg;
mounting the printhead IC and the circuitry to the
suppprt nNRMh&hod bA ploleeifdoh Wiathedd Korl anaiBljet gtistet withad byt engine
connect i nl%(ﬂtlhe circui t(gg tg t exgri r&Ehead N C;E} 2t Ao‘f-
copiselics &or serpiiyis iy Rrigthep Hﬂaﬂwﬂ&r SRPARRPETPL P 7R O a
f 1 expB6Binh bAnthéRAGK By SHAMEY 6f ink Sjectivh @bizkds formetl ay e substrate;
of polyimde film and Lhe %hl nt head. | C and thg flex
PCB BIPEOSE FEFHIBHODEIEI T 2heqnaretiar ot Bt SRS S8P T iSE mber
via Mﬁdﬁglamﬁsoﬁ inbifiber Jor DppeReiotle prnhedi IQgnt chectimitny within the
wherein the circuitry is a flex PCB with tracks of
PrEdAducti ve material in layers of polyimide film and

t he {)ﬂoﬁnmg@%‘)iyﬁleﬁﬁﬁr@ched to the polynmer filmafter the
printhead |1 Cis attached. 4, A thodaﬁgcor irn L9 lving heat and
cl ai FCTghBE ORmeR P 18,2 BERCHAE DS RANE &SRS, Fe AP e
pxﬁ&shr%cfbﬂmﬁl gdeteggmb@tilﬁe,l ygerffi | m gnce thehpoldymsr film

as cool ed and, har e ter .the printhea . )
at t abPRRIRE B | %‘.9 ?‘g ?‘ndAt%ﬁﬁir%tW té’ctg% F‘E’PWS n}eglh%l i fhe polymer film;
asherein the circuitry is tracks of conductive nmaterial

laid within the polymer fil 6. hod according to

cl ai ﬁ%e‘it“\’/ﬂ%lc%‘i“ﬁ“[g‘ﬁé%sﬂ?ﬁ %?fo%%@a $ a plurality of

ink feed conduits for establishing fluid communi cation

with at |east ope ink stora 0 t ment . .andg, .

ol yaer i1 el seeodion st b8 L nESTRIHC TR D et S Ry acks of
cdiafctive knfteed i€ ondisi dtSpayithidenfiimp rand tihee puintheatl G atdethe flex PCB are
circuits, the polynmer film havi n_ars,ay of
SigpRteQRslse et Wgﬁupﬁ’ﬂ‘émé]m@%rtvi‘aotﬁg%"g R 0 i n £ i d

comruni cation with the ink feed conduits.7. A nethod
according t ol yner

o claim2l. wherein. the er.filmg re. ks of
oL A PRl LA B BROA L TrsS fF8 f cks
cdndobigie hderfah By 1@y dEfolyhiiidenfils, aalohet fi&PCH sragached ki ©k polymer film

. net ho ccording to claim6 wherein the array of

a&ﬁé@’t?fl"é‘?a‘?@a’ﬁﬁ&ﬁﬁ?gy of laser drilled holes in
registration with respective ends of the ink feed
conduits. 10. A, nmethod according t i rei . £
t he %ol ymet metgd iaﬁcﬁr(g?q %1 ‘iq%lmgé W@Fﬁﬁﬁgg 'J_:e?1\7\/|}£ntpFli‘BVm19 o ddhesive a_rea or
attachment to the polymer film once the polymer film has cooled and hardened after the printhead
IC attachment process.

3. A method according to claim 1 wherein the circuitry is tracks of conductive

material laid within the polymer film.

6. A method according to claim 1 wherein the support member has a plurality of ink

feed conduits for establishing fluid communication with at least one ink storage compartment; and,
the polymer film is attached to the support member between the ink feed conduits
and the printhead integrated circuits, the polymer film having an array of apertures such that the

ejection nozzles are in fluid communication with the ink feed conduits.
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an adhesive layer on both sides of a thernoplastic
film 11. A nethod according to claim 10 wherein the

wao b@sompkastic filmis a PET or pol ysul phone. BCI/AB2005/001916

met hod according to claim®6 rein the ink feed

conduits are fornmed in a liquid crystal polynmer mcro
nmol di ng.

7. A method according to claim 1 wherein the polymer film is more than 25 microns
thick.

8. A method according to claim 7 wherein the polymer film is about 50 microns
thick.

9. A method according to claim 6 wherein the array of apertures is an array of laser

drilled holes in registration with respective ends of the ink feed conduits.

10. A method according to claim 1 wherein the polymer sealing film is a laminate with

an adhesive layer on both sides of a thermoplastic film.

11. A method according to claim 10 wherein the thermoplastic film is a PET or
polysulphone.
12. A method according to claim 6 wherein the ink feed conduits are formed in a liquid

crystal polymer micro molding.



