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CAA013US CAEOOIUS CAFOOIUS CAF002US CAF003US CAF004US
CADOOIUS RR0004-SG 2 Some applications have been listed by docket
numbers. These will be replaced when application numbers are known.
BACKGROUND OF THE INVENTION Traditionally, most commercially
available inkjet printers have a print engine which forms part of the overall
structure and design of the printer. In this regard, the body of the printer unit
is typically constructed to accommodate the printhead and associated media
delivery mechapisaasssande thesaseatyresaieninieg atnaghwib epiptee URiten
Thisdsgspesialy thegase with inkjet printers that employ a printhead that
traverses back and forth across the media as the media is progressed
throuh the rlnter un|t in small iterations. In such cases the reciprocating
prif S o 8%he body of the printer unit such that it can
traverse ﬁi@ﬁﬁ%dﬁ‘tﬁé%‘fﬁt@?ﬂirﬁ‘@ﬁ@ﬂ?\ﬁé@ﬁ BripfeohaY friptitt sREPeatiica ipadia
outpuf dlternewitirthernediesimpitrandroutputhiotiesi formhidg P art ofrthemit is
strygitirg ahthe printecdioddéith sHsheal prindesciwill Hinay:berpesaiflentq and

rqugsngemgesodrlig}q@ggv\fg{tﬁgg}gggml@nt however the other parts of the print
engine, S,H]C .as th elrng]ma tran she rt rollers tI(%(gntrql cwcmtwagq]d malnte

1S IS €S et printers’ emp that traverses
stations, are ty C XeésWIt e prlnter unit ar‘?darpe nlt cement ofrt%ese

paitd fgr%frﬁsd P RHBUTTED féB%’Fﬁ"éﬁf‘ Srine %erﬁﬂ‘éeb?i}ﬂttlé‘rsﬁﬁlh“%?él%blll%s
behe) Fattetefixarions theairitheaigntminabtretiéd ' piinbedyiphits eirplgyirtech that it
reciprecatingcypeh printheads erécoonsiderabiyp sl ol partioulér ywin@fer, with
petiorming.printdels.abiul realasp.andiorpheto qualthet tis. iIsvduadothadact
th%M?Hﬁv @E@%@Q@U%&%ﬁ%@ Hﬁll}{eﬂﬁ&e{e%ﬁc‘éﬁ%msm@@ﬁmé g #%&Ooﬂtﬁ@ﬁ%!

th eln onth ura e of the media and |tm l}/ta e a number of swathes
1ne, 1a transport ers, tI'O circur maintenanc Statl ns, aret 1cal |e

the printh edlé Osit ohe fine of the iImage; Recently, it een possi
to Bi‘ﬁ({/fﬂt@“éﬂffﬂ’ﬁfﬁeé A AT BRESHEY ‘fﬁtae%?rmfté WitRP STt lﬁﬁﬁf “PhReE'sY that

theprimitadndan remain stationary as the media is transported past the
printheadAsSugh asystemstugreaithy increasecthe speedt@bwhiokr prindirgroamg
oCeUlRsathe prinfheasinadongrinsedsiopetioryRNsmbenobswalhes io
depgsit Qld}&%l%ﬁ@&hdmagﬁnsqyﬁiﬂb ﬁ%’é the Ri rp;p fad.can.ce P&EMW Nk en.ihe
mesglt_%i%% Irtne 1gve n$ %%%hggnklgrp thsep susace ogHe me 1raI re};[lg?tafrqg Ql‘?evae numm%er 0% swathes
possiple 10 per

of the printhead to deposit one line of the image.

Recently, it has been possible to provide a printhead that extends the entire width of the print
media so that the printhead can remain stationary as the media is transported past the printhead. Such
systems greatly increase the speed at which printing can occur as the printhead no longer needs to
perform a number of swathes to deposit a line of an image, but rather the printhead can deposit the
ink on the media as it moves past at high speeds. Such printheads have made it possible to perform
full colour 1600dpi printing at speeds in the vicinity of 60 pages per minute, speeds previously
unattainable with conventional inkjet printers.

Such a pagewidth printhead typically requires high precision and high speed paper
movement, and as such, the entire print engine (printhead, paper handling mechanisms and control
circuitry etc) must be configured accordingly to ensure high quality output.

Accordingly, there is a need to provide a print engine having a pagewidth printhead that can

be readily employed within a standard body of a printer unit and is constructed in a manner that
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full colour 1600dpi printing at speeds in the vicinity of 60 pages per minute,
speeds previously unattainable with conventional inkjet printers. Such a
pagewidth printhead typically requires high precision and high speed paper
movement, and as such, the entire print engine (printhead, paper handling
mechanisms and control circuitry etc) must be configured accordingly to
ensure high quality output. Accordingly, there is a need to provide a print
engine having a pagewidth printhead that can be readily employed within a
standardibody af a-printepumiband isigangiuete chin arddanneratiat tat enables
RRGOM-SE3gaskeshat all the necessary parts of the print engine are
configured in a manner that enables consistent, high speed printing.
SUMMARY OF THE INVENTION In a first aspect the present invention
préﬁ%&%ﬁ%ﬁ%@% inkjet printer, the cartridge unit comprising: an
ink storage compartment and an ink feed system for connection to a
pribthéachassemipbyewithyeatirnarraideot fakrigge otiofemo akjeqirinkreteinyttiles it
styagasempartment has a variable storage volume and a displaceable wall

seghigg @Q@@Q%a&ﬁ%‘ﬁ%@ deMarianieSIRge Yolume InEeNEIAIR anpaRtive

pr SSUI‘? erein. Withou egatlve pressure, an ink meniscus can Ige from
arra on nozzles; wherei

the ndzzles? ﬁ:Ighe meniscus will “pin' itself to the edge of the nozzle aperture
ant Ay BeestrERY BHBOYH Y8 ‘%tigﬁt‘i’ﬁ‘ﬁel SRR BGwaTabe BabErauRts? Sther
corterHi HantsaHFeventoiamy 'SisprmebedgirgPisremdernfrom pinning itself on
the nozzle rim and leakage occurs. A negative pressure in the ink storage
VolwimeuMakes thesielstUsenitvie thibadk e Hhe.nazzieaparturewibsihe
m%éﬁ%'&edeggesoﬂ% Rulge Qut.of the.pezgl ‘éngF%ﬂﬂ%ﬁ Q%% an e Dogale,surface

does ng th re the surface t nS|on ocauaeb? some emboqtlments
c DU

the thk s“tso?é“e%%)ﬁ‘ﬁap“é?%%sevﬁt 58 OppoSe ‘dections é%‘ﬁ SafEd By A
fleRMBrE W&ﬁ“gﬁ%{ﬂéeé’rﬁérﬁt fo et g A ?P‘i’f?%eté?]é@é%ﬁjm%m"éﬁséw that
onésftthek jypbseddyatrrgectioms iseelisyl dee atfelanel sidbetbrde expardebitbie
variablezinkisioragenvolumene o pposed wat legiegtion may be biased with a
consiant aseenshing: iRplaRaly: he.printhgadasearblhis drediothe

CaRLigae, M%JIEJMQV&%MJ\%HL%E%P G LNERRM T, &;QQ&%‘%E&BH&& e

printhead ssemtglé/ 2pe%ﬁemdt rlnth ad assembl ﬁitlona"%/ |nk
sections 1s 1 1 0 expand,the v le nk storage vo
storage compartmen as op ed wall sections connect Bypg f ex e wall

arrﬁﬁ{j’ém@ﬁffﬁaﬁéffﬁé"th@s\i’&hfﬁ'fﬁFegﬁﬁ‘P@storage volume; such that one of the
opgetg@eﬁww godthfehassgnbly is fixed to the cartridge unit for removal and replacement

therewith. In another option, the printhead assembly is a pagewidth printhead assembly.
Optionally the ink storage compartment has opposed wall sections connected by a flexible wall
arrangement to define the variable ink storage volume; such that one of the opposed wall sections is
displaceable and biased to expand the variable ink storage volume.

Optionally the opposed wall section is biased with a constant force spring.

Optionally the printhead assembly is fixed to the cartridge unit for removal and replacement

therewith.
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displaceable and biased to expand the variable ink storage volume.
Optionally the opposed wall section is biased with a constant force spring.
Optionally the printhead assembly is fixed to the cartridge unit for removal
and replacement therewith. RRC004-SG 4 Optionally the printhead
assembly is a pagewidth printhead assembly. In a further aspect there is
provided a cartridge unit, wherein: the negatively pressurized ink storage
compartment has an interface for receiving a refill unit for refilling the ink
stanp@Raa0 Mpaidimendssthelyiie face hapingeaninablyalve biased to its closed
configuration; and the refill unit comprises: a body containing a quantity of
ink; engagement formations for .{edj%asf’t‘b ly engaging the interface; and an

u

inlet va e a tuatSrrefloFrgwenmgt e inlet vaive as the refill will en ages the ink

|nt8?f5%?§“§8ytﬁr§ist‘ﬁéedu’ﬁ‘l% T e B P& A RS PARTARESRBR it tHE Thi
storAfescrbaitivie MO pE i thoradise b iretR IS prbVibladdacdadidée unit,
wheréinrahe: peigatively pressurized ink storage compartment has an
inteifach far regeidng an ink refill unit for refilling the ink storage

compartment,at,lgbq)j@gggfgggab@mg (gtlg\prmally closed inlet valve and a
normal %enp%pmguo elgva ve oth m tl16 gmmurgjcatlon with the ink storage

or rele,
com ﬁrtment an ereil F m rises: a body containin uantit

ink"aHd ‘ﬁ‘léﬁ"‘oa(‘ff%ﬁ’iﬂ tp?b?ﬁ%‘ﬁ“%ta?/m&‘ SR BURRT YA %Rf?f 67 "ﬁﬁﬁ S,
thend dekirgdp driidhidgarimeriyaen vélabsablipaggaghignte interface to actuate
the inlet and the outlet valves so the cartridge fills with ink from the body
begausenefthe negativeRkassuked thie wik-storage compartment. In a further

as &%9&4’-&!%@ [P RIQVIHRT &.Gar UAFAQMQM@/ hEMRiIRNE NEGRIMEI PIessHrZed

ink sfli(l)ra e compartment is arréa to e refllled F)/ f|| untV|aa
reriln € 1nk stora CCOII'I rtment the ac a norma. eOS 1 Ct VC an

normally open outlet V e an e reﬁlilaljlrrllﬁ comprrses: a contalnlng a
quat yo?"ﬁﬁ‘l?”%ﬁﬁéaéﬁe‘?ﬁtaHlfmﬁﬁ‘ﬁﬂ&‘ﬁéc%‘?’r‘élféé{?%ﬁffoéﬁﬁéﬁ?ﬁﬁtﬂ?@|?ﬂ£‘
stohagrdlbehpantinent; and an outlet valve actuator for closing the outlet valve
as the refilldynihengagesihe inkistotage

a docking portion having an ink outlet and valve actuator formations, the docking portion, during use,

releasably engaging the interface to actuate the inlet and the outlet valves so the cartridge fills with

ink from the body because of the negative pressure in the ink storage compartment.

In a further aspect there is provided a cartridge unit, wherein:
the negatively pressurized ink storage compartment is arranged to be refilled by a refill unit via a
normally open outlet valve; and
the refill unit comprises:
a body containing a quantity of ink;
engagement formations for releasably engaging the ink storage compartment; and
an outlet valve actuator for closing the outlet valve as the refill unit engages the ink storage

compartment.
In a further aspect there is provided a cartridge unit, wherein:

the ink storage compartment is arranged to be refilled by a refill unit; and

the refill unit comprises:
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compartment. In a further aspect there is provided a cartridge unit, wherein:
the ink storage compartment is arranged to be refilled by a refill unit; and the
refill unit comprises: RRC004-SG 5 a body containing a quantity of ink; an
ink outlet; and a repressurizing arrangement which, upon engagement of the
refill will with the ink storage compartment, causes part of the unit to be
inwardly depressed as the ink from the body is drawn into the ink storage
compartment through the ink outlet by the negative pressure until pressure
equalization, anciybichirpon.stpseguent disengagement of the refill unit
from thedink sterage compartment, releases the inwardly depressed part of
the ink stora\g%e compartment to re-establish the negative pressure. In a

a repressurizi rangement mlc upon engagem the refill UHIt with the 1nK §torage
further aspec atherge | Sprowdedoa ca?trl € unit, wherein: the Ink storage

S
cofMPAHIRhEHAS BPPbLat eI BEtgNSRER R Ea By L AERBIE fdf™ into
arrdhige rese tomersfie e gufiaBle St gl Wi e thEccafnggw tinit further
comprisesraminkifdedsystemrdorsepplying fomhswiphyingonkhtinasprigthead
withhahrahtayraf 0o ze esandenssaf thenppasasdpsalseationsos-establish the
displageable.and biased to expand the variable storage volume to create a
negative pressure in the ink storage compartment for avoiding inadvertent
ink leakage from the nozzles. In a further aspect there is provided a cartridge

unif WHBFEPEhBHK SIRPAYe Corisarthefi'Has an interface for releasably
endagintiowsstanpafitcntitsfenrrest iat) seegonpriknateipd §eadsiiraratharngerent o
inte¢facadhanibig suakgesoforecontrolling ink flows into, and out of, the storage
compariienhianthihe hefiltunihcesaprisasioashpdih cantaipig aodaptitnab
ink;;@Mink C4ties; i angd  valve actuators for actuating the valves when the refill

unit engages fhe interjace, suchhat the valve, aciyators actuate the valve in

a pre.determlned0 equence.cflr(lmasﬁﬁu?%ﬂler aspect there is'provided a cartridge
unit RIFEREFEDIBASIAG A TiESHATE fop Ftebdaplfprase compartment for avoiding

inadvertent ink leakage from the nozzles.

In a further aspect there is provided a cartridge unit, wherein:
the ink storage compartment has an interface for releasably engaging with a refill unit for refilling the
ink storage compartment, the interface having valves for controlling ink flows into, and out of, the
storage compartment; and
the refill unit comprises:
a body containing a quantity of ink;
an ink outlet; and,
valve actuators for actuating the valves when the refill unit engages the interface, such that the valve

actuators actuate the valve in a predetermined sequence.

In a further aspect there is provided a cartridge unit, further comprising an interface for releasably
engaging a refill unit for refilling the cartridge unit,
wherein the inkjet printer incorporates a printhead, control circuitry and the refill unit, the refill unit
comprising:

a body containing a quantity of ink;

an ink outlet; and
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engaging a refill unit for refilling the cartridge unit, wherein the inkjet printer
incorporates a printhead, control circuitry and the refill unit, the refill unit
comprising: a body containing a quantity of ink; an ink outlet; and
RR0004-SG 6 a memory circuit for storing information relating to at least one
characteristic of the ink, which during use, allows the control circuit to
interrogate it to verify that the ink in the refill unit is suitable for the printer. In
a further aspect there is provided a cartridge unit incorporating a printhead
maistenanceuassemblyinfamaninkjat piiathead.ofithe inkjebprnter wihe during
prigthead NAving: & HRzZIE RIAGNIINABATRY Rf iRGZAESHPIMED HSTEIR the
Wh;?rfrﬁeiﬂ the printhead maintenance assembly comprises: a capper to cover
the array of nozzles when the printhead is not in use; and a cleaner for
engaging the nozzle plate and wiping across the nozzles, the cleaner being
poSitAHEE BetEsi bpveiAg s ot Eogsyas 2 M APRfREP s prEcEIRe is
pravidedkicainthiddef taitkivherein therinkjet prindemcomprisesh aa gprinthead
withvanrsasraya@f-razzles; a maintenance assembly for moving between a

capped-RRsitinRwherethe . assamply.goxers the array of nozzles, and an
uncapped position spaced from th arrasngf n zzleﬁ:a%nd a.motori%ed drive

. a capper to cover the array of nozzl en the print 1S not 1n use; an
for moving the maintenance assem IZy between the capped position and the

uncapped poditiSHei P TERe Maspat ety K pratitay s WartHidhe iHit
furbriag eBIHPRISIRIY AhoRsIfatidefof irgariing an ink refill unit for replenishing
the cartridge, the ink refill unit comprising: an ink storage compartment; a

dogkingpettien ferengaging thednpadacemelithe: cajtridge: thepeeeking

portion haying.aRasg.RlateMishan ink outlet for connection to an inlet port on
the interface; and engagement forrpations for rgleasab%%qgeaging the

. a maihtenance as I moving between.a capgped posifion
interface, %ﬁe engagemer?t ?ormat ons Belng pf%r ed on the transverse centre

lind" SR BEEA ISR YHEEentrd BrIKEPTRkPOURPaced from

the array of nozzles; and
a motorized drive for moving the maintenance assembly between the capped

position and the uncapped position.

In a further aspect there is provided a cartridge unit, further comprising an interface for engaging an
ink refill unit for replenishing the cartridge, the ink refill unit comprising:
an ink storage compartment;
a docking portion for engaging the interface of the cartridge, the docking
portion having a base plate with an ink outlet for connection to an inlet
port on the interface; and
engagement formations for releasably engaging the interface, the engagement
formations being formed on the transverse centre line of the base plate, the centre of the ink outlet

being spaced from the transverse centre line.
In a further aspect there is provided a cartridge unit, further comprising an interface for engaging an

ink refill unit for replenishing the cartridge,

wherein the ink storage compartment is partially defined by a tubular flexible wall;
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being spaced from the transverse centre line. In a further aspect there is
provided a cartridge unit, further comprising an interface for engaging an ink
refill unit for replenishing the cartridge, wherein the ink storage compartment
is partially defined by a tubular flexible wall; RR0004-SG 7 the cartridge unit
further comprising a constriction mechanism for constricting the flexible
tubular wall by a predetermined amount; and the ink refill unit comprises: a
body containing a quantity of ink; and a docking portion for engaging the
inteifaceit the cartridge:ithe dotkiog pattian shavinchaiink wutteibiéarbular

connesiiondaniplelRait an the interface, and a plurality of constriction

aciihlat%rsf r qctuatineg. the constriction mechanism as the ink refill unit
e 1nk ref unit comprises: R . .
engages the Intertace and releases the constriction mechanism as the ink

refill unit diseAgAGE8 B REATALR oS ffther aspect there is provided a
cantfilemmitondptsereanisrishigeade i cunRitsritr drineiface MuperdgEdgiHgtan
inkfoefilinggiibfor replemishingdhedartridtepithétnk aefilidimtacomprisiaguaankody
CORainifGeBomlauntityofs Bk iRe ik AUtlgideie Ngagis gharcompieantansink

inlet.in.the, interfacenand: AsRigatexiending from the body for insertion in an
aperture in the interface, wherein the lateral cross section of the spigot is

keyed to the shape defined by the aperture to ensure the ink refill is correctly
mé&{éﬁ‘fbafﬁeété}é?ﬁﬁ%%vf‘i?? AR A p B TR T b S AY A CAHAEGE unit
enépagisadie avith shllivkt fefiirimithfos the plevdshihgintieliBartridgethe ink refill
unit comphsingnaibadyqgeentaing ink; an ink outlet for engaging a
complemgiasybakirigidnthe saehicgs; iandiavisdaldndicator to provide a
visual incji%&p&&ﬂag;g&gqgqu@@iiggeqig]qgmiggemg has. flowed from the refill

unit ingao the cartridge. In a further aspect there is provided a cartridge unit,
interface, . . . . . . .
wherein the inkjet printer comprises: an outer casing with a hingedly mounted

paltBi FBy BECHEaLeTes it5tarb. B crikaie Hotrsed it tHee bRter casing for
suppertitier sririkeckertridef! trercrAuiethedindg achiridgsdly

In a further aspect there is provided a cartridge unit engageable with an ink refill unit for replenishing
the cartridge, the ink refill unit comprising:

a body containing ink;

an ink outlet for engaging a complementary ink inlet in the cartridge; and

a visual indicator to provide a visual indication when a predetermined quantity ink has

flowed from the refill unit into the cartridge.

In a further aspect there is provided a cartridge unit,
wherein the inkjet printer comprises:
an outer casing with a hingedly mounted panel for access its interior;
a cradle housed within the outer casing for supporting an ink cartridge, the cradle having a hingedly
mounted lid that opens to allow the ink cartridge to be inserted and removed,
wherein the hinge axis of the lid and the hinge axis of the panel are parallel, and

wherein the lid and the panel both open in the same direction.

In a further aspect there is provided a cartridge unit, wherein the inkjet printer comprises:
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mounted lid that opens to allow the ink cartridge to be inserted and removed,
wherein the hinge axis of the lid and the hinge axis of the panel are parallel,
and wherein the lid and the panel both open in the same direction. In a
further aspect there is provided a cartridge unit, wherein the inkjet printer
comprises: RR0004-SG 8 a replaceable pagewidth printhead with an array
of nozzles and printhead contacts for transmitting power and print data to the
nozzles; corresponding contacts for supplying the power and print data to the
printhead epriasisyandd seleciveibiasing snechanisnisuah that the
prim%d&gm&gmghgmge&gqggnggntacts are biased into
engagement durind.printing and elsased.am Biased gpoagement when
installing or removing the pr|n -in'a further aspect there is provided a
caftiifa’ Getiigtein the |nkJet prlnter comprises: a replaceable pagewidth
printhead WRH SR &¥PaYSPHEEZ e drdhs nrthesd o Rt att S Teriraasiifting
powena@ik prist datantegthernodzinleginday res pradirfgpodntadctssiemsupgiying the
poweliaRd:prink date eithedprinthead contacts; and a cover member for
movement between open and closed positions, wherein, in the open

pO?Itall the {ﬁ) thead CQ'} be |n§talled rre 0\{ekd and the cover member

urt T as ere, Is r0v1 a.cartri eumt w ereuF] Fln thprlnter COFII T1S
is in the clos osit Ul’ln agp ntlng such that, the print contacts

and the &OFPESH B‘Tﬁe@”’(‘?@rﬂ%{@@aﬁ‘fyéﬂ}ﬁlb@@d ?Fl‘ff}zzl?ﬁ@‘g@{é?ﬂléﬁt when the cover
mertes {8 FpvednoPhs ehdsed prisitibnaozand the printhead contacts and
the correspenditigeconiacts: sisgyigagepwiremdhpencover member is moved to
the@pen pasitionsd In a further aspect there is provided a cartridge unit,

further CQ'J&PJJ%{QQOe%r'%v@%{%Q §é(\§£§mpféﬁ 2 SHRRIG; Q}&f%@eﬂh%%%ﬁh ink

compartment tO a I'In ead; and a ma(p Q%I'ICG statign or en
prift PIO itions, the Bﬂn can e installed or remove e coyer member is urt osmons

ead to per orm one or more malntenance unctions. I aspect

theV&'18 BrtvRidghde, tﬁ‘?ﬂb‘&liﬁﬁWﬁ??ﬁﬁb%&et@rﬁépﬁefagﬁﬁ‘“ﬁc&%{ﬁI’é"WﬂH’itr‘i the
inkjesegerieerhehbeceaellaasten prigivg @A phulehitpoftivnerid diePrasid cpivesty and
correspendingdothestorage wemparimenispe achoafitheintenfacesibeing
configured to receive an ink refill unit for replenishing the corresponding ink

St%aagﬁrtﬁékq%[?&ﬂml%'EpJ&M%QQ@TdQéB@E%@J&&%&E&V'ded a cartridge unit,

where Qe yg)tglgtfer incor Qrgtfeosm ahgrlntheag comprising

an 1n or supplying in or each ink compartment to 4 printhead; and

a maintenance station for engaging the printhead to perform one or more maintenance functions.

In a further aspect there is provided a cartridge unit arranged to be held by a cradle within the inkjet
printer, the cradle comprising a plurality of interfaces respectively corresponding to the storage
compartments, each of the interfaces being configured to receive an ink refill unit for replenishing the

corresponding ink storage compartment.

In a further aspect there is provided a cartridge unit, wherein the printer incorporates a printhead
comprising:

a printhead integrated circuit formed on a wafer substrate using lithographically masked
etching and deposition techniques;

an integrated circuit support structure for mounting in the printer adjacent a media feed path;

and
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a printhead integrated circuit formed on a wafer substrate using
lithographically masked etching and deposition techniques; an integrated
circuit support structure for mounting in the printer adjacent a media feed
path; and RR0004-SG 9 a polymer sealing film between the integrated circuit
support structure and the printhead integrated circuit for fixing the printhead
integrated circuit to the integrated circuit support structure. In a further
aspect there is provided a cartridge unit, wherein the printer incorporates a
printhead pepmpsising fitn peinthead integratecicitgpit baving an @rpayu@hdnk
ejegtigndezzles.fatmed.onasHbsiiate A plwWalitiofink feed Gonduitsdor
establishing fluid communication with at least one ink storage compartment;
and a polymer sealing film between the ink feed conduits and the printhead
intSY SYEE" AiPSEhitE e PERAH ET Fiffe RaviHG aRh B PAY Ot SpRHUFES el that
the@eétish nozzles are in fluid communication with the ink feed conduits,
polymerageating filrarpei nigruinbrenthanrb aniidrons thickidnfamother aispect the
present ipuedtios ipreddesdaicanttidgannitiior andnkiat@rintes the sakkdge
Wil comprising.aAndak storage compartment and an ink feed system for
connection.to a g{iinntﬁlcrenab%tassemmyfgg'th array, of in eejiection QOZZleS'

. _apolyme ween the conduits an rinthead inteégrafed circuifs, (he
wherein, th |an< storage compartment has a varla['ﬁg storage \%O ume and a

dispiEREAbR VAR SEEHOA BRESEH W ERPAKE T AFEBIE STbT G EVOIIIE D
gehdhrdieink fredretiddipresaaretinerdin beuchom deniakndaes hiskinadvertently
leak from the ink ejection nozzles. In a second aspect the present invention
provides a refill unit for refilling a ink storage compartment that supplies ink

to & printhead assEIRl. eIk SHae ComRATINENLDAYING. AR RigEace for

receiving Hglen refill unit, the interface having an inlet valve biased to its closed
con?lguraﬁlonf”'the refill Will comprising: a body containing a quantity of ink;
and an iffet VR ORI rO d peRirier the e vaNE |8 thi refill will engages
therinkdrtestakdy sohthatrire! inkeiprtienbally idirrifluid communication with the
ink storage icosmpastmentinBy configimngdhe: refilhunid so that it opens the
inlakspMalv@ionthecink sacridgeatl the, sameadme thahe o

generate a negative pressure therein; such that,

ink does not inadvertently leak from the ink ejection nozzles.

In a second aspect the present invention provides a refill unit for refilling a ink storage compartment
that supplies ink to a printhead assembly, the ink storage compartment having an interface for
receiving the refill unit, the interface having an inlet valve biased to its closed configuration, the refill
unit comprising:

a body containing a quantity of ink; and
an inlet valve actuator for opening the inlet valve as the refill unit engages the ink interface so that the

ink in the body is in fluid communication with the ink storage compartment.
By configuring the refill unit so that it opens the inlet valve on the ink cartridge at the same time that

it docks with the cartridge, the risk of dust or other contaminants getting into the cartridge is reduced.

This improves the performance and operational life of the printhead nozzles.
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it docks with the cartridge, the risk of dust or other contaminants getting into
the cartridge is reduced. This improves the performance and operational life
of the printhead nozzles. RR0004-SG 10 In one preferred embodiment, the
interface has an outlet valve and the refill unit further comprises an outlet
valve actuator for closing the outlet valve as the refill unit engages the ink
interface. Optionally, the inlet valve actuator and the outlet valve actuator are
configured so that the outlet valve is closed before the inlet valve is opened
as thedgfiftcmitengagesithadricinte Haga . Qpitonally r-thedineinsalvemctuator
ang, e Qutlet.ydlvs asiHalior.aig PRt spigaknike mga’g@mpm With,@ tri-star
C“%?% Segtion for repust bending resista v%%‘c 10,2l Jateral directions. Qptlonally,
the Ink st ra&;e compartment Is ne atlve EPressurlze& so that the uantltly of

ink' T8 G PSF?{%H% BRI R s BRIF IR gAY tHe 1i‘?’i‘fifﬁ‘i‘t‘e Begay
OptivRAsIN i adHter e d e BtitretPa NP aA cPERs  PefTolRTORE Pt tri-star
comprisedafvaeiiietbvalive rastuator d0nelgsirgithe Outletalireidsttivgerefill unit
engagesntheiinkdnterfaeaupiivnalindeudbletnalvaeracturiarianeiiraqutlet

valygiagtualos.ane senfigured so that the outlet valve is closed before the
inlet valve is opened as the refill unit engages the ink interface. Optionally the

inlet valve actuator and the outlet valve actuator are both spigot-like

pro]BLTARS BRI E TSt R B8 SO OF rOb (P BSRAHE YELEEEER SN all
latetadifectivins foptienally thecirkistotaepeseohspertrserfeis negatively
pressurized so that the quantity of ink is drawn from the body when the refill
unibRBgages ithe ink terfacal 4o Adurheraspactdbargds providadadeeflwnit

INCOLRQIAIEHIM & GAHASE LI ARG BN w e faridge unit

comprising: the ink storage compartment and an ink feed system for
connection to the printhead assembly with an array of ink ejection nozzles,

whEtP IR &SRS e ES A HPEREIE RS S AT A5 tEﬁBk%i’éBk%B’iﬂFﬁ‘é"‘Eﬁ‘ﬂﬂba
displaecaisiecoiall isectsnbabitsaetitirexpab ditrve dyatiabie storage volume to
generate a negative pressure therein, such that ink does not inadvertently

leadpfranythe irksigctiannozalese iR fuptherasne atthera dsipravidediawefill

unit, WhersinWihg dnteHnAGs Q%??g?s Rormally:glosed inlet valve and a normally
open outlet valve, both in fluid communication with the ink storage

compartment; and the refill unit further comprises a docking portion having an
inkbtttelamaceahse seteadet fefthatioRCPOHIEH Harfi§ust Yeriasapyrter
engagesitbretifikoriacento actuate the inlet and the outlet valves so the

the ink storage compartment and an ink feed system for connection to the printhead assembly
with an array of ink ejection nozzles,
wherein the ink storage compartment has a variable storage volume and a displaceable wall section
biased to expand the variable storage volume to generate a negative pressure therein, such that ink

does not inadvertently leak from the ink ejection nozzles.

In a further aspect there is provided a refill unit, wherein:

the interface has a normally closed inlet valve and a normally open outlet valve, both in fluid
communication with the ink storage compartment; and

the refill unit further comprises a docking portion having an ink outlet and valve actuator formations,

which, during use, releasably engages the interface to actuate the inlet and the outlet valves so the
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RRCOO4-SG 11 cartridge fills with ink from the body because of the negative
pressure in the ink storage compartment. In a further aspect there is
provided a refill unit, wherein: the refill unit interfaces with the ink storage
compartment via a normally open outlet valve; and the refill unit further
comprises an outlet valve actuator for closing the outlet valve as the refill unit
engages the ink storage compartment. In a further aspect there is provided a
refill unit, wherein: the printhead assembly has an array of nozzles, and
dutingddseydhenink steragecampattion@nhiginagiaiaeednatii negative
presspredaavoid inadvertent ink leakage from the nozzles; the refill unit
further comprises: an ink outlet; and a repressurizing arrangement; upon
ement of the refill will with the ink storage compartment, the
[:?Pé%‘ﬁjﬁﬁ?ﬂ’ RGBS (CaUBY 3EFEBY the unit to be inwardly depressed
as TaeeTHRTHARTEPrs DI SIY A AE TR IHBSHR IS foaR LY CBTh paleinfaYst tPtough
thehinkfdutietuoyethempegative pregsurevantifopressete egeuakzrations afiduwipon
subsagentaisengagepaeninof the refill unit from the ink storage
compartment, the repressurizing arrangement releases the inwardly
deR1 gl%ggi gg@rtué tehltse Igblgtﬂher gor mpartment to re- establish the negative

crel
pressure er aspect there Is prow&ed a refill unit incorporated in a

cartfiBiyE et BiTThR] Eisﬁﬁ FEBY CtR&~ At e 8ih S4TGB SHRPREBFAYR
comprattieett PREvirgPeptsesy thlladectn i Eokhaettadbyoariiexible wall
arrangémentutoedefingsa:variable ink storage volume; and an ink feed system
for.supplyiag.fer supplying ink to a printhead with an array of nozzles,
wherein one of the.oppgsgd.wall sections is displaceable and biased to

expand the vari pLe "}Iﬁ stora vqume to create a ne atlve ressure in the
Oon engagement O € reli tht k stora om artment &1 cSSur. Z arra ement

ink storagé comp artment or av0| ertent In age e

noZ2REEPIH %4 HH*éP %B@?’fﬁ”ﬁh‘@?éeﬁ? d‘é%frﬁﬂg‘ﬁ Pt e f@fhth"tl’fé storage
interfpesnisaishyaRiebe ok eoiptb ingrs ik flowsintotiardoutoflithiestofage
compasimeniptaincheRREDD heSGill thithemellunitfyrthepgomprises an ink
outigt-a06, valveactaters o macivaling.frgsvaive s WhaR sth€ee compartment to re-

establish the negative pressure.

In a further aspect there is provided a refill unit incorporated in a cartridge for an inkjet printer, the
cartridge comprising:

the ink storage compartment having opposed wall sections connected by a flexible wall arrangement
to define a variable ink storage volume; and

an ink feed system for supplying for supplying ink to a printhead with an array of nozzles,

wherein one of the opposed wall sections is displaceable and biased to expand the variable ink
storage volume to create a negative pressure in the ink storage compartment for avoiding inadvertent

ink leakage from the nozzles.

In a further aspect there is provided a refill unit, wherein:

the interface has valves for controlling ink flows into, and out of, the storage compartment; and
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refill unit engages the interface, such that the valve actuators actuate the
valve in a predetermined sequence. In a further aspect there is provided a
refill unit for refilling an ink cartridge that forms part of an inkjet printer, the
printer also having a printhead, control circuitry and an interface for
releasably engaging the refill unit, wherein the refill unit further comprises an
ink outlet and a memory circuit for storing information relating to at least one
characteristic of the ink, and wherein, during use, the memory circuit allows
to thegantioheiguihigiinier iagatr ditoverifythat thecdiak indhavefillnuniteds
suitahle fndhesRIinieF.L0 aduithel asPegt el Gcis RIRvided: A Rlill Liihed
incsgrgglgated In a printhead maintenance assembly for an inkjet printhead,
the Bnntﬁead having a nozzle plate with an array of nozzles formed therein,
the printhead maintenance assembly comprising: a capper to cover the array
of HoZ$1Be WrrsH it privitHed e it ipr (FE8ingrrk QaeEiandriforsreagify the
nozkie plate andiwipihg lacrgsethéenbzaled ciwlierein dhietclearierdsasably
positigngdhbeiwaegn opposing sides of the capper. In a further aspect there is

provided & tefill nit-whessingtbe, pintheadassemblsincauRes e thin an
mkljqunprlnter comprising: a ma}mte ance assembly for moving between a

ag to at least F]I'ISIIC of the 1% S
capge position where the assembly covers the array of nozzles, and an
und;

Hed st s PRy FroH e dPras BT IbIAEY LI %R O rTEY tiiths
forithévigetiemkintepafsdargisnbly between the capped position and the
uncapped position. In a further aspect there is provided a refill unit for
replenishing R inkcasisidge drandnkies-priiden athedak carucdge: Aaming an
im%fiﬁlﬁ& farengaging e ik refill unit,wherein the U?KOE§JJl|f&Hj£&QJIAB[i§§S3

an ink storage com Sgr&megg&a.gggking portion for engaging the interface of
the’ cartrldnée, the doc md portion gnaving a base plate with an ink outlet for
connectidf*P8°aiR FAEtSHES A e reat AL PAREF Wity Bri&rit formations for
releasabirlengdeintgaties ihterratethenerighg enveribforriations being formed
onvthectiansensesperitireclinawat ihepbassiplatehantdpRRCOO04-SG 13 wherein
the centre of the ink outlet is spaced from the transverse centre line.

In a further aspect there is provided a refill unit, wherein the printhead assembly is incorporated in an

inkjet printer comprising:

a maintenance assembly for moving between a capped position where the assembly covers
the array of nozzles, and an uncapped position spaced from the array of nozzles; and

a motorized drive for moving the maintenance assembly between the capped

position and the uncapped position.

In a further aspect there is provided a refill unit for replenishing an ink cartridge in an inkjet printer,
the ink cartridge having an interface for engaging the ink refill unit,
wherein the ink refill unit comprises:

an ink storage compartment;
a docking portion for engaging the interface of the cartridge, the docking portion having a base plate
with an ink outlet for connection to an inlet port on the interface; and
engagement formations for releasably engaging the interface, the engagement formations being

formed on the transverse centre line of the base plate, and
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In a further aspect there is provided a refill unit for replenishing an ink
cartridge in an inkjet printer, wherein: the ink storage compartment is
partially defined by a tubular flexible wall and has a constriction mechanism
for constricting the flexible tubular wall by a predetermined amount, and the
ink refill unit further comprises a docking portion for engaging the interface of
the cartridge, the docking portion having an ink outlet for connection to an
inlet port on the interface, and a plurality of constriction actuators for
actuatingrihenge astictionmechanismnascthasrkd efittdunit engages the
interface and releases the constriction mechanism as the ink refill unit
sgngaqes.the Inieriace, In 2 ulher asoectihers Inprovided a refll wnltfor
rep?enls Ing an |nk cartrloflge in an inkjet rlnter e ink cartri ge avmg an
int&HALE for engaging the ink refill unit, wherein the ink refill unit further
cofffpisEgagetIpRapueRs e Ry AT Yo tohlsiéiktany ks etomtdqeen
intexfacesrafvdcasspigotieXtaivtinguiromitheapodyfoinnisertionant an aperture in
thanintgriatesandnaherpindhadaterabeiass: seationof ithespigot iskayedhio

the ShAPFASHRRALY e ARBIIWGIQRARMHR Eoiﬂ!ﬁl HefildSe 0 r£ﬁ9§%ﬁ§1@c§ﬁ%93d

to the cartrldgue In a further %\ﬁspect therel rOVI re 1} unit for
Strictipn a ators fOI' actuat t tI'.lC n mec IllSIl’l ast e 1 refilf unif e aéff‘s he
rep fenishing an ink cartridde in an ink] rinter, wherein the in il unit

furtﬂ‘érfa&"o fleuss tgﬁc?ﬁﬂrﬁhﬂ%?ef&?réﬁbaé ﬁﬂ‘%ﬁé‘&ﬁiﬁ@?ﬁ@ﬁ%&b iHETRISt in the
cartridge; and a visual indicator to provide a visual indication when a

predetermingc-quantityondehasfiflovéd fnomisthe: nefilk umitdpto théngarpridge. In
a fuethetaspaal.there isdproyvisedsangfilwkit.mhekein the printhead assembly

is ipROrparated. iy an: ﬂmﬁ@g&%@; comprising: an outer casing with a
hingedly mounteq( pane for access |ts interior; .and a cra dle ou%ﬁd within the

outer casing for supp ortlren%ﬁlnﬁﬁcomﬁf"aentar¥he cradle Flléll{/elrnaéea ingedly

mcﬁfﬁ‘lﬁé’ﬂeﬁt&“ﬂﬁ‘&fﬁ’ﬁ'é?%b?SHWdWefﬂ‘é’ fﬁﬁnéﬁﬁ?iﬁd‘éﬂlﬁlﬁgfﬁ‘i%é‘?fjed and removed,
wheheshin thrdlarbpsospers ton thadishian ¢k ke hingeskerdentddydbaretare tparaltel,
ande thiedith anothey paneldotik opemin the same direction. RRCO04-SG 14
In a further aspect there is provided a refill unit, wherein the printhead

aS%?J‘PQ!é{eﬁsBE&%QQ[%%QdEh AR AKIR RIS FOMP TR IDG: R L GPIRGRRB e,

pagvgmdt an array of nozzles and printhead contacts for

erein the 1n ref1 umt urtper comprise;
an ink outlet for engaging a complementary ink inlet in the cartridge; and
a visual indicator to provide a visual indication when a predetermined quantity ink has

flowed from the refill unit into the cartridge.

In a further aspect there is provided a refill unit, wherein the printhead assembly is incorporated in an
inkjet printer comprising:

an outer casing with a hingedly mounted panel for access its interior; and

a cradle housed within the outer casing for supporting an ink cartridge, the cradle having a
hingedly mounted lid that opens to allow the ink cartridge to be inserted and removed,
wherein the hinge axis of the lid and the hinge axis of the panel are parallel, and

the lid and the panel both open in the same direction.
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transmitting power and print data to the nozzles; corresponding contacts for
supplying the power and print data to the printhead contacts; and a selective
biasing mechanism, such that the printhead contacts and the corresponding
contacts are biased into engagement during printing and released from
biased engagement when installing or removing the printhead. In a further
aspect there is provided a refill unit, wherein the printhead assembly is
incorporated in an inkjet printer comprising: a replaceable pagewidth
printhead-with ey ray Ofinnzziesandjerintihe pthGantacisHors ifansmidingn
powggt@{ﬂqepggglpgggg to the nozzles; corresponding contacts for supplying the
power and print ata t%lﬁ aLnth%j contacts; and g coyer member for

aceable Wwith an arra il printhéad conta
movement etween O en osed OSI ons wherein in t e open

pogmf)‘f’fgmﬁ*’(?vﬁf|?ﬂ?1@ﬁ‘ad8§ﬁoﬂl§‘?ﬁ?ﬁ%fﬂed or removed, and the cover member
is in the CIESRUPBESRIGNS BUMPIYY P Hﬁrﬂgwegamwa%%@ prirtRBad Contactad
and the ecrfespondingredntactsudréamis\rediintbcengagententwireniiize cover
mesgiber is maveddenhe alased ResHionsdand derprinthead.conacisand

the, conrespanding sentagisdisengage when the cover member is moved to
the open positions. In a further aspect there is provided a refill unit

incorporated in a cartridge for an |nkjet printer, the cartrldqe comprising: at

led8t SHETHRPSTIPEGE BSHTSAPHHERE ARHRHES B Whstd A HBP S ARG R fom
thenbieleselr i esinpartment to a printhead; and a maintenance station for
engaging e printheadido perfertivone oramorezaaimtamance fongtiohs. In a
furthemaspachtherepsmprevidadmarefill unit incorporated in a cradle for holding
an ink CaJJIJQE&dMQ%&%@E‘f&PKJF&Q&%@Eyo@lﬁaﬁé‘ﬁ[ﬁg&% hawd @Qnﬁdglf%@lh‘é(soafnme

ink storage compartments, the cradle comprisin lurality of the interfaces
cr oranovemen etwe en an OSC OSI 10NnS

respectlvecl COI‘I’ESpOI’l to the |n oraﬂe Cco artments wherein each

of tHE THE B |%°r‘36‘%?ﬁd'ﬁfr%rd“f8aFéé‘éWé“i rFé\‘i‘ﬁeﬂﬁﬂdf@F F%ﬁfé?ﬁ@h‘iﬂ@ 'the
cothespisAavrigom Kusisraigeneonsp Sxtrite printivad fentthie prdsfresetrebropdiig ongvited
a refithomitjnwhereimthevphainibeacd assamblyocoimpiisessd RROBOAB6 15 a

pripth@ad integratedirauibfermeshansaiwaier shbstratr Msingdithagrapbically
magked,.aighing and deposition techniques; an integrated circuit support
structure for mounting in the printer adjacent a media feed path;

In a further aspect there is provided a refill unit incorporated in a cartridge for an inkjet printer, the
cartridge comprising:

at least one ink storage compartment;

an ink feed system for supplying ink from the or each ink compartment to a printhead; and

a maintenance station for engaging the printhead to perform one or more maintenance functions.

In a further aspect there is provided a refill unit incorporated in a cradle for holding an ink cartridge
within an inkjet printer, the cartridge having a plurality of the ink storage compartments, the cradle
comprising a plurality of the interfaces respectively corresponding to the ink storage compartments,
wherein each of the interfaces is configured to receive the ink refill unit for replenishing the

corresponding ink storage compartment.

In a further aspect there is provided a refill unit, wherein the printhead assembly comprises:
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and a polymer sealing film between the integrated circuit support structure
and the printhead integrated circuit for fixing the printhead integrated circuit
to the integrated circuit support structure. In a further aspect there is
provided a refill unit, wherein the printhead assembly comprises: a printhead
integrated circuit having an array of ink ejection nozzles formed on a
substrate; a plurality of ink feed conduits for establishing fluid communication
with at least one ink storage compartment; and a polymer sealing film
between ihairkipegcanduiisand the piatheaddntagnatedchicul Sthel
poymgg;gmep@yjage@ﬂn@g@y of apertures such that the ejection nozzles are
in fluid communication, with (e nk feed Ganduls, wherein.polymet, seallng
film is more than 25 microns thick. in a thir aspectt e present invention
prc?{}?des an ink refill unit for an ink cartridge, the ink cartridge having a
negative RPPIrEssisHF AR ReSTaragR BenisAriTE neAPA S sLYBTaY (hiettythead
printhead eisse foblyingahdbanhinienface-foirreceivingdhaedeiiifuiinihptie trefilteunit
comprising: a body containing a quantity of ink; and a docking portion with an
'nk[rP&‘ﬂlﬁﬂeP’X!}@JﬁiQrgﬂs'%Qdé&@re‘dﬁ%lt r@l@éﬁﬁﬁ’é‘ﬁrﬁfﬂ%%‘s@ﬁ%ﬂl
interiage, {he.docking pertion, estaplishes.fluid communication, e £Ween the

dh e Tk storage compartment throug h'the ink outlet such that ink is
dra?wa?Pafﬁf lﬂliéeb"oca‘gﬂmtf(ﬁﬁémé&ﬁwa88%88%%&%%@ﬁ%&é&ﬂ?@lblfété’%?e in
thetnRagiengadcompartment. Automatically establishing a fluid connection
upepoBngageiment Withetheccaltiidigednakesthgiuse dfitdhaetefiluiunibyery
simplenanthi Rl Ve LISIBg iheagative fresststip ihercartridgedaudicamthe
inlgmgl%%mg({ggjll‘mpeeds the refilling process. In some embodiments, the

p r'g]%rn g S ILVE actyatg formatlgnE and the interface has a
norma iciosed mllnegt valve and a norma’ffy open outlet valve, such that the ink
outlet forms a sealed connection with the inlet valve upon releasable
enfegeirmentoftieegockipyiparaotreith vt fece nOpticlsalile itheaveaize
actuatgnrfiepmatippssglose ithewutiebvaivecancisulpsedueantl propens:thetinlet
vah/g upasteleasable.engagementotthesloskpageortion with the interface.

Optionally, the yalys agtHatas farmations are two spigot like projections with
a tri star cross section. O ponzl-»jllly1 the ink RRCOO4-SG 16 outlet has a

11 ortion Wl an 1 n aurin
norma gc‘fosed val venflﬁ IS con |guredgflo open as the ink outlet forms a

se&Pé‘arel?éﬁﬁé&‘ti’é?f’?)\?ﬁh“‘fﬁ‘éhﬁ'ﬂé?r%‘t\i@eﬁctﬁég ipfe&ipfcOlishes fluid communication

between the body and the ink storage compartment through the ink outlet such that ink is drawn from

the body into the cartridge because of the negative pressure in the ink storage compartment.

Automatically establishing a fluid connection upon engagement with the cartridge, makes the use of
the refill unit very simple and intuitive. Using the negative pressure in the cartridge to draw the ink
out of the refill speeds the refilling process.

In some embodiments, the docking portion has valve actuator formations and the interface has a
normally closed inlet valve and a normally open outlet valve, such that the ink outlet forms a sealed
connection with the inlet valve upon releasable engagement of the docking portion with the interface.
Optionally, the valve actuator formations close the outlet valve and subsequently opens the inlet
valve upon releasable engagement of the docking portion with the interface. Optionally, the valve

actuator formations are two spigot like projections with a tri star cross section. Optionally, the ink
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Optionally the docking portion has valve actuator formations and the interface
has a normally closed inlet valve and a normally open outlet valve, such that
the ink outlet forms a sealed connection with the inlet valve upon releasable
engagement of the docking portion with the interface. Optionally the valve
actuator formations close the outlet valve and subsequently opens the inlet
valve upon releasable engagement of the docking portion with the interface.
Optionally the valve actuator formations are two spigot like projections with a
tri stas 650Ss.5050RseOptionally thesink aulet has ananmaliyclesed valve
that js.canfigured iR open as.thenk outlet forms a sealed connection with
the inlet valve of the interface. In a further aspect there is provided a refill unit
incorporated in a cartridge unit for an inkjet printer, the cartridge unit
g tre i BBRAdE i ﬁé‘fﬂ%éﬁ%‘h"&%ﬁd ﬂi’é?éeéf&“‘skfﬁt%‘?f’f‘f%y closed
co mlf‘é&lffrﬁé) APREBHN PR IASEBBIS WtHedrk ArFay SRk ekscrBHe Yids,
whée éilat thednkostdrage-compadme it dagiaeg variablétistigraggavolume and a
displaceable wall section biased to expand the variable storage volume to
geBﬁﬁé&%@tﬁ%@%@ié{&%ﬁ%ﬁw&&b%@%%H@ﬂ‘@aﬁ&'ﬁuﬁ%&ﬂ%ﬂ&@%% (e HY:
u On T eashbqelnkae Iem%;[llo tpeocgz!ﬂes Ina \%% aspect there is provided a refill
unit, wherein: the %nter%ace has an'inlet valve blasea to its closed
conflguratlon, and the refill unit comprises engagement formations for
rel@acaply ehyagirtgahe dmefacecandseierifilsrrogtienactb ato s e repetsiig the
inlet valve as the refill unit engages the ink interface so that the ink in the
bodyishdny ikt chicammanigatianywish dhavink.staraga.compaimerintnadusther

aspegtthere.isprevided a tefill ynit; wherein: the refill unit interfaces with the
ink storage compartment via a normally open outlet valve; and the refill unit

further comprises engagement formations for releasably engaging the ink
BB AR P AN Ah Ut AR RSB 1LY tha SR Valve
astﬂqear@ﬂaeumtcemgagés the ink storage compartment. RRC004-SG 17 In a
further aspédt sthegecisnprovideddanref Heethitswhferesmncthienprintipe stk alssemidly
haganakay.ohrezalesand, during use, the ink storage compartment is

majpipined At Qoﬁggéo%\ﬁgnm Gesure 19.avQid. nadyertant H?!&L%@JB@%J tem,ihe
noglzalsgg fothe rgftLl unit ﬁurther comprises: an ink qutlet; a

expand the variable storage volume to generate a negative pressure therein, such that ink

does not inadvertently leak from the ink ejection nozzles.

In a further aspect there is provided a refill unit, wherein:

the interface has an inlet valve biased to its closed configuration; and

the refill unit comprises engagement formations for releasably engaging the interface and an inlet
valve actuator for opening the inlet valve as the refill unit engages the ink interface so that the ink in

the body is in fluid communication with the ink storage compartment.

In a further aspect there is provided a refill unit, wherein:

the refill unit interfaces with the ink storage compartment via a normally open outlet valve; and

the refill unit further comprises engagement formations for releasably engaging the ink storage
compartment and an outlet valve actuator for closing the outlet valve as the refill unit engages the ink

storage compartment.
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a repressurizing arrangement; upon engagement of the refill will with the ink
storage compartment, the repressurizing arrangement causes part of the unit
to be inwardly depressed as the ink from the body is drawn into the ink
storage compartment through the ink outlet by the negative pressure until
pressure equalization; and upon subsequent disengagement of the refill unit
from the ink storage compartment, the repressurizing arrangement releases
the inwardly depressed part of the ink storage compartment to re- establish
the negative pressure. In a further aspect there is provided a refill unit
incQrporatedyin acartidog.foranm inkishadpter, the cartridge comprising: the
ink storage compariment.having, apposed wall.seetions connecied by,
fex&)fe all a arrang jement  to define a vaniable ink storage volu r‘ﬁe and an ink
feé&ﬂ@i?g}féirﬁ ?SF%BBFS’W\‘&CFBF%%‘Bi%@“?hﬁﬁ&%%?ﬁﬁ‘fﬁé‘&d%ﬁ? an array of
no#21E8! YWheFeR BRerigPthe opposed wall sections is displaceable and
biamed totexpaind the variable ink storage volume to create a negative
pressure in theripkssieraga-sampatstment for avoiding inadvertent ink leakage
fro g;%lﬁ%f R éfﬁk’ﬁmexfltﬁ-ﬁ{é‘?xﬁésﬁtl%@cbﬁnpm}(éﬁeﬂe% LM& WhErein:

the |nter ace Igasv%\éesfor controllln melgﬂ WSletgbdan outotb e tor

causes arto € un 1 Tom { draw orage
comp ar ment; and the re?r YJI’]I? urt%er comprises an |n OU'[ et an valtveg

acfﬁ?f’&???&trﬂﬁ?ﬂ%lhﬂﬁﬁ]iﬁ%l?}BY\}B%“Wﬁtévﬁ %ﬁ%gu’iﬁe‘ﬁﬁlﬁfﬁis‘érﬁﬁaéf@‘&“fﬁ terface,
susbPRrgitsties  divesaastrat oF S arstiiara fen islné Srreepreehatateriimisd
sequenodzilp afuxther aspechthereds providéshadfeidinknibtar refitlingeancirk
cadyigga thatiarpspart of an inkjet printer, the printer also having a
printhead control circuitry and an interface for releasably engaging the refill
} v¥ e[f]reln the refill unltf rth 'I{ com rlses an ink o tIe and .memory

er aspect thy BI‘ IS rovid C arec unit 1 m a cartr Or an 1n

cwcwt'for storing information re ating to At feast one ¢ aracterlé i€ o the ink,
antiREE EIBASE 18 wherein, during use, the memory circuit allows to the

cotfaikcipeagit W mter s datesprecte ify! tadtotheonimkidhbtriel et uplitigragitable
forwthiefiprintetabln ek funther@speaidhere is provided a refill unit incorporated in

a prntheadmaintenapsaassaphivfak wnpikielprinthead; shepidothead
haying.a nNezzie Rigte With a0 ravglreszles atmed.therein . 1hg, Rrinthead

mamtenaqce assembl comBrlsmg
storage volume to create a egatlve ressure in the 1nk storage compartment fOI‘ aV01d1ng 1nadvertent

ink leakage from the nozzles.

In a further aspect there is provided a refill unit, wherein:

the interface has valves for controlling ink flows into, and out of, the storage compartment; and
the refill unit further comprises an ink outlet and valve actuators for actuating the valves when the
refill unit engages the interface, such that the valve actuators actuate the valve in a predetermined

sequence.

In a further aspect there is provided a refill unit for refilling an ink cartridge that forms part of an
inkjet printer, the printer also having a printhead, control circuitry and an interface for releasably
engaging the refill unit,

wherein the refill unit further comprises an ink outlet and a memory circuit for storing information

relating to at least one characteristic of the ink, and
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a capper to cover the array of nozzles when the printhead is not in use; and,
a cleaner for engaging the nozzle plate and wiping across the nozzles,
wherein the cleaner is positioned between opposing sides of the capper. In a
further aspect there is provided a refill unit incorporated in an inkjet printer
comprising: a printhead with an array of nozzles; a maintenance assembly
for moving between a capped position where the assembly covers the array
of nozzles, and an uncapped position spaced from the array of nozzles; and
a medenizeddrive fomnewngcthamaintenance assembly-hetweendhs capped
positignmandifig wncapred ROsitiRN. In a further aspect there is provided a
refill unit, wherein: the docking portion has a base plate with an ink outlet for
connection to an inlet port on the interface; the refill unit further comprises

enJHdEHBAPRSTIALORS For e iedean W%“r‘?&%ﬁ?ﬁ’@%ﬁ%’tﬁﬁfé (PR gffgsscmbly for
engHgEtheithrefnTsREHEcHEING forrAEl BffthBhiaNSYef sezderiaadiHbes s
basenplaten-andatheagentte cohbhiennk outlet is spaced from the transverse
centre lingappar & tutth@e aspectdheravisiprovitdacaiyedillurit aherein: the ink

storage campanTENl s AHAI ARCnad. kU isble wall and has a

conds]trlctlca mechanism M constrlctln the flf |bIe tubular wall by a

erein t CC]C €I 1S positione OS] side cS. O ﬁg?
predetermined ambunt: and the in Funit furt comprises a plurality of

constriction actuators for actuating the constriction mechanism as the ink
reflll ulbitherigrigias thie tistederbe s BN rskemsets tier CoRY it FOREERENisM as
the ink refihuisit digengages threldnterface. In a further aspect there is
provided.ankefihatitswherein dbeaninie kefill Luaphiuphebcommprisasendn keautlet

fortﬁ%ﬂ@%ﬁ%ﬁl%om&’iﬁGﬁ?alﬂ[a@%d%ﬂl&ﬁtéﬁ‘fmﬁd{étﬁgf?‘&%’o%g a.gpigot

extendlng fromt ( 0}/mor insertion in an apertulge in tq]e interface, and

RRCOO I@gﬁwﬁeremt het Ita?énr% t?:%lggaésectl noft esplﬁpot is keyed to

th SHAPEUERHEAPRY tRE'Sberture to ensure the ink refill is correctly matched
to the cartridge. In a further aspect there is provided a refill unit, further
comprisingaasinkrolutieliion ergagingvaccomplementary ink inlet in the
cartridgeinandianyvistah indicatopie pravidecawisaakingicati ewWhep@ on te
pregdgtermined quantity ink has flowed from the refill unit into the cartridge.
the refill unit further comprises engagement formations for releasably engaging the interface,
the engagement formations being formed on the transverse centre line of the base plate; and

the centre of the ink outlet is spaced from the transverse centre line.

In a further aspect there is provided a refill unit, wherein:

the ink storage compartment is partially defined by a tubular flexible wall and has a constriction
mechanism for constricting the flexible tubular wall by a predetermined amount; and

the ink refill unit further comprises a plurality of constriction actuators for actuating the constriction
mechanism as the ink refill unit engages the interface and releases the Constriction mechanism as the

ink refill unit disengages the interface.
In a further aspect there is provided a refill unit, wherein the ink refill unit further comprises:

an ink outlet for engaging a complementary ink inlet in the interface; and

a spigot extending from the body for insertion in an aperture in the interface, and
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In a further aspect there is provided a refill unit incorporated in an inkjet
printer comprising: an outer casing with a hingedly mounted panel for access
its interior; and a cradle housed within the outer casing for supporting an ink
cartridge, the cradle having a hingedly mounted lid that opens to allow the
ink cartridge to be inserted and removed, wherein the hinge axis of the lid
and the hinge axis of the panel are parallel, and the lid and the panel both
open in the same direction. In a further aspect there is provided a refill unit
incekpanate dirarninkiebpsmie speemising. @& eplaceaale pagawiett ensure
prigtheadavith Ar-arrav.plnogelesand printhead contacts for transmitting
power and print data to the nozzles; corresponding contacts for supplying the
power and print data to the printhead contacts; and a selective biasing

e AL RS AT P& SR A M (BT PR B e corresponding
contacts AreksiHs e iressas g aganiBriaurih g primtiperatdcretéased from
biased engagenenbvhepvidnstadii grdrariemadvingtldegpninttheaditnng further
aspecttheranispovided adefilliymnit incorporated in an inkjet printer
comprising: a replaceable pagewidth printhead with an array of nozzles and
pripthead.contats for tramznr'etpp g,power.and print data, o the nozzles;
corres.poncf1 r{)g contacts for su ying 'the power anc}( rint data to the
printhead"cBITtEEI82 Ao Hret ?lﬁﬁll%?ﬁBaélF F"f‘"rf&?étﬁi%t?ﬁ"bélﬂﬂ/een open and
closed pasitibriyusiheibintin e pan eSS, Fhek sttt eaddevinstalled
or hemdyedpandithetopseromembemiscinrithetcte sedtpositiomsvetliring printing,
suchebatiheprinthaad conleatnand thereRrraspangiagicaatacts are moved

into engagementwhen the GRYEr Member.igmoved to the closed positions,
and the printhead contacts and the corresponding contacts disengage when

the cover member is moved to the open positions. RR0004-SG 20 In a

furthe AP ARETHETS FPiratiea s Fari Gt vhia rai YA ShIgE EBmprises:
at least orieritkeRitorage dornpbaihrahtnarani feedssydiembot Supghfitg ink
fromnthéor pachanipoompastnrenizte:a printhead; and a maintenance station
for engagingtheibrtheadioupgyiorm phRe.Qhdpereumaliepanee unctions: In

a further aspect U%%{r% RN %gclgtt{zgfluL W&M&Q&H&E?&Eﬂﬂ&&&!@o@!ﬁngm

hoId|n an Iﬂk cartridge W|th an ink et qn er, rtrl ge ! avmng;\
1ased nto e ement r1n n clease 14S€ ement cn
plur e'ink storage comp erits, the cracff)e compné g a plurality of

thée Pﬁa‘lﬁé"é@é@é&‘ét‘i%‘l’if‘"’éiorrespondmg to the ink storage compartments,

In a further aspect there is provided a refill unit incorporated in an inkjet printer comprising:

a replaceable pagewidth printhead with an array of nozzles and printhead contacts for
transmitting power and print data to the nozzles;

corresponding contacts for supplying the power and print data to the printhead contacts; and

a cover member for movement between open and closed positions,
wherein in the open positions, the printhead can be installed or removed, and the cover member is in
the closed positions during printing, such that the printhead contacts and the corresponding contacts
are moved into engagement when the cover member is moved to the closed positions, and the
printhead contacts and the corresponding contacts disengage when the cover member is moved to the

open positions.
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wherein each of the interfaces is configured to receive an ink refill unit for
replenishing the corresponding ink storage compartment. In a further aspect
there is provided a refill unit, wherein the printhead assembly comprises: a
printhead integrated circuit formed on a wafer substrate using lithographically
masked etching and deposition techniques; an integrated circuit support
structure for mounting in the printer adjacent a media feed path; and a
polymer sealing film between the integrated circuit support structure and the
printhead-rinfegrateds siccuilaforfixing therprintheaddntegsaded circuit to the
integrated: Gitcuit.sURRLStiycture. In a further aspect there is provided a
refl] wpik wherein e printhend. assembly,comprises; & printhead integrated
circuit having an arré)y o?jnT( ejection nozzles ormed on 1 substrate; a
pIUFEA BT TR FEE C SIS $o P et FS PTG LG C SRRITIEAHRETH Wit it least
one ink storage compartment; and a polymer sealing film between the ink
feddgonduitseanictheppnintideadilintégrateoaiiduitsiatirdorpolyingen filnanading
anamayhiapertwessuchibal ihe.gectionraezales arec b fliaibents, the cradle

COMAANGAURRNR 0K JERH CONGVES WYHRERIM RRIMINGS SEaNRG TN S
morg than 25 microns thick. In a fourth .asglencl:l'grtei}lig)riefsent invention provides
[

W TI‘C]H &ac of t Clﬂte aces 1S con lﬁl)ll' d 1o receive nit for replenls ngt
a refiil unit for refiling a negatively pressurized ink Storage compartment that

supPIRER TR S S SRt EHd 88k mbly via a normally open outlet valve, the
refill unit comprising: a body containing a quantity of ink; and RRCO04-SG
2 1llanfouttetsvalveadtpatokdenralbsingrkeiout etivaduasithecredilisanit
engagesaithadkisieraga campaitmnantwibieunk.slofagaoempaiimentds

maipiaingd Alainagativg.aressure to avoid ink leakage from the printhead.

Howeverd dutglr;agegm ink refill proces%rtrgaeurrl]ne ative pressyre is re 0}@9 \M}_en

the ink strblrnaée volume i&H fltesgutcéuréapacny. ithot ?ﬁéaﬁécﬁgt?v%e pl?ess rein
the'ifhk storage compartment, there is a high risk of ink leakage. It is possible
to re-estabfishettectineddmive rrassures dyyes il uipareasing deheormpariments
capagityeimimediatelyaftaringhlings doautdentilitheba ggative pressumeisre-ure.
established, there is a high likelihood of leakage. By designing the refill unit to
shyf TR RUIGLYRNVE: 3 LENARAES NG SIAIA96. GAMPALMANL I I&akage is
pr%\f)%gt eegd lflnrgetglglrattgt? cg(?u%%g\\lqgg El)rrlealsr%/'l g? 1rh§ egeec-tion nozzles formed on a substrate;

a plurality of ink feed conduits for establishing fluid communication with at least one ink storage

compartment; and

a polymer sealing film between the ink feed conduits and the printhead integrated circuits, the

polymer film having an array of apertures such that the ejection nozzles are in fluid communication

with the ink feed conduits,

wherein polymer sealing film is more than 25 microns thick.

In a fourth aspect the present invention provides a refill unit for refilling a negatively pressurized ink
storage compartment that supplies ink to a printhead assembly via a normally open outlet valve, the
refill unit comprising:

a body containing a quantity of ink; and
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established. In one preferred embodiment, the ink storage compartment has
an inlet valve and the refill unit further comprises an inlet valve actuator for
opening valve as the refill unit engages the ink storage compartment.
Optionally, the inlet valve actuator and the outlet valve actuator are
configured so that the outlet valve is closed before the inlet valve is opened
as the refill unit engages the ink storage compartment. Optionally, the inlet
valve actuator and the outlet valve actuator are both spigot-like projections
with a tri-stararess sectwnfopsiebustbending.sesistance dipalslatarakorage
dirggtinsenOptionally, the refill unit has a normally closed ink outlet, wherein
during use, the ink outlet opens and forms a sealed connection with the inlet
valve as the refill unit engages the ink storage compartment. Optionally the
ink' SEPRYE EDFAPAIITARE B8R Ialdr¢as e thie Tetli e el
cofipiieds Bevpiretwianse REfefatarorer cirenindg veive as trreeredithanibdrgages
thetimgstdragé 6 partment WOiptiothathedie iletvalve aktuatgrcanphtivenoutlet
valiaaciuatonsa e isorfigy e sepdhad the-autieh alvedscglosed bafgrathe
'n|%¥c}é§:!\6§ iR %%E&%Qe%c%g‘cl@f%{éﬁlhﬁe%%@l%ﬁﬁk%ﬂ lﬁﬂ%@&gaﬁ%ﬂéﬁ’éﬂ@ét

e inle

Optsltoa ak , there is a. hl aftggkaa'ned ﬁh%e(slluril:lgt Malqul % to shut t%e oul?let valve
SplgOt e pro eCtIO S Wlt]h a tri-sta CI’OSS sect on for robust bend Ing

re<TStAREE T SN YRS A BIFEREOHS. GRRONATTY T PEHERTENSSPE NN ATy

closedliftdoutlet, wherein during use, the ink outlet opens and forms a
sealedt: pormedtidndwititthe il gtrval venastive: refith unit ehgageks: thilink
StolREe CORAUEIMENtIRRGRO 4322 Inva furtheraspestbere is prayided
a r&ﬁ%&}[ﬁﬁadf‘ Q%R%ﬁ?etge 'Hlé% GRAGCAR YRt Lo Bd'i‘i& UQK@&BE&@J% Jhe.garidae

LII’]I¥1 ITIP a e com artmg 9 n ink feed system for
e outlef va Ve ose e ore t et va V as the re 1 %t ﬁa%es thelink storage
connection to the printhe assem an array o jectlon nonIes

WP B8 rﬂ?‘&&P&d&%‘?ﬁ%ﬁ?ﬁ%ﬁ?ﬁ&%ﬁ puREBI abpagE S RisatlE o
dispiteeseab e hvali-section siias & rbuehdsedint thiestariablblatmtdigstiveiume to
geneiateln thegsitivie: pressurelhaseinpsuchthat-tnkivdaasanot inaduerigntly

leak froms theaink-sirctionneggas: ¥na fuhefinspestdeis ispeaided a refill
unit, wherein: the ink storage compartment has an interface for receiving the

refill unit, the interface having an inlet valve biased to its closed

configuration; and the refill unit further comprises:
Optionally the ink storage compartment has an inlet valve and the refill unit further comprises an inlet

valve actuator for opening valve as the refill unit engages the ink storage compartment.

Optionally the inlet valve actuator and the outlet valve actuator are configured so that the outlet valve

is closed before the inlet valve is opened as the refill unit engages the ink storage compartment.

Optionally the inlet valve actuator and the outlet valve actuator are both spigot-like projections with a

tri-star cross section for robust bending resistance in all lateral directions.
Optionally the refill unit has a normally closed ink outlet, wherein during use, the ink outlet opens

and forms a sealed connection with the inlet valve as the refill unit engages the ink storage

compartment.
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engagement formations for releasably engaging the interface; and an inlet
valve actuator for opening the inlet valve as the refill will engages the ink
interface so that the ink in the body is in fluid communication with the ink
storage compartment. In a further aspect there is provided an ink refill unit for
an ink cartridge having the negatively pressurized ink storage compartment
and an interface for receiving the refill unit, the interface having a normally
closed inlet valve and a normally open outlet valve, both in fluid
comaTuicatino: withithevink stanage: cospoarkmentwberain e iedjl prniter,
furiper compHses.g-dagking portion having an ink outlet and valve actuator
formatone ATLICIEN N e, e AREKING PorLan, ElResAll F1gages
the interface 10 ac uate e Infet and the outle tva?ves So the Cartrid

with i FERCHEE HEs Bektse of the negatlve pressure in the ink storage
cotfifsitirie ik Yaragsertvetaespe  terci S Presvielee anfetiiselpieatig rpgpection
cohiprisingraahtinkudiittetoragnd durepressunizincgairangementsiwheheha inpon
engagament eltheicafilunit withduenink gorage compartment, the
repressurizing arrangement causes part of the unit to be inwardly depressed
as he ink from the bod |§egla AV |n o _the ink storage compartment through

I't €T, aSlpi)Ct I'E) IS V1 lll’ll wherel
the 1Ak ottle yt tlve pressureé until pressure equalization, and

Rﬁ]@@bglfr%‘:%pﬁfﬁ?fﬁt Eftﬁ‘g&ﬁ“dféfﬁfaﬁééﬁé‘&%@?ﬁ%%‘t“&ﬁi’?%l?gffﬂc&%f‘ fiothitie
ink'3teraged Eompatethaeie tienrgdressurizing arrangement releases the
inviandiyn depressednpastsof the ink storage compartment to re- establish the
NeGatMe PEeSSKIBnsRracfcibeaspechthata:g pravided a refill unit

incorpRraigd a@uﬁ&%&%ﬁg“fﬂé A '@'N?&MU}E% lﬂl}ﬁengaﬁg&ﬂﬁéﬁ%?!%@ Singk: the
mkeg rage g mp ent h avmg Wlﬁpgse wall sectlons connected by a

communica nk's m
flexiblé wa rrangement {0 define a vanapie | &é)torage volume; and an ink

feed system for supplying for supplying ink to a printhead with an array of
no¥rAdytheidtere thesnertf e B plodedwa seckionsidscdisplateatske ahd
biaseshtiocepanddhemariableunkn storagevetuinie te: crghietateégativehaving
pressthaiinithe iRk sinrage.comparipenttorawiding inadvareitdnkleakage
frof, (e, NO%ARRment,
wherein the refill unit further comprises a docking portion having an ink outlet and valve actuator
formations, and
wherein during use, the docking portion releasably engages the interface to actuate the inlet and the
outlet valves so the cartridge fills with ink from the body because of the negative pressure in the ink

storage compartment.

In a further aspect there is provided a refill unit, further comprising:
an ink outlet; and

a repressurizing arrangement,
wherein upon engagement of the refill unit with the ink storage compartment, the repressurizing
arrangement causes part of the unit to be inwardly depressed as the ink from the body is drawn into
the ink storage compartment through the ink outlet by the negative pressure until pressure

equalization, and
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In a further aspect there is provided a refill unit, wherein: the interface has
valves for controlling ink flows into, and out of, the storage compartment; and
the refill unit further comprises an ink outlet and valve actuators for actuating
the valves when the refill unit engages the interface, such that the valve
actuators actuate the valve in a predetermined sequence. In a further aspect
there is provided a refill unit for refilling an ink cartridge that forms part of an
inkjet printer, the printer also having a printhead, control circuitry and an
inteptacafeuselaasabyh-engagingthe fefillhdmit, smagreinghendfifleunit further
co mm@gmgmgg%%@ms FMEMAVGHGWE fk Starng Riraatianmirliating

at/ aﬁ: one characteristic of the ink, and wherein, during use, the memory
circun allows to the control circuit to interrogate it to verify that the ink in the
refill unit is sunable for the printer. In a further aspect there is provided a refill
unfe iesrporera i & peivdpedelhiainteARreedds s envislse for aminkipfigetier. the
prirthegdstheiprinthead having a nozzle plate with an array of nozzles
formask theraibotbemphinthaadppainien anea assesalyy copplisiag ircuGapger to
coygf-fhe.amanofngzziesuhendne printhead is not in use; and, a cleaner
for Lngagin the nozzlle E)k?te anp Wlppg across the nozzles, wherein the

an 1In Oor su y1n 1nthe 1th an arra

cleaneris p Sé?{?ofﬂresa‘pgé een opposing siles of the cap fIfilfé )004-SG 24
In 4"FiFtheF Sspeetriier IS i det deretle ﬁ?ﬁf"?ﬁﬂ‘?é?é’fﬁa[ﬂ&‘?)‘f?ﬁfﬁ]éé{&
asgernsNPigrinesipssraterdtire ainssirkiehpiik tEree Mprsine! rhaiAnszedeaent
assenbleddomovingleetween a capped position where the assembly covers
the array of nozzles, and an uncapped position spaced from the array of

no@q&th%@mg&%%chglygg%mQM;QQ the maintenance assembly

befiesnis.canped, positpnand e dncapped pesilon. I afuther gepect

here Is provided a re Unlt r rep enls Ing an |n cart n an |nf< et

prlﬁ‘f’erffﬂ A R E B ﬁ%\\?}h‘@‘tﬁh%‘ﬁt‘@ﬁ‘&&‘é“f&“éf’fd&@j‘i‘ﬁ‘ggfhee%‘iisr%?ﬂ’i‘ Bt
whietigirnifisesiaie fesfilitutaie corh Prigesyali dethastoreitre dsrrpartmenteardoeking
postipenfer engaging the interface of the cartridge, the docking portion having
a base plate with an ink outlet for connection to an inlet port on the interface;

anql a further aspect there is provided a refill unit for refilling an ink cartridge that forms part of an
inkjet printer, the printer also having a printhead, control circuitry and an interface for releasably
engaging the refill unit,
wherein the refill unit further comprises an ink outlet and a memory circuit for storing information
relating to at least one characteristic of the ink, and
wherein, during use, the memory circuit allows to the control circuit to interrogate it to verify that the

ink in the refill unit is suitable for the printer.

In a further aspect there is provided a refill unit incorporated in a printhead maintenance assembly for
an inkjet printhead, the printhead having a nozzle plate with an array of nozzles formed therein, the
printhead maintenance assembly comprising:

a capper to cover the array of nozzles when the printhead is not in use; and,

a cleaner for engaging the nozzle plate and wiping across the nozzles,

wherein the cleaner is positioned between opposing sides of the capper.
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engagement formations for releasably engaging the interface, the
engagement formations being formed on the transverse centre line of the
base plate, and wherein the centre of the ink outlet is spaced from the
transverse centre line. In a further aspect there is provided a refill unit,
wherein: the ink storage compartment is partially defined by a tubular flexible
wall and has a constriction mechanism for constricting the flexible tubular
wall by a predetermined amount, and the ink refill unit further comprises a
dockingpetien ferengaging helinefaceiohihencastridgavtheind@gking in an
portign hawing.ansipk outlet for connection to an inlet port on the interface,
and a plurglify of. consifction aclualors fractyaling lne.consticlion
|

) nee r mOving between g capped po: overs
mechanism as the |nf< refill unit engages ﬂTE mtgr?ace ané releases the

colf$aESh aEn I SN I PeRtf it BIe HER GEY tHE ittbrface. In a
further agdpEErReIaVR B ravide BaretirasieramapleNrsAiRt smahk cartridge in
anrinkjet prdtencaiyedipkidartridge having an interface for engaging the ink
refill unit, wherein the ink refill unit comprises: an ink outlet for engaging a
complementary i nletinthedmeriace:.ARfna SRRt exiending:figmihe.
bogly fgr isertion.n an aperire in (he nicyiage, and wherein the lateral cross
section 0 thé spigot |srl<eye {o the s ape defined by the aperture to ensure
the IS PRI RS EOIr8dy TATEhed to the cartridge. RRCOO4-SG 25 In a further
aspect there ig"provithselcanefitneniit for replenishing an ink cartridge in an
inkj@bging terjiowengizitieninkerefitl dinit funtier dompiisasttiamhink oubtlet fare
engaginghr.camplesnantarns inknalgtrinthe isantielges and a visual indicator to
Dr‘%}{!g?g‘erﬁ‘el‘{t' shalindicationwhenapredetermingd quantity ink.nas, flawed

r

frogn efill unit into the .cartfri ge. Iq a furc}her aspect there is provided a
on the transve centre lipe ol the™base na .

reflﬂnﬁlenilt, wherein ﬁ?e rinthea asse‘?ﬁlbel’)?1 IS incorporated in an inkjet printer
coMSHEIAY “Hi olitBT BERING WReF S AR Mot ifad panel for access its

interior; and a cradle housed within the outer casing for supporting an ink
cantridgecthecradieihawngia rdiingediyirounted lid that opens to allow the
inkacastridgetehadnsariad-and iemavedwwineribithe.nings.axisnafithe lid

and the NINGE AR AR pRane! Arg.palRleh ANd.ihe.ld.and the panel both
open.in the same direction. In a further aspect there is tgrowdfelgl a reyll upit,
the ink refill unit further comprises ag cking.portion for engaging the interface of the cartridge, the
wherein the prlnlirhea sem ?y IS corpora?écf n‘? an
docking portion having an ink outlet for connection to an inlet port on the interface, and a plurality of
constriction actuators for actuating the constriction mechanism as the ink refill unit engages the

interface and releases the constriction mechanism as the ink refill unit disengages the interface.

In a further aspect there is provided a refill unit for replenishing an ink cartridge in an inkjet printer,
the ink cartridge having an interface for engaging the ink refill unit,
wherein the ink refill unit comprises:
an ink outlet for engaging a complementary ink inlet in the interface; and
a spigot extending from the body for insertion in an aperture in the interface, and
wherein the lateral cross section of the spigot is keyed to the shape defined by the aperture to ensure

the ink refill is correctly matched to the cartridge.
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inkjet printer comprising: a replaceable pagewidth printhead with an array of
nozzles and printhead contacts for transmitting power and print data to the
nozzles; corresponding contacts for supplying the power and print data to the
printhead contacts; and a selective biasing mechanism, such that the
printhead contacts and the corresponding contacts are biased into
engagement during printing and released from biased engagement when
installing or removing the printhead. In a further aspect there is provided a
refill umithevhpreinethe printheadinssemi iy is snconparataddn ann inkiepprenter
COMRLising & replaceable. ggggyg;dth printhead with an array of nozzles and
printhead Lantacts for transmittin ng.power and print d]gtgx to the nozzles;

t

or eng a a COIl'l k1 € Cal

correspond % contacts e power and prlnt ata to the

ying
printhead €dfi &&%‘"‘“%;‘iﬁ"ol’r%l“éﬁ?/%?%W%S?WSP%W&?{%H‘E‘B%W&&H B and
closeydesiibrisiterrciiedepen positions, the printhead can be installed
or removed, and the cover member is in the closed positions during printing,
suchathattheprintheagdcantacisiang Merepikespantingesntacsaradaved
intqengagementvwien the cover member is moved to the closed positions,
and the Prlnthead contacts A d the c rreegggg;gépsgts ontactscplsengage when

ter casin, y ounte anc

the cover memberis move to the OF n positions. ﬂz“ﬁd?fo SG 26 1n a
P

further a8F8CE IE¥E 1 HPSWAGEE Y8 ifﬁﬁp?ﬁt%taﬁd?ﬁfér&f‘ﬂ%e heSFtHage RS an
inkjeeptinnerneddid durameryee ebmpiidiigaradbe dsteore ilkenstsraryelcompartment;
anvihkdeed Isystern dohsipplyirginkfen theaarn eaghairk gdmpartment to a
printheadkcaiadna (R 3intenangenstatiomiodicsngaging the printhead to perform
one or more maintenance functions. In a further aspect there is provided a
ref|II u ncorepc)ogated cradﬁ1 for h%ldln an |nh dartrldg‘e within an, in jnet

€I as e ISH)I'OV.I edare assem is incorporated in

prmter the CArtri aving a pfuraflty of the ink's storage compartments, the
cratli! Qfﬁ‘fﬁﬁ?@ﬁ‘i‘é‘“ﬁ plurality of interfaces respectively correspondlng to the
ink storagerismpartateiits privbrefeiihenerrbfitrrednteracedes eamfigived to
receiveithe pokaefill pinitionseplenishing the corresponding ink storage
compartmgid,Hid ks isshfsillers is Rravidrdia.refil yrihuherei the

printhead ags@MAlY;GOmRRISES: sﬁ'f‘clpéﬂmﬁl@&%%&@%ﬁ!&g Sirguitformed,on a
wafer substgate usin I|thog1r%Brh|call mas

contacts are biased into engagem ing printing an released from biased engagement when

installing or removing the printhead.

In a further aspect there is provided a refill unit, wherein the printhead assembly is incorporated in an
inkjet printer comprising:

a replaceable pagewidth printhead with an array of nozzles and printhead contacts for
transmitting power and print data to the nozzles;

corresponding contacts for supplying the power and print data to the printhead contacts; and

a cover member for movement between open and closed positions,
wherein in the open positions, the printhead can be installed or removed, and the cover member is in
the closed positions during printing, such that the printhead contacts and the corresponding contacts
are moved into engagement when the cover member is moved to the closed positions, and the
printhead contacts and the corresponding contacts disengage when the cover member is moved to the

open positions.
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etching and deposition techniques; an integrated circuit support structure for
mounting in the printer adjacent a media feed path; and a polymer sealing
film between the integrated circuit support structure and the printhead
integrated circuit for fixing the printhead integrated circuit to the integrated
circuit support structure. In a further aspect there is provided a refill unit,
wherein the printhead assembly comprises: a printhead integrated circuit
having an array of ink ejection nozzles formed on a substrate; a plurality of
ink feed conduits for establishing fluid communication with at least one ink

storageePRament-anda Relymenssaling filmbehuesnihg nkieedn.

conduits and the printhead integrated circuits, the polymer film having an

cartri ?e COIn'PI'ISIHg. . . . . . .
array of apertures such that the ejection nozzles are in fluid communication

with T PR EOHAUE Wherein polymer sealing film is more than 25
miétdrdedisRiemie fiRphasprictemehp pegehiniirantiore Bro viIedadem unit for
refilimgtannekisioragengampasimentdsepplyingna prnthesdeasse mishowith an
array of nozzles, wherein during use, the ink storage compartment is
mainfaingd.aka NegatveRessHIS 0 A¥idoadverantinkiieakass fiamdhe
nozzLes thke refill unit comprising: RIf%COO4-SG 27 a bod contgl mgr%]
within an t printer, the cart € aV1§ga urality of the ink stora econ%;ra]rtmer} s, the cradle
guantity .o?nlrlﬁg an ink out e%, anda Fepressurlzmg arrangement; wherein,

upSHBHGAGEIHEHY Sr tEFEITI RS e SR O G B e U aithartetie
represssueizivRy e rpigerhie pniird dsryseirt SR thlerifilk Wibia g eviipetiment to
be dmwardiingdiepresgecbasathennk from the body is drawn into the ink storage
compartment through the ink outlet by the negative pressure until pressure

eaalizaflon,Ande RN SHRSSAHARR diseRIagsMARKOL AR (I it from the
ink storage.c%m .artmegt.the I’%EI’GSSUI’I Ing arran Erﬂ%ﬂt relleq?est %

rinthead 1n ated di for d on a watfer sdbstrate u 1ca

inwardly de resseg rar.t of the'in storage compartment t5 re: ‘estabiish the
neffstive prédstive” $HBIHK storage compartment is maintained at a negative
pressurextangeguier iniede alkagyesfroimctiemprintl ettt tHowedercntiurini srdipid:
refildrocess, the negative pressure is removed when the ink storage volume
is filled tq gapREWIROURS HegrtiMeERESHIHIN JNRURK R @IEFRhead

CO%@QQEE‘GRLH for fixing the printhead integrated circuit to the integrated circuit support structure.

In a further aspect there is provided a refill unit, wherein the printhead assembly comprises:

a printhead integrated circuit having an array of ink ejection nozzles formed on a substrate;

a plurality of ink feed conduits for establishing fluid communication with at least one ink storage
compartment; and

a polymer sealing film between the ink feed conduits and the printhead integrated circuits, the
polymer film having an array of apertures such that the ejection nozzles are in fluid communication
with the ink feed conduits,

wherein polymer sealing film is more than 25 microns thick.

In a fifth aspect the present invention provides a refill unit for refilling an ink storage compartment
supplying a printhead assembly with an array of nozzles, wherein during use, the ink storage
compartment is maintained at a negative pressure to avoid inadvertent ink leakage from the nozzles,

the refill unit comprising:
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there is a high risk of ink leakage. By slightly increasing the compartment's
capacity as soon as the refill is disengaged, the negative pressure is
re-established. Depressing a part of the ink storage compartment during
refilling will reduce its volume. However, when the refill unit releases the
depressed part, the capacity is correspondingly increased and negative
pressure is re-established. In some embodiments, the ink storage
compartment has a flexible wall portion and a constriction mechanism
wherein dwingobisrithe fepiessuiizing arrangement engages the constriction
meghanism. 1o make it constrict the flexible wall portion inwards. Optionally,
the constriction mechanism has two axially spaced, rectangular collars with

SSurizZifg arrangement;
four panelrs exten ng stween th em one of the panels being. situated on

calhSIAE ST EEERYtAY %Wﬁr‘%kfé%bgéé?%wmﬁl’fdhfﬁg’fﬁ?%‘é%’ﬂﬁ%‘Fﬁ‘ffemem
arrapgeprenftis fiulorssnetnatsracbatior Profeeashe dirakden s kyige the
foulrsides ok onietofighenestang diandohkairs oarmdbinheiseapastrsiutovearplsstive
othgi.Gelias; sauthat the panels bow inwardly to constrict the flexible wall.
Onfignally.qihg &%&Q&QJ@&?OP%}%T tmenknasandpigt ééﬁalﬁ/ &.ARd an outlet

valve and the ref|II WI| urth er coerlges an inlet valve actuator for opening
I¢. SSuriz sest € 1nwart ssed art Oft e 1n storage compartment to r
the ﬁ'nf tvalve as the refill unit engages “the | storage con’%part ent, and an
ouffstlhis %f’éfﬂ%?t?)’i”‘sfs&l‘ecloang the outlet valve as the refill unit engages the
ink storage compartment. Optionally, the inlet valve actuator and the outlet
valtte iactuatorangrcanfigured-pedthante o uttetuabvweds closgdzbetoredhe
inlgtiMalve ifRpenadiasihe refillbwilsengagesdbesitk steraga camparment.
RF%QQ&%%&&%QM@W% %ﬁﬂ@@gﬁv@gmﬁgﬁmﬁmgag flexinle.wal

porfion and an‘s’l%ﬁﬁﬁ? e Meeh el I3 M nergin. durin eusecat Gity 26 oo g e 19

arran eme t engages t Iction mechanism to ma e It onstrict the
flesiBlesdisrsetiot ?ﬁ%ﬁo@esﬁﬁtibﬁéﬁS?hﬂﬁee%o‘Pfé’fFFéﬁéﬁ ARSI RES two
axiapsaeetirectdhrpuial rediiars withefollirsemersenaheariding s dn them,
onecpttheéppanelsbeing situatediaydachssidel of ghiecectarguiassoolkars.
respesiivelyo@ndthe. pessysizisg aengameniis faursenskictesmastuation

projestians m@aqa%gqs&neagessm%g%ﬁg@fﬁeﬂ&fng@% ot R REIARIYIAYm
collars and, in use ﬁ?ﬁﬁ’ t]?wards the other cqlla SO that the Exanels bow
flex

. tom { constrictt rtion 1ipwards. Optio the str ction mechanism has two
inwar fy 0] COFIS'[I’IC Bf)e wa ﬁ %5 cf’na?l‘ay%he INK Storage comparfment

ha&* &litsed Ser i airs &ﬂéf%ﬁ?%%‘?ﬂﬁ“ﬂﬁ‘e% PEHE I FORHE I ESPAPTHEES an
inletwpai e epstuakor for refyeriRgctiies rivevabbe sad ttherrefilFuairergaeges thie
inkcostoikag ecoampaniment .andean agletivatve saictvater fonclesinglihelattlet
valyg as.thesgfillowilliengagesthednk Siofaer KMRaiMent. QpRtienalnthe
'”'%M%}!ﬁof’flﬁwa@ﬁ%%gh SRHHEEYANE AGHRARE AlE.confloNRd.so0akhe

outlet valve
unit further comprises an inlet valve actuator for opening the inlet valve as the refill unit engages the

ink storage compartment, and an outlet valve actuator for closing the outlet valve as the refill unit
engages the ink storage compartment. Optionally, the inlet valve actuator and the outlet valve
actuator are configured so that the outlet valve is closed before the inlet valve is opened as the refill

unit engages the ink storage compartment.
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is closed before the inlet valve is opened as the refill unit engages the ink
storage compartment. In a further aspect there is provided a refill unit
incorporated in a cartridge unit for an inkjet printer, the cartridge unit
comprising: the ink storage compartment and an ink feed system for
connection to the printhead assembly with an array of ink ejection nozzles,
wherein the ink storage compartment has a variable storage volume and a
displaceable wall section biased to expand the variable storage volume to
gengiata piregativapressure dhes eimxsuchihatinkndoessaotiin advertently
lea, framthe: IRk RIGGHARNAZZIES IR IERETRAARELINR R iR ALRAVIdR.3 refill

unict H\Milp?{ elrﬂ:equ% in storage compartment ha_s an inte_rface for receiving the
refll? unit, the interfacé aving an inlet valve biased to its closed
configuration; and the refill unit further comprises: engagement formations for
rel QREANN Bhepatiado e htaTEe eridial SPiet velvecdatcRlesy T8k Bpenay the
inletwalivebas dnshefibnwil ngagesiteiinicinterfaceisy tratdheuinkdithe
boeypisiveifluich cemeunicatiomaithhtheink-siekag e campaniraent arranged to
RF%%Q&%%%%JDO%EU Uﬂﬁ_ef r@c’?&@&&#ﬁ%ﬁ‘s L%d?_ﬁ?ﬁ’sig el el Lt faraniink,
caqﬁrlqgeep rrllgl\snbrg)gv E\garqggatlvq% Rﬂ?ﬁ?%g%&, ink storage compartment and an

. (0] con? h .
interface for receiving the refill unit, the interface having a normally closed

inlet valve and a normally open outlet valve, both in fluid communication with
thePirikngt thgjek sonapeanmenenvbiiaraiirtieyeefifl nititurthered kgrdeeia
docking portien Mavinglaninitotitlepand valve: agtuator formatiopgeatheink
wheseid dupieghisandhe dacking periivnrelkasablyangages dtbefintarface to

actyale theinletandths.-Qutlet valves so the cartridge fills with ink from the
body because of the negative pressure in the ink storage compartment. In a

further aspect there is provided a refill unit, wherein: the refill unit interfaces
withPHRE K S tBFAGE TP AN ERCUTE X MOTTHAIN Bi5e Bltet VANV, 4 Vthe
refitlcinyit hafetvabecuphpisesonmebrdimishill folsratksnbefik selessaliyergaging
the ink storage compartment and an outlet valve actuator for closing the
outlet valve as the refill unit engages the ink storage compartment. In a
furper AsREGEINRIL IS RINMAGH:R (Rl R IRGrROLAled iRidcartHgasfaL.an
n kl!heetc ggi%ee rlin11:p ceomprising:
the ink storage compartment and an ink feed system for connection to the printhead assembly
with an array of ink ejection nozzles,
wherein the ink storage compartment has a variable storage volume and a displaceable wall section

biased to expand the variable storage volume to generate a negative pressure therein, such that ink

does not inadvertently leak from the ink ejection nozzles.

In a further aspect there is provided a refill unit, wherein:

the ink storage compartment has an interface for receiving the refill unit, the interface having an inlet
valve biased to its closed configuration; and

the refill unit further comprises:

engagement formations for releasably engaging the interface; and

an inlet valve actuator for opening the inlet valve as the refill unit engages the ink interface so that the

ink in the body is in fluid communication with the ink storage compartment.
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cartridge comprising: the ink storage compartment having opposed wall
sections connected by a flexible wall arrangement to define a variable ink
storage volume; and an ink feed system for supplying for supplying ink to a
printhead with an array of nozzles, wherein one of the opposed wall sections
is displaceable and biased to expand the variable ink storage volume to
create a negative pressure in the ink storage compartment for avoiding
inadvertent ink leakage from the nozzles. In a further aspect there is
provided a refill unit, wherein: the ink storage compartment has an interface

fo rlﬁ%'ﬁ?zﬁé‘@l)le&@g?cgl%%%@m tt@@ﬂ@ﬂllf&qmrﬁh&&n&gﬁmﬁg m@yégglo@m@s&g;ed
controliing inf lows, nies.and,Qute.(hie stprags compariment. and he.qol
unit com rises valve actuators for actuating ‘the valves when the refill unit”
end8R L thE YR taT AR e Ll R BAE Tha NPaRid A4 fSPU 4Rt T R AR & Tries
pregieretifiied sequence. RR0004-SG 30 In a further aspect there is
provided tee refilluinitdoer refilfing adorkkartivd geithat fdrmgepardtvalfaruindjet
prirtgfaithe penter also having a printhead, control circuitry and an interface
forv&ﬁél%ﬁ%ﬁﬁlg usentg@m&ymsi U&m&wl&cﬁg@mnﬁerﬁw'@JA@{LJ&A EIQ%H&QJH‘E&E‘SGS
an ok oyliet and ameman. e tengringniomation, felaling lo,ateqst
oné characteristic of the ink, an erein, durlng use, the m mory circuit
all WA S HREEBHHrol circuit to interrogate it to verify that the ink in the refill
unit is suitable for the printer. In a further aspect there is provided a refill
incorponatedpintahgeintheatdnaifitenantedssembly for an inkjet printhead,
thanprintheachBadng @ RZUeRigeMthanaayphaozzlesdermed therein,

th%&%ﬂ]ﬁ?ﬁdﬁl@@&ﬁ%@e@ 9&%&%@1@%&9@%'&@&%@ Qf?g%lﬁg {Q GRVELDe array

of nozzles.whan the punibead 15 notin uses.and,, 2 gle Jl%pf%&ﬂ%a&'%@ e

nozzle Féq[ré an wiping across the nozfles wherein the cleaner
po%ﬁ'ii?ﬁé&“‘B@fWébn opposing sides of the capper. In a further aspect there is
provided a refill unit, wherein the printhead assembly is incorporated in an
inkied rintieseompr 8ipgyideMmadnitenance@ssermbly:fad mbvinghbetmieen i
cappedpasitimwhere the assembly covers the array of nozzles, and an

U”ﬁ%ﬂ&%&?%%&%é&%ﬁ%%@ ‘859&@&%@%9&@%&%%%99ﬁe%ﬂ?é%%%%eqm{?

for,moying the majnienance assembly between the capped

an ink feed system for supplying for supplying ink to a printhead with an array of nozzles,
wherein one of the opposed wall sections is displaceable and biased to expand the variable ink
storage volume to create a negative pressure in the ink storage compartment for avoiding inadvertent

ink leakage from the nozzles.

In a further aspect there is provided a refill unit, wherein:

the ink storage compartment has an interface for releasably engaging with the refill unit, the interface
having valves for controlling ink flows into, and out of, the storage compartment; and

the refill unit comprises valve actuators for actuating the valves when the refill unit engages the

interface, such that the valve actuators actuate the valve in a predetermined sequence.
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position and the uncapped position. In a further aspect there is provided a
refill unit for replenishing an ink cartridge in an inkjet printer, the ink cartridge
having an interface for engaging the refill unit, wherein the refill unit further
comprises: an ink storage compartment; a docking portion for engaging the
interface of the cartridge, the docking portion having a base plate with an ink
outlet for connection to an inlet port on the interface; and engagement
formations for releasably engaging the interface, the engagement formations
being fomnxnegonihe transve iseicantie: isaiof thelbaseplate randwheeein the
cenie. pfi e dak Al el dsSRRee Ao the Jranavs e Fentreding R fyrther
asgect thghre is prowded a refill unit for replenishing an ink cartridge in an

ink] et pl r|nter lflwe ink cartridge having an interface for engaging the ink refill
unﬁ’h‘iﬁ’g‘ HV?%PBQ%“&BMB%%W“&‘F%@B@& fge@%%%ﬁ%ng R TR oaY
tubeiripgiexitigs Ras Fhaprr s o sitiekiordmechanism for constricting the flexible
tubdiariwedtihyuge predeterminedadomounits whergirrtie imkorehil univduitiherthe
comipii ses-aideckingpartivmdpimngaging the interface of the cartridge, the
docking portion having an ink outlet for connection to an inlet port on the
mtgrf c%eand a Iurall%gf cogﬁ nctlon A tuators for actuatn

I as ectt ere 1S nco 1n a inthead mﬁ ntenanc assembl for an
COﬂStI’ICtIOﬂ anism as the in Unlt e ages e interface a

relélé%‘gl’fﬂ‘éa%]?%’t?f&%ﬁ ‘ﬁ’fé‘éﬁ&?ﬁéﬁ%"% YR T PEAINGHIE (REAYAGES the
intetfilcad migeharth eraRipechieitsis provided a refill unit for replenishing an
ink cartriegepin @noirkjetjprinterozthevink tarifidge! havinguananterface for
engaging theninkorefillamitewhergindhg wiire fillddnite somprises: the ink outlet
for gRgAYDgA.SAmplRmEanan Nk iBlet b iterface; and a spigot

extending from the body for insertion in an aperture in the interface, and
wherein the lateral cross section of the spigot is keyed to the shape defined
by 't ABEAIFE & idura dherTHK Pafilt i Lo et MGteRBb s e i, In
a fisliherigisireepthiege is provided a refill unit for replenishing an ink cartridge
in an inkjehpriaters ashergifothevinkoeefidnunitpparmphise shthehinksoutletders
engaging AP lamanianpiakanlet indhae:cartkddes; angd-ayisdal indicator to
provide g yisyalindication,wihen ARiedeiermingd.gvanti inkhas

position and the uncapped position.

In a further aspect there is provided a refill unit for replenishing an ink cartridge in an inkjet printer,
the ink cartridge having an interface for engaging the refill unit, wherein the refill unit further
comprises:

an ink storage compartment;

a docking portion for engaging the interface of the cartridge, the docking portion having a
base plate with an ink outlet for connection to an inlet port on the interface; and

engagement formations for releasably engaging the interface, the engagement
formations being formed on the transverse centre line of the base plate, and

wherein the centre of the ink outlet is spaced from the transverse centre line.

In a further aspect there is provided a refill unit for replenishing an ink cartridge in an inkjet printer,

the ink cartridge having an interface for engaging the ink refill unit, the ink storage compartment
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flowed from the refill unit into the cartridge. In a further aspect there is
provided a refill unit, wherein the printhead assembly is incorporated in an
inkjet printer comprising: an outer casing with a hingedly mounted panel for
access its interior; and a cradle housed within the outer casing for supporting
an ink cartridge, the cradle having a hingedly mounted lid that opens to allow
the ink cartridge to be inserted and removed, wherein the hinge axis of the lid
and the hinge axis of the panel are parallel, and the lid and the panel both
opemitm theisame disaatioriblavalfudhei.aspact theraiis provideidiagrefil uipit,
Wh@g@ﬁg@@l@bpgpgmgﬁgmw is incorporated in an inkjet printer

comprising: & Ispiaceahle pagewidt printhesd wihan piiex ofnoggles and
prlnt ead contacts for transmitting power "and print { d4ta to the nozz
RREGE11655 6 SrHaLpBHBnTY 18‘6?1%&?8?8?‘?&6’6|S9|ﬁ’d‘¥ﬁté’%%8? é{‘heaf‘"’ﬁﬁﬁ‘fd
dat e piintHE R Contaciy: ering erhigaop rasing yRacharlisitillsah that
theprrthieade-dontadisiand theogrespordingncontatisdieubiatediatohe
engageament during printing and released from biased engagement when
installing or removing the printhead. In a further aspect there is provided a
refrll ut'ﬁrt WhGI‘? the (rlndtr(rieadf ssem te | nlSrhncorlp ated in an mklgt rinter

€I aspecC I'E) 1S are cartridge 1n 31}1 rinter,

comprisin replace ewrla“ﬁ print ead with an arr es and
o SRRSO A A OMGHBIEP B SEUAR B s,
corrEgpeRNding contacts for supplying the power and print data to the
printheacdhecohtadtsfoangagngcovenpmembe ifonmovementdeivieen open and
closed pesitignsendiereim iﬁbﬁﬁ&y@&&ﬁemsiﬁiqnsp&hﬁemmha@dc@aﬂdbe installed
or [emavedh.and.ihe s%?\éﬁ LMEWRENIRR ED%&J%@%B%%&QQ%M%%QELGI&“Q'

suc ht attrl rlnt ead ontacts an the corresponding contacts are moved
ein refllls orrec matched to the cartr

into engagement wnhen the cover mémber is moved to the closed positions,
and the printhead contacts and the corresponding contacts disengage when
thercovetepaenibesids mevdsd dortenipiseisnosititsris nhcarfiehie pruigpelgritifsre is
providead tee rafilfunitiincoppersated in a cartridge for an inkjet printer, the
cartridgeiamphising: atleast SRR BIOIAgRE P aRIgAtind

a visual indicator to provide a visual indication when a predetermined quantity ink has

flowed from the refill unit into the cartridge.

In a further aspect there is provided a refill unit, wherein the printhead assembly is incorporated in an
inkjet printer comprising:

an outer casing with a hingedly mounted panel for access its interior; and

a cradle housed within the outer casing for supporting an ink cartridge, the cradle having a
hingedly mounted lid that opens to allow the ink cartridge to be inserted and removed,
wherein the hinge axis of the lid and the hinge axis of the panel are parallel, and

the lid and the panel both open in the same direction.

In a further aspect there is provided a refill unit, wherein the printhead assembly is incorporated in an
inkjet printer comprising:
a replaceable pagewidth printhead with an array of nozzles and printhead contacts for

transmitting power and print data to the nozzles;
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an ink feed system for supplying ink from the or each ink compartment to a
printhead; and a maintenance station for engaging the printhead to perform
one or more maintenance functions. In a further aspect there is provided a
refill unit incorporated in a cradle for holding an ink cartridge within an inkjet
printer, the cartridge having a plurality of the ink storage compartments, the
cradle comprising a plurality of interfaces respectively corresponding to the
ink storage compartments, wherein each of the interfaces is configured to
receive therdsgoreiilcunitfasraplgnishing thenCpire&Ron dingiiikslorags; and
compartment|p i {MEhehaske cltherensriavideda cafill it wheeip the
printhead assembly comprises: 2, printhead Inteqrated.circult formed,on a
wafer substrate using ﬁ%ﬁograp Ically masked etcrhlng and éeposmon
techtiGied:; dr e gratBdGtcuit support structure for mounting in the printer
adjacent a media feed path; and RRCOO04-SG 33 a polymer sealing film
betweenhthenntegratedocidetitrsilpportvsiricturgiahd theephinth @adpintetnated
cirguitfeinfbxingthenprinthead integrated circuit to the integrated circuit

Support SEYCIUIGe J &M@ﬁ[h@a%%&%ﬁl%ﬁ Spravided, il ipitwherein

th(—:‘trglrslnttgearg(l1 vggggmmlly gomprises) a printhead integrated circuit having an

array of Ink ejection'nozzles formed on a substrate; a plurality of ink feed

conduits Y3F EEPABRS AR 0h & BOMABHERHSRNRATH Gt A% roREedk St age’
compartmhent: ariePa soRaTrersdeitiag fitet Heshedmaneink feed conduits and
thevprititheaddniegraied oirpuits;athen Botyniied dilrmaavinglan axay@iber is in
apedues ssehdihatiiberainelion nezaies a@doofuid Ganmurigatian: swithdhe
ink fegd canduits. wherain, pelymersealing.fim ispare.ihaiier, migiens thick.

In a.si?ft asEJectt e Joresent&nvention rovides an jnk cartrldge for an inlﬂet
rinthe contacts d t corresponding contacts lsg%g?% When the cover mem E)F]IS moved to the

prifiter, the cartridge” comprising: an in ge compartment having

opP588E WAl sections connected by a flexible wall arrangement to define a
variable ink storage volume; and, an ink feed system for supplying for
supplyingeinipdo @eprintead withllanicntayofidozz les:;dhiereinpkjoneod the
oppesed wakksegctions is displaceable and biased to expand the variable ink

Stofage NOMMEIQ Sraale.A.negative pressure in the ink storage
compartment for aVOidlll’.llrgg inafcrivertent ink. leakage from the nozclz!](ralg.

an eed system for supplyiirg ink from the or each ink compartment to a printhea

a maintenance station for engaging the printhead to perform one or more maintenance functions.

In a further aspect there is provided a refill unit incorporated in a cradle for holding an ink cartridge
within an inkjet printer, the cartridge having a plurality of the ink storage compartments, the cradle
comprising a plurality of interfaces respectively corresponding to the ink storage compartments,
wherein each of the interfaces is configured to receive the ink refill unit for replenishing the

corresponding ink storage compartment.

In a further aspect there is provided a refill unit, wherein the printhead assembly comprises:

a printhead integrated circuit formed on a wafer substrate using lithographically masked
etching and deposition techniques;

an integrated circuit support structure for mounting in the printer adjacent a media feed path;

and
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An ink storage compartment with a flexible wall between two rigid walls is
particularly suited to providing a variable ink volume that stores ink at a
specified negative pressure. One wall can accommodate the necessary inlet
and outlet valves while the second can be movable and biased away from
the first. By applying biassing force to a plate, it is a simple matter to
determine the biassing force necessary to provide a desired negative
pressure within the ink storage volume. The basic “accordion’ structure can
adopt many shapesanch celapse: toalanastaerapohnmne dareffic gmtdek

USQEe It SRME & MBRAINENS PNE Lidhe Wall sections s fixed ithinHgr..

cartridge and has an inlet valve for connection to an ink refill unit and an
outlet valve for connection to the ink feed system. Optionally, the
disPratEaB RERAT SR L HEN 18 BiSER 4 By A ESHET AR P SRR GO BB PtSnally, the
inléPARkFYt et A RS Ars oR it eldnto Beivpertd farmddin sedstespectively
by dhlerifiky peiilf gnitasitgpgageshineiikcstiorageicomparknent. i@ptionally,
thednletand gutlet valves are configured such that the outlet valve is closed
befoye, the it Hﬂ%@t&%&%@ﬁﬁe@&cﬁﬂﬁlﬂ?mh HRiLERgRAAES he: l‘_ﬁ'éuﬁl%g e
compartment, RRC004:5, 34.Optionally ane of the. wall sections s fixed
Wil’?]]l% tFle cartrla%e .anef hak an‘iniet valve for connection to an ink refill unit
and 8B & ERE tor connection to the ink feed system. Optionally the
disphareaabangyattigedtion rBotsidsedd Byt dndtant force spring. Optionally the
inlet and outlet valves are configured to be opened and closed respectively
by thesilakaspefillnd pitsas itvengagesdhan itk starade.compal pientnQptianally
the jpletapd outlet valves are configured such that the outlet valve is closed
befre e, iniet valve s opened 2. e refl unit engages. the nk storage,
compartmegrlt. Inﬁp.a flrther agsﬁgct there is provided a tartri ge, wherdin the
ink S {etge BBRTIAr s R84 Variable storage volume and a displaceable
wailh gedtrIrybrasetsterbigsandunt ivariksl e rsteskeng & Volurriey 1 nefélse raterca
negative gpeessurgpherei ssucks thatpinkatbesinatdhadvententlyaleslk iftomrife
Ink/8jBGL e Br-ROZHESvNa IR e BKNRELLNEFB i REOMIOS @ SRR E YR, ink

wherein:dhenegasively pressurized ink storage compartment has an
interface for receiving a refill unit for refilling the ink storage compartment,

the interface having an inlet valve biased to its closed configuration; and the
refitP it COMHTRREEMEHEHY CoritEiNHG A GIAM T O ks particularly suited to

providing a variable ink volume that stores ink at a specified negative pressure. One wall can
accommodate the necessary inlet and outlet valves while the second can be movable and biased away
from the first. By applying biassing force to a plate, it is a simple matter to determine the biassing
force necessary to provide a desired negative pressure within the ink storage volume. The basic
‘accordion’ structure can adopt many shapes and collapse to almost zero volume for efficient ink
usage.

In some embodiments, one of the wall sections is fixed within the cartridge and has an inlet valve for
connection to an ink refill unit and an outlet valve for connection to the ink feed system. Optionally,
the displaceable wall section is biased by a constant force spring. Optionally, the inlet and outlet
valves are configured to be opened and closed respectively by the ink refill unit as it engages the ink
storage compartment. Optionally, the inlet and outlet valves are configured such that the outlet valve

is closed before the inlet valve is opened as the refill unit engages the ink storage compartment.
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engagement formations for releasably engaging the interface; and an inlet
valve actuator for opening the inlet valve as the refill will engages the ink
interface so that the ink in the body is in fluid communication with the ink
storage compartment. In a further aspect there is provided a cartridge,
wherein: the negatively pressurized ink storage compartment has an
interface for receiving an ink refill unit for refilling the ink storage
compartment, the interface having a normally closed inlet valve and a
normally open outlet valve, both in fluid communication with the ink storage

com@ﬁsm%m;oaaﬂsiJQ%J&@HSM&&Qmmﬁiﬁs\%ar@l@Q% GAINNG & A antity:of

Inks, andl REGAOF6, 2.8 docking.porfion aving anpk outlet and vaive
actuator formations, the docking portion, oTurlng use, re]iréasably engaging the
interface to actuate the inlet and the outlet valves so the cartridge fills with
inKRERTh e pbaipatiatridieciths Wegbtive pressares ffrifie ink storage
compartment. In a further aspect there is provided a cartridge, wherein: the
neggibsely pressurizaddnk siofagacampatnpntisaiangadians sfilledky

a refll yaitvia g, Lonal i QRE AL alve; and the refill unit comprises: a
body containing a quantity of ink; engagement formations for releasably

glnﬂ%he ink storagge compartment; and an outlet valve actuator for

cIo FHEPthe s RE ARy héﬂfﬁseafreecfi’ﬂfﬁﬁ’i‘fdeshﬁ‘ébaég‘etﬂ%l?hﬁ‘@fdsréﬁﬁd before the
comipiarinserRensdfivetrséH adjrasters dhed s spressieRstbateeitridge, wherein: the
ink storage compartment is arranged to be refilled by a refill unit; and the
refill unit comprises: a body containing a quantity of ink; an ink outlet; and a

re Hﬁ%sft?&ld{é?&ﬁ}gc%@&g EJJL‘RQE whigheu RQQe%Q&arQ?J}.‘SQ%f &Eﬂaﬁn{&i'uaw . with the
ink SEQ@%? mé ar'?f]hp%r m et 1eca ses paItof the unit to be ipwardly depressed
as the‘ink from rawn into the in stora & compartment tﬁrough
theSARSHIEEBY ﬁﬁ?sﬁré&ﬁff\}b Predatips %ﬁ%ﬂ%?@%’é‘iﬁéﬂ’é‘ﬁ%‘d}’f)%% Ak ghggion
whietlegipon subsequent disengagement of the refill unit from the ink storage
compartment, releases the inwardly depressed part of the ink storage

COMRPARRERIQ HerestaRigh 1b8ridge, wherein:
the negatively pressurized ink storage compartment has an interface for receiving a refill unit for
refilling the ink storage compartment, the interface having an inlet valve biased to its closed
configuration; and
the refill unit comprises:
a body containing a quantity of ink;
engagement formations for releasably engaging the interface; and
an inlet valve actuator for opening the inlet valve as the refill unit engages the ink interface so that the

ink in the body is in fluid communication with the ink storage compartment.

In a further aspect there is provided a cartridge, wherein:

the negatively pressurized ink storage compartment has an interface for receiving an ink refill unit for
refilling the ink storage compartment, the interface having a normally closed inlet valve and a
normally open outlet valve, both in fluid communication with the ink storage compartment; and

the refill unit comprises:

a body containing a quantity of ink; and
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negative pressure. In a further aspect there is provided a cartridge, wherein:
the ink storage compartment has an interface for releasably engaging with a
refill unit for refilling the ink storage compartment, the interface having valves
for controlling ink flows into, and out of, the storage compartment; and the
refill unit comprises: a body containing a quantity of ink; an ink outlet; and,
valve actuators for actuating the valves when the refill unit engages the
interface, such that the valve actuators actuate the valve in a predetermined
sequente pRRBINNASGR6UR@fviRe raspe i thess. isrevitedreocakiigge,

furms‘arsa%grag&gh@%@mtm;@ertagguﬁwﬂﬁa%am &ggiRgaedill it ger wefilling
the rtrl ; erelnotngemkggt eprlnter in% ngratesa pré Itrpe(reltad, control

. I'OIH ?u C ;ﬂessure m stora; ..
circuitry and the refill unit, the reflll unit comprising: a body containing a

quantity of ink; an ink outlet; and a memory circuit for storing information
relStiny hsratreadere HereHdbtatisee vk ink, which during use, allows the
contretmirclittosnternogste it torverifethatrtheehi ba tfidedefilh whilt usisuitable
forniheapréipéesudar aafdrther aspect there is provided a cartridge incorporating
a qgm%gqgt@gmfggance assembly for an inkjet printhead of the inkjet

printer, the prlnt'g aglmharllyln a nozztl 1plate with an array of nozzles formed

antit
therein, wherein the rlnt maintenance assembly comprises: a capper to

cov‘é‘?‘%ﬁﬂe’é{rﬁ"é@a&f‘ﬁS‘EET&SWH@P#?ﬁ@g&?d’Ehét&dgfscﬁ’é‘fafﬁnﬁ‘gemgnd a cleaner for
engatsifry Ve ibpPidophitana e Wipiny asrissiflenicrzies hhisksleagrer being
positipmedbetween opposing sides of the capper. In a further aspect there is
provided a cartridge, wherein the inkjet printer comprises: a printhead with

an pravsef NeZZies: @ malnienance.assembly for moving between a capped

poi&'fﬁ[?S%Qeer?oth%t%ésn%%mrg' LSQVEIS NG BaY:qT.nozzIes, and an uncapped

position space

the refill unit comprlses
a body containing a quantity of ink;

an ink outlet; and
a repressurizing arrangement which, upon engagement of the refill unit with the ink storage
compartment, causes part of the unit to be inwardly depressed as the ink from the body is drawn into
the ink storage compartment through the ink outlet by the negative pressure until pressure
equalization, and which, upon subsequent disengagement of the refill unit from the ink storage

compartment, releases the inwardly depressed part of the ink storage compartment to re-establish the

negative pressure.

In a further aspect there is provided a cartridge, wherein:
the ink storage compartment has an interface for releasably engaging with a refill unit for refilling the
ink storage compartment, the interface having valves for controlling ink flows into, and out of, the
storage compartment; and
the refill unit comprises:
a body containing a quantity of ink;
an ink outlet; and,
valve actuators for actuating the valves when the refill unit engages the interface, such that the valve

actuators actuate the valve in a predetermined sequence.
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the array of nozzles; and a motorized drive for moving the maintenance
assembly between the capped position and the uncapped position. In a
further aspect there is provided a cartridge, further comprising an interface for
engaging an ink refill unit for replenishing the cartridge, the ink refill unit
comprising: an ink storage compartment; a docking portion for engaging the
interface of the cartridge, the docking portion having a base plate with an ink
outlet for connection to an inlet port on the interface; and engagement
formations for releasably engaging the interface, the engagement

RR&Q@#&%&&%@QG@}%(@M heindformed SRihe Fransverse.critgyline of the
base ate, the centre of thttﬁelnk o(ytlet being spaced from the transverse

a of refillin

centr gﬁ%e In a further aspectt ere is provided a cartridge, further
co MBF?&H’@ ﬁﬁeﬁﬁéﬁéwéof&?“éﬁdéa?ﬂ’éaér?‘iﬁ?l Féfﬂi'ﬁﬁﬂdFBF ?é‘ﬂl%rhtré’ﬁ“i e
caftigErsvherein the ink storage compartment is partially defined by a

tubular flekebeonailinthereartyidgefurther comprising a constriction
mechanisimfaicenstricting the flexible tubular wall by a predetermined

ama%&‘&@o&hﬁniE‘ckrﬁ%fﬂllf&!ﬁgnwmm&%t%JQRQX&QQJ@#EHBgfﬂlQMQ%‘Mh%JﬁlE'
and a docking port 'Orém?tr ?m%a gthe in t%gtaﬁe n?(f the caytrid seéutlﬁﬁedfor King
portion having an ink outl connection to an inlet port on the interface,
an8"dPlurality of constriction actuators for actuating the constriction
mechanism as the ink refill unit engages the interface and releases the
constrigtienspe dlaamisrovasitherirides éfilirpmitidi serigage sdheninte agen! f foa

furthekpspactiheradspeopisadia satddoayifditherepmprising aLefithsrnisand
angdnterface;for engaging an ink refill will for replenishing the cartridge, the

ink reflll nit com risin abody ontalnmg a quantity of ink; an ink outlet for
herein t 6 I'lIl he main! nance as m

engaglng a comp ementary In %t in‘the interface; and a spigot extending

from the bodyafi?f’ﬁffﬁfﬁ‘(fhtﬁ’ﬁ aéﬁye?ﬁ%%ﬂ?%“ﬁ‘?‘lﬁ}? PRRAFA S hEFetitthe lateral
cross section ofi¢rnsr Spignstdindibyetide ke ol apenglefiriediclpgzzles, the cleaner

being positioned between opposing sides of the capper.

In a further aspect there is provided a cartridge, wherein the inkjet printer comprises:
a printhead with an array of nozzles;
a maintenance assembly for moving between a capped position where the
assembly covers the array of nozzles, and an uncapped position spaced from
the array of nozzles; and
a motorized drive for moving the maintenance assembly between the capped

position and the uncapped position.

In a further aspect there is provided a cartridge, further comprising an interface for engaging an ink
refill unit for replenishing the cartridge, the ink refill unit comprising:
an ink storage compartment;
a docking portion for engaging the interface of the cartridge, the docking
portion having a base plate with an ink outlet for connection to an inlet
port on the interface; and

engagement formations for releasably engaging the interface, the engagement
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the aperture to ensure the ink refill is correctly matched to the cartridge. In a
further aspect there is provided a cartridge engageable with an ink refill unit
for replenishing the cartridge, the ink refill unit comprising: a body containing
ink; an ink outlet for engaging a complementary ink inlet in the cartridge; and
a visual indicator to provide a visual indication when a predetermined quantity
ink has flowed from the refill unit into the cartridge. In a further aspect there
is provided a cartridge, wherein the inkjet printer comprises: an outer casing
withradningaecly mraunied-panelfotaccras it piernor:, RROO4BGnBBuaet

cradle, haused withinthe outar.¢asing for supporting an ink cartridge, the
cradle having a hingedly mounted lid that opens to allow the ink cartridge to

be inserted and removed, wherein the hinge axis of the lid and the hinge axis
of (R& PR Parairesy St USRS THE SRrRE AL BERE BotEBPed i the
saffidl dectisRe i fiitErFd&pect there is provided a cartridge, wherein the
inkyétprrittenkcormarisegarana il acedbléadewidtvpriltidacwith an array of
nozzlescandrptisthead sicontactsfon tiansiiting pawerandipisl data-touths

nozzles  HRHASRANMING contacts for supplying the power and print data to the
pri&tr}&apfﬁ:iontacts and a selective biasing mechanism, such that the

[ . . .
prlntehea contacts and the corresponding contacts are biased into

engagement dirhg PRAIG &t Fetta8ed%rom biased engagement when
instaithgeorieriovirgghetsrivtHead! hs afitedialsparntiareiiyiprovicet it
calftriclgescidinereinnthi@dn kjebcpninterccomprisasy oAcreplateablepadewiditng
priptheadiwithnaonafikay ohhiezzesanc ponthead eentaels fof dansmiiiag

powerARd Rrntdaidiefha.neszles: GRgsPonding contacts for supplying the
power and print data to the printhead contacts; and a cover member for

movement between open and closed positions, wherein, in the open
po8ifiSHE tABBHPRRELE Ear b THEEY S PRSI Bl tHE'COVET Hieber
is imgteenghosedepbanidrrgeriuihigeprrtitiies etintratilitig grimthiead contacts
and the ecorsponding gentactsSare moved into
an ink outlet for engaging a complementary ink inlet in the interface; and
a spigot extending from the body for insertion in an aperture in the
interface,
wherein the lateral cross section of the spigot is keyed to the shape defined by

the aperture to ensure the ink refill is correctly matched to the cartridge.

In a further aspect there is provided a cartridge engageable with an ink refill unit for replenishing the
cartridge, the ink refill unit comprising:

a body containing ink;

an ink outlet for engaging a complementary ink inlet in the cartridge; and

a visual indicator to provide a visual indication when a predetermined quantity ink has

flowed from the refill unit into the cartridge.
In a further aspect there is provided a cartridge,

wherein the inkjet printer comprises:

an outer casing with a hingedly mounted panel for access its interior;
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engagement when the cover member is moved to the closed positions, and
the printhead contacts and the corresponding contacts disengage when the
cover member is moved to the open positions. In a further aspect there is
provided a cartridge, further comprising: an ink feed system for supplying ink
from the or each ink compartment to a printhead; and a maintenance station
for engaging the printhead to perform one or more maintenance functions. In
a further aspect there is provided a cartridge arranged to be held by a cradle
withérdia @dnkjetitprintendhestrac eugompy ising arplgaliycalitaifacesgedy
re%ﬁ!@&ﬁ!ﬂ)ﬁﬁ%ﬁ@%l@&ﬂ@iﬁ&%ﬁbﬁﬁ&f@%m@é?m%ml& each of the
interfaces bei eing, cc configured to receive.a |ka reﬁlll unit for replenishing the

creimn € axis O anc

correspondlng in storage com artment. are§G 3911 a further aspect
there is prosvitiaes Bdéﬁ?fﬁﬁlﬁéel\mﬁlé?%%l?ﬁl@ Bﬁﬁfjé'i;‘iﬂ%fbrporates a printhead
comprising: a printhead integrated circuit formed on a wafer substrate using
litho g faytieicatbyt thasked vetdhingraind depositionkie otimiquesrian integrated
circuit suppgitsbieisigrado pinasiating inathe priciessasjasani.a media feed

Pata.A06ha - RAVIIET %@'5&9 filruRetyigen the integrated circuit support

structure and thg rlnmgS d S|£|t dtrl%'frcu::\;vrecr%gdfqlrng%lngotpe printhead

mtegrated) circut to the mtegr tsupp rt structure. In a further
asPetbiieraspitlided a cartridge, wherein the printer incorporates a
printhead sgesthp HisHg e oprivithesd rtctpreiatcedonitraniity apvetpeaging ink
ejectionsneazles iformedonnadstlRsirates aad plianaditiroof inkedead eonduiis for
estaklishivgdisdneanpunigation with at least one ink storage compartment;
and a polymer sealing film between the ink feed conduits and the printhead

integrated circuits, the er fil vin rray of apertures such that
e R S i e R Cal r  82l conduite
polymer SEBRFGHAMBEINY ISR 2 8 i er8%E thitkP il deventh aspect
thepresenttinventisrprovdesradefit bnivfgesefilling an ink storage
compartrenipwitihganninte ffacefiontele asablyangaging with the refill unit, the
interfacedhaving Malves for controlling ink flows into, and out of, the storage
compartrpg)()gr mgbgﬁfdlln%E%QMe%m&En and closed positions, wherein, in the open
positions, the printhead can be installed or removed, and the cover member is in the closed positions
during printing, such that, the printhead contacts and the corresponding contacts are moved into

engagement when the cover member is moved to the closed positions, and the printhead contacts and

the corresponding contacts disengage when the cover member is moved to the open positions.

In a further aspect there is provided a cartridge, further comprising:
an ink feed system for supplying ink from the or each ink compartment to a printhead; and

a maintenance station for engaging the printhead to perform one or more maintenance functions.

In a further aspect there is provided a cartridge arranged to be held by a cradle within the inkjet
printer, the cradle comprising a plurality of interfaces respectively corresponding to the storage
compartments, each of the interfaces being configured to receive an ink refill unit for replenishing the

corresponding ink storage compartment.
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a body containing a quantity of ink; an ink outlet; and, valve actuators for
actuating the valves when the refill unit engages the interface; such that, the
valve actuators actuate the valves in a predetermined sequence. Actuating
the valves in a predetermined sequence allows the refilling flow rates to be
controlled and can isolate other parts of the ink feed system to the printhead
which may affect the refilling process, or be affected by the refilling process.
For example, it is useful to maintain the ink storage compartment at a
negativenprepauiietasprevent nkleakagefrospthe-printhead a lowewer, during
a RROAN4-SG 40 refilling process, the negative pressure may be temporarily
removed and ik leakade;may.ocer i the. oulef.valve jo the pripthead is not
closed before ana. n some embodiments, the Interface has a norma fy
cloRdFift RV I By & ction to the outlet of the refill, and a normally
open ink BRerAREI GO FEBNTEBEIHA R B &t Privtheadiasim e reidades ryh:
usenthe valve actuators close the outlet valve before opening the inlet valve.
Optionallyydutingausesidhedrk storage.compartpentsmainaiksthadnkat a
negative Prasayreanddbe Yale AGHRIER fanRt AciHale e dpiet alve until
the outlet of the refill has a sealed connection with the inlet valve. Optionally,
the valve actuators comprise an inlet valve actuator and an outlet valve
actiA{BYRIETE A tHEPTRISE § AR de AR BHEPIRE Ot VS Akbtor are
botapidst-like projections with a tri-star cross section for robust bending
resistancerinhall lateratdiredtions g @ptiondliyk daeidnisstarCross! sectipustare
configurggltaikey inteaerrasposndinglyrshanadapertues indhedntertase to
en§[g;a%et%ﬂggmgrj§a%atched to the correct ink storage compartment.

Optionall the interfa e has an rr’r@llg closed in(!et valve f rconngction t(?]the
oyme?ff;ahrll% 1Im between the 1ink teed conduits Tn the printhea 1nteﬁrate circuits, the
outlet of the refill, and a norma y open ink outlet valve for corthection to an

inkf&Y PHTtHERU SVASTAT BTN ULE thit Uaaiie o4 Strators togd erytitien
valvigh Hefokdeesirerdpil. ey isletaliap/émOptiorradiipaldfinirugehithe ink storage
compartment maintains the ink at a negative pressure and the valve
actyatersdlspet dctuate theninlai-vadve: wilildheRrieholihe wefilhas a

sealgd.coongaHan with.the inlet valve. Optionally the valve actuators

comprise ; mlet.valvgt crtgﬁ\]t%itat 9 ﬁer}f?cléﬂgvt ryal\{e actuator, wherein the

. ngaging wit valves . .
inlet valve gcﬁﬁ]ga%o and the outlet valve actuatdr are both spigot-like
profe GRS AR B0t -8tare resd dEctFRTor TSt H-Nding resistance in all
latexd] diteetivhse:
a body containing a quantity of ink;

an ink outlet; and,

valve actuators for actuating the valves when the refill unit engages the

interface; such that,

the valve actuators actuate the valves in a predetermined sequence.

Actuating the valves in a predetermined sequence allows the refilling flow rates to be controlled and
can isolate other parts of the ink feed system to the printhead which may affect the refilling process,
or be affected by the refilling process. For example, it is useful to maintain the ink storage

compartment at a negative pressure to prevent ink leakage from the printhead. However, during a
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Optionally the tri-star cross sections are configured to key into
correspondingly shaped apertures in the interface to ensure the refill is
matched to the correct ink storage compartment. In a further aspect there is
provided a refill unit incorporated in a cartridge unit for an inkjet printer, the
cartridge unit comprising: the ink storage compartment and an ink feed
system for connection to the printhead assembly with an array of ink ejection
nozzles, RRCOO4-SG 41 wherein the ink storage compartment has a
varigiblg; staragevelime prdatlisplaceahleywalb sachonk biasedhio @xpantk
the)&{@{i@nlemr@ggle\é@15159@1(;96@@@@}5@4&1a negative pressure therein such
that ink  does; “em'rlﬁ‘dl}{te! e”ﬁ’ leak from the;ink gjé ()'Pc%nﬂeoc leSmn shituther
asp ect there Is provided a refi I unit, wherein: the Ink storage compartment
su H‘Bﬁ‘é@l iffR f‘d“ﬁ"f:ﬁliﬁﬂ‘ifé’d&ké{%ééﬁ‘ﬁi‘;fm RETARHA RS S p&ﬁ%ﬁﬂ%&&‘iﬁ}% Bikged
to HE Bosd EHAREIAAES CatisbV e Tl eRsfififthiBleColipisdedhgdgasnent
formeationsforseleasablyengadingkie irteifapesanduainhdmigt valveradtvator
for.opaenirgnthe dnlehmaivewas thadefill uei engagesdhe ink irtardaceso that

th%ﬂmﬁiﬂythl@ QR@XJ&J& LU%&QQMMMQ@UQJLM%HL@ Y SINRD R ator, wherein

CO’L‘JJa{ ment, in.a furiner asps “Q%E%i'%r bt ds%%go%eg” it W ear ein; the

interface has a normai closed Inlet valve an en outlet valve,
SoligRiaWitited f@d?ﬁl‘ﬁ@ﬁ‘?ﬂ‘&ﬁbﬁ%‘%ﬁﬁ the' RS EBrSR c StRioA Ph FARECRE refill
uniefigthae edAspds ey BcdirmgPprttdnsredrer Anchik et aal valvethe

acte@toriarmations;onthiok stougingnpsepseleasably engages the interface to
actuate the inlet and the outlet valves so the cartridge fills with ink from the

b06¥t1|81%%§%%@R&@%Q%QMQM%% W& &E&ﬁ‘&'%ﬁ%ﬁ‘%@h&é&mp&m@@m Ha

further aspect the ere is ided a refill unit, wherein: the ink storage
anorm en 1n OUI Oor connectt ntoa mkjet I'1 ead Crelfl iiunn the_valve
compart eht supplies |nk to a printhe d asse “tne Tefill unit interfaces

W|t‘?ftt‘ﬁt@r?ﬁP?t@?ﬁ&&@éﬂ‘ﬁﬁﬁﬁ%‘é’ﬁ‘l‘?ﬁéﬁ“&lﬂﬁr‘fﬂ‘éﬂiy open outlet valve; and the

refill unit further comprises an outlet valve actuator for closing the outlet valve
as theonafilduig vengage sithe: ink storagegompariment deaifustheraspeet
thergisqarevided el weihiwhekaini theoink starage GynRaKkmentsupplies a
prigthead. assembly with an array of nozzles, wherein during use, the ink
storage compartment is maintained at a negative pressure to avoid

inadvertent ink leakage
Optionally the valve actuators comprise an inlet valve actuator and an outlet valve actuator, wherein

the inlet valve actuator and the outlet valve actuator are both spigot-like projections with a tri-star

cross section for robust bending resistance in all lateral directions.

Optionally the tri-star cross sections are configured to key into correspondingly shaped apertures in

the interface to ensure the refill is matched to the correct ink storage compartment.

In a further aspect there is provided a refill unit incorporated in a cartridge unit for an inkjet printer,
the cartridge unit comprising:
the ink storage compartment and an ink feed system for connection to the printhead assembly

with an array of ink ejection nozzles,
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from the nozzles; the refill unit further comprises a repressurizing
arrangement; upon engagement of the refill will with the ink storage
compartment, the repressurizing arrangement causes part of the unit to be
inwardly depressed as the ink from the body is drawn into the ink storage
compartment through the ink outlet by the negative pressure until pressure
equalization; and RR0004-SG 42 upon subsequent disengagement of the
refill unit from the ink storage compartment, the repressurizing arrangement
releasas theninwiaged by tlepressad:paiinf shegdnkisterage compantmeaenictadke-
esaklish thnnegatyePiessuiswi A further.aspedt el sRivided.a:xefil
unil incorporated ina, cariridae for an iniget printer, the cartridge comprising:
the Ink storage compartment ?1avmg opposed wall sections connected by a
flexible wall arrangement to define a variable ink storage volume; and an ink
fedeladysbeririest Seppiinditer sippiindgdisi:to a printhead with an array of
noreles siwberemaonenoithieopposedniall sectidns is displaceable and
biasedida.expanddbe aariakie ink sloiage uelimeado create a negative
Pressuks IRdRRHNKSIQMR08 g%gélﬁ%EBG}QHEHECHS@MQJQUE%i@?g%‘é@ﬁ&%}&f@!@é(alﬁ%age
from.fhe nozzies  jna further aspectthere s provided a rehill unit for refiling
an ink cartri ge.tﬂatpfeorrﬁs part ot an inkjet pnnte?, the printer also having a
priftHB4E PeBrt B BT CaTtR Ui A lfﬁfgerfﬁljb%"fﬁgfe FEIEEERBI engaging the refill
unit, wherein the refill unit further comprises an ink outlet and a memory
cirbudtfionestertnghinf orpnatiena relatingwaea@inleast one characteristic of the ink,
anghawherRimaduking.isgoesaen MemeryGi ek sl epasoladheeorkrah aiieuit to

intesrogaisdiiouerify.thatihe . inkinthesefill unit is suitable for the printer. In
af rth(felf1 %%Pf%“t there isfprg&ilged a refLII unit in(i(or orated in a printhead

the re rther co 1SES a n ortion havi nk odtlet and valve atar formations,

maintenance asserﬁrlgbfrg, or an |ﬁﬁjet prlnt%aé1 , the prlntheacfcﬁavmg a nozzle

plat&Rith R BirEFBIHoZAES T iHEE tharsiti the "itirthBact thaittenafte
assemsy/ido mbridifigm shebdp bretoscoivy el paysef Hobeldsiwkesn the
printhgachis.not in use; and, a cleaner for engaging the nozzle plate and
wiping across the nozzles, wherein the cleaner is positioned between

opgpdsijlggeg,gg&gtgjemxg gpcggg.rgglﬁiy,rm%igspect there is provided a refill unit,

wherein the printh ly is incorpor in an

tﬁe ?n s‘t:orggg corr}pa(rat%enta s%%ﬁwnll?n¥ tés a pr?rﬁ)hgg a?‘ste?mq)ly; a
the refill unit interfaces with the ink storage compartment via a normally open outlet valve; and
the refill unit further comprises an outlet valve actuator for closing the outlet valve as the refill unit

engages the ink storage compartment.

In a further aspect there is provided a refill unit, wherein:

the ink storage compartment supplies a printhead assembly with an array of nozzles, wherein during
use, the ink storage compartment is maintained at a negative pressure to avoid inadvertent ink leakage
from the nozzles;

the refill unit further comprises a repressurizing arrangement;

upon engagement of the refill unit with the ink storage compartment, the repressurizing arrangement
causes part of the unit to be inwardly depressed as the ink from the body is drawn into the ink storage

compartment through the ink outlet by the negative pressure until pressure equalization; and

RRCO004-SG 42



inkjet printer comprising: a maintenance assembly for moving between a
capped position where the assembly covers the array of nozzles, and an
uncapped position spaced from the array of nozzles; and a motorized drive
for moving the maintenance assembly between the capped position and the
uncapped position. RR0O004-SG 43 In a further aspect there is provided a
refill unit for replenishing an ink cartridge in an inkjet printer, wherein the refill
unit further comprises: an ink storage compartment; a docking portion for
engagingsthennterfacenehthercartn dgerdhendiackingportianhaying a base
plateWith 21 InkQUIlRL IL CORNRGHAN ,ARIN|RH BOFE AR IR JNGHARS RDM.-
engagen t‘EQEef(){wme%t'ons for releasably engaging the interface, the
engagement ormations being formed on the transverse centre line of the
base plate, and wherein the centre of the ink outlet is spaced from the
trafs\8yee setitrieiier iyiddarais raspesTnetd sttt eH R PSR PO G
replewighingmisiipk cartridge in an inkjet printer, wherein: the ink storage
Ccompiarirp isnpatthatbndetingad by altubtlas dexbie waliand hasaaangement

com}ﬁgggarmgggm fRr.genstricting the flexible tubular wall by a

prede e{ oun p the nk refill unit furt er.comp |ses a docking
an mn Sy. stem or su or to a print ea 1th an nozzles
portion for en aging er?a?c? of the ¢ rtridg "the |ng portlon having

an TARGLRESt 88?‘???86‘{?%6?8"511‘% ﬁ%{abéﬂe&ﬁdﬁﬂg%ft‘éﬁ%‘é "ng e ibality of
COFSHEtOMMECOTERYTS Tesr B tRIativig ks BbNStRRStFOMPATES AP 3P 4is thrd ikntefill
unitielgagesithee intgeface and releases the constriction mechanism as the
ink refill unit disengages the interface. In a further aspect there is provided a

refm HRiOr IR 't%&b%@ﬂ?&ﬁ&h H}Kﬁﬁ%‘iﬂf@&%ﬂﬂ R G RENINEE, rShR ﬁ@r‘?o‘f%t”dge

aV| gan interface f ar engagi in tpe nk re]il unit Whereln he ink refl unit
nthead, contro ClI‘ uitr an an 1nfer; ace OI' Ic CEtJ.F]aI

r1nter the ter a
comd S5Hhe Ik outiet for engaglng a complementary in 8t
mté‘ﬁ%&i’ég tﬁ"rfaf‘léug‘blgot extending from the body for msertlon in an aperture in
thevhsteirfée eslid Meltrkseivmhieciatank Petes sadsarditon ofthe s pigoe isfkeyad to
the«hape defined hyatheraperturentoaensure the ink refill is correctly matched

to thergaritidgesdmadudhicriaspachihene isdropvidedarafilbanitiéQt ity tat the
replenishing ANk Garitidgsp.aR inkjet printer, wherein the ink refill unit

comprises:

In a further aspect there is provided a refill unit incorporated in a printhead maintenance assembly for
an inkjet printhead, the printhead having a nozzle plate with an array of nozzles formed therein, the
printhead maintenance assembly comprising:

a capper to cover the array of nozzles when the printhead is not in use; and,

a cleaner for engaging the nozzle plate and wiping across the nozzles,

wherein the cleaner is positioned between opposing sides of the capper.

In a further aspect there is provided a refill unit, wherein the printhead assembly is incorporated in an
inkjet printer comprising:

a maintenance assembly for moving between a capped position where the assembly covers
the array of nozzles, and an uncapped position spaced from the array of nozzles; and

a motorized drive for moving the maintenance assembly between the capped

position and the uncapped position.
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the ink outlet for engaging a complementary ink inlet in the cartridge; and a
visual indicator to provide a visual indication when a predetermined quantity
ink has flowed from the refill unit into the cartridge. In a further aspect there
is provided a refill unit incorporated in an inkjet printer comprising:
RR0004-SG 44 an outer casing with a hingedly mounted panel for access its
interior; and a cradle housed within the outer casing for supporting an ink
cartridge, the cradle having a hingedly mounted lid that opens to allow the
ink cartridge to be inserted and removed, wherein the hinge axis of the lid
ang, the-hinggaxisof thepanelare.paraligl.and thedid.and the prpglRRth
opep.in t hgrsﬁm%t%ﬁ%rtic%?np In_a further aspect there is provided a refill unit
incorporated in an inkjet printer comprising: a replaceable pagewidth
printhead WtH GrEaPAY 8P %z zles and printhead contacts for transmitting
power arid{5king epstent6r ther by Pragedsareispronider chafieis R o ppivity the
power dandvphint idataltoftheprnihead contacts: thnidedeseladtive biasing
mechanisipesuahthatihe rprinthead cantacts andtarmceresponding
CQE’&%&%@E%@Q@&%%@%@&QQQS&% dyr m%&&&@m&%@' released from
biaged engagement when, /stalling or, ?%Q&Lﬂ‘g fhe Arinthead. In a further
aspect there Is provi ed a refill unit incorporated In an mﬁqet printer
comprising: a replaceable pagewidth printhead with an array of nozzles and
prifth8aecoPrA IS TEmreradd arithitheniy Swver Rl R ind ataridgTHe hokg @dater.,
comasponding contacts for supplying the power and print data to the
printheagbeentastsuandis g.eavel-memberfannevementhetweemneresmand
cloged.Rositions.heraindnihe. SRaN. ROSIoRS. (e RENtheRd.Gan be installed

OF fe RN 'u%PﬁrEt%?c%o‘I{EJe!Q %E%a'%ﬁg‘n }Q%néfés%%g%ﬁ%%r'ﬁ%’e”o duiring printing,

suc fhatt € printhead contacts a e corr nding contacts are moved

int8 e R RINERT (orHBH e e Ve RS HRb BN TRAVB At tHE Elos &l hrLitithy,
aneprbiectgriptieeid feontadts dnebtiectormsspondind eohtadisisesgage when
thengouerandethider tis imoviedbionthienepentpositionsninisciptheicaspect.there is
provided a refill unit incorporated in a cartridge for an inkjet printer, the

carffidgs SAUPRIIRING: AbIRRSE QRS JNKSIQFAGS GRMRA IRARE A, Qllﬁ_jiﬁﬁﬂter:
syggmz%nsdtgggalyiln% Ink f on}otrrl:(ggggi r%ah?h |nkfﬁ mE)artment to a printhead,

(? n interface e 1nk refill unt
an
wherein the ink refill unit comprises:
the ink outlet for engaging a complementary ink inlet in the interface; and
a spigot extending from the body for insertion in an aperture in the interface, and
wherein the lateral cross section of the spigot is keyed to the shape defined by the aperture to ensure

the ink refill is correctly matched to the cartridge.

In a further aspect there is provided a refill unit for replenishing an ink cartridge in an inkjet printer,
wherein the ink refill unit comprises:

the ink outlet for engaging a complementary ink inlet in the cartridge; and

a visual indicator to provide a visual indication when a predetermined quantity ink has

flowed from the refill unit into the cartridge.

In a further aspect there is provided a refill unit incorporated in an inkjet printer comprising:
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a maintenance station for engaging the printhead to perform one or more
maintenance functions. In a further aspect there is provided a refill unit
incorporated in a cradle for holding an ink cartridge within an inkjet printer,
the cartridge having a plurality of the ink storage compartments, the cradle
comprising a plurality of the interfaces respectively corresponding to the ink
storage compartments, RR0004-SG 45 wherein each of the interfaces is
configured to receive the ink refill unit for replenishing the corresponding ink
storage GepiparimgRid amfurthesaspectihereciss pravidadaairefill unit for
replenishiggqip kotf;e@vmﬂmtm@aqep&m@rﬂ&i agb@tﬁgimmagmg%gﬁa@ﬂlgrmg a
forli“negdl‘?%%r‘{tv%ﬁedf Syosiate psing | %ﬂrﬁ ically.masked, etehing and
eposmon tec n| ues; Pan Integrated circul ort structure. for mounting in
the B"r‘iﬂ‘i}é]?eéfaﬁ%?caéﬁto %\t%lédcﬁ%dfge RN Oéﬁﬁpénﬁp SIyRsr <eing film between
the integistetredreeired pRbreetiubtirestidctie printhead integrated circuit for
fixing the printhead integrated circuit to the integrated circuit support
strucieseher lRpacfuidberpaspect therenis pegviced varafillunitdorsapianishing ink
toa printkl@a%@mg@@m; Artitihead.iniearated Sircuitaving anafsay of ink

ejectlon nozzles fo Jme ona subst[ﬁate a plurality of ink feed conduits for

ttm WEL an rint data. to the nozz
establis gp?lwd communication with at least one ink storage compartment;

and a po‘fy"rﬁ%’r"%dé%lﬁ?@‘aﬁ fobRRRIEER tRBOTHK T L AHbIGIES B EAE- BTt &%d
integratetiPeheivitRathemprbipie sfinthH AP aetdaeaisc o ik tareysdeh that
the@jectionbhedtescaredncfiuidicommunicatibmedvitin thedhde feedecondulits,
whigsgimn palymensealprgdia is more than 25 microns thick. In an eighth
aspect the present invention provides a refill unit for refilling an ink cartridge

tha[t fog art fan mkee‘ rlné ar the rlnter also. havi ﬂ rlnthead control
o)

urthe: ec t Cre 1 are linlt rporated 1 an i et
CII‘CUItI‘y and an interfa rre easagfy ngagln%tlhé un|t trhegreflll unit

comprisiAgP A BB EOHAIRITY S GUAHHET B thic=24H ai‘?ﬂ%"brﬁkfféf,"&‘?’iﬁfséofnemory
ciréeitsirsterirgfothdtion theedfty:to at least one characteristic of the ink;
wherein duisignuse cdhenTemopyiolr cuib@lbows timthgacontrpltitetibiacts; and
interrogateoiftonvgsifythas theninkindhgerefillunit jssauitable for the printer,

wherein in the open positions, the printhead can be installed or removed, and the cover member is in

the closed positions during printing, such that the printhead contacts and the corresponding contacts

are moved into engagement when the cover member is moved to the closed positions, and the

printhead contacts and the corresponding contacts disengage when the cover member is moved to the

open positions.

In a further aspect there is provided a refill unit incorporated in a cartridge for an inkjet printer, the
cartridge comprising:

at least one ink storage compartment;

an ink feed system for supplying ink from the or each ink compartment to a printhead; and

a maintenance station for engaging the printhead to perform one or more maintenance functions.
In a further aspect there is provided a refill unit incorporated in a cradle for holding an ink cartridge

within an inkjet printer, the cartridge having a plurality of the ink storage compartments, the cradle

comprising a plurality of the interfaces respectively corresponding to the ink storage compartments,
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By incorporating information about the ink in the memory of an integrated
circuit, the refill unit verifies its ink directly with the control circuitry in the
printer to remove any scope for user error. In rum, this can extend the
operational life of the printhead. RR0004-SG 46 In some embodiments, the
information includes the type and color of the ink. Optionally, the information
includes the volume of ink in the refill unit. Optionally, the control circuit
modifies the operation of the printhead in response to the information stored
onvheemenneryheintuiicOptionallyy thesmodifiad gparatienjsamiagiustment of
the mayimumRript.speqd.afthe printhead. Optionally the information includes
the type and color of the ink. Optionally the information includes the volume
of ink in the refill unit. Optionally the control circuit modifies the operation of
the BrIRtAE AT PEgAuRedtd ft\h%ﬂlﬂfﬂfrﬁ?‘i ST S B VIR THSHBR) rcuit.
OptionalRPtHEsHOrMBE biFerAfRIRcsoa n LS hTen t BraRbogieRisalpkt
speednehithéeprintheathiqhesa further aspect there is provided a refill unit,
wherein theeatitidge.comppiisesnanten k sioragercompatnent andian.ikdeed
systgm for connection to the printhead which has an array of ink ejection
nozzles, and wherein the ink storage compartment has a variable storage
Volame P B BB R e
stoPEGB" VHILIHE to g Bn B AL A HE Y EHYE" SPEUL R tAEFRIR! SRR HRBY iR “UBes
not inadvertently leak from the ink ejection nozzles. In a further aspect there
is providedspeafibeumnipfondefilling ainegativelinressurizethinkcsiorage
conpaitmentthat suppliesink tothe prstheadoihe ivk.sloragasampartment
haying theinigrare (e reraving.herafillynikdhe. nigtacs havinganinlet

vaICve bizgllrslgg o its closed configuration, wherein the further refill unit

om| n d . . .
comprises: engagement formations for releasably egﬁaglng the interface; and

an RIBTAIE SRS 15t Bghitg (e inat e Erds tHa AW Ehd4ges the
inkPittepfaide apthat arre ofrtReiHherbiobly ths rfigid ealnmemited ermmithcthen ink
storaigecconipartmient. In a further aspect there is provided a refill unit,

whgigi fhenak-eatnder has negativelynpiessurized ink storage
compartment that supplies ink to the printhead, and the interface for

receiving the refill unit, the interface having a normally closed inlet valve and

a normally open outlet valve, both in fluid communication with the ink storage
c oFﬁﬁ%?ﬁﬁéﬁ%PeéWéF present invention provides a refill unit for refilling an ink cartridge that forms

part of an inkjet printer, the printer also having a printhead, control circuitry and an interface for
releasably engaging the refill unit, the refill unit comprising:

a body containing a quantity of ink;

an ink outlet; and,

a memory circuit for storing information relating to at least one characteristic of the ink;
wherein during use,

the memory circuit allows to the control circuit to interrogate it to verify that the ink in the

refill unit is suitable for the printer.
By incorporating information about the ink in the memory of an integrated circuit, the refill unit

verifies its ink directly with the control circuitry in the printer to remove any scope for user error. In

turn, this can extend the operational life of the printhead.
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RRC004-SG 47 the refill unit further comprises a docking portion having an
ink outlet and valve actuator formations, wherein during use, the docking
portion releasably engages the interface to actuate the inlet and the outlet
valves so the cartridge fills with ink from the body because of the negative
pressure in the ink storage compartment. In a further aspect there is
provided a refill unit for refilling a negatively pressurized ink storage
compartment that supplies ink to the printhead via a normally open outlet
valveomhemimihe, iefilkromil durthensonmpisas. egage mendfosmnatians for

relgasally.eRaaging ek Slarags SATRABMEHRT, AR AL AUIEE MAINES he
actuatar for closing the outlet quem orm;ﬂ refill pnit eng aoqes the | kstoﬁage

cration 0n s OI'E

compartment. In a further aspect there is provided a r unﬁcflor refiling an
|nR@ﬂ?&’gﬁ‘&dc?B?ﬁﬂﬁ‘rﬁﬁ%ﬁ@‘gfﬁfﬁiﬁfﬁ'& ‘?ﬁ’%"ﬁﬂ‘rﬂrﬁé%?& e\%flg’ﬁ K484ty array of

nozzles, wherein: during use, the ink storage compartment is maintained at a
neg@ativellpressirredorivdideriadyertehtankofldéaldge from the nozzles; the refill
unit further comprises a repressurizing arrangement; wherein upon

enggaament pfdhadsillait withithe inkistosRae campartment, the
repressurizing arrangement causes part of the unit to be inwardly depressed

as the ink from the body is drawn into the ink storage compartment through

the MR8t ‘B’i}“{ﬂé“ﬁ‘éb‘&?ﬂféei)‘?‘é§§?i?%°ﬁ At predbafe saLiTZatis i 4R tbon
subgEd oreit disengagement of the refill unit from the ink storage
compartment, the repressurizing arrangement releases the inwardly
deppassadRambafidhepink steraggsampartmantiie rerinskablighnthanegative
pressure. In a further aspect there is provided a refill unit, wherein the

ca trldfgr comprises: an [ K storage. compartment haV| dj% oQSposed wall

n.a ctt er TOV e cartrld
sections conﬁectec? bp ab e wall arrang emen f]ne a variable ink

storage \?Bl'ﬂlfﬁié?raéﬁ“c?%‘ﬁ‘r H]R“fé%a‘é%t@?ﬁ %F?ﬁﬁﬁﬂ?ﬁ‘?@“f’af SOOPIvRY IS
prirtheadwikitiesicaneylvfmbzzles, and wherein one of the opposed wall
sectionis is displaceablgaanchbiasedritdlexpanddhscvadialiiglinbisioiageion
volie t0.greate R.Regalive prassuieinthe ik sterage.compartmentdak
avgiding nadyerient. ink leakags.figmdhgnozzles. RR0O004-SG 48

In a further aspect there is provided a refill unit for refilling a negatively pressurized ink storage
compartment that supplies ink to the printhead, the ink storage compartment having the interface for
receiving the refill unit, the interface having an inlet valve biased to its closed configuration, wherein
the further refill unit comprises:

engagement formations for releasably engaging the interface; and

an inlet valve actuator for opening the inlet valve as the refill unit engages the ink interface so that the

ink in the body is in fluid communication with the ink storage compartment.

In a further aspect there is provided a refill unit, wherein:

the ink cartridge has a negatively pressurized ink storage compartment that supplies ink to the
printhead, and the interface for receiving the refill unit, the interface having a normally closed inlet
valve and a normally open outlet valve, both in fluid communication with the ink storage

compartment; and
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In a further aspect there is provided a refill unit for refilling an ink storage
compartment having the interface for releasably engaging with the refill unit,
the interface having valves for controlling ink flows into, and out of, the
storage compartment, wherein the refill unit further comprises valve actuators
for actuating the valves when the refill Will engages the interface, such that
the valve actuators actuate the valve in a predetermined sequence. In a
further aspect there is provided a refill unit incorporated in printhead
maildtemancauassetnblidar ithen ppintbeadinyhereindhenprintbeadihias ainozzle
plat@ewtttaaﬂgattame%m@aamglmgegtt @Jtrte.t@e Rrinthead maintepance
assemlbly Comprises:, GARRR 1P COVET IhE ALLAY of ROFElRS WHER NG
prrnt ead Is not in use; and a cleaner tor engaglng the nozz ate and
wiplifitFacrogs e nozzles the cleaner being positioned between opposing
sides of the capper. In a further aspect there is provided a refill unit, wherein
thdnnkjebeprinterieompriseisd athélprinthesit!indthnegatashayresfurioz zik stoage
maisiphareanssaimhhyiiormpung batweana,cappede-pasitiomenhaerethe
asg,gmplyep&m@e the array of nozzles and an uncapped position spaced
from the arraé/ otorlzed rive for moving the ma(}lntenance

assembl Eétwénénort aenocnzft °fée . osition and the Uncapped postion. In a
further gﬁ&&ﬁtﬁé@éﬁ’é %%QﬁH@@ugeféfﬁfetfﬁH]eWH]éPglitr?n%ﬁ%SIH‘ﬁlaléﬁ?f?ﬁje has the

intePfReRfoY- engaging the refill unit; the refill unit further comprises: an ink
storage compartment; a docking portion for engaging the interface of the
cartrhdge}etla@adas&mpmratera BaviIng for RASAIAER swithe abhiRk RuAtlebiGkng
cogggggrggggm inlet, prpar)t aMhesinierface; and engagement formations for

rel asab I eln%agt the mterface the engagement formatrons eing for ed
(¢} COIl’l ﬁnag aine ne_gatlve pre sure to nad rtent
on the transverse centre t ase plate; and'w erein the centre of '

inkBtiget & dpaeed from the transverse centre line. In a further aspect there
is providediduwekilconirswhenshsuRIROA01e8G 9 the ink cartridge has the
intetfade vien engagingothie refilluuinititanecnk storagenpompartmeptpaitiadly
definge-hyna-duouliar ftendble Wallndnd PiGRRsHISHNINEGhARISEY frawn into
COG%HHEE@QgUL%rI@}ﬂpJS wgtlélﬁﬁe ink outlet by the negative pressure until pressure

equalization; and

upon subsequent disengagement of the refill unit from the ink storage compartment, the

repressurizing arrangement releases the inwardly depressed part of the ink storage compartment to re-

establish the negative pressure.

In a further aspect there is provided a refill unit, wherein the cartridge comprises:

an ink storage compartment having opposed wall sections connected by a flexible wall arrangement
to define a variable ink storage volume; and

an ink feed system for supplying for supplying ink to a printhead with an array of nozzles, and
wherein one of the opposed wall sections is displaceable and biased to expand the variable ink
storage volume to create a negative pressure in the ink storage compartment for avoiding inadvertent

ink leakage from the nozzles.
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wall by a predetermined amount; and the refill unit further comprises a
docking portion for engaging the interface of the cartridge, the docking
portion having an ink outlet for connection to an inlet port on the interface,
and a plurality of constriction actuators for actuating the constriction
mechanism as the ink refill unit engages the interface and releases the
constriction mechanism as the ink refill unit disengages the interface. In a
further aspect there is provided a refill unit, wherein: the ink cartridge has the
interfacenéosspugagingiheise it tniti: the-nknkefillnvnitr-gonyprisesnthevinkioutlet
foriRRERgINg.R.COMBISmENARLINKINIGH Ih DR RCHARE AN (@ SRR ink
exii?ndln%frcﬁmuttgtetpogoy for msq{tlon in an aperture in the interface; and
wherein t \teral cross section o? the spigot is keyed to the shape defined
by B elH 1" %tgﬁfé’mﬁﬁ‘éeer&lYfé?ﬂ'I“Féoﬁg?Fé%W’%ﬁE'E‘Fcﬁbvagt‘6h‘fﬁ8‘ caititge. In
a fensprst BshEertherd [Bphevitie dcaaefitcinit, RyMErein? BréiprbetretErgages
a complementary ink inlet in the cartridge; and the refill unit further comprises
a visvakinpdigatonde pravides a visual indigatien mhramad predeieriaingdly for
quglgg%i{ggghas flowed from the refill unit into the cartridge. In a further
as%ctt re is rg)wded a rel‘lll unLthwhere n tzr%{seslpkgea% |nter c{pmprlses an

erein the r1n h?_]s dl ate with an array o |nTQ
outer casin Ing mounted pane Oor access ItS |nter|or and a

crdtig é&ﬁ’\ﬂ}ﬁﬁi‘r‘iet?’féela t&PBRSRY for supporting an ink cartridge, the
cradle having &e2pitideuriite tirted tiddpatspoasrtshalfonehe irkaedrtridge to
be inserted andliremadovedsaginaheintherhinge aixiscefthedichanes the dvwnge axis

of timgirneinaia-patalighoandidheninghe. lid and the panel both open in the
same direction. In a further aspect there is provided a refill unit, wherein the

in e g printer comprises: a.r (?Prgi %QI% ere%eﬂ' rlnthead with an array of

nozzles and printhead contacts Tor transmiting o Wgrerefﬁ'cri’pn?mt data to the
nozzles; BoPrELEYHEIRY ASHEAEHSE supplying the power and print data to the

printhead Bapaets, AR RROV0NIESO a gaitetrivi biakirrghaechabigyessuch
thatdhe psintheadacontacisanpbihiencore@spondingayocontasts ae biased into
engagemeiisbiing Rinting aned releasac framphissedt-cngagament when

insfalling.Qf Feme) gg&gl&rmthead In a further aspect there is provided a
refill unit, wherein the inkjet printer comprises:

In a further aspect there is provided a refill unit, wherein:
the ink cartridge has the interface for engaging the refill unit;
the refill unit further comprises:
an ink storage compartment;
a docking portion for engaging the interface of the cartridge, the docking portion having a base plate
with an ink outlet for connection to an inlet port on the interface; and
engagement formations for releasably engaging the interface, the engagement formations being
formed on the transverse centre line of the base plate; and

wherein the centre of the ink outlet is spaced from the transverse centre line.

In a further aspect there is provided a refill unit, wherein:
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a replaceable pagewidth printhead with an array of nozzles and printhead
contacts for transmitting power and print data to the nozzles; corresponding
contacts for supplying the power and print data to the printhead contacts; and
a cover member for movement between open and closed positions, and
wherein in the open positions, the printhead can be installed or removed, and
the cover member is in the closed positions during printing, such that the
printhead contacts and the corresponding contacts are moved into
engagemeniwhe mdhecover membandsmavediotherglosagpositpnsiand

the, printhead aamMasks *nd.Hhe CAERIRANGING GoBtaGE: Hise ngagewhen.the
coyey member is. moved tto the open positions. In a further aspect there is

rowdeofiegr ﬁ IrllJHrlleit wherein the cartridge comprises: at least one ink
stoP&&&%‘B’hﬁBﬁ?ﬁﬁf&'ﬁ?’“?ﬁ filicvae BOW%H“%F%%WA%@CW froites dieach
inkieGHHpROFHIIENTIRG 22 BRALHR &Y camer bt hitaihtepiapten StatisH for B elgitity e
printireadotoquerforiv @netiay thaovesmidimterande iy tetionstillneg fugtberaspect
thereriscpravided-anefdisunritoincamaiatadiinmg cradie: e helding therink
cartridge within the inkjet printer, the cartridge having a plurality of ink

St%aégfgrt erpsg%trgmeerllsts t areﬁll?u rlemg a plurality of interfaces
resEectlvey orréspoh |n )10 the |nf< storage compartments, wherein each

of t é%f@ﬁﬂ%eelgsig‘%Bﬁff@ﬁrfébe'féa?g‘éélﬁéeffHéni’teflII unit for replenishing the
cofregbariding MrRstsFage compartment. In a further aspect there is provided
a refill unit, whierekvihe forinthgech conplonisesy alpriltiveadnntegrated circuit
formgebonenmafessubsttate:r usingdithogrphically maskednetching and
deppsition.technigues. /R df‘&fégﬁgﬁ?g RIrGHT SURRQTESTUGHIER formaynting in

thehg inte Ef"d aogrgcr}?%artgt%@%teeec h; and a polymer sealing film between

the mtegrate circuit support structu%e and the printhead integrated circuit for
fixing the printhead integrated circuit to the integrated circuit support
strictirgher RRC OO4s B84 richlfurthehesspect there is provided a refill unit,
wherein themprinthiead comprigsescmanpiintieead integratedcircuit having an
array of ink:ejgctionHezaes ey mad.oniR sulsirates avRlralit.@hinkAaed
conduits for esiaplishing duid communicationwith akiggst one ink storage

compartment; and a polymer sealing film between the ink feed conduits and
the printhead integrated circuits, the

In a further aspect there is provided a refill unit, wherein the inkjet printer comprises:

an outer casing with a hingedly mounted panel for access its interior; and

a cradle housed within the outer casing for supporting an ink cartridge, the cradle having a
hingedly mounted lid that opens to allow the ink cartridge to be inserted and removed,
wherein the hinge axis of the lid and the hinge axis of the panel are parallel, and

wherein the lid and the panel both open in the same direction.

In a further aspect there is provided a refill unit, wherein the inkjet printer comprises:
a replaceable pagewidth printhead with an array of nozzles and printhead contacts for
transmitting power and print data to the nozzles;

corresponding contacts for supplying the power and print data to the printhead contacts; and
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polymer film having an array of apertures such that the ejection nozzles are
in fluid communication with the ink feed conduits, wherein polymer sealing
film is more than 25 microns thick. In a ninth aspect the present invention
provides a printhead maintenance assembly for an inkjet printhead, the
printhead having a nozzle plate with an array of nozzles formed therein, the
printhead maintenance assembly comprising: a capper to cover the array of
nozzles when the printhead is not in use; and, a cleaner for engaging the
nozzle plaie-andbiipingeackass dhe nozzlpsimhienins theleeanglboiging

positioned-hetwesd APRAsINGSIdes Afthe GaPRES rHPUSING Hhe.Flgangsy, within
th%ngtgﬂ?gegrpeﬁg(\)(/ipe% an, elegantly compact design. Further, as the cleaner
material is typlcarlllgy moIst from absorbing ink, it can help to maintain a humid
environment within the capper to avoid the nozzles drying out. Of course, the
cleanérisatadalirial Ay ve gelivarateirkeéphtorss s sthis purpose. In
some embadirrehtsebotkh thetcapper andthe clegner aretindependdntly
marahledrglpiieia the dezzie plates; Optionally, the cleaner is resiliently

mounted, [0 06, GAPRGLECHEPALWMIEHNS CARRESGAR MG RAIRE Bicary

relative to the nozgle late, the cleaner can hgve limited movement parallel to
COVi ember fi ovément between open and closed gosmo an

the nozzfe fate as Werlfnas perpendicular movement. (Siitlonally, the capper
analﬁ’i*é“di‘ég%%’?%‘“é{&%d%%‘ ARG IR B GRS AP AT, RHEthiBr
drite desedated thd cappetiaherthbatleamiehvd coeparatdhe sivicgiaadiag contacts
Optionalty bottnghencappen anchthenclganemave inde perdentlymavahle
relgtiveo-thaenezzie: platepodptionally ke cleaner is resiligaibimasnied iQ
the, capp&r,s0 that while the capper can move perpendicularly relative to the
nozzle plate, the cleaner can have limited movement parallel to the nozzle
plate as well as perpendicular movement. RRCOO4-SG 52 Optionally the

caPlEt e i ClEaRSrareiActiated By S 8y HIStSP Ve Optionally the
motdre ive Ecteragesetereapper and the cleaner via separate cam shafts. In a
furthék aspectethersuipipir@vitd édrancassenilydngonporatedrimhaacantfidge unit
for.aniatoiRta o the. Gasidga kil QN RHSING ARk SIRFES functions.
compartment and an ink feed system for connection to the printhead,

wh]ere n the ink stora e compart ent has a vﬁelrlable stforggqgnv%y%ec aerltrrgg a

. Ina urtherispect ere is flnlt 1NCOrpor: t% in a cradle for
dlsplacea € wall seclion Dilased 1o exp né € variapble storage volume 1o

geﬁélixgttélednh]étd)gﬂ@é tb? éggtjlfgé Wg&aﬁ}%fﬁ&ﬁiﬁ&ge compartments, the cradle

comprising a plurality of interfaces respectively corresponding to the ink storage compartments,
wherein each of the interfaces is configured to receive the refill unit for replenishing the

corresponding ink storage compartment.

In a further aspect there is provided a refill unit, wherein the printhead comprises:

a printhead integrated circuit formed on a wafer substrate using lithographically masked
etching and deposition techniques;

an integrated circuit support structure for mounting in the printer adjacent a media feed path;
and

a polymer sealing film between the integrated circuit support structure and the printhead

integrated circuit for fixing the printhead integrated circuit to the integrated circuit support structure.
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does not inadvertently leak from the ink ejection nozzles. In a further aspect
there is provided an assembly incorporating a refill unit for refilling a
negatively pressurized ink storage compartment that supplies ink to the
printhead, the ink storage compartment having an interface for receiving the
refill unit, the interface having an inlet valve biased to its closed
configuration, the refill unit comprising: a body containing a quantity of ink;
engagement formations for releasably engaging the interface; and an inlet
valve actuaipedar-apepingdnedniehvalveastheiratiliwilheirgages the ink
intetare S0 hakihe: iR begdydsintiuid communicationwiththe ink
storgge ROIRBAMENt | & Uer aspeeLihete s Arovided an assembly
incorporating a refill unit for an in cartrlége, the in cartrlcige aving a
neGAtRIBR Bré¥surized ink storage compartment that supplies ink to the
primfkEe, sshasdRteretEefk Reé erdiiity the heftindrit ifreriftterface Raving a
nopahally Thosedhetrvalveand auwoimalbeiepenowutke bwahiejdeotimimithuick
commupigatiancwithithe ink storage compartment, the refill unit comprising: a
bodly.coniaining.aifHantit:.of ik A fdeekingfortion having an ink outlet and
valve actuator formations, wherein during use, the docking portion releasably
engages the interface to actuate the inlet and the outlet valves so the
cartridge fills with ink from the body because of the negative pressure in the
iNKINStHPRGEPEH P HENENRR 0G4 3@ B34 aip fipflse pseespedPthtidits
provideddahe asseamby incorporatingvétrefilunit forrefiting anegatirehyhead
pressuvszed inknsioaggisampartment that supplies ink to the printhead via a
normally open, qutles: walve, the SRl Mt cometsing. aedy,gontaining a
quantity g)f ink; nga em%nt for]m?tlon for. releasaplyqogzrllgg‘gﬁgrgﬁghe ink

cleanér for €n gln%‘] e nozzle plate and wi méacrosst \
storage compartment; and an outlet valve actuator tor closing the outlet valve

as PRE'FERIF LAY BRY GRS HERR St FAgE " C8MPartment. In a further aspect
there is provided an assembly incorporating a refill unit for refilling an ink
stoflageg cermpadtment Su@phyingtide printhead;owheréingduringetiseththreairk
Storage.GORMRAMBRL ASIMBINAINEE, 18l AR AALIME A ©HSHLE G BMRIE within
ingve RNk INKilaAKAGS IO 6 97 IR, dieirg il Rk s omRKsng. Abady
CORLAININg. & AAnKty, QLInk:
In some embodiments, both the capper and the cleaner are independently movable relative to the
nozzle plate. Optionally, the cleaner is resiliently mounted to the capper so that while the capper can
move perpendicularly relative to the nozzle plate, the cleaner can have limited movement parallel to
the nozzle plate as well as perpendicular movement. Optionally, the capper and the cleaner are

actuated by a single motor drive. Optionally, the motor drive actuates the capper and the cleaner via

separate cam shafts.
Optionally both the capper and the cleaner are independently movable relative to the nozzle plate.
Optionally the cleaner is resiliently mounted to the capper so that while the capper can move

perpendicularly relative to the nozzle plate, the cleaner can have limited movement parallel to the

nozzle plate as well as perpendicular movement.
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an ink outlet; and a repressurizing arrangement, wherein upon engagement
of the refill unit with the ink storage compartment, the repressurizing
arrangement causes part of the unit to be inwardly depressed as the ink from
the body is drawn into the ink storage compartment through the ink outlet by
the negative pressure until pressure equalization, and upon subsequent
disengagement of the refill unit from the ink storage compartment, the
repressurizing arrangement releases the inwardly depressed part of the ink
stora@R.00 mpapte entde Jemestablish:-dhe Negativeopressure. In a further
aspect there is provided an assembly incorporated in an ink cartridge for an
Inkiet RIS 16 GATIdAR. Spmprising: an k. siorage, comparment having
oppgse wa‘fl sections connected by a f exible wall rrangement to define a
variable ink storage volume; and an ink feed system for supplying for
supplying ink to the printhead, wherein one of the opposed wall sections is
displatebdb lepan thdnaseo it axpandith@carableinkasidrags woluingetororeate
a negativeressuieiindhednksiorage campaidment fer aueidingdmadvetent
inkjleakageifrom the nozzles. In a further aspect there is provided an
assembiy,ngotparaling 8 efll.uni for refiling. an ok sorage. gomaaument
Witﬁ an inter aceaf%r.re easa%ly engaging wit t(he retill unit, tch.e mterfsac;e
habife aiiesad i eathir ot R ot SNtS ARG O ROT e Stgpatyeh that ink
corpaithnedtriayrietiifigmithe SrnpirtsimgozAR0004-SG 54 a body containing a
quantity of ink; an ink outlet; and valve actuators for actuating the valves
whgn thasafjtuni:-engages thasiaisface:psueh: thatithe valkanactuatarsy

acale-ihe; Yalve 0 A Rre Rl I NG S EAUSRCE: -2 HERet asRash gl s
prq}wded an assembl incorporatin ’%reflllfycggfor refllllln an ink cartrlggeg

a an 1nterface for recei € 1nter ving an inlet ¢ biased to its

that ]%1 S part of an mIV(]jne%ttprJrnter,t e printer alsohaving the printhead,
coftPOFEREitR "AHd BT ireEtface for releasably engaging the refill unit, the
refill unitcodAginea doiyabtaining a quantity of ink; an ink outlet; and a
memarymenduitfomstoricgiaip engadianiralating tandt least one characteristic of
theudMet valve actuator for opening the inlet valve as the refill unit engages the ink interface so that the

ink in the body is in fluid communication with the ink storage compartment.

In a further aspect there is provided an assembly incorporating a refill unit for an ink cartridge, the
ink cartridge having a negatively pressurized ink storage compartment that supplies ink to the
printhead, and an interface for receiving the refill unit, the interface having a normally closed inlet
valve and a normally open outlet valve, both in fluid communication with the ink storage
compartment, the refill unit comprising:

a body containing a quantity of ink;

a docking portion having an ink outlet and valve actuator formations,

wherein during use, the docking portion releasably engages the interface to actuate the inlet and the
outlet valves so the cartridge fills with ink from the body because of the negative pressure in the ink

storage compartment.
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wherein, during use, the memory circuit allows to the control circuit to
interrogate it to verify that the ink in the refill unit is suitable for the printer. In
a further aspect there is provided an assembly incorporated in an inkjet
printer comprising: the printhead; and a motorized drive for moving the
maintenance assembly between a capped position where the assembly
covers the array of nozzles and an uncapped position spaced from the array
of nozzles. In a further aspect there is provided an assembly incorporating an
inkirefilluitsfer neplanishing anssimogatisifgaiig arinije to ety theghinkely
cagrdge daving:a0 iteHacs: ik epEROINAIME IRkHal ANty e ipk, tRfill unit
corvggg’sd]gg?:ﬁ n ink sto.ra%e compartment; a docking portion for engaging the

unit comp:

interface of the cartnélf:]lg, the docking portion having a base plate with an ink

outlet for'COMTRHBIH%E WM&t Bbrt on the interface; and engagement
forPASEETRE O reiens SapHrethl A8 mg e inte e TR Ergageiment formations
beimgudrméd ndthgdrandushseudentte: ingeotiihenhasegplatenindrergin the
centrp@hihe ink outlet is spaced from the transverse centre line. In a further
aspect there is provided an assembly incorporating an ink refill unit for

reglenishing an Jnk cartridge, in.an H}‘EL%E.@SEQJI‘?% the, ink cartrigdge ha 'pﬁage”
interface for engaging the Ink refil, an Nk storage compartmen partlaﬁy

defitiEa A HEB A Hre3Bs At s d A et N FhE AR fpmaintined
coRgtikging prrestlesdbleiqinsdieonalk Isykaeplietidtermitre charsidumt, atverinRerefill
unit comphsingntRRECOO4SS H6 a body containing a quantity of ink; and a
doeking-pertian for engaging the interface of the cartridge, the docking
portion haying an.ink outietfer connection to an inlet port on the interface,

angv a qura |té/ of cons}gl?tlgfri]lactua%oas .fq}: actuatlr;%the cohnstrlctlon i

ercin upon €ngagement o .unit with the ink storage co tment, the repressuriz
mecnanis asg'?ﬁe INK T ﬁfunlt engages the inter e and re]ié)ases t]ﬁ%

oSS FHETRAT R PRC A8 RS HR PEICERTE B A AT SO THES hotlrre 1H'E
furthrarkpspise cemerenienighevidalt il aidgdrmblydentor peeating dnresdereefill unit for
replenighingaad ink cartridge in an inkjet printer, the ink cartridge having an
intepface fonangaging the inksefill unitothe inksefilk unibsemprising: a body
containing; A, ARINCLINKG 3R Nk AL SRIA9ING R CQMPIEMENIANINK

inlet i .tpﬁlinterf.ace; and

establis (] negatlve pressure.

In a further aspect there is provided an assembly incorporated in an ink cartridge for an inkjet printer,
the cartridge comprising:

an ink storage compartment having opposed wall sections connected by a flexible wall arrangement
to define a variable ink storage volume; and

an ink feed system for supplying for supplying ink to the printhead,

wherein one of the opposed wall sections is displaceable and biased to expand the variable ink
storage volume to create a negative pressure in the ink storage compartment for avoiding inadvertent

ink leakage from the nozzles.
In a further aspect there is provided an assembly incorporating a refill unit for refilling an ink storage

compartment with an interface for releasably engaging with the refill unit, the interface having valves

for controlling ink flows into, and out of, the storage compartment, the refill unit comprising:
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a spigot extending from the body for insertion in an aperture in the interface,
wherein the lateral cross section of the spigot is keyed to the shape defined
by the aperture to ensure the ink refill is correctly matched to the cartridge. In
a further aspect there is provided an assembly incorporating an ink refill unit
for replenishing an ink cartridge in an inkjet printer, the ink refill unit
comprising: a body containing ink; an ink outlet for engaging a
complementary ink inlet in the cartridge; and a visual indicator to provide a
visual indisatioshmhenawpkesgetannined quantity ink has flowed from the refill
uni,inta.the. gartridge. In a further aspect there is provided an assembly
incorporated.in,an inkjet, printer, somprising:, an outer casing with,a hingedly
mounted panel for access its interior; anoll a cradie housed within the outer
caditg o r 5By 4 MRS HE cradle having a hingedly mounted
lid that opens to allow the ink cartridge to be inserted and removed, wherein
tharhifigéeaxisofhitined igoaiid! thesivingeiaxisoofithe pélhelidergdliedlel jrand the
lid ancuthepane! hathr opeGipihe, samecitectiond napfditheraspestdhere is

pr%@ﬁﬁ%@@a@&%ﬁ@ﬂ@%i?@%ﬁﬁ@ﬂ@%ﬂ an, nKIetRHRek %HQ”Si”QZ a
re%"g‘gf%?'&ﬁ?gﬁ%ﬁl{ﬁp E)tr{rrl'i;[.head with an array of nozzles and printhead
contacts for tran m|ttl¥1g power and print data to the nozzles; corresponding
coftattesF §‘ﬂlpplying the power and print data to the printhead contacts; and
RROGOVSTCS6 Y selectirstsinging tde Hanisme Suekithde théprhthead
contacis, anddhe. tenrespondingalcontadiscare biase o intore@agageménthaurng
prigiingrRRdineleasaed.bom biasedengagement when installing or removing
the printhead. In a further aspect there is provided an assembly incorporated
in an inkjet printer comprising; 2 replaceable pagewidth printhead with an
array of noz les and printhead contacts 1or transmlttllngp power and’ f)rlnt data
to the no22RBE"EBFEEponding contacts for supplying the power and print data
to the printivedeEanaictsicand tha rovermenibe foetiseverntrert between open
angoglosedepositioashinwhietsine nthefaperspasiiionspineppiinthead] can the
instadledt @y igymoved, and the cover member is in the closed positions during
printing, such that the printhead contacts and the corresponding contacts are
mayed o engagement whsn e eovermember i maved 1o e diesed,

n
positions, an
ink cartridge in an inkjet printer, the ink cartridge having an interface for engaging the ink refill unit,

the ink refill unit comprising:

an ink storage compartment;

a docking portion for engaging the interface of the cartridge, the docking portion having a
base plate with an ink outlet for connection to an inlet port on the interface; and

engagement formations for releasably engaging the interface, the engagement
formations being formed on the transverse centre line of the base plate,

wherein the centre of the ink outlet is spaced from the transverse centre line.

In a further aspect there is provided an assembly incorporating an ink refill unit for replenishing an
ink cartridge in an inkjet printer, the ink cartridge having an interface for engaging the ink refill, an
ink storage compartment partially defined by a tubular flexible wall, and a constriction mechanism

for constricting the flexible tubular wall by a predetermined amount, the ink refill unit comprising:
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printhead contacts and the corresponding contacts disengage when the
cover member is moved to the open positions. In a further aspect there is
provided an assembly incorporated in a cartridge for an inkjet printer, the
cartridge comprising: at least one ink storage compartment; an ink feed
system for supplying ink from the or each ink compartment to a printhead;
and a maintenance station for engaging the printhead to perform one or more
maintenance functions. In a further aspect there is provided an assembly
incorporatedyiroa-Gragie foriloldirguan ink cartridge within an inkjet printer,
the ca_rtr_igg@kn@\gmlafg}lwgggyg q;‘eig[&g@r@g@ g;,gm@@rﬂ:,g@%gthe crad_le
comprising,a Blually. ot neriaces [espectively,coriesponding. o e, ink
storage compartments, wherein eacl of the Interfaces Is configured to

re BIVEAR R YRIT VAT FEPS &P SATEISY TRE“ MBS SHARY Thk Sedredls
corpipAithiRhiElgHea tha Fe i alsp et eris peaishe FRlvit B i israseasa bty InfeiesPein the
printhead comprises: a printhead integrated circuit formed on a wafer
sulpsirai@etsiRg lithographicallypasked .gtehingand-depesiionpechnigues;

an;integrated Girauik SHRRALE Siugtiie. fatmarRting.Inhe. Rintet Adiasenta
me J%ﬁ?&ﬁil E)ath' and a polymer sealing film between the integrated circuit

d . . ) o . .
support structure and the printhead integrated circuit for fixing the printhead

integratetPeFCUR S tha HEEratEE circuit support structure. RRCO04-SG 57
In a furtheridspesterreeasiaeprovielenr anyagselvblyhaitrstasthetde printhead
comprisespadpeinthigadrontegrate cocirguibhavingeamannayiotdak.ejection
nozzlesifarmed oRsassubstiate s plidiality wiink deedicanduits fatuastallishing

fluig. commupication wirh.at/gRsteng ink storage compartment; and a
polymer sealing film between the ink feed conduits and the printhead

integrated circuits, the polymer film having an array of apertures such that
the S EEHE e 2BE S A AT COPRM S RSO With Y8 1Rk PeEaCshiERis,
whiekeiriretymie insisatinégfitha itk refdrentivamrp8ngicrons thick. In a tenth aspect
the presembdpvention: provides an inkjet printer comprising: a printhead with
an array gfinazdles: snnaiptenapetassamblyfarinaviig.batween a capped
position WQ%B%EG%BE%%Q!% LAV Shdication when a predetermined quantity ink has

flowed from the refill unit into the cartridge.

In a further aspect there is provided an assembly incorporated in an inkjet printer comprising:

an outer casing with a hingedly mounted panel for access its interior; and

a cradle housed within the outer casing for supporting an ink cartridge, the cradle having a
hingedly mounted lid that opens to allow the ink cartridge to be inserted and removed,
wherein the hinge axis of the lid and the hinge axis of the panel are parallel, and

the lid and the panel both open in the same direction.

In a further aspect there is provided an assembly incorporated in an inkjet printer comprising:
a replaceable pagewidth printhead with an array of nozzles and printhead contacts for
transmitting power and print data to the nozzles;

corresponding contacts for supplying the power and print data to the printhead contacts; and
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the array of nozzles, and an uncapped position spaced from the array of
nozzles; and, a motorized drive for moving the maintenance assembly
between the capped position and the uncapped position; wherein the
maintenance assembly has a capper for covering the array and a cleaner for
wiping the array, such that the motorized drive uses a cam shaft
arrangement for moving the cleaner relative to the capper. Using a single
motor to actuate both the capper and the cleaner the printhead provides a
compacta gesigavardesinplifies dhe elesthoahsystems widhiodhesprioker. In
somg.eMmpoditents.daecleanahdsfasitioned Letwaen.QepQsig.sidgs,of the
CaPtheﬁ'ngQ)Prté%Q%H fhb%ﬁﬁgﬁ capper and the cleaner are independently
movable relative to the array of nozzles. Optionally, the cleaner wipes across
the nozzles as the maintenance assembly moves from the capped position
to thelteappretsesditiety it onanbly (e pritith e Rigt pasewideHspEnthead,
the array eflimedesisidlongeted enditheciéanekisnikewisel elongaied;
whenginithemetadzes dive aipeadhe cleaner longitudinally across the
nozzles. chQJ;BQIQf?ng%J;E&Qc&'f%ﬁ!ﬁ%&ﬁa?ﬁ@m%&qﬂﬁwﬁﬁno%%ﬁﬁiﬁégd%@%@fl&@e
capper. thlonn%jybg th the capper and the&!g)geger are independently

movable relative to t Oérgwgnf%f nozzles. R 18888 Optionally the

cleSE W PESRSE FOEL T 82214 S4' (& ETA £8 AR RS BRTBYY BVEE FBm
thehe alopsé dopibitidmine P ngricelpp i pvisitiend cOptiotdIle teaepentihe s ista
pagewidth iprintbeadithedarhayoof nombtes ivelongatddeandiihe. eleaner is
likewdge.elongated;wharepinihe noterizeskdd vawipasvwhe&lsanafoved o the
longitpdinally across the nozzles. In a further aspect there is provided a
printer, further comprising a cartridge unit comprising an ink storage
compartment and an ink feed system for connection to the printhead, wherein
theTARERST4GE St PAFEAT hAS AP BIR SO a G e aljty sy printer. the
displadeatsierirait'section biased to expand the variable storage volume to
genmeratena iniegaiice qressune therein, such that ink does not inadvertently

leak fiomedbRdnkeiesionnazzlesnd - a:fuies AsRack ibefaispovided a
p“Qhﬁfaﬁmfe%bee!m%gmaféﬁ%@gng&@BHMBLEE%J%H!QQC 3 IRy RY.RIeRRHSsIgEed Ik

storage compartment that supplies ink to the printhead, the ink storage

compartment having an interface for receiving the refill unit, the interface
h ay] A ngl’ﬁ:ri Pﬁ@fvaelvéswfagéed 1) %?%‘I’B@éﬂ’fporate in a cradle for holding an ink cartridge

within an inkjet printer, the cartridge having a plurality of ink storage compartments, the cradle
comprising a plurality of interfaces respectively corresponding to the ink storage compartments,
wherein each of the interfaces is configured to receive an ink refill unit for replenishing the

corresponding ink storage compartment.

In a further aspect there is provided an assembly, wherein the printhead comprises:

a printhead integrated circuit formed on a wafer substrate using lithographically masked
etching and deposition techniques;

an integrated circuit support structure for mounting in the printer adjacent a media feed path;
and

a polymer sealing film between the integrated circuit support structure and the printhead

integrated circuit for fixing the printhead integrated circuit to the integrated circuit support structure.
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configuration, the refill unit comprising: a body containing a quantity of ink;
engagement formations for releasably engaging the interface; and an inlet
valve actuator for opening the inlet valve as the refill will engages the ink
interface so that the ink in the body is in fluid communication with the ink
storage compartment. In a further aspect there is provided a printer, further
comprising an ink refill unit for an ink cartridge, the ink cartridge having a
negatively pressurized ink storage compartment that supplies ink to the
printhead, and an interface for receiving the refill unit, the interface having a
noymaligleged dlel yalveanda Ry mallyAReR AHLIgtyaNe,.both in fluid
communication. i, ek storade compariment. he.[efll unik comrising: &
body containing a quantity of |n1_<; a éoc ing portion having an |n_[< outlet and
vaf" 4t star 8%%?8W5¥Wﬁ%br‘8hﬁ“%lﬂ%@‘”B?é‘,‘“t‘?fé”ﬁ%ﬁh&"liﬁ8?ﬁ% Vei¥&sably
enéapeste dpterface to actuate the inlet and the outlet valves so the
cartpdygefillglingthnirktfromhthek fodyhcaudehofribentgetivedpiressute in the
inkpoSiatage 6oMParime ot aRR O H6 % jlianfuihenaspect Bar@isation

proyided aprntstafiwther comprising a refill unit for refilling a negatively
prewglsurize ink storage c%n(;‘ﬁ]%gm nt that 1ldpplies ink to the printhead via a

CI'TIH polymer sea 1Il 18 crons t .. ..
normally'open outlet valve, the refill unit comprising: a body containing a

quantity of ink; engagement formations for releasably engaging the ink
stoPdgen @ arpRsaiPRISHNt nenan Beds valvecasitistemBsisiosing the outlet valve
as the refifrunibéngagesthe inkistorage compartment. In a further aspect
there is pravigecha REMES, Hd bk cemgprsingpa kRfilldRikdekneafilling yaovink

stofage, cOMPAMENtIMRRNING MG prntheadmyhereindyring use, the ink
storage %%lmgartﬂﬁnt S malntﬁuned ata neggnttl)yqr ressure to 3VOId
il

. Ql Z ve for moving the maintenance gs: tween the capped.
inadvertent Ink feakage from the nozzles, the refill unit comf)l?lsmg: a body

coRta I L URHRRS B25HRY Wik outlet; and a repressurizing arrangement,
whigteitinigpomcergaiernereertie sefiting Hie withatde §isknstorage compartment,
thécﬁ@pp’@smraiﬂh’ygsuch that the motorized drive uses a cam shaft

arrangement for moving the cleaner relative to the capper.

Using a single motor to actuate both the capper and the cleaner the printhead provides a compact
design and simplifies the electrical systems within the printer.

In some embodiments, the cleaner is positioned between opposing sides of the capper.
Optionally, both the capper and the cleaner are independently movable relative to the array of
nozzles. Optionally, the cleaner wipes across the nozzles as the maintenance assembly moves from
the capped position to the uncapped position. Optionally, the printhead is a pagewidth printhead, the
array of nozzles is elongated
and the cleaner is likewise elongated; wherein,

the motorized drive wipes the cleaner longitudinally across the nozzles.
Optionally the cleaner is positioned between opposing sides of the capper.

Optionally both the capper and the cleaner are independently movable relative to the array of nozzles.
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arrangement causes part of the unit to be inwardly depressed as the ink from
the body is drawn into the ink storage compartment through the ink outlet by
the negative pressure until pressure equalization, and upon subsequent
disengagement of the refill unit from the ink storage compartment, the
repressurizing arrangement releases the inwardly depressed part of the ink
storage compartment to re- establish the negative pressure. In a further
aspect there is provided a printer, further comprising an ink cartridge
COMpIiSIMghadeink sipragescompaitne i haviegeppesat waltsegtions
coppegted Ryafliexiblayaliarangement to define a variable ink storage
volume; and an ink feed system for supplying for supplying ink to a printhead

with an array of nozzles, wherein one of the opposed wall sections is

dispraeEhpiE gﬁﬁ'ﬁ%’géa%wé%bﬁﬁ“&'?ﬁde*faﬁréw R SET8YE Volume to create
a riégaeveprasikpashrimmeiik divrge compartment for avoiding inadvertent
ink leakagenfrordhéinozptese iiradurtiierdasect therenigzgrsovided a printer,
further comprising a refill unit for refilling an ink storage compartment with an
interface for releasably engaging with the refill unit, the interface RROOO4-SG
601!'1] Q‘ urtl r\étgl\e/ce !%rl C?Q\:[lraoc}m 1r|1rt-!:ir< ﬂO e?clg] 104 laflnda(gl%{lt'.l fe’tt[rt}te coSm risiig an ink
compartment) the refifl unit mprising BIBEIS %ontain ng a qu ntit§/ Ink;
an ARG GHRRSIa (v %{%fﬁﬁgifé?%“f(f)‘rré‘aﬂféttﬁ?d HieRIARBS when the refill unit
endbryus bh&knterea cemrietnthag 2t Fsiapiveragretelams s bredisetiecthle wallrstien a
predeteérmined sequernceorhgeadurtheraspect thiere iseprovidedh ayohinteimk
furtbemeampusing adefihunitfosiseiiling-an ink cartridge that forms part of
the printer, the printer also having control circuitry and an interface for

relen t@&f 9‘;3% ther C\II unit, the refill unit comp |S|n r%/acont.ai |ng

% rintér, further com r1s1n are un1t or re negatiyv
a quantity 0] an IPI]i( ef) and a mem ﬁ‘CUIt or storing I at IO

reI&rﬁﬁﬁrtﬁdé‘tlié%i@ﬁ"o‘i‘?@péﬁﬁ?&d{’é'rfg%‘ﬁf‘th@ Pﬂ@ri}i}ﬂ"éijei]?f MUY LS P e
memoseeireitcalfovesctantee cottrol cheduitrise rrerecg dtiet ittty berfl el
inkconfithedefithanitlissuidabliefor the printer. In a further aspect there is
provided.adaki Bdgkiske thekceneprsing a printhead maintenance assembly
engagement formations for releasably engaging the interface; and
an inlet valve actuator for opening the inlet valve as the refill unit engages the ink interface so that the

ink in the body is in fluid communication with the ink storage compartment.

In a further aspect there is provided a printer, further comprising an ink refill unit for an ink cartridge,
the ink cartridge having a negatively pressurized ink storage compartment that supplies ink to the
printhead, and an interface for receiving the refill unit, the interface having a normally closed inlet
valve and a normally open outlet valve, both in fluid communication with the ink storage
compartment, the refill unit comprising:

a body containing a quantity of ink;

a docking portion having an ink outlet and valve actuator formations,

wherein during use, the docking portion releasably engages the interface to actuate the inlet and the
outlet valves so the cartridge fills with ink from the body because of the negative pressure in the ink

storage compartment.
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for the printhead, the printhead having a nozzle plate with an array of nozzles
formed therein, the printhead maintenance assembly comprising: a capper to
cover the array of nozzles when the printhead is not in use; and, a cleaner
for engaging the nozzle plate and wiping across the nozzles, wherein the
cleaner is positioned between opposing sides of the capper. In a further
aspect there is provided a printer, further comprising an ink refill unit for
replenishing an ink cartridge in the printer, the ink cartridge having an
interfacenfosspRgagingtheitak sefitk unibethanjnknsefilrunit cornmprisingieaamiak
StofRUEHEAMPALIE N A HRGKING RFHORIRS RNGAAING. e IteFagR Qf.the
carvtarlivcl@eg{f1é the, grgt%lgir;gigrpr:tion having a base plate with an ink outlet for

C t

connection to an in pogrt on the interface; and engagement formations for

releasabl\" &N GAGIRG THE HEHALE: the engagement formations being formed
onfrestrERSVET R drTHRe iR CPEhEnp S8 d biraza stieeictiédentre of the ink
outietugspaeceduftorfvthiesitransvelks eabentrer lirfdl R REE@OHe 86s6thdn a further
aspefithere is provided a printer, further comprising an ink refill unit for
replenishing an ink cartridge in the printer, the ink cartridge having an
interface for engaging the ink refill, an ink staorage ¢ tment partially
delhad By A Ribular TEXBIS WAl 2 & coneiehor: Moth A B 1
corfSHEARGPEHEHES e te Be PP RFAT BUP S hratstintth &8 SREURERHE R efil
unitegrptidinepeat soussesrmarnihged eftrantikyeafepiioant acabekindgepbrion for
engagignghe interface of the cartridge, the docking portion having an ink
outlet for.connastiande aminlat pert on the interface, and a plurality of
copstrictiqn.agtuators for actuating the constriction mechanism as the ink refill
unit engages tpu%ziinntgrﬁgge and releases the constriction mechanism as the

ink refill ﬁnfi?rgﬁseng ges fﬁgnfhte.rfape. In a further aspect there is provided a
priffE A SPLETRBHST KA AR PSR YIRS SRIRISIIAY BA MR EE R ge in
thevprigteenttiesipRecarthiige avingeaty leeerfades foridngayittdwhesiskrefitbunit,
thehd ik refiltunitreomprisingh adedycohiaining @ quantitymof pnlwan ink outlet
foregngaging.a complementary ink inlet in the interface; and a spigot

ex{ﬁ&déﬁw&ﬁgmdﬁmg@g%m INSEEHON. R AMERedg IR the-intgriace, wherein
the lateral cross section of th SP'%%fy'iekeQéedd to tptﬁe%t]%‘?e defined by the

relptressur;[zmé arrangement releases the 1
aperture 1o ensure
establish the negative pressure.

W pressed part o orage compartmeént to re-

In a further aspect there is provided a printer, further comprising an ink cartridge comprising:

an ink storage compartment having opposed wall sections connected by a flexible wall arrangement
to define a variable ink storage volume; and

an ink feed system for supplying for supplying ink to a printhead with an array of nozzles,

wherein one of the opposed wall sections is displaceable and biased to expand the variable ink
storage volume to create a negative pressure in the ink storage compartment for avoiding inadvertent

ink leakage from the nozzles.

In a further aspect there is provided a printer, further comprising a refill unit for refilling an ink

storage compartment with an interface for releasably engaging with the refill unit, the interface
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the ink refill is correctly matched to the cartridge. In a further aspect there is
provided a printer, further comprising an ink refill unit for replenishing an ink
cartridge in the printer, the ink refill unit comprising: a body containing ink; an
ink outlet for engaging a complementary ink inlet in the cartridge; and a visual
indicator to provide a visual indication when a predetermined quantity ink has
flowed from the refill unit into the cartridge. In a further aspect there is
provided a printer, , further comprising: an outer casing with a hingedly
matinted.padvel faraceess fisvinterian ancd actadle hapseawithirthauter
casipg fagsupporting an ink cartridge, the cradle having a hingedly mounted
lid that opens to %Jrll%wathlﬁniﬂk &silrlg_ridge to be inserted and removed, wherein
the hinge axis of the 1id and the II}u’nge axis of the panel are parallel, and the
lid Brid e alel both open in the same direction. In a further aspect there is
profYited A RISEURIHIE? WOTprieH it RRODOBSSIENE Fesp sck dp| e valve
pagewidthcprintheatlviithpadegray ofmorzies and printhead contacts for
transmitting power and print data to the nozzles; corresponding contacts for
SPB{HY&QM%@QW%G&IP@@J&Q%%@ F&tﬂ'@&&ﬁdﬂﬁm@@c%ﬁ@m@%ﬁﬂ% & ;ﬁglegtive
biasing meshanism, siieh,that the printhead contacts and the, corresponding
contacts are |.as.'%dt Into en a’gerﬁent uring pgrlntlng and released from
bid§‘§%§%¥i§%€@€ﬂ%é‘ﬁﬁ@ﬂéﬂt’%"s‘t‘ﬁlllﬁ&‘%?‘?&?ﬁ‘%ing the printhead. In a further
aspéetineienizzpryidediarprinter, further comprising: a replaceable
pagewkdtheprimthead with an array of nozzles and printhead contacts for
trapseliting-pawekand ipiat.datatadhe Aezzlas . eeirespordiRgneontacts for

SURRLYING:NE, RQWRY AN PURL AR e BHRIRG s GORIAGIS: AR G AYEhe

meq}be[‘for. ovement btetqueen open and closed positions, wherein in the

nk 1n the.refill unit is suitable for the printer. .

open positions, the prlntheac? an be installed or removed, and the cover
member is in the closed positions during printing, such that the printhead
cotitadtsharepehiaheis tr@spyptimy nesontabescomms yRp YR fiskd BrRgergermesmihen
thec oxerimenh lbepinhnolviedtpthe-e psedvitositicnysy anddhernprintheache
coptagtsanchthencaikespoBshipgicentacts disengage when the cover member
IS movedat:@pggleto Q&%ﬂl@?ﬁ&@f&f‘%nles when the printhead is not in use; and,

a cleaner for engaging the nozzle plate and wiping across the nozzles,

wherein the cleaner is positioned between opposing sides of the capper.

In a further aspect there is provided a printer, further comprising an ink refill unit for replenishing an
ink cartridge in the printer, the ink cartridge having an interface for engaging the ink refill unit, the
ink refill unit comprising:

an ink storage compartment;

a docking portion for engaging the interface of the cartridge, the docking portion having a
base plate with an ink outlet for connection to an inlet port on the interface; and

engagement formations for releasably engaging the interface, the engagement
formations being formed on the transverse centre line of the base plate,

wherein the centre of the ink outlet is spaced from the transverse centre line.
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In a further aspect there is provided a printer, further comprising a cartridge
comprising: at least one ink storage compartment; an ink feed system for
supplying ink from the or each ink compartment to a printhead; and a
maintenance station for engaging the printhead to perform one or more
maintenance functions. In a further aspect there is provided a printer, further
comprising a cradle for holding an ink cartridge within the printer, the
cartridge having a plurality of ink storage compartments, the cradle
comprising aspepl weal iypolinterfaces fespectively Congsponaing:tepth@ink an
stqya@gﬁn@@m9a{etm%;ahwharﬂlmg%ghr@faﬁhﬁemrﬂ‘@gﬁgag§gcmpﬂgmﬁdamnk
recgive. annk el unil rreplenishingdhe, coneshonding Ink S01AG8
compartment In a ?urt er asp et there Is provi ed a printer, w ereln

pri ﬁ%ﬁ&ﬁ&“é%ﬁ%’&émﬁlﬁmﬂh‘g&d’rﬁéQtPé{Féd”E?PSb *P‘fé‘?ﬁ’i‘?ﬁ&‘ G S TRRs
substrate MngIitHEYraprEaIn) Akedked etching and deposition techniques;
an integradedticinsuib s (ip pareistrbeinregdaroftountingeithtlecpninter adjacent a
megdiaoferdpathik and: RROME S G S3npolysner seating.film nelwean the

IntegrAted ClEeH SHPRAMLSIMCIRG ARG T Riniheadnteg mtﬁ‘qugge@kﬂé for

fixing fhe prnthea h'e%% grated, ciredit to the integrated, clreuit su

€ 1Nt ¥ace
structure. In afurther aspect there Is provided a printer, %v%ereln the
printhead comprises: a printhead integrated circuit having an array of ink
ejeetidntho yPReSePA 1 isti e BUMStATBr opIRT ey Of ki fead feroprienitsife pn
estaiblishiiag ifltidpcapmmunicatiofsvithnatieastonrnlggios dgénkedinpartment;
anduadpnhynengaaling film between the ink feed conduits and the printhead

mtegrategbgglg%@mg;ge cﬁ%{g\gﬂjﬂm having an array of apertures such that
the ejectlon poz% es are in fluid clommunlck o mv]\getlk}1 e mkigeed conduits,

wherein po]ln mer seeaelnﬁgglﬁgacom ore than 25 microns thick. in an eleventh

aspect tri‘ép&‘é%i’ﬂdrﬁ%ﬂﬁﬁﬁ BrevEBE RN A IRIE B PEPiEhishing an ink
carthidigiethager picje soovimtelrthehiei deiks deyadivdies Harddefiend Mitbrfaeg folp ensure
engagingftihs inkerefithannit] chige imkcidedill unit comprising: an ink storage
compartment; a docking portion for engaging the interface of the cartridge,
thqnqqgllﬁinglgispect there is provided a printer, further comprising an ink refill unit for replenishing an
ink cartridge in the printer, the ink refill unit comprising:

a body containing ink;

an ink outlet for engaging a complementary ink inlet in the cartridge; and

a visual indicator to provide a visual indication when a predetermined quantity ink has

flowed from the refill unit into the cartridge.

In a further aspect there is provided a printer, , further comprising:

an outer casing with a hingedly mounted panel for access its interior; and

a cradle housed within the outer casing for supporting an ink cartridge, the cradle having a
hingedly mounted lid that opens to allow the ink cartridge to be inserted and removed,
wherein the hinge axis of the lid and the hinge axis of the panel are parallel, and

the lid and the panel both open in the same direction.

In a further aspect there is provided a printer, further comprising:
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portion having a base plate with an ink outlet for connection to an inlet port on
the interface; engagement formations for releasably engaging the interface,
the engagement formations being formed on the transverse centre line of the
base plate; wherein, the centre of the ink outlet is spaced from the transverse
centre line. Offsetting the ink outlet from the centre line of the base plate
provides a significant visual indicator to the user as to the correct orientation
of the refill for engagement with the cartridge. If ink outlet were in the centre
of the baseplatel.thereids arsighificanihchangedhat ausernail diyeinstalling the
refill 48Q:Qub et the Igg{rcggttp{ﬂgmyggn As the ink outlet is a Iarge feature on

the base of the refill, offsettin } ne S|de s a dre. er VI ct than
ondm COIlt C S OI‘ S the prlnt
the other?ea ures on the Y fg In some em ments t e |n

cartrid geaﬁ%lé’s?téﬁ tiﬁf%‘?@?%{&%“&b FH?:F‘&'P?M‘@W{ IB gﬁfiéiwt%fésffﬂ%@eﬁyr SROBLRAr
flexBRe v IDiaadiHe eEpSIFRRGETRERHAPISA] Tatedistriblifg Masraxibiéctubular
wailishyliee predeteghinedtamount, and the docking RRC004-SG 64 portion
having a plurality of constrictor actuators for actuating the constriction
mqglams@&m@rm;&%mma%gﬁ&J&L%M%rface and releases the
constriction ﬁ“e% anism as, ek el éﬁ%‘to‘?'r?‘%q%q JeSit %ag‘§§nE£§tE?or
Optlonalﬁl, the bage plate has a spigot prOJectlng réfrom for msertion into

antﬁbérf]fﬂ?%ﬁ?lwefﬁédlﬁrfétr?éééo 8%gigyot having a cross section that is keyed to
the shaperabeheliaperiare 1 eprvre thaevehendefill ipte sy feauiptherstetiteersiad
cartridge: Optionabty fthecspigobhiasadrisstarctressosaetion. Optionally, the
Spigetactiialesapsalvasimipengasiriaoe whsrithereflithengages the-ieartace.
ORHQQ&@XJ&%EL‘%&%@E!HQQJ@%%J Bk ﬁ&ﬁ@ﬁ%o%%ﬂ&%%%&&%ﬁﬁy sefined

y aluduinliedbic well, and 8, constictor mechanism, or constigting the
erxfa?é tubula \%/5?% redetermlne amount, and the Pdo 0Il<’1|ng portion
ha@’iﬁﬁ‘eédﬁﬂﬁ‘f%‘ffﬁfz“iﬂfhéé?féet?l?e%‘f‘%iffﬁ%ﬁb?geﬁ?g&é‘ﬁtfaﬁ?‘?ﬁ"cﬁém&‘a?%ﬁ|E‘ﬂi§‘“ﬁ (o the
meehramisianas the ink refill unit engages the interface and releases the
constriction mechanism as the ink refill unit disengages the interface.

In a further aspect there is provided a printer, further comprising a cartridge comprising:
at least one ink storage compartment;
an ink feed system for supplying ink from the or each ink compartment to a printhead; and

a maintenance station for engaging the printhead to perform one or more maintenance functions.

In a further aspect there is provided a printer, further comprising a cradle for holding an ink cartridge
within the printer, the cartridge having a plurality of ink storage compartments, the cradle comprising
a plurality of interfaces respectively corresponding to the ink storage compartments,

wherein each of the interfaces is configured to receive an ink refill unit for replenishing the

corresponding ink storage compartment.

In a further aspect there is provided a printer, wherein the printhead comprises:

a printhead integrated circuit formed on a wafer substrate using lithographically masked
etching and deposition techniques;

an integrated circuit support structure for mounting in the printer adjacent a media feed path;

and
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Optionally the base plate has a spigot projecting therefrom for insertion into
an aperture in the interface, the spigot having a cross section that is keyed to
the shape of the aperture to ensure that the refill is correctly match to the
cartridge. Optionally the spigot has a tri-star cross section. Optionally the
spigot actuates a valve in the cartridge when the refill engages the interface.
In a further aspect there is provided an ink refill unit, wherein: the cartridge
comprises an ink storage compartment and an ink feed system for
connectiapotanar Ppsinthead-aase mblywithi anarsay of sik@jection pozelas; and
the ok alPrRGE CPMARIMERhHAS R MAIRPLE SIRAGR ¥ AN R structure,
displaceable wall section biased to expand the variable storage volume to
generate a negative pressure therein, such that ink does not inadvertently
ledR HOM AR IHICE R AN KO 22185 ™ IS TR UEPEEYINEFS is provided an ink
refiiPibcadvAeir SRREDIE-SEBSHHE vegiriyerColipeabses s hdgatively
pressusized inkistorage compattinent tidatrsuppligsinkhto lsasprinthieaaage
assemphiyethenink storage compartment having an interface for receiving the

fefﬂ%bl%r@%yﬁ%fﬁe@@em}{é@& A RIERYAINERIBSRA AP IS GIOPEuiss, the

CO”O\?I%‘E%}% »nd tre‘lrerare?” e oD ee s, A0dy, contalning 2, .

qu5_n ity of In <a 2Eljlil.an inletvalve actuator for opening the'inlet valve as the
refﬂfﬂﬁ%éﬁéﬁﬁé?‘fﬁg’ink interface so that the ink in the body is in fluid
corinitinReatishseithe tHe inkostdrage wenipditinent. In a further aspect there is
provided an ink refill unit, wherein: the ink cartridge has a negatively
prassutizes dbStaragasompaidimenidhat skppliesid ik tQiaiptintheadcartridge
asgemily..afd.an interface for receiving the refill unit, the interface having a
normally closed inlet, valve and.a normaly opgn, outiet valve, both in fluid
communication wltﬁ the ink storagé éompartment;’t e refill unit further
cofprisb e S By Bontaining a quantity of ink; and the docking portion
having the ifkteagiecapdvelyve actuator formations; and wherein during use,
the dockingpogtioniseleasablyergages:theinterfacetolasivate the inlet and
theoridiletwalyessathesartridgadils withdnk fsamqihe body because of the
negafiyaRigssye in the ink storage compartment.

1d com,

engagement formations for releasably engaging the interface, the engagement
formations being formed on the transverse centre line of the base plate;
wherein,

the centre of the ink outlet is spaced from the transverse centre line.

Offsetting the ink outlet from the centre line of the base plate provides a significant visual indicator to
the user as to the correct orientation of the refill for engagement with the cartridge. If ink outlet were
in the centre of the base plate, there is a significant chance that a user will try installing the refill 180°
out of the correct orientation. As the ink outlet is a large feature on the base of the refill, offsetting it
to one side has a greater visual impact than the other features on the base plate would.

In some embodiments,the ink cartridge has an ink
storage compartment partially defined by a tubular flexible wall, and a
constrictor mechanism for constricting the flexible tubular wall by a

predetermined amount, and the docking
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In a further aspect there is provided an ink refill unit for refilling a negatively
pressurized ink storage compartment that supplies ink to a printhead
assembly via a normally open outlet valve, the refill unit further comprising: a
body containing a quantity of ink; engagement formations for releasably
engaging the ink storage compartment; and an outlet valve actuator for
closing the outlet valve as the refill unit engages the ink storage
compartment. In a further aspect there is provided an ink refill unit for refilling
angskostorage pompaitmosticsUppiiRGoaapiiathead assembly with an array of
NoZZlese WhErGiNiOEING: URSrtingink Sty ag e LAMRAtMent is maintained at a
negative pressure to avoid inadver eqlﬂf'nk leakage from the nozzles, the refill

ases the constriction mec anEmci.s € INK 1¢ unit disen CS . .
unit further com nsmg: a body containing a quantity of ink; an ink outlet; and
g

RRUGGASE 68 X rapPasSlifiitg S aTHEat HHETE Bisbis My ARRHEtt bf
thehea R faerit Dpithi ani daivie srera g EBhip artaete Heehreira 83t iFgo ensure that
arrangéiientreasesiparhofthidsaniirtodbbyitwaridiyhdepressedas:the.ink from
theop@slyiis el spigs: lt@udhe dnk ister age compariment drgegh thefnk outlet by
the negative pressure until pressure equalization, and upon subsequent
disgqggaglemggﬁ of tiae 'i%ﬁign‘{rﬂ(it from the ink storage compartment, the

rep essurzing arrangement releases the inwardly depressed part of the ink

stor 4% SO P8 feinet bt HuG At a Bressure. In a further
aspeerits recdRapraVid edrdisipkrefitkibhkitwhierginy 2the cartridge comprises:
anpnkestoiagencompattmenikinaving opposed wall sections connected by a
flexiaienwathairangementtecdefingasvariablgninkestorage volume; and an ink

feecgn§t¥i§éi§mn£9(a§ﬁ%{9QJYﬂE‘QllI?JﬁﬁLABPL}{%Q&J'E}lé ip.aprinthead with an array of
nozzles; ﬁnd one of the orpsfi)nosehd .\/\?(al sections is dlslplaceable and biased to
releas é e constriction mechani as the ink refill unit disengages the . .
expan the variable ink storage volume to create a negative pressure in the
ink4tdtfge compartment for avoiding inadvertent ink leakage from the
nozzles. In a further aspect there is provided an ink refill unit for refilling an

ink%t@m]@ele(bmﬁmﬁnamtsmtjﬂ pAdjiecting therefrom for insertion into an aperture in the
interface, the spigot having a cross section that is keyed to the shape of the aperture to ensure that the

refill is correctly match to the cartridge.

Optionally the spigot has a tri-star cross section.

Optionally the spigot actuates a valve in the cartridge when the refill engages the interface.

In a further aspect there is provided an ink refill unit, wherein:

the cartridge comprises an ink storage compartment and an ink feed system for connection to a
printhead assembly with an array of ink ejection nozzles; and

the ink storage compartment has a variable storage volume and a displaceable wall section biased to
expand the variable storage volume to generate a negative pressure therein, such that ink does not

inadvertently leak from the ink ejection nozzles.

In a further aspect there is provided an ink refill unit, wherein:

RRC004-SG 65



interface for releasably engaging with the refill unit, the interface having
valves for controlling ink flows into, and out of, the storage compartment, the
refill unit further comprising: a body containing a quantity of ink; an ink outlet;
and valve actuators for actuating the valves when the refill unit engages the
interface, such that the valve actuators actuate the valve in a predetermined
sequence. In a further aspect there is provided an ink refill unit, wherein: the
cartridge forms part of the inkjet printer, the printer also having a printhead,
coniselrGingaittiypaida anJdnieyfacafordraleasabbsengaging.thepelilhvnit, the
refili MRt ST, COMRI RS S RRBHMER ML DY A ARARH AL ik ANk owLlet;
andamemary Sicuitfor starinanfermation relaling to at least one

characteristic of the ink; an RROOO4-SG1%15aa)G’r|ng use, the memory circuit
all VE 8 tHE EBRSTRIFEIt to interrogate it to verify that the ink in the refill
unit is suitable PefxHREHRIAEE IR Riffhierdspect there is provided an ink refill
unimintorperatedarfa @rinthéadmeaintenan cdll assemigly theiraiminiyetso that the
printhead pthei prntheashhavagnaviozz iewplatgwithhamaiiray of nozzles
formed therein, the printhead maintenance assembly comprising: a capper to

cofer df.aay. oLnozzicahen e pttgads not n use: and. a oleaner

for engaging the nozzle plate and wiping across the nozzles, wherein the
cleBh8F [ BB H R B BBHOAY 4RSS BT tRE AP PBF i B f0 AREY e
aspettithiend is pioidéd aerivie resitinii vk ereidceieVinkjerpritteioedmistises:
a printheadnwithilgpparrayeofaivozzle ) faimaintemamoevasseriblyofasemoving
betamannacapped position where the assembly covers the array of nozzles,
ang AHNGRRRES BAsitian spaced from the array of nozzles; and a motorized

drive for mo.vinéq the rpagpit&na}lgce assembly between the capped position

d : : : . :
an t%écﬁﬁ%ﬁ‘ﬁ é&uﬁngﬁtlon. In a further aspect there is provided an ink refill

untedsEPeRPYAE IRCAHAYE h Y H TR StEr g i8nPdrtment partially
defiheenslyraguisulzerifidsdb Reripaltclepy s crsogrs thictits e dctiainists fidet and the
consteicting thedlexible tubulariwakbhyhepregetervine deamoprtsand the ink

storage compartment.

In a further aspect there is provided an ink refill unit for refilling a negatively pressurized ink storage
compartment that supplies ink to a printhead assembly via a normally open outlet valve, the refill unit
further comprising:

a body containing a quantity of ink;
engagement formations for releasably engaging the ink storage compartment; and
an outlet valve actuator for closing the outlet valve as the refill unit engages the ink storage

compartment.

In a further aspect there is provided an ink refill unit for refilling an ink storage compartment
supplying a printhead assembly with an array of nozzles, wherein during use, the ink storage
compartment is maintained at a negative pressure to avoid inadvertent ink leakage from the nozzles,
the refill unit further comprising:

a body containing a quantity of ink;

an ink outlet; and
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the ink refill unit comprises: a body containing a quantity of ink; and the
docking portion for engaging the interface of the cartridge, the docking
portion having an ink outlet for connection to an inlet port on the interface,
and a plurality of constriction actuators for actuating the constriction
mechanism as the ink refill unit engages the interface and releases the
constriction mechanism as the ink refill unit disengages the interface. In a
further aspect there is provided an ink refill unit, further comprising: a body
containingargsaintipaehiplean ink outlet for engaging a complementary ink
inlghinthgdntaEiacenanha.smgar euen Qipgotsgmommwtﬁg t;em@mg@ in an
aperture in the interfac tg wherein the(\11y eral cross section of ttae Spigotis

arrzg%eme tCB. €S art unit obe 1nwar cpresse

keye a e defi he ap &rtlre to ensure tohmeﬂ}en retilis correctly
mé?&ﬁ%‘d“fi?%"é”%%ﬁﬁ% E—?“ﬁ%‘é 66(5‘2? %‘t‘fté’é I SRS S B RFEYESis provided
anHRIFefP ARt further comprising: a body containing ink; an ink outlet for
engagintsarconiplesmrentary inkidfiletinttheteankridges amdannvisuatindicator to
proyige @ixis Uaddpeticatianswihie ma.pie detesaa pech O hantity ik Joagarfiaaedh.-
frogheniefill unikinto,the cartridge. In a further aspect there is provided an
ink refill unit, wherein the inkjet printer comprises: an outer casing with a
hingedly mounted panel for access its interior; and a cradle housed within the

oult®? BHETHYRSH SUPPSHHY E ’iﬂi{eé%{ﬂf’i‘&@’@erﬂf‘e cradle having a hingedly
mdbateddid ¢ierspens to allow the ink cartridge to be inserted and removed,
whereinthehingeraxis lof thedidsandiihe hingenaxisiof tHexianel arenparatiel,
ane dhnaclid anslthe fanelhet; epen in the same direction. In a further aspect
th%‘%ﬂﬁf@&%@‘ﬁ%& CP?]K/ ngf'é Hﬁﬁyl\ﬁ’mﬁ%@ ﬁhﬁh‘é&ﬁﬁf%%ﬁ& 8%%91@?%% a

rep aC?% O geV\ﬂ secti I{.SI rllst 1eqaceV\%e al%q)l%”(?% CXPp, n(c)izhze variable H&rsl{(]}a %%

contacts for transmlttlng &r'and print data to'the nozzies; corre lclzfnng
coftSEts A3 Sty e b%?rﬁﬁGOBﬁWgt?%V?ﬂé‘%ﬂ?ﬂﬁﬁ%{ﬂ‘i’:‘blﬁi s; and
a defecdtivieslieising mechanism, such that the printhead contacts and the
corresponding contacts are biased into engagement during printing and

relgasechiragbiased gpgagemant whenoinstaling ek lemeVvingthe-prinihaad.
interface for releasably engaging with the refill unit, the interface having valves for controlling ink
flows into, and out of, the storage compartment, the refill unit further comprising:
a body containing a quantity of ink;
an ink outlet; and
valve actuators for actuating the valves when the refill unit engages the interface, such that the valve

actuators actuate the valve in a predetermined sequence.

In a further aspect there is provided an ink refill unit, wherein:

the cartridge forms part of the inkjet printer, the printer also having a printhead, control circuitry and
an interface for releasably engaging the refill unit;

the refill unit further comprises:

a body containing a quantity of ink;

an ink outlet; and

a memory circuit for storing information relating to at least one characteristic of the ink; and
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In a further aspect there is provided an ink refill unit, wherein the inkjet printer
comprises: a replaceable pagewidth printhead with an array of nozzles and
printhead contacts for transmitting power and print data to the nozzles;
corresponding contacts for supplying the power and print data to the
printhead contacts; and a cover member for movement between open and
closed positions, and wherein in the open positions, the printhead can be
installed or removed, and the cover member is in the closed positions during
prinding nsuch thatthajpriathead montactsianddhecariespondingcontacts are
mayeddinte: €NIRGLRERL g the cover member is moved to the closed
positions, and the printhead contacts and the corresponding contacts
disengage when the cover member is moved to the open positions. In a
furﬁﬁ%?“ g%“ﬁé%’f%ﬁ%‘ifé PSR HRTERC TR IR R e
COMISPBRSOT 3t ikissprisath srEr A Byiviraitrie AR RRODDLS @ 'BY-shisrred
featksiystenrifdrsuppiyimgciisénom drepdiirgach ink compartment to a
printhead;cape a matike nancenstatiomieme pgagiags theiprinthrad to perform
one or W&@aﬁ&%ﬁ?%ﬂ%ﬁ%%%&i%e 240 @JM&F&%@%&’&QE&QGV? is prqviqled an
ink el it incorporaiad jn.a cradie,for helding. the Jnk cartridge within the
inkjet printer, the cgrtrldlbe avmgp p]Inngra ity 0 m‘kpgtorage compartments, the
cradle comprising a plurality of interfaces respectively corresponding to the
inkstdrakseassehberrtinentscdwhereillaashv bt théhinrbacasrieepitfigured to
receive arpiinta@fititunitfey seplerishing the corresponding ink storage
compartmgnhetdefurther aspechthereis providesiam inktafil.uaithiwherein

theyprinterhesia Rinhead camprising:..aRrnthead inegiated.circuit formed
on a wafer subsggrte sing |tht(agrrn%%h|call ma g<ebd etcmggaan(g deposition

motorize Vin tenance assem tween

techniqués; an mtelﬁ?a%éa ciréurt support structure for mount'i)tpfé in the printer
adfQuEit B iearsPREE PUR: and a polymer sealing film between the
integrated circuit support structure and the printhead integrated circuit for
fiximg tiveéxqorintheae integiaied oirewil toithednrtegrated circuit support
Struetukardi d furth ek ashedthareds pravidadian ink defil-usitswhereia the
Prigigthas ARMNNeRA.CRmRIS NG S-Ripheadiniegraled ireuihhaving an

arrz%/.of i lﬁ eA'ection. nozzles formed on a substrate; a plurality of ink feed
the ink refill unit comprises: . .. . .
condults for esta sls'nng fluid communication with at least one ink storage
a body containing a quantity of ink; and
the docking portion for engaging the interface of the cartridge, the docking
portion having an ink outlet for connection to an inlet port on the interface, and a plurality of
constriction actuators for actuating the constriction mechanism as the ink refill unit engages the

interface and releases the constriction mechanism as the ink refill unit disengages the interface.

In a further aspect there is provided an ink refill unit, further comprising:
a body containing a quantity of ink;
an ink outlet for engaging a complementary ink inlet in the interface; and
a spigot extending from the body for insertion in an aperture in the interface,
wherein the lateral cross section of the spigot is keyed to the shape defined by the aperture to ensure

the ink refill is correctly matched to the cartridge.

RRC004-SG 68



compartment; and a polymer sealing film between the ink feed conduits and
the printhead integrated circuits, the polymer film having an array of
apertures such that the ejection nozzles are in fluid communication with the
ink feed conduits, wherein polymer sealing film is more than 25 microns thick.
In a twelfth aspect the present invention provides an ink refill will for
replenishing an ink cartridge in an inkjet printer, the ink cartridge having an
interface for engaging the ink refill, an ink storage compartment partially
definedray adeebubariflexible wallk anduai, constiiatprsmgchanism for
constrictmgpgnﬂg;ﬁ@elﬁubuIar wall by a predetermined amount, the ink refill
unit comgrrs,gn(gﬂR Oroeggadgfl IE%SC?O Htl)eg%y L rga uantity of ink; a
docking portion for engagin the interface of the cartr e ‘the docking
portion hAaViY AHRHK t&ﬁﬂ’ét Oy EBHEENER 18R 'i’h‘“r%?"ﬁ&‘r“te%ﬁuiﬁ%yrr?{‘éﬁﬁce
andexgitieality BilteRsHRsrcaEtors for actuating the constrictor
mechanism as the ink refill unit engages the interface and releases the
constrgtesr meahanisprasathenink cafiltnindise ngagrepthe: ibterace. The ink

storage QQHJQ%EEEE%l%'ﬁi?&ﬁ?&ﬂ&ﬂt@é;ﬁn@ﬁ&%&é% RIGRSHIE,4@ avoid |nk

'eakage from,fhe prinhead., te(r)\?l_]vsel}l/ge drglr‘q%ﬁ‘r 9,20, Ik ref %é?s avmga

gatlve pressure IS remove ra e volume IS

LSty VORI EHE HE AL D P&gﬁr@rwgﬁr@ tiﬁli‘S§’EE‘Si’a?Qﬂer"tE‘E)(’ﬁr‘rﬂartment
therhﬁli@lahh iyrerisie of thakidertkBeyend yxsird Huydrié pesarsiplsthed compartment's
capacity asiseahtastrebaefifeisdisengatiediothe negative pressure is
re-established. Depressing a part of the ink storage compartment during
refilling, will aﬁﬁg%§é§§ pYQJ}dEH & TOWRMEL: WQ{%HI Iﬁéqrﬁ&f! 1L et J&lﬁ%@?s the
depressed fart ihe.capacihy s cartespondingly lnereased, and neqative
pressure is re-estapfi provr ngt & actuators for the constrictor
meCRSHISH: PO tHRI e {31 J5Bhtion and release of the constrictor

mechanismicwilhdhpespsdceuerhdnathp reeisen he ¢orrete tmbsdieninesthed
refilling proeess binigomeembediments, e ¢onstricteanastaiedsaiie:
positiahed.ende.deskineg ROan sueh; thatthey asg atdhecamers ofa
regular sided . acametts.ahape. Optionally, the constrictor actuators

In a further aspect there is provided an ink refill unit, wherein the inkjet printer comprises:

a replaceable pagewidth printhead with an array of nozzles and printhead contacts for
transmitting power and print data to the nozzles;

corresponding contacts for supplying the power and print data to the printhead contacts; and

a cover member for movement between open and closed positions, and
wherein in the open positions, the printhead can be installed or removed, and the cover member is in
the closed positions during printing, such that the printhead contacts and the corresponding contacts
are moved into engagement when the cover member is moved to the closed positions, and the
printhead contacts and the corresponding contacts disengage when the cover member is moved to the

open positions.

In a further aspect there is provided an ink refill unit, wherein the cartridge comprises:

at least one ink storage compartment;

RRC004-SG 69



are generally flat pegs extending from the docking portion such that the plane
of each peg crosses the corresponding diagonal of the square at right angles.
Optionally, the pegs are slightly arcuate with their respective centers of
curvature proximate the centre of the square. Optionally, each of the pegs
have a buttress reinforcement extending along the corresponding diagonal
and towards the centre of the square. Optionally the constrictor actuators are
positioned on the docking portion such that they are at the corners of a
regular sidedgeameppisishape.QptioRalynthegansthictor pietuwalons are
generaiiflat Regs edendina.frompthe dosking.portion sHebthattheplane of
each peg crosses the corresponding diagonal of the square at right angles.
RRCOO4-SG 71 Optionally the pegs are slightly arcuate with their respective
ceMtrde B dtiatire™ B?‘%Y%Fﬂé‘fé“g{%gﬂéﬁﬁé‘%?‘fﬁ SgasreGphihapEatn of
thegsiages e e Blitreddcrefisforeidam et andivg SRkl e CEuFEssrifing
diagahabapthitewelrddthé iverfiive ofitheveguareriniadurtivenkaspect there is
previgeahardnk refill unit, wherein: the cartridge comprises an ink feed
SY%J%JQ&QQHH@&I&%J&@c&ﬁ@ﬂ%@ﬁ;qe@e?&eﬁ‘iﬂlyréﬂﬂbnﬁ%ﬁ%ﬁéﬂiﬁﬁnﬂﬁe ejection
nozozl_lr(é:‘s;on id 1Irg(est!)nkesct(())ngaégte é:n?mpartment has a variable storage volume and
a cfisplsgcearﬁle wall section biased to expand the variable storage volume to
generate a negative pressure therein, such that ink does not inadvertently
ledk figihettaerdriikefoe ionidid 2z RSl witimiveindipaistethera idneed faepiareink
refill unitawhexeinathen kisto fage compattmentisusegativelyhprgssusized,
suppliesaikitpaipriatheaedassembly, and has an interface for receiving the
refl",un'taﬁmﬁewﬁf%&@@fp\ﬁm&@&tﬁm%ml}ﬁ%n@}ﬁ%%%amdg&ﬁ&qmdm feed path;
cogghguratlon; and the refill unit further comprises engagement formations for
releasably engaging the interface and an inlet valve actuator for opening the
inlet valvEPAS S PR URitEI Al 8 tHE AR THIEHERE SBHACtHE Rk R the
bodeégind ¢icrid Eofne hioatideedvitliethiedivife Witorhg Btepsp artaie e din sauflitther
aspect there is provided an ink refill unit, wherein:

In a further aspect there is provided an ink refill unit, wherein the printer has a printhead comprising:

a printhead integrated circuit having an array of ink ejection nozzles formed on a substrate;

a plurality of ink feed conduits for establishing fluid communication with at least one ink storage

compartment; and

a polymer sealing film between the ink feed conduits and the printhead integrated circuits, the

polymer film having an array of apertures such that the ejection nozzles are in fluid communication

with the ink feed conduits,

wherein polymer sealing film is more than 25 microns thick.

In a twelfth aspect the present invention provides an ink refill unit for replenishing an ink cartridge in
an inkjet printer,

the ink cartridge having an interface for engaging the ink refill, an ink

storage compartment partially defined by a tubular flexible wall, and a

constrictor mechanism for constricting the flexible tubular wall by a

predetermined amount, the ink refill unit comprising:
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the ink storage compartment is negatively pressurized and supplies ink to a
printhead assembly; the cartridge has an interface for receiving the refill unit,
the interface having a normally closed inlet valve and a normally open outlet
valve, both in fluid communication with the ink storage compartment; and the
docking portion has valve actuator formations, wherein during use, the
docking portion releasably engages the interface to actuate the inlet and the
outlet valves so the cartridge fills with ink from the body because of the
negative passuiaiindhguinkistorage compartment. In a further aspect there is

providedaaa@cimg refilb ot wbgrein mm%épkfﬁlpxggﬁg@qm paitment is negatively

Pressiiizedink slofade 800, supplies, [k g Apthead assembly via a
no maﬁf gn outl et valve; an zf)SG 72 the refill unit further

coﬂﬂfﬁ%&?@ﬁﬁ%@%%frff"i‘f)ﬂ‘i’i‘ﬁﬁf)tﬁaéoff)fpfé?&‘é%'iy engaging the ink storage
CORIPHFIPTETERAIETEN Btk talH Ve ensngettthe foPrErssig the outlet valve as the
refillani engagesthecnkisstoragekeeit partinenigdnta further aspect there is
pravigdes.an ink refill unit, wherein: the ink storage compartment supplies a
printhead assembly with an array of nozzles, wherein during use, the ink
stolcCF\ e compartment is maintained at a negative ﬁ)ress(yrg tegkaa\éqmm the

stor e galztmentl maintajne tane ative pressurg (0 avol
ina vertent rom the nozz es the re [I'unit further tl%I’ISGS an

inkPOUbRat: a‘f\?iv%x“’rfe B‘Fé%&ﬁ?i FY ERTERGERR 8‘?%?“ UpOH B GHGRRTER ST e Fefil
wilb'ovees Yhlamink SHedtirareaih phithavetie, NHseli e pressun dintkatPraromreiment.
causessparghofsthe inknitatagheBinwgtdlyn depne ssednas: theinkafroim theochadieis
drawin iniectbgdnkhstREage peaupartraentidRo ughdiad nk.autlat Ry dbege

negﬂb\éﬁnﬂﬁ‘?&ﬁlﬁ%%ﬁl% RJIE%%HE&@%@H@%&%Q%&H%%%H hsequent the
|s(?e ngagem ne th of the refill unit grom the ink sgorage com| artment

C Ca) 1S COrIres increased an re is, re-estab

représsurizing arrangement rele Eases the wardly depressed part o?tﬁde ik

stotay&EdrhpAarite Rt ts F&“S%E%IEWTHQ P ﬁfé%@ﬁ?&onl AR et e
aspeeritns reeiRaprovidedars fakrefil umieispihdreirah Ereadeitlg dcsiipdses: the
inkpsterage compartment having opposed wall sections connected by a

flexible walbarrangamant do-sefioe: avadaklie phiki starags: VelkRgoantan ink
fe%ﬁ)@%@hi 818 §&9£J¥Mge£9fa§§f&9 lying.inkf9.a srinthead Witk an.aiLaY.&f

nozzles w erein one oft je opposed wall sections is displaceable and
CI' H dgiﬁxten 110, fE)(i ek
biased e-variable ink storage volume to create a negative

pr@@%lﬂ?épfﬁ“ﬂ‘i‘é‘iﬂw’éw‘f‘d@‘"’é‘eég PRt a05TTY Thadvertent

diagonal of the square at right angles. Optionally, the pegs are slightly arcuate with their respective
centers of curvature

proximate the centre of the square. Optionally, each of the pegs have a buttress reinforcement
extending along the

corresponding diagonal and towards the centre of the square.

Optionally the constrictor actuators are positioned on the docking portion such that they are at the

corners of a regular sided geometric shape.
Optionally the constrictor actuators are generally flat pegs extending from the

docking portion such that the plane of each peg crosses the corresponding

diagonal of the square at right angles.
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ink leakage from the nozzles. In a further aspect there is provided an ink refill
unit, wherein: the interface releasably engages with the refill unit and has
valves for controlling ink flows into, and out of, the storage compartment; and
the refill unit further comprises an ink outlet and valve actuators for actuating
the valves when the refill unit engages the interface, such that the valve
actuators actuate the valve in a predetermined sequence. In a further aspect
there is provided an ink refill unit, wherein: the ink cartridge forms part of the
inkjet printer which has a printhead, control circuitry and an interface for

relegsably engaoingiiheyrefillunit RRGQQESG3 dhe:tefill unit further
corg;g)rggesﬂ%n&j&k outlet %'PQ a memory circuit for storing information relating
to 'at Ieast one characteristic of the ink; and during use, the memory circuit
allows to the control circuit to interrogate it to verify that the ink in the refill
uniPiseatiivapieofobetPrespAYstR U A YT EFE sEeiPErersSrovided an ink refill
uniirreerPocatiedin aprinthiedd w@amnthaacee. assembly for an inkjet
printhead, the printhead having a nozzle plate with an array of nozzles
forped. therein. the PHnthead mainienanss.agsembly comprising: a capper to

coyer.the artay,alnozzles when the printnead s natin uos and, & sleaper

the cartridge co T1SES an
for.engagdl%g the nozzle pfiate and wiping across the nozzles, erein‘the
cleBhEF U SIEY between opposing sides of the capper. In a further
aspeétktierrecicopravidedan YrkirefiregsitoWhcreia dhdapaijstplirreprliridrises:
a primihiead mithe anraxr ayuok nozates; anpaintenancaassemibiyfok roving
betwerR.aIcapPeshprsHieRMmkhekethe assembly covers the array of nozzles,
and an uncapped position spaced from the array of nozzles; and a motorized

driye for movin the.mainctie ance semb!y hetween the capped position
an ﬁ{urther aspect’there is pravided an ink refill unit, wherein

he uncapped position. In' a urtlaer aspect there is provided an ink refill
unfte W ERERT: R TERN GRfEttrther CURpHsEs Sh'hiC SRSPALa’ eSTbArtvEHE,
therdoeking portiormhis raibase piatsriiehahes inknsutidreforsedirieetion to the
inlebrpiertacenth@ interface; and
the refill unit further comprises engagement formations for releasably engaging the interface and an

inlet valve actuator for opening the inlet valve as the refill unit engages the ink interface so that the

ink in the body is in fluid communication with the ink storage compartment.

In a further aspect there is provided an ink refill unit, wherein:

the ink storage compartment is negatively pressurized and supplies ink to a printhead assembly;

the cartridge has an interface for receiving the refill unit, the interface having a normally closed inlet
valve and a normally open outlet valve, both in fluid communication with the ink storage
compartment; and

the docking portion has valve actuator formations, wherein during use, the docking portion releasably
engages the interface to actuate the inlet and the outlet valves so the cartridge fills with ink from the

body because of the negative pressure in the ink storage compartment.
In a further aspect there is provided an ink refill unit, wherein:

the ink storage compartment is negatively pressurized ink storage and supplies ink to a printhead

assembly via a normally open outlet valve; and
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the refill unit further comprises engagement formations for releasably
engaging the interface, the engagement formations being formed on the
transverse centre line of the base plate, the centre of the ink outlet being
spaced from the transverse centre line. In a further aspect there is provided
an ink refill unit, further comprising: an ink outlet for engaging a
complementary ink inlet in the interface; and a spigot extending from the
body for insertion in an aperture in the interface, wherein the lateral cross
seatioginhithenspigohjs keyrthindheshape defingad by ihe aperivwadaensure
the. iRk Feiilis EEREHYMAIGHES (9 HgcaTUARL AR & HIthRr ARRRELIDGESIS
prowded ar;)lnk Jefill unit, further comprising: RR0004-SG 74 an ink outlet for
engaglng a comp[ementary ink inlet in the cartridge; and a visual indicator to
provide a visual indication when a predetermined quantity ink has flowed
frofmathahee fipPashiteratortRededitriigelil od: fulletsdr aspect there is provided an
inkireifil wmite winereirethepirnijetponiter sontyisgsin amomiterdasivhgravithrag
hingedlyimeaunte coppnelfors atcrssdis interint; pandracradienhousadwithiagthe
Outgk.GASIRg for supporting an ink cartridge the cradle having a hingedly
maoun tc}ag lid hu%t opens to allow tp cartrld e to be mserted and removed,

nit er CO I'ISE)SEI 1n (o) teta I'C I'eSSllI'
wherein the hinge axis o id an inge axis of the panel are parallel,

anap%e@%?aeﬂﬁa ‘Fh%e béﬂ él‘%ﬂ‘i tBi)‘éh Sfﬂr"ﬁfec ‘é‘%@ﬂﬁé@&f&‘ﬁesfﬂrﬁ%?fﬁl&%e%‘ﬁect
thesrasts pravideeniar hakoretily dattesih erBinthecnkjetrinter eontphisal starage
replageabée: pagewidihkpninthead witihvanasnayuof pesetesiaticiprintiead
co 015619ia)gQ{uetf@ﬂgﬁgdggfﬂglmw&feﬂmanpﬁim gatatathe negatesicasresponding
ais.fan gS}AIQPgé/A{éQ FQ%Q&%%@% RERLdata o the Rrinthead.qontpgts: and
sele ﬁg}/g nleagm glsgu% anism, such that the printhead contacts and the
correspon contacts are biased into engagement during printing and
released from blased engagement when installing or removing the printhead.
In & flrtHeraspettr¢herevidep roviklsd amiinkheestilthesirtidtreraiprithe inkjet printer
comprises:& replaceablevpagawidthjprintheasitieary afraplofvnozziesnand
printhead.canacts fan.tabsmitting power and print data to the nozzles;
cormm&%mw&@agg@lﬁgrfowlppglmgnms a%qw&era@m Q;;I;}ra%ﬁqo;%bgnd

|C)I’II’]£l ead con acts; a cover member for movement (ﬂ/\/eenb?epekn and

ergin one 0 the oppose Wa sections is displaceable and biased to expan
close positions
storage volume to Create a negative pressure in the ink storage compartment for avoiding inadvertent

€ varia

ink leakage from the nozzles.

In a further aspect there is provided an ink refill unit, wherein:

the interface releasably engages with the refill unit and has valves for controlling ink flows into, and
out of, the storage compartment; and

the refill unit further comprises an ink outlet and valve actuators for actuating the valves when the
refill unit engages the interface, such that the valve actuators actuate the valve in a predetermined

sequence.
In a further aspect there is provided an ink refill unit, wherein:

the ink cartridge forms part of the inkjet printer which has a printhead, control circuitry and an

interface for releasably engaging the refill unit;
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wherein in the open positions, the printhead can be installed or removed, and
the cover member is in the closed positions during printing, such that the
printhead contacts and the corresponding contacts are moved into
engagement when the cover member is moved to the closed positions, and
the printhead contacts and the corresponding contacts disengage when the
cover member is moved to the open positions. In a further aspect there is
provided an ink refill unit, wherein the cartridge comprises: at least one ink
staragaIcampantmentrian snikifean: sysiemnioy supphyagrikkdiamdheongach
ink,compartmantigapinthead; and a maintenance station for engaging the
prigihieadtq,periorm.ene.ar more manienance funclions, RRAAQHSG 75
Ina urt.her.aspect here is provided an ink re ili"unit incorpora ed'in'a cradle
for W thY e 1R CaHPIRy8 Within the inkjet printer, the cartridge having a
plurality of the ink storage compartments, the cradle comprising a plurality of
intérfdeesrespedtivelyroodre spokdiiigito thennkistoragetcampariments,
whetehs each akfh erinteriasesiisncantigu e dolold perivenan il efitkanitiord
repﬂg@;I%ngrima&lgg[gé]g&qumg slorage compartment. In a further aspect
there is proyidad an.ink refil i for efing, adnihead comprising: a
printhea& |r1pt[égrate circuit formed on a wafer substrate using lithographically

masked SN S BB BSIIEH BELhHGUELE ARHEBIEEES circuit support
strivbtisretieo pleprsuin i pRetHRst pen rRepaitifatdshefahatariii feed path; and a
polymer sealing film between the integrated circuit support structure and the
printheadriRfrgraied siscuilitarfixig the printharchiiegratedngiricait to the
integrategd GirGUIE SHPRAMLSUMEIUIE. In a further aspect there is provided an
ink refil it for refiling A nnieachof, tne, inkget printer ine printhead, .
comprising: a prlnfhea Integrate circutt ha nggan array o Nk ejegtlon

no 2 IEEYSHIEY bAMS BBt BIUPATRS TEMHK TR At for establishing
fluid commaRieatidnwitrmariiedstreviciplestsrages bevmpartemeet; and a
pobpsnen sealingdibmebetveen the ink feed conduits and the printhead
integrated circuits, the polymer film having an array of apertures such that

the, &iRrHANNOZAIES: 8T8 ALY £ UMMURIGALIGR with the ink feed conduits,
the refill unit further comprises an ink storage compartment;
the docking portion has a base plate with the ink outlet for connection to the inlet port on the
interface; and
the refill unit further comprises engagement formations for releasably engaging the interface,
the engagement formations being formed on the transverse centre line of the base plate, the centre of

the ink outlet being spaced from the transverse centre line.

In a further aspect there is provided an ink refill unit, further comprising:
an ink outlet for engaging a complementary ink inlet in the interface; and
a spigot extending from the body for insertion in an aperture in the interface,
wherein the lateral cross section of the spigot is keyed to the shape defined by the aperture to ensure

the ink refill is correctly matched to the cartridge.

In a further aspect there is provided an ink refill unit, further comprising:
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wherein polymer sealing film is more than 25 microns thick. In a thirteenth
aspect the present invention provides an ink refill unit for replenishing an ink
cartridge in an inkjet printer, the ink cartridge having an interface for
engaging the ink refill unit, the ink refill unit comprising: a body containing a
quantity of ink; and, an ink outlet for engaging an ink inlet in the interface;
wherein RR0004-SG 76 a feature of the ink refill unit and a feature of the
interface form a pair of complementary features that have a keyed
connectianiwithieachtbas whepdhedakitefilkunihengagesithe interface. In
some embadinents. De.Raik of:camplemanian: ieatiuesCoOMRLSes A.Spigot
exlﬁer‘kgg} If{&g}etgafemg(i)nqé/tfgrairrtlnsdeg_tion in an aperture in the interface; wherein,
the [ateral cross section of the s Igot is keyed to the shape defined by the
aperture. Optionally, the base plate has a spigot projecting therefrom for

inS@rTER R tePeth e PRI PEIA AhBN RS A oY e na i i chRiUs 2hereRss section
that is keyeddo-thie: stapeiatdhenapertoneltbrensurie ithabthedrefill is correctly
maitch tostheucactidgani plonallysithe.spigotihamm atristakC RSS90 GLHoRY: a
O%&@@U%oﬁﬂ%ﬁﬁ&%ﬁ %U@tﬁl%v@ﬂ\@}l}é‘%aiﬁ%ﬂg@t&% fridas whendhe, refi_II engages
the jnterface. Option; J%Jhr%gig';{ir?‘l.ﬁngh%rEa‘?&t%Ey Ieftures comprises a
spigot exten rom the bo y for insertion’in an 5perture in the interface;
Wherein,t’l’ﬁédlé”[%?ﬁlpéflﬁl§’§t§8%el‘?d‘?f}8fsfﬂ’§ U5f§8t is keyed to the shape defined
by the aperture. Optionally the spigot has a tri-star cross section. Optionally
therspigotisstepereds @ptivhallykhédspigothactuatesia vaheedmthecartridge
when the rgfill @ngagesidheinigiiaae. o arayfuriberaseeshthereisn@ayided an

inktlggjmtggg%owg%gm;nglagaq@[ﬁgig(ggeg;omprises an ink feed system for
connection t(s) a}l(printhead asserpbl with an array Qf inl&e'ec io(;a nozzles: and

. corresponding contacts for's ing the po an ata to,the printhead contacts; aﬂd
the ink storad)e co?npartmentuﬁ}éé vafiable stBrage volume and a

displacedBTEWAIPadtaBif B ER & 1o asama i srarabialdte ragarititie to
gereratess hegatvecressutdwineririnsaehreetedntoabesdrogairachvepently
leakstnomg ¢heninkrgj@ctionhnozzles. In a further aspect there is provided an ink
refill unit, wherein:
In a further aspect there is provided an ink refill unit, wherein the inkjet printer comprises:
a replaceable pagewidth printhead with an array of nozzles and printhead contacts for
transmitting power and print data to the nozzles;
corresponding contacts for supplying the power and print data to the printhead contacts; and
a cover member for movement between open and closed positions,
wherein in the open positions, the printhead can be installed or removed, and the cover member is in
the closed positions during printing, such that the printhead contacts and the corresponding contacts
are moved into engagement when the cover member is moved to the closed positions, and the
printhead contacts and the corresponding contacts disengage when the cover member is moved to the

open positions.

In a further aspect there is provided an ink refill unit, wherein the cartridge comprises:
at least one ink storage compartment;
an ink feed system for supplying ink from the or each ink compartment to a printhead; and

a maintenance station for engaging the printhead to perform one or more maintenance functions.
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the ink storage compartment is negatively pressurized, supplies ink to a
printhead assembly, and has an interface for receiving the refill unit, the
interface having an inlet valve biased to its closed configuration; and
RRCOO4-SG 77 the refill unit further comprises engagement formations for
releasably engaging the interface and an inlet valve actuator for opening the
inlet valve as the refill unit engages the ink interface so that the ink in the
body is in fluid communication with the ink storage compartment. In a further
aspect there is provided an ink refill unit, wherein: the ink storage

COMPALtMENLds NegRtVEPIaSIULiEed:ANd SURRIES, Ikita R RIAheask

?.S%% rldbgly\k/}ipl% t%g 1rr11: ég?)%nb a,%ha(r:]al rit gg a(\:/%g gr lﬁl?a 1%'/V|fq96 tlmes{oe f!glelz yo?r'l})ﬁarttbn%

interface having a no maflry closedinlet valve and a .norma]i.y open outlet
valVe BB IPHURE LOMHU ESHSrEWRtRtHE i EtBrades aiBhittieht; and a
doékig'Peition having an ink outlet and valve actuator formations, wherein
duringeinseshthiahd ackimgs iponiianrréleasatynéngagesittie iierfhoe to actuate
the.dinlgtoansk thieseutletvalves 8o the cartridge fills with ink from the body
because of the negative pressure in the ink storage compartment. In a further
aspneacttuthere istprovided an ink refip nilii,fwh%[lein: the inlé storage

rther aSFac there 15 rovi ed an inkK refill'u r refillin apnntlelea compr nﬁ’:]
compartment is negatively pressurized ink storage and supplies ink to a

printhead PASEEHBRFVIE A RBHNANY Bier ButBtarse dheet rerimaturther
contris ey dprgidErsemidstmations for releasably engaging the ink storage
compartmentand anuutigbvalvenactuatomfor olosingthelputiet nalvéaipthe
refilluinit engages the ink storage compartment. In a further aspect there is

provided,ap ink. tefith 4aik aRerein: g ok Sirags SOmRAIManSHARlies a
printhead asse?grbg%r\{vm n rrg%t(e)f nozzles, wherein deJrclipc%tuse the ink

integrated circuit rinthea rated circuit'tg.the infe sup Orf structure.

a
storaﬁe compartment’is haintained at a negative prérénseure {0 avoi
inadvertent ink leakage from the nozzles; the refill unit further comprises an
inkiouittebeapdegl fspsre ssuidedrng inkrafigementilipe a rengengehtentiat thatsetil
wilpwithathvenipksistorage compartment, the repressurizing arrangement
causesearhehiha unitte.he idwardly depessadas thadnk framdhe body is
draw IR G 10k SIIR9%. COMRRTIRENL AN G ik QUL LY DG age

ne grtli\éremgggsa%%ue until pressure equalization; and upon subsequent
disengagement of the refill unit from the ink storage compartment, the

repréSStiZtg ARyt FaIEasea e mWs iy vepresstd Partofthe ink
Stm@g@@@m%ﬁtm@ [trapofapertures such that the ejection nozzles are in fluid communication

with the ink feed conduits,

wherein polymer sealing film is more than 25 microns thick.

In a thirteenth aspect the present invention provides an ink refill unit for replenishing an ink cartridge
in an inkjet printer,
the ink cartridge having an interface for engaging the ink refill unit, the
ink refill unit comprising:
a body containing a quantity of ink; and,

an ink outlet for engaging an ink inlet in the interface; wherein
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establish the negative pressure. In a further aspect there is provided an ink
refill unit, wherein the cartridge comprises: RR0004-SG 78 the ink storage
compartment having opposed wall sections connected by a flexible wall
arrangement to define a variable ink storage volume; and an ink feed system
for supplying for supplying ink to a printhead with an array of nozzles, and
wherein one of the opposed wall sections is displaceable and biased to
expand the variable ink storage volume to create a negative pressure in the
ink storagecompattmentforavoidinginadverient. ioklepkageofipemdheay
nozzles, i afurther AsRecthere ispravidead an inkdefihyoit. whereln:cthe
interface releasably engages with the refill unit and has valves for controlling
ink flows into, and out of, the storage compartment; and the refill unit further
cofipHe sEbpRty dﬁé’f”éﬁfc?‘i?&}\f}"éw&éf&§f‘6‘F§Sf“o°PQéiﬁ§ﬁH1§°{ﬁé‘e\?%i%go%ﬁén the
refirYAf BFfidsaiecite ke netiech tHatthe valve actuators actuate the
valve in apredetermingch geigusiaads Noyd futthérmadpeet there is provided an
inkaefildruritopvbeisinkdhecipkaaktiigge: iosmsRad-afthednkialopiinier which

hag, a.nrptheasl. %@g&tﬁﬁbﬁ' QUJ!;Eys%Qn%t M%@Eﬁh@%@@ﬁ@%%ﬁ@%@&g the
reflLI Qltﬁ e refill Lllnlt fl.q‘t rls san n outlet E\n a memor (Ejrcun

1fs correctly matc ecartrl é ap as. a tri- sta c oss 0n
for StOfIn n ormatlon re atln to a Ie ton r Ctel’IStICO e |n and

dufiRE é,tlfﬁ%"ﬁ?b*iﬁw8|Y?:lu‘iflhrll?8\‘i\?§rt%g"tW@eegﬁﬁ%'lucﬁ?"éaﬁﬁsfBelﬂ%far‘i‘fgate it to
verify that the ink in the refill unit is suitable for the printer. In a further aspect
thedgiisapyond dedotrvinlemefituhituncanpoiate dpigoae peidthgach thaindgnance
assemblyfar aadnkigtprinineadntha printhead having a nozzle plate with an
array of pzzles formed. foareln;,the RinieadimeiRisRance assembly

corpﬁprlsm . a capper to cover the array of nozzles when the printhead is not
in use’and, a cleaner for engaging the nozzle plate and wiping across the
nozzles, wherein the cleaner is positioned between opposing sides of the
cappémaily defenteraspett tiereci§ Provided an ink refill unit, wherein the
inkjet printer comprises: a printhead with an array of nozzles; a maintenance
assghiohlyyfar mavinghetveen a capped position where the assembly covers

Optionally the spigot actuates a valve in the cartridge when the refill engages the interface.

In a further aspect there is provided an ink refill unit, wherein:

the cartridge comprises an ink feed system for connection to a printhead assembly with an array of
ink ejection nozzles; and

the ink storage compartment has a variable storage volume and a displaceable wall section biased to
expand the variable storage volume to generate a negative pressure therein, such that ink does not

inadvertently leak from the ink ejection nozzles.

In a further aspect there is provided an ink refill unit, wherein:
the ink storage compartment is negatively pressurized, supplies ink to a printhead assembly, and has
an interface for receiving the refill unit, the interface having an inlet valve biased to its closed

configuration; and
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the array of nozzles, and an uncapped position spaced from the array of
nozzles; and a motorized drive for moving the maintenance assembly
between the capped RR0004-SG 79 position and the uncapped position. In
a further aspect there is provided an ink refill unit, further comprising: an ink
storage compartment; a docking portion for engaging the interface of the
cartridge, the docking portion having a base plate with the ink outlet for
connection to the ink inlet on the interface; and engagement formations for
releasainlynengagiagthesoiedaca; ihe.engagamen fermpationsinkaingfoumed
on;the lianWErsS.FERHE: e Rt the.hage alats: he.cenireohibadnk putlgt
being, specer o e ranserse cenie Jne..\na rfer aspect there is
provided an ink refil unit, further comprising: an ink outlet for engaging a
complementary ink inlet in the cartridge; and a visual indicator to provide a
vistialfaeainesh WA eTPa Bl de ter i e gty ink has flowed from the refill
unitdmtbsthrescanimageni i eefuitble paspéct thésrepsepdvidadiairankssefillyunit,
whgs einrife inkieihRIteEl. GO PHSAS refN AR iGaSIRChWILE S BiRgediysed inlet
m%f@&%ﬁd%&%ﬁ}@?&%% %@B@ﬁi%{ hﬁ\@%ﬁﬂﬁ%ﬁ‘&%}dﬁﬁgié{i{imlﬁgéhe outer
casin agpnrle%tug)l%ortlng an ink cartridge, the cradle having a hingedly mounted
lid that opens to allow the ink cartridge to be inserted and removed, wherein
the! ARG BXIS DI ity Urd & hige a0E O e Pandrsre Barats Mader e
lid RerEtERepzheinstr Bpeiritrtredindditectio fie v futper Sspabiigsdit is
provited faminkxefilbaanits wheregaitherisigeiphintéroemprisesmanteplaceable
pagewidth printhead with an array of nozzles and printhead contacts for

trapsmiting peVErANG Rt data teithenazzlgs: corresponding contacts for
SU%I%LnSgortpe JPower and lR:rint ata to th% 1,L%inthead (?ontiactS' and a sgcliective

mpartment 1 ative TCSSUr1ze StOI‘?ﬁC an to a printhe

biasing mechanism, such that t é’prlntﬁea co actsSlépﬁdefﬁrg(corFesponding
coAtSBIEYAIRBASAY M8 LHYAYEH8At during printing and released from

bidseddngaiehenowhessnirestediigroriramevitrgsthle penstrebainknterfgrther
aspeqtithereais! provicded ancindorédiblosit; wehetaimikesinkjetiprintergomprises:
a replaceabyewpagewidth printhead with an array of nozzles and printhead
contacts for transmitting power and print data to the nozzles;
In a further aspect there is provided an ink refill unit, wherein:
the ink storage compartment supplies a printhead assembly with an array of nozzles, wherein during
use, the ink storage compartment is maintained at a negative pressure to avoid inadvertent ink leakage
from the nozzles;
the refill unit further comprises an ink outlet and a repressurizing arrangement;
upon engagement of the refill unit with the ink storage compartment, the repressurizing arrangement
causes part of the unit to be inwardly depressed as the ink from the body is drawn into the ink storage
compartment through the ink outlet by the negative pressure until pressure equalization; and
upon subsequent disengagement of the refill unit from the ink storage compartment, the
repressurizing arrangement releases the inwardly depressed part of the ink storage compartment to re-

establish the negative pressure.

In a further aspect there is provided an ink refill unit, wherein the cartridge comprises:
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corresponding contacts for supplying the power and print data to the
printhead contacts; and RR0004-SG 80 a cover member for movement
between open and closed positions, wherein in the open positions, the
printhead can be installed or removed, and the cover member is in the
closed positions during printing, such that the printhead contacts and the
corresponding contacts are moved into engagement when the cover
member is moved to the closed positions, and the printhead contacts and
thencareshandingeantasts dispngage swhean dha-covey Mmenhenismaéaento

the, QREN.RASIHONR «IN.a. fuither aspect there is provided an ink refill unit,

wherein e caridas comprises, 2l Ieast gne Jok sibrage, cqmpartment; an

|nk ee Sy stem or SU Il I I e or each Ink com artment to a

pnﬁﬁ%‘éﬁd’nﬁéﬁé‘“&oﬁ?&ﬁ?ﬁ&ﬁ ??qéo‘éstﬁt‘i‘t?ﬂl“%?béeﬁ@%b‘f’ﬁ‘gd {ﬁ%"?fﬂ?mﬁfevérda?%? BErform
ONEGEMBHE AT TS ER YOREHIBAE! itk FRRBRTORBB B tHE pECEsrBUftREEN AN
inkireffitkunitomoby pordted in a cradle for holding the ink cartridge within the
inkjet printer, the cartridge having a plurality of the ink storage compartments,
the,cr ﬁﬂl&%&@d@lpﬁiéj&gﬁﬂﬁéﬁ%ﬂ%@@ﬂﬂ‘iﬁﬁ%@%&espeCtiVely corresponding to
the,Ink storage, Gompartments, wherein each gf the interf rfjﬁeﬁmé Sonfigured
to receive an ik refill-unit for I rep enlslfl}ung the corresponding ink storage

coﬁ?b‘grfpﬁétﬂiagﬁf%"f’ﬁ?fﬁe& A¥hect there is provided an ink refill unit for refilling
a prrTeie dult de i FrsndPc aap ik thed dnhtd yragedosifedt fornady wivea Wartdhe
subsiraié wsing lithographicallyameasked:cetehinganrcdchdepositiondachiigues;
anghtegeated circuit support structure for mounting in the printer adjacent a
media feed path; and a polymer sealing film between the integrated circuit
support t}s]tructurctehand the (Brlnth mtegvr@ted circuit for fixing the printhead

T aspect.there 15 pravi an ink retfill unit

integrated Cifcuit to tﬁglne rated circuit support structure. In a further

aspESHErESS BroIHEY ‘5‘?1“?}‘1'? PERIFURRE RS rerfHE S SSrHEAH St inkjet
prifterfaahier pkinth aekemprisinilind: printhead integrated circuit having an
arrayraflinkilgjestiopnpozz kesnforme anonréc s oy stkatepasplupalitynofiinkefeed o
copduiisferestablishingflmid.communication with at least one ink storage
Coqﬁﬁﬁg HEE?[E‘J ;n%[ﬁgrﬁﬁcglpa%%_sﬁghggontrol circuit to interrogate it to verify that the ink in

the refill unit is suitable for the printer.

In a further aspect there is provided an ink refill unit incorporated in a printhead maintenance
assembly for an inkjet printhead, the printhead having a nozzle plate with an array of nozzles formed
therein, the printhead maintenance assembly comprising:

a capper to cover the array of nozzles when the printhead is not in use; and,

a cleaner for engaging the nozzle plate and wiping across the nozzles,

wherein the cleaner is positioned between opposing sides of the capper.

In a further aspect there is provided an ink refill unit, wherein the inkjet printer comprises:

a printhead with an array of nozzles;

a maintenance assembly for moving between a capped position where the assembly covers
the array of nozzles, and an uncapped position spaced from the array of nozzles; and

a motorized drive for moving the maintenance assembly between the capped
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a polymer sealing film between the ink feed conduits and the printhead
integrated circuits, the polymer film having an array of apertures such that
the ejection nozzles are in fluid communication with the ink feed conduits,
wherein polymer sealing film is more than 25 microns thick. In a fourteenth
aspect the present invention provides an ink refill unit for replenishing an ink
cartridge in an inkjet printer, the ink refill unit comprising: a body containing
ink; an ink outlet for engaging a complementary ink inlet in the cartridge; and,
a ysdiahindicatecdgdaivida. a visual indication when a predetermined
guantity ink has flowed from the refill unit into the cartridge. This can be used
to warn users that the refill will.soop be. empty so they can obtain a new one,
o Y ae hove from the
caftHayEOEF HUEH At the refill is full. It will be appreciated that a similar
ink level idiEatorEanpengaees tbr ingitste theclevaicobaledrireredrtridyesand
nobjeestize refilkhgik dnlsdmeremipodinheintspithenltedyeifas:anflexible bag for
storing thesiaknandihevisuatindiaatog.isna dstip-otdexible mateiahfixad to
the,fledbig pagpad.Slidingh.raiained Q0 3i0id Rarkf e RAMk SN Gkvhen
theﬁﬂl%!pléa lggegsecc%utagﬁes as the ink is used, the strip slides relative to the
riglcfpart of the boofy. 8ptionally, the visual indication is a differently colored
part of the strip as it slides past a point on the rigid part of the body.
Optiefamy: 4seadh teaielis rof e arrik fdl fiXe drtbetiemesiiisle bag and retained for
sliding pastia windoviniadhearigic paritef thieibodyhsoerthdatthe visual indication
is the differenthucalorespart.appeaiingisn e windawmatienallymthe visual
indigation,is ndadication,dhatthe refill unitis empty. Optionally the body has
a flexible bag for storing the ink, and the visual indicator is a strip of flexible
material fixed to the flexible bag and slidingly retained on a rigid part of the
boly? SBRHATRIMER e HER AR B L SNhpeEs AStHE TR S U8R e strip
slides rekativisttershevigiohpard pithedd oely! fOptvniklpteHeswisual indication is
a differentip¢otoned yidth ok the:stripes Kuphdes past eupdint wacthe: rgid part
of theeduRR GNA4 36 B2iptienallibath € pdsefthastip.ate fixed to the
fl ewm%ilb@gh%ggag(%t@tl 91@ qdf&}rd%llglmge Qﬁ§£ﬁh¥vﬁggpé% parallel, and

the lid and the panel both open in the same direction.

In a further aspect there is provided an ink refill unit, wherein the inkjet printer comprises:

a replaceable pagewidth printhead with an array of nozzles and printhead contacts for
transmitting power and print data to the nozzles;

corresponding contacts for supplying the power and print data to the printhead contacts; and

a selective biasing mechanism, such that the printhead contacts and the corresponding
contacts are biased into engagement during printing and released from biased engagement when

installing or removing the printhead.

In a further aspect there is provided an ink refill unit, wherein the inkjet printer comprises:
a replaceable pagewidth printhead with an array of nozzles and printhead contacts for
transmitting power and print data to the nozzles;

corresponding contacts for supplying the power and print data to the printhead contacts; and
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in the rigid part of the body, so that the visual indication is the differently
colored part appearing in the window. Optionally the visual indication is an
indication that the refill Will is empty. Fig. 51 C To accompany the abstract.
In a further aspect there is provided an ink refill unit, wherein: the cartridge
comprises an ink storage compartment and an ink feed system for
connection to a printhead assembly with an array of ink ejection nozzles; and
the ink storage compartment has a variable storage volume and a
displaceabileswalhsection Riases-to-cexpanth theaasiable, storage volume to

9e@95@@@@%9@%\5@@5@3%&&&%@49bémg;mlm@erm%mtcmql\gﬁs@ntly
ﬁ om the lnk ectlon nozzlgﬁlama fu th r a%pg tLere IS growded an ink
refl

Close 0S1t1 r1nt1n Su € prin hea € Corres ndlng ontal

unit ?& re?’] |n a nega%lve pressurlze storage compartment that
su ﬁ%l’i‘é%e?w’l?t?c?rﬁaéﬁﬁﬁg&?j* 5‘§§%Vrfﬁ I/ RS |?ﬂ%V§‘{6°r§‘§ é“%?&%%séi-‘fﬂﬁ éfif B&ving an
int@rfafcadfeonipele anditg e peing Fretaredirsierra Ca R AViFRy A TRbet iy aRMedrdsed
to iclosaehs.configuration, wherein the refill unit further comprises:
engagement formations for releasably engaging the interface; and an inlet

valye AcialordaiAnennadhs inletaalve as hadeditwill epgages the ink

mterf‘ace son}(hzg\t the ink in the body is in fluid communication with the ink

s.toartaegﬁlcs-:'t %Ighpa(r){?ﬁent i a further aspect there is provided an ink refill unit,

whBr8fr{ iR Carthriyee i HER AV IReaIRsa Y K Bt aga
CORTPEIHIMETTStHiRn Evippess Ak rOnE i ptPrean aissemtynairdaass ikneifaice for
receiving the refill unit, the interface having a normally closed inlet valve and
a neumaly apeniettleivalve abiatheim ﬂmidn&sammmﬁaiim withithe inkistorage

co @Rﬁz@@%ﬁtﬂﬁa a0 Hh%'é‘t%ﬁ%@' tHJ‘JEJH&QQ Gl q‘ﬁﬁl%ﬁ? A HOsK UlQaQeOJJISHQrH{%}(M‘g an

ink,outlgt and vaive act lato formations,  wnerein d th Ng yse, the docking
portion relea aEPffe gag &3 the interface to actuate thé inlet anof)tzﬁ’e outlet
vaff88E8 e cartridge fills with ink from the body because of the negative
predsisrechshthidhinRtestersigeodistiydrtivreiit ARRCO0 A0S O 8BltpsAifaIfther aspect
thexerdp@ring dediamdrknnefithemit for refilling a negatively pressurized ink
storage compartment that supplies ink to a printhead assembly via a

n0EM%UXh&Q?ﬂ&PM&l@E%@JVﬁe&’XDS&%ﬁlmﬁt £ UL OIL FHEREL COMRIRES:

engage meﬂﬁfﬁeﬁ? Ao IOLIeISasatl, §N9ading NS 0K RQI898 1y masked
compart mpe Cril

etching and deposmon techniques;

an integrated circuit support structure for mounting in the printer adjacent a media feed path;
and

a polymer sealing film between the integrated circuit support structure and the printhead

integrated circuit for fixing the printhead integrated circuit to the integrated circuit support structure.

In a further aspect there is provided an ink refill unit for refilling a printhead of the inkjet printer, the
printhead comprising:

a printhead integrated circuit having an array of ink ejection nozzles formed on a substrate;

a plurality of ink feed conduits for establishing fluid communication with at least one ink storage

compartment; and
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an outlet valve actuator for closing the outlet valve as the refill unit engages
the ink storage compartment. In a further aspect there is provided an ink refill
unit for refilling an ink storage compartment supplying a printhead assembly
with an array of nozzles, wherein during use, the ink storage compartment is
maintained at a negative pressure to avoid inadvertent ink leakage from the
nozzles, wherein the refill unit further comprises a repressurizing
arrangement, upon engagement of the refill will with the ink storage
coayaamie ety e epressuf iz Te:arsangesment paausampatiatibanit to be
inwaidly: fepiessed A% he ok ramithe: Bedyds drewn e it kSiaiags
comq&gtm;pt Ct]hro(guc&h the ink outlet by the negative pressure until pressure
equalization anof]u on subsequent dlsen ement of the refill unit from the
|nkW§f’6€i’8§‘§y88fﬁ?5‘5?ﬁﬂEh’f S e1§]§’ifﬁ% arrangement releases the
inwardly depressed part of the ink storage compartment to re- establish the
negativepressure tnpgsurithenaspectdl eréis qifovid@dreteiinkiredi inkritridge
whgrgingheaitridge comprises: an ink storage compartment having
opglgsed wall sections connected by a flexible wall arrangement to define a
var@ glllglgt%gor%ge volume; and an ink feed system for supplying for
supplying nkto a plgnthead with an array of nozzles, and wherein one of the
opposed Wl SB&UHETS displaceable and biased to expand the variable ink
storage voloheattbierengteng neyrisraskupetin theaimidstordge compartment
for avoidingsunadiedenpronidd e akagedramntienozzdesnlinea further aspect
thejedgprevidas.andink wefitiunitfob ifillingian ink storage compartment with
an interface for releasably engaging with the refill unit, the interface having
val}/es for con roII|n ink Elows |rf1¥p\hﬁnd out of, the storaq)% compartmen

IS can euse ﬂwar users atther Soon eemg SO he W one, or that
wherein the refill unit urt er comprises valve cytuato or actuatln the

vaiies W tAE T AR ﬁ“desﬁ&é\‘b‘&efﬂ‘?ev‘iﬁf@ﬁé%eeca%ﬁ%%ﬁ ﬂ’ié{’f“fﬁ‘b“\?é‘l%"f‘“ ®
actuiatérsibbtaemecttied Palpeiimla iprédetedirinedndsdgerd trcedichr dhfilpter ialspect
therensqaravicedwan iakinefill unit, wherein: RR0004-SG 84 the ink cartridge

forms pasteldheninkietqrinier whighohasapnipthead .coRreleiicuitiy-and an
'nt%f&&%?h%%@f@éﬁ*a%ﬁ'angamlyﬂ&gfﬁﬂ' Rk thesefill, unik furthencqmprises

em rl}/ C|rf?u1tf r sto ing information relatin to at I?ast one characteristic
at ' the flexible. col ast e 1nk 1s used, the str 1des T € to art o P
Of ein urm e memory clrcuit |OWS e COﬂtllgO Ircul ?O

mt@?% gglfgorta{lé J@rYfﬁ}“l‘H&‘PTﬁé“h‘ﬁ(a mfferently colored part of the str1p as it slides past a point

on the rigid part of the body. Optionally, both ends of the strip are fixed to the flexible bag and
retained for sliding past a window in the rigid part of the body, so that the visual indication is the
differently colored part appearing in the window. Optionally, the visual indication is an indication

that the refill unit is empty.
Optionally the body has a flexible bag for storing the ink, and the visual indicator is a strip of flexible
material fixed to the flexible bag and slidingly retained on a rigid part of the body so that when the

flexible bag collapses as the ink is used, the strip slides relative to the rigid part of the body.

Optionally the visual indication is a differently colored part of the strip as it slides past a point on the

rigid part of the body.
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the refill unit is suitable for the printer. In a further aspect there is provided an
ink refill unit incorporated in a printhead maintenance assembly for an inkjet
printhead, the printhead having a nozzle plate with an array of nozzles
formed therein, the printhead maintenance assembly comprising: a capper to
cover the array of nozzles when the printhead is not in use; and, a cleaner
for engaging the nozzle plate and wiping across the nozzles, wherein the
cleaner is positioned between opposing sides of the capper. In a further
aspeairtng s proyidediaadmk-oafithemitisnber eio taemdnkjetiprintas comprises:
a printhead.with anaray of BezzlasnamaintenRancr Assambly.foLReving
beh‘!‘é%&o@v capped position where the assembly covers the array of nozzles,
and an uncapped position spaced from the array of nozzles; and a motorized
drive for moving the maintenance assembly between the capped position
anfnifeainbappetipsisite i rindiftieh Bptakspeldt tHere T8 Brovided an ink refill
unitiswhe ieimctimpainkbeartnidge has an interface for engaging the ink refill unit;
and the ink refill unit further comprises: an ink storage compartment; a
docking portion for engaging the interface of the cartridge, the docking
pogtion,avind.a ase piate, wil an ink oulet for connection to an inlet port
on the |n.terafs ce; an gngagement forma’tlons_?or releasably engaging the
int&FSEE Eh & BRYSHEMEHP TSR AREHE B g™ e SRS H4E8r48 centre
linerpfehdabsagkpaterntieyced ireitsfiehecirksotitlet being spaced from the
tramswérseagentrgainent ina farthersaspecttheralisdprovidedvan sakondfidbadmit,
whegein ihnRBANP4oRE Briheinkeatridga Rasandnteriacefonengaging the
ink; reifill.an ik starags.corparimsant partially defined by a tubular flexible
wall, and a constriction mechanism for constricting the flexible tubular wall by
a predetermined amount; and the ink refill unit further comprises a docking
poHtid BT BRerAGTY RS It el d e Eartfitige? the Oy BEHIBN Haking
andmesintat ferseomipdetion pordneinleepart bitheointerface reanchayipturality of
congiirigtion aeivatons 0N actuating tikeeonsinictiomamethanismcasethe ink refill
unioengages the.inkeHacanandualeasasthe constriction mechanism as the

in kerl;gafé]e!Iﬁm!tf(g}l%%MQQQQe%l%%g&%e[he interface; and

an inlet valve actuator for opening the inlet valve as the refill unit engages the ink interface so that the

ink in the body is in fluid communication with the ink storage compartment.

In a further aspect there is provided an ink refill unit, wherein:

the ink cartridge has a negatively pressurized ink storage compartment that supplies ink to a printhead
assembly, and an interface for receiving the refill unit, the interface having a normally closed inlet
valve and a normally open outlet valve, both in fluid communication with the ink storage
compartment; and

the refill unit further comprises a docking portion having an ink outlet and valve actuator formations,
wherein during use, the docking portion releasably engages the interface to actuate the inlet and the
outlet valves so the cartridge fills with ink from the body because of the negative pressure in the ink

storage compartment.
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In a further aspect there is provided an ink refill unit, wherein: the ink
cartridge has an interface for engaging the ink refill unit; and the ink refill unit
further comprises a spigot extending from the body for insertion in an
aperture in the interface, the lateral cross section of the spigot being keyed
to the shape defined by the aperture to ensure the ink refill is correctly
matched to the cartridge. In a further aspect there is provided an ink refill unit,
wherein the inkjet printer comprises: an outer casing with a hingedly
mauntechpaneld iosacprsadisimeran win thaciad e hausedwithin.the ouier
Caging iR SURRAISHRG, AR ik Farridac.Ahe Gradiehaying s.lingedihmaunted
lid relaﬁ ,.QpeNs.fo allow the ink cartridge to be inserted and removed, wherein
the hinge axis 'of the 1id and the hinge axis of the panel are parallel, and the
lidl SR THE SARET PO SISEH THracEa e tirkats Ao TR SRSt aspect there is
provieidel B rRYEHIfu ARSIGHSIRTT LR frikjBt iHhtel YErapRsde: Soreplaceable
pagewidtieprinthead with an array of nozzles and printhead contacts for
transmitting power and print data to the nozzles; corresponding contacts for

supRlYing.{heLoNR" &IP&%Q&&% %@fﬁ%ﬂﬁ&@ﬂiﬁl&%ﬁ iFORIALIS ARdaselective
blasmg{ echatpés Serg&h tthe \Pr%nth gad ¢ contacts and ttple %orrespondmg
ele

T W1t an arra ereln, urm use,
cont%lp sarg lﬂlased§|nto engag ement Ul’ln% rlntln n ase

b|a§@8aﬁﬂ‘§jﬁ{5é‘?ﬂ%tﬁ‘P‘?ﬂl/ﬁteaﬁ‘e%%‘f%?ﬁ??ﬂer Y&y \?ﬁﬁl@efﬁ@ iBFitithEs Ot s ‘fﬁ’rztlr‘?%r

aspévtitieretid proldstcampiiik pasitfcciitzivgheradpmite inkjet printer comprises:

a replaceablepagewvidthuprinth eadivvithararaynefinozziessanthprintieadat

coptactpdorr transmiting powahanei print datatatheezEles;itemesRabeEg

CORIAGIRAAN &%QMQ%EQ%&%\Q’%E aRdirinsdata.te 3@&@9&&9@@&&%&305 and
C

a Gy e”é e or movemeant batween open and 69036 arPos't'Q”S
RREY0A %‘ B WhSFein In'the open positions, the r|n can be installed

or FEOVET AR HHE USRI TRTHBEM drPeied erg é’é H‘eﬁ%ﬁf’éﬁg GUPHY PYildrig,
suéetiethigttthecprtirthsadreontacts and the corresponding contacts are moved
into engagement when the cover member is moved to the closed positions,

ang the-erinfbe ad-coptacisaandithe carresrrnding.cnkacisHisengage when
the,cqv agrgggmn&a@t@emvg%&a)m WAPEBBRIIANGIR) aduither ASREGLiRgre is

provddgd an m& [l unit erein the cartridge comprises: at least one ink
to 1ne a varia st?rage ume and

storage compar me
an ink feed system for supplylng for supplying ink to a printhead with an array of nozzles, and

wherein one of the opposed wall sections is displaceable and biased to expand the variable ink
storage volume to create a negative pressure in the ink storage compartment for avoiding inadvertent

ink leakage from the nozzles.

In a further aspect there is provided an ink refill unit for refilling an ink storage compartment with an
interface for releasably engaging with the refill unit, the interface having valves for controlling ink
flows into, and out of, the storage compartment,

wherein the refill unit further comprises valve actuators for actuating the valves when the refill unit

engages the interface, such that the valve actuators actuate the valve in a predetermined sequence.

In a further aspect there is provided an ink refill unit, wherein:
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an ink feed system for supplying ink from the or each ink compartment to a
printhead; and a maintenance station for engaging the printhead to perform
one or more maintenance functions. In a further aspect there is provided an
ink refill unit incorporated in a cradle for holding the ink cartridge within the
inkjet printer, the cartridge having a plurality of ink storage compartments, the
cradle comprising a plurality of interfaces respectively corresponding to the
ink storage compartments, wherein each of the interfaces is configured to
receivie aninde rafill puitfor replenishingdhes e priespRo Baing drkistarage
comrg@;gmggt}e;gh@yfwgﬁrg%pggtmpre is provided an ink refill unit for refilling

a printhead ¢ rrsrnlg eﬁa%e'n%rr';‘?%‘?; 'W atedm%ﬁ%‘é'toformﬁdtgﬁ g.wafer
substrate usm(%TP o raphlca as Iftlng ano'l aeposmon techniques;
an THtagratsd! t Y@Wpport structure for mountrng in the printer adjacent a

metiRgesdtsattronsEca BN ie e e it BetResethe Hstbyiatdy Blirduit
suppotilstnicterstandrthepprinthead integrated circuit for fixing the printhead
integrated circuit to the integrated circuit support structure. In a further
asﬂ%ﬂﬂgf %ﬂ&t@ﬁ&%@'ﬁ%ﬁl@d‘ﬁh&@ﬁéﬂl%ﬁ fReLsfiling, Qpﬂﬁltﬂmﬁﬁ'ﬂn@ﬁatﬁk@ inkjet

prlgsts%rrﬂ? ?or B{ l1n eadtgece)tﬁnggsrl{r]lglea ar\!{‘r]l% aenagzllen r\%’% d Clra(l: UI %{(ng)r ed
array o ?’nk ejection nozz ormead on a su Stl‘ e a p|aUI’ar1‘It§/ O!flln rcl]

cofdits #o P et TEHISB G it BRI on with at least one ink storage
comparthepteraney wrsiyines seath g fithhbetiseh the inkfeed conduits and
the printherehéntegnaisck circuitds; the apohprendilm havinggan array of
aperiamstehdhaidheeiactipnggzlessatednrivigheommunication with the
ink feed conduits, RR0004-SG 87 wherein polymer sealing film is more than
25 microns thick, In a fifte nth aspect the th rese tlnventloncprowdes an inkjet

In a further aspect there 1s provided an in erein t rinter

k
printer comprising: a outer casing Wlt inge f)r} fnc?untedp %mesl for access

its |nterloarprét“@Fé‘HYé“}f&ig@bOWﬂFﬁ]ﬁsthe outer casing for supporting an ink
cartridge? niietcareadlesseralinig aving etipamionapiteshdidl e ah op e sstambliow the
inkteartsidgeotadsavinserteganpbyenn cned; iwherein thenbingeaaxis of the lid
and the hinge:adarRt thenpanehargiRalalekssembly between the capped

position and the uncapped position.

In a further aspect there is provided an ink refill unit, wherein:
the ink cartridge has an interface for engaging the ink refill unit; and
the ink refill unit further comprises:
an ink storage compartment;
a docking portion for engaging the interface of the cartridge, the docking portion having a base plate
with an ink outlet for connection to an inlet port on the interface; and
engagement formations for releasably engaging the interface, the engagement formations being
formed on the transverse centre line of the base plate, the centre of the ink outlet being spaced from

the transverse centre line.

In a further aspect there is provided an ink refill unit, wherein:
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and, the lid and the panel both open in the same direction. If both the lid and
the panel open in the same direction, the user has relatively unobstructed
access to the interior of the cradle. If the lid and the panel were to open in
opposite directions, they would form a deep "canyon' into which the user
would need to install the cartridge. In this case the tendancy would be to
drop the cartridge into place which could damage the printhead. In some
preferred embodiments, the lid and the panel open towards the back of the
printark Qplienallyn thefroni walkef thatradlierotates.givaypliiomnthedameck
wal Q- RenaxRRsSIthaINIRrQL, f dhe craditn QRN IhR fQRt-walis
drawllpbback iqgvardg the Qacg wall of the cradle as the lid is closed.

Op tlonzyxfp Tid has a. séries of refill interfaces. Optionally the lid and the
paﬁ‘@ f%ﬁéﬂl EBIATYE tRBPESE R B e BBriedr” BpEoA ‘fﬂﬁé‘”‘?%fm‘mé‘i‘l“&etﬁ'é"
cralit&iropatEns baxag A BiretHE 9acIRIAFAHN foFrkerosop dsdnttiBmhradinplustithel
cradieri@ptienailys thedreniatalt dissdravwmedwand sstheildaellwalleafataedteradle
asitherdid isi clesedn-Cptianalwtbedighhasarsesiesof refilldptertagasctn a
further aspect there is provided an inkj et printer, wherein: the cartridge
coqnggurt%s anin stor 3‘:95?19&” nt and an ink feed system for

€I as ectt ere 1Sﬁ)
connection t printhead assem Wlt an array of ink ejeCtIOI’l nozzles; and

RR‘]E%ﬁa\’?ﬂgg@g’aiﬁ%"i’fﬂif?fdf’é‘a’éaédﬁ{bdﬂ?ﬁé’rqtuﬁlé?‘& variable storage volume
anfrandisplapeapieervgatirsesior Biasening fexpkaigdhiervaeibaéen stopagae in
volbamectogenadiate aoegaitivel pregiurectiarei (stickdrakinkidoes poture to
inaglvesiently leaks tom dhedolceieaionunpzzles. In a further aspect there is
provided an inkj et printer, further comprising a refiII unit for refilling a

negatively pressurized i |n ora e Gpmp artmen surpplles |nk to a
urt S E)Ctt CIc 1S I'OV an 1n unt Wheremt Cln nter comrg') ?
prlnt ead as y, the in storage compartment Ing an interface for

recelwngmlﬁéteféﬁﬂ“ﬁl‘?’ th e RS PR H KA A et \?ﬁf%i’é Bi4sed to its closed
configuratitnd!cthrasee filltimitecuirisrigiater sirodiyecontamingza Geerditpoiink;
engagemeaninferinationsfop nedeasablyengaging ithewntedfacey@nd an inlet
valveastuaianfakiopening.tie st alver as the efilwill engages the ink

interface59;iat the,.ink.dn the, hady.is.dnifluig,communication with the ink
storage compartment. In a further aspect there is provided an inkj et printer,

further comprising an ink refill unit for the ink
In a further aspect there is provided an ink refill unit, wherein the inkjet printer comprises:

a replaceable pagewidth printhead with an array of nozzles and printhead contacts for
transmitting power and print data to the nozzles;

corresponding contacts for supplying the power and print data to the printhead contacts; and

a selective biasing mechanism, such that the printhead contacts and the corresponding
contacts are biased into engagement during printing and released from biased engagement when

installing or removing the printhead.

In a further aspect there is provided an ink refill unit, wherein the inkjet printer comprises:

a replaceable pagewidth printhead with an array of nozzles and printhead contacts for
transmitting power and print data to the nozzles;

corresponding contacts for supplying the power and print data to the printhead contacts; and

a cover member for movement between open and closed positions,
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cartridge, the ink cartridge having a negatively pressurized ink storage
compartment that supplies ink to a printhead assembly, and an interface for
receiving the refill unit, the interface having a normally closed inlet valve and
a normally open outlet valve, both in fluid communication with the ink storage
compartment, the refill unit comprising: a body containing a quantity of ink; a
docking portion having an ink outlet and valve actuator formations, wherein
during use, the docking portion releasably engages the interface to actuate

thesileh ane: tpen gxitletsvadvesisadhe wanttidgefilsawithataksiratthenbadyin

begause i e NeCalVE RIESSLH NN inK. SlOrage. AR PRIP& B PbRacts

further aspect there is provided an inkj et printer, further comprising.a refill
are move _]ﬁ]_tO en agement /nen the cover memoer 1§ oved 14 the closed posiuons, an €

unit for refilling a negatively pressurized ink storage compartment that

SuBPIREI SR ES S BHAT AP S GBS Vil P erS Rl SPsh STtet VaRYE! thée
reffitimisEsthprising: a body containing a quantity of ink; engagement
formations for releasably engaging the ink storage compartment; and an
outle! valve.aeiuatifpb clesingtheioutletwalvenas e gefihpiidsengages the
ink, stQrage;c AR HMEM-dR. a further aspect there is provided an inkj et
printer, further. comprising el unit forrefilind, an. nk sforags, compartment
suppllg{lng ayprlnt ealf dssem ﬁ/WIth an array o nozzles, wherein uring

RROBUSTSES 88158 tHashk Biorage O marthieht i Atmed Hed Wegative
pressure to avoid inadvertent ink leakage from the nozzles, the refill unit
comprisilg a@eboly: cantgiking akgefantityisbimigteain inkadetietiodling e ink
reRERSSUNZING (B ARy simenthavhieieinipen gngagemenbaidbenpatilleunithwith
the,ink 5591%39%9‘3m&%@8@&&9&&%@&%@%%Ebgncﬁﬁg%&i@mm}a%éUSeS part of

the unit to e inwardly depressed as the ink from the body is drawn into the

inkc%r?g?rélaeenc’ompartment through the ink outlet by the negative pressure until
pré&@fﬂléeaéﬁffé}i'rz‘aﬁﬁ?ff%fﬁﬂfﬁaﬁdé&Bé%&u?éh%d?&ﬁﬁ@h@bﬁ?&ﬁ‘f‘m&ﬂ‘é refill unit
frorAreeidiRestb ragjeecOmpErstient, the repressurizing arrangement releases
the inwardly depressed part of the ink storage compartment to re- establish

thar{]ﬁmy%ﬂéfﬁﬁég [€provided an ink refill unit for refilling a printhead comprising:
a printhead integrated circuit formed on a wafer substrate using lithographically masked
etching and deposition techniques;
an integrated circuit support structure for mounting in the printer adjacent a media feed path;
and
a polymer sealing film between the integrated circuit support structure and the printhead

integrated circuit for fixing the printhead integrated circuit to the integrated circuit support structure.

In a further aspect there is provided an ink refill unit for refilling a printhead of the inkjet printer, the
printhead comprising:

a printhead integrated circuit having an array of ink ejection nozzles formed on a substrate;

a plurality of ink feed conduits for establishing fluid communication with at least one ink storage
compartment; and

a polymer sealing film between the ink feed conduits and the printhead integrated circuits, the
polymer film having an array of apertures such that the ejection nozzles are in fluid communication

with the ink feed conduits,
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In a further aspect there is provided an inkjet printer, wherein the cartridge
comprises: an ink storage compartment having opposed wall sections
connected by a flexible wall arrangement to define a variable ink storage
volume; and an ink feed system for supplying for supplying ink to a printhead
with an array of nozzles, one of the opposed wall sections being
displaceable and biased to expand the variable ink storage volume to create
a negative pressure in the ink storage compartment for avoiding inadvertent
inkueakag®y ftoRatheinoz zies dm asfurther mspect there is provided an inkj et
printer, further comprising a refill unit for refilling an ink storage compartment
with ap.interface for releasably engaging with the refill unit, the interface
P e rage
compartiieHt HEiP ARt EOmISHERM g S BB Ay CORAIRIRG a quantity of ink;
an ink outfEdabryseh Bia B Ate < Ta ReitpamgettieraNE@dsvhen the refill unit
engageddheingteriacdy suohethatiihepsal weallaethiatdrs actuate the valve in a
pregeterainesssequencrotiuavfldrther aspect there is provided an inkj et
printer, fw&_ﬂ&g&m&@ ﬂ@aﬁdﬁ‘ﬁ@_iﬂiﬁg@@xﬁ’{&fﬁﬁ@ﬁﬁﬁl@ a‘i@ﬁarm&;cﬁrtridge t_hat forms
pag’gl(pf the inkjet printer, wherein: the printer further comprises a printhead,
control circuitry and an interface for releasably engaging the refill unit; and
RR0004-&d 50 therratiPUhPEb AT RS 5 Bi88y containing a quantity of ink;
an ink outlet; and a memory circuit for storing information relating to at least
on¥ ghiatadtenstic phthepinky tkhaneifiecduringussdathtrimemonycireditctalows
to thaentehcireuit ta inteiregatepihiowerribythat theoinkdr b, iefilwdntt is

suiahlefog the, Arimst e iuiherashestihers is pravided,an inki gt printer,
further com rising C@OE)I’ ntheaddgemalnltena 1g§co%‘%5dembl¥heor'ag |r(]}<1et printhead,

the cart 1150 acge w rinthea

B
theeﬁr?ﬁct%vevoaé having a nozzle plate with an arraya(')r\él ozzles formed therein,

the PRREREAT Themt Wﬁhtééhagi)@}%I?F;P?fl?lﬁbﬂé?ﬂéﬁdéﬂlfé’ﬁﬁ%if t5 BOVEr the array
of Reizzidl. Wihernthelpfihtredd igarotinydse: ndcka dleaneeforrergergigithe
nozzie plﬂte @mtblwlpllﬂg 2@resd thieanepzle®wards the back wall of the cradle as the lid is

closed. Optionally, the lid has a series of refill interfaces.
Optionally the lid and the panel open towards the back of the printer.

Optionally the front wall of the cradle rotates away from the back wall to further expose the interior

of the cradle.

Optionally the front wall is drawn towards the back wall of the cradle as the lid is closed.
Optionally the lid has a series of refill interfaces.

In a further aspect there is provided an inkjet printer, wherein:

the cartridge comprises an ink storage compartment and an ink feed system for connection to a

printhead assembly with an array of ink ejection nozzles; and
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wherein the cleaner is positioned between opposing sides of the capper. In a
further aspect there is provided an inkjet printer, further comprising: a
printhead with an array of nozzles; a maintenance assembly for moving
between a capped position where the assembly covers the array of nozzles,
and an uncapped position spaced from the array of nozzles; and a motorized
drive for moving the maintenance assembly between the capped position
and the uncapped position. In a further aspect there is provided an inkj et
printank fuithe t eoamprising anriitieradilltnitufer areplepishing thesibkoceitkEdge,
the.ipkFartridas: bavingaminteres foranaaginghe ik Lefilhunit. dae.dnk
refill Vgﬂeg%megpglor%g[h% 'chﬁ‘g%%‘%‘? gompartment; a dogklng portion for
engaging the interface o the cartnc?ge, the docking portion having a base
plate with an ink outlet for connection to an inlet port on the interface; and
enyageiie atPrst Hratis A Tt @AisaBs v Eribdginemimis 1 tepfalwitflggrefilling a
engagententsformationsabeingrfionme domnthiethansvernsaeentebinahofithe
baserpladenpabrie inibeascantie-ofothe dink autletis.spacad-freanihe; thansverse

cenii® b 10 HEhesAgRach heraisRieyigad.an inkj et printer, further

comprising an 'nkiﬁ%%lé uqutitg[)f {‘&pbnlshlng the ink cartridge, the ink cartridge

having an mtyecr?gée ngaging the ink refill, an ink RRCO04-SG 91
stoﬁ’&@%r&e&mﬁgﬁﬂ’éﬁ?beé%?%%/ea%aﬁﬁéﬂl%'ﬁ}“ﬁffﬁ%ﬁ‘lgr flexible wall, and a
constHeitiarerteekalismeTor leopistiieting e fikib Ry gtbuhrilic e eso that the
predetehminigd amodnimtheicakorefilh hniticomprigingradody containing a
quantity of ink; and a docking portion for engaging the interface of the

Caﬁnmﬁxemg%eggﬁésmgpn,@r&'gqranhﬁ%fjngiﬁg}, ink-outletionsannesctiphiaandnlet
port ogltehtql e|r1.1t1((erfac: %nd a aplura |t}r/y ofﬁsco.nstrlitlon actuators fo actuqtln.gkthe

carfr nk cartri %e aving anegatiye surized 1nk storage compartment that supplies 1
constriction mechanism as the |n‘f< GEFI unit engage fhe mterface aprli)d
rel @B 8 BEHENHOA MEEHAMSHT AL fHR: il vt P dids Ay Ages ey
intefadile pixefurtharrasheretivete i8 srbvidedudeomkeicpitnteh firferorge
comppisimgnamdnkifefill wnit-fore: replenishing the ink cartridge, the ink cartridge
hayiRgyaminteifage.dar engaging the ink refill unit, the ink refill unit
comprigingeARady. CANUARING ALAURDHR. LS kAR Nk outlet for engaging a
Comlgign upl;[lgr sel,rtllt(e H?)L%nlgnp(t)btg)r!?glgg%qg én%z?ggs the interface to actuate the inlet and the

outlet valves so the cartridge fills with ink from the body because of the negative pressure in the ink

storage compartment.

In a further aspect there is provided an inkjet printer, further comprising a refill unit for refilling a
negatively pressurized ink storage compartment that supplies ink to a printhead assembly via a
normally open outlet valve, the refill unit comprising:

a body containing a quantity of ink;
engagement formations for releasably engaging the ink storage compartment; and
an outlet valve actuator for closing the outlet valve as the refill unit engages the ink storage

compartment.

In a further aspect there is provided an inkjet printer, further comprising a refill unit for refilling an

ink storage compartment supplying a printhead assembly with an array of nozzles, wherein during
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a spigot extending from the body for insertion in an aperture in the interface,
wherein the lateral cross section of the spigot is keyed to the shape defined
by the aperture to ensure the ink refill is correctly matched to the cartridge. In
a further aspect there is provided an inkj et printer, further comprising an ink
refill unit for replenishing the ink cartridge, the ink refill unit comprising: a
body containing ink; an ink outlet for engaging a complementary ink inlet in
the cartridge; and a visual indicator to provide a visual indication when a
presletrrmined quaniibmikihasndieswed fromvthecreflunitiinteathe:cattnigdgge In
a fyrther aspectithere isRyided. an inkjet printer, further comprising: a
replaceable d@@g\@ﬂggtg %grqltg%gglkwith an array of nozzles and printhead
contacts for ‘transmitting power and print data to the nozzles; corresponding
coftatt& 45k &bplying the power and print data to the printhead contacts; and
a selectivéPrasi aieeaRiem, such that the printhead contacts and the
comespongingscentactstareliiasedtinte igngage mepirtheningepeinting zued
releasechfronubiasedrengagemantivnanprinstalling ior kemeyving, theprinthead.
In 8 Suither asReskterens.eravided.an inkiet gml?resf;amgﬁlggg@@gisingr

RR601994-56393 a replaceable pagewidth printhead with an array of nozzles

aljzation, ey .
an prlntthea contacts for transmlttlnfg power and print data to the nozzles;

cor8PBNHTY Loteattacho P SiopIVing' (" SEWEr SAE Frmedaty ththe
priffEsaE7EsrEe e el 6 leasesoliap Y rerefend meB et v eerPBTEA! Sriet
closedligositiensyavhenetn in the open positions, the printhead can be installed
or removed, and the cover member is in the closed positions during printing,

sugh, thatdhe.Rintheagd coriartaRNdiRe GRIRSRANMNG. canacts are moved

into er}%agaement when the cover ernbe.r is moved to the. osqg ositions,
to WalSCCthIlS connecte b a 1iexipie wall arrangeme

and'the privthaRd ContACts aHd The correaponding contacts disengage when
the iR e S Fsval s & open positions. In a further aspect there is
pravidetdnyiik] et prntes Whendimgtink carerielredcumhprises of apdastronetink
stonage oo pattm et anpinkdecocysten forsupplyingdnk frometheuos each

INk-RERRLIME pliqd iRHRthead:Rsha.malienanesStatiknfonergagingthe
prigtheagl.to perform one or more maintenance functions.

In a further aspect there is provided an inkjet printer, further comprising a refill unit for refilling an
ink storage compartment with an interface for releasably engaging with the refill unit, the interface
having valves for controlling ink flows into, and out of, the storage compartment, the refill unit
comprising:

a body containing a quantity of ink;
an ink outlet; and
valve actuators for actuating the valves when the refill unit engages the interface, such that the valve

actuators actuate the valve in a predetermined sequence.

In a further aspect there is provided an inkjet printer, further comprising a refill unit for refilling the
ink cartridge that forms part of the inkjet printer, wherein:
the printer further comprises a printhead, control circuitry and an interface for releasably engaging

the refill unit; and
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In a further aspect there is provided an inkj et printer, further comprising a
cradle for holding the ink cartridge within the inkjet printer, the cartridge
having a plurality of ink storage compartments, the cradle comprising a
plurality of interfaces respectively corresponding to the ink storage
compartments, wherein each of the interfaces is configured to receive an ink
refill unit for replenishing the corresponding ink storage compartment. In a
further aspect there is provided an inkj et printer, further comprising a
printhe@chaomppisiag: a printhead integrated circuit formed on a wafer
suggg@tggﬂﬁq}g 2Lig,]gg|_r\<;1,1ghlilgaIIy masked etching and deposition techniques;
an mIq{g)r%t?d Gircuit support structure for mounting in the printer adjacent a
media feed path; and a polymer sealing film between the integrated circuit
suﬁB‘S’i‘i"%&Fﬂf&?ﬁ & sl 5?1‘?:]%15 PP ERY it FAE R CiPERTEH :iXitG ‘{‘r‘%ewﬁ?iﬁﬂnead
inteyF2aBey- diPcires te inmbyirdtatr esalcstyortstrertiirie VerAYahfpak in
aspectfilhereiisyprovidedearnipkj et printer, further comprising a printhead
comprising: a printhead integrated circuit having an array of ink ejection

no%?i%‘hﬁ@! e &&QSW@QEi&&?%ﬁéﬂ&ﬁé%ﬁﬁ%@? BMQJBEIQ%QQUSV‘ ing

unication with at least one ink sto artmen
RROOOI S B B b R AN e PR ot
prlﬁ‘ﬂﬁeélhal‘?rﬁ’fgﬁ‘reéfélﬁf‘l} P RO P SIYRIERSiim having an array of apertures
such that tAerssjeetsntisareles iereaniiei chepinhsehicrtionsaith the ink feed
conduits a whesgin polyimerncsealingafi mdsiperethane2bzaricrons thick. In a
sixtaepthRspact thepreseiamestiompravdeas.anpakjet printer comprising:
a replaceable pagewidth printhead with an array of nozzles and printhead

cop ts for tran mlttlnlg po nd rlnt ta to the nozzles; and,
n a further aspect there 15{) ded an 1n et urther com

corresponding contacts for supplying ttﬁe power nd ﬁrlnt data to the
printhead BBHEEE G S1&dfve biasing mechanism; such that, the
printhead Bapatts andrtheeavespenttinig: evptdeestaney biudesdsisteply covers
engagemenbdissingl printing.enosireleasedfromdbiased entagement when
inSta”inga(ﬂfof&mwn@ m%@/ﬂfgm@ﬁgntenance assembly between the capped

position and the uncapped position.

In a further aspect there is provided an inkjet printer, further comprising an ink refill unit for
replenishing the ink cartridge, the ink cartridge having an interface for engaging the ink refill unit, the
ink refill unit comprising:

an ink storage compartment;

a docking portion for engaging the interface of the cartridge, the docking portion having a
base plate with an ink outlet for connection to an inlet port on the interface; and

engagement formations for releasably engaging the interface, the engagement
formations being formed on the transverse centre line of the base plate,

wherein the centre of the ink outlet is spaced from the transverse centre line.

In a further aspect there is provided an inkjet printer, further comprising an ink refill unit for

replenishing the ink cartridge, the ink cartridge having an interface for engaging the ink refill, an ink
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Pagewidth inkjet printers will typically have many electrical contacts along its
length for sending power and control signals to the nozzles. For an effective
electrical connection, the pressure on each contact should be reasonably
high. This pressure is often provided by an interference fit between the
printhead contact and the power/data contacts. However, if this pressure is
multiplied by the number of contacts along the pagewidth printhead, the
force required to install the printhead could cause damage. By configuring
onadset afihercantacts fa-be:movabley theiprinihead:.candadnstaledand
theaangnﬁtf&qw iR GANACL PR SLIG-aRRNAHWIAKT Hisk ot famags fadhe
printhead. | S&%E’Q%‘Embo%ﬁpe? S the printer has a cradle with a lid, and the
prlntheac? SitS in the cradie uring . use. Optionally, the lid moves the
correspoﬁﬁ’ﬂ‘ﬁ’%&%?&rbfgr REsHR Y ﬂ??ﬁ?%f’fg?&%ﬂ%ﬁ%ﬁﬂ%ﬂwth the
priftrieREr daha kO Rb RS AUt eo PR iR 9% e padfesfigihptiiiead and the
printineadocantactsioextenidzale ngdts liemgthh.@piiona iyk tké! lidiyseseatever
magbanisn toachirvedhe taquitedipressdis betweendeconatiSace.
Optionally the inkjet printer further comprises a cradle with a Iid and the
pripn ead sits in the cradle durin tuse C%E’ onan%the I|d gor

of

da T‘FCCH ere is I'OVI edan 1 er CO r1s1né an 1n
corresponding contac Into an |ase en ment W

prﬁﬂ%eélﬁhfft%d'ﬂﬁﬁ‘&t?“ﬁ’ﬁcfbmk%f@% e L RE ?Sf?ﬁ‘ﬁ%é‘a%jﬂ?g %ﬁﬂéwmiﬁ
prifiieidtupihedTREsiiEinthead contacts extend along its length. Optionally the
lid uses a tesermechanismitoiichieve the required pressure between the
contactsaﬁrha&m&hareag&@ﬁgﬁ thapeisiovdadandakjetpentar, further

comprisin %éogg{lgﬂﬁgggeﬁldmIhteqrog}rf(!nlﬁbgrtucﬁrmgpetlmﬁqu{ﬁyggﬁaw it comprising:
an |q%rem rqg[ﬁ mpartment and an ink feed system for connection to the

|" n CI'.()S ection o ot 18 6 tot C 1 rture to ensure
i

erein the ink storgée cor partmentp ﬁas a vgrlaeb ) storage
voltﬂ?fﬂ%‘ Qﬂﬁlécﬁf@ﬁ}é@été'ﬂﬂ‘étm%rg@%n biased to expand the variable
storage volume to generate a negative pressure therein, such that ink does
notrnaduerigatiyhteak froim:dhe imk@jectionhozzigsisin a furtberaspect there
is providesk ar inkietidniendwihercompprising a refill unit for refilling a
negatlveybpgg&gg[%%qnmk storage compartment that supplies ink to the
prlnthead ti]( Ftor%fge compartment. av,6 an mterface dfor receiving the

refill unit, l%he nterface ha ng an |Hlleél'fa\rlyalﬁlem iased t %éec‘"fosed

co nflgurei’ﬂ’bgﬂalt‘ﬁféc?é’r P At Conip Sl Ao p 3By &Bﬁfﬁtﬁﬁﬁiﬁeﬁq&ﬁ&ﬁﬁ‘tﬁ?lﬁf ink;
enferpdinenthforfiiatio msofbe retedesably engaging the interface; and

In a further aspect there is provided an inkjet printer, further comprising:

a replaceable pagewidth printhead with an array of nozzles and printhead contacts for
transmitting power and print data to the nozzles;

corresponding contacts for supplying the power and print data to the printhead contacts; and

a selective biasing mechanism, such that the printhead contacts and the corresponding
contacts are biased into engagement during printing and released from biased engagement when

installing or removing the printhead.

In a further aspect there is provided an inkjet printer, further comprising:
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an inlet valve actuator for opening the inlet valve as the refill will engages the
ink interface so that the ink in the body is in fluid communication with the ink
storage compartment. In a further aspect there is provided an inkj et printer,
further comprising an ink refill unit for an ink cartridge, the ink cartridge
having a negatively pressurized ink storage compartment that supplies ink to
the printhead, and an interface for receiving the refill unit, the interface having
a normally closed inlet valve and a normally open outlet valve, both in fluid
communiGagiaeawith dhedn krstesagen o mpastments theprafilauaibeanprising: a
body,cartRIping aapantity 8fibkAdocking portion having an ink outlet and
valve actualqr [qmaiens i herein.during.se e docing. partion releasgbly
engages the Intertace to actuate the iniet an ?Izne ou_ttlet valves so the
cartridge™ il WhETIRK T 81N THE 83 B aeA st Sithe H8ative pressure in the
iNKViSIEFf S caripartineribe pimbeadiaparaiet thesrervedprsideey Akt in
priftetofurthérocodmprisigia. sefiltunitfoinefilling@tsnegativetsprésgurized ink
staragreompaitipentihainsepliesinlcdasthe grinthead-vipainermally open
oufletvalvgnthe £l Uit GOMmRISINA RREQOARG 2R ALAANCANIAINING @

qugmtit os‘?t]:oirﬁk; engagement formations for releasably engaging the ink

storPaea compartment; and an outlet valve actuator for closing the outlet valve
as the refill unit engages the ink storage compartment. In a further aspect
thepe farhrovide chethitmk) elephrintsic! furthe evsritpisingidaretiPiisit for refilling
anatirksstoragecampapmment; supplying the printhead, wherein during use, the
inkeStRr agessmpadmetdmmaintained rhacbagative pressedarvoid
'n%qxﬁﬁf&%MJf%ﬁ‘Kﬁgr?%J£8Q1h@b¢iM& l85.H0% (Rfill ynit Somprising.aRody

0

containing a quantity of ink; an ink outlet; and a repressurizing arrangement,
wherein upon engagement of the refill unit with the ink storage compartment,
the" TR BrESSHPE A At PANGEATE HFELRILES BAPEar et 6 W hiwidieghe
deprsised it thrankik profer thechbdyeikrdranmivintey dhekivikaseopagertments, the
compiartonentithroughithe imkautlepbyi the egative pressuketuntl pressure
equalizatiens and

wherein each of the interfaces is configured to receive an ink refill unit for replenishing the

corresponding ink storage compartment.

In a further aspect there is provided an inkjet printer, further comprising a printhead comprising:

a printhead integrated circuit formed on a wafer substrate using lithographically masked
etching and deposition techniques;

an integrated circuit support structure for mounting in the printer adjacent a media feed path;
and

a polymer sealing film between the integrated circuit support structure and the printhead

integrated circuit for fixing the printhead integrated circuit to the integrated circuit support structure.

In a further aspect there is provided an inkjet printer, further comprising a printhead comprising:
a printhead integrated circuit having an array of ink ejection nozzles formed on a substrate;
a plurality of ink feed conduits for establishing fluid communication with at least one ink storage

compartment; and
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upon subsequent disengagement of the refill unit from the ink storage
compartment, the repressurizing arrangement releases the inwardly
depressed part of the ink storage compartment to re- establish the negative
pressure. In a further aspect there is provided an inkjet printer, further
comprising an ink cartridge comprising: an ink storage compartment having
opposed wall sections connected by a flexible wall arrangement to define a
variable ink storage volume; and an ink feed system for supplying for
supplyingr iskite therprintheacdy whetinioael of theieppesedawalksections is
displageatlenand hiased t.expandithe varable.ink storagayollme fe.create
a negative pressure in the ink storage compartment for avoiding inadvertent
from't

ink lea 6étlgrie e nozzles. In a further aspect there is provided an inkj et

priftSFE FEAMBT COHIB ALTHY S FEtiT ehit'fEr E¥iiling an ink storage compartment
with an interface for releasably engaging with the refill unit, the interface
hatingivaivesfor teptrohingemiaflowsldntoingincout ofmthiestorage
compartmeptcdie: paith Ui breorapsing 2@ pedy-centaipiigaquantity of ink;
an ik, QUlek. AR RR 004G PEMAlVR AGMAtaLs for actuating the valves

when the refill unit engages the interface, such that the valve actuators
actuate e VARG T 4 prad et e doacened T A tiier aspect there is
proVisE SRS Bprinter, further comprising a refill unit for refilling an ink
cartridgetisiefesr Pirsiisarebitie: mkjéhaprinter, the printer also having control
circuitry andrancinterfacefoneleasablysngaging thedefd unit, the refill unit
CORRYISIRG: @Ry CaNtAIRiBg.a uantity ol:laki.aniak outlet; and a memory

cirguit,far élgglggnimgrﬁ]gg(g@_ relating to at least one characteristic of the ink,
wherein, during use, the memory circuit allows to the control circuit to

interrogate it to verify that the ink in the refill unit is suitable for the printer. In
a fOHREALEEPTAERS S BREVINEY FPF K] Et B iFrar taltet Lo isinYy &
priptheaddsrainterestde thagsetrtb Rpfer dhestpripthieism cthnscpeinthrezristravirgch
nozalecplaiedwithanalyaiglofho priesdormedchrihiecein athecprinilieadetween the
MPUBNANERASIEMUPWCAMPEISIAG:. MSARRET 10sGRVErINe AAYICT HRZZIeSs:
Wh& Qo‘kﬁ%tpﬂ&g]ﬁ%gém ﬂHnHl%gj, %Qg?rce required to install the printhead could cause
damage. By configuring one set of the contacts to be movable, the printhead can be installed and
then the require contact pressure applied without risk of damage to the printhead.
In some embodiments, the printer has a cradle with a lid, and the printhead sits in the cradle during
use. Optionally, the lid moves the corresponding contacts into and out of biased engagement with the
printhead contacts. Optionally, the printhead is a pagewidth printhead and the printhead contacts
extend along its length. Optionally, the lid uses a lever mechanism to achieve the required pressure

between the contacts.

Optionally the inkjet printer further comprises a cradle with a lid, and the printhead sits in the cradle

during use.

Optionally the lid moves the corresponding contacts into and out of biased engagement with the

printhead contacts.
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a cleaner for engaging the nozzle plate and wiping across the nozzles,
wherein the cleaner is positioned between opposing sides of the capper. In a
further aspect there is provided an inkjet printer, further comprising: a
maintenance assembly for moving between a capped position where the
assembly covers the array of nozzles, and an uncapped position spaced
from the array of nozzles; and a motorized drive for moving the maintenance
assembly between the capped position and the uncapped position. In a
furthesmaspachibesa is rovidedantakj.el peiptan. fucthes comprising @ieniak
refill unit for replenishing an ink cartridge in the inkjet printer, the ink
cagridgs having an interface for engaging, the. ik Yefill ynit, the Ink refill unit
comprising: an ink storage compartment; a é%crkmpg portion for engaging the
interface of the cartridge, the docking portion having a base plate with an ink
outiet FEPESHEE EifeTiste AGhe B PHRCTHR st S PraRsBIn& A SR gL Ie At inkiet
forpriations forideteasablyreingaging the interface, the engagement formations
being forined whthetipnsrersa santre:ling@f the haseoplate; whasgin the

CeWé?eﬁ’iftﬂb9114%r%éﬂ%ﬁr&{%ﬁqﬁgaf@%M%ng%}_ﬁ%sﬁ&?ﬁ Ecléﬁﬁ?e_wau section
RRO0G4:9G,9nin a firiher aspect there i provided an inl et printer, fgther
compnsmgpan ink refill unit %o_r reple |srh|ng an-ink @artnége in the |nhkjet

prif e THE TR CAPHITHYE RAVIHY S5 irtarfA&e for engaging the ink refill, an ink
storage compartment partially defined by a tubular flexible wall, and a
comstrictienimechanisim fosconstratingtihetitexiblei tubuleiwaill foylling a
pregdetremnachaRackio e diparafill unit: GRMPHso g 306y caNtRIAING.a
quantikatink, and %&?&5&@9&8%@%@&%@%@%Qt&ﬁ%é%@ﬁ@&%%&&U&f’ve

ca%tri e, the d ckipghportl nh ing an ink outlet for connection to an inlet
1ased to 1ts closed _conti atl n,terel unit ¢

port on the interface,; and a plura ﬁy of constriction actuators for actuating the
constrictfbl theBRAHis AT 4& tha iRk refill unit engages the interface and

relewseEgthidosprisd Eticrerrmblbirasiizips thsitisdapskeréfill unit disengages the
intexfaeevalin arfustheroaspe dictheredseprovided an dnipetiprinkenefurdhemat the
CORRPHiSin o dktalthunih it ofepiemnishingan ibkkasdsidge in the inkjet
printer, the ink cartridge having an interface for engaging the ink refill unit,
thelnI g u{tggrl las%Qcitt t eorgri] grlg\llﬁgd e% Fr)l jg pr%geg:[?lilgll.qglgcoamgrlijs%gtgyin?freimf ;unit for an ink
cartridge, the ink cartridge having a negatively pressurized ink storage compartment that supplies ink
to the printhead, and an interface for receiving the refill unit, the interface having a normally closed
inlet valve and a normally open outlet valve, both in fluid communication with the ink storage
compartment, the refill unit comprising:
a body containing a quantity of ink;
a docking portion having an ink outlet and valve actuator formations,
wherein during use, the docking portion releasably engages the interface to actuate the inlet and the
outlet valves so the cartridge fills with ink from the body because of the negative pressure in the ink

storage compartment.
In a further aspect there is provided an inkjet printer, further comprising a refill unit for refilling a

negatively pressurized ink storage compartment that supplies ink to the printhead via a normally open

outlet valve, the refill unit comprising:
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an ink outlet for engaging a complementary ink inlet in the interface; and a
spigot extending from the body for insertion in an aperture in the interface,
wherein the lateral cross section of the spigot is keyed to the shape defined
by the aperture to ensure the ink refill is correctly matched to the cartridge. In
a further aspect there is provided an inkj et printer, further comprising an ink
refill unit for replenishing an ink cartridge in the inkjet printer, the ink refill unit
comprising: a body containing ink; an ink outlet for engaging a
complementacghnkiialefimihecartridge; and a visual indicator to provide a
visygl ingigatieniuhen adniedaieomined auantity ink has.fiowed from the refill
unit IR0, calrida. 10 WINGLLASReG! et s prowidedan, niet printer
further com rising: an outer casing with a mged‘]y mounte panealg?or access
its JHTEFBI " and a cradle housed within the outer casing for supporting an ink
cartridge, the cradle having a hingedly mounted lid that opens to allow the
inKicaftridggeiaterinsertaddamdnk@nroved fwikereinrtie: hinjevaixis ofitte hd
andutheriinge pxis-afibgeypanelareparallelinanthdhe, id anddhe panekboth
Op%dﬂimﬁaﬁ_ﬁ%@t@rﬁ%% tﬁ%mx%é&t%( Ia JUFRERARPAG HRELRiSnit
pr%\ggg%gnaﬂ inkj et printer, further comprising a cover member for movement
between c%pen and closed positions, wherein in the open positions, the
printhead &M BEFASENREEY PMoved, and the cover member is in the
cloweek pulsitids during printing, such that the printhead contacts and the
correspondingseontastsngarenmoved into engagement when the cover
member isonevadiathenclesecthpasiiansk andthemphiinihead cpalastmand
the, cANERRNAING.COMIACH: Hsendags When.ie/RAverMEMbaL [sMmeyed to

}Ereﬁ]eol e ROSIONS; 1N 3 Urher aspest Eh_%!eené% rovided.an, inid gt printer,

er comprising a cartridge comprising ast'one Ink storage
coffipaftiifarit‘an ink feed system for supplying ink from the or each ink
cormparthrspntdiesristhat tandiunidintehrink sostrionreimenghying the
priniheaddozperfeento g oesmorevimiaidtenantefunot onsolrachuitheraspect

thexedsspiRvided an.akt et printer, further comprising a cradle for holding an
ink cartridge within the inkjet printer, the cartridge having a plurality of ink

storage compartments, the cradle comprising a plurality of interfaces . .
na L{rt er. aspect there is Hr&m ed an ]ﬁ éet rﬂr(mtcf further’ conlprising an ink cartridge comprising:
respectively corresponding to the Ink storage

an ink storage compartment having opposed wall sections connected by a flexible wall arrangement

to define a variable ink storage volume; and

an ink feed system for supplying for supplying ink to the printhead,

wherein one of the opposed wall sections is displaceable and biased to expand the variable ink

storage volume to create a negative pressure in the ink storage compartment for avoiding inadvertent

ink leakage from the nozzles.

In a further aspect there is provided an inkjet printer, further comprising a refill unit for refilling an
ink storage compartment with an interface for releasably engaging with the refill unit, the interface
having valves for controlling ink flows into, and out of, the storage compartment, the refill unit
comprising:

a body containing a quantity of ink;

an ink outlet; and
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compartments, wherein each of the interfaces is configured to receive an ink
refill unit for replenishing the corresponding ink storage compartment. In a
further aspect there is provided an inkj et printer, wherein the printhead
comprises: a printhead integrated circuit formed on a wafer substrate using
lithographically masked etching and deposition techniques; an integrated
circuit support structure for mounting in the printer adjacent a media feed
path; and a polymer sealing film between the integrated circuit support
strugteienand thadprintheadaiegratedeaircuiitfoidixing dhe@rintheadne valve

integrated GireUit tanth e, inegrated.glcuiteupport structure. In a further
aspect there is provided an inkj et printer, wherein the printhead comprises: a

printhead integrated circuit having an array of ink ejection nozzles formed on
a SOBSPATE B PIIFI iy SF ik P B T SEMABRS ARG fiHef o refilling an
corfnftmidastitniOvnPat fe ASiriseriic st Bl ebtiparetRafe a4 RRYD4-SG
99iaepalyfrerisedling fikindhetwibmihécirkifegd-conduits and the printhead
integsatesheircditsuthey gatymer film having an array of apertures such that
the gigction. nozzles are in fluid communication with the ink feed conduits,

wherein olyme%r sealing film is mPr.e thanl 25 micgons thick. I]r; a.seventeenth
a mem yCl cuit for StQI‘lI\lﬁ fOI‘Il’lathIl relafing to at Jeast one characteristic Oft e,1nk,
aspect the present invention provides an inkjet printer comprising: a

replARE RIS ety WidtATSRIfEFEk Witk Al Sy SFHO2 ZIBE spa Privte A the
cortaistdefesFitranidhafithily soWveriaee print data to the nozzles; and,
corresponding contacts for supplying the power and print data to the
printhead-coplaats: ancvaQayaikmembe riokmavemgnthabieeniapaand
cloged.Reritans: herein prﬁh@@hgﬁm B&%ﬂé’ifﬁﬁle the Br Lﬁg}%ﬁﬂy%@ Pg.ipstalled

or removgd and &he. cover memper Is in the closed position during printing;
5 aintenance assemb

, inth : .
Sugﬁr% natt, t?‘lrgltp??nfplea contacts éﬁgl?ﬁts‘—)méorrespondlng contacts are moved

into enghGBrTEREWHAEY the SoVEr ThEidRT RETHEYEdYd & Aidsed position,
and the privtteatecoatachs e thdecodrapporrdirighe orirdrsts disengage when
thevoowe rhanembeamnisiinouedyeihepopeni@ositierapper.

In a further aspect there is provided an inkjet printer, further comprising:

a maintenance assembly for moving between a capped position where the assembly covers
the array of nozzles, and an uncapped position spaced from the array of nozzles; and

a motorized drive for moving the maintenance assembly between the capped

position and the uncapped position.

In a further aspect there is provided an inkjet printer, further comprising an ink refill unit for
replenishing an ink cartridge in the inkjet printer, the ink cartridge having an interface for engaging
the ink refill unit, the ink refill unit comprising:

an ink storage compartment;

a docking portion for engaging the interface of the cartridge, the docking portion having a
base plate with an ink outlet for connection to an inlet port on the interface; and

engagement formations for releasably engaging the interface, the engagement
formations being formed on the transverse centre line of the base plate,

wherein the centre of the ink outlet is spaced from the transverse centre line.
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By breaking the contacts prior to removal of the printhead, cradle contact
wear is avoided. Worn contacts can compromise the power/data
transmission to subsequently installed printheads. It also allows controlled
voltage application to the printhead. The contacts can be configured to be
broken in a particular sequence. In some embodiments, the cover member is
a lid on a cradle in which the printhead sits during use. Optionally, the lid
moves the corresponding contacts into and out of biased engagement with
the printhead contacts. Optionally, the printhead is a pagewidth printhead and
thﬁrﬂrmﬁh@%e&%@ﬁtﬁﬁ?&@aqg la!mglm Iﬁmmoglpﬂggauhﬁkmllmle«réﬁs a Iever

megchanis sm to. %Olﬂp(tlon the cover m ber

plenishing an in car r1 cartn havm% an mﬁ: ﬁ s a 1n
on a cradie in w rlnt SItS uri onally t moves

théhédﬂ‘?éé‘ﬁo%‘d‘?ﬁ606%%%fﬁ&ipf‘?ﬁfé“é?faa%fﬁ%g%%béﬁb%%’}%8?11" Wﬂﬁ the
priffthigiHoe slstheis OpterEdipaHe fitthubiteis sl pagesratrprihthesd Bhdkthe
printiicad contaiots extend along its length. RRC004-SG 100 Optionally the
lid uses a levenimechanismitodisengage the contacts. In a further aspect

there is Qr&b\éléjr%%cﬁ‘ﬁbﬁ'}&@ﬁg%ﬁgﬁ{e 1%@&%{3991%@&9& gaitridge unit for an
inkijet. rlnter e unit com prage compartment and

having’an 1n ngconnectlon 10 ah |n et& te
an |n1< ed System t or connection o t mtﬁeadn}1 arein fhe ik storage
co ﬁ?bsgf’fm%ﬁc[uﬁé?? PUSHABR SEYAGE VB YHE A A" I8pIHE LB 5 Bection

biagedhte akpsiepdsthecozisite sigage vohamlertbligeh draneregsisgpitise.
pressure therein, such that ink does not inadvertently leak from the ink

ejestionnezgiesnin a furtberasprebthereuispromdesan ki@t printer, further

Co@ﬁéh%lﬂgg%Jﬁﬁ'&HI‘&EJ%EQTH%@&&QP%%W&% ERRMIIZEH I S10ra8eing
corgﬁpall(' ntt l?pegﬁes |n to. the printhead, the ink storage compartment

umt t Cln unit COIl’l I‘l
having an interface for rece|V|n thé refill unit, the interface having an inlet

valve bléé’é‘af8“ff§“8ﬁ)as‘@‘6“88ﬁﬁb‘5’ratlon the refill unit comprising: a body
containirfg akquéahfineesale eageleemientfonrdtdn g forre@dsably engaging
the interfagioandngdniet vakeydotuatopfor oppmningiihe imtetsalve as the

refilwilh ergages.thednk.stedasasothat the: dnketethe: bedy ds iorfldichsure

communiGAtiQWiIt) Hhednksieragegompartment. In a further aspect there is
provided an inkj et printer, further comprising an ink refill unit for an ink

cartridge, the ink cartridge having a negatively pressurized ink storage
c Ollﬁﬁ M%P% &ngwﬁ@%ﬁw inkjet printer, further comprising an ink refill unit for

replenishing an ink cartridge in the inkjet printer, the ink refill unit comprising:
a body containing ink;
an ink outlet for engaging a complementary ink inlet in the cartridge; and
a visual indicator to provide a visual indication when a predetermined quantity ink has

flowed from the refill unit into the cartridge.

In a further aspect there is provided an inkjet printer, further comprising:

an outer casing with a hingedly mounted panel for access its interior; and

a cradle housed within the outer casing for supporting an ink cartridge, the cradle having a
hingedly mounted lid that opens to allow the ink cartridge to be inserted and removed,
wherein the hinge axis of the lid and the hinge axis of the panel are parallel, and

the lid and the panel both open in the same direction.
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to the printhead, and an interface for receiving the refill unit, the interface
having a normally closed inlet valve and a normally open outlet valve, both in
fluid communication with the ink storage compartment, the refill unit
comprising: a body containing a quantity of ink; a docking portion having an
ink outlet and valve actuator formations, wherein during use, the docking
portion releasably engages the interface to actuate the inlet and the outlet
valves so the cartridge fills with ink from the body because of the negative
pressure in the ink storage compartment. In a further aspect there is
prayidechanspaki & PRI RESCHRBIIRING QAR MILIOL FRiing A
ne_g.ayveclg pressurized ink storage compartment that supplies ink to the

me ctween open arrF O

pnnt‘hga ] via a normally opeﬁ0 outlét valve, the refill unit comprising: a body
coltsIRhg ‘B qeramay &tk ?“ﬁi??éf‘d@%‘igEﬁ@é?éﬁ&‘&ﬁ&ﬂ’é‘ﬁ?"f&oﬁﬁéfﬁgﬁg for
rel@agatstreran e eRe e storageeornpart FRIFE AR T wiatherdjag gentacts
actuatordonclogienthevdutiét valverxasthie mefid wnit engagesitheankistorage
copmpactinenhcliua thy thespsprgt thelie dseprovidad ancink] einpentelykarihes
copprising,a refill unit for refilling an ink storage compartment supplying the
printhead, wherein during use, the ink storage compartment is maintained at
a negative pressure to avoid inadvertent ink leakage from the nozzles, the
reflll LM CMIBTIEIRG: MOBEHy L BRNEARIMG: L YAy SPadic Hief iR BUHBE and a
represssoRzitig e gRtieYRtwherein upon engagement of the refill unit with
thevink sic@ragencomnpaltimenk fthetrepressukizingaaangementcavses part of
the: waitdauke davwareiy.gdeprassactBadigdnk-frodhbadwdsdianmndoto the
ink storage compartment through the ink outlet by the negative pressure until

Pressuls cqualization, and Upon SUBSANENt disengadement ol ne, el unit
from the ink gtora e o_mpartmer{t, Ifﬁe repressurizin arrangementgrerieases
ther HET AR S 8l5raes el Bt b F THE ShIK SHS r e to et Yas -y P e stabish
therdgetivespreesdipbtylof Bftirthiersasiedt thieredaslipedy/itiaek aardakjet printer,
furthepagerprising an ink cartridge comprising:

wherein each of the interfaces is configured to receive an ink refill unit for replenishing the

corresponding ink storage compartment.

In a further aspect there is provided an inkjet printer, wherein the printhead comprises:

a printhead integrated circuit formed on a wafer substrate using lithographically masked
etching and deposition techniques;

an integrated circuit support structure for mounting in the printer adjacent a media feed path;
and

a polymer sealing film between the integrated circuit support structure and the printhead

integrated circuit for fixing the printhead integrated circuit to the integrated circuit support structure.

In a further aspect there is provided an inkjet printer, wherein the printhead comprises:
a printhead integrated circuit having an array of ink ejection nozzles formed on a substrate;
a plurality of ink feed conduits for establishing fluid communication with at least one ink storage

compartment; and
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an ink storage compartment having opposed wall sections connected by a
flexible wall arrangement to define a variable ink storage volume; and an ink
feed system for supplying for supplying ink to the printhead, wherein one of
the opposed wall sections is displaceable and biased to expand the variable
ink storage volume to create a negative pressure in the ink storage
compartment for avoiding inadvertent ink leakage from the nozzles. In a
further aspect there is provided an inkj et printer, further comprising a refill
unit fagrefiding: aion ek &toraga cempamentiwiimanditestacefeuircleasably
eng@giregﬁmmngaﬁeiﬁum L heiniariac s RpuingValvES fAmeARBRHIRGIRI
flow%latoﬁkafnc out of T the storage compartment, the refill unit comprising: a
containing a quantity of ink; an ink outlet; and RR0004-SG 102 valve
acf”téf%i?é"fgfn&rcff’ﬂ%‘lﬁ‘f&“iI‘fé%l%%%ﬁ/ﬁiﬁf?’fﬁ@?]éﬂII unit engages the interface,
such that the valve actuators actuate the valve in a predetermined
sedfuencetetntisafpirthier respe otvthénepisvplrowidedk anininkjetppsinter, further
comprisingatedilt pidamnefiting am ink-eastridgethatfomas part of the inkjet
pripigr.he: {Pﬁ%ﬁ(u?g'ﬁgvgaa\{ml&%&%'tﬁé'I&B%TE}’ Qlﬁd an interface for releasably
engagmg&the [‘)%Cfll” ucgrlltthcth(;orrcseflll unlttﬁ:eom g;ncrllgnm ‘E'(}’ containing a quantity
of ink: an Nk outiet: and a circutt for toring |m£ormat|on relating to at
leSPERY RSt of the |nk Whereln during use, the memory circuit
allows totEccopis! EirduieRsTimeroyers rtslowdfpsivat thisrenk in the refill
unit is suitaielepfopdtieprintenthdciotthendispectthere asiprovided an inkj et
prisses, deiriRes canpusngaipr inthgathmainienance assembly for the

p“nthea%etﬂﬁu%@mﬁﬁ% Q%\{Hégoﬁe%ﬁ&l?g PJEIL@Q’X!E%%@H@Y of nozzles

formed therein, r|nt a mainfenance ssemb Q/ﬂmpnsmg a capper to
agement w ent CO cr 1S moyed to t 0S¢ 0Ss1t10n, an
cover the array of nozz es when the print ead Is not in use; and, a cleaner

forpé‘ﬁtﬁﬁ‘&ﬁ?@tal‘f’i%aﬁjd%"z@“ﬁf&‘t%d‘ﬁﬁ&OWﬁ?ﬁlﬁeﬁ%@"tﬁ@WB‘fﬂes wherein the
clearigeis positiorietbiseteeen- opposing sides of the capper. In a further
aspect there is provided an inkjet printer, further comprising: a maintenance

asssmbiy-fondeavingphetwesan a cappeaRasitanwhere the iasserably spvers
contacts can compromise the
power/data transmission to subsequently installed printheads. It also allows controlled voltage
application to the printhead. The contacts can be configured to be broken in a particular sequence.

In some embodiments, the cover member is a lid on a cradle in which the printhead sits

during use. Optionally, the lid moves the corresponding contacts into and out of biased engagement
with the printhead contacts. Optionally, the printhead is a pagewidth printhead and the printhead
contacts extend along its length. Optionally, the lid uses a lever mechanism to disengage the

contacts.
Optionally the cover member is a lid on a cradle in which the printhead sits during use.

Optionally the lid moves the corresponding contacts into and out of biased engagement with the

printhead contacts.

Optionally the printhead is a pagewidth printhead and the printhead contacts extend along its length.
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the array of nozzles, and an uncapped position spaced from the array of
nozzles; and a motorized drive for moving the maintenance assembly
between the capped position and the uncapped position. In a further aspect
there is provided an inkj et printer, further comprising an ink refill unit for
replenishing an ink cartridge in the inkjet printer, the ink cartridge having an
interface for engaging the ink refill unit, the ink refill unit comprising: an ink
storage compartment; a docking portion for engaging the interface of the
cartridge, the docking portion having a base plate with an ink outlet for
coppestifnioandolat Retkannthiednisacenandgrgagement formations for
releasably engaging the interface, the engagement formations being formed
on the transverse centre line of the base plate, wherein the centre of the ink
outfet TSP AREY ST PR AR AL & Csh P E I & IR BOTA S8 105 0h*A Tiiither
asp@rtrtHisrariedst sVideaPan k) et printer, further comprising an ink refill unit
for replenighing-ancimoaartridgennifecinkjempnntencthe inkcanticdge having
an.ntedacadoiengagipguthennk refilbiandak slorage carppasiment parally
defingd yx it B ar flRxIRIE R RN eh LANSIIGHADMEENANSM O ha ink

coggetsrlctm thgeﬂ%)ilebl%(t)ynt%ylar WalI.ObnynglZ gersedetermlned amount, the ink refill

d k . . .
unit conr(r){f)rhs‘ljrelg: a body containir eéma guantity of ink; and a docking portion for

engaging the interface of the cartridge, the docking portion having an ink

ouflet e amad dtieristyaiddahte s PoretHa isteprassinand &l piidatitg/itpe a

congtnictip prasituatons forgciuatingeth e-copstirictiorn nachamsmeasktheapak refill

unioepgagasihe: intetfaceranddalpasastiihgicansiiatienmeachanisharas the

inkofgmlty{tghggg@%gg{%%mﬁlgqgﬁﬁfmm{ﬁig@rther aspect there is provided
Fur

an inkj eg_ggmtceo%t er comprler]g an ink refill unit for replenishing an ink

cartridge in the |nall<]f31tg6ﬂ‘ﬁat%lrt, ﬂ%éﬂ Ihk cartridge having an interface for
engSEEHE HRTAECTRfM Tttt & R Pe i UKt EoMPrising: a body containing a
quamititsy whitdetvanrittk peniet o nshydigindharedhmplepaeatsis/iih kfnfes e thethe
intenface; aadisispigebextendingwiton: thiesbagycfominsertion in an aperture in
the interface, wherein the lateral cross section of the spigot is keyed to the

shapgARINGA-PY DG ABKALTE 1ENRHES iRt el Js.SarresHy.matghgd to

the cartrid

cartridge, tgee ink cartridge having a negatively pressurized ink storage compartment that supplies ink
to the printhead, and an interface for receiving the refill unit, the interface having a normally closed
inlet valve and a normally open outlet valve, both in fluid communication with the ink storage
compartment, the refill unit comprising:

a body containing a quantity of ink;

a docking portion having an ink outlet and valve actuator formations,

wherein during use, the docking portion releasably engages the interface to actuate the inlet and the
outlet valves so the cartridge fills with ink from the body because of the negative pressure in the ink

storage compartment.

In a further aspect there is provided an inkjet printer, further comprising a refill unit for refilling a
negatively pressurized ink storage compartment that supplies ink to the printhead via a normally open
outlet valve, the refill unit comprising:

a body containing a quantity of ink;
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In a further aspect there is provided an inkj et printer, further comprising an
ink refill unit for replenishing an ink cartridge in the inkjet printer, the ink refill
unit comprising: a body containing ink; an ink outlet for engaging a
complementary ink inlet in the cartridge; and a visual indicator to provide a
visual indication when a predetermined quantity ink has flowed from the refill
unit into the cartridge. In a further aspect there is provided an inkjet printer,
further comprising: an outer casing with a hingedly mounted panel for access
its indewdaenranthacrac e heasedsbittimdhe auier casingdarsupporting an ink
carfridag~ e cadiehaving @ hingedly mauriad Jic{hat QReRs Q.allow the

ink cartridge to be inserted and removed, wherein the hinge axis of the lid
and the Inge axis of the panel are parallel, and the lid and the panel both
open in the same direction. RR0004-SG 104 In a further aspect there is
proVvidedharshsKjeeisiireridpd ahBR e drsid g aceara iy HiH SiidoHTEERaMism,
sudtk thatthenprinthe aditont dectsiahdthaconrésponding idontacts arsuiased
inteaRRgage MepidusingRiting andseleaseddiemobiasas-angagennent
whep ipstalling or removing the printhead. In a further aspect there is

provi edae})r(‘)l diynclgng}n nrigteughtfiyrglg%[(.comprising a cartridge comprising: at least
one ink storage compa mer?t; an ink feed system for supplying ink from the
or BHEhHR @Whpartment to a printhead; and a maintenance station for
engaging #rREpriHtheadgssaform one or more maintenance functions. In a
furtheriaspechthereisoprievide dnarwih kieetiptimtercdupthercomprisiagiangradle
foraheldingnanuisiopaartiicdge withinthengelprintes idhe.santidgahavinga
PlurRlify Lf 0K SIQrAYS CRTIRAHMEN R [BE nETRIIR SOMRHRING A Rlrality of

mtgrll;a czggorrlesn[aectively corresponding to the ink storage compartments,
wherein eac of the interfaces is configured to receive an ink refill unit for
repREATSRIFYThES TSt EBPO ARG TR St OPAYE° dBripastieRt % Rirther aspect
thererds o efetlsameit kgleetep Fmtevaidibi dreinsth eap st ddd i cesnpsripedmept to re-
pristheadtintegratacesineuit formed on a wafer substrate using lithographically
masked etching and deposition techniques; an integrated circuit support

Strﬁcatlfm%lépzfsm? HIQIIE! VIQJI'ELH%@ 4 ﬁ@}ﬁrpﬁqéEQ%Eﬁéﬁﬁ%ﬁﬁgf%‘%& ngd ge comprising:
an ink storage compartment having opposed wall sections connected by a flexible wall arrangement
to define a variable ink storage volume; and
an ink feed system for supplying for supplying ink to the printhead,
wherein one of the opposed wall sections is displaceable and biased to expand the variable ink
storage volume to create a negative pressure in the ink storage compartment for avoiding inadvertent

ink leakage from the nozzles.

In a further aspect there is provided an inkjet printer, further comprising a refill unit for refilling an
ink storage compartment with an interface for releasably engaging with the refill unit, the interface
having valves for controlling ink flows into, and out of, the storage compartment, the refill unit
comprising:

a body containing a quantity of ink;

an ink outlet; and
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and a polymer sealing film between the integrated circuit support structure
and the printhead integrated circuit for fixing the printhead integrated circuit
to the integrated circuit support structure. In a further aspect there is
provided an inkj et printer, wherein the printhead comprises: a printhead
integrated circuit having an array of ink ejection nozzles formed on a
substrate; a plurality of ink feed conduits for establishing fluid communication
with at least one ink storage compartment; and a polymer sealing film
betweendhednk faedcarduits aneh thaqprinthead Miegrated Cicuits #healve
polymesfilm having amariay-ef.aRettdres such that the ejection nozzles are
in fluid communication with the ink feed conduits, wherein polymer sealing
film is more than 25 microns thick. RR0004-SG 105 In an eighteenth aspect
the BrREEHFIAVENHE R Providas Behriiiin & T8 Srmmikiat priter diediitiaye
coffipiisiige hrtleast RAEl K BtsratEce SinpRithlhbadre rRUTE g dys tetiTor
suppiyacgiinkliromytireaginedc kil knbomepeitménttoraiprinthead; and, a
maistenancrisiaticmieroengaging the printhead to perform one or more
majnignanes, fynctions. In some embodiments, the printhead has an array of
nozzles,end the maintenance station has,a capper, for.gappjng the array of
nozil]es an l a cleaner-for cTeanlngt e printhead, the cfeaner being.
poditfsiied  Betie i BSOSy SIHRY B HREUADFEM EPHEHART BdY fheat the
cappér bndfitheicleandiedpetinddindently movable relative to the array of
nozzles. Optionally, the cleaner wipes across the array of nozzles as the
MataRABGe @SHEIBD Yoy esiikpipacaRRed POsHIoN JorandneapRRH.
position,@ptienallv.hearinthead s & Rage widthorinthead Hha.atav.of

nozzles is elo ed and the clea}ner is likewise elongated; wherein the
therein, t rintitad. maintenance assembly com

motorized drive wipes the ¢ eaner Ionﬁﬁﬁrclﬁhally across the nozzles.
Optional{ RS PHTHE R AR A ATy 6t RoZ AR AT e hdihtenance station
has a capgemfoicorcagapirsgheiezaerelycohhuprlescrsdhasiélsher for cleaning the
printhead)dbaucicansiibeiitgpasitiogned: stetweert@pposing sides of the
capper. Optionally both the capper and the cleaner are independently

mayahlg.relaiveno. 106 Atiay.LlReaziRs [RRtenAllyiHe cleaner wipes across

the array of nozzles as %Qe maintenance asseg(]tr)) ly. moves from

a maintenance assembly for moving between a capp: tion where the assembly covers
the array of nozzles, and an uncapped position spaced from the array of nozzles; and
a motorized drive for moving the maintenance assembly between the capped

position and the uncapped position.

In a further aspect there is provided an inkjet printer, further comprising an ink refill unit for
replenishing an ink cartridge in the inkjet printer, the ink cartridge having an interface for engaging
the ink refill unit, the ink refill unit comprising:

an ink storage compartment;

a docking portion for engaging the interface of the cartridge, the docking portion having a
base plate with an ink outlet for connection to an inlet port on the interface; and

engagement formations for releasably engaging the interface, the engagement
formations being formed on the transverse centre line of the base plate,

wherein the centre of the ink outlet is spaced from the transverse centre line.
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a capped position to an uncapped position. Optionally the printhead is a
pagewidth printhead, the array of nozzles is elongated and the cleaner is
likewise elongated; wherein, a motorized drive actuates both the capper and
the cleaner. In a further aspect there is provided a cartridge, wherein: the
printhead has an array of ink ejection nozzles; and the ink storage
compartment has a variable storage volume and a displaceable wall section
biased to expand the variable storage volume to generate a negative
pressure therein, such that ink does not inadvertently leak from the ink

ej qgtj%ﬁwzs@k%&hﬁﬁgﬁ%e@ﬁ 08 PR SRS ARRRGL t—la%@rﬁ]p&gvssied a

cartn]dgﬁ,1 wherein the ink s e.co ﬁar ment, IS rrang\e be ne atlvely
an 1n 6 n t 6 1n rinter. € 1n (fﬁ avin 1nterrace 1or engaging
pressurlze to receive a réfill unit for refi Ing ythe INk storage

co Fhepé\lfﬁci%lnat“ e ke SeBPaG B R otHisAR TRt H’é\?/ Ny 4 KR P8 receiving
the tafilF{piRethe et aee Frateney Srxitretbwalve) hiasuefits el ase the ink
cordijunationprtiiezrefill unit comprising: a body containing a quantity of ink;
engagementyfanmationsfortsaleasabdy engaging the interface; and an inlet

Ya|Ve actmtqerntg%m@m o ﬂg'ﬁiékt\éﬁ!l‘é@oﬁ&etbﬁﬁ@gé" W'&k@&%ﬁges the ink
mterfacq]so thatﬁ(he ink in the ogoyanmn luid nlcatdo Wltlht ink

aving an 1k outlet for copnecfion et Tt ont 1nter ace
storage compartment. In a further aspect there IS rowd’e acartrl g

whiEPSH A THICETBFAGE L ip St tSH‘E“i ?%PF&H@@H%“B%‘“‘HB@%&%W“ the
predsingy e relsescaitdeny e fintimsehenrmpride sk iRt dee fesey e diviFngea refill
unit for refilling the ink storage compartment, the interface having a normally
closeduietyRlvaandmnamaaiiyiapen. uiat alvisiRothdafiuidnic for

COE@EBMQJBQQQBR’!LF‘E}IEQ&A% ROIAYG S AMRRTIMENE ARG HLUBIL, ngoging

comp. n|]§r% 1ﬁumt 9% qunlngom antlty of ink and a docking portion having

an'mk" outlet &n ve Vactuator orations; and during use, the docking

portion rélE4SEBHR B YL ¥HE Hiterface to actuate the inlet and the outlet
valves santhis edrtid gesfifice withnitosrem ithénlsbd hbecgeserst the negative
pressureaispithecinkdtofageh-comn parimeint. iineafurihen aspechtbhere is
pravided ke cRKtIcER <MRRGIRHRInK —ieage CRPRRMMANLIS ARSI, be
negatiyelypressurizad.anfja.regeiyg a refill unit for refilling the ink storage

compartment via a normally open outlet valve, the refill unit comprising:

In a further aspect there is provided an inkjet printer, further comprising an ink refill unit for
replenishing an ink cartridge in the inkjet printer, the ink refill unit comprising:

a body containing ink;

an ink outlet for engaging a complementary ink inlet in the cartridge; and

a visual indicator to provide a visual indication when a predetermined quantity ink has

flowed from the refill unit into the cartridge.

In a further aspect there is provided an inkjet printer, further comprising:

an outer casing with a hingedly mounted panel for access its interior; and

a cradle housed within the outer casing for supporting an ink cartridge, the cradle having a
hingedly mounted lid that opens to allow the ink cartridge to be inserted and removed,
wherein the hinge axis of the lid and the hinge axis of the panel are parallel, and

the lid and the panel both open in the same direction.
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a body containing a quantity of ink; engagement formations for releasably
engaging the ink storage compartment; and an outlet valve actuator for
closing the outlet valve as the refill unit engages the ink storage
compartment. In a further aspect there is provided a cartridge, wherein: the
ink storage compartment is arranged to receive a refill unit for refilling the ink
storage compartment; the printhead has an array of nozzles, wherein during
use, the ink storage compartment is maintained at a negative pressure to
avoid inadvertent ink leakage from the nozzles; RR0004-SG 107 the refill unit

COMRHRGS: &ROGN: CUVRINNLL A Ak pHiR: Al ik BRI OLURL ARG Ring
repressurzIng, arran %”? nent Hpgn.engadement of the refil will yith the ink
storage compartmen the repressurizing arrangement_causes part of the unit
to %Wﬁ?&ﬁf ‘Efe%‘t%géé‘t? %?E‘tﬁ%ffﬂ'ﬂ %Fﬁ "t‘F%égB‘B?fy‘TEeH PRI RED T iRk
storayEatompartment through the ink outlet by the negative pressure until
pressure equalization; and upon subsequent disengagement of the refill unit
fromathenhksstaragei compartment; thee.l epIessiMpaing assange napiseleases

thedti@ggpglgl}ﬁpgggges&ggag%gpf the ink storage compartment to re- establish

th%nnmng"‘t s% osr‘éﬁeplyﬁ‘l A urher ASRet ?JS 1S, rr‘?t‘{édegm%é:%r”'ﬁjge
wherein: thé ink stor éompartment as opp wall Bections connected

by ad“ﬁ@%?fﬁf&“‘\ﬁéﬁ‘f’&F?b??ﬁ%%’ﬂ%ﬁf R h"ep%Yfﬁ’féﬂPéEB Pé rfﬁ’ff‘ SRIPSERGSITHRES the
printhead has an array of nozzles; and one of the opposed wall sections is
disiplatebdlepan chdniase o it dxpetd ey anddleink storagdafotiphingdto oreate
a NegAYRiILssiginthe. ink steragr e pariment foraveicinginasvertent
'nkclﬁﬁéﬁ%%ré ‘h%%tﬂ?n@%%lé%ac@ afurhey c%ﬁps%ﬁdm?{oet@ Rryided a

cartrld Whereln the ink storage compartment has an interface for
reléasa aging with a refill unit for refilling the ink storage compartment,
theWﬂ‘?f@Pf%fé%%gﬁvﬂﬂaf(?&%&%ﬁg%ﬁ%ﬁ?ﬁﬁﬁ ARFIBGRS HE! ERA"5 U o the
storageedpei e camdthtrefill unit comprises a body containing a
guantity of ink, an ink outlet and valve actuators for actuating the valves
whgn thasalilunit-engages the.kpedacewsush dbatihavalvgiastuators
actuate a printhead integrated circuit formed on a wafer substrate using lithographically masked
etching and deposition techniques;

an integrated circuit support structure for mounting in the printer adjacent a media feed path;
and

a polymer sealing film between the integrated circuit support structure and the printhead

integrated circuit for fixing the printhead integrated circuit to the integrated circuit support structure.

In a further aspect there is provided an inkjet printer, wherein the printhead comprises:

a printhead integrated circuit having an array of ink ejection nozzles formed on a substrate;

a plurality of ink feed conduits for establishing fluid communication with at least one ink storage
compartment; and

a polymer sealing film between the ink feed conduits and the printhead integrated circuits, the
polymer film having an array of apertures such that the ejection nozzles are in fluid communication
with the ink feed conduits,

wherein polymer sealing film is more than 25 microns thick.
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the valve in a predetermined sequence. In a further aspect there is provided
a cartridge, wherein: the cartridge is arranged to form part of the inkjet printer
and to receive a refill unit for refilling the cartridge; the printer has the
printhead, control circuitry and an interface for releasably engaging the refill
unit; and the refill unit comprises a body containing a quantity of ink, an ink
outlet and a memory circuit for storing information relating to at least one
characteristic of the ink, wherein, during use, the memory circuit allows to
the control circuit to interrogate it to verify that the ink in the refill unit is
suitahle Jor.Ahepunte R0 G A8 N AfuitherASRECINErfdS RIAYIded
a cartridge incorporating a printhead maintenance assembly for the

prlnt ead. wherein: the printhead has a nozzle plate with an array of nozzles
for?'hléﬁtt‘ﬂléf‘%‘iﬁmﬁﬁ%f(’fﬁpé‘rfﬁ??ﬂtthead maintenance assembly comprises: a
cappek fistover thre Rprayeof RO oM R RHIRE AP RiMBrh Ade; and, a
cleaneénfomengagifig dneging zixl erdplete amecfwriping ccrossdnennoz Alesiothe
cleanef betbgnpositiopesdbaiweanepposing side sohihe Gappatoina fwgher
aspRelNes&d %H&%Yl@%@a&?{ tiidae foWJE%EﬁJQtﬁDBIHﬁ&@ S 'Héﬁ{e%mﬁﬂé%ﬁe&he
DA WIS DS AL AU LRI, B MaIET AN e Aese N, IV 9
between ed osmoﬁ) whefe the assemb covers the array of nozz es
and 4L ﬁ%ﬁﬁ%@d“b&% 8fr{‘°§|6‘5%e(6"ff’8ﬂ%ytﬂ1§ ‘é‘?‘?‘&y%?‘iﬁ&?ﬁié%“’ 4t o P6toTsed
drithe foinivierinsenglnmedritdivance assembly between the capped position
andd¢hsunsaippednpositien pdritafudthierds pectitiiene ils: previdegatartndge,
furthey samprisinganenterface for engaging an ink refill unit for replenishing
the, cartridas, wherain she ok (sllLL Rl SAMRKISAs: ANk SR8 giudinaiy

compartment; a docking portion for engaging the interface of the cartridge,

the docking portlon having a base plate with an ink outlet for connection to
an inlet port on the interface; and engagement formations for releasably
engaigivigthe nmereiddes aherermagement formatiorrsdosing forhtedofrthe
trangyviesse eentsenlingohthelbaseplate]ihe:pentredofhthedrk ot @bsitioned

between opposing sides of the capper.
Optionally both the capper and the cleaner are independently movable relative to the array of nozzles.

Optionally the cleaner wipes across the array of nozzles as the maintenance assembly moves from

a capped position to an uncapped position.

Optionally the printhead is a pagewidth printhead, the array of nozzles is elongated
and the cleaner is likewise elongated; wherein,
a motorized drive actuates both the capper and the cleaner.
In a further aspect there is provided a cartridge, wherein:
the printhead has an array of ink ejection nozzles; and
the ink storage compartment has a variable storage volume and a displaceable wall section biased to
expand the variable storage volume to generate a negative pressure therein, such that ink does not

inadvertently leak from the ink ejection nozzles.
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being spaced from the transverse centre line. In a further aspect there is
provided a cartridge, further comprising an interface for engaging an ink refill
unit for replenishing the cartridge, wherein: the ink storage compartment is
partially defined by a tubular flexible wall; the cartridge further comprises a
constriction mechanism for constricting the flexible tubular wall by a
predetermined amount; and the ink refill unit comprises a body containing a
quantity of ink and a docking portion for engaging the interface of the
cantridgecthedaskingpporiian having arrinkieutletdas-conpeationstarandniet
POFL RR.ENEyIMENALE - ANF B RILALEY mqun%ﬂﬁagqg ﬁEE@g&MQﬁ@ﬂﬂhe

copstriction mechanism as, BROD0A- 95 mreunqktﬁeef' Lynirengages the
interface and releases the constriction mechanism as the ink refilt unit

disBhGRse thE TiaTEe g itel 4pBEPHate is provided a cartridge,
further camepricesigAgmEBMEEC Bk engaging an ink refill unit for replenishing
thegagtnidg értheom Koredithublit @gmipgisingeddody containing a quantity of ink;
andinikiautiet fanengagiagna comphameniasyeimkiinlekisthe intartaee;samd te

SDQQQ%%@&?W% fram dhehedyfrinserion R.an.arartvre in the interface,
wherein the lateral cross section of the spigot is keyed to the shape defined

by the aperture to ensure the ink refill is correctly matched to the cartridge. In
a fﬂ’rfﬁlérpegsaﬁ%?@tt{’ﬁléféﬁré’vb(ﬁﬁj\?iﬁaéﬂldﬁecgpﬁfdfbe arranged to receive an ink refill
unib ok rEpenishmgn e earterddebabrediklyefiitstifitdcomprising: a body
contadmirideénkran-oniroetletferenagingiee complenientangnke inkatongthe
cadsiggenan ehaindsualnaicatoniaproydaia vist ald iAo pANRMaval ve,
pr%@ﬁﬁﬁ%ﬁ‘&%ﬂﬁ}ﬂ%‘&){dﬂktﬂéﬁkﬁQP%%QOEBMQ‘? !ﬁf'” unit into the cartridge. In

afLI[lrth aspect ther rowde a cartri the |nkJe prlnter
e refill unit comprises a cont aHlllF% CP_.]lantlt %% tll(*U aving an ink
comprises: an outer ca ing withr a |ng y mounte p O ACCESS Its

mt@‘?ﬂﬁ?a‘éi‘nvdl‘ﬁ AU HBELE Within the outer casing for supporting an ink
cartrtigesctiie dxdtierprivingcesaHirrgedty t dumtesd et opeirsndbrioviethe
inkvoartsidgectorbiecifsertéhancramovedcavherginntheihipngeaxistof itkediake
anghthe-hinge axis of the panel are parallel, and the lid and the panel both
open in the same direction.

In a further aspect there is provided a cartridge, wherein the ink storage compartment is arranged to

be negatively pressurized and to receive a refill unit for refilling the ink storage compartment via a

normally open outlet valve, the refill unit comprising:

a body containing a quantity of ink;
engagement formations for releasably engaging the ink storage compartment; and
an outlet valve actuator for closing the outlet valve as the refill unit engages the ink storage

compartment.

In a further aspect there is provided a cartridge, wherein:

the ink storage compartment is arranged to receive a refill unit for refilling the ink storage
compartment;

the printhead has an array of nozzles, wherein during use, the ink storage compartment is maintained

at a negative pressure to avoid inadvertent ink leakage from the nozzles;
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In a further aspect there is provided a cartridge, wherein the inkjet printer
comprises: a replaceable pagewidth printhead with an array of nozzles and
printhead contacts for transmitting power and print data to the nozzles;
corresponding contacts for supplying the power and print data to the
printhead contacts; and a selective biasing mechanism, such that the
printhead contacts and the corresponding contacts are biased into
engagement during printing and released from biased engagement when
installing e erpawingothe printheadudnia ftither aspeet therejsprovided a
carfridge..yherein the inkjet printer comprises: RR0004-SG 110 a
replaceable pagewidth printhead with an arragarg)f nto%zles and printhead

on eng ]?(% he 1e nit wi storage com P1 € repressurt n arrangement
con actstor transmitting power an I’In to the nozz es; COITeS

coRtE&t& b LFdBIlinG tﬁ‘%‘"’fﬁg\ﬁfé’fﬁéﬁ%labﬁﬁt“& qesndge 'F]‘)Sydﬁ?{ﬁ%véé{’é" &5t g&‘t)éagﬁnd
a coverhenibereiohribvelridntis atiEPepEn B e St EEHRInE dwherein
in tpencpenpositonsetivet pfinhddidradhadndtsiied ormmpmuaovedeand the
Covgremenberisdndh e clased posiions i ing: (i ol ng, sexeh dhahdient to re-

pripthead.contasts,And.the corresponding contacts are moved into
engagement when the cover member is moved to the closed positions, and

the printhead contacts and the corresponding contacts disengage when the

covkt BT BRI VA IS tA& Biden P&Sitions. In a further aspect there is
provAddiaearerdeenicsrporadd it wcepatiienfettdd SicH g the el ardganewithin
thelifikgetvpribitenk wirerernlutire cartridge has a plurality of the ink storage
compaitimentss thergradle.gamprises a plurality of interfaces respectively

COU&%Pf?l@%B&a@ﬂ”&%@é&ﬁ?ﬁﬁgﬁce%@%‘%@%@[&t§x %ﬁh@%ﬁb@ﬂﬂ%ﬁ&%r\f@ﬁ% IS

COI’]fIgUI’Gd to recelve an IEI Il unit for I’?hp orres]%c() |n ink
eate a nega €

tive pressure in t orage com or avoidin verten
storage compartment. In a flurtfwergaspepctt ereis prO\ﬁdneé: a cartrlcfge

whiEPaiftE“Stinthead comprises: a printhead integrated circuit formed on a
wafer substrate using lithographically masked etching and deposition
techniguies yaaintegrateddeircuitsigpportestructure for mounting in the printer

adjacentianediafesdpatiy iand-amolymes sealing filn hetweandh&iling e
int@ﬁl@&@ge %EQM&&QBQ%@HH@M@@B%@% E’JM}W%Q%k flows into, and out of, the
storage compartment; and
the refill unit comprises a body containing a quantity of ink, an ink outlet and valve actuators for
actuating the valves when the refill unit engages the interface, such that the valve actuators actuate

the valve in a predetermined sequence.

In a further aspect there is provided a cartridge, wherein:

the cartridge is arranged to form part of the inkjet printer and to receive a refill unit for refilling the
cartridge;

the printer has the printhead, control circuitry and an interface for releasably engaging the refill unit;
and

the refill unit comprises a body containing a quantity of ink, an ink outlet and a memory circuit for
storing information relating to at least one characteristic of the ink, wherein, during use, the memory
circuit allows to the control circuit to interrogate it to verify that the ink in the refill unit is suitable for

the printer.

RRC004-SG 108



integrated circuit for fixing the printhead integrated circuit to the integrated
circuit support structure. In a further aspect there is provided a cartridge,
wherein the printhead comprises: a printhead integrated circuit having an
array of ink ejection nozzles formed on a substrate; a plurality of ink feed
conduits for establishing fluid communication with at least one ink storage
compartment; and a polymer sealing film between the ink feed conduits and
the printhead integrated circuits, the polymer film having an array of
apertures such that the ejection nozzles are in fluid communication with the
inkfeedenduitg-WhereinaQWmeL Sl ile) iRmerethamar.RickRshick.
RRQO(M-S% 111 In a nineteenth aspect the present invention provides a

cra gﬁ)tre olding an ink cartridge within an_inkjet printer, the cartridge

haliig 4510 Pty G R S8 PA R EBmMp R SIS Erali® comprising: a
pluPaRtPBRIhRefaees reSHRBtAERI & Tresponding to the ink storage
compartments; iwhene i neachvotiite mterdatescisnoonfigured to receive an ink
refill unit for replenisbing:ihe;crrresponding inkiStasagencasnnRatnaticA

cragie, with muliRlerefil.itetacesRllqws each color of ink to be refilled
simultaneously if necessary. It also allows the interface to be keyed to

receive only the correctly colored refill. A single interface that docks with all

reflld "4RE PRAFESSH THECUEE E HIPsT O ITE TRt & BT RIS e
compartihepitithed Wisreusegrkogledntaminating one color with another. In
some embodimentsitheyplusalityiof intedacespar ecformettadjiacenttachother
in @RerRANGL-2EIhedcrE /IRl iadhapanslis polidbthal apens to allow
the cartridge 1o hedoserted inadhe cradle .angd closes steh,hat the plurality

of i%‘;ﬁﬂacr%sth'es overlaid on the corresponding ink storage compartments.

O |onaﬂl§/, each of thé Interfaces are keyed to only receive the ink refill that
is appropriate for the ink storage compartment corresponding to that
intéreeheOpuonkyithe it e ireciitahtacesrionaaforeyunioagentan yallow,
blaekiand infrakedhiinks respectivelyin @ptidngllyiheoplukality of interfaces are
formed agjagent.eachthanin one panel
a docking portion for engaging the interface of the cartridge, the docking portion having a
base plate with an ink outlet for connection to an inlet port on the interface; and
engagement formations for releasably engaging the interface, the engagement
formations being formed on the transverse centre line of the base plate, the centre of the ink outlet

being spaced from the transverse centre line.

In a further aspect there is provided a cartridge, further comprising an interface for engaging an ink
refill unit for replenishing the cartridge, wherein:

the ink storage compartment is partially defined by a tubular flexible wall;

the cartridge further comprises a constriction mechanism for constricting the flexible tubular wall by
a predetermined amount; and

the ink refill unit comprises a body containing a quantity of ink and a docking portion for engaging
the interface of the cartridge, the docking portion having an ink outlet for connection to an inlet port

on the interface, and a plurality of constriction actuators for actuating the constriction mechanism as
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of the cradle. Optionally the panel is a lid that opens to allow the cartridge to
be inserted into the cradle, and closes such that the plurality of interfaces is
overlaid on the corresponding ink storage compartments. Optionally each of
the interfaces are keyed to only receive the ink refill that is appropriate for
the ink storage compartment corresponding to that interface. RR0004-SG
112 Optionally the lid has five interfaces, one for cyan, magenta, yellow,
black and infrared inks respectively. In a further aspect there is provided a
crasiakwdnerininthe castrdgehasraminkiteot sysiemdoncoBNectiorio @it
prigthgad agsamply with an array of ink ejection nozzles; and the ink storage
compartment has a variable storage volume and a displaceable wall section
biased to expand the variable storage volume to generate a negative

pre88 P THErETH SEER LT AR HEEE AP TSUVERSR I TESK TFGPR ETS TAR™
ejcelibrri ey Heitking Rarthedgshe sk taetarsprpviied a cradle, wherein: the
ink storageo¢ompartmemtaigimedjatively pressurized and supplies ink to a
printheadmassambly; de-ink.starpage compadsentdas@an;interface for
receiving, the fefill unithedotsifage Daying anolet. yalve.piased to its closed
configuration. and the refi I(I)Hl?elts ‘%OE‘}P&SG{&) %Ps‘ﬁ% sqntaining a guantity of
ink; e\}ré%\ra}fgement ormations for releasab y engaging he interface: and an

inldte LSOEEE B Ol HiHG tHEYRet valve as the refill will engages the ink
interface so that the ink in the body is in fluid communication with the ink
stdragertcomparthment plevisefurtihedgspeatcthereds providell ancradiejewherein:
thenink.sterage isormpantimentisdaegatively pressurized and supplies ink to a
printhead assemblys.the cartridge comprises an interface for receiving the

refill unit, t@filnagtr;ace hawq_g % ;gfé)n@%” inl?!r%gtqg.t re1lce¥rt 131/(§1Ive g.nd a normally

open outlét valve, botit I fiuid commurtication with the ifik storage
compartrh8Ht! tHECHSFP Bt Campsad A iBbur LoPEARTIY s quarfit) dfink and
a dbvekiteppdriohllawyinig Bacirkdze.

In a further aspect there is provided a cartridge, wherein the inkjet printer comprises:

an outer casing with a hingedly mounted panel for access its interior; and

a cradle housed within the outer casing for supporting an ink cartridge, the cradle having a
hingedly mounted lid that opens to allow the ink cartridge to be inserted and removed,
wherein the hinge axis of the lid and the hinge axis of the panel are parallel, and

the lid and the panel both open in the same direction.

In a further aspect there is provided a cartridge, wherein the inkjet printer comprises:

a replaceable pagewidth printhead with an array of nozzles and printhead contacts for
transmitting power and print data to the nozzles;

corresponding contacts for supplying the power and print data to the printhead contacts; and

a selective biasing mechanism, such that the printhead contacts and the corresponding
contacts are biased into engagement during printing and released from biased engagement when

installing or removing the printhead.

In a further aspect there is provided a cartridge, wherein the inkjet printer comprises:
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outlet and valve actuator formations; and during use, the docking portion
releasably engages the interface to actuate the inlet and the outlet valves so
the cartridge fills with ink from the body because of the negative pressure in
the ink storage compartment. In a further aspect there is provided a cradle,
wherein: the ink storage compartment is negatively pressurized and supplies
ink to a printhead assembly, the refill unit refills the ink storage compartment
via a normally open outlet valve and comprises: RR0004-SG 113 a body
containing-igeanrtpsahidnkengagameaent-fosmationsnforireleasatlytengaging
the ipk.starage.compartmentangd.aq outlet valve actuator for closing the
outlet valye as the refill unit en %ggeglthe ink gt&{&gq comparment. In a

Illg conta or a tqQ the printhead contacts; and

further agﬁ)réets:[fotlﬁlé e Is provide acraafé)fv\e/\r/ﬁréreln: the ink storage
compartrh &t SUPBHEY L PARASAY SESBTHER Wit B8Py of nozzles,
whehst HUPRRPCURSIitHE I si8ratfands iahiei PRy chatA il seyr aeatsely dtive
pressiredoosvoiddimagmertenturtikie dkagethdrd mntive mozidesrdnendeiilfawnits
comprises iadagh GoRtatINg: dottaltibeef k@ ok audlgli@nd @d the

repreaR NG AHARAS MG HP O ERIAIGME LA FD e Taf il Wikh 1he ik

storageo(s';lggn artment, the repressurizing arrangement causes part of the unit

to be Ihwar y depressed as the ink from the body is drawn into the ink
storage compartment through the ink outlet by the negative pressure until
press i gwatizaionprarigr dporrsabsevRmsitddiserngademmdneonratidddl| unit
fromtiihehirikkgtorage e@mipartment, the repressurizing arrangement releases
thennwuargdlyndepiessedmarhofthgd fkmpiarage compartment to re- establish

the;PEegatve PGS ISl & THIRES ASRERLINEIR IS RIVIORD A cragle, wherein:

theC |nkarst;[rcl)6r%g§ngompartment has opposed wall sections connected by a
flexible waﬂ arrangement to define a variable ink storage volume; the
cafftitige e SHAptEEs A fIC HaEr sy sta il ol SupptyiARe %%Bﬁ&?fffépﬂ’i&“t%‘%
prifitFreaePwathngEnt array of nozzles; and one of the opposed wall sections is
displaceable and biased to expand the variable ink storage volume to create

a negative presskkeiinthrdnksianag s camprmenidenayiding inadvertent
ink leaka}gﬁinthead integrated circuit formed on a wafer substrate using lithographically masked
etching and deposition techniques;
an integrated circuit support structure for mounting in the printer adjacent a media feed path;
and
a polymer sealing film between the integrated circuit support structure and the printhead

integrated circuit for fixing the printhead integrated circuit to the integrated circuit support structure.

In a further aspect there is provided a cartridge, wherein the printhead comprises:

a printhead integrated circuit having an array of ink ejection nozzles formed on a substrate;

a plurality of ink feed conduits for establishing fluid communication with at least one ink storage
compartment; and

a polymer sealing film between the ink feed conduits and the printhead integrated circuits, the
polymer film having an array of apertures such that the ejection nozzles are in fluid communication
with the ink feed conduits,

wherein polymer sealing film is more than 25 microns thick.
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from the nozzles. In a further aspect there is provided a cradle, wherein: the
ink storage compartment has an interface for releasably engaging with the
refill unit, the interface having valves for controlling ink flows into, and out of,
the storage compartment; and the refill unit comprises a body containing a
quantity of ink, an ink outlet, and valve actuators for actuating the valves
when the refill unit engages the interface, such that the valve actuators
actuate the valve in a predetermined sequence. RR0004-SG 114 In a further
aspect there is provided a cradle, wherein: the cartridge that forms part of
thari@%jﬁ'étaeﬁm@gécﬂa% prtenNas.a Roniheadacaniakcir et Anghaminterface
for.re m@blyhengaglng the refill unit; the refill unit comprises a body
contémln a quantity of ink, an ink outlet, and a memory circuit for storing
infGHHEH V}?ﬁﬁﬁ}‘f@f% o ST TIPSR FEAEDS the ink: and during use,
the' By circuit allows to the control circuit to interrogate it to verify that
the ink i heliefiliunitis sukalteforthpeoplinterhéinksfurter aspect there is
previgeahacsadiesifurther comprising a printhead maintenance assembly for

an inkjetQEM%%HQ&&Q&%&%W@%@Q&M%@ piate,with an array of

nozzles form ed therel prmthead malntenance assembly comprising: a
enis € CO: n Sto.

cap er to overnﬁsé)arra of nozzles when the printhead is not in use; and, a
cleaner for engaging the nozzle plate and wiping across the nozzles,
whereidethie sibplerefd! pesitiondd betfeelroppbsitg ditssiapitrs wapper. In a
furtherssaspeetsthévesisgnavided b seadle,rwhiereily thednkjét rintertibrprises:
a prpthead.withabcarvay Of R ZIes: . R0aiNeRaRCRaSsENMMY fofdnaving
be%ﬁﬁﬁﬁﬂ&%&&ﬁ&%@émGf\é\d}lﬁﬂﬁnmﬁfg%é&mh%\ﬁéﬁ the array of nozzles,
and an “Pcaé??emqh&’%éﬁ't?t ¢ é?%%?t Jrom the a”farYnOJ ’Jozezm%%éh%d g motorized
drive for moving the maihtenhance assem f etween'the cappef]r osition

anf f%cﬁﬂ&aﬁﬁﬁﬁalﬁogﬁlﬁaﬁd ig ad“ﬁﬁ'i‘fh‘é’l“ﬁéb@@f”tﬁé FETEEOHBY S Cradle,
whigiehs ctike catteleiges raahinterfdac e foeréerjayging the ink refill unit; and the
inkovefilidwnihcomppisesy &k inkstonagesom pantmantgach of the interfaces are keyed

to only receive the ink refill that

is appropriate for the ink storage compartment corresponding to that

interface. Optionally,the lid has five interfaces, one for cyan, magenta, yellow, black and infra red

inks respectively.

Optionally the plurality of interfaces are formed adjacent each other in one panel

of the cradle.

Optionally the panel is a lid that opens to allow the cartridge to be inserted
into the cradle, and closes such that the plurality of interfaces is

overlaid on the corresponding ink storage compartments.
Optionally each of the interfaces are keyed to only receive the ink refill that

is appropriate for the ink storage compartment corresponding to that

interface.
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a docking portion for engaging the interface of the cartridge, the docking
portion having a base plate with an ink outlet for connection to an inlet port
on the interface; and engagement formations for releasably engaging the
interface, the engagement formations being formed on the transverse centre
line of the base plate, the centre of the ink outlet being spaced from the
transverse centre line. In a further aspect there is provided a cradle, wherein:
RR0004-SG 115 the cartridge has an interface for engaging the ink refill unit,
an dpkosiny agacampantment pattiallyadefipad, hynatvhclandflaxible wall, and a
constrigtion mechanism for constricting the flexible tubular wall by a
predetermined amount; and the ink refill unit comprises a body containing a
quantity of ink and a docking portion for engaging the interface of the
caftridga tHEGORRMYTHSHGA FaWing 4R nk outlet for connection to an inlet
porte ik Mterfakechniea piLianeyior cormsnirudarhiatobsferaciugting the
constrictiorzimeakdanism as the ink refill unit engages the interface and
releasgsthe-conpirictio Ranechanismas shedaki efilpurib disangagasidhen
int@%{%&ﬁhé %&MH&%@&B&&‘&U@@{%&% M%X@Q@Heé‘s&@ﬁé@in‘,{\éD&rﬁ‘i}'{‘fnﬂlﬁeg%mdge
haﬁﬁ@&t@%‘ﬁy%%efjgﬁt erliggalﬁrclgom&lz% refill unit; and the ink refill unit
comprises: a ﬁody containing a quantity of ink; an ink outlet for engaging a
complementary ink inlet in the interface; and a spigot extending from the
bod: feittisisensioicin iaprajdetaredlp wednterface, the lateral cross section of
thetspigotheingnkeyeditocthevshapsdefinedsippithena pertungdal ensulg the ink
refileisicasrgetynmateheddte thercartridgsilp & fuither ARNREHRSERIIS an inlet

proyided aqrad\g.wherein s ik refill unit comprises: a body containing ink;

antLrelk ﬂytlnelttct)%r engaging a complementary ink inlet in the cartridge; and a

visual indicator to provide a visual indication when a predetermined quantity
ink has flowet 8t tHE PefITtRLIAtI the cartridge. In a further aspect there
is prensriser Erardidie faviisreiny thieapiig e primtee:ceprises: an outer casing
with alkingedlyumotntechipanelrfarvaecess:itgiinteriog andagiadiehdeusache
withinthe el ¢ asing fefsupektingandnk-caidsidgenthe cradle having a

In a further aspect there is provided a cradle, wherein:

the ink storage compartment is negatively pressurized and supplies ink to a printhead assembly;

the cartridge comprises an interface for receiving the refill unit, the interface having a normally
closed inlet valve and a normally open outlet valve, both in fluid communication with the ink storage
compartment;

the refill unit comprises a body containing a quantity of ink and a docking portion having an ink
outlet and valve actuator formations; and

during use, the docking portion releasably engages the interface to actuate the inlet and the outlet
valves so the cartridge fills with ink from the body because of the negative pressure in the ink storage

compartment.
In a further aspect there is provided a cradle, wherein:

the ink storage compartment is negatively pressurized and supplies ink to a printhead assembly,

the refill unit refills the ink storage compartment via a normally open outlet valve and comprises:
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hingedly mounted lid that opens to allow the ink cartridge to be inserted and
removed, wherein the hinge axis of the lid and the hinge axis of the panel are
parallel, and the lid and the panel both open in the same direction. In a
further aspect there is provided a cradle, wherein the inkjet printer comprises:
a replaceable pagewidth printhead with an array of nozzles and printhead
contacts for transmitting power and print data to the nozzles; RR0004-SG
116 corresponding contacts for supplying the power and print data to the
printhead contawets;cachia sgleativer biasing mechanism, such that the
pripthead contastsand-he.couespanding contacts Arabiased into
engaasment. during prining and [iepsed,Tom piased engagement when
installing or removing the printhead. In a further aspec there Is provided a
cradi®“WH8ein the inkjet printer comprises: a replaceable pagewidth
printhead with an array of nozzles and printhead contacts for transmitting
powelfwihet ppint tlatas tootiedrozzlesytesinesponding contacts for supplying the
powehanspfiskgatado dheipyiniheac cantacts; RnchraycOVErIBSRDER i0fing
mayemenk 9&9&%&&%&@&%&&%&&&%&%&%@ WHERE N.INCING ARR Kage
pogglotrillghtngeprmthead can be installed or removed, and the cover member
is in the closed positions during printing, such that the printhead contacts
anti e EBY HEEPOih Y CortAE e A HBVE Fintd By At emien iRy & itfe cover
metFiteridmoved to the closed positions, and the printhead contacts and
thengoresgondingheoritaots Wisengagervghemphercaves impesbenisimayeento
the..@paaPesitions. i aJfutihenaspest toerersrovided acrasienwhessiadhe
cartyidge comprises: AR ik fead-systarfarsupRling.iok o saghink

gﬂfﬁgﬁ?{&m& 0L,10,3 printhead;, and,a maintepance station for e o 0 the

ead to per orm-one or more malntenancesfun%:tl_on "Th'A Turther aspect
théFBr‘i?b‘rzG\?ié‘éaﬂgﬁ“IfPéHféa}s%ﬁ’éI‘%‘i‘ﬁrﬁwvéli?ﬁﬁs@irpﬁé%f Qﬁﬁ%ﬁﬁ@éﬁ@ﬁ?ﬁﬁ?@fﬁ‘gﬁea
prirthdiattintegtateereireuit formed on a wafer substrate using lithographically
masked etching and deposition techniques; an integrated circuit support
strycluredolspreusting.in e Lrniekadiacent a media feed path; and a

Polymgr. s%?g@ﬂ@&HMQ&M@%&&%@%%@%&E&%WB&%E SHvghire Andghe
pngetpead integr ted circyit for fixing the printhead integrated circuit to the

ne,a variab storage v e;
Integrated circui supf)or% s'f}ucture.
the cartridge comprises an ink feed system for supplying for supplying ink to a printhead with an
array of nozzles; and
one of the opposed wall sections is displaceable and biased to expand the variable ink storage volume
to create a negative pressure in the ink storage compartment for avoiding inadvertent ink leakage

from the nozzles.

In a further aspect there is provided a cradle, wherein:

the ink storage compartment has an interface for releasably engaging with the refill unit, the interface
having valves for controlling ink flows into, and out of, the storage compartment; and

the refill unit comprises a body containing a quantity of ink, an ink outlet, and valve actuators for
actuating the valves when the refill unit engages the interface, such that the valve actuators actuate

the valve in a predetermined sequence.

RRCO004-SG 114



In a further aspect there is provided a cradle, wherein the inkjet printer has a
printhead comprising: a printhead integrated circuit having an array of ink
ejection nozzles formed on a substrate; a plurality of ink feed conduits for
establishing fluid communication with at least one ink storage compartment;
and RR0004-SG 117 a polymer sealing film between the ink feed conduits
and the printhead integrated circuits, the polymer film having an array of
apertures such that the ejection nozzles are in fluid communication with the
inkifeedicongtits-wheraincpakmersaealing film is more than 25 microns thick.

In ggwﬁgg@map{%pgs%;m tpg%ggrm\g@ntion provides a printhead for an inkj et
pripter, the printhead, comprising: a printhead intgarafed cireuit formed on a
warfe s_u%strat usin fltﬁograp_ Ically masked etc |nlg and eposition.
techrigUiee! S mEsY e e e RS IER Ltitictd /e A Th et R (Y8 Bifter
adjEeatPmedrdesd patkesrechassRAer Yedkngdilm between the
intégiated. dircuih sy pipoit Struotuhe @mcthieyirintheadatntegrate chaitcuik for
fiximgrthe printhead istegraied. circuit to the integrated circuit support
structure. To feed ink to the individual nozzles on the printhead integrated
c@rgnuailtﬁgrl&) it is %ften conve{pien to_etch channels in Lhe reverse side oglthe

. aspect there is groiuﬁe a craglle, further compr; sng %]érmt ead maintenance assrm
silicon water substrate. ese channeils ne t sealed and a polymer

se &Nt it REBProVfRE i A B AR LA 4% W48 AN (3 8edlife the
IC s misbpsporinstrneaeremMowereindf the surface of the support structure is
uneven, thepseal providedapyrilezipolymer fiimhears be oompromised. The
surface thatdherdCig.gecuead A, e ymcalyLnevean: beeause of more ink
feed chanpels that delivien ink ta. s.shannels in thelC. As the film seals

across the open channels in the support, it can also bulge or sag into them.
The section of film that sags into a support structure channel runs across
sevetAI B thegteHed Hﬂﬁ#ﬁélgﬁﬂ"’m@eﬁ‘fmﬁéﬁ&tlﬁ‘.‘“ﬁf@%@@ing may cause a
gap betweeniie Wals sepairatirlgseach of the etched channels. Obviously,
this breachestthessahaydoatovis: irkvtenleakpedbciithe/printheacnlG anetsor

betieen stehedschannaleplke guastlsagainsh this:ther Rolymerssealing film
should be fhigk engual. 10,aceauRLIRnLARY SagaIngINg, the..Support structure

channels Vétile maingainitril(%the seal over the etched channels in the IC. The

. position a uncappe S1i . . .
mifimum thickness of the polymer sealing film will depend on a number of

factors to be discussed in detail with reference to the preferred
enbeatithenteccHewever)Y ise sxpgliceifrsnanalysis

the cartridge has an interface for engaging the ink refill unit; and

the ink refill unit comprises:

an ink storage compartment;

a docking portion for engaging the interface of the cartridge, the docking portion having a base plate

with an ink outlet for connection to an inlet port on the interface; and

engagement formations for releasably engaging the interface, the engagement formations being

formed on the transverse centre line of the base plate, the centre of the ink outlet being spaced from

the transverse centre line.

In a further aspect there is provided a cradle, wherein:
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and testing has shown that a polymer sealing film thickness of 25 microns is
adequate for the printhead IC's formed using lithographically masked etching
and deposition techniques. Increasing the thickness to 50, 100 or even 200
microns will correspondingly increase the reliability of the seal provided. In
some embodiments, the polymer sealing film is more than 25 microns thick.
Optionally, the polymer sealing film is more than 50 microns thick.
Optionally, the polymer sealing film is more than 100 microns thick.
Onptionallygthe pohumnes sealiagniiin isalinuhi2 QimitsapscthigkandiRGA4-SG
118 Qrtignaliv.theRelymar Sealing.ilmds MRRRHHaR A2 A0 sdhiRKubular
Opvtvﬁ&%ll% the polvmer sealing film is more than 50 microns thick. Optionally

a

the polymer seé?fna?frr%u?s’ more_ than 100 microns thick Optionally the
po!i‘/?ﬁ‘é%’%fé%’l?ﬁéofﬂ?ﬁs% HISUE IO ATEISHE IR 1h14 f0rtTe PALPdtt Hardss
profAdas oY e A shc b PROFATERP TP RO AREIE G SHYR forcamdtiigeieprittemothe
carridgetehitcorrisiig: carrinkcstoragecoimpartive bt anduatidankdfdaedsm as
systemk faricenesestismionthadpunthead; the prntiead-having asiarayiQhitnk
ejeglion nogzias wherein the ink storage compartment has a variable storage
volume and a displaceable wall section biased to expand the variable
storage volume to generate a negative pressure therein, such that ink does
noliAGEE ity ek BT R K SE&HBNn nozzles. In a further aspect there
is Jrowdser Aeprmitiraiaes Brastsad s bersilpplietidvith ink by a negatively
pressukizéd unkesiorage compartment, the ink storage compartment having an
interface for reeeiyiRguanifefiluanit,farnefilling the ink, the interface having an
inlet yalvRpiasad.indts.cloned copfiauiation. whereinihe refill Lot cviending
compriRe: 2 Bad coniaing, a quanity.ofink; engagement fofations, or
releasabl eynga Ing the intérface; and an mfet valve actuator for opéning the
inlEEARE SL WS TR Wik eRGRGTS tha ik IMtEHtACe SEHALYE K the
boeytiggn fluid communication with the ink storage compartment. In a further
aspect there is provided a printhead incorporated in an ink cartridge having a

negatively: Presslrizedink sieragegempartmantitbat supplies ink to the
printhead,,and AnilRigrface for receiving a refill unit for refilling the ink, the

interface h%m a normaj%1 closed inlet va}(l\llrﬁ talQ%La nor a!l% open outlet

n et for engaging a complement. n e cartridge .
valve, both in fiuid communication with the in storage c‘%)mpartment, wherein

the refill 2 visual indicator to provide a visual indication when a predetermined quantity ink has

flowed from the refill unit into the cartridge.

In a further aspect there is provided a cradle, wherein the inkjet printer comprises:

an outer casing with a hingedly mounted panel for access its interior; and

a cradle housed within the outer casing for supporting an ink cartridge, the cradle having a
hingedly mounted lid that opens to allow the ink cartridge to be inserted and removed,
wherein the hinge axis of the lid and the hinge axis of the panel are parallel, and

the lid and the panel both open in the same direction.
In a further aspect there is provided a cradle, wherein the inkjet printer comprises:

a replaceable pagewidth printhead with an array of nozzles and printhead contacts for

transmitting power and print data to the nozzles;
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will comprises: a body containing a quantity of ink; and a docking portion
having an ink outlet and valve actuator formations, and wherein during use,
the docking portion releasably engages the interface to actuate the inlet and
the outlet valves so the cartridge fills with ink from the body because of the
negative pressure in the ink storage compartment. RRC004-SG 119 In a
further aspect there is provided a printhead arranged to be supplied with ink
by a negatively pressurized ink storage compartment which is arranged to be
refilled byoackpdillinnitataadaanspally topenautl glirvalve, theprafillabBdhtacts; and
comprising: 2:R06Y: GO RRIRING & Au@ntity L ik erﬂgalgmmwmmgs for
releasably.enaaging ine ks storage compatiment. and.an qulletualve,

actuator for ¢ osing ) the outlet valve as the refill unit engages the in storage
coAREB RN ﬁfr?ﬁetPeégpect there is prowded a printhead arranged to be
supplied with ink by an ink storage compartment which is arranged to be
refiledubyerasrefilthanity mdvdedincrifie phintih@adnhagarearrayiefnozzles; during
use, the inlkateragm companimentisnmaintabned-ak annpgativepreastie to

avgquMQgggggepgljg\})g Ijeg}gqgg fﬁgmeghe nozzles; the refill unit comprises a
bOdy contalnln a ¥095u an, ink outl ec} and a re ess%relazc{ng\tacts and

d K d
arrangement. Upon eorrl{acés Smeht oF the Yarli will With the Tk storage

compartrh&Ht: ?ﬁ@%b?é%?ﬁﬁ%?ﬁlﬁtgfféﬁﬁémg AESEHISELHAM of the unit to be
iNVWAeHH désrerssetisptiiee ktheahsare Bodpdsraracyerintd bheotiskmsmhaden

compartmenttidmolugly thetinksattiet by tihenegative pressuneyniilipressare
equalizationoandspansidhse qguenhaise ngagemeant afstagsxafitsuai from the
'n|ﬂ;§ﬁﬁ{e§8§nﬁ% %rﬁmgyﬁgsggﬁhr{ge&%ﬁéldﬂ@tl%e%ﬁ%ﬂ@%%§ﬁl§ﬂ§%xﬁ&@o the

inwardl| px depressed part of the ink storage compartment to re- establish the
negpatlve pressure. In a further aspect there is provided a printhead
incorporated in an ink cartridge for an inkjet printer, the cartridge comprising:
anlinkistesragpscebrrpartaidet drendingbppode ewidieseatiins connected by a
flexabié facelfyarrang empenig ik defirebinkakablenak storageadoluime; and

a maintenance station for engaging the printhead to perform one or more maintenance functions.

In a further aspect there is provided a cradle, wherein the printer has a printhead comprising:

a printhead integrated circuit formed on a wafer substrate using lithographically masked
etching and deposition techniques;

an integrated circuit support structure for mounting in the printer adjacent a media feed path;
and

a polymer sealing film between the integrated circuit support structure and the printhead

integrated circuit for fixing the printhead integrated circuit to the integrated circuit support structure.

In a further aspect there is provided a cradle, wherein the inkjet printer has a printhead comprising:
a printhead integrated circuit having an array of ink ejection nozzles formed on a substrate;
a plurality of ink feed conduits for establishing fluid communication with at least one ink storage

compartment; and
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an ink feed system for supplying for supplying ink to the printhead which has
an array of nozzles, wherein one of the opposed wall sections is
displaceable and biased to expand the variable ink storage volume to create
a negative pressure in the ink storage compartment for avoiding inadvertent
ink leakage from the nozzles. In a further aspect there is provided a printhead
arranged to be supplied with ink by an ink storage compartment having an
interface for releasably engaging with a refill unit for refilling the ink, the
RRGOQ4-S6n 2hinkertace hawagsalve snioraontiading dnk flows<dnte, and
oub g miheisterage COMRAINERL Whare iR dpeisefillanit.coampiisesmabedy
containing a &Po%ﬂéiﬁ’s of ink; an ink outlet; and valve actuators for actuating
the vafves when the refill unit engaéges the interface, such that the valve

actlStoPS Aunars i Va8 B praditeritiitéd sequence. In a further aspect
there is provided a printhead incorporated in an ink cartridge that forms part
of an tinkjethpsintethetheprintenibaping centhohaii uitnmgindareinte facefor
releagabhg.engaging a refill unit for refilling the ink cartridge, wherein the refill
unit Com%ﬁ%@i&%‘ﬂé{e&%ﬁﬁ@ RING AQLRREN.AE K ANINGQUEEE and.&

memor CH(;S““ for stquing information relating to at least one characteristic of
etching an eposition, techniqyes; . .
the |nl<, a \ﬁ%ereln, uqung use, the memory circuit allows to the control

n
circuit to ThiXFPEEAL S S PRI TR I thi raielafieie SUEAE TP e
prifiter. In a further aspect there is provided a printhead, further comprising:
a nozzle pleiewithliagfanmeywofnbzinlesfermed thereinuand aqghnthesed
MahMenanseuaSSeMkl YheHRREISING A CARREK {OiCaMES e attayupfnQEdlas.
WhEN e RERNERASINGSAR %ﬁ@gﬁ%@&'ﬁ@g@&i@ﬁ&ﬂ gRging 5he nazale.plate
ang WipIng Acress e 10zzIes. Wi yohich e, Sleanet is positiol e%?see%‘{‘éﬁ%
opposing sides Of t‘ﬁe capper. Ina IfUI‘ er aspect tﬁere IS provided a
prifBSEAE, PRSI REhBRE g A A A B hE T RS MR BriFitHe R Damyrro
inctmpEratEemiry anfihkjetisrptor conprsipge s maimedirarmterasse mvly for
maoingebitiee b accappeddpdsitionwheraditassamblys couwels utbe rerraysof
NOZZIes iand-abhicapRaedipesilenspacadsiram ihesamayafnezzes st a
MQiRKzRG.GHivG, for Moying g MANGRARSE dRsemblyReieen e carped
support structure channel runs across several of the etched channels in the printhead IC. The sagging
may cause a gap between the walls separating each of the etched channels. Obviously, this breaches
the seal and allows ink to leak out of the printhead IC and or between etched channels. To guard
against this, the polymer sealing film should be thick enough to account for any sagging into the
support structure channels while maintaining the seal over the etched channels in the IC.

The minimum thickness of the polymer sealing film will depend on a number of factors to be
discussed in detail with reference to the preferred embodiments. However, the Applicant’s analysis
and testing has shown that a polymer sealing film thickness of 25 microns is adequate for the
printhead IC’s formed using lithographically masked etching and deposition techniques. Increasing
the thickness to 50, 100 or even 200 microns will correspondingly increase the reliability of the seal
provided.

In some embodiments, the polymer sealing film is more than 25 microns thick. Optionally,
the polymer sealing film is more than 50 microns thick. Optionally, the polymer sealing film is more

than 100 microns thick. Optionally, the polymer sealing film is about 200 microns thick.
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position and the uncapped position. In a further aspect there is provided a
printhead incorporated in an ink cartridge in an inkjet printer, the ink cartridge
having an interface for engaging an ink refill unit for replenishing the
cartridge, wherein the ink refill unit comprises: an ink storage compartment;
RR0004-SG 121 a docking portion for engaging the interface of the cartridge,
the docking portion having a base plate with an ink outlet for connection to
an inlet port on the interface; and engagement formations for releasably
engaging,the jnteifasaithenekgagementdormations being formed on the

tragsysEae reEMITmANE AL NG RASR BAIR) fe.cehire of the ink outlet being
spaced from the transverse. centre line In a fusriipelg. aspect there is provided a

fiona ore than miCron.

prlnf)hea |nc8r§31reétsga ﬁ% an ink cartridge in an |ﬁT<Jet printer, the ink cartridge
haViigraly iHeSH s 61 B8R Gy G AT TRRTFEM Y8 replenishing the cartridge, an
inknétragjeseestibsar thRemidprbir Bt e firans Byl an A UTLeTIa B ialict afca
constrictidey miechanism for constricting the flexible tubular wall by a
predeterminecanaunpainerainathexinki elithUoitsanprieas: @itedy, the
coptaNing.AAHaANtLy afilnk.and.a,decking portion for engaging the interface
of e, calridge, e dacking,Rorianaaving, annk oullet for,.copaedion fg an
inlet port on the In ertace, and a plurality o “constriction actuators for

actlistHg A" S StiEtO MO RURES i MRS O SGHoRe i ik
intépface ianderendakalsitie eonstitetinetiEehanism as the ink refill unit
disengages the interface. In a further aspect there is provided a printhead
IncarpakRatedpid: aRrinkpeattdgeiiman dnkiet pritappiteinkcastridgriRaving

an JRLEHAGE. [l SROAMRG AN K 18T L%}Ag&&%ﬁﬂ%ﬁﬁig%ﬁ@rﬁ@ Hi99Eving o

whetein the ink AL combrises  bory contaliing 2 quanity, of i an

. Ie nit for re n c 1nk, the 1n’ Ace navin
ink outlet for engiging a complementary ink nlet in the interface; and a Spigot

ext8lEiRG T tHE Y for insertion in an aperture in the interface, the
lateral crobslysertigneafatheispigat being keyed to the shape defined by the
apergurenta @nsurestherinsisfiltis:coanre otlyfmatohed to the cartridge. In a

furtheiaspectihereispigvigeda piktheadncapamieditamistcartitge in
an; KISt IR HIR W0k GAIHAIS ARG ATANgESR-RRFeplenished by an ink

refill unit, the ink refill unit comprising:

In a further aspect there is provided a printhead incorporated in an ink cartridge having a negatively
pressurized ink storage compartment that supplies ink to the printhead, and an interface for receiving
a refill unit for refilling the ink, the interface having a normally closed inlet valve and a normally
open outlet valve, both in fluid communication with the ink storage compartment, wherein the refill
unit comprises:

a body containing a quantity of ink; and

a docking portion having an ink outlet and valve actuator formations, and

wherein during use, the docking portion releasably engages the interface to actuate the inlet and the
outlet valves so the cartridge fills with ink from the body because of the negative pressure in the ink

storage compartment.
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a body containing ink; an ink outlet for engaging a complementary ink inlet in
the cartridge; and a visual indicator to provide a visual indication when a
predetermined quantity ink has flowed from the refill unit into the cartridge. In
a further aspect there is provided a printhead incorporated in an inkjet printer
comprising: RR0004-SG 122 an outer casing with a hingedly mounted panel
for access its interior; and a cradle housed within the outer casing for
supporting an ink cartridge, the cradle having a hingedly mounted lid that
opensitenaliowctherinioeandtidgeindheinsgiiechandremaved, vwharaindhpe
hingeaxs: ahthe.lid s the.hings @xisidbananchare Ranaleliangd . theylid

and the panel both apen in the same direction. In a further aspect there is
ope { valye,

outle € 1 unit com;

provided a printhea arrangé)él1 asa replaceable pagewidth printhead of an

inkjet priffePaRE 8 AR AR a8 of nozzles and printhead contacts for
traffSpairg pyeNersdpfdepmablidagastes thid o HE< oWMRERSTHY hé printer

comprige sl gontespdndininc dntadtsvidr supplyfitigrine pewer akdoprint data to
the pipatihead contacts; and a selective biasing mechanism, such that the
printhead contacts and the corresponding contacts are biased into
engagement.dyrind printing, and released from. biased engagement when
installing or emoving the prm?ﬁea .In a%ﬁurt%er gpect there 1s prowdre‘%f a
priftHES g SRS AL S HEREERIR pEGERIG R BRthead of an inkjet printer
andaerhakd tn Ay ofweXzles and printhead contacts for transmitting power
anduprintedbdantotthecnorziessnvk erginithipringeive omprise sycotrespendihg
contactstfon sdpphirg the power and print data to the printhead contacts; and

a GRVRRIMEMBGLIQL MBANS TGN REWERN ARANATE Gleset RASIiQRs:and

Whaerrraenln innghe open positions, the printhead can be installed or removed, and

the cover member is in the closed positions during printing, such that the
pritRAEE EOHTEACTE S R EBPrBSbHEHG CORtAREE" Afd ROt Thiganeement

engaitfe meat hehen e itovdy femiseridnid e tr tiedy ddsed podhtionstomnse
theoppintheadreghtacis ant: thehcorgesp ordinguedntacis: disgngagenvhen the
COVMBMBINREK isdNaNad o the Dnen: Resi g dh-afthanhaspaet there is
proyvided.a.printhead . incoroiatad.im fuGartidas fonaninkiat iRk mtieio re-

cartrlggs(ﬁ gomprising: at least one ink storage compartment;

esta € negative pressure.

In a further aspect there is provided a printhead incorporated in an ink cartridge for an inkjet printer,
the cartridge comprising:

an ink storage compartment having opposed wall sections connected by a flexible wall arrangement
to define a variable ink storage volume; and

an ink feed system for supplying for supplying ink to the printhead which has an array of nozzles,
wherein one of the opposed wall sections is displaceable and biased to expand the variable ink
storage volume to create a negative pressure in the ink storage compartment for avoiding inadvertent

ink leakage from the nozzles.

In a further aspect there is provided a printhead arranged to be supplied with ink by an ink storage

compartment having an interface for releasably engaging with a refill unit for refilling the ink, the
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an ink feed system for supplying ink from the or each ink compartment to the
printhead; and a maintenance station for engaging the printhead to perform
one or more maintenance functions. In a further aspect there is provided a
printhead incorporated in a cradle for holding an ink cartridge within an inkjet
printer, the cartridge having a plurality of ink storage compartments, the
cradle comprising a plurality of interfaces respectively corresponding to the
ink storage compartments, RR0004-SG 123 wherein each of the interfaces
is canfigiradjeaeceiveraniink kefilbunitfonteplenishing dhempatrespending
ink;StRIAGE COmpaitment. In a further aspect there is provided a printhead for
an inkjet printer. wherein the printhead integrated circuit has an array of ink
ejection nozzles formed on a su'f)étrate, the printhead further comprising: a
plutfity Sk Yeed conduits for establishing fluid communication with at least
on&iyfedtarager cpEPIEYRe Hise b FON MR peasiHg fittHapetiv 8! thie 1R
feedneonduitsiahdvihe ippiptideachinteguated circuits, the polymer film having
an array of apertures such that the ejection nozzles are in fluid

communication with.he ink feadieanduiiz-RRlymensealing flmdpsingmare
than 25 m'Cr%QSr}E‘é% In a twenty first aspect the pregent invention p

: rovides
a printHead for An Inkjet printer. t Cé“ﬁr?ﬁt eac tt}(:om prising: a p ?ﬁﬂ%ééﬁﬁy“m
intEY et AT ALrg A A A O iK' &jBBESH nozzles formed on a
subStraten @R fratislipfkkfeed conduits for establishing fluid communication
witi aik le@st ode ink storage compartment; and, a polymer sealing film
betweabfhecinkieadconsuiis.andthaprinthend  hiegratedraikalitsadhe

polvsn fim-paving AB.AKaY.ef aRstessHehdhat the.gisstiannezzlasare
in 1;|lﬂlgl %Oﬁgtmﬂﬂ'ﬁsastﬁ?ghev}"t 'gh%nltnrk feed conduits; wherein, the polymer
sealing iim is moreé than 25 ricrons thick To feed ink to the individual
nozzles on the printhead integrated circuit (IC), it is often convenient to etch
chémrierdgintbre: fesvadpseoside ot ifsadilfednrwafessgbstrate. These channels
needbtaddsedaled ang otnpolhenseagling fikn can provide an adequate seal
as WehRsMEanStQsaeY iRl ta R S UPRARt LSS iQWRYer. If the

surface QNG i%tdpe%ﬁta%%&hg%ﬁeﬁagﬂg}ﬁ@Qoz'z*ﬂeepﬁ%%@&%{h‘gQQo@Mﬁ@&zﬂglymer

film can he compromised. The surface tt]lg\tst?e IC is secured to, is typically

wherein, the cleane sitioned befwgen o of. th

unéven bécause of more ink feed thannels that daliver ink to the channels in
the IC. As the film seals across the open channels in the support, it can also
bulge forthsaginstdhttrennroTHel sedtibradofufihe thratrisaganirtey af nozzles, the printhead

being incorporated in an inkjet printer comprising:

a maintenance assembly for moving between a capped position where the assembly covers
the array of nozzles, and an uncapped position spaced from the array of nozzles; and

a motorized drive for moving the maintenance assembly between the capped

position and the uncapped position.

In a further aspect there is provided a printhead incorporated in an ink cartridge in an inkjet printer,
the ink cartridge having an interface for engaging an ink refill unit for replenishing the cartridge,
wherein the ink refill unit comprises:

an ink storage compartment;
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support structure channel runs across several of the etched channels in the
printhead IC. The sagging may cause a gap between the walls separating
each of the etched channels. Obviously, this breaches the seal and allows
ink to leak out of the printhead IC and or between etched channels. To guard
against this, the polymer sealing film should be thick enough to account for
any sagging into the support structure channels while maintaining the seal
over the etched channels in the IC. The minimum thickness of the polymer
sealing filrvanidk depeand: exyainumheseffactorsritifendiBeussaain tetailkwith
reference t@tﬂaﬁlm@ﬁ‘eﬁrﬁﬁc&m@&#mﬂm EH&VM@M@EmEIF}%ABB"Cﬁm s analysis
RRCO04-5G 12 Ltestin shown that a g;er sealing film

ement orma IOI’IS leasa 1 € 1nte € enga

thickness 6f 25 MICrons Is a eq Uate for the print 1ead 1C's formed usm]g
||th86?%&18?1%88ﬂ§/fﬁﬁlﬁ%%é“dhéfﬁ?ﬂ?ﬁeé%ﬁa“&&b §uﬁ8ﬁai%@ﬁtﬁ&5‘&&%‘“?@&%&%%%’& e
thieKaeweced Ben PomBYEeA 20 microns will correspondingly increase the
reliability of the seal provided. In some embodiments the array of apertures
IS atairay Shdaserdsifeddoles insagistiaiian ivdthnkespactive.ends pidbe ink
feeg aerduitse QHHQQ@M&F&&QMB% a%%l'féﬂnfme!ﬁ& ﬁﬁHg'!ﬂé‘EQrthgQ Ak
adts-ltoerglve la er On gg}ggéﬁg atlﬂ)e{ eglbqsg!/cllﬂl f;:r)lytg(qg)n%]echamsm for

thermgpfas fifm s a or o ysu one ptlona the polymer sealing
f|Irﬁ°i§W‘r‘i'i%%§?i“T§6‘?ﬂf‘éW§”ﬁﬁ%ﬁde@‘ﬁﬁ‘&fﬂé‘i‘i’ﬁumtﬁ”é‘?ﬁl{‘f%é&ké‘g dtlits are
forepefitesa liquid crystal polymer micro molding. Optionally the array of
apertures tisdaroatifelyzeiglasey drillednfioles in registration with respective ends
of the ink feachepnauits: Qtiapalnihapolyersealingditmmis a laminate with

an p%ﬂiar‘?ﬁ*d\/%g'é&}’%ﬁ anbeinsides ofa, thermenlagticdim. Q@&'jﬁl nafly the
thermoptastlc iIm %.ga PET rpoI sul honganls‘ﬁtlo aII ? feed co ndwts

actuator: ctuatin ICtl n mec t engages tl

are formed in a?lquﬁfcrys %J mer MICrO Mo urthera ect there
is ﬁ?&ﬁ&@&%ﬂfﬁﬁfﬂ@é&“fﬁ%?bB‘Féttérb"“i“ha%lﬂ%?di*ﬁfﬁfdb“’ﬂh‘ﬂ%%aﬁ‘iia“?ﬁ é‘ﬁiﬁ?lnter
the cartridge unit comprising the ink storage compartment and an ink feed
sysiem:for coanecticntoidhie piitthe adywhereinthe nksiorageicgmpariment
haganaable slaragevaluneand s displacaabla walrastiannbiaseddo

expand.ihe yaraklgisigraae;volume to generate a negative pressure therein,
such that n§ does not madverteptly leak from the ink ejection nozzles. In a

taini uantit

further aspegt ‘there'fs" ovﬂed a printhead arranged to be supplied with ink

by a negtVERIPrasTstHEd iRREBrAGE Bbirlpatthiént trfe Mk storage
comp art m@;gpﬁa\mqlgl alirpimteerbada fionyesitaa| nrgaaerture in the interface, the lateral cross

section of the spigot being keyed to the shape defined by the aperture to ensure the ink refill is

correctly matched to the cartridge.

In a further aspect there is provided a printhead incorporated in an ink cartridge in an inkjet printer,
the ink cartridge being arranged to be replenished by an ink refill unit, the ink refill unit comprising:
a body containing ink;
an ink outlet for engaging a complementary ink inlet in the cartridge; and
a visual indicator to provide a visual indication when a predetermined quantity ink has

flowed from the refill unit into the cartridge.

In a further aspect there is provided a printhead incorporated in an inkjet printer comprising:
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refill unit for refilling the ink, the interface having an inlet valve biased to its
closed configuration, wherein the refill unit comprises: a body containing a
guantity of ink; engagement formations for releasably engaging the interface;
and an inlet valve actuator for opening the inlet valve as the refill will engages
the ink interface so that the ink in the body is in fluid communication with the
ink storage compartment. In a further aspect there is provided a printhead
incorporated in an ink cartridge having a negatively pressurized ink storage
compartmenithatswaplies iaktadhe printhead.and arristarface for receiving
a refill unjtfrrefilingiibedrkudhedntarfacs Hainga nermally.closed, el
valye.and 3 normally, RRCOMESE: 425, 00en.autiet valve. pain fluid
communication with the Ink storage compartment, wherein the refill will
corfilsHEets Yesay eoftamint™s YAty ohRREREPE H6ckihg portion having
an ink oubfetmaRrais def e iTarratiolisciahd wherein during use, the
docking portion releasably engages the interface to actuate the inlet and the
outlet valvespsa dhe cartkidge: fillsnadthiakediam thedatyphecauseiafdhaer an

NegRIlVERIESIUSS.R 1he-iNk Sio/RdS SRMRATIMERE 1 @ fukher Aseeskihere
is @58\{5(%1%0' az}[)ﬁ”n pead ]grrangr%dmto.bg supplied with ink by a negatively

S, wherein the print (©) T1SE . . .
pressurized Ink storage ¢ mpartmpent which is arranged to be refilled by a

refill unit VEERASPEANIT D BEH BUtRs a0e e et f iR Boripbratg™absay
containirgeeuiaritiopeondrrignged diidntrisberitoriac fonddieesisbigrdngaging
thednkcstotagecompantamentiaing eintiogitetrvealve facibator fanglosinghthe
outlehvadwe rascthe efflisniteengages the ink storage compartment. In a
further aspect there is provided a printhead, wherein: the ink storage

compartment s aranged 1o be.refilied by 3 Jefill unit, Auring, use, e ik .,
storage compartment’is maintained at a ﬁegatlvg pressﬂ etoa OICEl
indBVEREHEHK 1eaKAG8 oM tHE R ZIEE" e YEIRT (it CORBHIEE B Boay™
codtiiifg mzgerantiteipfinkingndnkpdatiet and a repressurizing arrangement;
upon engagspmein:obthesfeflhwijinyith the:inki stordgetcompattiansnbydneand
repressuy %ﬂ’g AHBH I8 MSRment between open and closed positions, and

wherein in the open positions, the printhead can be installed or removed, and the cover member is in

the closed positions during printing, such that the printhead contacts and the corresponding contacts

are moved into engagement when the cover member is moved to the closed positions, and the

printhead contacts and the corresponding contacts disengage when the cover member is moved to the

open positions.

In a further aspect there is provided a printhead incorporated in a cartridge for an inkjet printer, the
cartridge comprising:

at least one ink storage compartment;

an ink feed system for supplying ink from the or each ink compartment to the printhead; and

a maintenance station for engaging the printhead to perform one or more maintenance functions.
In a further aspect there is provided a printhead incorporated in a cradle for holding an ink cartridge

within an inkjet printer, the cartridge having a plurality of ink storage compartments, the cradle

comprising a plurality of interfaces respectively corresponding to the ink storage compartments,
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causes part of the unit to be inwardly depressed as the ink from the body is
drawn into the ink storage compartment through the ink outlet by the
negative pressure until pressure equalization; and upon subsequent
disengagement of the refill unit from the ink storage compartment, the
repressurizing arrangement releases the inwardly depressed part of the ink
storage compartment to re- establish the negative pressure. In a further
aspect there is provided a printhead incorporated in an ink cartridge for the
inkyet i Riar of thetaritid ge aomplisi Rgsithe inkrstoragecempattinent having
oppesedwalisestions soanesied by a flexible wall arrangement to define a
variable ink storage volume; and an ink feed system for supplying for
plying ink to the prlnthead which has an array of nozzles, RRCO04-SG

%6\/?‘1% BitRSHEBE thE S|Pt as%’&‘{}v%ﬂIf%ré‘ﬁﬁﬂ‘ﬁépfé“ﬁfsﬁféég‘éﬁér%’l%‘"“b?é{%gé?:‘iefo
exﬁ&‘ﬁtﬂ anaap BNk Sipteges oahe (o dreatetly PrEYat/aBresstFsiig the
inkastoréigeicdnipdrtmientiforsabibidng glinadventéntiomkitenkagenfroknitihee
nozzigs«hena durther aspect there is provided a printhead, wherein: the ink
StQJ Ag§mEOIRA" Hﬁﬁdémgﬁ}%nnl!}%%ﬁféﬁﬂhﬁ‘? EJ&&%%&%LX&H&%E‘ 0D e refill

unit ]‘or reffflllﬂ%the ink, the mterfac ing valves ﬁor colnHoJCO ink.flows

f1 array of apertures suc ectlan ozzles are municafion
into, an outo e storage comp artment and the refill unit comprises a

bo&%&%uﬁﬁ%&adwa?ﬂw%ﬁﬂwg i st bR d VAR SRators for

actuating the valves when the refill unit engages the interface, such that the
valve actueiorssactiiatgesineinvalueniprai redetermine chseguence. tha @ifuetder
asp@si:there is provided a printhead incorporated in an ink cartridge that
forms pg %rﬂfhgg@m EH&%E QEmIﬁ{av%eum f ﬁ@\é N9 SA0HRL Rirguty.andan.

interface hiyndagng S 61l Ut onefling e i certdge
wherein‘the Te re iff Unit comprises: a b %ontalnlng a quantity Jotink: an ink

outfBEEARABHEAN circuit for storing information relating to at least one
charactenstiefirdfikn baaeksviieiakiced apidey e, theripfsrd orgeied gitcaliohs
to thisroontroheinguit do jrtexagateuihtdaverifydhatnthged ak inflihecvedil huaids
suifable.fak the jrinterwharanfurther aspect there is provided a printhead,
further GOMASING:.RMA7 7 6. Rlake. Withi (G, aray of nozzles formed therein;
o feed ink to the individual nozzles on the printhead integrated circuit (IC), it is often convenient to
etch channels in the reverse side of the silicon wafer substrate. These channels need to be sealed and
a polymer sealing film can provide an adequate seal as well as a means to secure the IC to a support
structure. However, if the surface of the support structure is uneven, the seal provided by the
polymer film can be compromised. The surface that the IC is secured to, is typically uneven because
of more ink feed channels that deliver ink to the channels in the IC. As the film seals across the open
channels in the support, it can also bulge or sag into them. The section of film that sags into a
support structure channel runs across several of the etched channels in the printhead IC. The sagging
may cause a gap between the walls separating each of the etched channels. Obviously, this breaches
the seal and allows ink to leak out of the printhead IC and or between etched channels. To guard
against this, the polymer sealing film should be thick enough to account for any sagging into the
support structure channels while maintaining the seal over the etched channels in the IC.
The minimum thickness of the polymer sealing film will depend on a number of factors to be

discussed in detail with reference to the preferred embodiments. However, the Applicant’s analysis
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a printhead maintenance assembly comprising a capper to cover the array of
nozzles when the printhead is not in use and a cleaner for engaging the
nozzle plate and wiping across the nozzles, wherein the cleaner is
positioned between opposing sides of the capper. In a further aspect there is
provided a printhead, wherein the inkjet printer comprises: a maintenance
assembly for moving between a capped position where the assembly covers
the array of nozzles, and an uncapped position spaced from the array of
nozzlesiianas shonatesized drive dok mevingntheomaimtenanae-assambly
bepyerAdtie caRpredinpasiiannt hencanRedReRitan- RRAMAmEde! In
a frther asnect (gre '%PE@’}Q%QII%%E'9&@%%%359E&?fa%é%‘? nan;Ink; Gartidae
in the Ink| et printer, the in cartrlége havnli)g an interface for enggglng an ink
refli°tift'for replenishing the cartridge, wherein the ink refill unit comprises:
an ink stor&e eBiearmBntay doERINE PoHIBYS! elpHtMGIRe T Merfaie of
thevolrtsidges the dockingeportignithaWwigidly base plateewith fan nkouthet ior
coaneGHan tgeathinatpartanthepniarace; anecherngagement.fiarmationsshor

relgasallyieng %%ﬁ&aﬁhﬁ?tﬂ%%ﬁﬁ‘l@%emg gROGENENT iRy m&ﬁ&%c?.?moﬁﬁfmed
on:ﬁ@% lgrgg&scve se cee%trrrgzeéllrrll% fl)f the ba§e late, .the Cfantre of the ink outlet

onguits ar uid crystal pollymer micro molding. R
bein spacedn rom the transverse cyent e |ne.ninn a urt’hér aspect there is

prodiefdE A BN AL BT APATE ThaH THKEAMFIYEENTHR M SERSHNESP Sthe
inketéetritiedlending an interface for engaging an ink refill for replenishing the
canicige|ytihe priknsteraggitornpartinentiwin eiihés paattatly definecby a tubular
flexilleopvalle miRd a constriction mechanism for constricting the flexible
tubyarnwalhbyaRpedetermined Amautinherein the ink refill unit comprises:
2 bedy, Rriaining.a.duantty et ink.,and,s docking, ortion ot engaging the
inteface of the cartridge, the docking ortion .gv'ng an |n[[<nouﬂ t for
colHeeHioh t8ean it HIER RHEREPFABESA Y A BT ARt b ESALHICHE"
actiratoiidfo praiciuritingethe idorstactivmanedhadignniasthesiak fesfithasiton o
engageshtheé interface and releases the constriction mechanism as the ink
refilherait disangagesothadntarface sk luther aspest theyg.is.peavis edisn
Pripthead INcor ROTALEH. 10,0 GRMHAE.I0, NE.INKL LLRINMEL:, R ink

carfridge havin interface for engaging an ink refill unit for replenishing the
ilitsiehiticliiatiT .

nit comprises:

In a further aspect there is provided a printhead arranged to be supplied with ink by a negatively
pressurized ink storage compartment, the ink storage compartment having an interface for receiving a
refill unit for refilling the ink, the interface having an inlet valve biased to its closed configuration,
wherein the refill unit comprises:

a body containing a quantity of ink;
engagement formations for releasably engaging the interface; and
an inlet valve actuator for opening the inlet valve as the refill unit engages the ink interface so that the

ink in the body is in fluid communication with the ink storage compartment.
In a further aspect there is provided a printhead incorporated in an ink cartridge having a negatively

pressurized ink storage compartment that supplies ink to the printhead, and an interface for receiving

a refill unit for refilling the ink, the interface having a normally closed inlet valve and a normally
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a body containing a quantity of ink; an ink outlet for engaging a
complementary ink inlet in the interface; and a spigot extending from the
body for insertion in an aperture in the interface, the lateral cross section of
the spigot being keyed to the shape defined by the aperture to ensure the ink
refill is correctly matched to the cartridge. In a further aspect there is
provided a printhead incorporated in an ink cartridge in the inkj et printer, the
ink cartridge being arranged to be replenished by an ink refill unit, the ink refill
uNipeOsREiSiRg b hotydcontaiatngiRkhar inkotietdof.fngaginga te refill
copplementary ink inlet in the cartridge; and RR0004-SG 128 a visual
indai%%og to provide itvigH%!,in ication when a predetermined quantity ink has
flowe yfrom thé rglfﬁ? u¥1lt into the cartridge. In a further aspect there is
proVisEGEL BrPERE “Wherdlf the'thg st B arEshiites: an outer casing
withher HEagsmBURR B pRAEr feeBttedeises iiteHvicanda v dyie Hous e
withittethéveuteheccasiidge il sup péiiingtarbikbeartd des thwtcradieuray gk
hingegly-oapunted lid that opens to allow the ink cartridge to be inserted and
removed, wherein the hinge axis of the lid and the hinge axis of the panel are
parallel, and wherein the lid and the panel bqgth o in the same direction.
R B Sy e

pafERHBtH PHintHEs SCBPIHETHGEE Sriftaramd 6 HEIS ot &4t BantaEt For
traprsirittipig heviksraidianeétaeto the nozzles, wherein the printer
comprisesiodoesesipondingndgntadts for supplying the power and print data to
the.printhaadeaniactsi-andnaselactive ibiasing toaghanisnhdsuch that the
D“m%&%@%@@&&&%r%%gﬁg%!ﬁ%@QJP\Q'Ekghquﬁ%ﬁl‘i%&ﬁ@epﬁ%gs%}ﬁge
.enggl%%%%ﬂ.t durlng prlntlng_and released from biased engagement \_/vhen
installing or removing the printhead. In a further aspect there is provided a
printhead arranged as a replaceable pagewidth printhead of the inkjet printer
anéh tdiavesprintissachrota e tsifdedartsritting power and print data to the
nozeles stwbeteinathepiintengompsisésdogrresiponiding contacts for supplying
theipRWERE, kG RERL datatadha v intheac contasts: foduaSOR! mesbeifior
mQygent Pewesn,open and closed positions, and wherein in the open
positions, the printhead can he installed or removed, and the cover member
is

I r )
i%e reﬁﬁ unit coFr)nprlses a%ody containing a quantity o 1nE, an ink outlet and a repressurizing

arrangement;

upon engagement of the refill unit with the ink storage compartment, the repressurizing arrangement
causes part of the unit to be inwardly depressed as the ink from the body is drawn into the ink storage
compartment through the ink outlet by the negative pressure until pressure equalization; and

upon subsequent disengagement of the refill unit from the ink storage compartment, the
repressurizing arrangement releases the inwardly depressed part of the ink storage compartment to re-

establish the negative pressure.

In a further aspect there is provided a printhead incorporated in an ink cartridge for the inkjet printer,
the cartridge comprising:

the ink storage compartment having opposed wall sections connected by a flexible wall arrangement
to define a variable ink storage volume; and

an ink feed system for supplying for supplying ink to the printhead which has an array of nozzles,
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the closed positions during printing, such that the printhead contacts and the
corresponding contacts are moved into engagement when the cover
member is moved to the closed positions, and the printhead contacts and
the corresponding contacts disengage when the cover member is moved to
the open positions. In a further aspect there is provided a printhead
incorporated in a cartridge for the inkjet printer, the cartridge comprising: at
least one of ink storage compartment; an ink feed system for supplying ink
fronndlan @k eashoppkscormpadiment depthepeinihead) @andadnainteranee
stafipndo56RIaaing ihe.RIDIRGak 10 REHATIR: QNG HeFE MANNA D ARG  ent
funcklpg(s '§§nqggrﬂ> % 129 In a further aspect there is provided a printhead
incorpora ted In a cradie for holding an ink cartridge within the inkjet printer,
the cartridge having a plurality of the ink storage compartments, the cradle
corAp b 2aPpsTUbaity B idte pfadske e sheietvely corresponding to the ink
stohaipé compariments; hwhergifcedohdhiiity intefaceshisrgohfiguivedfiong the
reGgivigeancinkenefith it forreplemishingithe itQHRSPONAH G Ak StafRgRent;
compartment. In a further aspect there is provided a printhead wherein the
prlqjtheta} |nte atedﬁ%l rcuit |s formed on a \Illy(afer tra CFVHS

€ re unit ¢ 1SE€S containing a antit an mn et an yve aguator for
I|thograph|caIT X lhln and eﬁosmon tec mﬂ}e:S the printhead

furti&r 8o o ﬁ%&hgﬁ%ﬁ‘é‘r‘é{‘féﬁ%?ﬁ?fd‘i‘f YRS stHIRt e 1oF ﬁ%ﬁ?fﬁﬁﬁ“f‘ffthe
priffeieieljaeentsmiodiscfederpath; and a polymer sealing film between the
integrated circuit support structure and the printhead integrated circuit for
fixing thedwtpthead inegrateohsiiciat 1Qiha deiagiaiad SieLitsURRABart of the
Stﬂﬁﬂeﬁy l;)%m@ &L%EHQEI%&ETLQ;E}L% ;Bh'ﬁ RRAMINGRTEH Eyg%@th%hmun

E ly % e&ampe on 3/ with reference to the preferred
T 1€ 111 tem cartridge, wherein the refill unit.cdmhpr
embodiménts shown i the accompanying ﬁgures in which: Fig. 1 shows a

froﬁ’?"ﬂéf%@‘&’ﬁ%@ VWP B'printer with paper in the input tray and the
colettfiontntadpextended; Fig. 2 shows the printer unit of Fig. 1 (without paper
in thesinputitrayfandongtinfthengalleetieno iraysretratied}withotite isaisig open to
expasethe-nteliok. g3y shawsiswsehamaticRi-dacymenidataflomsiha me
prigtingRysieMirccarding e gng.embodiment of the present invention;

In a further aspect there is provided a printhead, further comprising:

a nozzle plate with the array of nozzles formed therein; and

a printhead maintenance assembly comprising a capper to cover the array of nozzles when the
printhead is not in use and a cleaner for engaging the nozzle plate and wiping across the nozzles,

wherein the cleaner is positioned between opposing sides of the capper.

In a further aspect there is provided a printhead, wherein the inkjet printer comprises:

a maintenance assembly for moving between a capped position where the assembly covers
the array of nozzles, and an uncapped position spaced from the array of nozzles; and

a motorized drive for moving the maintenance assembly between the capped

position and the uncapped position.
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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; Fig. 6 shows
a perspective view of a cradle unit with open cover assembly and cartridge
unit removed therefrom; Fig. 7 shows the cradle unit of Fig. 6 with the cover
assembly in its closed position; Fig. 8 shows a front perspective view of the
cartridge unit of Fig. 6; Fig. 9 shows an exploded perspective view of the
carnridgendinipf tig.iSiroRBCOOAIDL3 il drigd Lushowsrag expladed fiaat
perspRCctiva e Al theumaln Bady. ah fhe sadkidas Ynit,showpde &ig, Fig.
11 V%Qpeyg%g.&orte@mn %sggscy:ve view of the ink storage module assembly that
locates In the main oaly shown in Fig. 9; Fig. 12 shows an exploded
perspectMe VSRS I BHMHe ink storage modules shown in Fig 11; Fig. 13
shows a b¥eer pIBISTecere il BrdrrInkisteraiecnsdetensmess MVrke 12;
Figatdishowsaitd pupe fspectiveoview ofeaprink gtoragecmadule shown in Fig.
12; Fig. d2.ghawisoatapnperspestive-viawm ahihe-piiatheagdassembly shown in
F?Qoﬁiaﬁ'c:)ﬁ_gbe'lx% fhows.an %R@Q@QMQH\G@MB&B@ pthead c@ﬁ%edﬂpé){nﬁﬁﬁ%}&” in
Flgo.el:rLIS'é Ia:%;gd 17 SﬂQOVQ’nSsvarne'QYlggtheng. exploded view of the printhead assembly
shown ih Fi ; Iglg. 18°shows'a cross-sectional end view of the printhead
assembly of Fig. 15; Fig. 19 shows a magnified partial perspective view of the
dropatrighey Reres hst ‘A pritiddeREnisie greeredasit duit Moditday Sowistinifiys.
16teili8sakige 2@ whawstaimaignified pers pectivéviewnphilehjcintietweenktwo
printhgachipegiatadiccikqditmodules sshownadnExigs who, 16d1odsighidd shows
an Jngdersids vigwehihe rinbead.ntgerated sircHilanwn i kid, 1ikig-
22Aﬁ§1hows a transparent top view of a printhead assembly of Fig.15 showing

in rf)artl}?:lb ar, the ink conduits for supplying ink to the printhead integrated

circuits; Ei9p2B481e a4 et iBFgBthent of Fig. 22A; Fig. 23 shows a vertical
sectionabvistinepatisinglenersing éforeefsetinbe irtkrifer. tisdonkitts the
portion having an ink outlet for connection to an inlet port on the interface, and a plurality of

constriction actuators for actuating the constriction mechanism as the ink refill unit engages the

interface and releases the constriction mechanism as the ink refill unit disengages the interface.

In a further aspect there is provided a printhead incorporated in an ink cartridge in the inkjet printer,
the ink cartridge having an interface for engaging an ink refill unit for replenishing the cartridge,
wherein the ink refill unit comprises:

a body containing a quantity of ink;

an ink outlet for engaging a complementary ink inlet in the interface; and

a spigot extending from the body for insertion in an aperture in the interface, the lateral cross
section of the spigot being keyed to the shape defined by the aperture to ensure the ink refill is

correctly matched to the cartridge.

In a further aspect there is provided a printhead incorporated in an ink cartridge in the inkjet printer,
the ink cartridge being arranged to be replenished by an ink refill unit, the ink refill unit comprising:
a body containing ink;

an ink outlet for engaging a complementary ink inlet in the cartridge; and
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invention, in a quiescent state; Fig. 24 shows a vertical sectional view of the
nozzle of Fig. 23 during an initial actuation phase; Fig. 25 shows a vertical
sectional view of the nozzle of Fig. 24 later in the actuation phase; Fig. 26
shows a perspective partial vertical sectional view of the nozzle of Fig. 23, at
the actuation state shown in Fig. 25; Fig. 27 shows a perspective vertical
section of the nozzle of Fig. 23, with ink omitted; Fig. 28 shows a vertical
sectional view of the of the nozzle of Fig. 27; Fig. 29 shows a perspective
partial vertical sectionabyew Ofitheinnzile fcrigpr23catitheuadiy ations state
shawindadrithe24iRig: 130 Bhawsia plan view of the nozzle of Figure 23; Fig.
31 shows a plan view of the nozzle of Figure 23 with the lever arm and
movable nozzle removed for clarity; RR0O004-SG 131 Fig. 32 shows a
pelfSpBEive Vetiar S8nERLt P/iléflﬂfaéif BEEH Bt ASHIItHE SO incorporating
a pluralitf*orEneAYIB Hrrgpliententd RspeHer ffses ShBiRPiFig. 23; Fig. 33
shows a schnhatiel cridgesdseotionainyievsuiproing hnark nkrdkaiherdshavsingle
nozzlediordnjeetingdniat a bhubhileifeumingdheaierelemantastdator type.

Fi%&%@%ﬁ%%ﬁ*a@t\%Eﬁ%&%@ﬁlﬁg@%{é‘@{ﬂ@m&f}% les@f.authermal bend
actuator, Flge §e§}3 sathr?botglmenﬂ nal vi W 0 asmgle ink jet nozzle

h
arrangement constructéa frlmneaccorpcfance with Fi %4 Fig. 36 shows an array

of the nozzle arrangements shown in Figure 35; Flg. 37 shows a schematic
sh&wihgh e Mo Bive rediebntahblberesdestagserpititheapritdrrpfgagof the
presgnbinventionhd-grid8showsafschematic showinipthedrelationships.,
betweaen hozzier caligmns and dot shift registers in the CMOS blocks of Fig.

37; Fig. %Qré!i&%{ﬁgac&l&‘t%ﬁlﬂ%%ﬂ%ﬁé&b&@é@ﬁd%ﬁé’é{mo%Bﬂﬂﬁ%@&@a&é and
relatlonshlspto the nozzltho umnlhst%t |(f1t reglster of F? Fig. 40

tive blasing mechanism, suc, S ond

shows a circuit diagram showinhg lo |C%0Fr§1§|eﬁgTe p?l?\%értneocz()é elin the printer
of tRESYEE BRHUS AR d%Tgslﬁ’d}% AHOFt PEFSP RIS FHeRNOY tHE"
maineinanceregethblivictde cartridge unit

In a further aspect there is provided a printhead arranged as a replaceable pagewidth printhead of the
inkjet printer and to have printhead contacts for transmitting power and print data to the nozzles,
wherein the printer comprises:
corresponding contacts for supplying the power and print data to the printhead contacts; and
a cover member for movement between open and closed positions, and
wherein in the open positions, the printhead can be installed or removed, and the cover member is in
the closed positions during printing, such that the printhead contacts and the corresponding contacts
are moved into engagement when the cover member is moved to the closed positions, and the
printhead contacts and the corresponding contacts disengage when the cover member is moved to the

open positions.

In a further aspect there is provided a printhead incorporated in a cartridge for the inkjet printer, the
cartridge comprising:

at least one of ink storage compartment;

an ink feed system for supplying ink from the or each ink compartment to the printhead; and

a maintenance station for engaging the printhead to perform one or more maintenance functions.
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shown in Fig. 9; Fig. 42 shows an exploded front perspective view of the
maintenance assembly of Fig. 41; Fig. 43 shows an exploded front
perspective view of the underside of the maintenance assembly of Fig. 41;
Fig 44 shows a sectional view of the maintenance assembly operationally
mounted to the cartridge unit of the present invention in a capped state; Fig
45A and 45B show front and rear perspective views of the frame structure of
the cradle will according to one embodiment of the present invention; Figs.
46A - 46B show left and right perspective views of the maintenance drive

asseMmb.0f tReHRtE SHOLlRY e PR JematR frarh m&@moﬂmw@ afkigs.

454 and 4oB; Fl dﬂtef'?he NoWS ¢ a}Tpers pagiive Sﬁ W of the sy aorgnpn Assembly
of Figs. 45A anp B asse CB assembly; Fig. 48 shows a

pefg‘B%‘?:We‘"‘E %W%W'S’Ffftﬁ"ér&%‘??f%‘ryﬁ?é“’%‘ﬁ?ﬁﬂi&%f“ota?1&‘%%81%%?3%%‘@“&7
cotthegfedctodhs privitcel errrefieussp seiethivith thb wb e rasaishiBre Figs. 49A
- 48@esholinyakiousyiews:ohthe cradle unit according to one embodiment of
the present invention; RRC004-SG 132 Figs. 50A and 50B show sectional

Sidg Vigws %Eéﬂ%&%@%%&i@& X‘{Jmtl‘i@a% GRYER %%%HE\QLM Ng.clesed:and.eRen

pO gl\ya er S%SP eClE'slee ?/fh gshlca aq(e etcﬁ ShO dBp ?(')plgec Ottomtﬁ)ersrﬁ)hecyve
views of the Ink re I It accor Ing to one em ment 0 e prgsent

inVBRRO R EIG ™ 1.C shows an exploded view of the ink refill unlt of Figs. 51A
and 51B MPRESEEHEWS IE rEpeEHve prewitsfitiks mkieeflige ordiyscbrm:
anahd1B docked with the docking ports of the cover assembly; Fig. 53 shows
a plan viepsiohthe aradie with-dhacactidgeiinsidganddhacavanclasadd Fig.

SA£Shows: A.R19SsRe aonAhyiewal.Ine 1ok &l Mok a0d e RERLANNNR.

along line A- A of Fig. 53; Fig. 54B shows a cross-sectional view of the ink

refill un|t and the prlnt englne along line B- B of Fig. 53; Fig. 54C shows a
BRYICK A iifit in docking position with the print

englne a|mgnhﬂﬁ0@vx@1 ﬁvalbg d&3jbadel way of example only, with reference to the preferred

embodiments shown in the accompanying figures, in which:

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
tray 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;

Fig. 6 shows a perspective view of a cradle unit with open cover assembly and cartridge unit
removed therefrom;

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

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

Fig. 9 shows an exploded perspective view of the cartridge unit of Fig. 8;
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Fig. 54D a cross-sectional view of the ink refill unit in docking position with
the print engine along line D-D of Fig. 53. DETAILED DESCRIPTION OF
EMBODIMENTS Fig. 1 shows a printer unit 2 embodying the present
invention. Media supply tray 3 supports and supplies media 8 to be printed
by the print engine (concealed within the printer casing). Printed sheets of
media 8 are fed from the print engine to a media output tray 4 for collection.
User interface 5 is an LCD touch screen and enables a user to control the
operatiorrrf thenprinterkpnitied. floig.p2 havwsvihe didnd efitheprintes unitde.apen
to gxRAserhe.print engine 1 positioned in the internal cavity 6. Picker
mechanism 9 engages the media in the input tray 3 (nat shown for clarity).
i R L S S e
metid a1t *that takes the individual sheets and feeds them past
a printhe&- a3 8emly Catededitseactietol) forosthiiaglardesub ettt et aaliViery
to the media output tray 4 (shown retracted). Fig. 3 schematically shows how
the printerynitsiois arang gdsiecprintalagumeanisreceivadsHironmm an.axfernal

source, SHeh ASA COMPMELSYSIRN of F2mORIR.A RENINEMIAL SliChhas a sheet
of paper.FiIr}ltpgﬁogves%ord the printer uptgez includes an egectrl.c . cgnnection

. t
with the compUTAT SyStam 702 fo receiva pre-processed data, I the

particular Stlaton ShERRIthaxlebh BIEEAMBEP Sy Stem ™82 1 programmed
to perfori&ativassstepsiedorieddniprieltirrgardedarranty thetadidggreceiving
the docurieriisstep dO3xcbiufte pmigiiw(step fddrandaasieriFingst (step 706),
and then @MPIRSSIAGhibn (§e purliAB):IQEHANSERI SEIRNILE, henpEBIe LN iZhead
RRGI4XRF AR ARG RANET, WL Zacpording to one embodiment of the

DTS I S 1S %eocct:il\?lﬁnil/?er\]vt from fhe, exiemal computer system

702 in the form of a conipressed, multi-layer page image, wherein contro
eleUHBHIEE s B BUFRFENE rfdge (step 710), and then expands the image
(step 712)ifot flrrthien prérsadssiisy. oTherexpad dedraehitie feyrerididitiered
(step 714d)iardaheswthe vhiasklayeriromitheexpansiomsien iBicompositech
ovestbe.dithered conane.lpyalk (stepnéalnt-0ded - datamay also be

rendered(sten; (18). io,fam.an addifional.layer, to be printed (if desired)
using an lenf%\rsﬁd ink thatf's substantial}y invisible to. the h.umakn gy%.s The
2

. . ows, a vertical sectipnal view,of ‘a single nozzle for.ejec with the
black, dithéred contone and infrare Iayersgare combi eé‘% ep to form

a pRGRItRdER RIEESPIIEE Yo a printhead for printing (step 722). In this particular
arrangenfengitievdatacaisgoeiated withothes deelarvieng to Weripgirmtenip «ivided
intphashiigh-resolution bi-level mask layer for text and line art and a
medium-iesolHARN ¢OBtRNS-GRIQAN vinagadayek (R FHmagas prRackaraipd.;
colors. Opfiopally, cRIIGIIEX LGN PS:SHRRATIGARY, e nozzte of Fig. 23, at the
actuation state shown in Fig. 25;
Fig. 27 shows a perspective vertical section of the nozzle of Fig. 23, with ink omitted;
Fig. 28 shows a vertical sectional view of the of the nozzle of Fig. 27;
Fig. 29 shows a perspective partial vertical sectional view of the nozzle of Fig. 23, at the
actuation state shown in Fig. 24;
Fig. 30 shows a plan view of the nozzle of Figure 23;
Fig. 31 shows a plan view of the nozzle of Figure 23 with the lever arm and movable nozzle

removed for clarity;
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addition of a medium-to-high-resolution contone texture layer for texturing
text and line art with color data taken from an image or from flat colors. The
printing architecture generalises these contone layers by representing them
in abstract "image" and "texture" layers which can refer to either image data
or flat color data. This division of data into layers based on content follows
the base mode Mixed Raster Content (MRC) mode as would be understood
by a person skilled in the art. like the MRC base mode, the printing
architectwig makessComppiRaisesciicaomeEcaseswhen gatado bHeripriadechip

OVEHlaRorRPaHIEMIBrR L fOrm havertans, s beHUaed 16 a 3-layer
represenialiap in,a Ripaess feollsion.fesoivtion SmPoeig e e ot
compromises epr|C|tIIy. Fig. 4 sets out the print data processing by the print
en{iHEEHYIRF PEB ASTHE AEISH EE B ETBLERPdata is delivered to the
printer ufigRiH e ¥orPAvohabedmpratsadrinsinler Py diepabsihiggeoith the
pre-procé&gsiighof thenigndigenperfoimed dyngernbinlyosditwaresrasedscomputer
systesAQ2vilnFRuBA, the print engine controller 766 processes this data using

a mainly Rargwares ased sYtemidRaR.receiving the datss.a distributor 730
converts £he3q%t]6awfrgrs’gh9 ro r(l)etar% r sent%tlon H)Iio hardware-specific

18, atic W1 1ve and contr ocks for use with the'printer
representa%lqn and ensures that tie data’Is sent to the correctsharo?wa e
deid¥ REIsTEBE¥ving any constraints or requirements on data
transmisdigritcitesesdeviteshoring eHSeHBUTSI T30 Wistritristeduhe evrneridl
dategtoaim epErdpsisitekoniaaf ¥;plurality of pipelines 732. The pipelines are
identical tg;eachpthemandeinessantePiide decoprassionsealindand
dot, .compasiting funglicnsda.9eperate a set of printable dot outputs. Each
pipeline 7F§24i5|&69ludes a bucgfaer 734 for r%cei%irr!lgsi%h]% data. A contone

. 1 rinter nozzle 1in {l inter of the
decomprefsor i f(

ressor 136 ecomp BESEL e Color Eontorle planes, and 4 mas
deBSHPIESES decompresses the monotone (text) layer. Contone and mask
scalers 7@ dhehux Srealethesdecumpredsaricomntonesamntbnradie pleimes unit
respectiveiy, 40 take into account the size of the medium onto which the page
is to be priptetnRREOBAISGE hdd-Ija scaledRaNeRIaNESME thep 41;

dithered by dithgrgr 744, nLNedQrisRSRANASUE udiSRRISed AL iRl IS .
used. Lé[}ho ¢.a ﬂustered-dot (or amplitude-modulated) dither, a dispersed-dot

agsem

(or requencﬁ'mddulated) dither reproduces high spatial frequencies (i.e.
image delfil altnust t6°tHe iftS dhrmaior Peststb, Hite e BRAYESR Y
reproddeeivitt foweprspeitiaicften rerredes! ttitheir full color depth, when spatially
integratedipystheeysd. sAostochastieditharmatrixws Carefally designedntardie
relativelyfigeofebigstigRablenlon-tieavensy patterns when tiled across the
Image. Ag; Ul ItgSIz&, HRIGH! l}’%ﬁé‘éﬁ&%mﬁm'cl?'tml{mn§é§§w%e&ilildér%9e&%%of

support a particular number of in ensﬁy levels Qe.g. 16 x 16 x 8 bits for 257
. . the grfsell 1ann 1on remote from the frame structu 5Aand 45B;
intensity levels).

re of Figs.

Fig. 47 shows a perspective view of the support bar assembly of Figs. 45A and 45B
assembled to the PCB assembly;

Fig. 48 shows a perspective side view of the arms of the support bar assembly of Fig. 47
connected to a spring element associated with the cover assembly;

Figs. 49A — 49C show various views of the cradle unit according to one embodiment of the

present invention;
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The dithered planes are then composited in a dot compositor 746 on a
dot-by-dot basis to provide dot data suitable for printing. This data is
forwarded to data distribution and drive electronics 748, which in turn
distributes the data to the correct nozzle actuators 750, which in turn cause
ink to be ejected from the correct nozzles 752 at the correct time in a manner
which will be described in more detail later in the description. As will be
appreciated, the components employed within the print engine controller 766
to processdveAmagesfaprinting dapeand greathdpon the meanressienakich
data s REesentedadn g;gg,cnr;ggard it may be possible for the print engine
controller_766 to eggqp%addlt onal §oftware and/or hard ware com ng]glgg to

Fl om, erspectlve vie
perform more processing within the prlnter unit 2 thus redlucmgt e reliance

updiy TWEOSS}?{%&QQF RGSIEIRYYH2™ Alternatively, the print engine controller 766
may emplay Yeuwkt serenpiids bl of hrairdvabe e oripendritd o Perform less
processiftgthtshaeedyipgsprodn the cohaputefilisystertid 2 AendioBekssktheiimage
to avhighesdegreeheforantiansmitting the data to the printer unit 2. Fig. 5
provides g ?E@G&&@QE@%WH%&EMQ PRGNS RACERIA Yole: perferm the
above mlgent%gm tagkssslrsmeghls Vrlrean#%mepréftpg t%[gl\ﬁ/aren | elln S 73 ire
embodied n a small‘Office Home O rinter Engine > Ehi 5(3% I%né (
As’SAIWNa SoPEC device consists of 3 distinct subsystems: a Central
Processifity Ot{CP Ry gersytevicy 21 tha iDyaahiid RAACBAt AeessMBmBry
(DRAMNEsabsystem 772 and a Print Engine Pipeline (PEP) subsystem 773.
The CPUrsubRystem 4iloincdudes acbRBiind 7& that contralsiandeanfigutieseall

aspects ofheqther sypsysiems. It provides general support for mterfacmg
and syncprog érlgcglslseségtm% ts oft rlnt glne 1 Iiiﬂalso gqptrol e .
low- speedl communication to 6,& c |ps escrl 'Be ow‘}g The tpU ™ P
substEimer 4 iRk e! Esntains various peripherals to aid the CPU 775, such as
General Purpose Input Output (GPIO, which includes motor control), an

InteEDLED MESHIt NN HEVIBESIMENSISr and general timers. The Serial
CommunigationsBlpak:L 6B ) abbine. GPM.subsysiem pravides a.diylb spead
USBLdinierfacest thehestasyall as.a0 MtereeRis R H@P%S(L D) $nced
other SSFE(: devtees, (ot shawn RECOpE S 135 e e stbey
772"accepts reques% from the eral Cx nications %c §1 rlﬁz}
andbid WWW%&W@W@W“W&WRM%%WWW& and in
particulaFithe stDRANithteffacer itinit (DA PEnagbitratebe thiatyagicus re guesis tkind
detaeeminesiywhidhckequesinshioadoevrin taceessS tthi gD RAMndiRBR Er clarity)
arhitiates hasachoncenfigupes Qéf@m E1RESritR AkaWM SUiflEenlBGEaSSIReans

DRﬁMJ@! Al TCANGRRIQRSTIG RIK AlSO hides MG MRIEMSMalon.&PReIsSLf

he DRAM such as
printing and subsequent delivery to the media output tray 4 (shown retracted).

Fig. 3 schematically shows how the printer unit 2 is arranged to print documents received
from an external source, such as a computer system 702, onto a print media, such as a sheet of paper.
In this regard, the printer unit 2 includes an electrical connection with the computer system 702 to
receive pre-processed data. In the particular situation 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 unit 2.
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page size, number of banks and refresh rates. The Print Engine Pipeline
(PEP) subsystem 773 accepts compressed pages from DRAM and renders
them to bi-level dots for a given print line destined for a printhead interface
(PHI) that communicates directly with the printhead. The first stage of the
page expansion pipeline is the Contone Decoder Unit (CDU), Lossless
Bi-level Decoder (LBD) and, where required, Tag Encoder (TE). The CDU
expands the JPEG-compressed contone (typically CMYK) layers, the LBD
expands Tthercampresseddbizleved tayern (bapicallypKnanddig, Tkiencedes any
NefRagentags i later eRgering Lhmpical bR O Kniklin.he eyepLthat the

printer unit 2 has Nefpage ¢ ?a%%bﬂfl&'s‘%ﬁeﬁsg%me G 653 dt%];%%%pa% dOC“me”tS
foraéetal eorex lanation of the Netpag e% st m). eou put omt eflrst

sta&ig d ?éf“BF‘B TS e "68%5’?8?168 ?9]1‘—06’ li?‘ﬁf ’fé’l‘l‘de {rie é‘é‘&f“ﬁ BB Wnit
(SEeFk latselitie AP RO HE QT Pre L B oS IbEfiers g Coded
impiementedbinDiRANH M se tondnstaijers e Hakonedio tapesditoninit
(HGED avhiahaithesisthgy aonione {RyemaARd: Conpasitespasiticmdagsaaddhe
bi- l%%?s'a%@&%e%r(s%‘é%é% F&élé g l? iﬁ@&h@!?ﬁn@é@% rBHSQR?eE) 6fy).
Compos'tlné‘i i;Bt'O 5,Can be. imple %{%%E?o LJERENAING upon the printhead yith
which the evice 1s use hannels oflb evel data are

prddty &B@hff‘ﬁfﬁ%uﬂ‘?&bé{"a&é“asél{WBU@H%%“&W%r?ﬂ‘é?é“ﬁ‘f&?ﬁ%"b\‘é@é?ﬂt%]ﬁ e
priftkasdeycFiF engsenpiebthe prththlesd RragnBy-CNPrRISeycavith Krpashed o
the @MY ghanails-andziReighore dondlte rnativélyr anyeendaded tagsimay e
pricRe diaKalfc iRk 4$ inRtavaiiab @bty tastingnphl RRERS JurbNetR@atRiEdhese

StagfioR Q}%Q@%\‘%L%&ﬁmﬁﬁmﬁ&% (NG 50 %QF&FLS?;B%?S (%ﬂ%%dre@e%azéﬁl%ﬂ n

the printhead,by c rredundancy and error diffusit %OE dead ng o%\!seq’
|nto s‘(ﬁrroundlng OtS allahe resultant(b evef05 gﬁanne ata (ty |ca
CNYR MHREFAYY [ BEREYEG Ardetiittet! %“%%%?%Wﬁ@ﬁbﬂﬂﬁ%?&egfaféeoﬁﬁh Like
DRIENYIR abas Dot ehs\Prite Uit (O W)k satyrothiesdotseie aaiss| sadietth ke
fropinDRAMpand passed toothdqpnatheathinterfatecvia a3-tgtfth®entdien clot
FIBQ.aceepisAatafiomaloine Laadennil(Ligddiat the system clock rate

(pclk), while the B PJMI&‘B?—%%L‘EH%H@&&H%P hremovesdatadiamsthe FIER and
sends it to the iflqtheﬁ?A t a rate of 2/ es es ste clocliﬁrate Inthe
t

préferrec yfoFF%‘ e | i$2EMby é%tﬁ‘ﬁ §f£“e° 8 W oUt SR FSL are
av3itaBIerTor ??Sﬁﬁ‘ifréfég%‘al%@‘éf%‘?‘ébﬂéf&alw é?ﬂﬁﬁFé’ééf‘édoﬁ‘&@‘éf %Sffé‘té‘?%eﬁ in
twaror thaoret bend sovgithera teuntseses RREBOAS G186 nfdyardasstoreenin
memory. Asnacbanith ok the, pageiiscapswned by thefidk Ppspbsysteprsériditor
PrigtinchaAAEWE RN GARRGSOWNARAS thadhe REN Qarachmay-R 6 f0% Qe vice

Cuq%ﬁ[ %gr%n?gr Ep}e &ggﬁtallﬁggcg 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 identical to each other, and in essence provide decompression, scaling and dot
compositing functions to generate a set of printable dot outputs.

Each pipeline 732 includes a buffer 734 for receiving the data. A contone decompressor 736
decompresses the color contone planes, and a mask decompressor decompresses the monotone (text)
layer. Contone and mask scalers 740 and 742 scale the decompressed contone and mask planes

respectively, to take into account the size of the medium onto which the page is to be printed.
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Using banding it is possible to begin printing a page before the complete
compressed page is downloaded, but care must be taken to ensure that data
is always available for printing or a buffer under-run may occur. 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 pesfesmudiffereafunctions dependingnpon4heipartiGudar a stochastic

imeie@&emii@mefpis%%mﬂiea I, S LA ES el %E&age\ei%rcmspesws@od
SI[TE(P l% fOé ItS 0 CP P? d(?d[‘?her r%i)ffp ule]éls nOthelerOuEnEcce:s %VIJI%%Ca %)?anlgjslm Sf tO the
(0]

various om ression an rmatting UnCtIOI’IS escribe ove. This can
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The CPU subsystem 771 includes a CPU 775 that controls and configures all aspects of the
other subsystems. It provides general support for interfacing and synchronizing all elements of the
print engine 1. It also controls the low-speed communication to QA chips (described below). The
CPU subsystem 771 also contains various peripherals to aid the CPU 775, such as General Purpose
Input Output (GPIO, which includes motor control), an Interrupt Controller Unit (ICU), LSS Master
and general timers. The Serial Communications Block (SCB) on the CPU subsystem provides a full
speed USB1.1 interface to the host as well as an Inter SOPEC Interface (ISI) to other SOPEC devices

(not shown).
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RRCO004-SG 137 and their position in the system is unrestricted with the
exception that printer QA and ink QA devices should be on separate LSS
busses. 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. Data passed between the QA chips is
authenticate droywwans wilaligital sigRatyres . demthe qrefemadembeditoans)ock
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witthecaripietge! wilk\tOlsecuigdlin Khendciadie anidcd 2nahdieeyepassembiyddiing

closgdailhe Rrinkanginert cRAtiRISHEiRUSaSP A Nasse cipiad:idvithe printing

?ﬁ@é&f?@%&%&ﬁ{% rf&PQHg&E&) %‘itﬁﬁd&%iﬁ ﬁlet%‘q%&% gs%merpg RGN WRIL Bre first
ese aspec cluge 1rans I n

R R e A D P

pading i did EHAUY onferie CartAtEE BRtAY is shown in detail in Figs.

8 and 9. Witkereféreerce s thétegSlodedvibn g HiY. dithElesarthitiyewnie o

generalhy congisisofasmaincotlye2Ooaaydnk storagetmodhtle] assembhky. 21, a
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only, with K pushed into the CMY channels and IR ignored. Alternatively, any encoded tags may be
printed in K if IR ink is not available (or for testing purposes).

In the third stage, a Dead Nozzle Compensator (DNC) compensates for dead nozzles in the
printhead by color redundancy and error diffusing of dead nozzle data into surrounding dots.

The resultant bi-level 5 channel dot-data (typically CMYK, Infrared) is buffered and written
to a set of line buffers stored in DRAM via a Dotline Writer Unit (DWU).

Finally, the dot-data is loaded back from DRAM, and passed to the printhead interface via a
dot FIFO. The dot FIFO accepts data from a Line Loader Unit (LLU) at the system clock rate (pclk),
while the PrintHead Interface (PHI) removes data from the FIFO and sends it to the printhead at a
rate of 2/3 times the system clock rate.

In the preferred form, the DRAM is 2.5Mbytes in size, of which about 2Mbytes are available

for compressed page store data. A compressed page is received in two or more bands, with a number
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directly supplied to the printhead assembly 22 for printing, as required, and
should there be a need to RRCOO4-SG 138 replace either or both of the ink
storage or the printhead assembly, this can be readily done by replacing the
entire cartridge unit 10. However, the operating life of the printhead is not
limited by the supply of ink. The top surface 42 of the cartridge unit 10 has
interfaces 61 for docking with a refill supply of ink to replenish the ink storage
modules 45 when necessary. The ink refill unit and the process of docking
withr theiscartidgeakediscussed 1 gegatendetaihbe lownd eefusihesextenddthe
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maintenance assem ca ipes an ens_the printhe
oo e L e A R R o

of ﬂ‘i&“&éf’fﬂd‘a‘é GHit"t 1§ %8\)&&16?&%8% dd%tﬁuf‘]]%a)‘—ﬂ&vai@l&ﬁ‘%ﬂ RBHSE AL A
subsntEmyY rsetangular frame 25 having an open top and an open
longitudirfalyrextendisg side:vialhcchrtpaimptpasie? Gprojfechirdretitgnds from
undensideafthefiame at aikhanenrdclhesenposisn Goale psoviderEdanaLint
thenm@ggmasg;sqgng%gmp{%d%@lgg)the main body 10, in a manner described
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body 20, Eakhoiffe dotenpip&a80siscinl fiuidhveommesiearisrniaatssienspectigesink
outletseichthieetindessidee gfatheomodinge2mechhesaihsieavedd histonpaciethdo
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paper dust ¢ gln dISCUS urther below ilin orts 35 are ormed
in the Iowﬁerr%% rmhnﬁ'u %%évnpfrg'e“fé(? nﬂ%é)cslgefr né][ eEor S Q?are or the <

initidPEHLYy Fﬁﬁ“&% thes RS A R TS BN PR AP St S Y liing
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assigtthe dikitizl (fd)llimrm OCa$as @ ROM (effectively as an EEPROM) that stores printhead-

specific information such as dead nozzle mapping and printhead characteristics. The refill unit may
also contain a QA chip, which stores refill ink information such as the type/colour of the ink and the
amount of ink present for refilling. The CPU in the SoPEC device can optionally load and run
program code from a 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).

Usually, all QA chips in the system are physically identical, with only the contents of flash
memory differentiating one from the other.

Each SoPEC device has two LSS system buses that can communicate with QA devices for

system authentication and ink usage accounting. A large number of QA devices can be used per bus
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vacuum is applied to the air vents 41 in the top surface 42 of the cartridge
unit 10 (see Fig. 9). The air vents 41 are connected to the interior of the ink
bag in each ink storage module 45 (described below). Ink is fed through the
filling port 35 and drawn up the ink downpipe 30 into the ink storage volume.
During the filling process, the cartridge unit is tilted so that the air vents 41
are the highest RR0004-SG 139 point in each of the respective ink bag, and
filled until the vacuum draws ink through the air vent 41. This ensures that
each ink-bagiis corwpletely fillediandwngadefair hsiled wikens puthisidield
will, appregiate that aiphubbles entrained With the ink flow to the printhead
can harm th the Qéefatlopcpf the nozzles. 88 h W in Figs.. 15 to 17, the loyer
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thatiprejesctftamneilie lower surface of the outlet molding 27. The pressed
metal plate 34 also has a flange portion 40 projecting downwardly with
regpect t to.the frame 25, which acts as a load bearing surface discussed in
more" datai below. The ink storage assembly lid 21 of the cartridge will 10 is
shown in'BetafliffERgd. 118 LA S d 21 S WohfYLTEETO Thate WithPers @
frarrids witHermarr@ody 20 to form an enclosed unit. As best shown in Fig.
11, the inkstonageumodudeisB areimounted docthemindersidewft thenide2ded
ang gxiendinta.dhe individual gavitieso3aprauidag byrthe maaimbadys2Q (see
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refiH&nge transporting the media past the printhead in a controlled manner and the controlled ejection of

ink onto the surface of the passing media.

Cartridge unit

The cartridge unit 10 is shown in detail in Figs. 8 and 9. With reference to the exploded
view of Fig. 9, the cartridge unit 10 generally consists of a main body 20, an ink storage module
assembly 21, a printhead assembly 22 and a maintenance assembly 23.

Each of these parts are assembled together to form an integral unit which combines ink
storage means together with the ink ejection means. Such an arrangement ensures that the ink is

directly supplied to the printhead assembly 22 for printing, as required, and should there be a need to
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process shown in Figs. 54A to 54 D. The ink bag 46 extends between an
upper plate member 47 and a lower plate member 48. It is heat welded (or
similar) to the plates 47 and 48 for an air tight seal. The upper plate member
47 is arranged to receive a valve insert 49. The valve insert has an inlet
valve 16 and an outlet valve 18. The valve insert 49 is positioned such that it
can communicate directly with a port 51 formed in the top surface 42 to
receive ink from an ink refill unit, as well as an outlet 52 to deliver ink to the
prirgireadiasse phily 2 he As Besi:sROWE phnkigd 14etBe, inletcmabiadbiyanaives
theg[ﬁ;glqéetgyegyrp@ﬁg&ge lglfitq@ ink refill unit (discussed Iater) through a slit
posmone[g in the port 51 in 1 ) Otutpeo i urface 412 C004-SG inlet
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upper pldis Ba7isfixae| fohtrrertingerdideivhehe Hdmt deadldithe) vathrerinssre
49sipstpoigityoertab vdul Ower2p latend & stidespwithinothelogiladiblyarentive siigice!.
edgesiaf ihefoss-stodtsdh he@xtieding deamthe ditnd ersidaf the el lprdiied

D|4Eqn%§q§ﬂgﬁ%r9é%\£\‘l@eti§§er§ﬁr§4£§ dhaINERAP, %ﬁaﬁtlﬁné?'agsc%&ﬁ@%
Convers §S| Oﬁl)ﬁ war st e lid &IO the b Qtles

Ien%th o e ba )46 aé 1tlra(\)}lé ot the fower pl ate ié f)e or@mdmgat((:)ﬁé%l
ther&taii H&ﬂ%&?‘%‘%‘%&%@t&?’fﬁ%t&@e ?ﬁm@dsaoeﬁfé‘hﬂéhﬁémé%t&s fge pair of
retaivigly bemndBeatiertheng cebsdticpag 53ltarbiagehedpiiiéha Bovieradditse’
retaiming daindhe inktul this biases! thenpagidaitedexpandiand thenetyding 27
maintainsnthe,Rkiwithind baihragathaLegative-pressure. This avoids ink

leakage ‘XBﬂg %ﬁ@ RHRNEACNAZ78R- Bag Sopsuicial Kagh Mk SIVa8e Each

mogule s pas 2 r% Consyictor 43 10 (&5 osr;[r?'blslesaé-edﬂge nepalve &E‘?&S”r% ”f7
the mﬂ at)ﬁer eac ng operat I(.p) € constrictor Afﬁnﬁas a lower CO g

thaf st ‘ﬂ"fét%rﬁ%fs‘rﬁf‘“t‘ﬁédsﬁﬁ't%d e et itk f)‘l'ﬁ?fénffﬁ“tﬁ@rﬁt‘éi‘ﬂ?ﬁﬁ‘d%ﬁ’r
55 bk a0lwk infs Haten e flhas sbyairdiynisvithiriilowee ot ak SRigsithie inkcbidg
46 emyptigsingour bowed panels 58 extend upwardly from the lower

The air sleeve 31 is connected to a pressurized air source (not shown) and provides an air
flow into the printhead assembly where it is directed across the printhead nozzles to avoid paper dust
clogging (discussed further below).

Ink filing ports 35 are formed in the lower parts of each ink downpipe 30. These filling ports
are for the initial charging of the ink storage assemblies 21 only. Any subsequent refilling of the ink
storages assemblies, uses the ink refill units described below. To assist the initial filling process, a
vacuum is applied to the air vents 41 in the top surface 42 of the cartridge unit 10 (see Fig. 9). The
air vents 41 are connected to the interior of the ink bag in each ink storage module 45 (described
below). Ink is fed through the filling port 35 and drawn up the ink downpipe 30 into the ink storage

volume. During the filling process, the cartridge unit is tilted so that the air vents 41 are the highest
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collar 57 to an upper collar 59. The panels 58 bow slightly inwards. The ink
refill unit (described below) has four constrictor actuators. When the refill
docks with the cartridge unit, the constrictor actuators extend through the
apertures 60 in the lid 21 to push the upper collar 59 towards the lower collar
57. This causes the panels 58 to bow further inwards to press on each side of
the bag 46. During refilling, the negative pressure in the ink bag 46 draws ink
out of the refill unit. The negative pressure is created by the constant force
sppng h4biasingrikeclowar platedidito umardsthantetain ek basugbnMihemdine
inkrhaghis-fuththRNACALYE MIASSYIe disARRAIS: WIthouh u@&a@y&hmﬁﬁurﬁ
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ASSEMB e prlnt?% assem 55 i5's| owngin more detail in Igs. fg to
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receedWitith thwesudebs frimh® otitlét avioldintyB Psyinerivitsepliatbiedeh more
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(discussédelsé vy atregh ednidetiyirmgomoldingsceantealisd thel ehtirk btedeiare
to hawtddonever, as the@dd ohtGHlinithenmalt dinestiionviscmuckhd essidhan

th@EtHﬁh@h‘@l&‘Qﬂin@@l@ssuriSCd state. The flexible bag 46 can expand as it is filled with ink and
collapse as ink is consumed. This is discussed in more detail later with reference to the refilling
process shown in Figs. 54A to 54 D.

The ink bag 46 extends between an upper plate member 47 and a lower plate member 48. It
is heat welded (or similar) to the plates 47 and 48 for an air tight seal. The upper plate member 47 is
arranged to receive a valve insert 49. The valve insert has an inlet valve 16 and an outlet valve 18.
The valve insert 49 is positioned such that it can communicate directly with a port 51 formed in the
top surface 42 to receive ink from an ink refill unit, as well as an outlet 52 to deliver ink to the
printhead assembly 22. As best shown in Fig. 14, the inlet valve 15 receives the ink delivery needle

of an ink refill unit (discussed later) through a slit positioned in the port 51 in the upper surface 42.
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direction (-5ppm/C compared to -20ppm/C), care must be take to ensure that
the mold direction of the LCP moldings is unidirectional with the longitudinal
extent of the printhead integrated circuit (IC) 74. LCP also has a relatively
high stiffness with a modulus that is typically 5 times that of ‘normal plastics’
such as polycarbonates, styrene, nylon, PET and polypropylene. As best
shown in Fig. 16, upper member 62 has an open channel configuration for
receiving a lower member 65, which is bonded thereto, via an adhesive film
66 THhadowes raarmihen 6548 alsopematenfiremantiCRanddrsa phcatity ok
ink.ghapngls 67 formed along its length. Each of the ink channels 67 receive
ink from one of the, ef%etﬁt ube 5854 and d'%tgh e thg ink alon %\“1%0&“91\ &L
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fropreenly o dbtherdivedeed tubes 64, which in turn receives ink from one
of the inkretorage Mmocilra4b {serurise hA)dontediucer thelidsi GhiBrixig w the
difﬁi%%@ipe%lfayé%j ks di @%t&ﬁ@@!ge@ﬁhﬁﬁiyﬁa@im[@@@ﬁ%@ﬁ@y@b Sﬁ@i&ﬁh‘?
in yoslyail |nl§t e'q\]rrlplelsga% to thlgeRnQ%p §G 142 grevent cross channel mixing
when t §]IS asdeémbled to the ue{)per member 62.

elin ower member

In the boltSHPBY E45n ' EHnHifEI '8 Para s il s dqli's Balédlf nEied8d" (he'dt
seértiiieFighe i) eo Pigiv s filide s e nohhesles e thielsgetetersefrfercewnpime 19
lowermtientbentesndkhelmidd édrow Tk holess68deextends atantpthencentreine
of thedowiat. raaimlagt Gbsidikectlydhanentha printhead e STaeshege8min
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con 70 I:r m eacn the retam tt()) t a It?l‘e::rreecS(s)set aet & 1ra]s ef ate Z& tow rds
prlrFrhéaé [owz! rr|n to tF1 prin thead is mounted to the
MCRAE AL s LR ek
maydseasisrameplasti€hiilavosdicrk kekee PET b Poldipidsie film, or it may be
in the form of a thermoset film, such as those manufactured by AL
teahnelagigs.rand Rogers Corporation. The polymer sealing film 71 is a

laminate é’é’émnﬁ%ﬁwﬁdﬂ%%sh@& Qngogagga QI & centraldilg ’HQQAQVL LQ@@%‘E’
onto the nderadiof the | ower,mem ber 65. hown 1n F’gh %uﬁt 2 é';\ng

22@e an ura § of Are P§§8?“dlrﬁ?e t Ejlrsoauo‘fvﬁhel g(fheswe

co |‘H‘i: f&%ts Wi ﬂﬁ‘%ﬁé‘e&%ﬁ‘tl’&f@ tHl§136%@8%%%31v%%fﬂét?ﬁ?élﬁﬁﬁ‘&ﬁ%wwdﬁ““
holegc69iind’thehendsbef themeisadbits FOrdoefilldScomhemicdticrrbdtvesn
theprinthead gpef4andthaehannels . sihethiekae sehofiherolyimescribed
seahipg) filmrdl dsngriticaldeihe effectivenassal the ink sealdt RHOMJESssAor

be§&1§a‘??ﬁekﬁklﬁ' 91§0u§14tﬁ9 HakelNs RAUYTES SERNAIT, SN NG SIENGHL 1ower

channels 7
collar 57. Thls causes the panels 58 to bow further inwards to press on each side of the bag 46.

During refilling, the negative pressure in the ink bag 46 draws ink out of the refill unit. The
negative pressure is created by the constant force spring 54 biasing the lower plate 48 to wards the
retainer bar 55. When the ink bag is full, the negative pressure disappears. Without negative
pressure in the ink bag 46, there is a risk of ink leakage from the nozzles. The negative pressure is re-
established in the bag 46 when the refill unit is removed from the cartridge. As the four constrictor
actuators retract through the apertures 60 in the lid 21, the bowed panels 58 can push the upper collar

59 back towards the upper plate member 47. The panels 58 straighten so that they are not pressing on
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the reverse side of the printhead IC 74, as well as the conduits 70 on the
other side of the film. However, as the film 71 seals across the open end of
the conduits 70, it can also bulge or sag into the conduit. The section of film
that sags into a conduit 70 runs across several of the etched channels 77 in
the printhead IC 74. The sagging may cause a gap between the walls
separating each of the etched channels 77. Obviously, this breaches the
seal and allows ink to leak out of the printhead IC 74 and or between etched
chairals of the bex golarchag ainst.thbis, the.pabinar:sealing filmsile showld o is
thick.enar k{0 REGQUN FOfARY rSRA9IRg R !R.carduits 70 while
maintaining the seal over the etched channels 77. The minimum thickness of
the mer sealing film 71 will depend on: 1. the width of the conduit into
whlljgliNi[ H%Ilﬁlckness of the adhesive layers in the film's laminate
structu reTIB I’Eﬁéh“é’clffﬁsf‘é‘w ot theaiHegive fapiirdEsh & primthed ds damadiy be
beigripdshed indositiean te daithedndtiuluscotf thiefoentrabdilen nndterial okt
lamanate. A polymer sealing film 71 thickness of 25 microns is adequate for

the printhﬁagrmmgb{n%z ShRn oM 5%5 MEIEARING %@W%}L@hﬁ@

crons will ¢ 0 incre the reli f the
el B o R e e
su ﬁ%\%ré'eéf fé"Br‘l‘?ﬁh%’érd“Fé‘b?462rﬁéefﬁ 3t 8 iRy MR {58 ?@§B&dcﬁ\%e Hé’ﬂfﬂé%
8014 (e deriEdherehPwvives refe retice tanEilys. D3y e pesitiorad ba pridead
inletemblyeank must be delivered to the IC's so as to supply ink to each and

every individipdialeten 32 MeeQrdinglys the dnlets hd: withinian individealiets in
D”(ﬂ%ﬁg if4: %5QVPJ?WA%H%&E%Q&G{}erggl}ﬂ&qo IRKSHPRIY, Semiplexity, aiad

Wll’é g)()%l)éltélw anx) li’;}grecga}lllsno rou edang llrﬁ( Ily to minimize power
consun pt| n and ow a varletﬁ ofg rinting speeds. s*Each printhead IC 74 is

configuret! S HSEBRRP A lbH’ﬁ‘i?ﬁ/@“dlﬁ%‘?éﬁfyééllaﬂff?%ﬁf(’rt?l?)(@lﬁ Offrs K I4REFT
IR P eiesstaili sa1 280 dlkdifl €ty etoeibicur ol esemiey Ae8being!divided
intof euemarnd wodek npzzies (640 @aciifkve nighenadd nezzles for wagtneelour
arenRevided G differe nt iRws) Qri the uleintheadid Gy Adnckaie align@dture o
G P SO SOL IR S UDBAS E
e T e S L o kRS o

théh\‘}éﬁ}’c‘a?lﬂ'i‘égtﬁﬁE@dﬁ‘é:f\lﬁ@éWI%W§°6¥“W6‘2‘£Fé@%"%‘é‘%@ﬂ‘%ﬁ%‘&ﬁ f Wg“’b“ﬂﬂ‘é?céf
thehdzHeso et r olesvelbeypicAllys seharanddubyhars oxiely Aumberosidotmal
linesstplusia fraotjionbofaCloitinengbrr@Bpeniisigpteihe: distance the paper will
MOVE  As best shown in Fig. 16, upper member 62 has an open channel configuration for receiving
a lower member 65, which is bonded thereto, via an adhesive film 66. The lower member 65 is also
made from an LCP and has a plurality of ink channels 67 formed along its length. Each of the ink
channels 67 receive ink from one of the feed tubes 64, and distribute the ink along the length of the
printhead assembly 22. The channels are 1 mm wide and separated by 0.75 mm thick walls.
In the embodiment shown, the lower member 65 has five channels 67 extending along its
length. Each channel 67 receives ink from only one of the five feed tubes 64, which in turn receives
ink from one of the ink storage modules 45 (see Fig. 10) to reduce the risk of mixing different

coloured inks. In this regard, adhesive film 66 also acts to seal the individual ink channels 67 to
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between row firing times. Also, the spacing of even and odd rows of nozzles
for a given colour must be such that they can share an ink channel, as will
be described below. As alluded to previously, the present invention is related
to page-width printing and as such the printhead ICs 74 are arranged to
extend horizontally across the width of the printhead assembly 22. To
achieve this, individual printhead ICs 74 are linked together in abutting
arrangement across the surface of the adhesive layer 71, as shown in Figs.
16 @nehid dost heapiintheagd JCls 74 may be 1attachedtosshie palyvnarsealinger
film,Zhbyheating the IC's above the melting point of the adhesive layer and
then pregsing them jntg the sealing film, 7 eOIL melting the,adhesive g"?‘% ) to
under the IC with a laser before pressing them into the film, Another option is
to BOHA Vit e ?ﬁ&t‘&%‘%ﬁ’&&“’[ﬁ‘&m&o‘ﬁ&&\?&v FHRIERY Poifity A 8‘6*}?&% e
lay@ferefong Bresatag it AtBethe iy PheéksAythout AnAmibeid dal priftthead
IC sééhis BEipotAd i2@r+R2 ¢shimlesi@ pridhani@4/USHettenosized pagés 10lfrod Rach
indivichsal piathead desmi haserenntigyensdyalioked together. The number of
individ Uaﬁ&é@ﬁﬁ@%ﬂ% | G5 ol 4pmﬁ’1¥a@ﬁ:V@E@%meﬁ%&%%%ﬁé%f%‘?% QfeBEQF‘Js

W'%t Jhe Rrinthead IC Sr abf?e ghe?do})?a%?tﬁnﬁs'ﬁ‘ca"aﬂ jone
articular manner for | 721S shown in Fi Sp

arr%ﬂﬁt;&rrﬁé??ty bRE fesd7 &fré tgﬂﬁﬁéblﬁé[’f‘ tHETr S HYE t‘Baﬂ?f&C“fE?&éﬂfélr E%E‘FES’:‘H%I%%
horiFoRfetriRersf4Cs, WithPrlnwertikat Hfsét Betleenheigdessing 4Cg. o both
slopingf joimis! jrovidetnietwisern then@Gsikasing isubstantialy. aAdSangheiiFhe
joining:adge issnebsHiaight nandhas assawieothurefile iafacilitate ms’ﬁiﬁzniag
and;th %J, Qe%t?ﬁ‘l)a&ﬁpmﬁ ”ﬂ?&%ﬁ%@%é&@%ﬁg ARAUL ML MIGLORS ARaI Meapued

perpe 0|n|n ge. In is.afra th Ie ost ink
defvneFlf/tSnozz H%Hgﬂ' oﬁgécc rovflwﬁ?rét Bpe &Pg e7r%]ﬁnrf}né C% %eg} and arranged
in a triangie M ResTOe S@ﬁ%ﬁeéﬁﬁﬁlﬁ‘ﬂ tibﬁ“‘fﬂ i QFr%fﬁ&gﬁ?%sﬁfﬁ%\ﬁ&é?ldt
degreof overapcofinbzydsiat Pherfoipharndseazintainsdh e gitbH ofates 77 on
norelesde: ensurenthatnthediops of ik aredelivereh consisténthydalang: thie.

Printing ok Nis1atkangeNant RIsacaresdhatimore silicanisarevidas at

the G4ge ‘PJJQ‘EULG O%L‘Ptﬁ(‘s%g! Susiligiantdinkage Whilst Gontrlaf & 77
opers tion no les is. 1performed by% e SOPEC device. (dis ugﬁje(%léﬁtgr

hi 1
in the élé‘énp ior), compansation 1or the nozzies may be pertory

rme
pnﬁttf?é%{a”oPPﬁ’av%é‘BSBéeﬁﬁ‘éeﬁ&ﬁﬁébaW’Eﬁ%S%rﬁE@kd’é f ° gepkidithg o
thedwragetréguirements. In this regard it will be appreciated that the
dropped triangle airangemaatyofnezales disposedbathorenend ofacthend Gr 2dy
Prayides i HamniBiRM N ISR S age Ve EME RSkl OYYERE WhGTEn
SIOLAgR ! %%‘ér%[lylﬁﬁﬁ%aﬂﬁgdﬁé%%fﬁ'ﬁ?éenﬁﬁﬁpes other than a triangle can be

used, for exam he dropped rows may take the form of a trapezoid.
the width of the conduit into which it sags;

2. the thickness of the adhesive layers in the film’s laminate structure;

3. the ‘stiffness’ of the adhesive layer as the printhead IC 74 is being pushed into it; and,

4. the modulus of the central film material of the laminate.

A polymer sealing film 71 thickness of 25 microns is adequate for the printhead assembly 22
shown. However, increasing the thickness to 50, 100 or even 200 microns will correspondingly

increase the reliability of the seal provided.
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The upper surface of the printhead ICs have a number of bond pads 75
provided along an edge thereof which provide a means for receiving data
and or power to control the operation of the nozzles 73 from the SoPEC
device. To aid in positioning the ICs 74 correctly on the surface of the
adhesive layer 71 and aligning the ICs 74 such that they correctly align with
the holes 72 formed in the adhesive layer 71, fiducials 76 are also provided
on the surface of the ICs 74. The fiducials 76 are in the form of markers that
are readily iclatifiahle y.appiepriate pesitioning @quipmentitorindicataethe
trug@gﬁmg rgfpmﬁvéﬁ;z Pesvyi)th@g@m@)m@wﬁigﬁb&wmglggiz@r&%mogugﬁ@@@nof

thethg'g gge er 71’dglve %re irl%te%ca &/ lp O?}/IHI QOG gic eveerd%%§/1 ua‘ 1r(1?et
Cs 74, an on t e en esive In or&er to receive the
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sedtibre isddctly! Suppliedolathy RYIoYEHudR thke flow it neh EFRSESITS
andithenlikelihogd of inkagtapvationtonthenindiviscuz rozzles80d bdwddnigsows of
reg@mesaa@hhe$estimm@dﬁd&pﬂrmximﬁt@yb&%“@wk@,&c&@lsaﬂaataeify an exact

re%ﬁﬁé%‘? el %B%J ufé%@%l?’o?@‘a}é\’%@%% %]JS'% &B&nﬂékhkspﬁﬁg ttheve
Qbhed chanpels T}] |n the un derS| t 4 or su tot e
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nozzles 73 ““%H’Sﬁxsm es S‘?%“ﬂ%r ed’ t%rougﬁ”ﬁe po yme°rr ‘sea ‘%”fmm Wal
arésighey ISBTTDIHE A& s psitivhere the S|I|con wall 78
separatesstibdshrmeionirite Beetonsniohes Fbled 7 2aareidhotint8e sicrord in
widith prhiehl iE°s Sy bstantiadhiheamemidty of thehcharnelgitisteh thatione
hole 742 supplies inkituiwe:seelions of RRAOGSke: 14 iR Chaniagks Gebis
b BRSNS ki ch ot ik 8 e
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(séé“it a8y P?ﬁﬁé&ﬁ@d“&&ﬁ@eﬂﬁgefdﬁ‘ loPtrE!esdhy 4981tR éi‘tyechiH’f’fd'I‘esﬁﬁ RE LS
and lpeweforardens tppliet ter thierbdmnetisaelsiasitdr cottrottahdlo petate thee
nozales 8odinAsishow mhendei ¢l@asybibfigedibg thedlext®CB. 79 extends from

the printhgad2gsemblyi v apshiidscarqundthesnrinthead Assemal/Beter
sized page, 11 — 12 individual printhead ICs 74 are contiguously linked together. The number of
individual printhead ICs 74 may be varied to accommodate sheets of other widths.

The printhead ICs 74 may be linked together in a variety of ways. One particular manner for
linking the ICs 74 is shown in Fig. 20. In this arrangement, the ICs 74 are shaped at their ends to link
together to form a horizontal line of ICs, with no vertical offset between neighboring ICs. A sloping
join is provided between the ICs having substantially a 45° angle. The joining edge is not straight
and has a sawtooth profile to facilitate positioning, and the ICs 74 are intended to be spaced about 11
microns apart, measured perpendicular to the joining edge. In this arrangement, the left most ink

delivery nozzles 73 on each row are dropped by 10 line pitches and arranged in a triangle
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The flex PCB 79 may also have a plurality of decoupling capacitors 81
arranged along its length for controlling the power and data signals received.
As best shown in Fig. 16, the flex PCB 79 has a plurality of electrical
contacts 180 formed along its length for receiving power and or data signals
from the control circuitry of the cradle unit 12. A plurality of holes 80 are also
formed along the distal edge of the flex PCB 79 which provide a means for
attaching the flex PCB to the flange portion 40 of the rigid plate 34 of the
maishiady.20Tihermanae bisviadich dheceleatticalconiacisegfinthe fHaxRChB:
79 fontagk mgzigpwe{s@ma@atadggmaﬁt@gfduﬂeeﬁa@q@Mtyla%ag/maﬁmg%;bed
later, ASSow 019,48 amedachield 02 arotects e pripiheadite, i,
from damage which may occur due to cohtact with the passing media.
medisSidiy & Pé’hé‘ffa%ﬁ%bﬁfdhﬁfé"iﬂ%‘ﬁ’éif% %%?%ﬁe[f&fgﬁ%%%%?‘fﬁ%c devce
priffiFrazter fety P4hgidessiP A ropHareten P s e et iemyfbndpe printhead,
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surfage iofiine: mediacahielthSRopud ahihe path-aédhe pPassisgmadiandfespace
833 %Wd%@hﬁ@s“%@%rﬁ%rﬂn%ﬂnﬁm@|Qt§2g@%qu¥ﬁﬁédgpeﬁ<@%\@ﬂ%ﬂ9¥v%r§§%
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defineia puality. sbeit aetleisevanly pdisthibuted@long.thalaength ofttheos the
megdia,sbigld 3?&!&@%&&‘%‘9 igh 4 %89&1?(}%?%&%@1@ 1 @Y hs and R, dirpaiedin

acipss e S'yrém?a}%umas%‘a}é‘ herg\III; gion,of a%en% AR ABIVELY: LIS 76 ore
arrangemen acisto prevent dpotﬂer particulate matter carrie ﬁ

the"HESREPS WF‘%‘&%I% abﬁfii?&%??%@é"%?%ﬁé”ﬁﬁ‘ﬂ‘ﬂ%’é‘&% eﬂ?‘l‘ﬁ%‘ﬁ’b‘iﬁid?d‘ca‘e
cathserislpvikagefdivd dEmalEsrsthenezieginNK OrEhd YERYND ZHEES [Oe
exampileaof @adypelof jnkioeliven: ngzz e asrmngementspitablesfoptie present
invieption, comprising a nozzle and corresponding actuator, will now be

describeg} with referancs inrigHesS23; 19 %%eﬁlﬁ%gp%@émmgﬂlﬁ”i ay,@fdnk
delflr\:er n zzIE arran emeggs 801 for [:[1 onas ég&)[% ;ulls)ggrrl?te 8015. Each

stribute t to the 1n 1n let 81 undersige o eacli uged as s Wn n
€ nNozz e arrangemen are jaentca OWGVGI’ groups O nozz

RREGDA-BEP14% %ﬁ%@@ﬁféﬂﬁsam‘)&f‘éda‘i”fﬁﬁgfédl?é‘%gf’éﬂ Wﬁ%‘iﬁé‘f‘éﬁt"“
colvted mkofopfixeativets| B tiideegdrdictheingozz lprartanednrentsrare akaftred
in owsRNd ateistaggenechwithideespectteqeaamother, aliowinge GlOSER in the

spagingabink datsdusing pratingithan et be. pessible.withy a.singled aw, of
nozzles. &%‘ﬁ!loma% ff%”%%m%&kmﬁb‘aﬁe&&’%%mlﬁv% Rrevide,a nighdensity,of

nozzles, for examp e, more.than 5
the 1nlets 73 and the Tikefihood of ink starvatlon to the individual nozzles 801. In this regard, each

section feeds approximately 128 nozzles 801 via their respective inlets 73.

Fig. 22B shows more clearly how the ink is fed to the etched channels 77 formed in the
underside of the ICs 74 for supply to the nozzles 73. As shown, holes 72 formed through the polymer
sealing film 71 are aligned with one of the channels 77 at the point where the silicon wall 78
separates the channel 77 into sections. The holes 72 are about 80 microns in width which is

substantially the same width of the channels 77 such that one hole 72 supplies ink to two sections of
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nozzles arrayed in a plurality of staggered rows each having an interspacing
of about 32 microns between the nozzles in each row and about 80 microns
between the adjacent rows. The multiple rows also allow for redundancy (if
desired), thereby allowing for a predetermined failure 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). For clarity and ease of description,
theneonstuctianwanst epeiatiantef msinglemazziey anangeRent80knapbiheer
de%[j@efdnyv;i;h reference to Figures 23 to 31. The ink jet printhead integrated

circuit 74F|ﬂC|u ;ﬁtaach%gr(;toarrlldvgﬁfgresnybfs ;[gal:eIB € mmﬁéé({‘ gﬁ ﬁ[l]e Sur ace; of t%M
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prevent dust and other particulate matter carried with the media from settling on the surface of the

printhead ICs, which could cause blockage and damage to the nozzles.

INK DELIVERY NOZZLES

One example of a type of ink delivery nozzle arrangement suitable for the present invention,
comprising a nozzle and corresponding actuator, will now be described with reference to Figures 23
to 32. Figure 32 shows an array of ink delivery nozzle arrangements 801 formed on a silicon

substrate 8015. Each of the nozzle arrangements 801 are identical, however groups of nozzle
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As best shown in Fig. 30, 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.
The nozzle wall 8033 forms part of a lever arrangement that is mounted to a
carrier 8036 having a generally U-shaped profile with a base 8037 attached
to the layer 8031 of silicon nitride. The lever arrangement also includes a
lever arm 8018 that extends from the nozzle walls and incorporates a lateral
stifeningdeam 8022nEhe levervammidodd soattach editaia painaipagsive

beams. %Qggégm%sﬂe m&tﬁ%mﬁaimws@i@bh)v@me@@&u&qmm gither.side

of tEe nozzle arrangement. as best shown in kig. 2@ and 31. The o{hegegds
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The nozzle arrangement 801 includes a nozzle chamber 8029 defined by an annular nozzle
wall 8033, which terminates at an upper end in a nozzle roof 8034 and a radially inner nozzle rim 804
that is circular in plan. The ink inlet channel 8014 is in fluid communication with the nozzle chamber
8029. At alower end of the nozzle wall, there is disposed a moving rim 8010, that includes a moving
seal lip 8040. An encircling wall 8038 surrounds the movable nozzle, and includes a stationary seal
lip 8039 that, when the nozzle is at rest as shown in Fig. 26, is adjacent the moving rim 8010. A
fluidic seal 8011 is formed due to the surface tension of ink trapped between the stationary seal lip
8039 and the moving seal lip 8040. This prevents leakage of ink from the chamber whilst providing a

low resistance coupling between the encircling wall 8038 and the nozzle wall 8033.
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The relative horizontal inflexibility of the passive beams 806 prevents them
from allowing much horizontal movement the lever arm 8018. However, the
relative displacement of the attachment points of the passive beams and
actuator beam respectively to the lever arm causes a RR0004-SG 148
twisting movement that causes the lever arm 8018 to move generally
downwards. The movement is effectively a pivoting or hinging motion.
However, the absence of a true pivot point means that the rotation is about a
pivot regiasveefinedibyibending-aftbrpassivenbaamss80 8035 hediowmvard
maygmeRtand.slioht retasion).Qf dhe leverarm.B0id.isamplified LY Hg: of

distance of the nozzle walgg(§3033 from the passive beams 806. The downward
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of f?\glarfﬁ‘i@‘?ﬁ%?ﬁk and its inherent surface tension, and the negative pressure
caused brtHeraipwardsiieverithtid thechgortereifdmiarhg0Poeditge giN. It
thimilingpagidhultimmatelynsnapping.of thenbulgilhg: meniscusitoudefine dmink
drop@P2thad cariRues wepmdidsoemtibds.contacts adjacent print media.
Immediatg] xe@&%m A 9@38438zqe&gqnsﬁorr&@mw&ﬁ&énmwé thegangave
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1n1n a current € € ectro oslte ele;
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quiesdice htidtelestitsal s howrled ivafig e 2R tANGt He ey per bfprititheaer neale
arranigemenb@oi bl erfontder poesentrinventiomwilh nowbe tdescribecwvitby

referenee dorfigw e 38w RNGERgRIRJok claritynapd.ease of description, the

constructignrang RRerAHPR.of ?o%i!‘&k%&l&?@eﬂ%ﬁﬁ@%@%@ﬁﬁ% 1003 WilREnce
de%crlbeq The quzle ar angement 100 t|)§tv9efea bubble fo&ggn Qezi\tg\}'o

at 1t ynder, oes se atin current 1s. asse tro,
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1005 tHeleTh s B RS HaY & EPz‘Efé ‘H’rﬁmle@@aﬁd and aperture 1005
extendindrtitrolig i theahogzidilfskateth TThE0hbirzl d-piate MOOiS Hlaskmdretched
fronmeensilicontritrdeostrtictukeswhichl is Wepasite d)doywayeiighe micalapour
depasitigne{CdD) cR Vsl /. sacrlicial mateniahbich is subsequently etched.
As shown in Fig. 24, 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. 23 to 25. 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.
The relative horizontal inflexibility of the passive beams 806 prevents them from allowing
much horizontal movement the lever arm 8018. However, the relative displacement of the

attachment points of the passive beams and actuator beam respectively to the lever arm causes a
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The nozzle arrangement includes, with respect to each nozzle 1003, side
walls 1006 on which the nozzle plate is supported, a chamber 1007 defined
by the walls and the nozzle plate 1002, a multi-layer substrate 1008 and an
inlet passage 1009 extending through the multi-layer substrate to the far side
(not shown) of the substrate. A looped, elongate heater element 1010 is
suspended within the chamber 1007, so that the element is in the form of a
suspended beam. The nozzle arrangement as shown is a

migreelgaisamer hanicalssystetna(MEM &) sivt giutian ywbick dsiforra e Jayieat is
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acent I‘lIl

pressure Rwithin the chamber 1007 not only pushes ink 1011 out through the
nozzle 108341t aige Bﬁ&f?éé()%&ﬁ?éhﬁ% KIBARIRHTOTEN thie e PR8sHgE1bo9.

HoWieverSthesdidetopagsage rO0% is dppheabrmBielle 200itecBOG Micromt i
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C€SCr1 e ta ain, for ¢ lt case o. SCI1 the COl’]. tI'llCthIl
shown in F heink drop ?)cfégls being ejected is s during i

né‘&ﬂfi@ﬂf}ﬁ‘h‘éfé‘m@&f%lfﬁgaﬂ%ﬁ%H@gkg%f’F ‘Jﬁicfllrf‘éi stage, the bubble 1012
has alreally reratheehsenenalithm shzebafdmasettve Adyegurivercolapye
towatgss¢henpainplat caltapse 1017 10Dhecolapsinglofthe bulhleib0d@, and

tOVM@e&Q&%@SQ%&QQ m@p&@ r;bgzle?pﬁﬁumgﬁm@ait@ Kob®1 %lasma etched from a
silicon nitride structure which is deposited, by way of chemical vapour deposition (CVD), over a
sacrificial material which is subsequently etched.

The nozzle arrangement includes, with respect to each nozzle 1003, side walls 1006 on
which the nozzle plate is supported, a chamber 1007 defined by the walls and the nozzle plate 1002, a
multi-layer substrate 1008 and an inlet passage 1009 extending through the multi-layer substrate to
the far side (not shown) of the substrate. A looped, elongate heater element 1010 is suspended within
the chamber 1007, so that the element is in the form of a suspended beam. The nozzle arrangement
as shown is a microelectromechanical system (MEMS) structure, which is formed by a lithographic

process.
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to be drawn from within the nozzle 1003 (from the sides 1018 of the drop),
and some to be drawn from the inlet passage 1009, towards the point of
collapse. Most of the ink 1011 drawn in this manner is drawn from the nozzle
1003, forming an annular neck 1019 at the base of the drop 1016 prior to its
breaking off. The drop 1016 requires a certain amount of momentum to
overcome surface tension forces, in order to break off. As ink 1011 is drawn
from the nozzle 1003 by the collapse of the bubble 1012, the diameter of the
neck 1019naeduces therabyntedusing, theiampont afdotal sudace) ersion
holglin@e R 7ARQ R %{?etpﬁgatgm@om eRtELRfReHtopasaitis Rifcted okt.of the
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from the inlet passage 1009, towards the point of collapse. Most of the ink 1011 drawn in this
manner is drawn from the nozzle 1003, forming an annular neck 1019 at the base of the drop 1016
prior to its breaking off.

The drop 1016 requires a certain amount of momentum to overcome surface tension forces,
in order to break off. As ink 1011 is drawn from the nozzle 1003 by the collapse of the bubble 1012,
the diameter of the neck 1019 reduces thereby reducing the amount of total surface tension holding
the drop, so that the momentum of the drop as it is ejected out of the nozzle is sufficient to allow the

drop to break off.
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the heater means 509 is heated so as to undergo thermal expansion.
Preferably, the heater means 509 itself or the other portions of the actuator
508 are built from materials having a high bend efficiency where the bend
efficiency is defined as: Young's Modulus x (Coefficient of thermal
Expansion) bend efficiency = Density x Specific Heat Capacity A suitable
material for the heater elements is a copper nickel alloy which can be formed
so as to bend a glass material. The heater means 509 is ideally located
adjacent therendippricspefithernest.sdisuchdbatdhns raffecisohasctvation,
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form and, as suc , resis |ng takes pla
the heater means 509 is heated so as to undergo thermal expansmn Preferably, the heater means 509

itself or the other portions of the actuator 508 are built from materials having a high bend efficiency

where the bend efficiency is defined as:

Young's Modulus X (Coefficient of thermal Expansion)
Density X Specific Heat Capacity

bend efficiency =

A suitable material for the heater elements is a copper nickel alloy which can be formed so as
to bend a glass material.

The heater means 509 is ideally located adjacent the end portion of the post 510 such that the
effects of activation are magnified at the paddle end 507 such that small thermal expansions near the
post 510 result in large movements of the paddle end.

The heater means 509 and consequential paddle movement causes a general increase in

pressure around the ink meniscus 505 which expands, as illustrated in Fig. 34(b), in a rapid manner.
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near an end portion of the post 510. Adjacent titanium nitride/glass portions
515 are interconnected at a block portion 519 which also provides a
mechanical structural support for the actuator 508. The heater means 509
ideally includes a plurality of the tapered actuator unit 515 which are
elongate and spaced apart such that, upon heating, the bending force
exhibited along the axis of the actuator 508 is maximized. Slots are defined
between adjacent tapered units 515 and allow for slight differential operation
of erah-actuatarnbR8ewith fespeatdooadiarertaciuaions hSaohhe hleck the
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result, whereas for wider media a minimum of 10,000, 20,000 or 50,000
as tlo minimize opportunities for the outflow of ink around the arm 520." The'ink 1s held generally

w1th1n the nozzle chamber 501 via surface tension effects around the slot 522.

When it is desired to actuate the arm 520, a conductive current is passed through the titanium
nitride layer 517 within the block portion 519 connecting to a lower CMOS layer 506 which provides
the necessary power and control circuitry for the nozzle arrangement. The conductive current results
in heating of the nitride layer 517 adjacent to the post 510 which results in a general upward bending
of the arm 20 and consequential ejection of ink out of the nozzle 504. The ejected drop is printed on

a page in the usual manner for an inkjet printer as previously described.
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may need to be provided along the length of the printhead assembly to
achieve the desired printing result. For full colour photo quality images on A4
or US letter sized media at or around 1600dpi, the integrated circuits 74 may
have 13824 nozzles per color. Therefore, in the case where the printhead
assembly 22 is capable of printing in 4 colours (C, M, Y, K), the integrated
circuits 74 may have around 53396 nozzles disposed along the surface
thereof. Further, in a case where the printhead assembly 22 is capable of
printing G\printinhiidids {(GaeMaYeake Iitnaing & fixativa)itlis padye Sultiample,
82044, nadzles mgémmggmqg@mem%wiag%& R AIRGFRLEHGIFRUNS:E4ri
all sugh a”aﬁ‘l%ema? DL N Bleg 09&9%?%%%8@'@%1%3&*‘ nozzle isng.same.
The manner in which the in V|dua ink delivery hozzle arlyangements may be
coRBSIEY WithItHe BrITtELE $ILLBIY 22 Witl now be described with
reference e Figaca oithe rigthay SHeE arPe\aprico rileintsefadetEMPuit
74 ehddiss domgestieristodifie Sof? BC:ewice (disdissed. aldoveleproviged
withisutheveanptralelgetianics:of theprint e aginend mdsslisewssedn abave,
integraled-greuil/4rngludes a nozzle core array 901 containing the repeated
logic to fi each n zzle nd nq)zzle contral I Io ic 902 ga(g[eq&g% t%e iming

eﬁrate 01rcu1fs -AHI'? ng edt ave etwee 8 above’
S|gnals tofi et e nozzles. e Nnozz e COI’]tI‘O %13 recelves ata rom
yd) 2

the“%%lﬁ‘“édfkd‘é{ﬂ&ré UVIE'S ATGREe8E ik hdR URIHIFOF ISy 8 fgrated

corfigyiireadtd sttt d el dararstith Az e Farrayodee to rapeitiegia viaraylivrk

90 #gsviidehontaiydoiee ifPEh eofaruohand glecthicalfeonnaciontiSiatusemdtotitave

opeatienalimfornatinahow the-npZzie afrdyusaie 90b,isoeommieaiedes

baﬁ!&}%ﬁ%%@%&!@d@@ﬁ! r%tdé)gh%a‘?%ﬁé ﬁmQJE%J%QQ%hM'GQ E@&Xﬂ%ﬁl@o

provige ek%re trlga §onne%£or T elrjlé)FeZ esgzrér e&:ore 90 EI).&%? (BF!thLn
e SRR AL DR

result
more detal it will be seen t e nozz array

coF%teﬁ’i‘}fdc%ﬁ‘ﬁﬁsr26@%?1%??3?/%???6???@%8‘&5 mHE' 99T e Cé?‘féfﬁ?ﬁﬁéi’ﬁa{é@hﬁad
RREO0A: 35519833 il etz shiftordayistérs 91 Y dhdispiecsiebtordhdhnelshave
eachuod vhchig-fepligsentadnpyha scorrespandingigdotishifhregiste® b3nksd
shewaminy Figs o%&btbef firedseectshifivagister 91R ircldesianvyarnd Rathsfike,

Sh@&&&ﬂ@ﬁ& 230 A IRV rRePal.fre st reisier A3L-and & SRICES N lens,
er 932. Eac dot s n‘tr |ster 913 includes an odd dot shift register

%‘ ind an eveh do tgsaﬁcgl ?éz |s er * 934 The odd and even dot shift registers
933 and 334 4R EShHCtetf é‘thFf’éaéi?& P At A E S RITEK B thir St e
oddishifheegidted :.9388biK Brielldive btidnctbrnvithrelaghritereven sHift register
934 in theigevessevdirectionevwl steoutpethed atubut the finahevemdotshitPEC

registe! igstedet0.ee pui-ehanmutiiaxetiS3enidtusdoprt o dhe 1 mulltiplexar
Is sglected, Ry &.51908 {eorescan) during. ROst-RIQEUSHRAD L6SHNGs 10 Harmal,

operation, the
nozzle, and nozzle control logic 902 to generate the timing signals to fire the nozzles. The nozzle

control logic 902 receives data from the SOPEC device via a high-speed link.

The nozzle control logic 902 is configured to send serial data to the nozzle array core for
printing, via a link 907, which may be in the form of an electrical connector. Status and other
operational information about the nozzle array core 901 is communicated back to the nozzle control
logic 902 via another link 908, which may be also provided on the electrical connector.

The nozzle array core 901 is shown in more detail in Figs. 38 and 39. In Fig. 38, it will be

seen that the nozzle array core 901 comprises an array of nozzle columns 911. The array includes a

RRC004-SG 153



corescan signal selects dot data input Dot[x] supplied to the other input of the
multiplexer 935. This causes Dot[x] for each color to be supplied to the
respective dot shift registers 913. A single column N will now be described
with reference to Fig. 40. In the embodiment shown, the column N includes
12 data values, comprising an odd data value 936 and an even data value
937 for each of the six dot shift registers. Column N also includes an odd fire
value 938 from the forward fire shift register 930 and an even fire value 939
fromethetevmarsesfite shiftregister 83dior whichiaresuppliednas irpaisita ay a
MUltiRiex&E240-hihequtpst of the multiplexer 940 is controlled by the select

value 94%'” the SeFl §9Sh1'ft s Il%:[: s %t regl\{wbqg thl%d%se (%%Elr\(/ial eflll% S ?{96 Hle
odd fire vaiue is ou put, an e se ect value Is one, the even fire va ue

is 86%‘"1%@%??“6]‘1{%8“8 %FléFfo" ’vaé“ﬂ Yt VAl s€'Yse %%nc%%‘?o (SR EALEL S
an'isptre s edrAsSHBaHt" St eefr bt sEHE B4 Thanddgygeven dot shift
respectively aldashadobatchdanddtaassotmted datakedlirevfbrie addishiticedister
suobs asouhiicalbrOddn Araiait reelisssnavwndnomakend etatkdnikigod Ol bapdals
latch t%%‘%é%?al'%v!;}{% Jiﬁ’ﬂ@éﬁ’st@?% RESERISIHG M%ﬁu&&@@a@mﬂ% & 938
Wh|Cu ti helgiﬁgcte tQ/P na oresﬁa)m? lﬂ-‘lformln&(?ugtlgnetggent f theaﬁ erzglgrtl %lr“ft
regnilst r933 data | put fot tdp § IS rovmréd rom the output of
a previBLsaibIfERt I dt“ﬁae“t%‘dja%‘t] §Fﬁﬂl?£ %?t?ﬂr\‘PB‘é‘soﬁnﬁ‘é BNt ?f’ﬁd@’?ls
cortigePativds e flpstodtemelndii mwqué@é@&remwﬁ%ﬁ case its input
is the Dotpigngalueynd atavis lockeidsdriom the oftput of fip-MopiDdd eitdilatich
94 a0 md casipt 10fAIRegative Pulse pravided.endisiiackiud by aritputef latch
94%{&% @E?Yéﬂ%@ﬁ%? tgg:s@x Qb by %%#Jéé%@l&lﬂﬂ%alaﬂufm%b! thgé’:{%r?%éuﬁ Q%Iﬁ‘ﬁfm
|np a e are tne m the ou 0 ultiple
R e Al e M SRR,

the ﬁ%’ﬂfﬁé‘ SigRAr B BHEPLEAR B, “fBer"éSPéﬁﬁ’b‘fE "B Cri g
acsuritca B Yolinge setsriditibreghiat Bris@dauks toldewalspiwerroshipply f(in alue
rermoviablenpowsrsupplyembodinent}n Tkisis toepsure that a relatively
consistent,amennkohink.s efficientysjeated tomveach nozgledsikigdised.

In Eﬁﬁa‘ﬁmp&%'mﬁweg@&%@%’rEQ%ctQERI"e signal Pr is the same for each dot
shift regisger, yfich provides & balance betwoen complexity, RREDO4SE
154 cost and pertormance. However, in other embodiments, thé r signal can

be GhpIEY Y IBBYIRAHa! & Fighd” érﬁﬁ'élﬂ‘d?t%Pﬁ%‘iil@sﬁ%‘?%&ﬂpB‘Btl?fd‘ﬂﬁﬁ‘ﬂ%lﬂ‘i}f’m
taildrteddie edetPipnithiclisdelebe n Rovealth-to2Aelo@meathlentatef iseledidettliito
thedateholzl 2rihedire e nalbal biilanehplulsevprofitenRisignals apevappliettton
thenAbl @atiP4%i:eRINNG Q- the: tiggethe-neszle de gieciadotohingfor
ea?egllél;,oilﬂ Vx%ﬁg ggg;ts%gmy‘&e %&RQ}I gailtlb). Data is clocked from the output of flip-flop 944

into latch 942 upon receipt of a negative pulse provided on LsyncL.

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, lengthened to take into account a low voltage condition that arises due to low power
supply (in a removable power supply embodiment). This is to ensure that a relatively consistent
amount of ink is efficiently ejected from each nozzle as it is fired. In the embodiment described, the

profile signal Pr is the same for each dot shift register, which provides a balance between complexity,
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The signals for each nozzle channel are summarized in the following table:
Name Direction Description D Input Input dot pattern to shift register bit Q
Output Output dot pattern from shift register bit SrCIk Input Shift register
clock in - d is captured on 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. 40, the fire signals Fr are routed on a
diagonal, to enable firing of one color in the current column, the next color in
thedalleniagcalidmmoand:sa aRer this@veragePikgneLusent agamaaneaidy e, is
spEﬁ@sqar&qoltaqa\ﬁefz@s%l%m@eli{altimgrpsjﬁ%e%@&N@&Jb&@%@&% and the
latches f%m'ﬂ% N8 Y ?r'&‘dén?'llft f “f‘c%gr%eat{r% fully. %traétl% full th'sfl?rﬂbﬁgdhﬁﬁ‘%’é 1

and are CMOS-based. The e5| n and construction o s Is well’known
to tRAE tosﬁkﬁléﬁ%at‘ﬁ 3@%%@%?@9‘?&?&&‘%%&1? MR &rihg %ﬁ&f HESG RS0
wilPHokb s iBEellin detail in this document. The nozzle speed may be as
much as 2@ kkizif6r the priritehanit 2 capabledh prritilgiat talbout 60 ppm,
and even more for higher speeds At this range of nozzle speeds the amount

H 1 4+l . H n ~l
_Nl‘?{l\nﬁu art b%li{_el(.:)tlconcjcbLCLbéJerIII)tIICOHCI ILII T PI 1] ILI ICQU ASSCTITI IlJIy LL | R=) al. ICGDL \J
illion drans ner second. However_as the number of nozzles is increased tb

0

rr Ll N N .

pfavide for hifj‘lﬂ'ér-speed é’i‘RﬁFHF@H‘”’é‘F—r&&’éﬁtﬁ} I3$HItRG at least 100 million dros
peRsecond, preferably at ledst $00Haillivemdhdpsegper Yecond and more
p
s
e

ek bly at igast 1 billiorsdropsspenseoondimayubédekivie reg. Ahsuobk
veeds, the drgps of ink &g gigkted.y the nazzles withadsmaximum drop
e’cﬂ'é’ﬁ"ener% Qf about 215r0ﬁi13anog,?ut les Qscsagrtgcge(p nOzgn§(=fquently in order to

immodal rinting at these speeds_the control electronics must be abld
to determine Whether a nozzle is to eject a drop of ink at an equivalent rate.
In this regard, in some instances the control electronics must be able to
determinaswhsthiera. nozz @re jaets ardropueh vk Giganiate oitht Heasitbe: maition
determinatiQnsiRe! 886eRdaidNisut ayINGEEAREL0.A! {83SITHAQVRIMIQMe current
R%QQ%&%%%?P&%%@Aﬂ%‘ﬂ?ﬂ%& eleeond;or at least 500 million

etermlnatlons Per sec((l)rtlhd din man¥ cases at 1!teasttl bllllofn11 t 0
a C €S an mi (] Varlou It registers u 1C 1n 1S
determinatiohs pErsétons }%rhtehe RigRersspagy, Migharghality printin

apphbtBs. bt i primtatu fﬁ‘lezdiﬁfgﬂfé‘dp?‘é@é‘fﬁl?ﬁ\?éﬁffﬁﬁ lfh‘é’l known “’ those
abeviede deribetliraages coftiherfitpmbe prdfldeaver 2lels prolided darthel prifstiiead
assemblym2a. together with the nozzle firing speeds and print speeds results

in an areaiprint,eneed Rfatdeashal.crmimelsecont.and sepanding:annthe

pr'%‘;ﬂ%§gee%c§ gven more for higher speeds. At this range of nozzle speeds the amount of ink

than can be ejected by the entire printhead assembly 22 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 second, preferably at least 500 million drops per second and
more preferably at least 1 billion drops per second may be delivered. At such speeds, the drops of ink
are ejected by the nozzles with a maximum drop ejection energy of about 250 nanojoules per drop.
Consequently, in order to accommodate printing at these speeds, the control electronics must
be able to determine whether a nozzle is to eject a drop of ink at an equivalent rate. In this regard, in
some instances the control electronics must be able to determine whether a nozzle ejects a drop of ink

at a rate of at least 50 million determinations per second. This may increase to at least 100 million
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least 100 cm2 per second, preferably at least 200 cm2 per second, and more
preferably at least 500 cm2 per second at the higher-speeds. Such an
arrangement provides a printer unit 2 that is capable of printing an area of
media at speeds not previously attainable with conventional printer units.
MAINTENANCE ASSEMBLY The maintenance assembly 23 is shown in
detail in Figs. 41 - 44, and as previously shown in Fig 8, it is mounted
between the posts 26 of the main body 20, so as to be positioned adjacent
theleprittheadpassesmbly 22:adiFeomaidienance.assemblyz3 generaly cases at

con&iﬂ%l@fo@m@mmpp&r s@t%%st&&l\gaaic;peg@%gﬁ@au;h?p\{@{a@%phcam
componepts, of th s&mp therein. Tp nten “hassis §§ is in
a

the printer I'CS nt inventi CSCI'I ran c num CI‘ Of
form of an open en nhel aving palro U war extendln tongue

poffithts By didee g‘ﬁ&%“\}%ﬁ’cﬁsﬁi?@y%ﬁ é‘ﬁ&%ﬂft& it tB"vté)FZrﬁé“Hé&?%%’fpfﬁ‘é SPﬁ%ﬁ%
OB PO BB EPHRAtH & LAifh gep et e priieleritin efaig teped at
seture lthemainteradcerdsgemiliz@3210 pusitiorcdideadainte narice chassis
883® dnage frosiuasuitablernetal matesadhaving: paidiky anedasiienceaar is
such ag %f%?ﬁ%?%%‘r@?hpﬁ%{ﬁa & f&@%@t of.theMaintenanss chassis B8 iRer
shown more clearly in Fig. 43 and includes a centrally located removed
portlon 90, window portions 92 and spring arms 91 extending from either
side of the window portions 92. The integral spring arms 91 are angled
int&HATREBAE CABIYIELES and formed by pressing the sheet metal of the
chassis. Ot coursenthessphingarmsv@incould Stgsadly-l3e¢, ;adse paratslynsert in
plaged intotbaepanvehiarnglsehhe ehassisa9 .24\ (10idnsedsAnia Riavided to
fit within.dheshgssis 88 to prowde added rigidity to the maintenance
assembl;f 23. A catch ele ; enepli]cyects fr the base gj the glg id |nsert

malntena CE assem COnsi1sts O a1n tenanc C Irecelv,
and extencfs into the central ocated removec portlon ?th assis 88

whih tHE riGIaMASaft @éh%aféec?ﬁ’ﬂééhe\%ﬁhﬂ%‘é%?ﬁﬁ%%%@“ﬁe‘%ﬁﬁ?ﬁ ‘S18rett
94 9gspredpdietdnms! roe theinehimterinedeesdiseinbly praiopedh adtcappadidntean
ungapped State; as willso® deseribed hejow. sAdlewyer maintenanioadnoldingh95
is jecatadiwithin thednser.22and ietainedwithindbeinsait-varngagenent

of %JHQH&Q\%QIM&&%%MM‘%QVQJQH;Q& %n%'flﬁﬁeﬁet@&dqy\é%ﬁeﬂ%'QE% ahce

molding %5 \Qnth naesggpﬂ%gg lots g%| rowde K Cear% %Sld S O] thednsert

asc O SS1S OWII m nc udes a
93. The Iower maintenance mo s made trom a’sui a%)le flnasi
i BBy fifRehf

matardPdraorns e BB@?“WQVM’&W&&H%%%“&FRTW%% TP
theifowehmaiftematies RROO04BGrIBS Mo ing 9Baratprolide theatisseiss
venis BiheAly frofinthee vaat:m98 flawstihieughciilteracdBintarmventiate dhelly be

maj E@ﬁﬁ@é]ﬁ&rﬂﬁ&%&ﬁhlﬁ&he open channel of the chassis 88.

A rigid insert 93 is provided to fit within the chassis 88 to provide added rigidity to the
maintenance assembly 23. A catch element 94 projects from the base of the rigid insert and extends
into the centrally located removed portion 90 of the chassis 88 when the rigid insert 93 is located
within the chassis 88. The catch element 94 is provided to move the maintenance assembly between
a capped and an uncapped state, as will be described below. A lower maintenance molding 95 is
located within the insert 93 and retained within the insert via engagement of a number of lugs 96
formed along the sides of the lower maintenance molding 95 with corresponding slots 97 provided
along the sides of the insert 93. The lower maintenance molding 95 is made from a suitable plastic

material and forms a body having closed ends and an open top. The ends of the lower maintenance
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Two pin elements 99 extend from the base of the lower maintenance molding
95. The pin elements 99 are connected to the base via a flexible web, such
as rubber, to allow multi-directional relative movement of the pin elements 99
with respect to the base of the lower maintenance molding. The pin elements
99 pass through two circular openings 100 in the base of the rigid insert 93
and into the window portions 92 of the maintenance chassis 88. A retainer
insert 101 is supported on the pin elements 99 within the lower maintenance
maldinge 6. ddhgdaedainemhinsethd 03 isscoatedmstealsandiprovigashrigicssLpport
forvgﬁgggqm%gpt@mgggggglmedia 102 retained therein. The absorbent media

1021is a generally an ipyerted T-shaned ¢ §§QQQJ%91E%§£%r%t§dB°rJP%e
thin vertical portion Sh|c h extends upwardly from between two' substantial P/

hoftSBHYA pEFHITAEFhE S5 L8FhEE éaﬁ%\“fﬁf‘}ﬂ‘a%? BROFRAYE PO R AV F 5% of
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horizemalwertians; and thermaitachessts.the retainer insert 101 to retain the

absorbem mediail02.1Jhe migrefibse é%bp’%? A3 r@%tﬁﬁ%&h@v@bﬁf&ﬁ%@ﬁce
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projpating sba-pestianloomexieadsbayand the dhie mertical portion of the
absorbent mediaLAZ:cauared wih M%P&Qf Eoiﬁ‘(’&?l”&o%%m The HJ)H}(BQYE!%OI{L%
Tl Sl ol R AT
assem when't er malntenance mo |ng 8 IS broug t Iinto
cab%ﬁb“&sd?ﬂ’aﬂ}??mﬂ?‘ﬂ’fén tfead assembly. In this arrangement, the upper

maintendicemicidirganoanelieedfit fes faoribelo%er abgirbestmatdeid>10 Pnclose
retainsrcinderttdod | Iowesomainieianoe anokding 3beandititereigideinsericOdper
formiasarpingailonhigh s agapteddedtwithin themainienabee chassis-88

a”%dﬁlﬁg%%{%%q F&;Lha@e SRING. aRMS, LDEEO% WIENIR TS Hmis JH%&DL%QJ!RL@
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supmoV?“ﬁalo‘?ﬁ)rﬂ% (iom elements ovabie Within the Space definéd th
thé B\Rfélf“eﬁi‘almﬁﬁé%ﬁfﬂjﬁﬂbs%“ﬁﬁﬁ f}‘?éZ‘ﬁbbféPerﬁa?Hlf‘éﬁéﬁE‘ébm&?diﬁ@“ 1164
Asvsbrowrinienfoigy Bd!dithyd Eaphinghunit isphiedd driaplagk teichindsetetiveplelement
106 that fitshiovengheuppenimamiarance nmioltling: 104 e Setiares, todbeent

chagsis188 rlhe ratainel, elemanhdQ8cisnaasemialiyin he: fum PhaN.QRSM .
e”%&%ﬁﬁ‘%%ld aving 310t ﬂeoiafﬁémg % 1QRgdhE 1R I@Epfp&kég%‘&%et!})%

Qfms
through which the rim portion_105 of upper maintenance molding 1% can
prolfFfJ ndnn this unit, the microfibre fabric 103 absorbent media 102 and the retalner msert 101

form a sub unit supported on the pin elements 99 and movable within the space defined by the lower
maintenance molding 95 and the upper maintenance molding 104.

As shown in Fig 41, the capping unit is held in place with a retainer element 106 that fits
over the upper maintenance molding 104 and secures to the chassis 88. The retainer element 106 is
essentially in the form of an open ended channel having a slot 107 formed along the upper surface

thereof, through which the rim portion 105 of the upper maintenance molding 104 can protrude and
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RR0004-SG 157 cappingly engage with the printhead assembly 22. The
upper surface of the retainer element 106 is curved and acts as a media
guide during printing. When assembled in this manner, the components of
the maintenance assembly 23 are contained within the retainer element 106
and the chassis 88, such that both the upper maintenance molding 104 can
move with respect to the retainer element 106 to cap the printhead assembly
22, and the microfibre fabric 103 and absorbent media 102 can move with
respguido dhestippe mhnaintenansesnalding tepeoniact ang wipethensuriace of
the. nzzles&f theRinthaad.assemily 22. Upon assembly and attachment of
the maintgnance aﬁsdemla% 23 ntr%rﬂl posts 26 of the main bodXSZO the catch
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por#]on fthte y per alnterlagnce mdold{ 9%104 ! |I it contacts theld
SUIfACE 0 ??.“hct ad assemply 22 proxima S%°no%z es."The ‘presence of
the"nicPOHBTE FaBIP LS H%@Fe‘%‘&ﬁéf‘&%ﬂt&&t‘% RAMATAET AR ‘RTactS RSy

inkagmn isteirecpriege Hl ohetihe surfizdee ofrtlie prifttheade ebsgdemiohydRol @9 ikich
retaineddwithinether@ibsarbenton ediacl0@0Asdtheipins: 9th aseifra@stof ovedn
any, GreRHRNmARY: | aieralmetionef the.wiRe): actpaliatwWillcanse ARe ximal the
m'%?zfl'é%rerﬁ@%’!é&&%@e m‘e\éﬁb@tﬁﬂﬁﬂk’o@“éﬁ&?& EQ&%MEE@%%%&B% NQZAHESs any

hence erforming a wi mg or ceanlng function. Remaoval of the WI er
]1. moi Hrh éjr sent 0 surface of the printhead assembly 22 to be retained within the
actuator wi n cau

absorbent media 102. As the plns 99 are free to move in any direction, any lateral motion of the
wiper actuator will cause the microfibre fabric 103 to move laterally across the surface of the nozzles
hence performing a wiping or cleaning function. Removal of the wiper actuator will then cause the
arrangement to return to a position whereby the microfibre fabric 103 and the absorbent media 102
are below the surface of the rim portion 105.

In order to perform printing, the maintenance assembly 23 must be moved from the capping

state to a printing state. This is achieved by a maintenance actuator gripping the catch element 94
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arrangement to return to a position whereby the microfibre fabric 103 and the
absorbent media 102 are below the surface of the rim portion 105. In order
to perform printing, the maintenance assembly 23 must be moved from the
capping state to a printing state. This is achieved by a maintenance actuator
gripping the catch element 94 RR0004-SG 158 projecting through the central
removed portion 90 of the chassis 88 and applying a downward force
thereto. This downward force causes the rigid insert 93 to move against the
spkinRganns:Qkohihenehassisddlstowarnd mihe.base of the chassisadkisrorce
MONEMERhRAMSES GNP RRLL TR RRIIIAR L5 O HRe HRRERCRRINGIAIdiNg:
10”11“’ r%%’%gté%tsomtehb%s?'(%%hle HaArmad in the 1 E%&“e%ﬁh%'{?meeﬂt 10 &H%Q gt
ush with the outer surface of the retainer element 106 and does not

prdlﬁ%%a%&%%}’ﬁg 1Rinrsac ghphsciaey Hartne hetaitsr eéﬁ@f‘ﬂ NP 1658 Boés
notsreler dribr ke dr plokitismneT HrsereAfesdiiesa po Betidchr i retatibpe
elenrenttd6arnd thenprittheathassembhy22athiiotigh whishothermediaecanap
passwior peinting: Rdbe pantingosncappetsiatenthgn etainer element L6
acﬁr%ﬁnﬁng‘qglﬁe quide. mggﬁedmgglaem@p@m [ealnes ?@H?&&Qﬁd'ﬁw

supparted on the ur age of the retainer ent

o B e R e S s S
relgﬁﬁeﬁt{’ﬁ‘iﬂl‘ﬁ%”él %fﬁe PP YERErally consists of a main body 13 which
defines an opening 14 for receiving the cartridge will 10, and a cover
assemlolynit]l adapted to close the opening to secure the cartridge unit 10 in
place within the cradle unit 12. The main body 13 of the cradle unit 12

includes g, frame Sirysiule i AaRNHLIR Figr 4A.A08 4B fie Iﬁﬁmﬁd
stryetyre 110 generally ¢o {;nlprrlcse?wsntv\i{]o gndplates 111 anglve? Dass 1£Hte ic
connécting each of the end plates 111° A drive roller 1 an exit rofier

114 €ee thoUAteg BEtvEd Ci‘ﬁiédéen‘ﬂ“b]lgfgglafﬂ‘%ﬁ“d'ﬁ?ﬁbag?ﬁQ"%ﬁﬁs thereof,
such that et Heey dartriigeadiaitnl0 s ebtiainddrvgithinttive | fraimbodyRs e
setademvenn thendrsivewsllen bisrandexitiselleo tidpdihel drivel robtss 1123 HAd
theogxiireleh bid-arg gach driveni RYAPIUSIHEsSRGoBOL0f dLBouriCh dSeen
mq}xﬁlﬁ%‘}ﬂ&%@ﬂ? LLINg aNdaPIRIES Qu%lﬁ[‘@hgﬂ}@@aﬁ%%@u% ‘i'a?s ey AN e s
roIIers VI? dg\éesr%?\gp arLST ]é]igl S§ x1t ro e”T %‘Ve roldz}lﬁﬁ% an
ensures FI bot cfrlve I’0]| e eXI roﬁer E?l. are ariven adt %he
safftl SPBdd*arefist 5 s Gcﬁ’fﬁsﬂi’fﬂ %Srﬁ‘g@fe‘ﬁf PAS8 ARSI EAL MRS Hghe end
throeigh! thengdririreenging’ headide passtiheljsrintheddvassermip 2B ofdhes a drive
cakidgactnityk@mAnmaintenanceedrive rassembhy iht 2xs mieuntededtorihe other
enchlatRed LlsiORPO SIS Pons A Phstdd of e FBa@intenange drive.assembly
117.QUMRIGER AMAIRNLE MEnWAIGh S Qpesatively
A maintenance drive assembly 117 is mounted to the other end plate 111, opposite the DC
motor 107. The maintenance drive assembly 117 comprises a motor 118 which is operatively
connected to a maintenance gear 119 and a wiper gear 120. The maintenance gear 119 is in turn
connected to a maintenance actuator 121 which is in the form of a rod having a hooked end that
extends a distance within the base plate 112. The hooked end of the maintenance actuator 121 is
shaped to be received within the catch element 94 of the maintenance assembly 23 so as to
raise/lower the upper rim portion 105 between the capping state and the printing state. The wiper

gear 120 is similarly connected to a wiper actuator 122 in the form of a rod having a pair of
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connected to a maintenance gear 119 and a wiper gear 120. The
maintenance gear 119 is in turn connected to a maintenance actuator 121
which is in the form of a rod having a hooked end that extends a distance
within the base plate 112. The hooked end of the maintenance actuator 121
is shaped to be received within the catch element 94 of the maintenance
assembly 23 so as to raise/lower the upper rim portion 105 between the
capping state and the printing state. The wiper gear 120 is similarly
copnreied taadwiesaciiatas Lidad ibuthe fornnohay addaaving adaik phe 112,
RROPAE-»GA0R REojesHans axending heraitom: ThaviRgr.Aciiaiariane
similagly extends within, the base plate 112,..and the projections are . pin
positione a]Iong the wiper actuator 122 so that they are aligned with the
wiridBH porioRs 2 B el thebase of the maintenance chassis 88 so as
to contacthgapiereate Aish ts P B tHe sriiaitteh e aEsBRMIRA 231 THe As the
mainterafhceidiiveiagsepablipnld Thisrelownrindsolationlimisigh: 464 ard R6B.
Asiibe imetakd i sk directionah.oprratiosoftaegiotar inons ditectionimill
Falil?ﬁféfh?e&’\’)lpﬁé Qe 1RRJQHDOYELD i@t&&%&%ﬁ! Qckwiss, direclion as.abawn
n 'f'egw‘};%A-elrhl‘?oWhPa?E.QE‘E‘[héL?aQS’eé‘?&t%nr?ﬁ%Q a8£th%”an%%2§ frmed onthe. 1)
surface thereof w ich comes Into contact Wlt?] anarm 1 f[o the wi er
actligtd sl THE P HRAI DY IBTSASNKE E PRISEY dﬁ&‘i‘ffﬁﬁ"i‘é‘%“éﬁ‘hf‘é‘&‘l%w
theratias 247 threnwiprspnae thiziers8 224 piyetshsithettieenth® ghejethons hermired
thetgonmong igan tipweasd dirsciiomdirougiviihéwhadowiopof tiensezén the
maintenancamchassis &and againstihppidnclamants @9.dherebyaringdhe
migro.. frg fedrig.d Q3againgt the.sHifaces of fiheraﬁ%wlétl%@rﬂlé’ssﬁﬁmp&{ o WiRer

rotation,of the yiper.gear 129, will result n the am, 124 returning jo s neyitral
poémon. L%t_eraf movement can be appllecf t0 the wiper actuator ﬁ@gdlbe to
thdPrase BN AdHOHENSh é?édf S b‘bﬁl’éﬁﬂﬁ@%‘?ﬁf’é &%ﬁ‘?ﬁé‘%@r
gesch 2@ Oporiewhhemririeeaean bordidedsteingds the entire wiper actuator to
move laterallyr against theapetdringspringik26asAgenzbdielementsli2 @ igsed
provded tomense e positian.of thempeuactisaternsuch thatthe stateuatthe
p“ElU@ﬁ%Q GaRRe readily determineg, a0 %‘E’ﬁ{e %&PQJ&PE’S‘% ﬁ%ocﬁﬁ&goﬁté}kﬁrg’sf
thethetn thead assembly 22, the motgr dJ.18 IS revefrsed resulting in the vy%p%r
n

gear fgf’ow‘ SVIRG IR & clockwise HIFEChion S8 SHowS in Eig 46K and 5 tounter-
clOCRIGISE VBT AS €HsW ih oty BB RBEISH I RAE $FihEFeaIDe ih°
thigwdireetionceAsuves dhat ihe wiper sctiiztoripivotscieca doverivarddiresetibn
awayinfrordReum gintenan e assembik 3 doweversas shomgn4arreieieayly in
Fig4&Bonthis #RLRHAR caMSe S Lp el gRak 128 REQVITL RRENSIRNEY 130 of

sutfage; Ale. WRSE95Alel E‘Ru‘aﬂ&ﬁg%é’i{éﬁ’eﬁﬁ Gt YHQM&QQH&%&'S%F S hgyahd

in turn cause the maintenance gear 119 to rotate in a counter clockwise
.a d{)wnw rd_direction whlf_h n 2:1 [g.the catfh element 94 of the maintenance assembly 23
direction'{as shown in Fig. 46BJ. Similarly, &
causing the upper rim portion 105 to retract and assume a printing state. Similarly, the sensor element
127 can sense the position of the maintenance actuator to control operation of the motor 118, and
hence the desired state of the printhead.
Referring again to Figs. 45A and 45B, a pair of cartridge unit guides 131 are attached to the
end plates 111 to aid in receiving and guiding the cartridge unit 10 into the cradle unit 12. The guides
131 are angled to receive a surface of the cartridge unit 10 such that the cartridge unit 10 is orientated

correctly with respect to the cradle unit 12.
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projection 129 formed on the inner surface of the maintenance gear 119
contacts a pivot arm 130 of the maintenance actuator 121, thereby causing
the hooked end of the maintenance actuator to move in a downward
direction, which in turn grips the catch element 94 of the maintenance
assembly 23 causing the upper rim portion 105 to retract and assume a
printing state. Similarly, the sensor element 127 can sense the position of
the maintenance actuator to control operation of the motor 118, and hence
the desiregt siate atdheiprintheadiiRefespngiagaibetaifigsind oM and 458y ac
pajf ahcarridgs,ulikgrides &%ﬁﬁ@@é‘i@&h@ﬂr&%@% gndRlates ;lnlégtas@iqnm
et auding G catieqs w000 e Sadie O, Te s
131 are an to recelve a surface oft e cartrld e unit 10'suc é
cartriggy %ﬁﬁeﬁtﬁsalbdn%oﬁﬁeéﬁﬁchSr?@@tﬁ}Wﬂ% Sr‘%é%“ﬁ%c"f’i‘b“tﬂ‘é ¥Ps %C%Pﬁt“ff B
RROOUL- 9@ PEOFHeLemttel efScirBRitonsF edstistipg e opeidktiormehier
printrenginetiznd wheuiCé b Ciohite tprintheadiassemioly @Raigs protediee KB g9
prirfedneinGuitiRonrd(BCGR pbl32aAssshiayn.in Fig 45A, one face of the PCB

132 FOntﬁ'LfLﬁo‘%l?&?éQé?ﬁ& flevices %3%@%5%%&9@998&%%%@41I@fand is
receiving lx;;\nd dlstrlbutl the dat a}g% power received from e1>§r7eIO al - nd

mounty with arms hav a claw
sources, w I|St the Ot]ﬁ ce (6) t B Inc dlés I’OWSPOI} ectrlca contacts

135 &Y S e é&%}@fthéf-é%%m&% protitied %ﬁrﬁé‘éﬁ?#&? YEERSHitti Ry e

poWée dprdr deitiprsisrral doraethisivior Pedproriing elecicalitoritaberypethel fléikh

PGB dégrigantiolling the nozzles of the printhead assembly 22. As shown

in isolationdRckig pviathariic B 1drterms partofafke Bassembly 140, aad is

m%@'@%&ﬁ%’ %%%EY!Q{BIH?%%&?%’XI{%&% Qfolt}lgﬁ‘hég&%rﬁ aying: %E%‘é/ & rUQE
recel ana r 1IN POSILION. AS S n

of (e A e TOR Rt S I S T e R S bl oo e

recBivi HBIQ‘WSBK%BP%WB% FreKEiBrrs Ay LA the Barp SEe b mid 'Hilfbe
desehibediselksnvmpreardereto hrovidesstadsilityhtothrer @B B8R vdY it fefrseefribed
between:ithet tvien @SB3 G @lySupporiubad 038 isdgeatirad, te stheranmig 4536
and the RGBahongihe hatien edae of thaRLBnls2ic opathenfaca thadantaly
co Q&@UQ%UL%F%@ REG.dBviGH %é&%%?ﬁd@é%@?ﬁ%fﬂ%%ﬁr\Hb/rrﬂa%e T the
upport b {hel?’?’m!r‘a%uaz plyjre 'té(tsﬁfeﬁtfkwf‘?%? 139 moynted ﬁ!?”.% %SJO"XFIH
surface. ar wheéls are Spring 10 ed SUCﬁ aft ey can ove re ative

to t’HléC'i‘dW@? Yt BPHE SO PSR Bt gtib WithiTd SO ed BrTHey Sdctontr
11gowhvers thePEB@adStmbly 140 is mounted to the end plates 111, as
shown inTkdgPdb Assénbigatshieldvddd inatiachedderihedRCB 1325ias showntin

Fig: 2 sugbdhishibsubsiantally, GRVEE:HeS PR HeuisgS 43388 swing
Proieis pe.oRRE G fgyices frop.any. EML ek mayiRe MIthiIRINE 35 are remote

from the electrical contacts of the flex PCB 79 and the cartridge unit 10 can be readily removed from
the cradle unit 12, and a closed position, where the electrical contacts 135 are in operational contact
with the electrical contacts provided on the flex PCB 79 to transmit control data and power to
facilitate printing from the nozzles of the printhead assembly 22.

As shown in Fig 49B, an idle roller assembly 145 is secured to the end plates 111 at the rear
of the cradle unit 12 and includes a plurality of roller wheels 146 which are positioned to contact the
surface of the drive roller 113 and rotate therewith. The idle roller assembly 145 ensures that any

media that is presented to the print engine 1 from the picker mechanism 9 of the printer unit 2, is
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vicinity of the printer unit 2. The heatshield 143 also has a latch mechanism
144 provided therein which mates with a clip provided on the cover assembly
11 to secure the cover assembly in a closed position as shown in Fig. 49A.
The PCB assembly 140 is pivotally mounted to the end plates 111 at pivot
points 141 provided at the bottom of the arms 136. In this arrangement, the
PCB assembly 140 is able to swing about its pivot points 141 between an
open position, wherein the electrical contacts 135 are remote from the
elegisicabacadaaissal dhaiflaxsReBhnd Sand the carvidgaanititO.canvhel readily

remaveat fram. theucradle Ml 32,raRd.A-clRsed iesitiaRmyvhere the electrical
contactsllh35 are in eﬁmonal contact w ith.the. eteg%tqggl co gtctg,1 grqyolgﬁy

QVEr asscm shown 1n its

on the flex PCB 79 to transmit contro olS Oasfﬁo power to ilitate printing
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rollEHEs e Thiys Iy 5! Seciteiredhereverieritaies ha edrlttse rdar difitHéscritle
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114snftecelssed positionowa st il Fidlen 83 thef disnrigisdnsshuibteRsion
whickein dunp causesdheiPCB assemblyrddiiocpitotitowards the closed
position, AhSAQWN 1P 61 OSSRSHRRIR tigovaQA e HBIThIS RO SiiGMsthe elaciigal
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correspopdin elegtrlcq:l confact t{ne flex PC théee gprlrrltutmeefit . i
Shi'that ¢ power and data signals ca be fransferre £

assembl

thé?‘ﬁ'ﬁé%é/@gﬁd\}vﬁé Hpﬂ‘t’éstf{f\?‘éih%{%‘gem By BoBvaLr e e 81 P Sirbite Ayt
shotirrieyifigy 49Ceathelaiiat herienteplatts 1AMpivdtetowardstheodrsnt df theh
cradigiassenilytheebyrislievingntansienonwine splingdld 2cardicak sifig e
sprRQuRIRecRmeslack. FsdhtuiRdallows theReBiaasermbly:ia:pivot anway

'”tﬁoé’t!?ngoﬂ%ﬁ'}@%ﬂtt% as L%HQA@{lellﬁlﬁar%Qe@mm§P5§1&3&§'£19{‘1 Iheglssrical s
contacts 135 of the P é

provided therein, which enable the dellvery of ink between the ink refill unit and the cartridge unit 10

C COVEI a

to occur in the manner as described below.
Four T-shaped openings 182 are positioned at the corners of each docking portion 149 to
receive the bag constrictor actuators on the refill. These were briefly discussed above in relation to

the ink storage modules 45 and are described in more detail below.

Refill Unit
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away from contacting the corresponding contacts of the flex PCB 79 of the
printhead assembly 22, to thereby enable the cartridge unit 10 to be
removed from the cradle unit 12. In this regard, the act of opening/closing the
cover assembly 11 also performs the function of disengaging/engaging
electrical communication between the cartridge unit 10 and the cradle unit 12.
Referring again to Figs. 49A - 49C, the cover assembly 11 includes a number
of docking ports 149 formed in the upper surface thereof. In the embodiment
shown theks sre five-deskingnpasts vid 9pravigedinwithiaach decking:poit 10.

corgspeRding:ta gnewiiha ik %9@91&@@%@@ ﬂémﬁéqb@ dReKInARARAAR
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unit for su X ['ink’to the Ink storage modules 45, AS mare cear
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Fig. 51B ér‘i?iliﬁ‘éiﬁfd‘é%a&"r HEGEB TSR %eﬂﬁaaf‘bfﬂf&&fétﬁ‘i@??f?ﬁfﬁﬂaﬁbﬁ%ﬁ%
matesTivithagarkintg oe sH0yfarmsdrinroheleoy drirede syorstrider reesietse
inkeefitizunit imdlookisgppositiondgd substartiathysgylindiicaluink outleiib8ealso
projecisfiem:the waderside @f the basgiassambly fendelveringdnkdntoidhes
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31 rS|de o the ba e asseme 156 for %) tu[%tl the dn ft and %utlet vﬁves
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QA As described above with reference to Fig. 12, the constrictor actuators 190 actuate the bag
constrictor 43 of the ink storage module 45.

The base assembly 156 also has a filling port 192. The bag 163 receives its initial charge of
ink through this port which is then sealed with a plastic sealing ball 193.

Referring to the exploded view of Fig. 51C, an ink bag 163 is sealed to the inner surface of
the base assembly 156 for storing the refill ink therein, and is made from a deformable material which
allows the ink bag 163 to expand/collapse as ink is supplied to/removed from the ink refill unit 155.
An ink delivery needle 164 extends into the space provided between the bag 163 and the base

assembly 156 and provides a passage for ink to flow to the outlet 158. The end of the ink delivery
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chip reader provided in the cover assembly 11 when the ink refill unit 155 is
docked therewith. A constrictor actuator 190 projects from adjacent each
corner of the base assembly 156. The constrictor actuators 190 are slightly
arcuate and rounded at their ends. The constrictor apertures 60 (see Fig. 14)
in the top 42 of the cartridge unit 10, are correspondingly arcuate. The
rounded ends and arcuate cross section allow the user to easily align one
constrictor actuator 190 with its corresponding aperture 60, and the curved
suraees éntuitive g uid e iheariothereonstisdos actualarsy 190aintg akignameant
Wi%rxh@igaﬁ@&Qggﬂyﬁpmﬁ%ﬁég@@é Jhis helpsitondack-hedefilh wail M4t the,
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the jpdication portion 168 aligns itself with a
The cover 157 fits over a portion of the base assembly 156 to enclose the ink bag 163 and
ink level indicator 167. Likewise, U-shaped docking clasp 183 fits over the cover 157 such that its
legs extend beyond the base assembly 156 to engage the cartridge unit 10 when docked. Clips 170 on
opposing legs of the clasp 183 snap lock onto the sides of the cartridge unit 10. This holds the refill
unit 155 substantially fixed relative the cover assembly 11 for reliable and efficient transfer of ink.
An opposing pair of leaf springs 184 extend from inside each leg of the U-shaped clasp to
press against the sides of the cover 157. Adjacent each leaf spring is a pivot 185 designed to engage

a fulcrum ledge 186 on the side of the cover 157. This pushes the legs outwardly, however as the
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transparent window 169 provided in the top surface of the cover 157. In this
regard, at any other time, i.e., when the bag is other than substantially
empty, the indication portion is hidden from view. As the ink dispenses, the
nature of the ink bag material causes it to deform and collapse in a
non-uniform manner. Each of the edges of the upper surface of the bag are
unlikely to collapse at the same rate. As such, the length of the ink level
indicator 167 is ensures that the indication portion 168 only aligns with the
window sb@9giacthe: caven 154 anaeadlatihe edges of thewdefomable: bagise
uppaq:gldgyﬁfl@tq@ have fully collapsed. The ink level indicator strip 282 is initially

in a folded IsEa1te Wltflf' the .ind |c |0(Q1 / rosrl}rl ag 168 be gn gca[ttgq gql thelsigép 282
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18@91[.]&*511 gsideLlihe coverdod dhisRushes the legs.Quwardly noweyer.as
the 904 §1(%10]f1§ thﬁlvoii 185 engages the fulglrum 186, the clips

r
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source of the ink contained within the ink refill unit 155. The information can be readily transferred

to the control circuitry of the cradle unit 12 when the refill unit 155 is docked into position within the

docking port 149. For example, the control circuitry of the cradle unit 12 is able to determine which

of the ink storage modules 45 require refilling and whether the refill unit 155 contains the correct
type/colour and amount of ink to facilitate refilling.

As shown more clearly in Fig 53, the valve insert 49 of each of the ink storage modules 45

(see Fig.10) is arranged such that the ink inlet 15 is aligned with the large circular opening 151

formed in the docking port 149, and the ink inlet and outlet valves 16 and 18 respectively (obscured
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lever the clips 170 out of engagement with cartridge unit 10. The refill unit
155 may then be pulled off the docking port 149 of the cover assembly 11.
Fig. 52 shows the refill unit 155 docked directly with one of the interfaces 61
of the ink storage module assembly 11 of the cartridge unit 10. The cover
assembly 11 and remainder of the cradle unit have been removed for clarity.
The refill unit 155 is shaped, or "keyed', such that it can only be received
within the docking port 149 in one particular orientation. The ends of each leg
of thaelishapesiclasn)183 aesiginificantlydifferanipaidhssso thatthakuser is
lesg kel AHemRhifEarRk Hhg.unitdRRARcK49HaRE ke eylé,n@lai@@,iui nlktqygtlet

158 '§a8ff et rom ﬂ@eﬁﬁ%%ﬁﬁ's%‘?agéfa%smﬁ 19:als0,,9uard £ a%'”s}nsb comact front,
doc he refill unit 155, As prewously Iscusse seo

do8iéﬁf¢“bwﬂftfa?§eHS%“&IP&P@‘&%YF&YM opening 151, |nto WhICh is recelved the
cylindricdPitik pitier: hsBk deritrsin Afierepiyartntysmkaetihtef Wi thecvdahe
actyatorgritb9dre wetaigad? Fhetcrogs sectiodscdfigachicof iheskrintetiaotieg
elementmanershapadisoithat Dniy.the corresty.eelourad ipkneafill iwillndhe
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refibanibdibSrandieading anet reeeldngsdatoy mations stekedtheraen pRuUeh a
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12nwiaiestietits vsfillgundt 265518 idotkel fiate posiioniWithinStheo dedkines port hg9.
Fomexampleydiheicontrol circuitry of the cradle unit 12 is able to determine
which  ofthgdnk.sieragesmedulesh d epuinsnrefillingandowhetiendhenafilln

unit 1ge:ican lﬂrﬁeﬁaésg%ﬁr‘% PA’Q@&HQJQ%@%%@EPBH&L@ 0K B9 RCHIRLS . 1eak
ref%Jllng[ As shown mo ear in FI/)%? the val e msgrt 49 of eachfjof the
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RRO0O45Gi365 by the. tri star openings 152), are aligned with the smaller

circular opeNiIA$ 378 AsWheink (efil ik h324s BrRuakiyint.pasition mitkin

the;docking RRLEL 49 REIIK QUIR!1R3.07108 S5l WalkiddRna Figs. 54 and 54D
respectively show the views of Figs. 54A and 54B illustrating a state of the valve arrangement during
refilling.

Prior to refilling, as shown in Figs. 54A and 54B, the ink inlet valve 16 is in a closed
position, thereby preventing the passage of ink or air from entering the ink inlet 15 and making its
way into the ink bag 46. This is shown in Fig. 54B, whereby any ink present in the passage between
the ink inlet 15 and the ink inlet valve 16 remains in this space. An o-ring seal is provided at the ink
inlet 15 to maintain an air tight seal around the ink delivery needle 164 of the refill unit 155. In this

state, the ink outlet valve 18 is in an open position thereby providing a passage for ink to flow out the
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contacts the ink inlet 15 of the ink storage assembly 45, and the valve
actuator pins 159 contact each of the ink inlet valve 16 and ink outlet valve
18. In this position, the ink delivery needle 164 penetrates the ink inlet 15 of
the valve insert 49 as the spring loaded seal ring 165 retracts within the
cylindrical ink outlet 158 to form a tight seal around the surface of the ink
inlet 15. The seal ring 165 is able to ‘ride' up the ink delivery needle 164 and
is loaded such that upon removal of the refill unit 155 from the docking port
149k the.sealringhistetuwagst to iis protectiorapasiion via actionseliaiseglng
SPHRg.+60 eéba%ﬂih%g%%@@fma@wmg% Whe-ink reaiped withininkhag,46.0f the
ink  stprage mod L%glgllnst 4n g\acci(onstant state of Negative pressure due to the

ressure during
sprlng element ying a cohstant expan5|o force to the ink ba
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illustgatingaistateh ofethressial vedariang emefit baforeanefiling e amds Bigs: ohGhe
ang Haldi respectively show the views of Figs. 54A and 54B illustrating a

state of the valvearr Qcﬂﬂt%m%bte%ﬁmgmﬁ ﬁ'lHQQpePJJ&%EﬂJ Gilling, @ﬁeis&qmtbﬁl
Figs, 5 Aand 54B, the ink inlet v? §fe7 IS I'Fe Slé:eosefnl osmon thereb

collar 39 towards the lower con trlc or col to bow nels 5 igld CO! str t he
preventing the passage o or ailr rrom en erlng ein |n et aking

its ooy ints tHE ite B%emthvﬁ%%f‘swo@\ﬁq A #ﬁb@sz“%ﬁéfréweaﬁWWes the
presg¥ivimrebrerpadsajebiretove én raieninisinietvid ndethiecink derletisialve 16
remains iwvthiisispacen Areoisingsseal is: provideidiatthe ik rimiebdSotexemplary
maigtaimnals Ak fight.s6al ekt e ink dglivary.nees|ed64isfdhg e il wpit
15@61[&1%9 it%e art without departing from the scope and spirit of the present invention. Accordingly, it
is not intended that the scope of the claims appended hereto be limited to the description as set forth
herein, but, rather, that the claims be broadly construed.
(Amended Jun08)
Throughout this specification and the claims which follow, unless the context requires
otherwise, the word "comprise", and variations such as "comprises” or "comprising", will be
understood to imply the inclusion of a stated integer or step or group of integers or steps but not the

exclusion of any other integer or step or group of integers or steps.
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state, the ink outlet valve 18 is in an open position thereby providing a
passage for ink to flow out the RRCOO4-SG 166 ink outlet 52, down the ink
downpipe 30 and to the printhead assembly 22. As discussed, the spring
element 54 establishes a state of back pressure within the ink bag 46, and
the printhead 22 draws the ink from the ink bag 46 against this back
pressure during printing. During refilling, as shown in Figs. 54C and 54D, the
ink refill unit 155 is docked into the docking port 149 such that the ink outlet
158 engageswithctheninlpdalehdd ohiheivajvaiinsarbd9raneidhealMem it),

acmotgxypm.lﬁ%ﬁm%vmtg &ngﬁg@mﬁm&wﬁak@aqgvmy&%m%&%r As
shonn in Fig. 54C onta tI}}ap“elayalve %‘f [ Irl}o théee ink utle valve

mission O 1’1 fornd o sg%es on 1101 matio rived romt
0]

18°causes the valve 1 and close, there preventin
furtARFIAR oW Ao ﬂ‘i8“?r‘i%%’ﬂéf%?lt‘éi‘%Pi%dé?uﬁt‘ﬁ%%&d%%“é‘ﬁ%%f 27! "fﬁh%ﬂ
redeidisiprEEent in the passage from the closed ink outlet valve 18 to the
printhead assembly 22 remains stationary until the ink outlet valve 18 opens.
As shown more clearly in Fig. 54D, when the valve actuator pin 159 contacts
the ink inlet valve 16 and depresses the valve, the valve opens allowing a
passage for the ink to flow from the refill unit 155 to the ink bag 46. Due to
the back pressure present in the ink bag 46, the ink is drawn into the ink bag
due to the pressure differential and as the ink bag 46 fills and expands with
ink, the spring element 54 maintains a constant force between the ink bag 46
and the retainer element 55, thereby also maintaining a constant back
pressure within the ink in the ink bag 46. This continues until the ink bag 46
reaches its maximum capacity whereby the pressure of the ink present in the
ink bag 46 equalises with the pressure of the ink of the refill unit 155 and no
more ink is drawn from the refill unit 155. Bag constrictor actuators 190
extend through the apertures 60 to press the upper constrictor collar 59
towards the lower constrictor collar 57 to bow the side panels 58 inwards and
constrict the bag 46. As discussed above with reference to Fig. 12, the bag
constrictor 43, re-establishes the negative pressure in the ink bag 46 as the
refill unit is removed, by releasing the constriction. While the present
invention has been illustrated and described with reference to exemplary
embodiments thereof, various modifications will be apparent to and might
readily be made by those skilled in the art without departing from the scope
and spirit of the present invention. Accordingly, it is not intended that the
scope of the claims appended hereto be limited to the description as set forth
herein, but, rather, that the claims be broadly construed. Throughout this
specification and the claims which follow, unless the context requires

RRC004-SG 168



otherwise, the word "comprise", and variations such as "comprises" or
"comprising™, will be understood to imply the inclusion of a stated integer or
step or group of integers or steps but not the exclusion of any other integer
or step or group of integers or steps. RRCOO4-SG 167 The reference in this
specification to any prior publication (or information derived from it), or to any
matter which is known, is not, and should not be taken as, an
acknowledgement or admission or any form of suggestion that that prior
publigation oximfopsation derived from it) or known matter forms part of the
common general knowledge in the field of endeavour to which this
specificatiosirelates e RRQQA0E& @13l & MVIRATTK SofadeAdMIEN b thht AppaéHlinknit
for refilling a negatively pressurized ink storage compartment that supplies
ink® (P S BFERG R4 a MBI 0igPel RSIhAIRT SHEH U VAIVEE the refill unit
comprisinge& Ladyisoniainindaniuantity of ink; and an outlet valve actuator
for closing the outlet valve as the refill unit engages the ink storage
compartHet e xR Pefin it ebeorting Yor B! Wietairthe hKk'sisfage
comparimant has an inlet valve and the refill unit further comprises an inlet
valve actuator for opening valve as the refill unit engages the ink storage
cofpartmentk Sl pminkeeefilhaimitcage drahagitchel aimtoragherainr ttirat ide tvalve
actuatonand e atutlethabsepactuatarareveoniiguedosaitiiatitkesoutletivahie
is clesedheiera.thedniglvalve is opened as the refill will engages the ink
storage compartment. 4. An ink refill unit according to claim 3 wherein the

inl tvalve acu ft;or and th outlet valve actyator are both sylgqot- ike

efill unit according to cla rein t e 1n S Va V .actua the outlet Va]I e
pI’OjeCtIOHS W F] a tri-star cross sec IOI’] orro g resistance In Y

latérat eirectafe ! saahReraiiii optcattordi hﬁ% tE‘fat‘r‘ff ZF‘\XFHe peshctHe Pefiifl!
uninhasaandmdlieelosedrimkegutiet, wherein during use, the ink outlet
opens and forms a sealed connection with the inlet valve as the refill unit

engages Afﬂ@nmléfﬁlt%ﬁlg&&&}t@ F&%ﬂ?&eﬁ&r@reﬁ iR filidd Dl RGGREINGAt@CIRB ive
InCa%[tp 9 aatg%oﬂ s%lcqrﬁpdrg sf(\’)vgtl?Q tr1- éﬂ?t Igsérgggtlorl: I’1]0r I'(():bal'lﬁ grghngu rrglsgstance in

comprlsmg the In storage compartment and an ink feed system for
all late 1r ctl ns.
cofnéction to thé printhead assembly

5. An ink refill unit according to claim 4 wherein the refill unit has a normally closed ink

outlet, wherein during use, the ink outlet opens and forms a sealed connection with the inlet valve as

the refill unit engages the ink storage compartment.

6. A refill unit according to claim 1 incorporated in a cartridge unit for an inkjet printer, the
cartridge unit comprising:

the ink storage compartment and an ink feed system for connection to the printhead assembly
with an array of ink ejection nozzles,

wherein the ink storage compartment has a variable storage volume and a displaceable wall
section biased to expand the variable storage volume to generate a negative pressure therein, such that

ink does not inadvertently leak from the ink ejection nozzles.

7. A refill unit according to claim 1, wherein:
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with an array of ink ejection nozzles, wherein the ink storage compartment
has a variable storage volume and a displaceable wall section biased to
expand the variable storage volume to generate a negative pressure therein,
such that ink does not inadvertently leak from the ink ejection nozzles. 7. A
refill unit according to claim 1, wherein: RR0004-SG 169 the ink storage
compartment has an interface for receiving the refill will, the interface having
an inlet valve biased to its closed configuration; and the refill unit further
compriset: eRgagamafaumationsifarteleasablyengagingdhe intesface; and

anjplal ¥aMe asuaiel fonoReRingMag-letyalve as the refill unit engages the
ink interface sp that the ink in, the body is in fluid communication with the ink

storage compartmenter 3 AN Ink refill unit according to claim 1 for an ink

cartridge having tHEHEY AV pIELEEH b iR & OF Y& 2 SmBArtment and an
interface for recitrg thereRIPURICPERBS HoAacal vy alhurhsaiechsded
inlet valverarfideaoniotnhalhk operr@uyilet Yelrepbotirifoflwich demknwnigation with
the ink stesageme@mpartment, wherein the refill unit further comprises a
docking portion having an ink outlet and valve actuator formations, and

whgereln urn?(g use.. the d cklnLg poﬂjon re eaga(pfy S the interface to
actuate the inlet and the &tiet Valves o the Cartriay 31} aﬁ!’“&%ahvemé’%?sé‘r‘ﬁz

botly BEEILBBTHE P FRtiFE T EL4tFE 1 th é"‘ﬁﬂl?“étt %‘Qﬁr@ﬁ?ﬁbé{ﬁrﬁ‘éﬁaﬁy A
refilloidinboebidint torerineren fureher somip HSIng coaminkabenieth daélpstorage
repressunzing arrangement, wherein upon engagement of the refill unit with

the ink steragie Gompartimnant: theprep resurZingAlangemenitausespart of

the Wnitipheinwargly depressed as the ink from the body is drawn into the

ink storagv% corrgierartme tthr %h the In}(asalfl) let b tlve Fpress re unt|I
0

use portion re S t (] Hlt ace to gctuate t!

pressure ‘equalization, an Up se uenlyanéegﬁgagemen £ Of the refill nit
frofACHB K" §T&Fé§‘ét‘86’r‘ﬁﬁ%ﬁ%mlé Pﬁ‘“’tﬁ’é f‘}oé‘b?‘éé’gﬂfrl’ffﬁb%a?frﬁﬁ JEE FEEESes
thehinnketrelhgeckepressend part of the ink storage compartment to re-

9. A refill unit according to claim 1, further comprising:

an ink outlet; and

a repressurizing arrangement,

wherein upon engagement of the refill unit with the ink storage compartment, the
repressurizing arrangement causes part of the unit to be inwardly depressed as the ink from the body
is drawn into the ink storage compartment through the ink outlet by the negative pressure until
pressure equalization, and

upon subsequent disengagement of the refill unit from the ink storage compartment, the
repressurizing arrangement releases the inwardly depressed part of the ink storage compartment to re-

establish the negative pressure.

10. A refill unit according to claim 1 incorporated in a cartridge for an inkjet printer, the
cartridge comprising:

the ink storage compartment having opposed wall sections connected by a flexible wall
arrangement to define a variable ink storage volume; and

an ink feed system for supplying for supplying ink to a printhead with an array of nozzles,
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establish the negative pressure. 10. A refill unit according to claim 1
incorporated in a cartridge for an inkjet printer, the cartridge comprising: the
ink storage compartment having opposed wall sections connected by a
flexible wall arrangement to define a variable ink storage volume; and an ink
feed system for supplying for supplying ink to a printhead with an array of
nozzles, RR0004-SG 170 wherein one of the opposed wall sections is
displaceable and biased to expand the variable ink storage volume to create
a negativenpeassidie iR thedikvsicrageseampartiment fosavoidingd inadvartent
ink[eakage, fiam the Rozzgs vl As&Il Uit aceding ia.<aim Lowperein: the
interface I %ﬁ(yaf(v 1;91{ t%ontrqlllng ink flows into, and out of, the storage
compartment; and the refill unit further comprises an ink outlet and valve
actuators for actuatlng the valves when the refill unit engages the interface,
such that\tsevailsartinatore Act At he valve in a predetermined
sequencehelRerAceeifillvaimit foccorditige iokdlammintofardrefiliinge awriakcoaptridge;
thahdorms part of an inkjet printer, the printer also having a printhead, control

circuitry gnd.an JH]I‘?JF@&%JQ&E%&%Q%&QM@ DAAING. ARG L LUK YRESIR the

refill.an tﬁfr%F'i'Penﬁt%Qmest eelsntgf ik quilet.and E”aﬁmﬁ)rctﬁéré:%d't fc?r storing

information relating to at least one charactenistic of the in ierein,
duPﬁ%‘betEfgé?eﬂféq}ﬁlécﬁ]ory circuit allows to the control circuit to mterrogate it to
verify that the ink in the refill will is suitable for the printer. 13. A refill unit
according tgitlaimcloiticprposate doimetillpri ntheadrmainterfanceaass eniiy for
anpinkjehppiibead niheprinthead-havirg-anoszia plateenwihansairayefing
nogzles fosmed therein, the printhead maintenance assembly comprising: a

capper to cover the arra of nozzles whe (ﬁp thead IS not |tn use; and, a
erein the refi nit further COIl’l I'ISCS an1 tle amemor circuit for 0r1r’1

cleaner for engaging the nozzIe piate an mpﬁgg across the nozzles,

wHé%W?HB%T@%&Ft|§3ﬁ6’§ﬁfgﬁéﬁe‘ﬂ)s€f\/%t€ﬁ“&p sing sides of the capper. 14.
A refill uniteeeotdirgyte Gransmery wiseitallethe prirthvbdraddemiplygye it o
incerpotated ik anbinkjietnjp HRi@EHEIN PRSIHGT.

13. A refill unit according to claim 1 incorporated in a printhead maintenance assembly for an
inkjet printhead, the printhead having a nozzle plate with an array of nozzles formed therein, the
printhead maintenance assembly comprising:

a capper to cover the array of nozzles when the printhead is not in use; and,

a cleaner for engaging the nozzle plate and wiping across the nozzles,

wherein the cleaner is positioned between opposing sides of the capper.

14. A refill unit according to claim 1, wherein the printhead assembly is incorporated in an inkjet
printer comprising:

a maintenance assembly for moving between a capped position where the assembly covers
the array of nozzles, and an uncapped position spaced from the array of nozzles; and

a motorized drive for moving the maintenance assembly between the capped

position and the uncapped position.
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a maintenance assembly for moving between a capped position where the
assembly covers the array of nozzles, and an uncapped position spaced
from the array of nozzles; and a motorized drive for moving the maintenance
assembly between the capped position and the uncapped position.
RR0004-SG 171 15. A refill unit according to claim 1 for replenishing an ink
cartridge in an inkjet printer, the ink cartridge having an interface for
engaging the ink refill unit, wherein the ink refill unit comprises: an ink
storage compammesntiia:dogking pattipnsfasangagingithe intakfagared theink
cagridas ithe dacking.pRrtionhaying.a.-kase plate with an ink outlet for
connection to. an inlet perten tgrelzsggterface; and engagement formations for
releasably engagin the mterfgce, the engagement formations being formed
on the transvefde ceHEE & 8P ie base plate, and wherein the centre of the
ink outlet is spat&uMrERT e Frans\RsEe durtier Rhide cagideerdfilodrfe aeEerding
to claim bpwisetein ptheviitkasioragktcompadtiventisyrartiaky tefindddyna
tubular flexible wadkand: has.aoconstriction meghanismfar.constgigtingthe

flexiblg t%a&we}h@&g&%ﬁ%@r&n&@@g éﬁE}QH{étoﬁHEdanE"ﬁah@Ka{@fi|| _unit further
comprises, a docking por E%‘é%%%&?ﬂ aging,the interface of the;cartridge, the
docking portion having an ink outlet for connection to an inlet port on the
interface, and a plurality of constriction actuators for actuating the
congtrictidrriiaehieisinzds dhe inkesfiil: unit engages the interface and
releases thénkenstrctionmedhanigmyastihe inkwefilk nibdisengages the
inteshasiod hedrpfillonnaseordingdasiair:t fen veplenishing amihilk:cattridge

in an inkjgtpringer, SRk GastHdgeLayingan é&_ts{gaagﬁ% fr qngagipgcthe ink

refill 4, wherein, e ink refll unit camprises: an 1Kok eteE.g% e htetintd, ahd
comp]ie?nentary | mfet In t?"%e Interface,; anoPa spigot exté)n INng Trom %ﬁe

bodY T & PP e S E IS TA T PR AT WHEFET & IRteAl
croggres driorcoftherbplget idaeydt tton theshshispes defifieelibynthésagesaibe to
ensutédhe ink refill is correctly matched to the cartridge. 18. A refill unit
according to claim 1 for replenishing an ink cartridge in an inkjet printer,

Wh?fein 'X‘%fﬂ? I&nEPafAUO%HL f&'ﬁzﬂﬁﬁ qa‘%ﬁgfﬁﬁl%g an ink cartridge in an inkjet printer, the ink
cartridge having an interface for engaging the ink refill unit,
wherein the ink refill unit comprises:
an ink outlet for engaging a complementary ink inlet in the interface; and
a spigot extending from the body for insertion in an aperture in the interface, and
wherein the lateral cross section of the spigot is keyed to the shape defined by the aperture to

ensure the ink refill is correctly matched to the cartridge.

18. A refill unit according to claim 1 for replenishing an ink cartridge in an inkjet printer,
wherein the ink refill unit further comprises:

an ink outlet for engaging a complementary ink inlet in the cartridge; and

a visual indicator to provide a visual indication when a predetermined quantity ink has

flowed from the refill unit into the cartridge.
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an ink outlet for engaging a complementary ink inlet in the cartridge; and a
visual indicator to provide a visual indication when a predetermined quantity
ink has flowed from the refill unit into the cartridge. RRCOO4-SG 172 19. A
refill unit according to claim 1, wherein the printhead assembly is
incorporated in an inkjet printer comprising: an outer casing with a hingedly
mounted panel for access its interior; and a cradle housed within the outer
casing for supporting an ink cartridge, the cradle having a hingedly mounted
lid that ope#is! taiallemathadakicartridge te bairsestedand iresoned invh ergin
the hinge axisQf the lid and the hinge axis of the panel are parallel, and the
lid and the panel both op i the sa irection. 20. A refill unit according to
t

nh rca51 g with, y moun Fn fqQr access ifs interior;
claim 1, wherein t e prin assemlg IS mcorporate |n anl kjet prlnter

comprisifid’ a%ierleoﬁf&%@%liéhﬁ&'ﬁ%\ﬁﬂ%‘fﬁ fﬁrﬂ‘i‘fﬁ%% Wit ShUAlsa oF 1721e% And
priffiseuypied St Pera sHtt g Poweideria Y imt Ha st s mehozzles;
correspomtiéren demtestsdfor gupphpngethezpoivef tendnprint datk!tenthe
printheacheaniacts; prds@nsptedlivieshiasirgisaechanism, such that the
printhead contacts and the corresponding contacts are biased into

engagement, ‘iﬁi@%&im'”%ml q eer%?h d%‘iﬁ‘i‘ a '9%‘?3 SRgagementwien .
installing or removing t e prin
printer comprising:
a replaceable pagewidth printhead with an array of nozzles and printhead contacts for
transmitting power and print data to the nozzles;
corresponding contacts for supplying the power and print data to the printhead contacts; and
a selective biasing mechanism, such that the printhead contacts and the corresponding

contacts are biased into engagement during printing and released from biased engagement when

installing or removing the printhead.
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