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Field of the Invention This invention relates to a
w@eionvsrassl mai nt enance station for an inkjet pPCTIABRA05/001830

It has been devel oped primarily for facilitating

renoval of ink froma pagew dth inkjet printhead,

al though it may al so be used in other types of

printhead. Cross References to Rel ated Applications

Vari ous net hods, systens and apparatus relating to the
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1. 6644642 65026 4 66 666938
knovgi AP S ARG A8 A BT 06 B IBOTS bR L ayee
6290349 6428155 6785016 09/ 575174 09/ 575163 6737591
Ba(:109/ 5;5%@% 091575129 09/575124 09/575188 09/575189
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ap maid'xtianauamnbuasonbmqiallyiasaileblle fingkjeit peintets bive @ privirebaipe Wikl frms part
of thgwolzelr lps%rugtﬁxgla%c? &4 %ﬂ? rl fnatms Q&aﬂu{ff@ %5dy' o? ﬂ}é%ﬁ\f@r urﬁ_th?typlcally

di SC osur es I cat1 ons and patents are
cmmum@@hpnma@emoﬁ@wéﬁmnmym@eméﬂéﬁ@@mdBa%%@éﬂnﬁ@lﬁ%mwwyw and these

feat\}rég\{,{?élhﬂeg@ witafd finRpald y, nost commercially avail able
Inkj et printers have a print engine whic

h [
of This ussially fhesee 0t drioet SHEtCaASH GRPBY * PHE fﬁf‘r]i?‘%lf iverspg pack and
fortht dtoSs the GRAE a5 tH3 SneBid &Y/ profredsbiBthiubihe ribkdi dnitiif stylPite@ationy In such

cases the reciprocating printhead is typically mounted to the body of the printer unit such that it can
traverse the width of the printer unit between a media input roller and a media output roller, with the
media input and output rollers forming part of the structure of the printer unit. With such a printer unit
it may be possible to remove the printhead for replacement, however the other parts of 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 relatively 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 stationary media to
deposit the ink on the surface of the media and it may take a number of swathes of the printhead to

deposit one line of the image.
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constructed to accommodate the printhead and

associ ated nedi a delivery nechani sns, and these
wo e@vneass are integral with the printer unit. AEI/8U205/001830

especially the case with inkjet printers that enploy a

printhead that traverses back and forth across the

nmedia as the nedia is progressed through the printer

unit in small iterations. I Msuch cases the

r eReqafm];c atha.ngeep tpbgatbieeta grdvitle tayppihthedd tiyat rvtints ek dnﬁret\hah of the print
medl\%ls%%hﬁt tB? prtlrn’fheegcrlJ Fannrfﬂrg?ulil n‘{%tf{nglg{é?\,%}ggﬁetd}f %gegnas}go r %Xst he 8}‘1111: ead Such
systeens ggreatlyrbatreaseothe ppeed moWhielr privting lvart hesunregdiha printhesd marldnger needs to
perfo%taﬁlwél‘rbérg)k IL\%‘:E’W(? ﬁéyo%l&% o% an 11;1} gp %ﬁﬁ%ﬁl&(:tflélérrgnﬂ%%d éaﬁ %eposn the ink
on tfpoeesi atsis dét meves papd ichigthepeqals.i ﬁuqheamthﬁ@fh hﬂ@pmat@ehmqtlble to perform full
coloﬂqmﬁl aprfntiﬁg QLhels 1ﬁﬂ{et\r§:1r9t§/ of gbepagéé ﬂéf' mEReH %eds%k&gﬁuﬁysunattamable

la transport rollefs, control ci rcwtry and

Wl‘fhﬁwvﬁltt@ﬁ"dh‘é%ﬂtﬂlmrﬁons are typically fixed within the

pr IATJ:E&Eal bPbdt oG et ;ﬁﬁhﬁg«‘@ﬁiﬁlﬁknﬁ}f thd R HeheRinlaf obe?atifaﬂetl printing
possi ble w t hout repl acenent of the entire pr

condifon rougBowst [etge. BENRper s m?&%ase. a4 TliRs Py afési, fogbﬁcome non-
oper&RAS hdI€ {si nfﬁﬁortaﬁf fodrey ﬁnk!y)elﬂ plﬁﬁer@(mhblﬂ&d D @rafegy fop pROAthdGinthead

rlnth re, rel atl sl ow, rticul arl

fit R P TR R S Poeraliboel pneE oo i e st HAGR.
Printfjesd fiituye. mafttesaussd by €or Eﬂmtptbepﬁmlmhd fabafloddivg, {riedup healds (due to
evapara§ 101 o% f ualt ey otzzrl aver zleﬁnrot grgoen o?\l;v{l }hnt?e Xrt as caﬁ%i%r qartlculates
fouhtlgkcezlas nurrber of svvat hes of the print head t 0 dep05| t

on ' f R

£ o s i apbibhico P BASN R AR drockd NOAIRA D ARS Rlofer 11, 2005
we deferibdden rpainteranepesifition Hpa palcgamdthlmnﬁneﬁldq Wh@h eddeespes F@mﬂf #le
short%&rﬁﬁ%@ﬂa&h@tﬁl IBSeNBEL @atlofis ﬁsE@f&? Eb%ﬂn%jprﬂl@&ﬁdst AR maintenance station

rin h systens greatl é i ncrease the sp eed at

descmkﬁdéﬂleb PR mbdekgs PR Haceforpbiom vBrshrimhiegks nAgrles apffdgens ink from

the iREG&B0A ﬁc@&ftﬁ@;rrﬁmadﬂ WERRE d8krisoaaERAS mbihs @&m&mﬁ tBe pdddBee a
of an i nmage ra her t he prlnthead caﬁ gosm th
e

meiGaRIcE APSTHIDR héwean prstoppedniiny gximples fnk gpay be gRadhe g fysuitable
positininglof € atiking @letenB eockihg/RAsiEE e Pad idtoRentha fwith faWdeegee or foam
col our 1600dpi printing at speeds in the vicinity of

® pages per nminute, speeds previously unattainable
Wi ﬂttwwmrbeelemabhai prbﬂkq atnnmeadmamsnanée gatiog, vetlichaspeiots afifthe
advalmn % gr I ﬁrlléalrn% tlon TTE!% 2 £ 1e{1 : g&éox{aﬂ% 6@{ o P’x% I%?ds blde Qgrinthead
malﬂtqnﬁrwe iopazratioA hmﬁwbmperfmﬁnq‘dalt ovld furthyr hzseadgsablamo pkijie printhead

t TR

malﬂ?ernarwe Ql%ﬁ‘&h kzﬁlé:? @&%lﬁctllglgﬁﬁge% ﬂttée ggﬂt%@sg)q }ﬂé{tvsg{hsea#h td At
opergiom/le wpuﬂfh glriblpn hﬂdh%@bﬂe forpvides paintheet mpiatspanes aﬁajwtl ﬁetable fora

page@ﬁdtﬁ‘% %1&%&}@%&3& Widlof Y AR O GRMG bideOn i N the
event of failure

cle

Summary of Invention

In a first aspect the present invention provides a printhead maintenance station for maintaining a

printhead in an operable condition, said maintenance station comprising:
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Printhead failure may be caused by, for exanple,
printhead face flooding, dried-up nozzles (due to
werapoeass on of water fromthe nozzles - a phePOIBLIZI05/001830
known in the art as decap), or particulates fouling
nozzles. In our earlier applications USSN 11/ 246676
(Docket No. FNDOO US), filed Cctober 11, 2005, we
descri bed a mai ntenance statton for a pagew dth
priantheelly deforodbladeitesmesbethaengd cohtaet sgHae tfmmaéiling sngadement
w1tht lgétell]]éézaps acel:lgg éﬁé]gmr%l%e(éﬁ?f aszﬁlé Zéné P S ace glng V\(/jl reipgct to said face;
andon a peeling action of a defornable pad, which
unh)l B/ r e ink ejection
fageﬁﬁ%§¥ﬁgaﬁ?§%theaa%gsggéﬁbahjéggchgd several neans
whefegt said] belémrmr@qq&y Parkbisrhebvean ariisiroaiH eminavhinheres of it denfect surface
iss @r%ﬁl éﬂgig&@ﬁﬁﬁ §hid 2, alRIARRING positlth 1%%01@%1&40@@&%9&&5 QWisengaged
y suitable positioning of a w cking el ement
cmb?‘ﬂdré;‘ifklng/rotatlng the pad into contact with a
squeegee or foan1c|eaner It would be desirable to
prov rin mai nt enance station, which
(km8ﬁﬁ% @@ﬂéfﬁnf ‘“% Gt ages of a pad-cl eaning action
with efficient renoval of ink fromthe pad once a

on i 153 B SRR RS DSBS e

mai nt enance statlon whi ch can handle relatively |arge

t [ 2 rati It .
Op D ot i e Mo E e 8 B QBB o 8 o dhrecion
ImmﬂdWﬂ@@ﬁ@méeh@ﬁaﬂ$@hmdmnmhﬁﬁe for a pagew dth
print head, which may span the width of an A4-sized or
w der page. Summary of Invention In a first aspect the
Optigpadly esatd cprige prrfagmis petsiantépdly ueifosmi nt head mai nt enance
station for nmaintaining a printhead in an operable
condi tjon,  said maintenance statiqn conprising: an
Optigpallyy saidbel i campied bl Polywssiare dNGgBIeRS haaffaREeng or Kraton®.
contact surface for sealing engagenent with an ink
0 é Ctlﬁn faceﬁf S%Id print head, said contact surface
pligagly el capc SuffepH s Bspect to said face; and a conveyor
nechanlsn1for conveyi ng said belt past said face,
Optyrona rg,tea preglszio edbe?ween sa\t}\i ! CI %.)c%%{a V%eg(’:%iglég %@Prfcg aéld retreats
trangvsrsgp adrom gd,mjl faem@agg dngagd:rﬂmns'ad dlsér@a@meam d a second
position in which said contact surface is di sengaged

fromsaid face.
Optionally, said conveyor mechanism comprises a motor and a drive spool operatively connected to

said motor.

Optionally, said belt is supported by said drive spool and at least one other spool, said spools being

mounted on a chassis, said chassis being moveable between said first and second positions.

Optionally, said chassis is biased towards said first position.

Optionally, said chassis is moveable substantially perpendicularly with respect to said face.



Optionally, said belt is an endless belt. Optionally,

said part of said contact surface is substantially
w@owney18s ve with said printhead. Optionally, B@i/AU2005/001830

conveyor mechanismis configured to convey said belt

past said face in a direction parallel with a

| ongi tudinal axis of said printhead. Optionally, said

contact surface is substantiglly uniform Optionally,
Optisadlly, sai2l chassis is@OitHfiddS e helsing] JaideRESis b HNBHDANSve to said housing,

Neoprene (r), Santoprene(r) or Kraton(r). Optionally,

said contact surface is flat. Optionally, a peel zone
Optibedllyeeid epgagenaomtahertisis dorhaies A Rest S dhehddheRiafl lal 8 end of said at

nd retreats transverse| cross said.
ey O B A T B RN S oY Rt el |y,
sai d conveyor nechani sm conprises a notor and a drive
. I j : said nptor. tionall.
O L L e e B 18 oo sy e G e it end
of sgigatdqest preengegsrenigppol , sai d spool s bei ng nounted on a
chassis, said chassis being noveabl e between said
.fiEst @nd second positions. Optionally, said chassis
Optiprally; said afledshons cpgeasmgnyary ip B3t ¢f@s prdagemenQpecharien foy moving said
chassiabdlweRass Fifst 4nd séBNERRIBnSUbSt anti al |y per pendi cul arly
Wth respect to said face. Optionally, said chassis is
contained in a housing, said chassis being noveabl e

In a fuethartabpeet thede 18 ploslidBDAISbIRGNankPIthtRA Fhrthks cof@lifnENASHRTE R on for

cl ni.sm.conprises at |east one.engagement arm a
emﬂﬁ%%ﬁ“@ﬁ%“% %%id at |east one armengaging with a

conpl ement ary engagenent formation of said chassis.

. i | S S| i f,.l 1 | ) .
ore B BB e LIRS RIRLL 855, 2 LS S0 L0 i,

said at | east one engagenent arm Qptionally, said at

Optilrurrgg 5210 BRarfRIAH riSes! d]'e%ﬁ&%rrglle? osftdn& 194 %ggg%me?t&ith said

ani sm for noving sai assi s betweén's
contachsprigescond positions. In a further aspect there is
provi ded a mai nt enance station further conprising a
cl aniggkstation for cleaning said contact surface.

Optigiatly spid Flpspinesisfion ogmiiesy 8 clepripgalierand/ore dedng iofer ed t o
convey said belt past said cleaning station.
Ina§%ghon%HJ¥, sakd cl eaning station conprises at |east
one < PEIPTEe REET ITVBRHOR PRoS ety HtAb meinEnanFe assambhclonmaiptining a
printisaad freeamevperable condition, said maintenance assembly comprising:
(1) a printhead maintenance station comprising:
an elastically deformable maintenance belt having a contact surface for sealing engagement
with an ink ejection face of said printhead, said contact surface being sloped with respect to said face,
and
a conveyor mechanism for conveying said belt past said face; and
(ii) an engagement mechanism for reciprocally moving said belt between a first position,
in which part of said contact surface is sealingly engaged with said face, and a second position in

which said contact surface is disengaged from said face.

Optionally, said belt is an endless belt.
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Optionally, said cleaning station conprises a cleaning
roller and/or a drying roller. In a second aspect the
wWEe@3mei1ss nvent i on provides a printhead mai nt eP@ENaB2005/001830
assenbly for maintaining a printhead in an operable
condi tion, said nmaintenance assenbly conprising: (i) a
pri nt head mai ntenance station conprising: an
el astically deformabl e mai ntgnance belt having a
Optieraily,asitl pait bf Aieoftast ssRed ik AdstenBhygeorrihsiwivifh saif piifitkead.
ej ection face of said printhead, said contact surface
bei ng sloped with respect to said face, and a conveyor
Optiorethanid soavepsr neciavisy iignSaird th edrveypmiit bel aastisaidafde; in adigection
i 2N i.sm for reciprocally noving
pma@%b@h%@rﬁﬁgggﬁégﬁkg ﬁ?% a%osition, in which part of
said contact surface is sealingly engaged with said
Optib AP saildUbhifk: SEEONT BRI Pibhifofin Whi ch sai d contact
surt’ace 1s disengaged fromsaid face. Optionally, said
belt is an endless belt.Optionally, said part of said
Opti&RANY, a6 bek! fsfc%&isla%ﬁsﬂi%de,aﬁﬂldh@éﬂha)ﬁe, GRBMERIMSIMRphd®Rr Bi6h®.
printhead. Optionally, said conveyor nmechanismis
configured to convey said belt past said face in a
Opti6hall§Ghid@bntidkdtatessk i th a | ongi tudi nal axis of said
pri nthead. Optionally, said contact surface is
substantially uniform Optionally, said belt is
Opticmitpra peelckond bedideh A @ntag@lrface eidaidenk dNeamT Bewedrgnces and retreats
trans%grg tlogcr c?srs] %u? %ac ocquriKr at gne%{e?lt' an 1Is¢i:no£] %lmlex){t’ said contact
JUrTaceoT 8 at . &%Fﬁdﬁ Yy, a pééf Zohe between said
contact surface and said ink ejection face advances
. retr r [ .
oot B ol BBt B BE I B R A commected o
said owtopeyor mechani sm conprises a notor and a drive whee
operatively connected to said notor. Optionally, said
belt is supported by said drive wheel and at |east one
Optigaalwrsaigibelé|s suzparted tyjveid devepdieplgndaipnsedc stheavheplasadd wheels being
mouf@ll Bn £ BRSH, S2iPGhRE bBRY RoRkEle BHVRERII Fidk thdfsbdodll p@itfns.
second positions. Optionally, said chassis is biased
towards said first position. Optionally, said chassis
OptibSallpvEahissis swsddanidral shiy fpepeanal cul arly with respect
to said face. Optionally, said chassis is contained in
a housing, said chassis being noveable relative to
Optiswanllgl, saidiehaskig is moveable substantially perpendicularly with respect to said face.

Optionally, said chassis is contained in a housing, said chassis being moveable relative to said housing.

Optionally, said engagement mechanism comprises at least one engagement arm, a first end of said at

least one arm engaging with a complementary engagement formation of said chassis.

Optionally, said chassis comprises at least one lug for complementary engagement with said first end

of said at least one engagement arm.

Optionally, said at least one engagement arm is part of an engagement mechanism for moving said

chassis between said first and second positions.
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Optionally, said engagenent nechani sm conpri ses at
| east one engagenent arm a first end of said at | east
wo@r®7a6Isengagi ng Wi th a conpl enmentary engageneeit/AU2005/001830
formati on of said chassis. Optionally, said chassis
conprises at |east one lug for conplementary
engagenent with said first end of said at |east one
engagenment arm Optionally, gaid at | east one
engagement armis part of an engagenent nechanisn1for
.moyi ng, sai d chassi s .bet
opigialy FRET RO R TE P A SISt Y P HaT ey
surfa€ONPri ses a cl eaning station for cleaning said contact
surface. Optionally, said conveyor nmechanismis
configured to convey said belt past said cleaning
Optigkly, sahcon@oi madhhiyy issanfizursd éagoniry saidel past wismrenigggation.
at |least one roller positioned for engagenent wth
sai d contact surface. Optionally, said cleaning
Optignely, st cleasingrstag escampeibes atlpashone abllceposiiegydder engemeypy gith said
contdcPduble. 1N a third aspect the present invention
provides a printhead maintenance station for
mai ntaining a printhead in an operable condition, said
Opn&ﬁnﬁ RN aBaMStaAbh @pFaIRklcaliNGoli@An@H &5 foaEMt enance
belt having a contact surface for sealing engagenent
with an ink ej ection face of said printhead; a
In a Bir@ @pbdd the pteddrit DRerftioh plfblviﬁéhl’hi phigthsai ehiltedahce stafidn for maintaining a

prinfR BRSO i GRTAY o DA S ING ef h sai o bel

| Saif ﬁﬂlesnrmabﬂaylcamu ablie drettag ewrfae far selingagagemen With an ink
§@|d contact surface is sealingly
S&r d face, and a second position in which

sahdhmmmﬁ$mmnﬁmpkamgSNdehsmhgaged fromsaid face.

i QAL AE FacS MaTpAG Sail & tati
subSiay eyl dhtbheihe S8 P 7RAFhioPhiarRs Sub Seaning satin

whe@mtsmé helt & yempwﬁléiv @@wbleybeiwew‘:fﬁﬁmp%@ﬁ ig W@@hpﬁ!@efrselé cengact surface
is seSif! Ql‘!f%}{ga?@d \glﬂpﬁ cffa&aﬂd a3&ofld ﬁgcﬁﬁl%n k" wictlald@6hth&@ Burface is disengaged

pa longi tudi nal axis of said printhead.
fromepidifspal |y, sald contact ‘surface is substantially

uni form Cptlonally, said belt is conprised of

silico ur et han pren r Sant.opr or
Optiggaliy GHig Py féa Bt Wf%ceslaf@’ y i PSé@thﬁlﬁF’ﬁyﬂfgt{lgad

def ormabl e and said contact surface is sloped with

Opti(r)r%ﬁ? s:%td cgn%e}‘?’o% m%chamsm is configured to convey said belt past said face in a direction

. whi.ch
ej ectéoﬁl gf%lce oP&ld ptnl;]lI

parallel with a longitudinal axis of said printhead.
Optionally, said contact surface is substantiaily uniform.
Optionally, said belt is comprised of silicone, polyurethane, Neoprene®, Santoprene® or Kraton®.

Optionally, said belt is elastically deformable and said contact surface is sloped with respect to said

face.

Optionally, said contact surface is flat.
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face. Optionally, said contact surface is

flat.Optionally, a peel zone between said contact
waenacasand said i nk ejection face advances aPdI/AU2005/001830

retreats transversely across said face during

engagenent and di sengagenent. Optionally, said

conveyor mechani sm conprises a notor and a drive whee

operatively connected to saigd notor. Optionally, said

belt is supported by said drive wheel and at |east one
Op b s e bl NPl R o R e Rt iiey o rvens
transyerseln ekrgse sdid famﬂnmga@mtw dseigdgenteaissi s i s bi ased

towards said first position. Optionally, said chassis

is noveabl e substantially perpendicularly with respect
Optlplaﬁﬂmmd cprye¥er mephanismaomyrises aindioc rdssirise wheet quetativelg connevted to
saidaof@USi Nng, said chassis being noveable relative to

said housing. Optionally, said engagenent mechani sm

conprises at | east one engagenent arm a first end of

Optisillgl sait bélaasﬁppsﬂ?@l b53sBH QR SAEH Bt Wit 1BhsPonE O »%E%f Ly %hed being
enent for n of sajd chassis. Optional 5
oG B s B Bing BRBEblS HEhgain Grot Bk Rt BNy

engagenent with said first end of said at |east one
said at |east one

. ar Yo
Op“@%ggggﬁg% m%?ﬁ%?%ﬁ%ﬂﬁfS%ﬂpﬁgﬁp@ﬁﬁﬁgenent nmechani sm f or
nmovi ng said chassis between said first and second
OptiDR§ e tion co ri ses
P P R e s e B o S i S s
said contact surface. Optionally, said cleanlng

Optl&{aﬁff IS8 LN EBSne if) ﬁc?u%E gﬁ»alg Ol 8! be:mgJ oveaﬁy e reléﬁ\feé& 53¢ housing.

cl eaning station conprises~a dryin
aspect the present invention prOV|des a nethod of

Opt1dSHallf1 kad Eligﬁ&n@nﬂﬁécﬁ&rﬁﬁ@gonhﬁsé@ leg&%r@kéh%s&g&b %111111 QBrst end of said at

I /or repediating a printhea

castd SB%WeP@ﬁ‘ng b Cﬁ@?‘ﬁ‘é‘ﬁ“‘% s pesicRbfompation efespid cbdssis. (i )
providing an el astically defornmabl e nai ntenance belt

C)ﬁQ?Hin%d cont act. surface for sealing engagenent with

PUAR™Y & g]a%gést"oslﬁ“?eé&tée@a? ong biedonsompleRenary eagaEemenbyitagaid first end

of saglut feast enclregaggmaitaped Wit h respect to said face; (ii)
nmoving said belt into a first position in which a
clean part of said contact surface is

Optionally, said at least one engagement arm is part of an engagement mechanism for moving said

chassis between said first and second positions.

Optionally, said cleaning station comprises at least one roller positioned for engagement with said

contact surface.
Optionally, said cleaning station comprises a cleaning roller.

Optionally, said cleaning station comprises a drying roller.
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sealingly engaged with said face, said novenent being
such that said contact surface progressively contacts

W@ 200d/065a8% duri ng engagenent; (iii) noving saiBCal2005/001830
into a second position in which said contact surface
i s disengaged fromsaid face, said novenent being such
that said contact surface peels away from said face,
t hereby providing an inked part of said contact

In a foufth wpect thle ipké);enﬁﬁﬁétﬁyﬁ Pgvidai adndii@ldtor suiahinidyatpriatkdd ih Bk g@rable

art .cont a rface is conve a from

cond} i ndl FRHEEE * BoES | B PrEHIar Ty o by Ua PR Sy ane te seps
oft (ii) to (iv). Optionally, said belt is an endless

gﬁ:{; roxgla}tnl %a%su%{allﬁ/%gflo%na% g ell’)lg: n%hée bglft héf?rlg%a cglgt:gcg%?ace for sealing
engagemant walaeh inkOgjedtiom &icé gf, sarsl@rldthqrady@rdemtaqt sur§eelpng slappd witlyrespect
tosadﬂ.a%) i's substantially perpendicular with respect to

face. Ogtl onal ly, said belt is conveyed in a
di Kidareving spd pell intela fmﬁtppﬁltﬁml iy hick & eipanaiart gkdaid coptagigprdace is

seahﬁélg @ﬁé&gﬁ%w@ﬁh eRE @luli Yoov&Rdrd b&%’kﬁ:@%at%bﬁﬁ £t duBface progressively
stantially uniform Option said belt is

contackaid face duiyie cagasredhe, poI yur et hane, Neoprene(r),

SaniPRoaREedaldbeR intdd @wﬂ(pbamo@a whma aaha Nonta&ﬁduﬁ'ad’é@iﬂlébﬁgaged from
urface is flat one hetwee

t sa
said fagfysal f“%‘?i‘i‘q“hl&eé@é%t aé’lr“ﬂd F‘ﬁ‘kﬁ"%ﬁ]u %‘Ee PETS Ve 8™ ’éﬁ%"ésthereby
providitk aheiiked pirsofissidbmeet siethge; acr oss sai d face dur| ng

engagenent an t te

oL LTl Peptl SR PRTETE b T forbtel s oty vy
from sgidgointheadeahdpast a cleanlng station after

di 0 said cl eaning station

c|3§qgﬁgﬁggﬁ aLﬁ ﬂ%§§gq%& f sald contact surface.

Optional ly, sald cleaning station conprises at |east
OptiSRfRly . ialbeiE 1s|gf?§ddﬁésf%%?td for engagenment with said contact

sur?ace tionally, said cleaning station conprises a

cl eani ng roIIer Optionally, said cleaning station
Opti6fINR daRI@RaPpdhl of kA cdn@d BffacelidsuBstdnkihilyto@8RBEE with Said printhead.

present invention provides a nethod of maintaining a

printhead in an operable condition and/or renedi ati ng
Optidndll] sadHeREMdPinadRtpO@S bdiliB iCBntiAIB berps@iidldr®iith @& pect to said face.

conprising the steps of: (i) providing an endl ess

mai nt enance belt having a contact surface for sealing
Optiemdiggaidalt is\wbivlyed in a direction parallel with a longitudinal axis of said printhead.

Optionally, said contact surface is substantially uniform.
Optionally, said belt is comprised of silicone, polyurethane, Neoprene®, Santoprene® or Kraton®.
Optionally, said contact surface is flat.

Optionally, a peel zone between said contact surface and said ink ejection face advances and retreats

transversely across said face during engagement and disengagement in steps (ii) and (iii) respectively.



10

15

20

25

30

an ink ejection face of said printhead; (ii) noving
said belt into a first position in which a clean part
w@boogasddseont act surface is sealingly engaged MT/AUS@E/M01830

face; (iii) nmoving said belt into a second position in

whi ch said contact surface is disengaged from said

face, thereby providing an inked part of said contact

surface; (iv) conveying saidlbelt such that said inked
Optig@any, s&fl inked shrted pdidleslt isconfayedpdssa dening yretbnaferydifngpement from

.. said.printhe and past.a cl eani.ng, stati o sai d

sid % S Hep e SR Roer B v R O TGl e 2L

contact surface; and (v) optionally repeating steps

(1 . . . .
onsdil) ek s BLIGANLAN 3000 RIBIREd SRRk i
contachsusfaded face. Qptionally, said belt is elastically

def ormabl e and said contact surface is sloped with

respect to said face, such that_ during engagenent in
Optiepally, sifl plpaning stptiemermmpeises 8 Glerdp®oP#togr essi vel y cont act s

said face and during di sengagenent in step (iii) said

.contact surface peels away .fromsaid face. Optionally,
Optigngily sgif lgpningeyiation sonpsiseg a&%ﬂ%&ﬂérs urface is

substantially coextensive wth said printhead.

Ina %&t} %Sé]cg%hle ﬁeﬁ%ﬂg&fﬂ%ﬁﬁ)@ﬁaﬁs‘éﬁe\{ % ieogmlsi:gltagxg}%érp%% elsa%ri]n an operable
condplon Rhdieaem&didting a pridthead Randperabi¢ antlition sdid methbdcomprising the steps
£ substantially uniform Optionally, said belt is
" conprised of silicone, polyurethane, Neoprene(r), .
Safi) pviding én yndessinaivteranéa belt haying ovwatattsuriace fad seabng eagegement with
. f ' - at . ionally, a peel zone between said
ann%%kg%&%a&gﬁ)ﬁ%%lngl% "said ink ejection face advances
andimetvingaseid belt intesnfiert peditjonde whish a glaangpart gEwidngptpet gurface is
1if -hasggﬁgg;sengagerrent in steps (ii) and (iii)
Sealr%gglgé%%ﬁivelfy. Optionally, said cleaning statjon
cofip} ewag seid ek 4Ee a spendperitieny in gdich £ HEERCE sytface is disengaged from
sajd%{lag@}gz?é@%otvﬁﬂgrbn%&ﬂp&@ﬁﬁ@%rﬁﬁéfsfuﬁlﬁ&i qolt: onal ly, said
cleaning statjion conprises a.cleaning roller. .
Op{ivbifarevng said beft R SRig S P g %ﬁ\’%%‘&‘{wg Igfpygd avay
fron s@idl peibithedAran @ hasbe g €ahing blatdsh, &fid d1EinPs@WerYanikE eddinkedcart of said
enbo%]ier.reé%s of the invention wll now be described by
contaeh SHT3FS: 8%anmpl e only with reference to the acconpanying
dr aoptienally repedingdieps (ii) to (iv).

NG

Optionally, said movement in steps (ii) and (iii) is substantially perpendicular with respect to said face.
Optionally, said belt is elastically deformable and said contact surface is sloped with respect to said
face, such that during engagement in step (ii) said contact surface progressively contacts said face and
during disengagement in step (iii) said contact surface peels away from said face.

Optionally, said clean part of said contact surface is substantially coextensive with said printhead.

Optionally, said belt is conveyed in a direction parallel with a longitudinal axis of said printhead.
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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
we@zioeneass Fig. 2 shows the printer unit of FiRBCT/AU2005/001830

(w thout paper in the input tray and with the

collection tray retracted) with the casing open to

expose the interior; Fig. 3 shows a schenmatic of

docunment data flow in a prinking systemaccording to
Opti6aRy, 84ib ostitarediifacfis fdbeaa@s@ifornt.nvent i on; Fig. 4 shows

a nore detailed schemati c showi ng an architecture used

in the printing systemof Fig. 3; Fig. 5 shows a bl ock
Optictiatg saifbef is aomeiskbaisiteote, miyutdiene dleoprede® Sasoprem:tioc K raam®.

used in the printing systemof Fig. 3; Figure 6 is a

front and top perspective of the printhead cartridge
Optiprally, lseid peritast exfacriafite with one ink cartr.idge

installed; Figures 7a to 7d show perspectives of the

printer cradle in isolation; Figure 8 is an expl oded
Optipnaly, apesl gpredieiween eid qoniactsyrfase end seid i cgectiqn) fgepradvaycgsgndyretreats
transS R PR EiPRte RBIHS BRESIME Al dlﬁéhgagaﬁlbﬁltlﬁﬁe& (@%h&(iii) respectively.

Fi gures 10a to 10c show perspectives of

mai nt enance drive assenbly; Figures 1lla to 1Ic show
Opti6aaRY, A6i8 dicRBHSRALh LoBSis@fat Tl onBarbIN: pRANGE] BF tngBrement with said

assepbly; Figure 12 is a tateral cross section show ng
cmﬁ¥ﬁ§“%P?nthead cartridge being inserted into the

printer cradle; Figure 13 is a lateral cross section

rint head. e.rotated to the bal ance

CW“S@?HF”%FE gg%ﬁg?C%%?Fﬁéﬁi 1W§ﬁm§n1as it inserted into

the printer cradle; Figure 14 is a |lateral ‘cross

S A R

Figure 15 is a lateral cross section of the printhead
BriefBLtidi 06 A0S Rht er cradle with the ink cartridge
“Ji—‘—é%ﬁfely prior toits installation; Figure 16 is a

| ateral cross section of the prlnthead cartridge and

Prefﬁfe'd @ﬁl%dlﬁétﬁé%ﬁhé’ﬂﬁéﬂn&hﬁﬂ 'nGxK b€ @Js&ﬁﬂe@i 8@ whnstleRdrh®8only with reference
igure 17 is an enlarg | ateral cross section of the
ely

tOthFﬁ%o@WWEG@a@’“?%UP’é prior to engagement with

Fig. 1 shows a front perspective view of a printer with paper in the input tray and the collection tray
extended;

Fig. 2 shows the printer unit of Fig. 1 (without paper in the input tray and with the collection iray
retracted) with the casing open to expose the interior;
Fig. 3 shows a schematic of document data flow in a printing system according to one embodiment of
the present invention;

Fig. 4 shows a more detailed schematic showing an architecture used in the printing system of Fig. 3;
Fig. 5 shows a block diagram of an embodiment of the control electronics as used in the printing

system of Fig. 3;

Figure 6 is a front and top perspective of the printhead cartridge in the printer cradle with one ink
cartridge installed;
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the printhead cartridge; Figure 18 is an enl arged
| ateral cross section of the ink cartridge engaged
wowaoh/o641e8 pri nt head cartridge; Figure 19 is trBCiEXERE®E001830
section of the printhead cartridge, show ng the belt
in a second position, disengaged fromthe printhead;
Figure 20 is a perspective cutaway view of the
printhead cartrdrige with ingernal conponents of the
Figui§ 74tb NE S PRIspcRRRRE the ?ﬁﬁt&ﬂ' PRlaxpolagdt; Figure 2 1is a
| ongi tudi nal section of the printhead cartridge
showing the belt in a second position, disengaged from
Figuiel3as prekplbdea achy pdripgetive o2 e psinter ckadiegi t udi nal section of
the printhead cartridge showing the belt in a first
position, engaged with the printhead; Figures 23A-D
Figue¥dsyn espihdadditoncabspyctive aff thoprdites tradlegs of engagenent of
the belt with the printhead; Figures 24A-E show,
schematical |y, various stages of disengagenent of the
Figutze 1 Qa t6 kQsshavhpergpettiveheldbe mntguanes drige afseiay;
schematically, the belt fully disengaged fromthe
printhead; Figure 26 shows engagenent of the
Figueen §ege hisrshovapxplagied persnsetivey eftheriesnensaseridn aneelst at i on
in transverse section; Figure 27 is a cutaway
_ perspective of an ink cartridge;, Figure 28 is. a .
Figupegd di a leferebrapss petipn showing e ot FW&{?&}%‘*PE‘& [RSTIRE e printer
crade@rtridge inmmediately prior to engagement with an ink
cartridge; Figure 29 is a section of the outlet valve
of the ink cartridge immediately prior to engagenent

. Figuwd 1815 4 lteral axbsstsectiah stewirg theyeinhradnixuddee ra@taied toitittgmlance point of the

rFlogr% %p% h%%%%ee%?%%%%ﬁrﬁ%?%é n of the inlet valve
over g KRR PSS ST SR B ST S P on; Figure 30b is an
expl oded perspective of the inlet valve and pressure

i My 0@ ifd id &R 1tY bRt positi
Flgu%{lgflf{%%;g%% +r dsls ﬁ%c%glgéﬂéﬁ@"g Ji’]:é pgflﬂgg?‘dgé%ri g%ibgas 2 1?@ étnt fe 1ve position
withigl thasainfeoeraddé; t he LCP nol di ng assenbly; Figure 31c is a

bottom view of the LCP nol ding assenbly; Figure 31d is

~a rear view of the LCP nolding assenbly, Figure 3le is .
Figugen! Sdflaigfabiossseating of tappringiead FgridescBprigfer Cmdgw@ thejink gartridge
immediRSS pERad ORstiitafordf the LCP nol ding assenbly;

Figure 16 is a lateral cross section of the printhead cartridge and printer cradle with the ink cartridge

installed;

Figure 17 is an enlarged lateral cross section of the ink cartridge immediately prior to engagement with

the printhead cartridge;
Figure 18 is an enlarged lateral cross section of the ink cartridge engaged with the printhead cartridge;

Figure 19 is transverse section of the printhead cartridge, showing the belt in a second position,

disengaged from the printhead;
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Fi gures 33a and 33b are top and bottom perspective
views of the LCP channel nolding; Figure 34 is a plan
waQ e@wo0ef188 he LCP channel nol di ng; Figure 35 i SPENAU2005/001830
enl arged plan view of inset D shown in Figure 34;
Figure 36 is a bottomview of the LCP channel nolding;
Figure 37 is an enl arged bottom view of the LCP
channel nol ding; Figure 38 ghows a magnified parti al
Figuie@0 $E5kshdt@va/dueiva Vietvie tHe @intBad chre ditie oyithtinitbram@b@paials of the
Pri nt head integrated circuit nodul e; Figure 39

. of a
pnnﬂg?%%anéen?f’é&ﬁ?tfopg@oﬁ tial perspective view of the

bottom of the drop triangle end of a printhead

. integrated.circui d - Fiauy . njfi
Fisuisdh SRRy Sl o R ond B OV By TRAh B,
diserignged dioatteechbrimtheglii t nodul es; Figure 4 1 shows a

vertical sectional view of a single nozzle for

ejecting ink, for use with the invention, in a ]
Figueg PR déssclengituding sestionrpfghe printhepbeeiridgeshovingthe baleip  fig agsition,
enga¥dd@WitQfe frli@e9zzl € of Fig. 4 1 during an initial

actuation phase; Fig. 43 shows a vertical sectional

view of the nozzle of Fig. 42 later in the actuation

- FiguRb 852 DihGw, sGifmShiang varifis VSQF@ of éngBeepaiittol dk bMEWith 8 bprinthead;
e

sectional view of the nozz of Fig. 41, at the
actuation state shown in Fig. 36; Fig. 45 shows a
Figufe€ RSREGhow, Schémbtidalty varses bthges oddisehfpgertiarz af the it trangthe frlnthead;
with ink omtted; Fig. 46 shows a vertical sectional
view of the of the nozzle of Fig. 45; Fig. 47 shows a
FigupeeSshest scuandpiaally) thé balefully disdngaped froro telprivthead; of t he
nozzle of Fig. 41, at the actuation state shown in
Fig. 42; Fig. 48 shows a plan view of the nozzle of
Figufe 2§ishewskhgaghingnt oftBe erizagusent uh avith ieawinthéadinkpantenaneel statigr in
randb Q6 4. 1 with the | ever armand nmovabl e nozzle
renmoved for cl arity; Fig. 50 shows a perspective
vertical sectional view of apart of aprinthead chip
Figutd Y598 PQUiAla) Bl siRctlelof &l ink Yar@fdgd;ne nozzl e arrangements
of the type shown in Fig. 41, Fig. 5 1 shows a
schemati c cross-sectional view through an ink chanber

Figuff283s $lofgheinAQadihtsecétdn thriigBGRd prifithead cartridge immediately prior to

engagement with an ink cartridge;

Figure 29 is a section of the outlet valve of the ink cartridge immediately prior to engagement with the
inlet valve of the printhead cartridge;

Figure 30a is an enlarged section of the inlet valve and pressure regulator in isolation;
Figure 30b is an exploded perspective of the inlet valve and pressure regulator in isolation;
Figure 31a is a plan view of the LCP molding assembly;

Figure 31b is a front elevation of the LCP molding assembly;
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i nk of a bubble form ng heater el enent actuator type;
Figs. 52A to 52C show the basic operational principles
wo@Rooao6d188 mal bend actuator; Fig. 53 shows a tPCEAU2005/001830
di mensi onal view of a single ink jet nozzle
arrangement constructed in accordance with Figs. 52A
to C, Fig. 54 shows an array of the nozzle
arrangenments shown in Figurg 53; Fig. 55 shows a
Figurs $Ttae@botenmShensig: IOVRolding veemtld control bl ocks for
use with the printer of the present invention; Fig. 56
shows a schematic showing the rel ationship between
Figure®uizib € reaoviewosthaCP soltlinghsstinblyegi sters in the CMOS
bl ocks of Fig. 55;Fig. 57 shows a nore detail ed
schematic showing a unit cell and its relationship to
Figurt Bl inazaldeiesolf then&Parddipasseabbfit regi sters of Fig. 56;
and, Fig. 58 shows a circuit diagramshow ng |ogic for
a single printer nozzle in the %rinter of the present
Figurg 3% isrstdspsecticdd-Giof el LER 50k apsAOT Pref erred
Enbodi nents PRI NTER CASING Fig. 1 shows a printer 2

_enbodying the present invention. di a_suppl ray 3
Figurgy 18 6id Sharion PP PHRPETEY S Fiepd b BT Aty %vfdf“l%
print engine (concealed within the printer casing).

. Printed sheets of dia 8 are fed fromthe print
Flguréﬁfgisr?é’wcnd’l%‘("?fé@ﬁlefjpcr}g?rﬁ’g]tm?lglﬁ% 4 for collection. User

interface 5 is an LCD touch screen and enabl es a user

. tqg_control e gperati f t.he. pri.nter 2. Fig. 2
ng?%éﬁgmﬁﬁ%ﬁ?égm#“§¥“@ﬁﬁegﬁﬁh‘%P% %62h to expose the
print engine 1 positioned in the internal cavity 6.

. Pi,cker chani .media in the input tray
Egm§3%Hﬁpx%W%KﬁWF%gnggggﬁgﬁ%g%%&%eeds i ndi vi dual streets
to the print engine 1. The print engine 1 includes
. La t RAN i ndi vi dual sheets
Fi anguggéﬁgﬂgﬁgﬁ%gast(Zﬂgggﬂiﬁgggﬁ?gggg?ibed bel ow) for
printing and subsequent delivery to the nedia out put

Figule38%hdvsSHQWRed Sltapd§Rdtive TRE dPEHeRSERST the dBdpamehghRasd aff printhead
~~ L-shaped paper path which is convenient for desktop
integiqdrpirevismodiivever , descri bed below is a printer
cradle, printhead cartridge and ink cartridge assenbly

Fisuisp oS B RO PSS SN S0 b op Hebdle end ofa
printBdatl &it€pdted didogit ipodule;

Figure 40 shows a magnified perspective view of the join between two printhead integrated circuit

modules;

Figure 41 shows a vertical sectional view of a single nozzle for ejecting ink, for use with the invention,

in a quiescent state;

Fig. 42 shows a vertical sectional view of the nozzle of Fig. 41 during an initial actuation phase;

Fig. 43 shows a vertical sectional view of the nozzle of Fig. 42 later in the actuation phase;
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PRI NT ENG NE PI PELI NE Fig. 3 schematically shows how
the printer 2 may be arranged to print docunents

WO e@eiogass f rom an external source, such as a CRPOPAUZN05/001830
system 702, onto a print nmedia, such as a sheet of
paper. In this regard, the printer 2 includes an
el ectrical connection with the conputer system 702 to
recei ve preprocessed data. I the particular situation

Fig. &NA¥Hs a pdipe@it phrfidlvetioipidti@hl e b ddd2e bSFiprio g alaedation state
to performvarious steps involved in printing a

ﬂmw&&&@ﬁéﬁt, i ncl udi ng receiving the docunent (step 703),
buffering it (step 704) and rasterizing it (step 706),

rie. ol Ry ERBE GRBk Selidn o By SRA b 81, i SRRl on 0
enbodi nrent of the present invention, receives the

Fig. ?@%&VE{&&&P&&&J&% &8&5 SR 1 QPP By Syst em 702 in the
ormof a conpressed, nulti-layer pdge i mage, wherein
control electronics 766 buffers the i mage (step 710),

Fig. 2ok EPe- SERAB GortikiNerit TBRBordaBHiER of o R of Fill 41N khe actuation state
processi ng. The expanded contone |ayer is dithered

showndq Big- 4214) and then the bl ack | ayer fromthe expansion
step is conposited over the dithered contone | ayer

) %step 716) .. de&d data_nmay al so be rendered (step 718)

Fig. $8shpys #plath vigw af tr 8ergle of Hg®F 4Lt 0 be printed (if
desired) using an infrared ink that is substantially

. lnyisible to t h . . Th | ack, dit
rie IR0 S EP o i PUATEOS GRS 4L a5 Tt pLBils spprigrgmoved
for cfagitytn @ page that is supplied to a printhead for

printing (step 722). In this particul ar arrangenent,

the data associated with the docunent to be printed is
Fig. 8} shoeeapérspectiva vhitigh sqcéena] tgw ofp fait-of e pesithead shiip Inggrperatingra

. ' ' uti on contone
pmﬁ%@ﬁgy%?%g%% g@%%mgggmgﬂggggM@?J%gggground col ors.
Optionally, colored text can be supported by the
Fig. 0gbdk 8nehat® PRELLEF RO BRuEE AP EhaQiBed? RS nozzle for injecting
~“texture layer for texturing text and line art wth
ink of @ pblefarang bsateh clemen i RRGe or from flat col ors.

The printing architecture generalises these contone

. layers_Dby representing them.in abstract "image" and
Figss By SHomnopEL e AR R ARG AREEN PO ge data

or flat color data. This division of data into | ayers

. ed on content follows .the. base npde M xed Raster..
Fie. QLSRRG Do cisee sy B e E 8 N AR TR B 2 paien
accoglnhdelvéth Higs. $2¥etodl;t . Li ke the MRC base npde, the
printing architecture nmakes conprom ses in sonme cases
when data to be printed overlap. In particular, in one
Fig. foshowa kil aroay f tha pezzieragrangeniededhown iraFigure 83ser
representation in a process (collision resolution)
enbodyi ng the conpron ses explicitly. ) )
Fig. 55 shows a schematic showing CMOS drive and control blocks for use with the printer of the

present invention;

Fig. 56 shows a schematic showing the relationship between nozzle columns and dot shift registers in
the CMOS blocks of Fig. 55;
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Fig. 4 sets out the print data processing by the print
engi ne controller 766. Three separate pipelines are
W@ bwaeaskl so each woul d have a print engi ne cPCI/ATGRI0&001830
(PEC) chip. The Applicant's SoPEC (SOHO PEC) chips are
usual ly configured for print speeds of 30 pages per
m nute. Using the three in parallel as shown in Fig 4
can achi eve 90 ppm As nentilgned previously, data is
Fig. Bdhowes ﬁdrgtdetaﬂdd&c}mﬂaﬂi Slowlig ia uni@cdlinnd hﬁ;faﬁﬁnﬁipfto fhe nozzle columns
esse yer page inmage with the
and %q?ggéfeégfgggsof% %gf” ®%e i mage performed by a mainly
sof t war e- based conput er systen1702 In turn, the print
Fig. sgg)ﬁ?/se a Fclr(r)cﬂg d1% e gg%vg 8g R % o a EJ &))pmtr re Ig)g%lgmﬁgé é}ﬁ%&? a%tp% ;’)resent
uwammhstrlbutor 730 converts the data froma proprietary
representation into a hardware-specific representation
and ensur es that the data is sent to the correct
Aned dese 4 ehimbodinggstser vi ng any constraints or
reqU|renents on data transm ssion to these devi ces.
The distributor 730 distributes the converted data to
PRIGIERAMSNGpri ate one of a plurality of pipelines 732,
The pipelines areidentical to each other, and in
. essence pro eco ressi.on, i ng and do .
Fie. d fgyt5ei g Ry REGRERIAe  MuedEhBep gy b fpapgfgand supplics
medﬁh(Xtto Beiprpidoy tlEx’:rﬁiﬁt @igﬁl@ KdoR@alédRithin ﬂiel;bdﬁ@r @mhgl)f fPeinted Shéets of media

A
8 arg geél a{;PB} tztg gglgtginﬁlge (t: dat adl% gﬁtg)lgt%eayq 81;]%0%1%0 lon g SUc’se:r 1nte%§ce 5is an LCD

tmmﬂenmmpmbsmﬁmudeaﬁnpmmsmhsthammmﬂmmmMm@text) | ayer

Cont one and mask seal ers 740 and 742 scale the

deconpressed contone and mask planes respectively, to .
Fig. akavsitet 1ol "aaf cluminter epssite expose thetpeinhending hpositienedyn thhinternal cavity
6. i’laferplﬁeg %%néa spﬁte gﬁegﬁ in Tﬁkel ﬁ:tat!ré?de» Wtsﬁ&@n mr gﬂlﬁﬁf) and feeds

ere erer 'n one form
indivighusk fepsts “cccthel npglpteqneé@ 1.ddhe pring ﬁ@me. lsm%@f‘é medig| taRepoy means that takes

the ﬁqhﬁﬁhﬁ rsﬁéitsd&ﬁ fée@g tlﬁfﬁﬂia'sttauﬁﬁlﬂfg&ﬁ bRtisgh) be‘[’dv&) rf&r prinfing and subsequent

di sper sed- (or frequencynpdul ated) dith
dehyegbtp étglmfélg qﬁlppgthtr@/ﬁla@hcgs[n rftfaéta@e My T g]gnt?r@ s@owp haégftg L-shaped paper path
whidheh %bﬂw)am@ﬂt YBS Beskt®p fﬁﬁteﬂs | IHWveRf deséied BEIowES @l p#ihteﬂ Bradle, printhead

cr B e B SRR P B SR vy s moci

ﬁmdp@h@ﬁkﬁkﬁdpbyoiﬁmﬁgnmmep&hstochast|c dither matrix is

carefully designed to be relatively free of

obj ecti onabl e | ow frequency patterns when tiled across
PRINTENGINRDERPELAE Such, its size typically exceeds the

m ni mum si ze required to support a particul ar nunber

of intensity levels (e.g. 16 x 16 x 8 bits for 255
Fig.i3nttemetically $howehesy the Prisgerchi mayehe edmmeamna@@umﬁwecelved from an

[

e ARERE S8 5 il RGP 22 e Pl Sufioh  BeWhaper, n s
regagth ths printert ingladed evicleqricghgoanagtian withhie FEPUEH By SR 75% to eceive pre-

proc@tsEdatOHh £ pdfiSular Mhhabibn shown, the external computer system 702 is programmed to

perform various steps involved in printing a document, including receiving the document (step 703),

buffering it (step 704) and rasterizing it (step 706), and then compressing it (step 708) for transmission
to the printer 2.
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in turn distributes the data to the correct nozzle
actuators 750, which in turn cause ink to be ejected
WO p@m064188 correct nozzles 752 at the correct tPOEAUZNO&001830

manner which will be described in nore detail later in
the description. As will be appreciated, the
conponents enployed within the print engine controller
766 to process the inmage fongprinting depend greatly

The pHIRR 2LRRrdiRNH Bie dufboditieftdf €hahhesdns 1npérﬁ61€§ méceides thélddctihént from the

L ne

ossi bl.e for the e
exterag PRI S PR G TGy & SIS U GHAF G gpin conel
electhﬂfcd V6o e ffere tﬁadmmt(m;i Taopend mémxpnﬁethp iroage §ssdpr Vg 2 bt flaitiner

Li
processélﬂ% pfhe%%}?agl%et (}r%é&ylglu R d1tﬁ3ere tglgT 13?%dﬁ§engﬁﬁ%§%kgaﬁ/gﬁoébﬁe

APterna
expagot steplid @mpas@ted mythe ditthepad chutweser layo(stepd it ®. @ndb/doiata may also be

rendé}ég géa/ﬁ'afs) &gﬂﬁg@%ﬁﬁaoﬁa@ lagaf %% ghlln@@ a%glfeaﬁm pof Léﬁmk that is

e Co
subsfantiadje lrtveslba: ththg Ihé‘iﬂafd@gf Eke @@o&l@eﬂ eamsqw tntd ln@arecwéye@a%r%ncombmed

(stept7B0} tD ForRlalpRethat ‘i’sr!;h}%phgd tdd [BinteadPoPMindRS (sRp BhBCk

representation of the conponents necessary to perform
t he above nentioned tasks. In this arrangenent, the

In t}ﬁkaﬁa‘iit%faﬁ atPdnB&hent) &% Ja&as%cﬁttéﬂlmﬂldﬂh@ dodufhed ;gg@ |pksnt& fsi @lded into a

Ofice Pr | ter oPE S
hlghéeSSBlF@@ld%‘ifil sk @’ﬁ%f%f %ﬂd lige aﬁq §§qs éﬂﬁgsgglflgrh%ontone cdlor image
layefor Mages or Bﬁdkg@ﬁﬁd db@rﬂ%ﬁtmﬁﬂl’}@ol@ktbﬁ&t&hﬁm Jupported by the addition of a

e QAT SIS AR5 NEIBL DM, WIS (1 o it
fromsatbsx)@é @mfr?iﬁ’ﬂ.ﬂat molonsd eTheaprZllok Aithitdchiad ganemntisestiesanchtone layers by
repreﬁ?nr%mig lérrnelrsf algjls ract @ ag C’t dhd QI ‘ﬁpe Ilaro{%ljg ich lé?rﬂé?e? %’@tﬁexj illnage data or flat

gener Al port aci ng ]
colog yaig hifhm dwnswg Oéldhtaelllte rha'nltssbawﬂ Olnhentpmlfﬂlto“@ng@ pase mod¢ Mixed Raster

R A A
the wrinting @rshitesivipmelea compromided] in paneCrsPs77En difcte besprinted overlap. In

partlgﬁE}e E:2bnePidFR Q8 ©vi Y bre QUEREE 1 BLIGer WGt |(1ﬁ‘ gi%iocess (collision

tor control), an Interrupt Controller Unit
resohlsgi) pEBedying ASFOGBIREYSST CPltBY-s. The Seri al
Communi cations Block (SCB) on the CPU subsystem
provi des a qu’# speed USBI .. 1 |nterfa§eer7%é),{he host

Fig. (spt O e giny RagrocRS e Fewliny e (e ity sespeines are
shoveleMid @6 Sach AatldSa e rint E@M@um@ tigpn TH2A@dicapts SoPEC (SOHO
PEC? g%%s)e asf%ﬁs&gﬂ | cgg%r%%ﬁrﬁx Sc?‘spgé@ g%%{l & atmu%] .‘T’.[ﬁsm%ﬁéﬂ}fee in parallel
as stwnsy Bigdnoar Rieva(tppim mmntlonddaxevtdusiy,mm dativered tadlee printer unit 2
in thgrey? o (gtl%%]o}np eg x{’x&l?tl 3{ agg HX%F a&tﬂsfhe 1%§$5§1n§ Qfdtfl?e image performed

m nes I'chreq W n ac esst
by aDRAMY sdﬂmﬂdﬁcmdmwteamsmbﬁ)é}edn o, dlanipring grgige. controller 766 processes

this B44 Wa%a?nly flé?d\%ré BiNed gfstfehlpl ent access to DRAM for

Upon receiving the data, a distributor 730 converts the data from a proprietary representation into a
hardware-specific representation and ensures that the data is sent to the correct hardware device whilst
observing any constraints or requirements on data transmission to these devices. The distributor 730

distributes the converted data to an appropriate one of a plurality of pipelines 732. The pipelines are
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all requestors. The DR7 al so hides the inplenentation
specifics of the DRAM such as page size, nunber of
whakwesassl refresh rates. The Print Engi ne Pi ppCT/AB2005/001830
(PEP) subsystem 773 accepts conpressed pages from DRAM
and renders themto bi-level dots for a given print
line destined for a printhead interface (PH ) that
comuni cates directly with the printhead. The first
identio41 3QEucR Bthémﬁndﬂl@@%n@é(;ﬂaﬂ&d d2Borfrgssioh,3€aling addiet Edipbsitigy functions to
Decoder. Uni t %i?%%ﬂ? Lossl ess Bi-I|evel Decoder (LBD)
genergf 4 setf printabledht Tag Encoder (TE). The CDU expands
t he JPEG conpressed contone (typically CNNK) | ayers,
t he .LBD,ex ds th |.eyel
Each (RIWP% gﬁf )}&%Qles 8 %%rh?gmlj'&’?eg%g un§st 35% {Xpéo%gon% decon}pressor 736
decorhprtses the naler donigng plyes,Gall khynasin d¢0Rnpm85Is{r flagippregses Tfﬂh gionotone (text)
layerevéo%ttc%n% hak L 0e ol sn”4%ranﬁz?4g Cal0 AR @% o &@ecﬁ?o%ﬁﬂé |ah<i Ihfask planes

€ Cross re erence ocunent s a detail
respeamplyawaakeomto adcountthe baq pfakramerdjum ety Whith e pagepiiv bp p@lﬁ?d

the first stage is a set of buffers: the Contone FIFO

unit (CFU) the Spot FIFO Unit (SFU), and the Ta
The sgplpd oqrmejplanasaze G slireed SF dithagr 4 s Imene iy Iaéf?é’lgﬂs%cddlﬁﬁ‘?md dot

dithe PRAM 4. Rﬁ}ﬁﬂé @ CRALEIAYR dnplituBembliittD f&lﬁh@@@ﬁﬁts&c@dot i ftequency-

HCU) , ch dlthersthe contone | aye |te
oD L ePRgece i RGeS DSt CSpBLT SE0) SBPRre T s of the do
resollit@hivhildGmBtant RS keptbidhidigs Roel @yﬁﬁl ﬁ:éqd&ucrmab ttefr full color depth, when

It t
e SR SPSEALLRR,B) 0530 b PELCTEDt ), SeBEDl 08 Ol o o
obj edt16n&1&lbﬁﬂﬁqd1e$1cmattérhs Whanatlleddat@s ﬂ]eémmeoaﬂscsm, fts'r o7 ’tlylhceély exceeds

t ho t :
the l‘IBPJIlTﬁlPhSé% &equ'ggcgg s)rngan,pla é)ﬁ]tcﬁgrnrpu?r Xt ﬁéﬁ:(/%? %@ Q lFI)%’EB bits for
255 miehdityBevplsshed i nto t he CMY channel s and I R ignored.

Al ternatively, any encoded tags may be printed in K if
IRink is not available (or for testing purposes). In

The dikheredplanck as¢ tigrcommposiied dn WZ’P@P‘@B‘PFp@ﬁ @&ﬁdpt-l(yai@})aSIS to provide dot
data 919%91@ g%ﬁ)té'ﬁﬁngf hisd8aYs RRFAIRS0 ihla Hﬁﬁbﬂ[dn@h@ 837 MYtr&:fdsOms, which

error di ffusing of _dead nozzle data
in turmdigribuies e et iegfheiersct nprde peiwles am Wich i iy cse ik to be cjected

fromctﬁél Bﬁ?éct SRbledmb o (e BhsRkin¥ i CVMEnndr RfhicArvd Joe id8scribed in more detail
fered and witten to a set of line buffers stored
laterllfhthE)F]@&Rﬂlﬂﬂoé a Dotline Witer Unit (DW). Finally, the
dot-data is | oaded back from DRAM and passed to the

s BELEL RS P58t e B2k B el e fipgo o proces e

1mag&)f6ﬁ;ﬁi’1ﬁt1ﬁé dekndrg’adaﬂy ﬁmmlﬂke) mannk ih evhtch datPisi pn¢sbigert] In this regard it may be

poss b? fglb aﬁrznt %ﬁ:l] cﬁ)ntro a 6{9?% %@%%g%?l mesarﬂﬂ)g h&ggg'g Frc])mponents

to perfopnkmeratpencessing within the printer umt 2 thus reducing the reliance upon the computer

system 702. Alternatively, the print engine controlier 766 may employ fewer software and/or hardware
components to perform less processing thus relying upon the computer system 702 to process the

image to a higher degree before transmitting the data to the printer unit 2.

Fig. 5 provides a block representation of the components necessary to perform the above mentioned
tasks. In this arrangement, the hardware pipelines 732 are embodied in a Small Office Home Office

Printer Engine Chip (SoPEC) 766. As shown, a SOPEC device consists of 3 distinct subsystems: a
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In the preferred form the DRAMis 2.5Moytes in size,
of which about 2Moytes are avail able for conpressed
wW@aya/061188 € data. A conpressed page i s recei veRCT/AUROM/001830
or nore bands, with a nunber of bands stored in
menory. As a band of the page is consuned by the PEP
subsystem 773 for printing, a new band can be
downl oaded. The new band nayobe for the current page
Centeal Ptohessing Kt p(age sulisgdtedg7 oD mehid RandsmPRE&E MeBoty9DRAM)

Nt e.th | et e conpressed
subs S%e%eﬁzga%g tPn gg%elﬂlte%éubﬁ’(f’g?nggpt aken to ensure
that data is almays avai |l abl e for pr|nt|ng or a buffer

The PELbS m TPy 19&190%5 a CWT%MH% ggoly %‘Bdf %crnl Mﬁasgecftsr %frﬁle other

accepts conpressed page data an
subsystgansh d propides gevgral suppért foatiefacing ad@s)mchmmnmg @ll efements of the print

i.her RN (-
engif®) 1R Taldo LEnENRAM: U600 B RGGRIEOM AR Efceed pelovw. The crU
subsysipEE IoRlsh %Oé‘?“\‘é AATiQYe p@rgcéeraﬁs o atritthﬁr R 775 Sedbascﬁmalt Ryrpose Input

OutpanGraewhieh fifuddinbhe Ebr) féﬁ%&hﬁﬁ%@%ﬁ& %ﬁ’c‘l’(nEétﬁ’)o Ds§ El)Faster and

?rtlcu r.inplenmentation. For exa In so
geneg? s e gf‘e%fl‘rle Comypunisations g&pcg i($ﬁ7ﬁ)>p CEI{I gubqu;tyga:rr@{vldes a full speed
USBDRAbMrfavhitd ehediosital vell 20 BEGASOPEE [AHRBURTIB oiRLSOPEC devices (not
ShOWZrlous deconpression and formatti ng functions
d&scribed above. This can reduce the chance of buffer
under-run, which canhappen in the event that the

The BRASH e SRITPRRE SRR Sl el P 025 SierampBtsiotsFipgiuscm) and

bloclgayithin the RBP smb@mmv €bhei IRAM ivehsysiehl 77y aﬂhmq)‘&ttil‘cﬂarSEdDEEAM Interface
C [ f biliti d

Unit Qﬁléw)é grrgﬁﬂ‘r%{es Ct) es\g?%{igolre%ue?y g%cﬁ ﬁ%ggbﬂ:e f“é 1r1cé1 dreque Hmf%] waﬁCQess to the

DRAM. TheeDIbt #rbitraienpratyl oni qop@miradfpatatmetessd th alowrsafficiefti apceas to DRAM for

all rddbidstorZ €¥ne HASG le§‘i’ifgl’gscth§ X@El@ﬁélﬁﬂ%n Ilgé/ Frics O ?ﬁeaﬂ)R‘QMa%%wﬁ ¥ page size,

esi gne cooperate wt

assurance ﬁg@ devi ces
numbst pfhanksand frdigitgatehe qual ity of t he prlnter mechani cs,

the gquality of the ink supply so the printhead nozzles
ed during prints, and the quality of

i t be.d
The ft‘“ Eggl?l% R)é’%@“’ﬁ%rﬁgwg% 77 hbasenie coramgrs sRaBeirTams DRAM and renders

themn@bi-ldedrdge tor adveiplihtiine @aeihedXor %ﬂnﬁﬂsa@?ﬁ#ﬁc@@hﬁ) A Emmunicates
stares

. 0 ter un
aireeiy BT REPHERER s PiGloeh % bl pifpefon Apaioie theimiopeDecoder Uni
(CDQuLtsslas Bl’deMehDenodm I(II:BD)Smé,adqereTlh@n@a,ﬂtag IBRlRIe(TEY. TRYCDU expands

the J?IIE(? Qorgg‘g%sgdn Qosnﬁ)éx%% 1cz%lﬁeCl\§%E Ealyg%,? t F r AL d%ﬁzgcomaﬁéped bi-level

layer figpicalydo, el thoHE prgodes dnyt Metpegt tas foa lm&r@a{ﬂgeﬁpmaa@lny IR&r K ink),
in th@&eﬁ&ﬁ)m pr tum’?‘ %seﬁ p;galgé Qépg§g'gess(geee%%e cr%ss rer}grencn?'c;iocuments for a

such noz Z rnnt
detailgdh S?Fpé@ﬁfém %ftthq:getpagq aysteapi m‘he @hiptt fmay theel fret stagefsad ot of EAFers: the

ContéRIFPFO 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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whi ch stores refill ink information such as the
type/ col our of the ink and the anmount of ink present

wo or07/0ef188 | i ng. The CPU in the SoPEC devi ce caPCT/AU2005/001830
optionally I oad and run program code froma QA Chip
that effectively acts as a serial EEPROM Finally, the
CPU in the SoPEC device runs a logical QA chip (i.e.,

a software QA chip). Usual I3l all QA chips in the
A nuBdes befnaositimhyiofadah e itsiethdnea) depwiding vpor the tpFisthead with which the

ontents of _fla nmenory. di fferenti at | . |
soreEOpEr e R BRI 5 O BT AR O o
chant®B Mnay WA pice atnetheptifth<@d  davisemplef e peythtadmay be CMY only, with K
ut hentj cati on.and 4, nk a ' ted in K if
BB CAP HP I T HE2AR BRGA ) B s v
IR inlpis sttavahable fortforgestiys pepased. unrestricted with the

exception that printer QA and ink QA devices should be
on separate LSS busses. In use, the |ogical

QA :
In thecthinrstagec aDeart Mpazle Gampepsaier GNG) somBE?7 (Rbdgad peazles fifhe printhead

by cold? Kedunddfey aRP LYor [dfREINE BEdehd oA\t S inBlbuftGiHdingabed Wi th
referencé to the printer QA The verification fromthe

printer QAis itself authenticated by the |ogical QA
The L858 Bl ich@atl dvt-atdiypBadnCrasd] tnfiera) is duffdietnt] eaitteroto a set of
. level to, the r%PI%Pfgonthe Ln@b Dat a passed between
line buffers gpred fy [PRAMSVIag Porling YVHIGE Bt y of digital

signatures. In the preferred enbodi mrent, HVAC- SHA
. .authentjcatjon is ed dat a ' f
rinaf; g Rarebgnssd s TohOBENe FRbiref R atdeig MRl dorFrro.
The dodFIREAstcephsdan from hd imeppnéar Unit¢tl.UY #i¢heSuREE cthel rate(pclk), while the
. therefaore trol j ] rdi t
prin g 5 (R0 s BIE pB B TR 000 Bl et B e or 2
timesatbe systeihn clsk syenchr oni si ng and control ling the operation

of the individual conponents of the print engine 1 to

facilitate print nmedia handling. PRI NTHEAD CARTRI DGE .
In thANEIRRINTER ICRRBAN ASSENBL OVERAIEWIRs oMby 4¢ gvailable for

com;ﬁe:ssédl'}ﬁg@gtin@tdat%.nQi Qiplesded pReRS BN tvePsr hdrd @ndd, Gdthanthmber of
printer cradle 102 assen‘gl y. Al so i{h% ES one of773tthe i
bandp piored jnrfRereasy-t 5 @5 Of B8 PRgg At conpuEner Ry fhig HEE gupsystom 773 for printing, a

new b&A RS MAmIBaEH] ME: RRayand A8y eTbradoudynttpags o e paged
printhead cartridge. The ink cartridges can supply
CWK and IR (for printing invisible coded data) or

UsinEM¥Edfag Tthie goeditle @6 begindhiatink02 page peforrathe nbplete nomatebsed page is
int({w rinter,.casing with th desir)?sh &I'egfé iR bufh
doigen al bR AT AP B T IS Al Pl or  buter
undestuhahghecpat h etc. The printhead cartridge 100 is
install ed
The embedded USB 1.1 device accepts compressed page data and control commands from the host PC,
and facilitates the data transfer to either the DRAM (or to another SoPEC device in multi-SoPEC

systems, as described below).

Multiple SOPEC devices can be used in alternative embodiments, and can perform different functions
depending upon the particular implementation. For example, in some cases a SOPEC device can be
used simply for its onboard DRAM, while another SoPEC device attends to the various decompression

and formatting functions described above. This can reduce the chance of buffer under-run, which can
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into the cradle 102. As nozzles in the printhead
(described below) clog or otherwise fail, the

w@eoonobaskl cartridge 100 can be replaced to naPe/avznos5/001830
print quality, instead of replacing the entire
printer. PRINTER CRADLE Fig.s 7a to 7d shows
perspectives of the cradle 102 fromvarious angl es.
Together with the expl oded vizews of Figs. 8 and 9,

hapiichéy the kvettisthat stfegpribfee csn@o® printg 4 }18e HRITRONEME dRAFd: $hat page being
ress net al onent

d cQ
8 aR extra P EC dpyce for its memory
buffgritigndapabilgias douhles shecanpine be dith ehamesti e bEeeedpaidh iFmed of the other
%ﬁ%:ﬁgqg . .t he output tray. Sheets of
<ﬁm%|%ﬁ n€39§&§?%’53%33%”%§ the guide nolding 110 into
the nip between the input drive roller 124 and the

Eacl® %Mgﬁgh l:ﬁr}ﬁvéls%oeralmgﬁtg g{siﬁgl?ceﬁg%}:)] ?ééz%ciigeosg%%cﬁg §OYsrate with each

supporfed in the sprung :
otheg FPeerﬁWdl@ Frality iof ghelprtes mepchrinies.ettle iqwality efrihagdnsmnply wh e printhead

nozAldd Bvill WBDR! dagBebd hfih@68ntQTand E)H;: c@%lgsy ?rggllg [asl)%aré' 2&ens e%rintheads and

drive rol]Jer 124 is driven ed driv
mechanics s gt diseedhe nedia is fed past the printhead (not
shown) and into the nip between the spike wheels 132

a the autp rive roller 118. The spi ke wheels 132 )
N"“%?ﬂgf’ 51?5 6’8P‘F§g§°rp ﬁct‘ﬂ‘ haxe R aRAEEed PENETi YR A whiplhy stergs information

relatangdo thh ?rimmgmttrmnieymcﬁgd ﬂamﬂlﬂ;ﬁ Briﬂﬁ%ps%&s ‘Dhéjdai'tﬁi&’g% ul¥ el §1s0 contain
. @€ rrve. as . . e control electronics
o O B Bt s SPP AR °F i g Pmb 0 of Pk epigos, ond iy alo be
conf{geieed ¢o hdb@sl a RENG (Y ffectivelyr avandBEPROMY et sorésnprghead-spetitié information
- r face of . the PCB 11 shown.in_ . .
such%ig’ gﬂ%aq Séﬁg?alpénéé ggi;[;%@hgég Fhrads résgcsw;fih? %e?' lﬁlg%frﬁ}% g]?o foutain a QA chip,

evi ce
which sogps ref] iplaisfosration sechid Gheftype/cpleursifvierigk paivikr arsondt @rifknresent for

refil§lat ar ; : r [ S [ it to .
R 0 R i i oA 0 o orflol Bl s e iy o oa i
that gffgctiveliageisns erspriny EFPROM. dBinallyt the R iprthan$dPEQTIeNiCe runs a logical QA
chip diles 6 USHREE DA cgpeat er detail below. The heatshield 122

is attached to the PCB 114 to cover and protect the

SoPEC 128 fromany EM in the vicinity of the printer.
Usudlly, Al QA chipemmand Sysiémele SIRRtcAGT ideMitd), iRy ot the RBAtESs Of flash memory
dﬁﬁﬁglmSoPégkpg PQE. The capper retraction shaft 120 is

B APA BRI TRe 'Y bel ow t he output drive shaft 118 for
engagenent with the mai ntenance drive assenbly 126.

T .nt.e ive assenbly 126 nmounts t. he side
pech R Db AR A8 128 oV B30 Tl SrPUEHE WBRA deey To system
authegfi¢alien angdekmshge atdRntingAIANEIZAANMEEEr DROWBeAGSEMBheYusEd §% bus and their

. . tiV i.e f.the mai,nte ce
R S T L R N NN
on seguptg hag bysyess of Figs. 1la to lie are provided to

clarify the assenbly of its conponents.

In use, the logical QA communicates with the ink QA to determine remaining ink. The reply from the
ink QA is authenticated with reference to the printer QA. The verification from the printer QA is itself
authenticated by the logical QA, thereby indirectly adding an additional authentication level to the
reply from the ink QA.
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A mai ntenance drive notor 144 is nounted between two
side nol dings 146 and 148. The notor powers the out put
wowemoeass 156 which is engaged with the mai n BOIAUY®&001830

162. On one side of the main spur gear is a coder 154

and on the opposite side is a cam 164. The coder 154

is sensed by an opto-electric transceiver 150 to

informthe SoPEC 128 of the2position of the cam 164.

Data 'Ebﬁece & Rednr the QAr ¢hipsrig a@hamca‘k&ﬁbj s/af ok digitay signmm*eedlrt the preferred

emoiaf 88 901 FARBRRL 12,20 0 56, 8500, M s coe
Mﬂmhgnkmﬁ&ﬂmﬂﬁﬁmd&beuwdhﬁmmﬂr|ve gear 178 neshes with the
drive shaft spur gear 168 which is integrally forned
with the drive shaft worm gear 170. The drive shaft
As willdyerappreciated. 16 SePigfadrvire theeeferp contmels tirovertll pneeatign pithe print engine 1
and p%ﬁ'@%rls #gx%lal a_ﬁaeprgd'eés ta?skg@;s weliad sy‘n%hrgl%lﬁg & cbrﬁrom?@ tkgzro‘pé’r@non of

usi ng he drive sh housi ng
the lrﬂnw@tabqongwommtg ﬁf @el pm@v@w fpﬁ@ﬂ&@tﬁ@lrﬁme@ﬁ h@@ha%e and
148 so that the drive vanes 174 at the end of the
drive shaft 152 have limted vertical travel. This

 PRINTFIE R0\ AR FRID G MSPROTEER GRADIEASTEMBSORRIFY h ¢ he

conpl enent ary socket i n themai ntenance station of the

rlnthead artrl descrl t he, capper
As s 19 kde. 05 e pript ‘a 4hA Pg;{tp%aﬁ(fg%l(%ﬁﬂ;? F_}?&ﬁt ERBE | fggssembly.
Alsofsh@wn isQorhduise fvel inkanatiizee] Rlethiti aon insthllddhie rgpéorivddantiing bays 106

trid I sol at i he .C 4 S
rormi e, R i oS SEE 1B FuC BB HEabBY SR I o
printivg lirdiisitge aelsddu) yr QMYKKE | ex PCB 192, print head 600 and
print head mai nt enance station 500. These components
wi |l be described in nore detail below. However,
The prisiteri czddley10@ repermanentlyi inviellsf! irt the prymterrresiesvithc e fesireeonfiggation for
the ﬂr&fugt Difcaldd &4, @f-paﬁ{ @%1&91 gt%h\f\"p&th e‘*ée Tﬂ@ ﬁl@rﬁlﬁelg@ garWdé@lOO is installed

nce to 12 shows

into fip rc@flleé% gbs wlfia S}etprlﬁ@e%dr{éesew P?la@bd%@ Oﬂ*?'f’f@setf%lé the printhead
cartrfi@t @(ﬁ) dafl 8 @pihded tARSN@RAPriat qubing, iheddd of replnoCRSEnEE: pkidter.

and slides the cartridge into the cavity 182 provided

in the printer cradle 106. The cartridge 100 slides
PriNTRR@RABEE Cavity 182 until the rounded |lip 188 engages

the conpl enentary shaped ful crum 186 on the side of

the cavity. At this point, the user starts to rotate
Fig.&t Tagto Gaklidws d@@peﬂ:ﬁ)&s ahthe caldedkifiem vaboustangliése Togéther with the exploded

Vlewg ﬁ&lgé(?l% gg!ﬁ g 1l?us§%t%the %%bmfé@ of‘ﬁll 9 apo];er{t B%’] c %gé 51"5519 Ehassis 108 is a

pressep pletad conppndgnh €08 that @urstrtmhg oﬁbcﬂwempemdts ohéthia ﬂ@cmméec tasing to complete
1 as a curved outer
the rréegigaffee%%ar rom_ tgpé\qg e@ﬁ%ﬁm% %89[&212

I'S "W appe flex PCB 192
| eading to the prlnthead 600. The curved outer

Sheets of blank media are guided by the guide molding 110 into the nip between the input drive roller
124 and the sprung rollers 130. The sprung rollers 130 are supported in the sprung roller mounts 138
formed on the guide molding 110 and biased into engagement with the rubberized surface of the drive

roller 124. The drive roller 124 is driven by the media feed drive assembly 112.
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surface of the assenbly 190 is configured so that the
sprung contacts 142 are at a maxi num poi nt of
w@oopiedss on before the cartridge 100 is ful | yyEDAER®E001830

into its operative position. Fig. 13 shows the
cartridge at this point of maxi mum conpression. Fig.
14 shows the cartridge 100 rotated past this point of
maxi mum conpression and int®4its operative position.

The rlda8: i5 R YAQ tiePAbBEddnct 4RowWhgMe! idmmnpbm&adh@slpikg h/héqys 188 and the

oo 1SRk bR ST 0GR R R p SR Mg 154
and tikedupeedive halep 181§ Headlivestt the weda ﬁncﬂdﬂvhesspmblmtl& c radl e
is essentially that of an overcentre nechanism The
cartridge 100 is biased cl ockwi se until the bal ance
The qootai Elesthmivs fwrmpﬁa@g thepringikadeintegiaicd kirquite (dsseribed teglpav) jissprovided on
the pﬁﬁt@c? ko by 19?15"‘1 15¢ Tﬁgto&eﬂ £ x BRAS pEBVE sﬂc%l fn'f@é‘ 9 hEE‘ % SoPEC
Ias secure st Fi Rthead cartrid
devico ¥ ahiley the porst faco Fig @) hﬁwpc@ﬁemﬁé@r racql‘ﬁmgemo“@béﬂdtmdata from an
exterga(?éoﬁrée sHar &%Ll}ﬁnh Rt {ortﬁpgoﬁc 45 0 R FR&rabrubf @CBNRacts 142 for

l'ers. Likew se, the nedla exit aperture
transmmgd:irmb@{cq t9 ﬂTeé’élé%leﬁldH@ diseisysdn grerier de@l PEPY118 and
spi ke wheels 132 to conplete the paper path. Also the

cartridge. casi n 184 _and_ t he dockin
The fspshieiI oS EGHBTRE 0 PrBIHHE e bPRie Py Soiie e Bibepy EMLn
the vicliky 68thé plilge It stenghtdanyrs ottt withanslidt pirses e SOPREA@PCB.

of the individual sprung contacts 142 is such that

each contact presses onto its correspondi ng pad of the
The Eabgot rdd@Rich3RaftM 20Hs tdgabBpeainfadddlogahd awdput pnw;l;aﬁ 18 for engagement
with %%ﬁlrﬁ%@ﬂc@%nﬁe ?sserrrlﬁ r'4ig m%%@ﬁ?‘&g ?8%’\% eglbﬂyl % %ﬁ%% e side of

orce t" the casing
the cfb81¢ chassis 1 0Rcopborite taihe m@%a fededriva assthlpd 1% first cl ass

| ever that gives the user a substantial nechani cal
advantage. It can be seen fromFigs. 12 to 14 that the

MAINEERNANCE DRIVE ASSEMBEY f ul crum 186 to the grip tabs 200
far exceeds the lever armfromthe fulcrumto the
curved outer surface of the LCP assenbly

Figs. R kT HIEAT? RASPRRIIERIARIDE OSHATIENFRRG TS sty Vi it aneles.

The 8@icakd perdpeotiRtd JFtFbE.ada 5B D he@ PRVERA fol oidrifiothe OEMBTPSS its components.
mei ntaining the printhead 600 in an operable

condition. As shown in Figures 19 and 20, the
A mBifdeRdnde advembiof @MBQ@mﬁteatbieﬁreeﬁﬁﬁb fios mBldéngs il# eg¥ BI8. The motor

art of the pr n cartr 0 and is_t ef\or
P P Mo POk RGHANEL Do BRA P el 185 papf sideofthe
mairsplimgeais Wdoﬂﬁtrllﬁg asheeths oppositetséle is hemﬂé%t"ﬁle cpderilth B. sensed by an
rint hea
opto- ézpegtglg trggﬁc:f:lverg o in ogrfm %Cs%ll’ﬁbggg gﬂthg (Bgsn?o%rg?ccﬂescgﬁl 189 The eccentric

or ma cont
drivieg géand g6 EsOﬁ’xeﬂkvrmcsmaﬂ tnthe sry HGene nngamStthe Brfve| lﬁlkr gear 178. The idler

dI’lV%%elg.{:ltS ;rcgcrl][alf ﬁ%r%mg% ‘ﬂ{e p&%ﬁné’ﬁﬂkﬁhﬁ g6l BRQdlerldRE gc%} |1’Z® mdsh& with the

I'cone rubber nounted on
drivip$ha8 spwrgesrui$8 ovhich i intdgealiy pormed with [theydgive shaft worm gear 170. The drive

shaft worm gear 170 engages the spline 172 of the drive shaft 152. The drive shaft 152 is mounted in
the drive shaft housing 160. The drive shaft housing 160 is pivotally mounted between the side
moldings 146 and 148 so that the drive vanes 174 at the end of the drive shaft 152 have limited vertical

travel. This allows the vanes 174 to remain engaged with the complementary socket in the
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appreci ated that other elastically defornmable or
resilient materials, such as pol yurethane,
woe@poenigg r), Santoprene(r) or Kraton(r) may aPGDAD2005/001830
used in place of silicone. Referring to Figures 2 1
and 22, the belt 501 is reciprocally noveabl e bet ween
a first position (shown in Figure 22) in which part of
the contact surface 502 is Q8&alingly engaged with the :
mainteR#nce jt&dhiof thefpaimefl0chrtridde dddcribed baiav e shet dapper (lsbais/im ratmacted and
ure 21) in which the contact surface is di sengaged
etlp‘gn1the ink ejection face. The part of the contact
surface 502 engaged with the ink ejection face 601 is
| ' coextensive therewith so that nozzles
PRD§§E§2§R§ﬁ§£%%OIe | ength of the pagew dth printhead 600
are mai ntai ned for use. As shown nost clearly in

Fig. i S%U\';Jsea t}a%sve}slé @ec@igﬁ‘ bagd prﬁkﬁeg@&aﬁn@ééa 00 th 1%1&%83 dTM‘!I dabin 184 houses

respect he ink ejection face 601. expl ai ne

the Hd@trvaléal% @p PEEpTe reglates 26, MH@?@%WW Hex HGP 193,
prlntﬁ&l@g? éﬂ@})ﬁntfxéah%nﬁgﬁaﬂcl@%fatut%ﬂ-ﬁ)og@ﬁ)a%e }:&ﬁﬂ&ﬁerﬁ‘&ml%g B&cﬂfed in more
is herein_incorporated by refer
detai} piiva Hoveetisrs IS 1S Ispriion ofdee Pﬁhﬂ@@%dégﬁﬁl‘fﬂ@?é% ﬁwﬁfﬂ cradle 102
will ¥d deberidetwineeferdnge Wirsenpageam@nt. from the ink ejection
face 601, with sinple linear novenent of the belt 501

perpendi cularly with respect to the ink ejection face.
Fig. Thihswi thp @irsodtage of getimnthe wirttitiget 0@ Thelusejhekls the grip tabe200@dthe top

oo LS 5 LBy B Mg o e

cartrjtige HiOrsEded intdvibe eowtyrl 82 duiil il goxdedélppiéii prgdges thetremplomendary shaped
fulcrérg f%éagr?thg 918 $f§hescec1 Jg? dAtQQg'g &@r éte[?!é t o@igetthg&rtflé’é%q 00 anti-

Fevent Ing the ingr partlcu at esand
dewwﬂ@mmﬂﬁghvapH%atlon of mater fromink in the
nozzl es (a phenonenon generally known in the art as
decap % A detail ed expl anation of the operating
As spvinrie Figh Bs rosgtiop pithe pasidpegtirpiicktishia tiee 2wt is %ﬁﬁmﬁtsthe bias applied by

the 1RE Wwb&ne Whta B&HtdcksOI2 aPRI TicPahdi@iAg AdSbivl 19034661 Bved outer
(Docket .. FNDOQ US f|Ie tobe

surfqgg, %SW@r“,’h“é‘ lwraepedé S 18 P$ ke IBF’?RFF‘CI?%% s gryeg puter
surfAcB 6f tBedseentily Bl0as ddnfigurbd QUi the it dngeddfitactd Bl2sioawa infaximum point of

il the belt 5 n c act surface 2
comyE gt SEREUORE DN =Bl AL P TERES: JE 198N e
cartritjge attthi® poifitand enaki@ibmodoniplessigr | Nt head 600. Fi gur e 23C
shows an expl oded view of a peel zone 604 in Figure
23B, when the contact surface 502 is partially in
Fig. ¢ sttoavs thewputrivige M riotaled @pst thisi ot dlanaxin@Od conffirggsipear@3@o its operative

posiﬁ&o Vﬁle Eed}g%%%gtla&s M}qnapée 3;\61\7\}‘9%%363@ ghﬁhf;kTSQIQ% cHme ‘nlﬂ?abutment with

I'S contacte peni ng 603 on
conttach eaqg friohshewation the fexptyzB 1 9. {hibisvay.zheinisperinhytveesthapirkead

cartd@0 bufthe %KIRJII R 150851511@29% 154 bf RCGerage AcHahisBIVRNGRSdge 100 is
acrOSS the prl nt head However, since. an advanCI n

biasedyiqckwise Wi fhe bajangsfroinhdopn ja Tig) 33.gi§ex Waich the cartridge is blaseg anti-

clockwise into its operative position. This bias securely holds the printhead cartridge 100 in the

operative position so that the media inlet aperture 202 is directly in front of the nip 198 of the input
media feed rollers. Likewise, the media exit aperture 204 directly faces the output feed roller 118 and
spike wheels 132 to complete the paper path. Also the cartridge casing 184 and the docking bay
molding 116 properly combine to provide the correctly dimensioned ink cartridge docking bays 106.
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contact surface 502 is relatively non-wetting (about
90), the ink has little or no tendency to wet onto the
weonractissur f ace. Hence, as shown in Figure 23BET/ALZ005/001830

ink 602 remains on the ink ejection face 502 or in the
nozzl e 603, and the peel zone 604 advanci ng across the
ink ejection face is relatively dry. hi Figures 24A

and 24B, the reverse proces4 s shown as the belt 501

IS peeled away fromthe ink ejection face 601.

Sho) in Figure 24A, the contact surface
e s ean of e i e ipfrs G 1ok D ek oot oo s
corrPdnding padifgherflex PEB,192 hzﬁh aeBpiHed santafcefﬁes@@ 2c¢rﬁpr@seﬁg el the

spru%’%\(xtagt% b ilﬁhqtgllcl:erlggsé}g}eg 1¥'e|s ]glg@fggc %ng t 2@91\@ ee %lsm,czg ?84 and the
fulcrrre 86 fire gcbff@q:t@\ﬁrsj fclasSHevepéleﬂ gieotie uﬁsﬁid substafithemedahiodt bdvantage. It

can BUSEL AR };ﬁgsﬁ 148 199g 601 %%&%&@ﬁm&g@@ﬁggﬁ%%@% exceeds

the Ie@earwdr@esth@;&mto thet quived loutecwrfuof the LEP asemblf29@s | t
recedes across the ink ejection face 601. However,
since_a receding contact angle QR of the ink 602 on

PRINTREAR WPANEAREDSTATION | ati vel y wetting (about 15), the
ink in the nozzl e opening 603 now tends to wet onto

conS%:é surface 502. Hence, as shown in Figures
282 Shodn fetaf ths griuhesd mainienensa irting S840 fo exingaining the
prmthemki 69(} aah b@l’abfeaﬁﬁdlﬁ&llAb $hovRtin Fig@Es 1iang Z(Wtﬁehmhiheﬂi mamtenance
et of. awn fromf he peni ng

s 3Py e rio e oL B PG sy o00 i Sl it il for
mam@(harwb eperatingg, bthenheetwaﬁz;ﬂneﬁg dheetd drevhpii ihe bhﬁads &R0 and

cl ?%&%e%&alﬁtgﬁgge sg ion 560h ggllprr}sl%s %{teﬁesﬁv@ I%%ib?i%éh 501 having a

eani ng per of ran
contqgsbmfa@ts 03 for falieg S@emsntstithsh arktej eatlldnyfade 01 of the prirthebd 609,
Typ1&fll9 thbi% 1%021??&9 %Pél coﬁi«? J:u%{)eg Pn]%ﬁntgc[ or% n;?z?sﬁésas%]%p% Sei(lth\(l)\{fl]éhclp will be

can potenti
appraciagag it %Berehetmﬂst @@rmeble oeesihea@nmr@lsl, ish agyatsturadfant, Aeoprene®,

Sant%%%{m&%qrﬁ@eals%% ukeﬁ iPRSlsiaNaY fromthe ink

ejection face 601. The contact surface 502 has

colPEEipRly Figums 4d 2t 2% HRr belh 143 iseiproeally mregeabledietveekn @figtposition
(shoaOintFigar 223 intwhachipaR @f th@ Sdrftct Rk 301 @Qéahﬂglgr Qngtagéﬁ with tlée ink ejection

P églnthead 00. Fr ngore&fln referring

ace gl g S0 Oé‘élo‘ibg ?‘6“ Bigurg 21y Whl%’ber@eﬁaﬁﬁé@ac? Fﬁailsengaged from
the irtkhegectioni fm’?hﬁﬁ@ﬁﬂﬂaf thé eohedCsRrisde 32 @@a@le l@mth{tﬁéﬁnlﬁéj&fﬂ@ﬁ Face 601 is
col l ect 1nk alon

sl PR B8 st P oo o SRR RO ninad

600 arevaintpipedt foowsef ace 601. In our earlierapplications USSN

1 R AR i S A A

qecﬁpqx@gq_@U@s expIBBRE lgup ekdlict Yiplicdtion KERSNOL 1/2BBIIBGIBbLIKY: N&J%SNOOIUS),
filed élt/o%@l aé(% gtﬁp&)ﬁﬁh@gf WEHPQ %grgﬂnco lnlateﬁ lb#([ge%re%:c )I, gogeé 8?HtaCt

we déscri bed various means
Sm“fa%.e ﬁoa RigViderrogasssizeiepaagseent vih aof p@lmg es@ngﬂgemga dromThrenk ejection

face 401} WiktN@AGe linear movement of the belt 501 perpendicularly with respect to the ink ejection

face. This type of engagement with the ink ejection face 601 allows the belt 501 to clean flooded ink
from the printhead 600 and remediate blocked nozzles in the printhead. Moreover, during idle periods,

the contact surface 502 is sealed against the ink gjection face 601, preventing the ingress of particulates
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mai nt enance station 500 of the present invention

cl eans the contact surface 502 by providing it on an
wepareedshel t 501 and using a conveyor nechani BOT/ATG2005/001830

convey the belt past a cleaning station 530, after

di sengagenent of the contact surface fromthe ink

ej ection face 601. Accordingly, and referring to

Figure 20, the belt 501 is punted around a pair of

and SR SEbdraAbsl oSder fichanioh tiidiRzARqbienafikhoh amenlly known in the
toot hed portion, which intermeshes and engages with a
artasfq@hl gear 505. The drive gear 505 is, in turn, driven

byA tiiled ekplatitdtof the bfietatitiggribdiplesiuri tlwe:leamngmaiﬁt@m(rshm is

provide g H i PRI By R ORARP Y IRBOOYS, ffd B 1, 2005
Howevpp @ bridF@splamdtionwell e provisebhesafdr de sake Ofﬁhrm‘ Filenves 3y end 8B show
in de ?fh?b@gidl h%r/mga 8091&&%&503%%5\?@ np?E%% ?1%19 o a?ﬁ( irﬁgcotnﬂgt w1th the ink

direction su
ejectibmfag Gﬂldxfﬂalpnatkeraé 60fY. Figlyee %?.smw'ﬁeaa@xmwd VieR9€ épeeﬂ Fﬂéle 604 in

Figurk 988 GARh tle Péu?fg&e%@ 15%&faﬁy ﬁirbohtg&%jth RNt o fa&el'@)l Figure

cont’act. sur fromthe printhead 600 and
23C showmingistal the |bef&ﬁluowg)f srtka@g ahthg Wacqi&gé%qorﬂﬁﬁeq WitlEs Bl opening 603
on théprinthA€ 1 ﬁ)@nﬁ e n&tzﬁtob&fhg%@@ nRREROALER itR the @bnt4k surface 502 as it
rollers 53 ch perform vari ous c{g%an#tglginkmz h
advapeeactqsyythy ﬁ’&?‘bﬁad 6‘?‘&/ Hﬁﬁe‘l’e& ﬁ@f‘? Vangig cuiAg s P onthe
contak s‘hﬁﬁcetSUE ReelstBbly 265 wad0a(absd 0tr), alrd nibBe dlttHByncmam;:m}&e wat onto

W|th solve I fa t _so ut
e Bt et Dot ool B8 b LR LRl e s
in thd’liiidjtzlé 608) EuchtEe eelpat: @)@aklmlcmg ddnosd Gie dnki ezeedorvﬁactew refagively dry.
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the pgé’i 9)3}f o680k Lsesﬁe %oﬂta&réﬁrf&la 8is ?ge@ta%y §6m F3QokSe cfﬁ;@ﬁihgébstdh the

enment e sl oped contact surface 502 t he b%‘?
prmtmi 60¢. ﬁdfr@%}n th%mzﬁ*F opeRipe P2 mAkes Gotsh ik the Sﬁ’i‘&P“H“éfé“r? é as it
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Figure 25 shows the belt 501 as the last part of the contact surface 502 is peeled away from the
ink ejection face 601. The contact surface 502 has collected a bead of ink 602 along a longitudinal edge
portion at the final point of contact with the printhead 600.

From the foregoing, and referring again now to Figures 19 to 22, it will appreciated that in the
printhead maintenance station 500, the contact surface 502 of the belt 501 will collect ink along a

longitudinal edge portion after disengagement from the ink ejection face 601. In our earlier
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conveyor nechanism The chassis 506 is biased towards
the first position, wherein the contact surface 502 is
W@ ealioeyBy engaged with the ink ejection face BOLAUTI5801830

is the normal configuration of the maintenancestation

500 when the printhead is not being used to print

(e.g. during transport, storage, idle periods or when

the printer is switched off28 The chassis 506,

applich @GR USSN 1WM2446) 764 (bobﬁesN@s«mumsagumrpnmwue (DdcRet No.

R

FNDO16U8), UBSN t10/2446)71 sr(ouadengo Eﬂm mtw)xullaﬁ@wdmbmﬁdzowme described

vario%glg %lgseliﬁ 1%81%%{1%1%8}2 ﬁ;g%(fqer}%u(g edbe gl%tl[)r)l( gfga t?egcfb e{}gﬁ e gn@g%d
maintamadceUstagion SQfpdfrist presart iespion d]eang thei canthet gurgoes (e providing it on an

endlesslf) {t@&l %&E%Qg&g%g’ {nﬁc%alﬁ c%ﬁxlf%l 'the%ié ﬁgt ﬁglgamng station 530, after

teg ra e chassis
dmm@ﬁﬁm@mpfmecmmnnﬂm&séﬁméhgmgan@wpﬁﬁeﬁﬁbt|ons in the

I.n ham Eﬁlﬂ‘m@ %1%@20 Hﬂ%bﬁ Sﬁn§ﬁiloﬁ{tedr a@&ﬁ@@})&lﬁ/ﬁ’ spools 503

assrs ese 4 and ar e
and 594 @mﬁ dbise supolsi3D b [joothsd eorflwe w@wg slg?rgle%le%anﬂ EPERRTShagirive gear
505. Tﬁ@%ﬂ% géﬂﬁf bead i5R6h, BYvelBane dife hiier BAGRAGRIERE VzﬁBQfﬂza@h@m in

shown in Figure 26. The eng hanL
Flgﬂ%ﬂﬁr?ké@mﬁ tb%lmooloiro-?’é rgEgetrent ™ Wk Sppﬁfg‘ég 001 The drive
spooll 308/ dBivé Seab Blmfuﬁd ape mdtort 1ae tgaaadataatt oﬁﬁ &Bw@Zflmed’mgmge or

conv%(\nﬁgglaelet%éﬁﬁ anqs %‘%%%ﬁ@gtaglagé Pr?rglﬂﬁl ?Vé%% 1nv\h,]a9(1s otfh% p{mthead

600. Bge,AEd coh{'f@oﬁ rg@:h&ii{m cafl caecarinked portiod oﬁthl@coetaQag@wg f02 away from
ta nmount ed. Yt a pivot 523 and is
the p’f‘l?i‘geﬁfl 38‘5 %%‘?ﬁar‘iya FAGeR Se[dm)%kg? or (not shown).
AcRefmeinggnl Biguré 21, damlemenm@nn B3 vormipriges p ect 26rotl¢rs $3084, Wiigh may
perfo?rﬂg X ag‘calnzgm %é%a&ﬂ@r Jrﬁﬁ%‘uﬁg)ﬁﬁi ?Gll%%rﬁ%e tl?ekﬁﬁt%&; ro@érs 530a,

m SUI' agail n causes
530blaudys30amehy pbnemr@ﬁ oped sopked pith selvent §OB ac{f’é\t seBian & 69\1ﬁ%§fgd*§‘e next

threeqmjersaé@@& 5560 eF:}dtS@ﬁ I.ahhaad pmgake&\wﬁﬂri RbieAkedRiken f& RAAEE and the

eration w e described with reference t

tot b guless 520, §35h 3D SHGE OIS DI o4 CpEARS gact sirface S02. As

just eQRbb OV Ace {olﬁ‘%ﬂ% Ptﬂli@ﬁﬂ 5 UBis B&rﬁ’@ﬁﬂ Giea SdudteicBkvatdirection
I's configured as own

0 b, L SO o
through e S SaPIBOBACNSeh S HERSEM AT G £158OB1 i HiEHES PHRFEsinine
statidnGB3Y ishElglad Q)&:Bmfﬂéfnexﬂ @[E&ropédmhta&hm\fm} 50200fhie teie 01, thereby maximizing

transvers the printhead. After printing is
m%%ﬁﬁ@%ﬁéﬂ? éP%ﬁﬁﬁpﬁﬁlnthead mai nt enance i s required,

t h@h@ﬁgﬁ@%ﬁﬂi dﬂﬁd’l@o@éog idiS$bYl 504 endraddaaing skation 530 are all mounted on

a mov?aég: Ogllis( }%@@ %B%%z'a "5‘05‘ %In%oag%ﬁ;%lﬂg%c ?a%& rr\xgtﬁ?esg ‘%ottf?e ink ejection
face A2 sweh tthaﬁﬂaa caract Mace 502 can be engaged and disengaged from the ink ejection face
with the peeling action described above. During engagement or disengagement, the belt 501 is
stationary with respect to the chassis 506. However, afier disengagement from the ink ejection face
601, an inked part of the contact surface 502 may be conveyed past the cleaning station 530 using the
conveyor mechanism.

The chassis 506 is biased towards the first position, wherein the contact surface 502 is

sealingly engaged with the ink ejection face 601. This is the normal configuration of the maintenance
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chassis 506, thereby sliding the chassis upwards
towards the printhead 600. This sliding novenent of

wo b®7o668%i S 506 brings the uppernost part of PBEEAU2005/001830
contact surface 502, which is substantially
coextensive with the printhead 600, into sealing
engagenent with its ink ejection face 601. Due to the
sl oped nature of the contactgsurface 502 with respect

statioh 900 ViRn &H&iﬁnﬁih%tlé A0 bbiaE bR lrint (0. BBiING anisp&t)sthAgE idle periods or
progressivel y contacts the ink ejection face during

whendpraigishis avitchad ¢k a predet ermi ned period of tine, the
eNDRIBRABNE06a108Thdr it all H2 dshockuted camponaﬁts:ds ¢ontained atachousing 507
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sur ace face 601
513 Bipectivey, twhichsiraipegratiaforma vgfh theahassis ri@@ct surface 502

the & cﬁ%&@?é&f@fﬂ%& :E[l&gprisés & %'elﬁgnt FEYtidnS BIThd 3 bﬂlﬁgs 514 and 515,

ej ection urlng?lsenga ement. As descri bed
positiongd at tspectiveiondsp Bleichegsindibpss ires aFAH 085 1R RroIdehY skdably move the

chasglscygg kdi9b Rahe £HERaPEIOMy HRaflof 1 @nda@ithehEinedhufibASE) $hOWn in Figure
generates an inked part of the contact surface.

26. After disengagement, the drlve notor 144 is actuat ed,
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Irection via the Lve 905. Accardin
ShovB et STghy ERpAEGFI TR BETERO N S S RO B g P of e
engadi@nt dik 601 B8 hlcard burfdee ST0Rhialcibuspdios eae'mgzsmas secortdeend of the

| [ |
e AR ML R R g
shoviny Azcondieglgdt qaasds seeh ﬁrom [Fezarei 20 ghat asethé angagsB@nt aim SEisis rotated
clocl%xﬁscecgb%? Vel %%HS’QCB SEi ‘13'19[ tl?erig 8ifsi & gs th€ ﬁl‘él Aol Brelfdde fe

ganed part t sur ace 5 The drive
chassip$06y to jnMe dcsvrd\rardsend Wlﬂoméhwréldﬁwoﬁar t of the

¢ oﬁt idal %\L‘ﬁ%‘% Ce (Z&grtlb? wiORI e ABLHb A i BGERlendeRE Figures 19 to 22 and

prln or the next na|ntenance(%écle
guwﬁeln@pﬁgtmgrygmﬁgurﬁéw@ dhegiripthead Wnt@qargceﬁapﬂq $04gicopBgpred as shown in

Fi gur%ez\{ i@l BhiAl SRBRE %M&h&?eﬁondﬁé prihthed o) eebByiving a gap for
tionally be required ore theﬁﬁrlnthead i S

papes (PP SHEVIR befeg Eﬁ@mf%@%ﬁfs‘;ﬁ%@rm&ﬁe?ﬁ . PrIRRE EAPRIG 5 When

prthéaﬁ ma%genh&e & 1&3&%& @&%ﬂg&%&w eelsi(xe SQf) drd@tated lanticlockwise, allowing
cartr] e

the S 0| G SBULAFECRRI G aR e VTS0 g e e
chas@ib 506] by shldidg €R\cR4ssiE upyards téwadtsghd:)}brmﬂsahdSOOZI[ms slifitng n@ivement of

e R oL o PSSR 08 R ARGy o
wnhtﬂhupmlmhgm 00,2118 s¢ading erlgegement vmh its ki efestien fagpe60d t Idiediel thie plped nature
of the contachurinace 505 I&fethtrgg&pto%é ik Mo@ﬁc@ém%@’bﬁﬁac‘c surface progressively

contacts the ink ejection face during engagement.

After a predetermined period of time, the engagement arms (e.g. 521) are actuated to rotate
clockwise, thereby sliding the chassis 506 downwards and away from the printhead 600 by abutment
of, for example, the cam surface 522 against the lug 515. This sliding movement of the chassis 506
disengages the contact surface 502 from the ink ejection face 601. Due to the sloped nature of the

contact surface 502, the contact surface is peeled away from the ink ejection face 601 during
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marked. The thunb grip can inwardly flex and it has a
snap | ock spur 220 to hold the cartridge within the
waelomRioeysbay 106. Figs. 15, 16, 17, 18 and 27 BECDAURI08/001830
ink cartridge 104 and its interaction with the
printhead cartridge 100 and printer cradle 102. Fig.
15 shows the ink cartridge in the docking bay 106 but
not yet engaged with the inBet valve 194 of the
dlsenEz{gbiﬂEﬂi eptiesoribdd datlige tkﬁ@}&ﬁhﬂ@lfctlﬁi @pdsttyink bibe Blongitndigal2@g portion
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can i nmpact on the operation of the printhead
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printBead issuffigRsilyUseddiedor printige.t hat inflates into the ink
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into the areas evacuated by the ink relatively easily
Ink @sehrrapepl etely so that there is much | ess residual ink
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pS to ej ection characteristics
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mark%é‘r e tﬁilgl?o ad vhirenGa@H hi alsBapliB spuii20d & hofd tAdisridge within
and the printhead cartridge 100. The spigot 216 in

1he¢whmg¢%é96of t he docking bay 106 ruptures the

franglble air seal 214 to allow air though the inlet
212 t0||ﬁI£%e th

air ba . Fig. 16 sh the air _ .
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impdcEAPRE opefakibn o2k @B, OfHicah BEaddRKsed by deeming the cartridge to be empty

before it has collapsed completely. This leaves a significant amount of residual ink in the cartridge
when it is discarded. To avoid this, the present ink cartridges use an air bag that inflates into the ink
volume as the ink is consumed. The air bag expands into the areas evacuated by the ink relatively

easily and completely so that there is much less residual ink in the cartridge when it is discarded. Also,
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cartridge outlet valve 206 and the printhead cartridge

inlet valve 194 prior to engagenent. The outlet valve
w@RooresiBhk cartridge has a central stem 230 WETIAH2005/001830

flanged end 232. A skirt 226 of resilient material has

an annul ar seal 228 bi ased agai nst the upper surface

of the flanged end 232 so that the outlet valve is

normal |y closed. The inlet galve of the printhead

by mﬂarng lah dig Bagdia thefinkibsok4pe €610inE ﬁkte&d’ﬂf@bﬂa@ﬂﬁg’ﬁﬂiﬂ{ &%&h&\h;tdﬁ)samc
r adi al

240 that extends
pressf o e S 169 G SR PoTR LB LRI RS 4 g iection
charaetegaige ofthd pristield thére undfkue seat 240 so that the
printhead inlet is also normally closed. As best shown
in Fig. 18, when the inlet and outlet valves
Fig. i r¢howe tigaigesartadgs k04 full pergageid gthpior ririnten ci2@é 1@rand ke printhead
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to 1111%§§te an Qontcéiﬁnaaiﬂlﬁ lé‘irli‘bfures eﬁlle ol {'élmog%&hg Qik%ldgb ?04 engages with the
under si de end 232 of the stem 2
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the phifthea@ ikl do6l g drifithBudehadiob RlkbAmtih SperRRY pERIVANT , t he

resilient skirt 226 is unseated fromthe upper surface

of the flanged end 232 of the stemto open the outl et
MUTVRLMEENELGING NS ATBUATINGOUTTIA ASbaRL280apushes t he

depressi bl e nenber 236 down to unseat it fromthe

val ve seat 240 thereby opening the inlet valve to the
Figs.pf bund IBeshow cteritkr dadhgze 10@and$ha*pnhﬂ1aadamnsdgape®unri@laﬁbn tvatdre clearly
111ust¥aﬁe| hE i%ter grllﬁ;? eme?ﬂof%%tﬁglﬁgsngg a )?E: %%&t{x/egr%%@l? F%elﬁ%\%lg@s only the ink
cartrigget Mptmabfe 206 ad theerinthéadfchrioge mlat h@vqolr% wibrea dngagazeng sThe outlet

ValveF df rtl{el'@{ &Etﬁg%j: htabfceﬂﬁlﬁ 1?1'2g Wﬁfl %ggfg %xﬂlrgfdA %ﬂﬁ Zgg’ gf 1estlllﬂa%t

epr essi e ski

mate@ﬁ @afgan?gmﬁ@rs@al &9 baased agélmtutWE@ seifege o th@ﬂ@g@ﬁﬁné 33% $pdhat the

ouﬂe§mt1§mrfn§1}1(yos@d | air is displaced from between the
val ves before the seal between themforns. Odinary

workers wi Il understand that conpressible air bubbles
The ﬁﬂaﬁ&aweeﬁﬂia pliftBeali GziﬁrﬁE@lE@ %ﬁochShléahﬁﬂePB}ieﬁfan ey BPdvalve seat 240 that

revept.a nozz| ecti bsorhjn
eXte“Sf' pdiglly v yseAcfep q‘{]?h\é41 “@’? |1%‘?1X58€1”E?a9€5}ng%‘ﬂé’é‘%ﬂ?eé‘t with the
valvekadt\2¢0 8 thatQieypiainkad inletd@daliomonitdiydloedt r ai ni ng air,
however they necessarily lack the capacity for the
hi gh ink flow rates demanded by a pagew dth printhead.
As béEhshoAp ol Fig.cii8} wisen thetinietlahy owlet wbstes m@mﬁgag’egamkh‘tm)gagﬁmg portion 234 on

oo S G Rl UGBS 3RO St i

As sdon aFthg scal Boeeea fid si§0longagine pptipme Head the anrtutar shgkpdntéen 238 forms, the
undefgra@ SPHE fa @éﬁrde?@{)ftﬂegs@exg m%z{g@% Rnfp o!f{hé dﬁpésgme\ﬁﬁkn\s@r 236. As

r|e y erring back romt
the 1@@@&1@@6@3@@}@@ infiq fyiiler SPRSETRANY the resﬂlent Skll't 226 is unseated from the upper

surface of the flanged end 232 of the stem to open the outlet valve. At the same time, the stem 230
pushes the depressible member 236 down to unseat it from the valve seat 240 thereby opening the inlet
valve to the printhead cartridge 100. Simultaneous opening of both valves, after an external seal has
formed between them, reduces the chance of excessive air being entrained into the ink flow to the

printhead nozzles. Furthermore, the underside of the flanged end 232, the top of the depressible
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around the flanged end of the stem and the depressible
menber to an ink filter 242. The ink filter 242
wesxinesasbeyond the radi al extent of the depr eBGI/BUZ005/001830
menber 236 so that the ink flow contacts a relatively
| arge surface area of the filter. This allows the
filter to have a pore size small enough to renove any
ai r bubbl es but not overly nBetard the ink flow rate.
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operation, the printhead (described bel ow) acts as a
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On the fraver akdowTibtiegmissriags eds thestktizdnk prbasun'e altheRphlSeusitlaR s 2a@hhe

regul%@tzsé}u?? é%bal’é@ ldn \Q@ﬁlg ﬁown%ga%r rés bc{ft\}x%,?na%ggstr é’)‘(’a&%gsf th%ﬁ:)stream

nenlsc S I'S prone
pressge, hfrregiémranhe?%ﬁtr@nam |scalﬁd(aamn5bth@ atnitHeibL66 bitbesphe@n®didon
and wick ink out of the printhead. This leads to

| eakage and possibly artifacts in any prints.
Duringppgratioanthe prippadiers berthslop aestrapumpg Thatietien 4@ 6toa fercing ink

throug tHé S2¥1e GRRNBHLS thethParbic Pressit G :100G ML o ESREGEde Y Bine

resilient
diaphragm 246. As soon as the downstream pressure and the spring bias is less than the upstream

pressure, the inlet 248 unseats from the central hub 256 and ink flows to the regulator outlet 252. The
inflow through the inlet 248 immediately starts to equalize the fluid pressure on both sides of the
diaphragm 246 and the force of the spring 250 again becomes enough to re-seal the inlet 248 against
the central hub 256. As the printhead continues to operate, the inlet 248 of the pressure regulator

successively opens and shuts as the pressure difference across the diaphragm oscillates by minute



10

15

20

25

30

connectors 254. Fig. 28 shows a | ongitudi nal section
through the printhead cartridge 100 with an ink
w@anroexdge 104 partially inserted into one of PEEADR00&8001830

docki ng bays 106. Each of the inlet valves 194 and

pressure regulators 196 have a resilient connector 254

establishing sealed fluid conmunication with the LCP

nol di ng assenbly 190. The p33 nthead 600 (described in
amouttts §6HuEihe ShedsRild plogliRW ffdréhcdrefiBtodalshaahd faleiof tht eing A5G

Accogtinglintp e LSBT (IPF b ne P AT Fo St see g Rl Blssure in
the inRA Vs Siusddlt@keocp defifk merﬁsmt1§at edoh hbeleniedwreparsiater thadteilging
outw%ch{) l];.}&élpgelg Lcs%uﬁ_}s RE Eé cr:ontaf:%w&l%e?gg ik 81% 6’:9&!? c&Irtar}unﬁlts which can break

onent s
the suMatdemsidnhed pick itkhetef teprinthiedig @hib @@daﬁoéeaﬂggrm m:sahlv fagfifacts in
dlfferent to that of silicon or LCP. To avoid
amy PP ot ural stresses and defl ections from CTE
differentials, the LCP nol ding assenbly 190 can be
gm%\? ikn the printhead cartridge to have sone
RESp ggblsn 'ténﬁsongi tudinal direction while the resilient
connectors 254 accommpdate the different thernal

The ﬁ%%@lﬂ'@fégﬁl@bgrsqgg ard Ry @oﬁne@te@ﬁﬁh&ﬁinﬁle&ﬂ abofaasppaivh resitient
rinthead 600,

best sh Fi. Oa,.th o
comnesigs Fe e SONANEE PEReperiaL o O B PLORFESPI e 309 yph on ink
cmna§e81of4 lﬂ@haﬁyaﬁseaéu inft e Bﬂhemeeioémﬁg mwyst t06i Ehet oftipamnibnglyes 194 and

pr ess&‘f‘? r‘F%ﬁ‘fﬁ‘ V\ﬂ)é MRS rgshelt’f_lbc%ng‘% Oﬁgg'gerspélel v Séé eé%bdu“t%i“ht%mﬁ@%n with

the LOP rididingds@atlir WOr Saeipratiend A9 Gddseribadini gxnamr flesaiblprbav)fis ¢ MEMS
onal | yv. exte

dev1<i§lfgb 2 xicated on 2 ¢ 1{(:81? \ {éf Tuggra&/veagd %g%t&iqg fie (ﬂ;‘g ntl(ﬁc‘ﬁné %E&(bl}am 1.Cp

arsand perm
(hqufde:lr}atal ptﬁynmymmtorﬂawmmﬁartcmfﬁmm o menaqu S‘}Xpal}@@l W GIiENGthe

LCP i & §<E1|\1/B rl'tﬁe é’%@tﬁgﬂé\qeggﬁ@ 5ﬂ&ﬁe H%wel:veﬁf QheA@Flf’E‘%tﬁeli‘ @orﬁ@ﬁents within

I 'ng asse print’head 600. Referrijng
the phrmhgidlcyrtrtdzge ﬂii)(gg‘e significandy different [tchtéat\pgfu iepor LRy 39 p%tla?tural

stresEeQ gnd‘&ﬁeéﬁghsdf:r&g C®B %ﬁﬂ@nﬁfalsl 90 L @PenoRiIMRsembivel %&%mh()hnted within

rises 4 and a channel _nol di

the prpthHGSAESIES & haﬁ@some. Hlﬁywé% loé‘é.‘F‘ldF’F’]on‘@“%Pé‘é’fl\ﬁlﬁi ) o comtictors

254 SEEENONR 1852681t AGnA Lhansi ahd MHaineindisegedatuidfldvagatisiode
mounti ng hol es 276. As di scussed above, the screw
printhead€80.-270 and 276 all ow a certain anount of

| ongi t udi nal play between the assenbly 190 and the
As b:e[%gl%wgla]e I’llére %%% L I Fé]?lgcﬁgrg?% & (glt%‘tngrtcﬁgn@ ro{e goélgltiS\é $hat has an
mter!&@@blé ﬁﬁ\ﬁlﬂﬁnlleﬁopfeﬁdgst(ﬁottshtevnb ofithd mlkmsldﬁlZZSsvmblyﬂ B® Likewise, an inner

conr}eﬁtf) &P 1@?%0 Ilgegzglge% }%Heor ﬁeetlaéf' ?ﬁ %présg\% pe%ﬁl? of 9c?qﬁlgxlpm e'r@rence fit. A
diagomityrnéntativeh 261 ¢dunecesirsioter ol @t@gmm@r%ﬂﬁr§ wdtph@nts a degree of
relat%réz%\nnoge énpgét‘gé&ghe%% C&Bﬁgt shown in the section view of

LCP MOLDING ASSEMBLY AND PRINTHEAD

Figs. 31 to 40 show the LCP molding assembly 190 and the printhead 600. Referring firstly to Figs.
31a to 3le, the various elevations of the LCP molding assembly 190 are shown. The assembly

comprises a lid molding 264 and a channel molding 266. It mounts to the printhead cartridge casing
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Each channel 280 runs substantially the full [ength of
t he channel nolding 266 in order to feed the printhead
W@O®7Mh3188 one of the five ink colors (CWK & | RT/AB2005/001830
the bottom of each channel 280 is a series of ink
apertures 284 that feeds ink through to the ink
conduits 278 forned in outer surface. Figs. 33a and
33b are perspectives of the3¢hannel nolding in
184 viis glrant hales %ﬂdncFlZ@s Tlié41damid13§ alisG; ha smeamounﬂl@vho(hafs 22Uk eAs discussed

above %rggr%w l}nﬁ %On a%d ézgggogve eamtour L o&%hxd&?l op%d’qi E\n?eertl the assembly
190 d@dtthecmstaff ﬂmmttn@a dfned tome soﬂ@e shtvwnmpyeneiigom 88 Eamigmatch. Ink

ﬁ'omt eg)rélsgr}Ee }Ceg&rf}a gllgt%rsi% {702&6 l_grcﬁdl‘lleltseﬁg viaOnd ﬁﬁ%@g&&?e&ﬁgﬁﬁkt the base of

e 1 nner en
each He pdeti 273 i0q chapied indgt 3kt inaileiéd germmpmieption itk sspastyroridimely 280 in the
chanﬂe@m%ﬁ%g@@@%b%ét%wgfm 1B Sechbd NEhHepel 890 (not shown). The
ink conduits 278 are sealed with an adhesive pol yner
sealing film (not shown) which also nounts the MEMS

Each thhrﬂtslh%du&%bsftéﬁtﬁlﬁ&hé? Aaneahh 6Pthdichging %md@kés n otr&e to feed the
| ows d 6Q0 throu

oo PO e e s Lo (CHEVI 9 0 AL{He dPEPna P it ghanne 280 s o

seriedndftidik dpblﬁlresmse thaeBels ik8Bro0dh tb e ihindon®@e d78 fosmed 4B outditi@rface. Figs.

538 o LI ORI T GRS PR PRBS FgF e 2 s o plan view o
the chdmee! mpdditg tHgdiiey wihie barasl ehhogspemahofiag the seds bi_‘yin]Ahpermres 284 along
the b%t?o?rggpeaagehiﬁ} ﬁ% ﬁ(gv§n &H% ogé‘;ﬂd the H]kt g&ltqurldélgtggi %%5 t the outer

revit rea er 1s r to co-
ends gp Fheu@lg@qndwtss?ém dhe fmer g Z%QBﬂpe (rBoxokéuits @S are along a central strip

corre% Jtcﬁ)le pcfsinoﬁ Gf A8 ﬁHﬁtﬁé’ad%% (r%? 9?%wnf Ghhe ﬂ)%&'oﬂdu‘lﬂp Q’;’S are sealed with

regardi n e sealin din

gy prAyngr [yealipng g &mqmmvw vzm@ ftlmm@?ﬁgtag MENIH @rmtgead 600 to the

chmﬁéu Lnerd %8 Gmk nn b eorﬁﬁﬂtsrﬁtﬁ iloh a)oth@pr%{ﬂ?eac( mmeggi 1@se; @aued holes in
osite sid

the s;aly 5% et AUEISLVRADE 7D A GHEOR o micAGY 2 iR GHim may be o
tﬁﬂﬂﬂﬁlas@&tﬁasmmsor&@@lsﬁlﬁﬁoné Ifi@n, P MGt bR AR f@ﬂih éfethermoset film,

the
such g, PR AT OE G AL RS SBOUOE nl Fencs of brviy,
the réadbreik adferscab IcOJperﬂ&@ 0$ appreatidd sﬁﬁdl ahb. ng)/%ﬁ%4 (Thoeket No. RRCO01US),

filed ganngr?' 57 SZQUAP Fofr A t?é\%lcdte{aﬁgre%ar}hn%ﬁx? seali irlll m 188 and the

runs ough the main
Iateral section 286 to mnim ze and structura

The ltgcﬁxélrﬂg@g bgépal?%rhag Ifh% r lnh rxgmgg dQQ*ﬁ?&E{QE ? }lﬁc%gﬁ ri?? in the }ginter cradle

102 (sepndpein t_ofFlad?J)ar@a@e@ppchtte eidn obthe hid| redding 864 fdke lpetalsng surface 282
wherQ @rfeflfrfe Q)'fSI FxlxgoIf’Cﬁ b&ftaﬁﬁl pr%%( Q%‘: e c()ngg- éadssbnsth@hE@PCﬁ @not shown).

con pr eci at

Eﬁe%qug&heﬁffe@awﬁ begripg ear@?ffc?e% |an1 ihﬁ émcfv@aﬂen B8 it the main; 1ﬁ?rhlesa@10n 286 of

the 1{EQRbI4ifl S6USE dorifbaM) f(ﬁfEEjachﬂgebéM&%rﬂlleYﬁrﬂgSMdih@ge%nﬁ Ehrface 264
cause the entlreetructure t o bow.. However
I

runs girecflpphrpyeh theomepip |1aferal SeERan; 78R o @inigizh apd %tgm{ur?i He@ﬁﬁ%ﬂn ?rhthe LCP

moldir@ssRBRbdlarditicRddrt ¢ primfhparsdl: conpared to ~20ppm Q) ,
care nust be take to ensure that the nold

The use of LCP offers a number of advantages. It can be molded so that its coefficient of thermal
expansion (CTE) is similar to that of silicon. It will be appreciated that any significant difference in

the CTE’s of the printhead 600 (discussed below) and the underlying moldings can cause the entire
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direction of the LCP noldings is unidirectional with
the |l ongitudi nal extent of the printhead 600. LCP al so
whaw7a6y1ed ati vely high stiffness with a nodul uBCT/AER005801830
typically 5 times that of 'normal plastics' such as
pol ycar bonat es, styrene, nylon, PET and pol ypropyl ene.
The printhead 600 is shown in Figs. 37 - 40. The
printhead is a series of codfti guous but separate
structie tdbdve adlovdver, d¢khe eBEhfn:o:m' intteaadd Hi@chei in grueh IMEMBN that in the non-

evi ce bri.gc ted 0 con
mold e‘fuéma(f gﬁpé%{t VARE T r‘t eéo%o\g‘? (éec?re \%HSES)E ‘L’Dt‘Tf a%(éq? Erﬁsufe at the mold
directtmto\ﬁme mdﬂmlmﬁgst iheni@irectivnhlesth theJongithdinhlrektentedl ﬂw@rlythead 600. LCP
are.
also has a a%vel%P h st1ff3n%ss{1ﬁﬁeia éﬂlﬁd@ng‘%at 1_|_ fﬁalh@tlrﬁ:és a6t 6toﬁbrma1 plastics’ such

urface ts 73 supply 1nk
%pOWGﬂWE@®EG@Wm%fmb%ﬂﬂﬁ§m@@ﬂﬂ#@35@?Ibed bel ow wi t h

reference to Figs. 4 1 to 54) positioned on the

inlets. The ink nust be delivered to the ICs so as to
The msinfhsrd/69this shovecHigsadt—dferipe iPHAMGAIE 41 Seris |08 conpiguous but separate

prlntH%QcFRf §“7ﬁ] géa¥h plt%tﬂﬁeaﬂ At Btise 4 IS AbVceAbiidatt \bh Gl @dlwn silicon substrate.

rint are phy S|caII ed to_.reduc
Fig. 4is 3| greaéla ﬁp\a@ﬁﬁl Psrspsﬁa/e\mf Hiergne %‘1% f%%ﬂttw Ofrﬂwﬂaﬁsad;ﬂ& /4 Tk
dehvaf/ RS T3 laROfosAdd M theO fiBhtN biTEjEctiof GivEice ©O A PHANEAIAA Tandlhe inlets 73

| ow a vari et pr.intin C rinthe | C..
surp 5118 TCBRAT B0 D PEERIe) BSRR BRI B 1 G gfotioned on
the ik, OTHeSnlOFudt B dEEEM toYhe 1K’ agachs kdRuppln dokcto reckiand eveB80dividual inlet

[ nk i . l.
73. %{]c\g{d%]r&b'e‘i%t gleéggﬁvlt lfll c?h \égaw%ugfzgr %heea{'gjréi S ﬁ?ﬁc@%’\/%rouped to reduce
ink Sﬁlﬂiﬂb Wﬂéﬂs ahd Mimodompkekltyurﬂwearmlswmwd degiqdlly feeminymize power
cons%mc})tlo 05 SR apsrar&ggfgagﬁ%\{&cépgeﬁs and are aligned vertically

orn1true printing, nmeaning that
nozzles 801 are arranged in 10 rows, as clearly shown

Each' E'lEagT 1R is f:}ﬁ gtﬁ@ﬁ {J,@&ﬁv@'an@ bhtae @&%{/\&%ﬂni $Gnk (C M Y, K and

acent nozz on a single row.is 31.75 mcr Sy
IR) apfhantns1AE) mbprtkrt&:@r cm%t\’a%be%é?%wn%gdwgd@ﬁmﬁ Y3 Pad 004 nozzles

(640 lechN2BRH 288 ol orbibys )‘bﬁ&cl@&d&ﬁ aR¥fpréided 0 AFTeast robz@ bn fHRWBinthead IC
are typical |y separated )é%an exact nunper

74 ang; qﬁ@ghgnﬁq yesticglly pepertf?wfl 0 @R Pripting meaging B%a e?,]%m age arranged
in 10txbﬁs 13 sk&ncsaomﬁl maper T ﬁdnzmw dishedoRBret oW afdjab&nngozzles 801 on

the s nd odd r
a smﬁ](gzrﬂv é§A$ 2? mé r%x}s,v\@lﬁﬁ%{})llsgr ailrglés?an%eab eLWeSh TS, <\%/¥S r{Oﬁzles is based on the
ﬁrm§ bﬂéﬁof&ﬂe hévgles, tannek ,areasplwlllylseﬂaeatadlégcam dxed nbmbeajwf dmshnes plus a

fractlrgplolg c%oé Iﬁ(fe ?%drrel‘?gpngpg ?&Ig Wd% C?H%eo{he?%&? %l IAOOQ 'béﬂvgéﬁqjow firing times.

nke 0 abut't
Alsoathe apagiapefitves emt oddirovst afinpzzies fqrh@lteﬁ:l@oleuramﬁébe Sﬂmﬂ @ptﬁgey can share
6 The 74 may be attached to the
anm%o%/nrl}eelrass‘ggllbl %ggggr?n??%ﬁ%escrl bed above) by heating the
| Cs above the nelting point of the adhesive |ayer and

As tﬁ%}%ﬂg@%ﬁgf‘a \)ﬂg?&l!i}ﬁ ?hfatﬁéag rﬁ@@igﬁ»ﬁ ghhtﬂ&dfldli 79 ar® linkt¥8 kddethdr in abutting
arrangement central strip if the LCP channel molding 266. The printhead IC’s 74 may be attached to
the polymer sealing film (described above) by heating the IC’s above the melting point of the adhesive
Jayer and then pressing them into the sealing film, or melting the adhesive layer under the IC with a
laser before pressing them into the film. Another option is to both heat the IC (not above the adhesive

melting point) and the adhesive layer, before pressing it into the film.
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| aser before pressing theminto the film Another
option is to both heat the I1C (not above the adhesive
woredorioegspoi nt) and t he adhesi ve | ayer, bef or eP@r/a53i05g01830

it into the filmThe | ength of an individual printhead

IC 74 is around 20 - 22 nmm To print an A4/US letter

sized page, 11 - 12 individual printhead ICs 74 are
contiguously |inked togetheys The nunber of individua

The 1a{fgthrttffas aﬂinluﬁﬁl Eﬂntﬁea& 1b a4 vodrbied 200 Beoamdaine as RddiSletter sized

The printhead b
page, tlbgé?' H@fVlCiﬁnﬁl p&mﬁaﬁ?q ETﬁ]Q g% SOl ousbﬁgﬂ( cfl' to %661 glrle mﬂxlﬁ)%ldof individual
printeATICk T4Mskyig vatied th Gscodhnotise shaaswi dther FJ!C@S 40. In t h| S
arrangenment, the 1Cs 74 are shaped at their ends to
link together to forma horizontal line of 1Cs, wth
The pmﬁthvaﬂrICs Tamapbdé Buked besttherdn a nerieghtforaykg Opegartigylas imspRes dor linking
the Idgq gwrF) {n%\{él_gﬁ AR @ﬁ@ﬁ'@erg g e G8s RAYE BhpSHR %ﬁeﬁf%ﬁ&s@!} lidk together

ol nin I's not straight and has a
to fomaw\htmzbﬂrtaldm@fof IKés, mhfnadﬁmc et hetsieen %&W@ﬂn&\%‘d t*hgloping join is

prov1!iec&soegxr%er?‘ﬁ1§ Idls‘“a@fﬁg %&bs%a%dﬂ? a&@%@@ aie S&mﬂé- ed@s Qshﬁiﬂﬁtralght and has a

, heasured perpendi cular to the

ni_ng
savcofh e rafBgjEtieriositienies, ped the foistt #h iy ySP?FB‘g FAR=S L) microns

apartﬁﬁe@lﬂe@ E&Penﬁﬁﬂa@foﬂh@i?&ﬂﬂ@ ey Id @hit btghgphére s ldinglost ink delivery
arranged in a trlan% gonfl ura i on Tplsﬂarrg(%? an This

nozzlgy BrAncaeh '9Wayrarped oy 40 dirg BifsBesranfl a7 iead g RS (OBRT

arran@éi‘& bded |a@‘égr§eh@f Peligphorabzzieh et thopl @d nantenstbe pitchvdithe nozzles

th del d
o g BB BBy YL T Bl P
also &srbsaal mose smﬁcw umdvmtd al.‘ the edud @ the fiC t7H ¢o ¢nSE 4uffipiens rhlsknge Whilst
t t er in the
contrfﬂh%tjK t:l;]%?%@%lé)n Kﬁlgn zzles i S‘e%foﬁx?eﬁ l{y !hE’%%PE& %eQE’@ Ecﬂstchégal af th

per ormed devi
descrtiios)c ueB@tsation dor tha Itomesdmssc bé peifompd ie éhqoéﬂ@maﬁow gy also be
LN 01048 & ﬂeﬁéﬁiﬁaﬂq oy t will b
o, G GFS U R oA oy v
appretcmegdsltaoﬂlag@pp@qumg@mmgmer}t 19f paFles qhg@aqddat pRe g 1o thBéC 74 provides

the BBHE hﬁ&héaaasttorg%é re@ﬁl&ﬁl@ﬁg tHdvARE! Shat IsRRge r@dilﬂreﬁénts are less

nozz I sposed one end of the |C 74 QYOVIdeS t f ¢
critiogh, mamﬁ mhsmthma werBaende Bedder FayRipriahpRRsd Toy5 fRAY dgke ¢ % form of a
trapedbl@r € storage requirements are less critical, shapes

other than a triangle can be used, for exanple t he

dropped rows nmay take the formof a trapezoid. The
The U@Bledhrf&dé IoF 8 rigtheddles Ravi A hieed of Kemd padser Spraviried elongdn edge thereof

Whlcg r%gg’ de giéagfgfaﬁr%ge}/vggge(?aéacagﬁ \%g% weag)gcggtgor%g}\ o?vgxfauMBf (t‘lpe nozzles 73 from
the SUPBC otice MR Miprrmtitioringthe 1¢seT 4rw1zrzdt159n713: sfurf@cm af| hl@ agbqsp_zq;layer 71
and gﬁ@ngﬁ? ]I(Ela's%él 58% t%x%c 1R ey aﬂllrec &? VJRH he! hgﬁs ;ﬁlg)(f‘lﬂf 1ﬁ‘fﬁe aﬁhe@ﬂe layer 71,

ayer lgning t
ﬁdudlazs%me amnomdmatonttmasyrfm of e I(Fsy74a |T|hg ﬁdwaﬂa%tar@nﬁfeﬂ f@@’ of markers

that ar|e 248 ll’dr‘ﬁentﬁ' B %ﬁ p?ﬂc%ﬁ ltioﬂﬁﬁg 'équz%meni ’coqi"kﬁ!:a@é tﬁe %@e p¥5i€lon of the IC

aC e
74 Wlthdﬁ@ﬁ‘ans a‘,f@ghlpc@mg ﬁctahé ﬂfecﬁﬂffﬁqgfof sy %g:npsél,ve layer 71 and are strategxcally

positioned at the edges of the ICs 74, and along the length of the adhesive layer 71.

As shown in Fig. 38, the etched channels 77 in the underside of each printhead IC 74 receive ink from
the ink conduits 278 and distribute it to the ink inlets 73. Each channel 77 communicates with a pair of

rows of inlets 73 dedicated to delivering one particular colour or type of ink. The channels 77 are
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that are readily identifiable by appropriate
posi tioning equi pnment to indicate the true position of
W b@70651881 with respect to a nei ghboring | C anelCT/AB2005/001830
surface of the adhesive layer 71, and are
strategically positioned at the edges of the ICs 74,
and along the length of the adhesive layer 7 1. As
shown in Fig. 38, the etched7channels 77 in the

abouti$tisictnsieidafwhtddhequiveihiie ad widh éfhé RIRI7Y @) iho ol§rﬁ&'§b4hh§ film and

cxclf GSUMREICTP BRIl Gl b St bl . e

sectigf is idivkadly suppBeddeitti inktte deduce itle Abw @hth mcgthé) ﬁlﬁet@%’ &dd(ﬂdé Hlfehhood of ink

The channel s bout
stars R 6 e o B cbied U, L SRR B B P 28 o
301%@%@swﬂ2dmﬁuﬂﬁeﬂbolyner sealing filmand extend the
length of the IC 74. The channels 77 are divided into
sections by silicon walls 78. Each section is directly
To halyppe fleseityr daseridgilled hodes meqdled i thehwsaling dilnpae Iplds@ant brepositioned on the

siliconWa@é 38. 48 @ \ehy! &R hble K@éﬂhgﬂﬁlgto%o bdabors B%X @ﬁahﬂep 740 the

i ndi vi dual nozzl es 801. his regard, each section
feeds approxi mately 128 nozzles 801 V|a their

Follofv@g@@dhimen: anﬂ|aﬁ§rﬁne7180f ck6h Bty @rikti&ddes 54 %&’th@fchinﬂecl%oldmg, a flex
dri n_the sealing fil t he hol es

ol es nee
PCB GG B35 1 BRER GG DItk CORFDBPIaS T PoYs empeswpplicd o th
bondwads, 75 onentrallagd peppd theﬁozlzllé:kiidlo Tha\ﬂem én@ S a&a‘ch&él@ to the bond pads
75 sSJRE o e PN, LGRS 200 1 AR Oy S2507 s
(DockeBlo Mﬂ@ﬁﬁheﬁdecalwu@y an dgenaipordnel Hefin Byl rd@erichatThe flex PCB
wrap%égglgrfd%e bt%%) %L&ac@?& cﬁgﬂ}ﬁ{d rﬁcﬁ{ﬁn b?quue@ @l | . to the bond

ontro era 5 801 . The
flex PCB and its attachnent to the bond pads 75 is

Ink B SeEeShZ B detai | in the above nentioned co-pending
US application serial no. 10/760254 (Docket No.

RRCOA US), filed January 21, 2004, incorporated herein
One J%Mm h18 b OPCT ink dBvery ﬁ@&ﬂ%’%&éﬁ% sbQL e tﬂel?.)?esgﬁ ?JVEIH%P(

urface 282 of the mol di 264 see Fi
compRE YR R IESOCHS BRAIT T B o<t Felendpet Fges 41 to

50. RiZe$0shews ARGENENThk Sdlivéra hbzalefaﬁﬁng%m&n@m $8ed bR'Y §BEdnQBbstrate
15 BB B R R 0 LS LD LUt ML
are arfengedrte bSRd siith dffesent @idradiniafor ifirdtivel eﬂnltMefegarﬂ,QHaZﬂcﬁzle arrangements
v o EEREIAS 000, LG D5 002 oLl o0 SAbRLCate SOLE
during priygipg thag woulp &e pdssible zithe sagieangeirentls. 86ch @ra&a@ﬂh&n @&des it
possilBIQ togﬁ"oxfuﬁ% %htdgﬂs%f PEJ J £f %Xﬁ?nré)?e mogel%ﬁ'an%boa noz.% sgaér&yc?dﬁn a

regar ear S are arran
plura]pt@ \ﬂés"%@’ echiow's §ach @@‘@?&@1 lmmtswcme shabott 3R gicagtbebtdmethe nozzles in

each 1%|w| a%MVthgt ) RiSRhs l%@s%éh B ana Pl ofl% ol 1&%%7\'9 Efspgl}o(l%‘or

woul d be possi bl e mnt a sin nozz
reduné’ilngﬁ (1gqlps15epp élﬁée@ﬁépﬂmp@f@ég pregetermine fa11ure rate per nozzle.

Each nozzle arrangement 801 is the product of an integrated circuit fabrication technique. In

particular, the nozzle arrangement 801 defines a micro-electromechanical system (MEMS).
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possible to provide a high density of nozzles, for
exanpl e, nore than 5000 nozzles arrayed in a plurality
wo@Roogveyger ed rows each having an interspaci ngpOf/AERDOSN01830
32 mcrons between the nozzles in each row and about
80 m crons between the adjacent rows. The nmultiple
rows also allow for redundancy (if desired), thereby
allowing for a predeterm nesBfailure rate per nozzle.
For cle@yan %z bﬁie&hb‘@dﬁgﬂimhmﬁﬁdn ard opdreticprofelsicgle ndzzamrrangement 801
... lntegrate rcuit fabr ation technique. In
will bﬁaf’sﬁqéﬁlvﬁ %‘ﬁléceﬁ%]??frgs ‘r:[r g(?]gement 80? defines a
m cro- electronechanlcal system (MEMS). For clarity and
des i .
oo 803 iSRGl L 7 DR e R RO R85 icron
P4aM ﬁkﬁ@v@M@@ mcroﬁp@sme@lmtr@lqses BeitioidéhdreeR. j et pri nt head
integrated circuit 74 includes a silicon wafer
substrate 8015 having 0.35 micron 1 PAM 12 volt CMOS
A silipprodipdedondisiaiyeb] g@ég dayer 8947 ispopiberied Py he gubstiriy U i, The silicon
dioxi@d thyer 81 7HeAxds AR1d Phiel@hi Qb RAL C)(/st‘)’toﬁ_l}le@§$ﬂetdl AdfREs Dbk of bisgned
positioned on the substrate 8015

aluminjygreqlecggdercogiastilayers SEmasinpnet ge the .S@c‘? o ey Borh e iicon

wafel @BstiaR\80h 5 st sﬂié@{ dife&e 1ayep 8017 aes‘etca;ladi @)ﬁl@ﬁineailnurm iAlletdiannel 8014
el ect r ode 61ﬁntact % rs 8030

ositioned
havingi e RsH YA EHF G5 S5/GF UBG'E) LT PG Cys SRR Egp of CMOS
metaSL OO Sineta B0l md @MDS tog [eSéllnied i }ildslﬁ()ﬁed & thagikéoon 8ide dayer 8017

abou‘gtbc% %ﬂ%t%h%ﬁ%li?ﬁﬁa?[ﬂcwﬁsgongbeag er 81 %Qr%les t? Qﬁ%th%’]dlﬁl%lo% of hydroxyl
ions thtouph GMOR aideflaysis ofthddiveickrtr@02 &yef S0CMOS netal 1, CMOS
metal 2/3 and CMOS top |level nmetal is positioned in
the silicon dioxide |l ayer 8017 about the ink inlet
A passhvatierelhyes 011l foffn of adiyfef ofsilisan bitridei887] igp@iogekayethe guminium
conteicplg%égé 035 Qﬁd #ll %ﬁé&ﬁ Higgidé) fayé?')ég{’p X4kh hReish df B{e%b!ﬁﬂatg\(ﬁ'er 8031

rive electronics | ayer 80
pOSltwagtW@aﬂlP mtaCbly@rS 8030 has @n prepipe 893 2Lefipgddhereip togyr Pyideccess to the
contddistgobgle 803 1 is positioned over the al um ni um contact

'ayers 8030 and the silicon dioxide |layer 8017. Each
portion of the passivation |ayer 8031 positioned over
The £d28le ﬁ@mgefﬁ&nt R@iylﬁdlﬁdeﬁ@&ﬁzlb sandbdr STRe defigd 850:312andﬂf111 mogdle wall 8033,

therein to oVl de acc the.co cts
which &‘i‘?}néte%ﬁtraa §in SE7IE reok BoRands Rl b Zr%ge i 5@42*3“ 18
circuie fd plad Ty 1r&ﬁrﬂétmhanhﬂ 180 02 it fidaindmB@:3Bqn withi todnozzle chamber 8029.
o SRR R R S BRET S BB 210 98 B e
8040p | Aarencifdiieg ivalk 8438 ketoundsalrredvaBle hdzzlesandrnclydes afstationary seal lip 8039

that, W%igl]’l%n n?z%fe o4 reV\1 5 Igho%qn ﬁ%ﬁﬁf & aﬁﬁ@%ﬁjﬁé m%%ﬁg rlmlébl()fjl A QUBLC seal

wal l, I Sposed a nmoving rim
801180 &Bmed dvatio ihm sirfactetension obink trgprse h¢twpqn¢hw4@namwal lip"8039 and the

movﬁgg a'i g}l) ba¥g. Ak Fre%%@eaﬁége o@{ﬁﬁ%mttH@cﬂaﬁUé? RénRstDRAZiY a 18R Gesistance
es a sta |onarg seal lip 80
coupling between the encircling wall 8038 and the nozzle Wall 8033.

As best shown in Fig. 48, a plurality of radially extending recesses 8035 is defined in the roof 8034
about the nozzle rim 804. The recesses 8035 serve to contain radial ink flow as a result of ink escaping

past the nozzle rim 804.
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that, when the nozzle is at rest as shown in Fig. 44,
is adjacent the noving rim8010. A fiuidic seal 801 1

WO 20070631881 due to the surface tension of ink tPEPABERN05/001830
bet ween the stationary seal lip 8039 and the noving
seal lip 8040. This prevents | eakage of ink fromthe
chanber whilst providing a | ow resi stance coupling
bet ween the encircling wal 38038 and the nozzle wall

The n8&:B3walifs3 bﬁ)‘i’ﬁls A 1dver aﬁh@emél&,thaalsplhdmméh totaycalfer 8036 having a

sener B Sty S8 Bith e RO ETe £ intaigrer $0 o Shesn Bt 05

serve to contain radial ink flow as a result of |nk
The h%%rc a?ﬁ%n Bta §%° 1rt1cr111fe p e? l%ver arm édﬂg %1914? nﬁ .{;oon% ﬁle noz\%%l wal s ?313
ever arrangemnen 'S nount e
mcorlmwaéattexaﬁﬁ&eﬂuag/baag 8622 dihe teaiérl aym B0 s pdhed tod pdiref msslhe beams

806, M%@m&g%ﬁwﬂfiﬁ%r@a rﬁo&ﬁor{e@ﬁﬁ EitfPdde h SﬂoLﬂleCz?ﬂ V%ement as

ever enment al so 1 nc es a
best shown i8dieg 44 ant49e xithe ﬁﬂlsr eﬂiﬁmﬁthelmssn/@bzm@ &&éhﬁegﬁ@h@ to the carrier
3036l ncorporates a lateral stiffening beam 8022. The | ever
arm80 18 is attached to a pair of passive beans 806,
formed fromtitaniumnitride (Ti N and positioned on

The 18kt 228r8058 € @150 httdc A t& E}Za%{uﬁtoﬁlﬁefaﬁfwﬁ Bk i 1s ﬂ)ﬁn&ﬁ'ﬁ&n B0 Wil be
ot her ends of the passjve, beaqggwr

notedé%fhéﬁa&a%wafctﬂ&ﬁ afetaat?r garg §madet agEga s lebwt gl disfange

than tBOABclinsent|ts the hssize Baach 0. an act uat or beam 807, whi ch
is formed fromTiN It will be noted that this
attachnment to the actuator beamis nmade at a point a
As bestrsabwn hLFligsCzt]i dnid Galthedaic’sm‘ralnbieemISD’giseubstahﬁHﬂytlhﬂlaped in plan, defining a

curre Ltﬁ%qn% t‘lgle %lgcﬁyﬁe (ﬁ%é | Vo%g?s%gnfbé%ge (g? I%gc‘chtof t?hg Ql\é\aroidgs 809 and
8041 anbbtfamlflyabmyctbﬂ whespetivd peintd iathe oduthét hdymgB030.cAw walas being

RS S BB 081 MR BOR A R Gt
808. Zheanghas 8P§ iscandigyred reataldnation plibpestuatoy beggodltethp lefiof Bigs. 44

to 46%&@9502&@%@%&&%915 néélie‘fﬁhh as being electrically
coupled via the contacts 809, the actuator beamis

al so nechani cal 'y anchored to anchor 808. The anchor
The T8Q&: thé adhir Bk Y i§ On&RASd, binhs mgﬁ lug eldchRalagsistiabOhat it

beam 807 to the left, of Fj to 46 n zzl e
undergogs éﬂg]é‘??ﬁ?ﬁ WheD 2T @rpéﬁs?do‘?%twe?ﬂ gie ?f%ﬁ“?dﬁ%é“‘i@}% b-gﬁ g purrent
flowshigrangh8Rk/passvetendiigis) soeheyldu hotleasend. hi gh enough

el ectrical resistance that it undergoes self-heating

when a current is passed between the el ectrodes 809
In usea tid d8\A&lat reSlois Gilled ettt ink $0d9hat dwfioesghméniveus B8 sndeethb adnsice of

surfa(.SeQQFxo oT%ehgly S r8a1 ?Sdt uégqigﬁatn-h ]i éﬂg #? ﬁl’g ‘g}egg%le - é gfﬁlsn%g %e@gr%ﬁy leak
out inthejabsenc of some bthlemgm@f influence.

As shown in Fig. 42, to fire ink from the nozzle, a current is passed between the contacts 809 and 8041,
passing through the actuator beam 807. The self-heating of the beam 807 due to its resistance causes
the beam to expand. The dimensions and design of the actuator beam 807 mean that the majority of
the expansion in a horizontal direction with respect to Figs. 41 to 43. The expansion is constrained to
the left by the anchor 808, so the end of the actuator beam 807 adjacent the lever arm 8018 is impelled
to the right.
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surface tension. The ink is retained in the chanber
8029 by the neniscus, and will not generally |eak out
w0 poovkesishsence of some ot her physical i nfl uenP@r/ABs005/001830
shown in Fig. 42, to fire ink fromthe nozzle, a
current is passed between the contacts 809 and 8041,
passi ng through the actuator beam 807. The
sel f-heating of the beam 80 due to its resistance
causes the beamto expand. The di nmensi ons and design

t 807 t
oG S Bk S b L % Bl
horizdntad Sovetedt theolevid arnT 88 8 e Husvagdr,aie nelstx@cﬁmapqmme@lf thexattaghaent points
of thewésgmeg t h 5 a%Pu%p)o E?a%org pe&%ﬂ/ lfbethggge g;r[ll Ea[ﬁ?es%cc\tvféﬁ{ ovement that

aC e n ev er-arm S 1 n
causet the levérgim Sqlﬁeo meVeagensrelhidownwayAs. alhe impverasat mefqutlyel@p p’tVHT@lg or

hlngx%oatﬁost oX. GHQ\QQQF 1 qgse%e%\f & HPép&d% SO AR @bt tRWoRBo N ebbut 2 pivot

zont al ndvenment ever arm 8018. However, the
reglomédﬁacdhyé)enﬂlwfmﬁebé@ﬂst&‘?@ attachment points of the

passi ve beans and actuator beam respecti vel y to t he

| ever arm causes a tw Sting. novenent
The dogyard BeHIE0L81¢ Bizhgoiatioe ﬁfgh%lrw TSGR né Aance o e

nozzlElngl@ B30 tﬁohﬁh@ﬁafgﬁfetuemé %06aTHd dtﬁ}InW@l@ n(itfvelhelﬁl gf the) ncmzlte iwahs and roof
wever, the ahsence o 0| nt ans

causep @re@salteéqqr%w \f/lghx%lgls ﬂanﬁ;er%O%g tcaulsgxé aue pus r‘%% %e as 81110% in Fig. 42.
It wilP§Ydied ghadihe biltRcPRsssin\e the ériimeati(ibe f1dith geabighim wastrdtched by this motion

) rm\{ enment, (age sI | ght rotation) of the |ever arm 8018
withquialloweidk @ F3h 0% he di st ance of the nozzle wall 8033
fromthe passwe beans 806. The downward novenent of

As sk{&wp hnnl*olé Z4h at R@ro&ﬂ%&%@ 0% G G ﬁ%&ﬁe&%ﬁ tHe Q&ﬁﬁ@%am 807

causing t ni scus_to bul
quicldscosly @nmcqnnaqﬁl he dentragtion pfupds thedeysparafo COTRINERCRES SHFT 1]

qLIICSE%l@ g%s%ﬁ 3%6&1”& ﬁ Inpgauggg @?e?luétﬁﬁ nf ﬂré’s‘sﬁ}e saad ch%Qlﬂ)erkOZgS The 1nterp1ay of

s nmotion wthout allowing ink to | ea
the mpgentupof iy bv»lgmg inkppg)its inberenhguripgrdensiop B4 ﬂ?eé‘F%a“f’? WESSWF ﬁ%‘sed by

the ug\;!éréf %o@%&%é zAl HRRBE s8CkatRethamingadn@ itRR&RM SBEbbing, of the
cools and contracts. .The con ract.

bulgipmen e S8R POTBTARAE FPE RIS UL hOT e EUCa P

mediROSi tion, which in turn causes a reduction in pressure
in the charrber 8029. The interplay of the nonmentum of
the bulging ink and its inherent surface tension, and

Imm&d‘leﬁelyl@@atﬂe\dﬁnpmoea&amqas mumdsmﬁomh@amwdsmﬁéﬂ@nmﬂiﬁ 43.

nozzle gha 2 b P ati v q til ink has been
Surfzﬁzfz felnﬂ%& (él].li?s @ﬁ gbeﬁﬁuﬁegm 91e fchatn%)els %03? kﬂlefﬁ&ne na|1 1S € gsovg %n i 1e K bas |
suckeupwakds dir@gh 8@2nlet8at4, ebich ratluwhprmép disangeipéntt aridithe ink to the
ac grint nedia. Immediately after the
qme?f?rgﬁf?‘gg‘? g‘%%’%é]heﬁé neni scus 803 forms the concave
shape shown in Fig. 43.
Another type of printhead nozzle arrangement suitable for the present invention will now be described
with reference to Fig. 51. Once again, for clarity and ease of description, the construction and

operation of a single nozzle arrangement 1001 will be described.

The nozzle arrangement 1001 is of a bubble forming heater element actuator type which comprises a
nozzle plate 1002 with a nozzle 1003 therein, the nozzle having a nozzle rim 1004, and aperture 1005

extending through the nozzle plate. The nozzle plate 1002 is plasma etched from a silicon nitride
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Surface tension causes the pressure in the chanber
8029 to remain relatively low until ink has been
W@ emRees1spwar ds t hrough the inlet 8014, which PE/ADZ®S/001830
the nozzl e arrangenent and the ink to the qui escent
situation shown in Fig. 41. Another type of printhead
nozzl e arrangenent suitable for the present invention
will now be described with rgference to Fig. 51. Once
struchgahich fsalepogited) byt wayaufi cheaice® vaburdR @G tioR LAV, odch & sacrificial material

and operatlon of a single nozzle
“mu%QQah&g&mh Q%ﬁ be descri bed. The nozzle

arrangenent 1001 |s of a bubble form ng heater el enent

The ﬂ&zrrz]fg?gr%geﬁi%%g‘t WE@ C\blt}ﬁ%gﬂg éc§ %abclzl g zz%zlébf rs1IBe lﬁ oli)gg an \%JFH the
nozzieqyage is sergporigde Qhamberjt @Q%deém@ydhm‘galls lancbuhg tozizle @lareainn?, @ multi-layer

subsﬁﬁt@ﬁ(ﬁ)&% atd'§h 15‘1@!&%&5@@01' 099 @xtéx{\%ﬁé tt?{§ug?1lt%§£{%t§?a§'8{}%9%ra{e %nhe far side (not

licon nitri structure
Sho"e’h ehihe spbstipien Upongé sénseate bste ehvmynt I@I\Qet suapeswmﬂmﬂaathamber

lOO7rTEd taatitR eleRhiGhinitige FEMDSROMERAIM bEIE NB- noAAN %eﬁ-{eﬁt as shown is a
%gh%e%ent incluydes, with respect to each no
micrgEOm e Fieg ) Scifis. cich cformrss by a lifloarehi¢ Brocess.
supported, a chanber 1007 defined by the walls and the

Vﬂwﬂ zzlzez1 | at e 1 ?% h %%mger substrate 1008 and
?&?ﬁ@e “%ex i AFSTYHT @D Wﬂ)tept@tsé*}ﬁéhafnber 1007
via t@b]st mge 1009, shéhatfthg chambe {li8.0Thesdaqythe Hefate? Biément 1010 1s heated for

at e hea er. el
someyd)ksgts%sﬁ 3{% nﬁoﬁ {;]Qeggr%%gt@o tgﬁ(t)hr%%lg?tmf hesfm ﬁ'?he[nﬁé p&]ls% IIrteVH 1 be
apprtcsatqdﬁhett Hhe héagar plewént 40 KLis pethatmal domamwntﬁlﬁe inor7 Il é the chamber 1007 so
that RRnFHROGIRAL VRl ?e%teﬁ NS V\%hgr%t%%l o?? angglgsa'x?lgﬁ:e%nk Accordingly,

system ( structure,
HWImith@ﬁ@ﬁﬁﬁ@”ﬁh@éﬁ@@mgmhwﬁ the nozzl e arrangenent is

in use, ink 1011 froma reservoir (not shown) enters

t he chanber 1007 via the inlet passage 1009, so that
The puibled flZntiit efpics. catgeAMbAeTease In Arseurh dhie heshamrhent 001040¢h in

turn d:aﬁlselg eRleRetichQf 2 HOPRITEAT tHe@RS1 01 hﬁﬁ‘o h {He‘ﬁﬁﬁlesl%gi) A\ r1§1°10?4 assists
iS | the formo her mal f

t he I n
in d‘%? ‘tgt‘t’féir%ggféﬁ ‘gtf E'a“t 53 asipiniaize Be Cléﬁnéerﬁfﬁtdfqpollléﬂltegﬂqnn
thermal contact with the ink 101 1in the chanber 1007

when the el th| causes
The r%%ﬁﬁeﬁ“a 2 PERS SPY PR %g‘@@tﬁ a8§ CI?aH* h@"? %eea%ga.lﬂ%‘% 19 so that the
pressut@evawmgcnm@tztd wlﬂm fistchdnuiteg ©n hedding bif the ét@ﬁeﬁﬁt Y 0 lahdifétdling dHEbubble
b causes an increase in
10
12 (!ribgés)lléogf%%% a|%81@8§ Hegﬁg%&ﬁ%‘ggc%ﬂ’?n WHI%AS N turn causes
the ejection of a drop 1016 of the ink 101 1 through

The 151&@213@% s%relvgi% thg-bl’?an{blem Oégg 4t ﬁ%?u%‘ltes 1ni< TO 1q| Yﬁ{ hg Qoezzle

as It 1s
1003 c%ﬁwuéltes Py ippbagk éhﬂ@ltgb deiinlet paskhgs lﬂ%sfbrwet/ﬂame mﬂmapassage 1009

is approxiRRblY 20048 30@HAkds %plgx?gﬂ?%d & Bﬁﬂﬁroﬁgcg&y RE tmérms § diameter.

passage 1009 is so that
Hence there 15°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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pressure wave generated within the chanber, on heating
of the elenent 1010 and form ng of a bubble 1012, does
wmoio7e6f1ext adj acent chambers and their correspondiungs/001830

nozzl es. The increase in pressure within the chanber

1007 not only pushes ink 101 1 out through the nozzle

1003, but al so pushes sone ink back through the inlet
passage 1009. However, the #hl et passage 1009 is

As slmma iR 6 Bk jok 206p 1016 i3 Béing @ @JtddﬁSshbﬂn beringtite “nealifls ﬁ)}&se” before the

drop Qrsealé o?fﬁ%é%gﬁlﬁrt%agél he\);‘ti é@s 3615 gsn rea gi g%ie gsd?al)uml_?rhnsgz% and ﬁas%hen
lmgmpkeﬂbnsﬂawmﬂemé@mhnﬁtdmhelptkssure rise in the chanber
1007 is to force ink out through the nozzle 1003 as an
hected drop 1016, rather than back through the inlet
The qoBapsiag ef the bhblss! O%T@wmd$ e poig of Sqllapieri@lT eriesedl sampe iI01 1 itebe
drawpﬁbﬁgwﬂnqﬁé &Qzle §% t}féléfdbﬁﬂ)lfsbﬁt gmagmﬂgé%s drann from the
rea I's s ole

bef ore

inlet pagspge h%@ Tawaréa@y Poipipg P\‘é’«?rpﬁet Mogieofitheink i1 % dragn éh thia sappes fs drawn
from BRGFId 08AbinBRSH shRIB hekk 10NLatRR tale P theGRIpl 188 SHiot Blifs- breaking
The coIIapS|ng of the bubble 1012 towards the point of
off col | apse 1017 causes sone ink 101 1 to be drawn from
within the nozzle 1003 (fromthe sides 1018 of the
0 rawmn fromthe inl e
The dso 6 ORGSO "OPeEB B Bl o ten RO IR i order 0
break]dTﬂ As 1d1f 804N id dravirhfr@n the nowete 1|083 oy theweolibse BT thitBubble221 2 the diameter
of the dn R?’ 1(&_18 f%ﬂ;'cers oe}reb ?er&u%lrgatgr Aol unt giqltgl s%rtfalctﬁ te%%}gr?ﬁo?%%tgg dr%p, so that
the nmmqntmmeﬁ tha dmerat #Hiisrejeatet awitof the nmztvsmuﬁﬁmetmto@um thedmp to break off.
surface tension forces, in order to break off. As ink

1011 is drawn fromthe nozzle 1003 by the coll apse of
When the dtontd Bl 6ebraaiyy off, cevitation farees ase cayfedahretlpdesddy ig@rowe tess the

bubbkh@[f&mags@% @ﬁeq)gm’é &%omgwﬂin Of; vm@i;a{otea%at @h&% ase%ébmurfaces in
nonent um of drop as
the thmtv §f ‘gf é‘?}t“é)é ﬁpseéf?l?tqﬁléfvm@zt&q @vitasion canfhiayg a@ﬁffeqto al | ow
the drop to break off. Wen the drop 1016 breaks of f,
itatign for es are caused as reflected, by

Vet S P PO BOTAS F BT 10 8e GBS AP IOR G e

descritfed 6ath Ire&m@e mgs 54 4 54Mhis the tﬂﬂ&aﬂsﬂ piohﬁes dnhi@r ®llaeﬁ’ﬁndkﬁle

f n th
oo o R e G5l ot et ok r PR B e cogpected o2
paddiefpb@tidned Wahin drehdnter. t"ﬁhe ehe@rfial yactumlhleade inecdzdied so as to eject ink from
the nﬁ‘%&%@%ﬁﬁ n’fhespgéf%-?egl 1?1};] £ tt l{]n%lueerseaf pe ularnt}{ergl%] b%rrll%%lfmtula iW%liCh

€scri erence I gs
includappeeriop pf taaetrdacwoprowfozjwswémg corkdudtiok heating ofraaprduetive trace. The

actua?orr Es%%@?@ 0 tn adﬁlg vid af! QI%IFIIG(?CI‘%H a%ﬁﬁécﬁ{fd@l dtthe ngﬁlead’l]lgmber

actuator connecte
The qgtblgﬁor rovhaga matmgu shape Beasdh Mc-spbstmh%élym@rtmurfwt efdhepylot in the
nozzld eNdnfRr sy act uated so as to eject ink from

Turning initially to Figs. 52a - c, there is provided schematic illustrations of the basic operation
of a nozzle arrangement of this embodiment. A nozzle chamber 501 is provided filled with ink 502 by
means of an ink inlet channel 503 which can be etched through a wafer substrate on which the nozzle
chamber 501 rests. Thé nozzle chamber 501 further includes an ink ejection port 504 around which an

ink meniscus forms.
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t he nozzl e chanber. The preferred enbodi nent includes
a particular thermal bend actuator which includes a
w@ 76518 t apered portions for providi ng condPCT/Av2005/001830

heati ng of a conductive trace. The actuator is
connected to the paddle via an armreceived through a
slotted wall of the nozzle chanber. The actuator arm
has a mati ng shape so as tot3mate substantially with

Insiddthenosyl¢ Elaa®er 501 1§d‘;&d&é Gbe davict be7 witzizis énterbrandytad tovar dctuator 508

ur ni-ng, i ni r:
e T e
509 1GRBET Adpacat teangdportionss atpestS1@& rfﬁmqbpsté ih@ is fisedio 2z pkstrate.
chanber 501 is provided filled wth ink 502 by means
of an ink inlet channel 503 which can be etch
Whert ihis Gesijbd (@ ejeaifastromsfirts the apazleshanler 801, etidlusiigies ln@l%: R aviisbeater
mean? 9{19 i B8 so 1§ uﬂh@?% liered? @monls %ef&’a‘lmr hﬁé’heb@ﬁ&é&dﬁﬁﬂ&t@eﬁ or the

ej ection 04 around whi ch an_jnk
othermtlms of the .a@eat«errﬁ@f% A Ppiltdroarazipisls hapne ¢ bigh b*fi’é&&’}czeen%yy‘isféere the
baﬁ V&S ioffinddsch is interconnected to an actuator 508
rough a slot in the wall of the nozzle changg
g%%ct@#at or 5080ung! s ubledulas et eslfisieEng g O@’CP"”S"’”)
Gf'dcent to an enslsiposdt iSpeviff HeapoSdpabil®. The
post 510 is fixed to a substrate. Wen it is desired
A suitable@jateciel far the byatef plomertsiea prypeAl ﬂéCkélr?élPrbEfPldSE?P beégmed soastobenda
gm$ﬁhkﬂ gtrated in Fig. 52b, the heater neans 509 is
ted so as to undergo thermal expansion. Preferably,
the heater neans 509 itself or the other portions of

The ﬂegt@r Iﬁ&hé’lﬁbq{ 1408 1thRd Rijdckilt tiel eﬁﬂr})dﬁﬂbﬁ%ﬂ' thd (st a0 'slrcg that the effects of
bend eff|C|ency

I gh ef ficienc
stveih PR EBSSd YOTHORL NG 50 o O P Er RO R Pt 510
resulGN PARShOBheReodhedtiis b@ilcy = - Density x Specific Heat
Capacity A suitable material for the heater elenments
is a copper nickel alloy which can be fornmed so as to
The ReRFmeng bEsmd tRiseukstlal padiie moeaneat cana p gerBGYinCrsase Hepggshure
arou:lecﬁgcia' tn.? ﬁlgr%géruf gc t\tghut: heexga?rilag aP ‘fﬁlgt{a?e'a 119191%511% PQHE dBrﬂ'Qme?ru &he heater

Pvation are
currenei ghiledendlinG &7%jsted louttdf the perrad4 in aﬂréﬁtqmp flewine ﬁsﬁf%@e W@&Pamel
503the post 510 result in |large novenents of the paddle
end. The heater neans 509 and consequential paddle
novenent causes a general increase in pressure around
Subsgﬂ.@nﬂwgib %Edaie%‘é# % RORVAY 16 ReRXRAMEIE, its @Biedckhtpoditiodl FBe dectivation

rapi d manner. The h
causes a general reﬂow of the 1nkp1nto the nozzle chamber. The %orward momentum of the ink outside

the nozzle rim and the corresponding backflow results in a general necking and breaking off of the
drop 512 which proceeds to the print media. The collapsed meniscus 505 results in a general sucking
of ink into the nozzle chamber 502 via the ink flow channel 503. In time, the nozzle chamber 501 is
refilled such that the position in Fig. 52a is again reached and the nozzle chamber is subsequently

ready for the ejection of another drop of ink.

Fig. 53 illustrates a side perspective view of the nozzle arrangement. Fig. 54 illustrates sectional view
through an array of nozzle arrangement of Fig. 53. In these figures, the numbering of elements

previously introduced has been retained.
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current is pulsed and ink is ejected out of the port
504 in addition to flowng in fromthe i nk channe
wGB7/0&uBsequent | y, the paddle 507 is deacti vap@€dAUZ005/001830
again return to its quiescent position. The
deactivation causes a general reflow of the'ink into
the nozzl e chanber. The forward nmonmentum of the ink
outside the nozzle rimand #he correspondi ng backfl ow
Firstly ebeldctuator SD8andeiees serienefariercd acmor nhiessd. 615 ifiéh @inptikeean upper
glass% II%B gamo Y‘%%ﬂg%& cg 8)@%‘@%1% f%m%n?de oni Op ot or}ta tlgaggnrna mﬁ% fé‘a%er 317. of
Alterpatively mcoppeimickplgdipy éyaﬁbﬂrhmﬁesﬁzedmuaronlhleel) qak be Wtdized whlch will
time, the nozzle chanmber 501 is
hm@ghgﬂ%%kééguc k?hat the position in Fig. 52a is again
reached and the nozzl e chanber is subsequently ready

The tftaﬁmﬁ hi&i®i5&t519! % iR 3R Rk a6 9Psuel, résﬁﬁve Hehtbhg ta'iés place near an

|ustrates_a side erspectlve VIGMIO t he nozzl e
end Paftwa AEBeRAst S 10Fﬁ@a°®&tlﬁampm§w1éq/%@ss BEH Ghadre fteggpnnected at a block

portiér 910 B@lth alBo Aoviads athech@ddl mwaawwi th@fcnlatd@ 5093. 1N
these figures, the nunbering of el enents previously

i ntroduced has been retained.Firstly, the actuator 508
The lieatel tigh@S508 idelly Reludds atpa@zﬂi’c)e@f tiaeCthpeAdd @QEtuateH 1inﬁ 5 ES ‘@hl¢k5dr5 elongate

and St gl S b e 1% e R B PR AR Rt scutors08

is mamintizddd Slotsayeaiefibell betwhbi afjavaititapedey uits S Opperallow 6o elighadiffergntial

: j ll.ed be util d
el BV SRl AL B BB gRsbplon, oan be i 11 zed
nitride layer 517 is in a tapered formand, as such,

The %lﬁcgt'ﬁ%i'gl;{ %Sdggﬁﬁekgﬂn&?eﬁ a2 G80. "B ard? éﬁ%‘ﬁﬁt{aﬁ%ﬂng&e&’tﬁ the paddie

L acent tltanlun1n|tr| ass portlons
507 igsids thg nozfleehamber P by Bxgang of asieflede R22demel @hth%az@ eififiectezzle

cham®E:S01.PTIRAED @dg%gtwgen&@h éqﬂawlﬁartﬁé suﬁh&@@Ftﬁe Jr&rszb Q@as to
act uat or 508. neans 50 E% i ncl udes

minifgjzg, PRROTLYHics for threovitlapent drk aung: He apm a?ﬁr {Thesip s fefcagmenply within the

nozzRlcRm@at 1 INGuFRa eRsoR BRicts afddbdiht Bidts2oupon heating, the
bendi ng force exhibited along the axis of the actuator

508 is maxim zed. Slots are defined between adjacent -
Whet A pelksd tiﬂaictuﬁte Eib&nﬁ 1520, alcblmactfve curSdnt ig Passedi thirbeghahd titadium nitride

t t
aver 3 A R R REAE g o sV’ QD ETBR 0 6Pt roviees e
necessay @O0 anda@n‘ed ctraumnfoatmmm arrdipementnTE2@ndiwtivecutremt mesults in

heatig%%‘ﬁ%%tﬁgealh%r :5) d?a%?rg Itoether) go7st %1? ?h?c% résngs 9 é%xk?al Sél%wgefqdmg of

the a0 wdzmsequemahbmtloﬁ @ﬂlnk TH of b 0Uz2I 304 Eledsstp@drems printed on a
paged Q@tﬂ@ﬁsﬁél'rﬂarﬁé? £5Pah St En'?mér ?g%bi?\ﬁsﬁﬁa‘% rfBkq. the arm 520 so

to mnimze opportuniti or the outflow of ink
around the arm 520. The ink is held generally within

An attrzt}/%f nozzle arrangements can be formed so as to create a single printhead. For example, in Fig.
54 there is illustrated a partly sectioned various array view which comprises multiple ink ejection nozzle
arrangements laid out in interleaved lines so as to form a printhead array. Of course, different types of

arrays can be formulated including full color arrays etc.

The construction of the printhead system described can proceed utilizing standard MEMS techniques
through suitable modification of the steps as set out in US Patent 6,243,113 entitled “Image Creation



10

15

20

25

30

nozzl e chanber 501 via surface tension effects around
the slot 522. When it is desired to actuate the arm
w®B2®7/065180Nnduct i ve current is passed through tPEI/AU2005/001830

titaniumnitride |ayer 517 within the bl ock portion

519 connecting to a | ower CMOS | ayer 506 which

provi des the necessary power and control circuitry for

the nozzl e arrangenent. The4fonductive current results
Methbdlaﬂdeﬁiphlﬁ@ls’t(boﬂdéﬁ\l @ iUBHtUS)a fileay@y 16 1998%xd e @esadnt bygplitdn€ the contents

0. whi c esu ts general upward bending of

Ofwr[)% g‘ﬂh’ %Org?{% { ncg‘gaﬁageﬁ e gl ej ection of ink out of

the nozzl e 504 The ejected drop is printed on a page

el

The 15@5%{%% lﬁs @Bi&'rdgngéd t%glra{réggétxg en%bbd’]{oelog ?@aof the abotve described
ink ddafnryb@zzlmame@dormsts s face, éiame@dlag ypandhedengiti qftth\reetelgratﬁdwlrcults and
the d@?ﬁ%mhﬁa | Ropettids regitrellNGoF edathpld kdfshtafr@\L &3 iPALY Fé’ popsmble to only

sectioned various array view which conprises nu
requifen}00R Jn@%z{ep awangesizalong thg q‘rugfq@ee?féhq gnqﬂgga@ topaghieyea desired printing result,

wherkdd tre \Rdavigshid 4 RESMER 0R$0,000, LOVID & IO LBLRY nith Y to@.fe provided
_ﬁurse di fferent tge&; “of arrgys can be fornul ate

along the e of thegripthead i pehigye Sy Lesited Priving s FPURl °8’Huro?h°t° quality

1mag&shﬁ Apr¢rmisllet&d s15ey13ﬁeemad@&£crwnb eshoggnthphegeed ciidit 7Z mBghave 13824

nozzls* petr ﬁ@ ’llggrg 1§Sm h m lﬁ%se E{&In%g?%motlgga%%éeﬁ%lggﬁgga& iél(c):(l;]lours (C,
M, YEK}, ItHeI isteeritbdgatsCn @ay haveeduhd 63 326 doAfep disgs edsilong Deckiefice thereof.

Furth'élro 1rr a caf"s%LvJv Iie ﬁ}];eel Arﬁ :}’x{ﬂadu i )éap(]gl te va%; ggglﬁmtgﬁk e;tu nx% P%p glﬁﬁs? {H, MY, K, IRand a

ﬁxatuvﬂakus pl@y azslétin B3P4é norgkss befigeprevidel onThessuitae @ftha imegrated circuits 74. In

(4 en 5000 to
o b PR AR A PR JRRIERD o2 e
arranged along its surface, dependi ng upon the |length

The Rfndeh & WIDLEHE %Idﬁfi’du&‘l' ink ldleﬁx%r;@'ﬂgzlg Qﬁaﬁé@xﬁérﬁsel%)pﬁé E’Jrﬂtx@@ed within the
properties required. For exanple, for narrow nedia

prmﬂ?ﬁaéf caé@ld&‘okOQ |"‘t§1ll ROt 5 dspAriped witieRens0disiorz1 Bs ar r ang ed
al ong the surface of the printhead to achleve a
desjred printing result ereas far, w der

Fig. §7 ShWsranofv e s opiothe suestiel srouso/ 4ot Iﬁo%?veegom ﬂi‘F‘eéﬁpEC device

(dischs@edogbolpd) Q)WVdie&i wiﬂuﬁ m}g: dohﬁoﬂ eﬁd@&rhcsclff tHeh@inPénglik e akk distussed above,
i nti n resul t

.. a or fu col qur
el O ARG e Bl S S Bt s enep b lpefe byl cagh nozzte,
and rmzzlaccmtmldoglcﬁmdqoge;nemﬂa eha tnmmgmgtaedo GirertimuiotAes? herayzzlkavrol logic
4 in the case where

mmr%%§% dgg%ﬁgggsgggj&g Vma’ §?£p§$nt|ng in 4 colours

(C M Y, K), the |ntegrated circuits 74 may have

I . .

The REAY Bt BATLo ¢ &bl SRORSELSLARG Ao Al A e for printing, viaa
link Y pahiptemesf bege tha farmgt & giediticel qoguectoni Yatuy apd ofiger operaonaj Rformation
aboufiél n@zzfe'a%‘x@;t $0¥901 i conriYeatel Batklto tHR n8ARADnIRA I ES0208] Hlther link

provi ded on the surface of the |ntegrated circuits 74.

908, WHICBFI’I"‘Y Bud Parvidan e e APETicRl RINeY!¥ct roni cs supporti ng
each nozzle is the sane.

=

The nozzle array core 901 is shown in more detail in Figs. 56 and 57. In Fig. 56, it will be seen that the
nozzle array core 901 comprises an array of nozzle columns 911. The array includes a fire/select shift
register 912 and up to 6 color channels, each of which is represented by a corresponding dot shift

register 913.
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The manner in which the individual ink delivery nozzle
arrangenents nmay be controlled within the printhead
w@anroedge 100 will now be described with ref eP€naB2106/001830

Figs. 55 - 58. Fig. 55 shows an overview of the
integrated circuit 74 and its connections to the SoPEC
devi ce (discussed above) provided within the contro

el ectronics of the print emne 1. As di scussed above,
integrated circuit 74 includes a nozzle core array 901

As shggg %a'@g{: ltl}eg{}ere/f’seg%? g{i@ gegls? g 982 tn%lugelfsr Ii\?\%la %‘a’thn{;J rzezsi'u% re@g]tgr 930, a
reverss ip@A &S sHifd rdgistee 93 hamd nczlzdt ekift rdgiderrid2.z Eeachcbmh:fotegllsteg? 18 includes

an od% gétﬁix%grgé\éigf ?3ﬂat f é‘%ﬁmgétzﬁ%lﬁsggn et gflv ' "ﬁl@ o\dél grbdaevcn dot shift registers
933 amby¥sfiatpnomgkcted atsmn endsseehi thit datafserlacked thl@ugidhwchi shifftyregjster 933 in one
d1rect?o%rt%err ?&ouﬁﬂ lt}f%te'v%?ﬂuﬁ/ *egls@r bidnk t@@x%verm&@tldﬂayfhp %utblﬁl dria8 but the

I cal “connector. Status and
final oype deitshifivabistenis dedhtatoho mpuited atmylirlexsn 939 oL hi lrl%w/ 0%@? gltiplexer is

selectgcg%r d s?gn%pgmé%gt?) &ﬁ%fo&u@tﬂnﬂ@shﬁ@ 212 8@ BtcFAAibn, k&&bﬁ:scan signal

may bhe al sg %
selects dottde imTuEPetEy] é‘éﬂpll?;(btﬁ iescathsy mPYRL the gy iiniexsr B33y 8‘6 F@S?diot["] for
each éo?’or%ch%pélféd P ErebiREiRie ldot sRiffte@gers 58.and 57. In Fi g.
it be seen that the nozzle array core 901
conprlses an array of nozzle colums 911. The array
A sinkRGoRERN &ilf hévebs edseied Sthfréferengi t6 tFeg. 5812 tadmbiplithent Shown, the

colur%gllﬂ ?@%g% g%nﬁaéa %%g,gcﬁplg?su}gead]] iEitd d%’[ar g r isé:“ gl‘ﬁleag epéﬁ C%.E. value 937 for
each bffthe §ik eotfshiﬂﬁé@ﬂérﬁctol&hm Ntalso elgﬂlsibsm @ﬂlﬁr@ Wd:llel,?d%ﬁ om the forward fire
shift Fg{st\gra §ﬂ aﬁ? an %Ven r1{ee v 115239 ltl%trg;e g%pe shﬁt I{;egytglr 93¢ v@@éhhire supplied

a s e I'ster
as in9B20 aEadtiplckot 94@h iThe outpy pénhe mUQmEX¢rr9&O ischestraiigd byjie grbect value 941

in theﬁ%fegt sglgtergé%ﬁér%zg el %e?e?t SYRMs AR 1kl firevaRit Rlo8putd R when the

even dot shi registérs 933 and 934 are
selecoahréctnedhatven fiee velvd ispyipht- t hat data is cl ocked through

the odd shift register 933 in one direction, then
t hrough the even shift glster 934 in the rever dine odd and
Eachl g 67 STPRABUEIER S6RIAPT BEOVIdRe o MhPuldg ERfredppding odd an

even%l@t'l&&heﬁ 64 mlen3 fespefigdiyt 0 one input of a multipl exer
. This input of the multiplexer is selected by a
S|gnal (corescan) during post-production testing. In
Eachﬂi@f BRh aigr8dokiaRd dithehedqoess ait @11,9911@11 assmlt egt B4 datunid atlhis shown

put . Dof] x p t he he t
o b, AR 20 SR Y By s e
ValudC)B6§N]ﬁlﬁi is @eld by a Dhigpe ftig{ilep 944\/®rmi0g arsiérhgnt pfghg cgtiéptssqu_rgglster 933.
A.sin

The {iega PRt to I%Ohlp EPJP:? Afmls r%oﬁd%\r%lefﬁ)& ﬁilﬁ% V\%htbo%% eﬁ%v‘i(i?.ls rel%lfngl{t%ﬁfé odd dot
shift irepisten Gegesd fhe drtantwaila egnsidemHet is éhq@staa&n@aun@mshlﬂvaglﬂ@a in which
case %% gp@qgﬂl@ ﬁoﬁ)\é]esglug I‘F’ata (& L1H8ke8 FlmfRd mﬁﬁ@@f 8p-fibh @44311% léﬂéht 942 upon

| so i ncludes an odd fi
recelvmf@aem& pulssrpravived P@L&Rﬁfﬂd fire

The output of latch 942 is provided as one of the inputs to a three-input AND gate 945. Other inputs to
the AND gate 945 are the Fr signal (from the output of multiplexer 940) and a pulse profile signal Pr.
The firing time of a nozzle is controlled by the pulse profile signal Pr, and can be, for example,

Jengthened to take into account a low voltage condition that arises due to low power supply (in a
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shift register 930 and an even fire value 939 fromthe
reverse fire shift register 931, which are supplied as
WO panes1s® a mul ti pl exer 940. The out put of t hBCT/AU2005/001830

mul tiplexer 940 is controlled by the select value 941
in the select shift register 932. Wen the sel ect
value is zero, the odd fire value is output, and when
the select value is one, thd7even fire value is

remo@&lilemhtiwer Epply eﬂfoocﬂihentm dthiakdo enser tika b aclateklyesnsedHt amahnt of ink is

VI as,_an. i e . .

oo RS 23 l  of Be SRR A i i
the damkclor @adh {lotsshifs segistat ediictlatravideal a)balfuge nbeaﬂqmi qomplekity, cost and
perfo %g laﬁovlfg%é% 1ncb%{5eg ergl%(ﬁl'lm%tsutﬂ fért sg’ L\llgcj?% ﬁ? 3 a%lbﬂ&ll?@é & the same for
all n¢2tzlleff)r<frlc@“pbetlwmld@é1& gilprsd taractowitsell orgver lReadiarar 6val ue

936, which is held by a D-type flip-flop 944 form ng

an element of the odd dot shift register 933. The data
Oncq thpdata is dpadeteinoltheplatch 8¢5, e firg enalle &y Hda1SF pesiie B si2Gi B fpplied to

the D 2aB08Y,| BHSinBlcQH B trikddr tHRG0Mk 00Gdct 8 bl &f ifle Gr Shdallatch 942 that
(unl’ess the el enent under consideration is the first

- contg@psgrdedit lin the shift register, in which case its input

is the Dot[x] value). Data is clocked fromthe output

mhe gl Gaciibec i Pt b Lo M Bl Dt or 1 at cn

942 is provided as one of the inputs to a three-input

AND. o QAL Ot hor - oot ot o 4 b AN

WO TII Ut o U CTre —\

NB-gate—945—are—the
Namg g Hﬁﬁ“?fro;FFWngﬁkput of nultiplexer 940) and a

pul sehudf 1T e Siugpiedot Pittern thshift fegistegbit | e of a nozzle
is controlled by the pul se profile signal Pr, and can’

Q be, foumwxanpl eOulpangt b&mﬁlcfroﬁmhtfadegsterrmn account a | ow
vol tage conditi t hat arises dye to PR -
Srck n a vabl e gg\%erreglgﬁfpf}?@( e rrbgdS Fen nerdNo“Il)'ﬁ egg%t% this

ensure that a reloatively consistent amount of ink is

" | fired.
I e T S

the S@Eegaﬁfor CABMLAIOL et b be s6Hed Ff hoz ¥t G P OV des a

Pr pbal an et ween coaneX|ty, cost and performance.
——However, T 1T otfTer_enpodi NENtSs, (e Pr_signal can De
applied globally (ie, is the sane for all nozzles), or
can be individually tailored to each unit cell or even

As sh&vr?ﬁﬁcf@g NQZaHL Bire % HrhR HatPod a?dlaglﬁ‘xgleﬁ) bl ﬁhﬂ@oﬂ 0'1\1% @Blor in the
the fire enable Fr and pul se pro ile Pr sig

curr%nt éolbrplmﬂileeam elarte hanipllogdreeroims, andoitisint Ay eETIES Sdirent demand
by s Iéécﬂ%(ilr ovEJ@cdilQﬁ%'n@tlﬁl@dﬁdtﬁ@ tastdordl Ot of ink for each
atch 942 that contains a logic 1. The signals for
each nozzl e channel are summarized in the follow ng
The tdafabiChes Made Ritehes foraing BesafiouptshiGrregisters 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.

The nozzle speed may be as much as 20 kHz for the printer unit 2 capable of printing at about 60 ppm,
and even more for higher speeds. At this range of nozzle speeds the amount of ink that can be ejected
by the entire printhead 600 is at least 50 million drops per second. However, as the number of nozzles

is increased to provide for higher-speed and higher-quality printing at least 100 million drops per
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D I nput Input dot pattern to shift register bit Q
Qut put Qutput dot pattern fromshift register bit
w®e@rkedigput Shift register clock in - d is captT/ABzhSN01830
rising edge of this clock LsyncL Input Fire enable
-needs to be asserted for nozzle to fire Pr input
Profile - needs to be asserted for nozzle to fire As
shown in Fig. 58, the fire 48gnals Fr are routed on a
secondl Iﬁ&f@;@ﬁ& at 1626t 300 @fillien fiiopd g seebndoné moml pmferahriy ttHeastclubiflien tirops per

fhe n n.the

secong gy PG S sue PP oot k) o ettt i
drop €¥&ibn Enefxglofiahost 250 nbnojeded @bralyepd f ashi on. The dot

| atches and the latches forming the various shift

registers are fully static in this enbodi nent, and are
Cons@MBElybiaweid: to Ttremiwditg priating atibess speads: he ronso! ¢legepigsgmyss be able to
deten\pfﬁllelw}}éﬁgrv@ nd2et 15‘9&%&%"& Jlrbﬁ df idd & R e@t[l{falé?lf rdt@tlﬁ gﬂlﬁ"&%@‘d in some

engi neering and design, and so wl| be

instanpes the condrgl ¢1wtrg@p8amust ibp 2blp fosdersmipgatrether mozAg 2J£F‘fé 8 éﬁ’@é)é ink at 2
rate OB Y% E t 38 UG d8SraRhtikh¥ éroiec&ﬁeTHiE | fey€incrdite tto Zat least 100 million

capabl e of printing at agout and qﬁen nore

cece g PagEEROr M DT LG IOREDS P SBL AR Py L atleast

1 billMQRtmiRiohsPér debd feahe lagheeked, Bithdryqublhte peming egplications.
printhead 600 is at least 50 mllion drops per second.
However, as the nunber of nozzles is increased to

For e Q)‘{ihtGBchﬂ’ rthd"lp@b'éﬁf kP, thadbbiegheribeuangdsyofpthe mbmbgy of nozzles

d re
provilesecpistiar Plosredro et PR P g M g bRt Byt o ar
printabecd @@ st ledst B0 érh’i f@n sd:bmp s depesdoondtherayinting sg@m af deastgl 00 cm® per
seco@% Ere#zralgly p feﬁsq 200 Erﬁbepeg Ee%gédé %d 1’[15}5 x%fe?abﬁl £ 88508 ¥mt ltla? tsecond at the

EJEC I on eénergy of abou
hlghé}&'s@eedalﬁoj:}om wng@uend propidesCo pgl@@fu@ﬁta Shat is wapspleenf prigting an area of
piBtvith RESEntPRAHSer dte cont r ol
nmdﬁ%?s %§V§5%£&£ggab é to deter%nng?mhether a nozzle
|s to eJect a drop of ink at an equivalent rate. In
The ha'ilélﬁloﬁ ﬁa%éa deécﬂb&lqEFelﬂ Bk rUf@}fan‘IpléQ)nE/O Skilled werkes i this ifield will

l'e to deternine mh th a.nozzle ejec s
read@y @gpgnge qn@ﬂy vatiationg ofprpodiffcatigns F}@‘b nos@fpfxﬁt ’Er Spiri and scope of the

broad §lvEiNe Bakdpens per second. This may increase to at

| east 100 mllion determ nations per second or at
| east 500 million determ nations per second, and in
many cases at least 1 billion det er mi nat i ons per

second for the higher-speed, higher-quality printing
applications. For the printer 2 of the present

i nvention, the.above-described ranges of the nunber of
nozzl es provided on the printhead 600 together with

the nozzle firing speeds and print speeds results in
an area
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print speed of at |east 50 cn2 per second, and
dependi ng on the printing speed, at |east 100 cnR per
w@emones18pr ef erably at | east 200 cnR per seconelCT/Aneho5/001830
nore preferably at |east 500 cn2 per second at the
hi gher - speeds. Such an arrangenent provides a printer
unit 2 that is capable of printing an area of nedia at
speeds not previously attai4sable with conventiona
CLAIMS:Nter units. The invention has been described herein
1 Wy,ﬁL \é\ﬁ%@ﬁ%{ pﬁfé&%&%ﬁ%{glﬁ \éor I;Paamtanq}gg 2 }\g}nntfhlégc{ & ah Qpetrzﬁ)lle COB&IEJ)YP said
malntéfﬁdd:efsitaﬁaﬁ bc;mﬁlsmg\at do not depar t fromt he spirit and
ad .in : :
D ﬁn ﬁfaﬁté %g(? eh rg%%ltg?(%?% }%ek'tgla\g’ ?’%& 9091 apt%cmr séahnéengagement
with qarihindjéreient fabeofasid prreincab|seid comat siriber, be@a |SIGP€?¢H7V1 Téﬁﬁ’&‘ﬁ ¢qpsaid face;
and station conprising: an elastically deformable
mai nt enance belt having a contact surface for sealing
e reg@geyernechinism fanconriyingjsaié pplbppstsaiddacsf sai d
wherd?, S &ﬁ%mﬁ%&a@y GRMbRCEetvddh h BEEpdaRion & vili@nRM oNald’bontact surface
respect to said face; and a conve hani sm f or, d
i sealnghy exEperg GAREIa Bt B0 REEOd APTIanIE BRCDFE SR ROl neree
from ba3d fa8C1 procal | y novabl e between a first position in
which part of said contact surface is sealingly
engaged with said face, and a second position in which
0. sarkh EemtRsde setisd deRin $, vemangridet isfan emilsabd. f ace. 2.
The mai ntenance station of claim1, wherein said belt
is an endl ess belt. 3. The mai ntenance station of
3. cl ’ﬂlild’ﬁlalmtemhﬁrsahm ofalaiin pavitereif sagigiad ot wivtcantpct serfacaissulpstantially
substa g rlXte?extensive with said printhead. 4. The
<m®¢wﬁ$W%ﬁﬁﬁ-g ion of claim1, wherein said conveyor
mechanismis configured to convey said belt past said

s T aﬁ% ﬂl%ﬂt&lag&er sgaﬁgﬁ &Qzlaﬂﬂrl axlvﬁe%m Whd BnftybrA@hdniieh i Bdnfigie& o convey

nmal nt enance statjon of clalm
said 11e1t pmeaué lfaqe mnaiditection P%t%liel w'ii ¢ loagitydnalayis Of spit prigf

uniform 6. The nmai ntenance station of claiml1l,
wherein said belt is _conprised, of si

5. pollasmeintyeies staiep il 1( Vereissgit Q?B‘ia%tﬁ%f%aﬁ? Breubefantiggl ppyform.
7. The mmi nt enance statlon of cIa|n11 wherein said
contact surface is i.nt enan

6 ol Aberaineles GiAD & FEBIL YD Het Vet oG oot ey B Bethane

Neopfétef daitopait® $aK thton®.

7. The maintenance station of claim 1, wherein said contact surface is flat.
8. The maintenance station of claim 1, wherein a peel zone between said contact surface and said
ink ejection face advances and retreats transversely across said face during engagement and

disengagement.

9. The maintenance station of claim 1, wherein said conveyor mechanism comprises a motor and

a drive spool operatively connected to said motor.
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ink ejection face advances and retreats transversely
across said face during engagenent and di sengagenent.
w©®200TheS188i nt enance station of claim1l, wherei PCHAUZD05/001830

conveyor nechani sm conprises a notor and a drive spoo
operatively connected to said notor.10. The
mai nt enance station of claim9, wherein said belt is
supported by said drive spoifl and at | east one other

10. S Fl‘h@ hnalrﬁeﬁhiald:e st & clagi 9) gvhemeinrhid teloi sappohaidyisaid dgw sgool and at

ot 53R D B SR S BP0 e
said ﬂnhaﬁcmemrﬁ@bdtmhasm s is bi ased towards said first
position. 12. The mai ntenance station of claim 10,
wherein said chassis is noveabl e substanti al | _ "
11. pefhpenititaaicstajongichin K pberinsgd skasds is hisged tavgirdsppig first position.
mai nt enance station of claim 10, wherein said chassis
Is contained in a housing, said chassjs being noveab
12. 1 éThemiajaierersestation ¢fslasn Hy whargin 3 ghasis ﬁf’é’ﬁ%?ﬁ]é‘é“‘sfaaft‘ar“éﬁ n
perpeRiiciirB WithlBspeMiSiafd teeSal d engagenment mechani sm
conpri'ses at |east one engagenent arm a first end of
said at | east one armengaging with a conpl ementary
13. enpRgenReiandeQtaBt 6RRi 10, 5Ab@inGHidshdssis is tontaidddén a housing, said
mai nt enance station of claim 14, wherein said chassis
chassis g foxeablerelptive &g saif lousings £ or conpl enent ary
engagenent with said first end of said at |east one
engagenent ar e
D O S
one enfagemene aga g €ine: pid afeddatidastioné am sngagdingyvided Wmpleasaipy engagement
d first and second positions. 17. The
fomglonmfsgﬁda%gges station of claim2 further conprising a
cl eaning station for cleaning said contact surface.

15, 1 8The-l-rﬁﬁntQ??a!nEHh AR 613t 34, IviRreR safdll BAsE: donprisbral Rhd oAl for

conveyor anismis configured to convey said belt
compenantasingagemertyvithgaid figst endrpf Sajdat leppfeong gEREEIRTE LS
station of claim1l7, wherein said cleanlng station
ses at least one roller positioned f
16. enggeg@%ﬁ%aneﬁ 144108 gf dping d ft WhereIns g %ést Oanaﬁ%@em arm is part of an
engabBRhdRt BEARGEN S Aol sf chadsBibbiwdéh salthfestahdisesaidgpositi@ani ng

station conprises a cleaning roller and/or a drying
roller.

17. The maintenance station of claim 2 further comprising a cleaning station for cleaning said

contact surface.

18. The maintenance station of claim 17, wherein said conveyor mechanism is configured to

convey said belt past said cleaning station.

19. The maintenance station of claim 17, wherein said cleaning station comprises at least one roller

positioned for engagement with said contact surface.

20. The maintenance station of claim 19, wherein said cleaning station comprises a cleaning roller

and/or a drying roller.



