INK REFILL UNIT FOR DOCKING WITH AN INK CARTRIDGE FIELD OF
THE INVENTION The present invention relates to printers and in particular
inkjet printers. Specific aspects of the invention relate to cartridges for
printers, printhead design and maintenance, as well as other facets of printer
operation. CO-PENDING APPLICATIONS The following applications have
been filed by the Applicant simultaneously with the present application: SHA
VPA MFA WPA PNA RRB The disclosures of these co-pending applications
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Some applications have been listed by docket numbers. These will be replaced when

application numbers are known.
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CAEOO1US CAFOO01US CAF002US CAF003US CAF004US CADO01US
Some applications have been listed by docket numbers. These will be
replaced when application numbers are known. RR0O003-SG 2
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 mechanisms, and these features are integral with the printer unit.
Th@@m}@}lb HEaReMiRgRKiet printers that employ a printhead that
traverse ra%ona% orth across the. m)?e ! &Jqs media | |s Rrogresse

rnos commercw %/aval r1nt I‘S ave a p ne wnic forms
through the prlnter unit in small iterations. In cases th e reciprocatin

pnH%é%\%ﬂeugvfyﬂéﬁfﬁ}“iﬂﬁé%‘%&rh? the By ot E'H%rﬁa‘a"i’i?té‘?ed’ﬁﬁyé)ﬂgﬁ PRAE Weh
traVersbyirRasiiieith ‘O e Bt e A hetvee i riret drpel vol el anss asnigtia
outpwt fallers aritieghieviietiarimpuniand output rollers forming part of the
structure ofisthe-peunter tnitsdVith swehpanRinter emgibytapaynba passillgdtmack
re rmfa\f&ma%r&@i pihead ferlenlaceme Rk RSN &Q?)&RQ%Q@I t5af e RrNt,

en%&ecassetsj%e raest e media tr%nsport oIIersteg(t)otr %yrcptlllryr?nqg lmtalgcﬁtrﬁ%nce

stations, are ty legg ?n%lgzgﬁe\ﬁ/lthlﬁ the prﬁ%ltner unit an ement or these

pafts &“Vﬁiif B&&‘f[‘i‘l &' MRABUT Fep s g r e éﬂ?ﬁé“?)ﬁ AtEF aHR* A wetitas
belmedthepfiretPipthelied dsigine comstrretisruppiribe Pinrtsdmpibyisey2 printer
reciprocating iypelprintheads: areticonsiderablyesiowy particuwiashpaihenhe print
pekfRrmin@nRi ite) elbs affuPorceieu anaéoripheiaqualibtndbisdsdueataihaifact
thatthe prinihead musteoninually trayersadhe.Fiatiananymed #ﬁaEQnQI‘R Rt

theerltqué on the surface of the media and it may take a number of swathes of

the pr| head 1o deposit one line of the image. Recently, it has been possible
to providéa ‘fﬁ%fﬁe%ﬂ%ﬁé?“’éxf’é%é“tﬂ?‘bﬁfﬁﬂé“vﬁ%iﬁ?%??ﬁepﬁﬁﬁft PHE AR Hat
thepriethieadyeariirémdinrsrativrenyyaly thearvire iy isharaprsioortecPiyz stbthe full
printheaddSuoho systemshgredtlyintr eéasadhe: speeddabwhighiprintingecarhe
ocGuiAS AR IBtheAE ROIRBYRE NRedSta-PREREN & AURe Ahyathesta

depagit:a.ling:of AP INag8.LytHather the prlnthead can deposit the ink on the
media as jt moves past at high speeds. Su Ptlnthe ads have m%eg

hat exten

possible t0 f¢ 0 pe orm u‘cﬂlgoslouertf 00dp rﬁlﬁ ing At Spee & R Re vicinity 8750

D a&é(gaﬁ% f‘hﬁt] Pﬁﬁ‘é“”é"ﬁ%@ﬂ éer‘é\ﬁ%'tPé“Fﬁy as the medla 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
ensures that all the necessary parts of the print engine are configured in a manner that enables

consistent, high speed printing.
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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 ensures that all the
necessary parts of the print engine are configured in a manner that enables
COREI RS SRERA PURIgY. RRC003-SG 3 SUMMARY OF THE
INVENTION In a first aspect the present invention provides a cartridge unit
for an inkjet printer, the cartridge unit comprising: an ink storage

coﬁﬂﬁ&ﬁ?ﬂsé’ﬁ? SR AP ef%léﬂpé%‘{%srﬁcfbtf“é%ﬁﬂlé%futh‘%eépﬁ?fﬁtt‘%aﬁﬂ‘%%?élﬁﬁtbly
witfParisieray of ink ejection nozzles; wherein, the ink storage compartment
hasnanveriagieostorage volunms anthatdisplaceadle walirséctionsbikbedthan
expandithe yatiable sigragrivolume to generate a negative pressure therein.
Wigqut M&@UM&QF@&% Yi€a @aﬂa‘ﬁé‘s@%@'%h{ﬁe%@a%[ﬂa%eﬁmmg%&l%&k‘s‘é‘d «J he

menisctz Wil i 5elh o the edge ol.he nozele. apeture and may be
strorﬁ)g enough to sto ea&% Never: paper dust or other
contaminants will eventually stop the bulglng meniscus from pinning itself on
theVifopiziestitys BRdUiedR AL iEHT SRS GVl predsuidd metisunkisterage
volisaifeonhakies dhee merkispesidavertpBclkrongerthehnogzaiénbparisr edsvthe
meRscus: dogsnotdkigeout ofhieinezgie: RapertusteR.thennezzlersuiface

dog&m%[pgﬁaléaﬁage suiface ﬁ?ﬂ@ BrdQ AR Jﬁ?sl&%g% v&ﬁrﬁé’mﬁeﬁm%ﬁ&?ms

the ink storage compartment has o ose wall ct|ons connec by a
mvert in he noz aperture s the ISClIS oe Ot € out of eno aper dust lh
flexible wal arrangem nt to define the variable in storage volurite? such that

on&GthE Bpis6Led Wﬁ‘iﬁaﬁéﬁfbﬁ%??ﬁigbiaﬁaéaﬁdfék%d biased to expand the
vafiaioles imbatimeagehyditiprrecTivapppesde watscdaelisntimasebescisibiyed with a
cofistantWoreeaspning (Qptiortalysithieiprinthgad ass ewibhadisnfixeitk tepribsed wall
cartidcigeivnipifet.remavakandseplace memi. thexswitholmanathsi.eatian, the
pnmglaga%%gggy%@ @n&@&ﬁ%@é dpgggnhead assembly. Optlonally the ink

sto(g art ent ha all sectlons conne a erX|bIe wall
r1n d ass m le to t tr1d e unit f remova r lacement
arra ge nht e the arla ein OI’ ge volume, SUC at one of the

opﬁf‘)@&ﬂhmfal?@g‘éﬁ%g“ éhed?%‘ﬁ'llﬁ%?eaéﬁfebﬁhsc? B?é%i‘ihtﬁné%fﬁﬁﬁefﬁléyvanable ink
storage volume.
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.

Optionally the printhead assembly is a pagewidth printhead assembly.
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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. Optionally the printhead assembly is a
pagewidth printhead assembly. RRC003-SG 4 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
storage compartment, the interface having an inlet valve biased to its closed
configurationcandtheprefiltunit.comprsesicaiody containing a quantity of
in%&ugggem@;umﬁiga@gt%&@m%m ﬁngagli{egom&élmﬁegrzm Ang,an
inlelyalyastualor fon.opening thednietvale, andne @il il engages the ink
|nter ace So that the Ink In the boady IS In ﬁw communlcatlon with the ink
sto‘i‘)élaéu%?ﬂﬁﬁ?tment In a further aspect there is provided a cartrldge unit,
whig&ihi! thiecAeRitvely pressurized ink storage compartment has an
interface for retedvingtamngkarefilinofitfor refilling the ink storage
compattmentthednterfacahpming a nermatlyeclased inlet valve and a

noamauyvgpﬁﬁt&w@&\@ém hothen fuid sermumication withihe.nk siarage
( éLmbe nt.. ang tge refill unit co I’IS es; abodéépcontammg a quantity of
ink; an

8 8/ [S( commu ication wit sto T
cking portion having an |n OUt alve actuator formations,

the docking portion, during use, releasably engaging the interface to actuate
theninlgthenepntsethstrierroaive s wordse wirtridge fills with ink from the body
becauseotiihenegading pressuneinnihe inksiondgefoompantmnent.«fillafiufther
aspeahier s egvideshaeartidge-utih.whereiiidhe inegalivelyissurized
in 'ﬁl&&{ﬁ%eﬁ%ﬁl&%‘i%%&'% aranged.ie.0e el lﬁéjnﬁxt@rarg%féurﬁﬂglhﬁleﬁ G

nor{n floenmoylglet valve; and the refill unit comprises: a body containing a
quantltyo ink: 8ng: gagement formations for releasably engaging the ink

storage ?:Wﬁﬁ?[‘?ﬁé]ﬁta HAY XA SUtE valve actuator for closing the outlet valve
as thestgfillotinit wrgageskititdrikdstdragperaeoiripaitmetg 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:

a body containing a quantity of ink;

an ink outlet; and
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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: a body containing a quantity of ink; an ink outlet; and
RR0003-SG 5 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
equalizatianandnadrich oo npsu bseguenbdisangage mentahthesegfill unit
fropguthedink sterage: sanpartmentyreleases ths mwardynderassed.Rartof
thaynissioraos compariment 18 16 siablish {oe. negalive, pressyre. In a
further aspect there Is provided a cartridge unlgt, wherein: the ink storage
oA A YR Splos S GATr sEEtBIs EB hER T BY A frasib e diufee
arrafgement s geting eV 4mabie B PAGE Dbitame coeeaetdye uittifbher
comprisegranrink feed system for supplying for supplying ink to a printhead
with an array of nozzles; and one of the opposed wall sections is
dis,gI@fﬁg@ép%@@%@é@ﬁg&g@g@mgnﬁw@me storage volume to create a
negaive pLessure 11015 Ink storage compariment for avoiding inadverient
ink lea agegl?rompt e nozzIes. In a further aspect there is prow(fgé ) cartridge

unfERHET ST IR R SYEGe compartment has an interface for releasably
endaginerevithiEurel icomitiferaratiiipry trHeTiHR SRpPERR COrRPErETIER Aghthead
interfacenhavihgaibives for controlling ink flows into, and out of, the storage
compartmertirRRehbiaa fafiltmitscomprisas adlwdyicontaining a quantity of
Nk, 20 Qutlek and.valve agivaiers.fon actyating. (e yalvies: Wh%i&ﬂ% refil

unit en@%ﬁ?&@ alrétggflgtcﬁghoszcezsh that the valve actuators actuate the valve in

nad . . .
a predetermlne equence. In a further aspect there is provided a cartridge
unit, further comprising an interface for releasably engaging a refill unit for
reflil i;n@rﬂxﬂg Wﬁ'}@g@swrﬁﬁded 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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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 RR0003-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 maintenance assembly for an inkjet printhead of the inkjet printer,
the: peithead . havingia nozzlaplateivviibh.anamay af.aozzesdormeditherein,
whegteifthenprinthead,mantenance G sseMmMEAMRANREStIRCRRRELIR £PNEr
ther%rt@y 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
positioned between opposing sides of the capper. In a further aspect there is
proVidedhd wastridgeiunit frhereindgathitfetrpiifte r PO s enspirthaliy
witleramislirayriothed pflespigenairtehantehad sevinbhnferpbyinghbetweer a
cappedsposiianahere the assembly covers the array of nozzles, and an

uncappedesition shaceriRmhe.aray.of nozzles; and a motorized drive
for moving the rgain enanc assemll:())léélbsetﬁ\égt n the c%ppr%ginpositign and the

a G er to cover the arra A\ c I'll’lth a use,, an .
uncapped position. In a further aspect there is provided a cartrldtge unit,

further comprisitig ariChitsPEEE TP EIfFAGAY AR IREEFEHIMUMTAS PEPREATShing
thebdrzarpdeidpcdheiedo pamitbicmitieatriprisimme: an ink storage compartment; a
docking portion for engaging the interface of the cartridge, the docking
portigrfaving-adkaseppiatedwihuaid akouilet fak Garneckivbtg@ssinlet port on

the interfage.and.engagement faimations for releasably engaging the

interface, the enga em%pt formations beingdforc{ned.on Ehe thransverse centre
é. aintenaricesasse y fOI' movin ween tion where the

line of the base plate, the centre Gt the ik OE_HTEFOBIEIH spaced from the
tr a?féw§ éo(‘f‘gf‘]ﬁ%aﬂﬁ‘é?f 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 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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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;
RR0003-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 interface of the cartridge, the docking portion having
andak.atidletudiontrn negivngdo-andnrieh pertannhe iateracehaneiaqlumoality of

co%ﬁr@t;%@mg%@gyating the constriction mec_:hgnism as the_ ink
refull unit Wgages the interface and releases the constriction mechanism as
c T } nit;

[ (¢10) S:

the ink refill unit mgrésre]gages the interface. In a further aspect there is
provided a caftPfdg& URR R tHEH ¥ShiBYigifg a refill unit and an interface for
endatyiitg BRI YRl fsrireerish o iecchrtiRgkes RprEoThi YagHdpfioutet
cofaprisipgvathadylcontarindhariuantity ppidtl odevinkcoutletuforepgagnig: a
complemesatancinknisiet irctheriniarfacexande aspigahexiending damcthe

boglgcflggi;mg[ﬂgqg(igfglqlméggemhmgemggrface, 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
proVid8 Y BRFTHAGR IR SHEGEs With S MRYEHE AFETSP A AMEHIATG the
caftriengesithenivik rERIMATE colswshisiie arbdely tontatflhgiinkaiingk outlet for
engaging evaommpleimentanyitnk ket in the cartridge; and a visual indicator to
provide aniguahindicatiemnhenapiedeiarminachetiantily ik has flowed
from the refil UnILIRQ H6 GRTUIER 1R.AlurtherasREttthere is provided a

cartridcrﬁe unit, wherein the inkjet printer comprises: an outer casing with a
interigce, . . . . .
y mounted panel for access its interior; a cradle housed within the

hinge
out%?réi&“ﬁﬁéatf&l SappBHing dl IRkCEAHaYS thderdieAiling a hingedly
motaesd Uit elese ik tefid lowwresdy inkcbettridgertoidse inserted and removed,

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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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: RR0003-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 contacts; and a selective biasing mechanism, such that the
printhead epriasispandithecantaspandingy contactsargihiased into
engagement.Aurag: printing and Jeleases fipm biased engagement when
installing or remaying,the printhead. In 2 further,aspect fhere is provided a
cartridge unit, wherein the |nkJ(§t pﬁnte‘? comprlpses: a replaceable pagewidth
priRtABEY Wit 4 drray of nozzles and printhead contacts for transmitting
power arideSFHE dataReaepzHd<ha gl espiatiiates At Br8ulpRing the
powera@ik print datantegtihen@rinthsadngentadtscdnondieoverzagemibenior
maremeni-ketweemopenmand closed positions, wherein, in the open
positions, the printhead can be installed or removed, and the cover member
's if the glosed, positions, dyring, printing, such, that, dhe printhead contacts
the corr@spon ing contacts are moved into engagement When the cover

member 1&RETEY tERtHE RRSSEEH SLRBAE 1 d HhrEs pPhthEd contacts and
thetoaieSp BHdINGedatattaldist Attt the cover member is moved to
the opencpositiahs: dmacfuriherpaspeist ihverensprovidedta cartridge unit,
furfasrGempisingaan ink feed system for supplying ink from the or each ink

compartment Q. ARARINE A ANL. A M3RtenARGE. SRR ok RNAGIg: the
printhead oFeréor one.or more maintenance functlobns. In eflll(t)‘;tpder aspect

éﬁ)OSlUOHS,t € printhead can be 1nsta Oor removed, a er 1S 1n t Qs1tigns
there 1s prov

1S provided a cartridge unit arrange 6 be" rea[rby a cradle wﬁ‘funt e
inkj&t"prIHES tha @?&&%pff&tfﬁbdrFgfﬁﬁtéab‘fﬁ'?%\‘fﬁ?eﬁﬂﬂt%grf’ﬁ?fécés f‘é%‘ﬁ%véﬂ\‘)@?y
corresgsaRtivity ¢ e Storage icenrdarthicltsd eaithnpfed &dmteHarsesnbeiirgd
configuredotdife ceivesancinkerefiltruhit-tos replenishingdhehcoengspansing ink
storage compartment. In a further aspect there is provided a cartridge unit,
wherainthe. prinkernGRrRRiAtes AR INtheALL CamRNising: a printhead
mtgrglr&tgd circuit formed on a wafer subgt{l%te us'nngen{tp)%%ﬁ%ﬁgﬁg;eﬂx masked

ed system for supplying ink from the or each ink compart

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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etching and deposition techniques; an integrated circuit support structure for
mounting in the printer adjacent a media feed path; and RR0003-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 comprising: a
printhead integrated circuit having an array of ink ejection nozzles formed on
a substratg;lyadphenal ity afbink-fe ad icopauits-ior aspabhlishing fidide printhead
commuRicationwith atdeastaeink strade Comparme tte AN R AlMmE!
sealing film between the ink feed conduits and the printhead integrated
circuits, the polymer film_having an array of apertures such that the ejection
no%é‘gtg?eaﬁ?fcﬂ%ed%?f%ﬁﬂ LB With YAECIR KR BB E BRI SO ME!
se&MARifiN being more than 25 microns thick. In another aspect the present
inventionpirdvidésearcartiiddgdainit foran dhkieiepimterzydooard iad geb\ilt:
comprisingirai btk s teragrdeimp avtsekt ane asnifloieed systemdne ink
coppestionQA.Rrinthead assembly with an array of ink ejection nozzles;
wherein, (e Ik SIorage compament ias & vauaple siprageolume. and.a
dlsplacea{b & wall section biased to expan .t‘he variable storage vofume. to
geRBYaE HHBY A% PR SLrE eSS HRRITHISE TP daB< B A vaT ta Ry
leakitrerinhiectriorndjeietiolro s2ies fil beise svridhasperrte (Présent 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

reGeiying. hg.Lefil ik the iierase havinaAN.inetYalve RiaseddQ.iisglosed

conf'ggcl{)gtion the refill Will comprising: a body containing a quantity of ink;

and an |rﬁréiln alve actuator for opening the inlet valve as the refill will engages
the ink irft&FaRE S0 EMTRE™ K 1A P BETR ' ISCESHfunication with the

inkPstrad esseobhpaferiey BYikarHidgurag thevhesill.unit so that it opens the
inlet valveeonk thegnkocastridgenat theasameatimewhaindtadocks with the
cadkidgenthealiskeh dushar Qherkontaminants @etting into the cartridge is
rqulell%?a% 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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This improves the performance and operational life of the printhead nozzles.
RRCOO3-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 the refill unit
engages the ink interface. Optionally, the inlet valve actuator and the outlet
valvengteater arshath. Spigodikenprojeations with & tensta: Grass sgetiendor
roRugl: bmqmtseﬁi%@n@ﬂpo@ielagﬁr@és diregtions eﬁggg@pm@uxqmﬁamk storage

Cogﬁart[@e € 11 et V ae'tellyt%ay Ip §eu(§l|1%6t Va§ve ac 92}t(1):lh ee nylt d so thl(ﬂlleS O(iill[
fro é}/ when the  refill unit engages the in mter%ace Optionally the

intSHEdE e HPE P VARRS S8 BRL STt TUTRRRS tB?ﬁ“ﬁﬁ%&rEa‘iin %ﬁ‘ﬂ%‘”t“y
valeinkeristarfaPcrssing e ‘alitietipene Sehprucratike nieentiayds thednk
interfacei@hitiortalybtinintetwalyve dChuatolianidnth @oidtidly vhdve siotagator are
condighired s thatithe putletsalvedsciased Beforedtha inletnalve ismepaned

as the JSIIAL#Q& ghgagesdhe ink interface. Optionally the inlet valve actuator
and the outlet valve actuator are both spigot-like projections with a tri-star

cross section for robust bendmg resistance in all lateral directions. Optlonally

the MREES IR 8 CBf Parthralit 1 e Ao & Pradeiiz S s THACHE Ylkntity of
inkesgdeainsoftantheialpoalyewHbrrdEurfillzagsit eglagedaiae ink interface. In a
further aspect there is provided a refill unit incorporated in a cartridge unit for
andpkielipriRtan: e canlridge unicompesingothe dnk sleiagacompastment
ang anJnk.feedSystemdar E&@J‘%‘Eﬂ@@fﬁﬂ;ﬁh%&&@&%%ﬁ aRsembly 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 VAHABI 8 StOTagR VIt 10 e ETafd & e AR PReBstird trevesiors teh?
thatiitik cepsresschon fim sdve Braditly Rsakrronifeeipidiesgietion nozzles. In a further
aspect there is provided a refill unit, wherein: the interface has a normally

closgdinlgtvalva-aid-anpermally QReR.auHelvialy e BQtheiufhdid of ink is drawn
coml&{glgﬁg%e\ﬁqg@r@aﬁ dB’&ﬁ% Jage compariment; and the refill unit further

comprises a docking portion having an ink outlet and valve actuator

formations, which, during use, releasably egages the interface to actuate
thé‘ﬁﬁlfé’fﬂﬁhfﬂﬁ‘féﬂﬁtﬁléfrﬁ‘éﬂ\?éé ré%”ﬂ‘ﬂé‘ IRIRCEII B S e 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.

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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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 during use, the ink storage
compargmantvis iRaisiain e vi-ane gatve pressusartananaia inagdyertent ink
leakage fram the nozzles; the refill unit further comprises: an ink outlet; and
a repressurizing arrangement; upon engagement of the refill will with the ink
storage compartment, the repressurizing arrangement causes part of the unit
to Be tHW r?fﬂ?cdg‘ﬁrfé§§86‘d§§atﬁ’gqﬁi?tfﬁgfﬁefﬁe body is drawn into the ink
stoPagé! semparrrerttheotigirHse R BRIt Y teabyave predseredintil
prelssufié edhalizationriand apbrnvdubsequeit disentagementeef traefdfilhiunit
froencibe inkrstasage aapmparment, the repressurizing arrangement releases
the inwardly depressed part of the ink storage compartment to re- establish
th(;n aef%%t've;}%m sure. In.a urtlgﬁr as ect. there is provided a refill unit

eI a arer
incorporated’in acartrp(?ge or an ink et printer, the cartridge comprising: the

|nR‘?t?ﬂ%eé‘dcaésﬁ{'ﬂ’éﬁﬂﬁéﬁf‘rff‘é\?fﬁﬁzélﬁspﬁ‘gé‘df%ﬁf SHEHNE BETHBRIEYBY a
flexiteed R arresadys miesriteto defimmedevarablealiske Stordyevehime; and an ink
feett sysitern ffohsuppiyiag for supplying ink to a printhead with an array of
nozzles,uwhgiein one of the opposed wall sections is displaceable and

biased to expgggrgggn\gglgglpa[ggéglgmstorage volume to create a negative

pressure in the ink s e comparfment for av0|d|n madvertent ink leakage
fro Ihenga einze ég c I'C t wit € 1nK stprage com rtme (& I'E) I,lI'lZlIlF ?‘] ement

er aspect there Is I‘OVI uni rein:

therrite ALY tﬁ%@\/m%?%g“r&ﬁ%‘ﬁﬂféfﬁﬁ@s PR RS PﬁB"déir’fod‘iﬁm B threnbttage
compatimrehtirenst] RI/COE ByIendRtitrepreasfile uriit fissthie eevlinprisasdan ink
outighandeyahreiacturtars fohactilatingdh evaksesaywhenpthecrefid unit
engaeas:ihe intaciace, such thatihayalyesaatuatarigantuaiedbanyalyeniod.-
P r%g%%mp&gative 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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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 the control circuit to
interrogate it to verify that the ink in the refill unit is suitable for the printer. In
a fuethan aspeeidhergris provided-akefill vaaitingorparatak inca printihead:

maiienancs assembliyon.aminkiehrinthaad.dbg-printhead, having.a.nozzle
plate with an array of nozzles formed therein, the printhead maintenance

assemB(iy 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
UBFOSR tHEC oz RYSled R et e dlbanty ik podige Redpatweenan
oppasingnsides wihthelcapper » Iniehfuithenrdspeotithera isplavidedastsiill unit,
whereimihe primnthgad assembly is incorporated in an inkjet printer

co %QF&%E]Q'@M@MQQ&G&%MX&QF MOMINBPEINEERAGARRRG RASHION

hl: C{g} atg e a es‘?r(ﬂllé’bﬁ covers 1 %ea}ria;/ Qf nozzles, and an uncapped position

from the array o nozzles; and a motorized drive for movm the

maYH‘i@H‘a?iE@gd@%é‘?ﬁBWHéﬁﬁ%ﬁ‘% R4S pISHEA HAE EHe UR é%{ﬁb%‘ the
podikinhe refal futheriadip &ethh@itels provided a refill unit for replenishing an
ink cartridge in an inkjet printer, the ink cartridge having an interface for
engagingethedakneafill gpdiiewhergimithe dpk-iefith U pH-GeM prS RS ik SlotRage
COMPARMARE.& 4R m&JA%UBQ JQ&%@&%Q'»% thedneriacs.of the Grrtridge.

the dockdr}]gdlgortlon a base plate with an ink outlet for connection to

tenapce assem com T1S
an‘inlet port on the |nter nd enga agement formations for releasably

engaging fHETHESTAEE® éyé’ﬁb(ﬁﬂ‘ésﬁ‘f FetoPHIEHS BEhG S fS¥med on the
transverseleerities Hisecot thientralselptand, vanet RREOOZSS 13 wherein the
centrecofiihadnk outletiscspaced dpominthaitransvengercentre line. In a further
aspect there is provided a refill unit for replenishing an ink cartridge in an
Iﬂkﬁ?; Hnﬁg'eagpect 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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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 actuating the constriction
mechanism as the ink refill unit engages the interface and releases the
coRngtriatiancmechanisimoas thephiaki refillvnitdissngagasdhe interface. In a
further aspect there is provided a refiII unit for replenishing an ink cartridge in
an |n et printer,  the ink cartrid interface for. the i
e e R S R S
enﬁgﬁ?ﬁlg a complementary ink inlet in the interface; and a spigot extending
froff thie Bog TePdrsertibprii B A ey b dsHbisrfal andditwiersithe
laterahoigs S seationigftih8espigobisieyied 1orthe-shagendefined by the
apedkado ensur@ethmmprles efilciscpsrasthy: maiched-tathe Cartiddgeidta ae
furyaaan@m%gs ﬂt&%ga&%& qvided aHefitbynit fanseplienishi Na-AL, inks catiggs:in

an ink rinter, erein. th;’eh ink reflll unit I1;urther om rl§ﬁ n |nk outlet for
cons tl n ac uatori OI‘ actuatin (&} coni IllSIl’l e 1n um cn €S Ih

engaging a comp ementary ink inlet in the cartrid e; and a visual indicator to
prd\‘}FdféC&a‘{}?srﬁ'&‘lsﬁ%&%&%SHC{)\?%}‘TCB&‘BFE&&‘&&%ﬁeéblg é?ﬁfﬂ%/a%ﬁiél}‘ié‘gerff‘é%ved
from the refill unit into the cartridge. In a further aspect there is provided a
refil unithndagreinethie printhieadihsseinllyiis shaonpokateddi ann inkjeprprnter
COMRPHISIAE: RMHRUEE L.CRAGHY Witbh g iR @Ry Braunted panel for access its

mtgﬂggmqﬁgqnglgﬂq[ﬁ ﬁgyg.ggnwﬁtgn the outer casing for supporting an ink
cartridge, the cra e a%lraga hlngedl mountekd Ifd th%t oRENS to to allow the

ink cartridge {0 be ?ﬁltseérte %ﬁé‘grerﬁrg()/gaemaﬁere}rﬁettﬁrét eﬁ?ge Sis Of the lid

and} Sﬂ’?é“ﬁi‘r‘?@%“‘éi’f%“b?“fﬁ%db%?ﬁ@F%?%“ﬁh%ﬂ’éfméeﬁﬂ HR%E 5% Ne panel both
op&heirinthie 13 e dirsetion! RREOQOIBG e hapefdriihel by dseetrtherecisure
pronddedealirgfifianiy, wiekeintherprigthead assembly is incorporated in an
inkjet printer comprising: a replaceable pagewidth printhead with an array of

no%?z!%ﬁtﬁ’e!? dRENEReadCORIACISHPL I RNSMINNG. ROWEL AR AR date I the
nozlzwrem 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.

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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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 an array of nozzles and
printhead-copiaatsfarntiansmittimghpowes anepphipd.d atade thenb@gzlies;in an
cotrespending.Hantacts for supplying the power and print data to the

printhead antagish.aNd.f eoELMRMPEr L MoYemant pRlyesnnen and
closed posﬁlons whereln in the open p OSI ions, the prlnt ead can be installed

or FBHTBURE PRI RS BT RBHBERTS in the closed positions during printing,
such thatersrifrhealEoPaPRY RA TRV ELHERTL ARt S aFEAER cafeciiaved
into engagemenbimremtrietovercmemizarishmoveddeatiiehclosedopdsitions,

anebthers pepthent coriasisandnthecarreapanding.coniacts disengage. when

the,CovEr NEMPEE is. MAVEd 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
syStaiToT Lapspilirg MR e e ‘B‘Pe“é{??ﬁlﬁfkeé’Bﬁ‘lB%drfFﬁeé‘?ﬂw LB A
an#kerpAlistepanc@Station for engaging the printhead to perform one or more
maintenangéxfenetiogs.idin aifikthieviaspectythierezis providécacsafidisumit
inceipRlatedli-tuid aelledfard@ldingan ink cartridge within an inkjet printer,

the cartridge havi Qo%t@r%'[%lj 08 ﬂ@%é'}%ﬁ%@gﬁnp&m RARIRERIS DG.Lradle

comprising a ILlérrn Ogmgvﬁ mlerrll'%%gt‘%gees resggagg/eg OScl;tcl)orrespondlng to the ink

storage com artments wnerein eac lpﬁ'le interfaces Is configured to

rec‘?ﬁﬁf&“tﬁ’é%?@?‘é‘fﬂflﬂ?iﬁ 1B P IE iSRRG i e LU SNty i S B aLe s In
cothidrter eetttiaes auflnetbretiegs prsb thth Srerigthrashriedi el wnisrorHeesmtekie
printheaddassemibynaomprisesoviRRCRO3GEd 1bia printheadintegrated

cirghitfaimadan waler.gdhstratadisogithegraphically:masked netehinge
ang depagition techniques; an integrated circuit support structure for
mountlng in the printer adjacent a media feed path; and

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:

RRC003-SG 15



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 the ink
feed congplitshanchiheprintheadnibiegraiae airadits;sthaipolymenfilmskaving
an iraY.0f @Bgsmdgeé&;hgg that the ejection nozzles are in fluid
communicafion, fih. e, i feed condulis. wheiein palymensealina im,is
more than 25 microns thick. In a t aspectgtﬁe present invention prowa
anitk refill unit for an ink cartrldge the ink cartridge having a negatively
pressuriZelYAR St arsbpd tin Bethutcs appHa Tk e s P fheigead
assembby cimndfariiivtetftagetferdreceived githe wefilinvutidherrefithpnoit structure.
comprising: a body containing a quantity of ink; and a docking portion with an
'nk[rP&‘ﬂlﬁﬂeP’X!}@JﬁiQrgﬂs'%Qdé&@re‘dﬁ%h r@l@éﬁﬁpé‘ﬁrﬁ{ﬂ%%‘s@ﬁ%ﬂl
interiage, {he.docking pertion, estaplishes.fluid communication, e £Ween the

ol;‘l e Tk storage compartment throug h'the ink outlet such that ink is
d ra?\RxH“l‘F&fﬁf ﬂliéeb“oca‘;f’rhtf&(’fﬁétaé&ﬁ”cﬁa 88“686‘5’6%‘&”6%%“ AR PreEste in
thetnRagiengadcompartment. Automatically establishing a fluid connection
upepoBngageiment Withetheccaltiidigednakesthgiuse dfitdhaetefiluiunibyery
simplenanthi Rl Ve LIS Do iheagative fressatstip ihercartridgedaudicamthe
inlgmgl%%mg({egjll‘mpeeds the refilling process. In some embodiments, the

p r'g]%rn h s ILVE actyatg formatlgnle and the interface has a
norma 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
actuatgnfiepmatippssglose ithewutietvaivecancisulpsedueantl propens:thetinlet
vah/g upasteleasable.engagementotthesloskpageortion with the interface.

Optionally, the yalys agtHalas farmations are two spigot like projections with
a tri star cross section. O }IOI’]%\"}/ the ink RRCOO3-SG 16 outlet has a

11 ortion Wl an 1 1N aurin
norma gc‘fosed val venflﬁ IS conﬁguredgflo open as the ink outlet forms a

seaPéﬂfeléaﬁHé&‘t%w?nh“ﬂ?éhﬁfréif%ft\faeaf)%ﬁégwﬂrébef‘e@blt?J]ﬁﬁBH%\ﬂvrfﬁ@%lemng
pohtiorehts vrellvadbtirkorermatiohsy s dnisrate hastatsrinaiyndiosed

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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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 outlet has a normally closed valve that is
cowfigukad torapsriasdhevinkoutlati foens opesealrchconbeastian witkhithe inlet
valyeofithe. interface, A0 acfurther.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
cotREBHBR o IR B ATIIA Y LESSRBIY WitA'SH 4itay BFiRk SjaeagnHesores,
whigkei thendrile Sterhigece SrHpartrprerttizs e A aistdosts e entsracanida
disptadeahble wallrdestidnenkiased: td taxpakick theivaridble stofage volume to
generate a negative pressure therein, such that ink does not inadvertently

leal fram,the ink. SIRCHPRRFAES. R JUBher asResther js Rrovidad afefill
unit, wh rein: 'ghe mterfggtfﬁei}ggdgn inlet v%\/tgeblaggcglto its closed

upon releasa ngagement ortiqn w inte .
confflguratlon; ar%dg ﬁe refill unit c anrISGS engagement formations for

releasably engaging the interface and an inlet valve actuator for opening the
inléPieivl ds e pefitfufimengagesitheiikliisteetiensoithatthe frksirrcihe

body is in fluid communication with the ink storage compartment. In a further
aspeedthere: iskiavidad axefill urits whekgin: thaigafill weitinterfageswitbrike

ink, SIQLRas camparimentiyiaia parmally.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 't PERTI RS BRGAGEY tReS R Srae daipatitere: BREBOZEE 1 I a
furthrepgispeet threreiiggrovided a refill unit, wherein: the printhead assembly
has an atraykofonqgz zéepuamnd: duringnkse] theinkrstonagencomparnthgnkisnbly
majntained a anggativeRigssure to avoid inadvertent ink leakage from the

NOZZ1eS: NG IULUNE LR GAMRIRER « AN QHIGE AR ALERIGIULZIN

arrang(?ment;

biastd 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 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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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 incorporated in a
caffridge.foran inkist [QBWQfamﬁl GAYidos. comprising' the ink storage
corppa}lrgne tha\é[g? ose walf sectigns connected by aflex@le wall

assem zles an urm use eln & ?1 d\s
arran ement to neavarla e ink storagé vol ume,; an anl eeda system

for%%?y?ﬁ@af&?rg%ﬁﬁﬁrﬁ?m’ﬁ Riets) &"ﬁS‘fFﬁtf’ﬁb‘ Atk ér‘i“é‘i‘}%‘if%Fﬁozzles
whigtgiRlopefgfhgecBppesed wall sections is displaceable and biased to
expainkldhietvadiable ink storage volume to create a negative pressure in the
ink storage carpastoient feiamaisting inadvertent ink leakage from the
nozzles,JdRadMihel AsPaetIberR inrmvided atalil HQ%pWQ%QHQ'amﬁgemem

interface hasyaes for.contraling ik flows i, and outof, e sarpge, .

com ar ment; an the re Ul’t er comprises an |n outlet an valtve

acfﬁ?f’&???&trﬂﬁ?ﬂ%lhﬂﬁﬁ]iﬁ%l?}BY\}B%“Wﬁtévﬁ RIS e G MR A e Mterface,
susbPRrgitsties  divesaastrat oF S arstiiara fen islné Srreepreehatateriimisd
sequenodzilp afuxther aspechthereds providéshadeidinknibttar refiflingeancirk
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 EIEE8E 18 wherein, during use, the memory circuit allows to the
coffdikclpeasit qorintero datederecsre iy thatotheoniskianboreleeifilt urlitissgitable
forwthiefiprintetabln ek funther@speaidhere is provided a refill unit incorporated in

a prntheadmaintenapsaassaphivfak wnpikielprinthead; shepidothead
haying.a Nezzie Rigiemith @Q&”@M@L@%ﬁ'ﬁﬁ farmed therein. g, Lrnthead

maintenance assembl comE)J isin ghgl%eger to cover t e(%qgoydofn ozzles

storage volume tﬁ creafe.a Hegative pressuré’in orage compartment f ing inadvertent
when the printhead is n se; an
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 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 motorized drive for moving the maintenance assembly between the capped
positigsmandnthe-uncappedc-pasitinnus b @it riaspechthea.s prexided: ae
refilkunit. Whesgins {he-dagkingRertion has a base plate with an ink outlet for
connection to an inlet port on the interface; the refill unit further comprises
g%?%ement formations for releasably engaging the interface, the

BN APRSHHFAHO RS B HY YO HRE S S THE HAnaVbEY BEREERE SRR
ba%‘é“&ﬂé‘téﬁ*%éﬁtﬁ‘é REBRE e Kb ot shsparedirerH e frakvepsae
centirehdinenaihe@firihendspectithvere is provided a refill unit, wherein: the ink
storage cempatmestis payialy.definediRyatehulanfiexiblenwyall and has a
ConSt”C“PJ‘eaE@Iethé\QA@% fr ngm{détéﬁg“ﬂaﬁlg 'a@%%!@ﬁ%eth@ﬂl%r wall by a
preq1eterrmrg—:‘eaner mount; a lge the in ref|II lénlt ;H]rther comprises a plurality of

erein t os1t éne tween 0 np
constriction actuators or actuatin t e COI’]StrICtIO mechanlsm as the ink

refill unit engages the interface and releases the Constriction mechanism as
then iikrisfitbrepithdis s mipaiges: thlinte iferseerdisdanferitiest Bispre coTheTess
providedaariefidhunit) wheneohrthgenk refill unit further comprises: an ink outlet
for engagingnacamplemantanoiie bletdn.theplirkase: RRAnaSRIGN covers

extgnging,f Bgmew%b%%cﬁgﬁéé‘ﬁ fi E&quéeﬁﬁ&%é%% nhadntgiface, and
RRC003 SG 19cjdwrb ein t teral cross sec%pn of the SEI?%EIS keyed to

the shape "detinie the 3V|5régrtuerrélat13teélﬁr§ﬁ?ése |nf<W SHil' rrectly matched
to Pﬁﬁ“(?&'f‘fﬁé*@é‘“‘i??%‘*ﬁ?fﬁ‘@? aspect there is provided a refill unit, further
comprising: an ink outlet for engaging a complementary ink inlet in the

caftridgeeanpta wésuapindisatafitoprovidena visual indication when a

predetermingsgisiiantitynink hasyflowed fipnauthersefildnitinenthe gaktsidge. In

a fyrther. aspect there is provided a refill unit incorporated in an inkjet printer

compnsn&g :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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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 incorporated in an
inkjet printer comprising: a replaceable pagewidth printhead with an array of
nozalesmardaprinthead-contart spfes itnapsmitingpoweteandipript-data iadthe
nogzlgs sarespending cantacts.faisupplying 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
enJgBHBATEUHEG HARtidY ARG HE LS IR Bi%sed engagement when
installing2bkeMisVingreaeng deResteTaaitk lser dspebtdgsersd is provided a
refill unitdncoipelieteddnrenidenkjetabnditericorinprisindscaneplacedbiekpagewidth
printheadowith amarniayofhnazzies and printhead contacts for transmitting
power and print data to the nozzles; corresponding contacts for supplying the
Poper,ad prnt data to e prinihead contacts;, and, a cover.memper for
movement Etween open and c osed pOgItIOI”IS, Wherlele In the per%
positions AL HTHEASAY *CIF e eI 8 FelffEvA "SHE tHE cover member
is in the isdeHopsditignsiehmispepiatnigursatnetianksetpiat e gadedntaets
antitfvel conespondingroontatis tarekmovieg inte ergagementvwihen the cover
member it movedsta theiclasedpesitionsapshdne: printhead contacts and

the correﬁpgmmeggm%gﬁ% isengagewhenthe cover member is moved to
the open positions. RR0O003-SG 20 In a further aspect there is provided a

refill unit, wherein the cartridge comprises: at least one ink storage
coPhPAFRTEHE AT R A e St Yol SupsIy it T PR HHE Sresdteink
compartrhepitarsbie priattidiaelinded aithaiatenemee statbnifded segintgthe
printheadropperfornpranéwromeonezrraintenance functions. In a further aspect
there is pravigedia rsfillynit ingsrporated dna sradlgferboleing aninks; and
cartridge, within aninKiRLRrNCLNe.caridas.baying a.pIHralify ek ink

storage compartments the cradle comprising a dc%lur the interfaces

contacts arf sed 1nto enﬁa’éement dlﬁ]]né ﬁl_'llﬁtln% C romﬁ!{gge&)fnga CIﬁent wnen

respectively corresponding 1o storage compartments; wherein each
of tHEHETECRIE EoRATRITPEd to receive an ink refill unit for replenishing the

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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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
integrated circuit for fixing the printhead integrated circuit to the integrated
circuitrsthepeptStreetupavilpda futhear, aspastihareds psayidaed a refill unit,
whgigin Jhe.Reiptheadhassembly comprises: a printhead integrated circuit
having an .arr f ink gjection nozzles formed on a substrate; g plurality of
i Ta2q CoRCCH ot BEbhti T SR EAoR With ol I8aat bre ik
stot A8 WS PAATETTEAFRE 4 PROIRTEY SBATIRY T BItVERHtHE SR 1%
conduits and the printhead integrated circuits, the polymer film having an
array oftpentendssighotivat theiejegtionimorzl és: ardleiol tetilicommiunioation
withi#eainkife eeheanduitssvharein.polyrnest sraling filiycisipaarent an 25l
micraps thick:,Inia Seutth.aspect s Rigssntinvention.piovides Akefillupit for
refilling;a E‘cﬁ%ﬁﬂé’ﬁ'&’ﬂ&reﬁ%‘oﬂ red Nk, storage, %@Pu%{tt orerQi%Q%EnS”fé’éo“es ink
to a printhead assem%fy via a'hormally open outlet valve, the re ill'Unit
cofpFemy e Boty Estaifg a quantity of ink; and RRCOO3-SG 21 an
outlet valve actuator for closing the outlet valve as the refill unit engages the
inkistdraigeaspamipartspentict hefin kistorags compartrentismaintaised at a
negative jyess &iQravoid-inkderlageJiemuhe.printheadbiouws\ekkduring
an ok 1efill RGeS the,negative pressure is removed when the ink storage
volume is filled to capam%. Without the ne ativ%grgrﬁsur in the inkfgggr

Pl

age
d A \
compartiient. there is a High fsk of ink leakage. | s%éé‘f%?teat%erg‘-est%ﬂsh

thea‘}‘?egative pressure by slightly increasing the compartments capacity
immediatelyhafietereti fifig bihvten Atlitlserard gative yppes Sthevis ad-thspraidivated,
therne detal bighit likelihqod pileakagerBy designimngnibearefilwnituipshutdoe.
outlet valve as it engages the storage compartment, ink leakage is prevented
u nﬂl J?ﬁtﬁlﬁ%&\’ﬁm@! %%%Mge&% [:gfﬂl%ﬁ@ghégﬁ%e 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 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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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-star cross section for
robust bending resistancerincalilaiesaldirectiante iptienallygdhe: iafitl it
hag,aarrmally 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 storage compartment has an
inl&fSAVE Er tRE T ﬁfﬁ‘i‘f“fﬁ?”fﬁgf’tc?d‘ﬁ%f)ﬂgé’ffsélﬁelf?lé‘fOIQ/%EaE?ﬁifé%ﬁ%r
opeiiepd dive Ay thEeM IR g Lge B IREIRNIE BISFUGE Eamphitieht ink
Optionalyltheiitiddvalverdctdtbruane tgsisutietwalv écictuatar asergonfigured
so teatihe ouliet Malvekis.Closedshrias e thavinlehyalyaispapanad astiie refill
unit engAgES e dk-21QRA8 GAMRALT aaf- reQMéOElﬁ‘U){um{% h@é@&%@l&%@&ﬁ!@tor
angsttlﬂﬁsheh‘t'ﬁé"%'g’ﬁ %“P&“ﬁ& f a%‘?e;!?("th % ok, r!!he f gigctionsavith a, w-star
cross section for robust b |ng resista atera\ldlrectlons éptlona Iy

theasréﬁ?lgiﬁ‘?ftﬂﬁai?régﬁ6‘1‘?1‘?%?‘3816&‘%‘83‘1?‘1%"‘ bslﬂrr’éff“{%‘&‘f% ffr dERARG tEE e Thk
outittbidehs and forms a sealed connection with the inlet valve as the refill
unibh engagesthebininstoragek sonpantmentnRREGQOB-HCG22Hareifurtier
aspeatthaigils pravided st uhitjacorporated. ikt cartigge uoitfooagn
'nkiélq;% RISE dhe cAthidgR Unt.CoOmRISIng:: Uﬁﬁel%\%t&@aqcﬁ &95&9@5%%‘&9”‘1

an Le KJGE valvé/1sstc m I’ conne tIO to.th e rlnt ssem st¥1\cl: qu(gtgrgrray of

efore the 1n is dast e re 11 unit en
|nk ejectlon nozz es wherein t e |nT< ra e compairt mel%tgnas a vana?ﬁe

sto“fé?ﬁ’ér%ﬂﬂn?é“él??é‘ya“ﬂﬁ%15%56?8‘%&?1“% fiavf Bﬁﬂ%éﬁ“f&’ré%p‘é?ﬂ’cfpdﬁg like
varRishE sstordterv e prrestiscgerer efesabaeiative pre st &b fehatiassich that
inkogloesiiok ingidwuertentholedk froad theund ejectionmnazziese ik aufurther

aspeabinereisravided arafilinitamhieiRirringink steragaicampartment
hagoglpmlmg{tface 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
ptionally 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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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
communication with the ink storage compartment, wherein the refill unit
furtheresmppisasea Jeeking perticnhiavipg.an ink-autled andoval wejackuator
forpations. andwhersin during use, the docking portion releasably engages
the interiace, 0 actuate henist andhe, ouletyalvesse e caridoe.lls
with ink from the .od_)y because of the negyatlve pressure int &'in storagey
coiPERATant! I HARIRNSFAEpect there is provided a refill unit, further
cofsHEIyg InhFoA%e BRRet RS T EBIRSSUFRENY BRcg @ AelatcaRh &pBifitipon
enbagementoftiheuefit sunitawithnihe pkestorageticopnpartieni, theh that ink
repkRssMizingcanlangament cavsespartief 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
Rgﬁa. l&)&i";e-r§s(§ec2¥§£edeg Igévﬁ%é%(%%%{l lélivsvgeﬁa%igement of the refill unit from the
inKStOFAHE CSABATIPREAL tRE TESTERSHHY g KrFAN YR ETP FERs s kE g ¢ et
inwalrdRjaerd présdeddsartiafaing: itk storage compartment to re- establish the
negati/@ priessueeohmdsdurther aspect there is provided a refill unit
INCorRQrAethinamalridgador ap.biget prnteE; the cartridge comprising: the
ink, SIQrRIR SRMPARMSNEL NAYING.CRROEH. Wall SECHONS. GRANSSKIEL.DY Rat the

le yall arangement, fo defing 3, vayiaple Ink storage volume; and an ink

flexi
feenchéri/stemyfor suppfylng or supprllg/lneg INk {0 a pn‘?]at'ﬁead with an array of
nozzles, wherein one of the opposed wall sections is displaceable and
bidsed theexpeshticthe varidddlen inkrestbrefer voluinstidze fedte Bemeggatie
pregstednithednk storageccomipaibtment foravoiding inaldverteniteinked eakage
fromdhainerziesdn afudheraspechihantds.ReopigdediaiaedilnitaWh ergine:
ink storage compartment,
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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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
unitpenhidkeji thesdafil-uait Stthencampsises ansinkoutlighanechadmnemory
cireuit fQrstoung Jafermation wrelating R akdeask Ong.charasietistiaaidhe ik,
angst\éy)ﬂsq]r%lenﬂeda Iring use, the memory circuit allows to the control circuit to
interrogate it fo ve fy tlﬁat 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
maimétiapeerasdeinbROfitedaniiiiet perrpraadinthe pidatie api il g s Hzzle
platemwithcampasiray of nozzles formed therein, the printhead maintenance
assRmblyeevphisignenSappppdedcavatdies asiay - ef hozresmhe it e ment

PriptAead.is. ARt MU, ng@ clganer for engaging the nozzle plate and
W|p|n9k§1cr sst nozzles wherein é%e clean osmoneq between

opposing sides o thépcy e t%&‘”éff a further aspect there is
proVITEl 4erdie ﬂPﬁ?S%WéI}é‘?ﬁ“ﬂ%‘spﬂlﬁRﬁYéaﬁﬁ YOLEHDBIH P HLBrBTATEd T an
inkjetptiriencompsinegaay nreinteiahe & lasgesn sy roimabinigoliesyedreent
cappéckpgsitiomwheresthe assembly covers the array of nozzles, and an
uncapped position spaced from the array of nozzles; and a motorized drive

forymaving ;!],%C{Hf’é}m?&@\ﬂ&% ﬁ@g}gmp%@gg}{veen the capped position and the

UngapRed postion: It & rher aspect ners s prayided 2 el wni for,

replenishing an ink cartri an inkjet printer, the |n cartr Plavmg an

intéiF4cd ‘fb‘f féﬁ‘&é@ﬁﬁ@”fﬁsea‘?ﬁ‘ﬂ( il fﬂ‘hi’ a]\X?rfé?@ Preffe e sifteU f"ééﬁ’ﬁ‘?bﬁ?es
an'aik gtbeaggecchmperftrmenth Badbekihg portivrrforehgeding thedritarace of
thewaitidge, the docking portion having a base plate with an ink outlet for
connection to an inlet port on the interface; and engagement formations for

relgasahly: RpaRanghe eLRkR  INE SDARGSMANLIRUNANL RS RGPS 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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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 docking portion for engaging the interface of
the cartridge, the docking portion having an ink outlet for connection to an
inlet parhensthe irterfaeeidandaipluiality-of teonstrictiaseastuataspiosed in an
acthgting.the £oRstiction mechanism as the ink refill unit engages the
interface and releases tge constriction mechanism.as the ink refill

tenance as ctween a cap OSl_th W ere t Ssemb

dlsengagest e interface. In a further aspect Fhere IS provided are;1I fl Unit for

reﬂ‘@ﬁ‘i@ﬁﬁtﬁoéﬂe?n%%ﬂ’rfﬁ%fﬁ%eqﬁoélﬂofhmaéfdpffﬂﬁékfe MRS Age having an
interfacefBPergag ity theiine fefiaiirarinsierhl the iede resfirraelt comprises:
anpnkioutiéttfomengagmnga .complementary ink inlet in the interface; and a
spigot extending from the body for insertion in an aperture in the interface,

a”ﬂl Wﬂﬂﬁﬁ&'m&%ﬂa@g% SERIS REFHRN:QS éﬁ%ﬁﬂi&% iskeyeddn the.shange:,
q{ the perture to.ensure th elr efILlfS correctly matched to the

ca#t]relgg ﬁ%&é@é%@w fg n'a farther §§Iber(e:t there is provided a refill unit for
reﬁeﬂ?gﬁ}ﬁé‘“ﬁﬁfiﬂﬁnééﬁ%@@ in an inkjet printer, wherein the ink refill unit
further comprigesk @RSk BRHEEdr engaging a complementary ink inlet in the

cartriggieg pmdbafvisyatiindicatorie grovideiagviskabdkdicationbaten euse plate
predatermioad: eiastityisknasnélowes fromethe.rafill unit into the cartridge. In
a f%ﬁ&t@%ﬁl@&ﬁ%ﬁ&&&%l}@r Et&E%Yﬂﬁ&&Q?ﬁ!J Lnitvhereindng Riinthead agsembly

is |{(1)corip etranlsr\]/ an inkje néa(gnftegase Mprising: an outer casing with a
h|n y mounted panel for access its interior; and a cradle housed within the

r&b?éﬁ%(jetgf’ BRI AR At Bfg[é*‘,ntheés‘?:?%{ﬁffellﬁeaV|ng a hingedly

mounted lid that opens to allow the ink cartridge to be inserted and removed,
whrgintibfreshingeaxi srofidhie lidiand, thiedinge axis of the panel are parallel,

angh thestichanethaRanebheih aparis thessame disection 1R afuitharaspect
th‘%ﬁ%ﬁ%ﬂﬂ%@%ﬁlrﬁcﬁtg IhupikhaeiInge Prinihead AssemRLig incorporated
e mP kelfetl tEnt lii-retl!;eggorrggrltlsgsl ral%ockmg 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 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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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 unit, wherein the printhead
assenmbiyeisspraorperatediday arfinike tprplerseamprisinghasaplaceablenter,
pageé@ggmeg{mghﬁ:aqtmmlan@,{ay of nozzles and printhead contacts for
transmlttln%p(ouvyerfoagnd aprrllng1 data to the nozzles: co Ca]escpond(!ng contacts for
supplying the power an rlnt algta to the nnthead contacts and_ a cover
member ?815‘#?%6%%%‘% %%‘ﬂﬂfe Vhs‘dbéﬁcé??& %lﬁ%&&%&%‘iﬁﬁ‘ﬁ%q‘w}ﬁ B8 the
opEPrpbSMTAS et PrirtHeE Eder be installed or removed, and the cover
member is in the closed positions during printing, such that the printhead
comntacishanshthenceirgsapending Coniagisciaie pioved intmangagemeniawhen
the cRVELMSMBEL S moved to the closed positions, and the printhead
contacts and the correﬁsplo1 cont%%i e% n%age when thde cover member

t
is move tO t reca%n @)osnigonsml?{lﬁf) nsa le,lrllﬁrﬁel’ aspect there is

provided®sP&fi FP‘HF'ﬁ‘f THOBHSE PATE & e BT ERRIGR FO i kISt Priredls are »
cafifigigl eomipHsl iy aetestiohdqrk sthidggeccompiatmermmardnk feed
systemifdr supplying irkidromithiengr @achtinkecompartirenido a printhead,;
and a maiptrRANGEsiation fpdmengagingdheaiprinthead to perform one or more
maintenance functions. In a further aspect there is provided a refill unit
mcpg)furatread in aleogasdle foie aorLd an ink. CE trldg]e within an |nI§]r rlcpter

1t, W I'Cln rinthead assem ly 18 1nC

the cartridge’ avmg aplurality o e ik storage compartments, the cradl
coPPrigiHg £ Prereiey of mterfaces respectively corresponding to the ink
storage éotpiprarhinerseydiyheréirdeabnafribiefineliard srigteohfiyiaredeto
receiveithe pokaefill pinitionseplenishing the corresponding ink storage
compartmgid, i ks rsshfsilbers is Rravidrdia.refil yrihuhereik the

printhead ags@MAlY; GOMRRISES: sﬁ'f‘apéﬂmfll@&%tﬂ%&@%ﬁlﬁg SireYitfrmed.on a
wafer substgate usin I|thog1ra(}grh|call mas*regasg}%ohn% and de gosmopen

ontacts are brased into efgagem ing printing an ased engagement w
technique gag gp g g
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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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 storage compartment; and a
polymerReAINg FlR;bRiwean e inkifespeeaduitsand: Be.PHRtaak: te
intggﬁ%t%q circuits, the polymer film having an array of apertures such that

the ejecgtlo% Rozzles are in fluid communication with the ink feed conduits,
wh e PoIThiSH ey i is more than 25 microns thick. In a fifth aspect

the"pPESEALTHER IS PYBYIFE SR FRill tirit b EYapTimgN 4h RSB atye
compartmentsgivp flying @nprinthedchdsserbhowithnare anaynofcnzrzies,
wherein during use, the ink storage compartment is maintained at a negative
PraSS RIS L. RQIHIBARYSIIENT 10 |RRKRGSMRM R - ARAZIE S i D e SR ARL.
compnsIng: RRO003: G L 20dY, sonfaining %k%?o%”Q%&fa}?mémaﬁhé%aﬁéﬂ'e‘?
and a repre strizin arranggemen%; W ereyin, upon en%a ement of the refill will

witFERES ¢ StEPAY S YR P LY THE TEEeIs 2 by A SR SRTBRT 6 %bises
parthefthedhi Sropigecednipdiarte it reche havrhrely wepresgiedskiasthe ink from
thebodynéndirdwmrintootiverinénstorage compartment through the ink outlet by
the negative pressure until pressure equalization; and, upon subsequent

disgneaaement el he raflk Lt driom ek IoMmee SRmRA MGk the

repressufizing arrandementigieases ednwardly deprassed part of (e ink

storage cc%lnpar_tme t1o re- establish the negative pressure. The ink storage
cofffBRRARL PR FRRIFRIASE at a negative pressure to avoid ink leakage from
the printhegiekra4d wresvie urtortiFty e itk refilinsro dessinthadieativedprexsurfe is
remmoved when the ink storage volume is filled to capacity. Without the
negative Jyasiikeaindhie k.ste iRg R CAMPAIMaRbo KRS Adhig Priigk.0f ink
leakage. By Jlghthincreasing.inecomRaimenks cARAGILY. 48 QRN asdhe

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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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 during use the repressurizing arrangement
engages the constriction mechanism to make it constrict the flexible wall
portion inwards»@ptionalysthe isanstriction mechanism has two axially
spacedokgstangular collars with four panels extending between them, one of
the panels | be| L% situated on eqlch side of the rectangular collars

gement; W
respectlvel I’ESSUI’IZIn arrangement is four constrictor actuation

profetioms” Péﬁfd%edég 1é’ﬁ‘b‘ﬁ&’ehﬁwlékfsé?i?%|‘d’§’é’36tf“8?{eth8f€t‘ﬁfé“l"éé%1a§ﬁ’fé?nm
colarss eirtd! ibr ifelopastPRPIGWT A eV atHe feestise suhmiak e pakeisibow
inviardiyntotsonistrictthenfiexiile tvwadh @pilonadhpy thenhgkist oragpee until pressure
compartimaninhas an inlet valve and an outlet valve, and the refill will further

CO"JM'&S&@&!Glﬁ%g@&%@sﬁu@t@ﬁﬂ%%m{&m) Valvgas dhe refill unit
en%agest e ink storage compartment, and an oytlet valve actuator for

closing the utletvaive as glreﬁ?r P/u‘tt’é ‘engad aéts‘)tﬁ%" ink storage
cofMpPARMEAESYSHBHAN, the inlet valve actuator and the outlet valve
actuator are configured so that the outlet valve is closed before the inlet valve
is apeinedoagcthenpefilenniihengages ihezink storag® condparkyientirom the
RR&003: S wSLOptinpalithaliplstoragr camprrtmani-has aviexikiewall
DOERQJge%Hr?e RSty MQ e@ﬂ%‘ﬁﬁ‘é‘ nygmg%uas@wm Glel{ﬁ?s&t}ﬁ‘gé Qﬁﬂﬁﬁ%ﬁ?'ng
anoRTIEHl SndAgeR e RSO eI B Ake A colatie e

ble wa ortlon Inwards. r%arlf the: constriction mechanism has two
axfﬁﬂ@léﬂléeé‘é*t?e‘?él}‘w?ﬁjm&?r&%ﬁrﬁt‘ér&ﬁfﬁ‘?&ﬂ?dpé?ﬁgfém&&éﬁb‘?ﬁ‘ﬂeb‘&%@ﬁ them,
onecopaiecparels pidling ituwitse o obaeh ey of whe Asceah guilarieetiars
respectiveby;.anrddhapressuizing A rangemantisfour-constyictoraaigtitation
prajectiepsaiianged.lokx angagenthefounsidasef.one pidharectanguian
collags, Ao Mﬁlr%kﬁ‘ﬁmﬂl%m lmée/@gg.ﬁzmgeagmg%rnm'é@gagg dbatheanels.hgw
inwardly fo constiict the flex|b en‘é%an'ward"tg’ o ﬁ"“ SLrage compartment
et Ripts éfl tfurther ¢

to make it constrict the
has an in e valve and an ou valve, an uni omprises an

inl&E VRS HBR I O e THE e AT VSN s ise i esiTahrgab e
inksitstsfag eaclondpelrimesritnsutrd atro ttetcialy evacha atos el osirag ke ipistiet
vahsesaisithe tefith willecengagesethe dinkesior agescempacthente@picnallythe
inlgtvalve actkateranchingowlst valveReiHalenarsysaRfigwrcsadhatithe
outlel VRAGailS, &9%990*9%@ %%&Q%néﬁl%ﬁs\’a%'}{q%ﬁaﬂ@%&%g A5GVl Rt

eng tgfes the ink storalge compartment.
urther comprises an ifet valve dctuator 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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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 generate a negative
pressure therein, such that ink does not inadvertently leak from the ink
ejectiphmoEzlessidna furthenaspeattherewsipavided acsefillcuithhatein: the
ink,SLrAGE: ROMRRATIPRALAAS ANIMEIRGR.RL FRCRIMRANELRAILHRI RS
int%f%ﬁet nggggleelgaiploer%o\r{%\v/v% 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
wilPetfgaltysls thes itk g reseRapiess st il iRRCTH: TRty cRalan Hitdour panels
commdinicatiornwith, tive dnkestoradeircoimpead tment. sRROD @882 lmsa
furthgscaspesidhepeisprovidedasafiliuniforias iokcartricdgadaviagdhe

negatively RIESSUNIZER ik SIQLAYR.COMPAIMARt and AR JHMRHRCE IO lar so
receivi Q’% th geflll %Jvnrlch,yttge interf g(ﬁeh%]\élngla normally closed inlet valve and

anels bow 1n onstrict t .o . .
a normally open outlet’valve, both In fluid communication with the ink storage

compartment, wherein the refill unit further comprises a docking portion
hatinigralty thii Butherea Adnoaiver eruatart fehnat ansutand!wheddia efibing use,
thewdobekingpertioniselgasablyehgages:theiirterface te attuatetheednletand
theidt ednvahmes sedhe.castridgacfilewithiiek fierutbe bdy hacauss: of the

negatiye NrEsSHiSNdhg iRk, 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

coiMPfEEs BhighehTent TS8R P PTCESANI era AT i ik ¥istages
cohglenahhelae diechianvovrieprratdes dhetisitonfonsigssing theomatiempalves the
refill unit engages the ink storage compartment. In a further aspect there is
provided a refill unit incorporated in a cartridge for an inkjet printer, the

Caﬁth%&quaq{ 'tﬁ!:lpegs 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 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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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 for releasably engaging with
thaefil nikplheniterins. DAVRNC YRGS fRr-caniolling. ik fews inir.andout
of fhe slorage. compariment and e el Anit-Gampriser.yalve acluaiors for
actuating the valves when the re ill Unit en ages the interface, sucl that the
val&4diae a&%ﬂf&?f&”ﬂﬁ’eo%l%lﬁhv%{vﬁr‘é‘ﬂ%‘fg}ﬁﬁ REY YR ahah the ink storage
RREOT3¢IG 30 In a further aspect there is provided a refill unit for refilling
anvwhieoattk idijeutivdtformsnpars ofl@kingikjetprintennthe printed alsodaavimg a
prirtheaascantrol circuitry and an interface for releasably engaging the refill
un @h&’&?&&iﬁ%ﬁﬂ@, {@fﬂécmggwmglggmpgi@@%ane ink euilet.and AN N ne
circuit for storing informafion, relatingto,at least one, characteristic of fhe jnk,
and wherein, during use, the memory circuit affows to the control circult to
int&PFoy At T8 Verify that the ink in the refill unit is suitable for the printer. In
a further aspect there is provided a refill incorporated in a printhead
mainténaneeasseimbbyofotednrefiikjet. ptinthead, the printhead having a nozzle
plate Mithaniaysafinezzliesdanned fherainitheo-printbradumaintenamnce

aSHRMBMLGOMREING: R CARRERLIA RONGLINSALAYLA] DRZZIEHWRER.He

brinthead is NoLIn4Re: Ands, 3 gl eﬁnﬁgotgiee&gé’} Ind the n9zzie plate.and

co t S engages the ink
W|p|n5 across the nozzles, wherein the-cleaner 1s positioned etween
opPUaHiG EIRIEE Bt the capper. In a further aspect there is provided a refill unit,
wherein the printhead assembly is incorporated in an inkjet printer
complising a@emaind enancedassinblynforpproding betwednr andapppthposition
wheredhe asseibly covers the array of nozzles, and an uncapped position
spaged 1em.the Aray.ahNeZaleR. ANG & mAlerized. Ay eHormoMing fR&men:

mag)n nance, %I%semblrxgpveo een Bhe capped position and the uncapped

etine a variable 1nk sto: ume; an

position.
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.

RRC003-SG 30



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
onthadfan syefSe-Lanire ine efihaibase miaten andwhgsain thegante.of the
ink, QUGS SRAGHE TR NG U BNRYEESE RENtEEulIRendn AttitRer asRagh there

IS Qgga\égtgggeq ;ﬁfhlrlﬁynit for replenishing an ink cartridge in an inkjet printer, the
ink cartridge T1avmg’ an interface for engaging the ink refill unit, the ink

storAgE BN SR RO 32 S 8T A AR de filiad 18y S Ritidr HRible
walltlaaptdoidersifctivpe wiedadisitfedconstricting the flexible tubular wall by
a predetetmiged.amoendywineieilivrthe ihkepefidl ciritifurtheroganipeisedyahat the
dogkingnpertionifosangaging.thadnterface of the cartridge, the docking
portion having an ink outlet for connection to an inlet port on the interface,

ang, & plraliy.ofcanstiction acuaiorsfor actualiag, e, consttclion
mecﬁanlsm s the inK refill unit engages the intertace an releases the
colfSirietiBhalebHARIEsH 58 Ti5e MK Fericurit thaBHPAGRE thE St "fn a
furthiepad pectetherassprovidedsagefill unit for replenishing an ink cartridge in
an inkjet priptery diver inkacaytridgelhavinghapriinteacet fonengaging the ink
refill unit, whesein dthadaksxefid unfiacamprisgscihednk.outlet for engaging a
CO%BI%Q}EJ@@%J%&E&'&%@ ﬁQ%Hﬂ@J@ﬁ%ﬁﬁ&%ﬁh@@!‘Q&PeXte“d'”g 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
theTAK PR B IS R THAE S (e Eh e ES I i G e A R EY SE R e s
providedigerefifirtriiefor replenishing an ink cartridge in an inkjet printer,
wherein theindosefilissanivigompsisesictherinkappitl @b fosrengagings@mbly covers
complementantinkdaiahiapibecaitridgesand avisualindicatarto provide a
visual indigafion whena Rigreiermingd aURniR,pknassfloygd from the refill

unit into thgtcartrid e

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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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
thergiis yravides auafill writiwhe min thespeintheashassemblhydsdnces perated
in %ulgplajgiﬂgrm;g{eggmpgi%%a replaceable pagewidth printhead with an
anay.ohjazles and pintheadcontacls for, an é@gttm%% QLGB ot
to the nozzlles RRC 2 corres CONtACtS for sup the
poﬁ%?%ﬁd‘“ﬁ?ﬂ’ii“&%‘f&“ﬁ&“ﬂﬁ‘é“ﬁr‘i‘ﬂtﬂ‘é%‘&e& ﬁf&‘lf‘% 18?’1‘8 al&”&%l&&%"ﬁf&? ?f’
medHEHISIH, cSUEH HAECHE D Fi B e ChhTarstacard R E BRre S5 OMdRYY ¥ointacts
aremiaselt intofengalgemenhduwning printiigranthy dleiased! fromiisiased the
engageamment when installing or removing the printhead. In a further aspect
there is provided a refill unit, wherein the printhead assembly is incorporated
in %natl iﬁls rinter com ?L]'s(pgr are laceable aggwldth mthea with an

'Ft ectt ere s or ergIenlsh nr% eln et rinter
array o I’]OZ es an I'Int contacts for tr Smlttln Wer an rint data

to tHd6¥218%; héaslﬁgea&;%ﬁ&ﬁé%ﬁié&%%?‘éﬁBWhaliﬁaf%wmfﬂld%nt data
to thengfithead contacts; and a cover member for movement between open
and closed ipositions cvghargirtinthecopsmpositions itldprinthead can be
installed ppremavech.ana the&ovaimemhendsiauiba aloset.positions during
pri QHQQn ﬁlké ?JPJ«Q %Eb?ed%'mpﬁé‘%@&@% ang E%&&Fﬁ%ﬁ@?ﬁg NG FRRIALLS. are

e, and

move gheg men VCY ep over member is moved to the closed
the tly matched to, the cartri
posmons an rlnt ead contac?s and the corresponding contacts

disengage when the cover member is moved to the open positions. In a
furthefuakpecetHbre ipprabited d vafilprupiteirbesotatsetive eartrtigedfoean
inkyetpirintenktikel cartkidgasomprising: at least one ink storage compartment;
an ink feed isysteadansupplyiogpokfiamdhaiieachihkcampartment to a
printhead;

’vﬁﬁlaq 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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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
compartmaaddiia: isrihey raspatiith et is pravidrdiarefilk paitneahereis thae
printhead agsemhly:LOmMRKsEs: @ Pinthead duiegsated qirguitfumgd.en a
wafer.silbstrate,using lthodraphically masked, efching and deposition
techniques; an inte jrated circuit sy support structure for mountlng In the printer
ad}&éaélﬁigﬁrﬁ‘??mg‘%gé&rﬂﬂ’ﬁﬁd and RRCOO03-SG 33 a polymer sealing film
between the integrated circuit support structure and the printhead integrated
cirduitffonefixiprgt theee primthidaic iefit gratetkeincbiptothbe integtatedcoipouitd in an
suppErbstictdrgisily a further aspect there is provided a refill unit, wherein
the DfintQ‘?&@o@ﬁﬁ@ﬁQ@M&%ﬁ)&mB@@%ﬁ‘aQQH&Q@ﬁ&W@&@%%&Q&Q%&GQ}ﬂPQ an

of ink eJectlo noz ormeg on a substrate; a plurality of ink feed

smitt wer rint to the nozzles;
COﬂ uits %’rpesta%nl éh fu communication with at least one ink storage

compartr??érﬁstp"éiﬁﬁgé"béﬁiﬁ?éf“%é}ﬁﬁQ‘WPW BAVEBH R FEUBFASHRYEAES Yhd
the printieaydrintegraiecheireumtdetiren prsfyed fihhPPidiittg an array of
apehturie s Suchethatithes eje otioheniozz ke snanbein flaichcommunioationmith the
inkifeaslaqpstuis smhesgitnpalymer sealing:filds-marathandmicrensdhick.
In 3 shah AsReSL ﬁeptrgffe%nﬂel@aa%maﬁwrp}ﬂas@t@maa%s&ﬁ;sglg&@ fas @p inkjet
D g, B oL e COmBR IELAYOo
oppose AlfSetiions Connactad by a fiexivte wall a arrangement to define a
vaﬂ%l’é"ﬁﬁﬁ“%torage volume; and, an ink feed system for supplying for
supplying ink to a printhead with an array of nozzles; wherein, one of the
opposechwalbsestiongieidis platiablandrbid sedotorgxpand tiigvaiiablaeink
starage:\ehpme o create a negative pressure in the ink storage

copartment gggagevgg,qf)glg‘ﬂg@dvertent ink leakage from the nozzles. An ink

;ta‘l’r%i Crc mE{aFgg}%Q%p Vb adiexile wall between, o Hgid wall 1

a malntenance 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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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
embodimesisaorealiag te saal-sectionsaisifixad withinsthewcasttdgeramchdas an
inlghaalve S5 GANRESHQNIRuRR ik JefH saik ek an QMEELNANELBF structure.
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"¢ORSUIEE 18 Be Tpeiied art! i sets FEdpRtvish) By e RPN unit as it
engayEshiesARCAEIFAGR CHMPATHTEHE TPORaRFS thefd IRt 2hbt Bistlet valves
are ponfiguféd Sethihét thesetlidingdivé cisrclosedbeforedheomlek vahee is
opened@asdhadefill unit engages the ink storage compartment. RRCOO3-SG

3%9&;&99@@%@@%@&%'k&qg_et&q&?ag'.ﬁsf%;e@levgimﬂaamega@@ dae;@ang has an
inlet valv§ for connection. to an ink r%ﬁll nit and an outlet Y!)alé{e for = .
olymer 11lm havin qn arr, of apertures suc af the ejection no les are in communication
coﬁnectlon t0 the |nﬁr1?eyed §ystem. pt|onallfy the Isplacea sle wall section is
bia¥8d 6y 5 €8S force spring. Optionally the inlet and outlet valves are
comfigieired YB B ecdpeiadsarmer dasedresietitively by the ink refill unit as it
engages the ink storage compartment. Optionally the inlet and outlet valves
arencandigured sushdhattheopptiatvaherselased: kefaie thaeinlet ialve is
opened.as.the refill unit engages the ink storage compartment. In a further

aspect there is provided a cartridge, wherein the ink storage compartment
A i S TShTACEAES P SE
expalittieVabiabie SitragB Yo Rithe to generate a negative pressure therein,
suehith&edriksdody noplirdverphtie lelak friomibtae ikejeeiohnmdss iesren a
further aspsegtithefesis provicedsa capticige, amherseino thendegatively ink storage
PreseukiZed ik sterage-compatmantas njatashace felreceiviog A ikgfill
unit for. fefilling,fhe. 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
th &mrﬁ@ée CORartment 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 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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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
compartment; and the refill unit comprises: a body containing a quantity of

in%%Qll?ﬁ@@t@%ﬁ%&@%m{ékmﬁlﬁ%JQH@QMEIQ}&QJ%%%#@Q%A@N@
actuator formations, the docking portion g)l%lg!cng(lfle%gg releasably engaging the

outle V onnectio

mter?ace to actuate the inlet and the outlet vaives so the cartridge fills with
ink from the body because of the negative pressure in the ink storage
cofipiartHyerttdipplaschlitmel ssiradt tieris prsit ddcasedtridge, wherein: the
negatively pressurized ink storage compartment is arranged to be refilled by
a refilbkunit Miana: farnally.eper cuttieivale; aaddhea tefill waitcomprisesaa

bodly; containing.aaxantit.ofnk:, ghgagement formations for releasably
engaging the ink storage compartment; and an outlet valve actuator for

closing the outlet valve as the refill unit en (5'%??8 the ink storage

coMpartHekit f Y HartierhE et YHErEds d‘éeo"%’il%é{?lﬁfdb‘é%‘?\?ﬁéﬁ"é‘?ﬁhethe
inkindtordryes cerrdarthentisnd arsrgedetoioerefileertymantefill unit; and the
refill unit comprises: a body containing a quantity of ink; an ink outlet; and a
repressurizing arrangement which, upon engagement of the refill will with the

in k[ﬁ%ﬂ&?asﬁ&m&{%f M%‘Jﬁ&%ﬁ%ﬁé@%&&ilmﬁe HRikia ke nwardlydenressed
as the ink from (heoady I drgwn inte, the Ink storage. com raa”JUo it through
thein out}1 ?1 hegative pressure unti Fessure equalization, an
wh%&‘??”ﬁfr?dﬁgétﬂ:‘ﬁé’éedﬂ@ﬁ ebﬁ‘é‘esr‘f&haaéﬁﬂéﬂ?b?“fﬁ‘@?‘@ﬁﬂ“ﬂhlf%&ﬁwﬂ%“?hF(J%‘P(S’Page
compdatment, 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 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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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 pRROOZ 5k aitnal lurbahaspeehidharats peavided a, cartiidge,

furtherepmprisinehandnierface.ferrelfasabl £ngagingamredillunit fer refilling
the canri (;%b herein the inkiet printer ingorporates a printhead, control
circuitry and t e refi unit, the refill unit comprismgg: a bo y 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 printhead mainienance assembly for an inkjet printhead of the inkjet
printer, the priﬂ)t@(%ad having a nozzilgnlplate with an array of nozzles formed

. COl’lta.lnllf% q antlg,o 5 .
therein, wherein the printhiead maintenance assembly comprises: a capper to

coTEPEHE S BN 62 28 RN SPEtRB S HrRh S84SR R ER & And a cleaner for
engatsifry Ve ibpidopitana e Wipiny asrissiflenicrzies thhisksleagrer being
positipmedbetween opposing sides of the capper. In a further aspect there is
provided a cartridge, wherein the inkjet printer comprises: a printhead with

anarrayef Rezzies: @ mainienance.assembly for moving between a capped

position where the assembll}/ covers, ﬂeed%yaa% i?lfugi(t);%%clles’ and an uncapped

poSition ‘Spaced from the arrdy of nozzes. and

the refill unit comprises:
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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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 RRCOO3-SG 37 formations being
forpeg.op thedransygisacentadine efthebasenlatedhesentieghithe ink

outlet bein fﬁrl)l%g%drfgfg]mt etr jsverse centre line. In a further aspect there

. engaging a f1ng c car . . . .
is provided a cartridge, further comprising an interface for engaging an ink

reftPEifft 57 PP RAIEHIS AR C ARG, WREVST HE K St AR e Bripditent
is periaiiledefined by a tubular flexible wall; the cartridge further comprising a
constrictiordnechamismforicenstricting the flexible tubular wall by a
predetermineduadnaiant; and the ink refill unit comprises: a body containing a
q UQBUE%@U%& fp Q_oﬂng 9{%&_‘}991&1%{&9& f9 E;QQQ%Q@Q%H@%AQ@Sf%ﬁn&f&ﬂ& during
cartridge, the docking, portion having an,ink outlet, for connection tgan Inlet
port on the interface, and a prfu ality of constriction actuators for actuating the
coRStfittion mechanism as the ink refill unit engages the interface and
releases the constriction mechanism as the ink refill unit disengages the
intérfefcehetnspefuriheis aspect thereldsipropided: acarteidgeinfertive asonmiprising
a rgfilunp-anechos intafaceifer, iengaginghaminksefilwidl for replenishingdhe
cartridgen,dhg ink refill unit comprising: a body containing a quantity of ink; an

ink %utl.et for eng? ing a com Iementarly ink inlet in the interface; and a
wherein the printh®agdnairit 1 es:
spigot exterﬁ)dlng

rom ﬁ%n%egdsflr?o INs&rtion in an aperture in the interface,
wherein the IERRFCISSEBEAEH %W@%mﬁaﬂgwff)&a& to'thid &hidpd defined
by the apertutelttneirsareaghie frskeefilPigecodreety watcheePidethibeciaitge.

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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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
intesiaKioR RGOR3-56 B8uancradle-heused within jhe, adteneasingifobutlet

supgRrting aRoinkcantridas.the igradle 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 hin%;e axis of the panel are parallel, and wherein

the it SR B haFTe I BEtH e TH i S arh e BrFECE R " & TRt AP A8t
thepalignsfoviepkaidieatritedsivherein the inkjet printer comprises: a
replaceablepagew dinmprinthréadwith @fnat ray ofuofziés and printhead
comagtsiligr tranRsriting powatand peunkaaldotoothenazalasxbRiesponig
contacts.farnsspRving.the power and print data to the printhead contacts;
ang ee}nieri 1gt&ve biasisrgg mechanism, such that the printhead contacts and the

nit comprises; . . . ..
corresponding cohtacts are biased into engagement during printing and

released from*GR44EY BRGaYBIHERIWAE A Installing or removing the printhead.
In adkskinerosisp detetamiesidprsvidee Becardy diewirsngiprine MKjep ket
colfprisestioatseplaceable pagevidthidrinthead oiithsainiarrayofinozziesiand
printheadiceantiasts iar 4 apsmitingnperverandipint datade.dhennaazl@son
corresprending SAntass.fonSHRRlIRg thepower 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

instetiBg "6 TETHOVE; ARt e LoUSE Eiber R A SlastabasIIBHS” Blring
priptéagnsuidrk thit utitdopripitnisziek dsstatiscathdithesBbmiespamiditgg contacts are
moved intoodg ngagementawdnern ithe cover member is moved to the closed
pOSitionSanaﬂﬂcd)ﬁh@ figf Uﬂgaﬁ@éia Qm@ﬁtﬁtﬁ?‘ ¢hk 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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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

cow espondiagwitnithe.siasiagencompastimen sikeachief theriotarfacesibgiog
confighrechi.recaive annk Fefill-wait forseRlenishing.th&, corresponding ink
storade cermpartment, RRCGOQ3SG, 39,12 furfher aspect there is provided a
cartridge, w ereln.t%e printer incorporates a prl.nth ad comprising: a
printhead Y PSEL Kl RUR OB A SH B 2Rt &itstrate using lithographically
masked etching and deposition techniques; an integrated circuit support
structtnghdorsrao batingpisyithe panidrcadiace nteankirepiadeedppath; and a
polymer sealinguiilpadoeiwgendtha integratedciseuit suppersiructure and the

pripthead.iptegrated Greuittonfixing the.prnthead integrated circuit to the
integrated circgli&iﬁ%u oE’thrtts structure. In a furthder aspect H‘geere is provided a

. COrres or S ing the power an rin ..
cartridge, wherein‘the printer mcorporates a printhead’ comprising: a

priﬁrfﬂté%f‘d ABYHER circuit having an array of ink ejection nozzles formed on
a substrateled plirngyreshink feweh duhdupy fespdosrisiishirty fleferponding
commidnicabiendiitheat:leasitone dnknstorayecemipartiaedknarchanpolymer
sealingifilom betweean:thadedk feed conduits and the printhead integrated
circuits, the polymer film having an array of apertures such that the ejection
nogzles are, i fuid communication, wiih the ink feed conduits, polymer
sealing film bein morpe. than fgﬁmdﬁ:fons thick.TH seve.nfrﬂ3 aspect the
present ihVBAHBHEPEEEPA sl Ve TSF reriffg SrinhRiatsdge
comapegitriae AR zPInEe rid cErfortradazesrilysengaging with the refill unit, the
interfacechayvingiviakesctas-camtyolling ink-flovwsimtapand-out of, the storage
comppactimeRhcthendrefill unit comprising: a body containing a quantity of ink;
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 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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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
thanprinthe ageddavweay e vdutingaidRROBOB-EG AR mefilingprogassaihe
negative.Rressure may be temporarily removed and ink Ieakage may occur if
the outlet Vatllye t%tthrgt rcl:g(t:ll} ?f%rme Qno 211: vgaFer sucti) Qgg%g?hsflﬁd raph caltl‘rl masked
embodlmé)nts ?he Interface has a normally closed inlét vaivé for connection
to EABRIISEBP-H8 FEHISHid a normally open ink outlet valve for connection
to an inkpetPTFTBEEY T HRIAS FITERIHNG" Bee e /AR U eSS et itrertititlet
vakré before opening the inlet valve. Optionally, during use, the ink storage
compartmgiiniaiatiainsdhavak at anegativeupressurerand: the vaMRhead
actialors da.nat: actiate dhalnletvale st the.outleraf therefil hasidure.
sealed connection with the inlet valve. Optionally, the valve actuators
comprise an inlet valve actuator and an outlet valve actuator, wherein the
inl&t YRR A TS AHE T ‘Gutist Gav B St S B ST 8 BB SH Fg%‘f“l‘??é‘
projEstiong with a tri-star cross section for robust bending resistance in alll
lateral dirpttionsin@ptionally inentrisstarycfossjsectiongearenaniiguredds key
into corrgspandinglyrshapediapertussin he kteraceita ensuiadha. fefill is
matghed iaihg.gerrect ink storage compartment. Optionally the interface has
a normaII closed |nI (E}Ive for cogrf]e%gtlo to th outleLof the refél and a

YyNMer. S am een]g € 1n conduits and the. cad [ntegrate (EII'C 1ts, t
normally pen in et valve for connection to an in et printhea erein

duPﬁ%ﬁ“ﬁfsfénfﬁév\?éﬁibmé\&?ﬂ%‘t‘i’)?ge&FB‘é‘bﬂﬂﬁ8“%%‘??8?W%ﬂ@&%é?&ﬂ“@ﬁéﬁfﬁ&‘fﬁté"?nIet
valvieh @pniopallfprdeiingluse sthiediknsteragereipmantivientinskintains the ink
at a negative pressure and the valve actuators do not actuate the inlet valve

uniil he Qutletafibpdeiilasa sealrd.cannactioriit thediekyalve.
Opfigpally.lhe:valvgagluators comprise an inlet valve actuator and an outlet

valve Tctua}tor wherej the Wlet valve r? ator aqd the outlet valve actuator

areOE)re ﬁasaf)?/g%lﬁﬁké BIrtofec |(f)1n§m\7§iﬁ'ﬁe 4 fri-Star Cross Section for robust bending
redfSERRER

ifts 3t fereraicdird ctictidh O BHenIRP et Btar cross sections are
cordigunredorapikeneinto correspondingly shaped apertures in
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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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, RRCOO3-SG 41 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 peessenthareifesuehdhat iwnlsodoe senotinaduentenily deak-fromihe
inkogqugggtggg;}ggmji@ @nt;tua[;ggg asheghihere is provided a refill unit, wherein:
the,Ink storage. compartmer ‘h%“ap lesink o ap ’Ith%%‘%'o%‘&%&&‘%ﬁ hti%t
interface has an Inlet va T lased to its closed configuration: and the re

un fP‘fﬂfﬂHeaf‘%?)PﬁBﬁgiégng@‘éﬂlgﬁé%‘teffé}fﬁ?&’ﬁ’ﬁ%"é‘ f%?%%éga%ﬁv&ﬁ”d‘aﬁiﬁa’?ﬁ%
intefate AITAERCThEE AR SO O PET BHEISIRE itfre VTt Vrtior Bsdrmiasresti|
unicengages thepinkinteracessie thiat thegamnk predhe body iglia ftuidors do not
communieatiaRwithhth@dblustaragemumpasimesindiia futhenaspacs. there is
pr%ﬁ%ﬁl? {&fwlw&uﬁv@%&%n@% ine CM%&%&M%%U%&@%&%&I ‘%&h‘é@l}(e

anqie Hl V ve a¥tua9)r an&)tl[!ygtﬂvta-\lfélllgé b%EIQOII'nI'C HO Sclo(r;p unlcatlon WIFlh El‘l star

storage compartment; and the refill unit ?urtherc mprides a doc cking portion
hav‘i?f@sacﬁ% SeRtstsng e AtdH TSR, Cmmahy: defkyuSes
rel&sasab e sriyayes ey interfaeeaiadubtesdnescimietinie it suterveltes so
thecfgaistngdgedilshwithanknfromdhetedydecause of the negative pressure in
the ink storage compartment. In a further aspect there is provided a refill

un tt)p%{}éﬂa%';ﬂl{é I&Qﬁ‘a@ lﬁ&%‘%@%l%@?éﬁﬁ%ﬂk ?&Qﬂl}ﬁélbﬂ I QR RENRAk !, ana

assembl the r | nltrnt faces with th e |n stq{age £o mpartment via a
a HOI' en mn tlet vaJve tor co ction t et rinfneas crein durln use the valve
norma en outlet va ve; an "the retifl un rther comprises an outlet valve

acﬁﬁ%ff@?sf S&I‘B%ﬂ‘fﬁe‘[ﬁﬂvﬁﬁ"tf%“f'\?&ﬂ%gé&e e Y@f“ﬂ unit engages the ink storage
compartment. In a further aspect there is provided a refill unit, wherein: the
inkoptoragelcompanmenttsupphesanprintheac assembliyayithcarsarrayohe
NoZleseMRRr&INAMIRY HiSReth dnkiStyage: campaimentds-maitainedat a
negatiye pressure to avoid inadvertent ink leakage from the nozzles;

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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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
RRCOO3-SG 42 upon subsequent disengagement of the refill unit from the
ink storage compartment, the repressurizing arrangement releases the
inwakdly depressed papkahdhedk stonagergemparmentitplieaestablishdthe
negalive, 9{§§§W@vamb@e furtherasnestihere dseraviped @ refll-Uaith tat ink

incorporated in a cartrid tﬁgfnﬁg}e'c%léhet printer, the cartridge comprising: the
ink storage compgrtmen aving 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

P r‘%l‘-?e'iléf 8 IR RGN |&)§£§H 0& g%géﬁ%EBG]Q{EHEQB@MQJQUE%!@?g%‘%‘%ﬁ&%&fﬁ@galﬁ%age
from th VQ%’czza%§ﬁ'r% a furt §{nPSP?V%ta§ eredr proyided a refill unit for yefiling
an'ink cartri ge that orms part ofan in %:et rmte? the printer also having a

priftHB4s b?:%’ﬁfﬂBPBii’c?ﬁ‘iTWﬂf?ﬂ"ﬁ?‘l“fﬁfB?f& BT F@l@ﬁgﬁﬁy 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,
anchavherRimadaingab@osaen MOMe kG ﬁ@%&ll@&&tﬁ&h@@omm airauit to

Int@gﬁmtngglﬁlQEgYHMQ)}a@%OMﬁQeﬁlQ‘I{@fl|| unit is suitable for the printer. In
afl.ﬁrth(fe[1 %ﬁptectt ere is fprg&&(m arefLa!wllmlt mci(orlporat in a printhead

€ Icll her CO ISC ortion tlet and valve atar formations,

maintenance assem b,g' or an m Jet pnntﬂ% the rlntheacfchavmg a nozzle

plat& Rith AR Wir &P BIoZs1es foritelthers ?f‘tetﬂ‘é Wu%@&@?ﬁta thenatite
assehisy/idomipridifigm shebgp brctoseoives etz ragset Hobzldsiwkesn the
printhgachis.not in use; and, a cleaner for engaging the nozzle plate and
wiping across the nozzles, wherein the cleaner is positioned between

opgpdsijlgge%g&gtgjemg gpcgggrgglﬁjyrm%lgspect there is provided a refill unit,
wherein the gnnthea ass mbl¥ IS mcorggratedbln an inkjet printer

the 1 storag compartment supplies ink to a printhcéad asseml

comprising
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
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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.
RRCOO3-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 engaging the
inteplacafihecartigdgen thiemdecking partiennhaving anpaseplate with an ink
oufletfQrCAPRRSHOR H0AR:0IRL ROFANITHE JRHAE & N ENIRLRMER o re-
forgslaabtégp%efgrgggiga%asgé{ engaging the interface, the engagement formations
being ormed 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 e s Phevideavalsefittdhipidrcrapial Shing EfeiAK exirkidgenier- s
inkjetrgeintenprivideerein: the ink storage compartment is partially defined by a
tuhrdanexibl eowalanchhas; appeastrigtianor@shaRisnNfxcenalnging the:
flexinle fubulapwall hy.g Rrgdetermined amount, and the ink refill unit further
comprses 2 dacking 99;&'%& Iopnaaging ihednipriace ohhe sarfrdge, the

docking po?‘i/istt)er?lh(g\?qu Ink or cohnection to an inlet port on the

int&PFATR KRG PIETSH B CORSH LR 4 a8 far SeRIA G HIRe ik
corgtetionnecHAniSPAeaS ThEsite Fefifl itihitteat eyt interfdie ipgdeertent
reledsesthéoohstriction mechanism as the ink refill unit disengages the
interface. In a further aspect there is provided a refill unit for replenishing an

ink,cagtridog in.aninkiss printeLqthe. ik Sarydoshaving ap nteriacedor
eng%gtlré the ink refill unit .Wherelpethe ink reflll.unlt(?%rpr}t)n es: th |nlt<)l§)utlet
g [

nter, the printer also having a pri ad, contro] circuitr erface for releasa
fore ging a BompTementgrypln n?et in the mté/r?éce; ana a splgot

ext8fdify 6 tHE body for insertion in an aperture in the interface, and
wherehn therdBllerd|ferbrssoswetRs anafk s pig o tigriesydutd theoshdpedefined
by thergpenttne tocemsureisthef inkirefillds correctly matched to the cartridge. In
a further, aspectdhrradsprovideaa sefilupitiorrepienishingandnkisantidge

in ap inkistarintet whergin.the nk refill unit comprises: the ink outlet for
engaging a complementary ink inlet in the cartridge; and

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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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:
RR0003-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
and the hinge axis of the panel are parallel, and the lid and the panel both
OP&N, in-RL.SRINEAIFeGHARA D& er RFRGH hereisrEaYIdes Avalilunit
incorpor: tgge fjﬁﬂ an inkiet printer comprising: a replaceable pagewidth
printhead with an array of nozzles and printhead contacts for transmitting
power affl Pt Hae T8 tHE ozzles; corresponding contacts for supplying the
power arid{5king epsten - e prntieduiee HArISEHAY- Beserbisg e isTaines 2
meekahismitsudhk thidt thecprintie ack coftaotsoahd itvefcarngsponding
contacts agexbiased atone ngagemenh gigfip dinisting anchggleased from
bi%ﬁ@t%ﬂ&%&@%ﬁ@h\é{hﬁé}rm%@@&@[iﬁ@&%‘éﬁé/i!ﬂg:_m?e,%@thead_- In a further
aspectingre 130 tXé‘%'&g Adelll unitincorporated in an inkjet printer
comprising: a replaceable pag width print ead with an array of nozzles and
printhead contacts for transmitting power and print data to the nozzles;
cofredpantigcErtaTre fseSuispiyirigieherisaiwne antiksain dainaig i printer,
printhead contacts; and a cover member for movement between open and
clogedlipesitionspwhrreipbinitheopenpesitonsithe: punihead candeidnstalled
or [EMAYEHh AN S CONSTMEIMRALIS i, 16 GlasadRositians,during printing,
_su%]kg that the Prlnmead contaggaﬂand the orre%l)r%q ing contacts _ar mql\éed
v

refill unlt furt COIH%HSCS a n 10r €nga rrace € cartri , L

into engagement when the cover%léorrrﬁlﬁer IS o ﬁ_‘le close pos%ﬁons,
antPEhEe Privfthes B ith Qe thE Corie hBITHRAY Cotitatts thddhtytd Witen
thewovierontetbnes fis arieiegtocthericipenepusitivrshd miarfiftindreegspedicthere is
providied andefithunitd ngorposatediniancarisitgefionandiskjeteprinier;the
cartridge comprising: at least one ink storage compartment; an ink feed

SYSIGTL R SURPHANG, Nk, 50 16 ff GACLINKSRMRANRENL: & RUREDEA:
and a maintenance station forr enga ing the Pfqpthead to perform one or more

the 1nk cartri aving an interface for engaging the ink refill unit,
main enanceg?unc ﬁ)ns.

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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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,
RRCOO3-SG 45 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 for replenishing ink to a
printheadncamprisipgit@aprigthe adunte grated airevitsfarmedc@n a wafer
substrate ysingJitegranhicaly: m%dsusgahm@mdcg@ﬁgé Hon.tRahnigues;
an |nte rated ci rc(HL pDPQ ﬁ(t)gvut%tur% for mounting in the prlntec[ adjacent a

é/ T unte e1n cartrlfdlg be in PI
me |a e mer sealin etween the mtegrated circuit

su BB?SFF‘&FLP&%%’“&HH%%G] E)’f‘iiﬁlfﬁgﬁ%f ﬁﬂi@@?ﬁt‘@&b‘if‘é&ﬁ%" fing the printhead
integrateticdifepttitp e nteepeatadre renitiEgiiort structure. In a further
aspect there is provided a refill unit for replenishing ink to a printhead
COMPpIising apprintb eaebintagratad ireuibfaving.a gt g ef dspajaetion
nozzles f&%@?&@'aﬁé‘pé‘g&%@rﬁtﬁﬁﬁ%eﬁ plyraliny.obink feed sanduits.for gstablishing
rmg,gcr)nmlrrpunlcatlo V\rlllttgaggo%ast one ink storage compartment; and a
pofymer séﬁllng ?Ifmp etween the |ni< feed conduits and the printhead
integratet Gt e e (IR HURIHIBR Yikn A0 AR APF 45 0f Spariiliad SuettAkt
the ejectioAlvibzAeg areshrficiit seevivs daivathse awittrtiaditik feseredinduits,
whereins pelyinerisealpg fitm dsinoretiitand28emi¢ fonshilsidknineaneigiih
aspeehithepiasent iryantiea. provides a refill unit for refilling an ink cartridge
that forms part of an inkjet printer the printer also having a printhead, control

cir uﬂgy lg:lnd an interface. fo asab ?9[ [EI e reflll unit, the refill unit
rther aspegct there 18 I'OVI (] a un1t 1n pr1n I'COIIi
comprising: 2 ocfy cont a|n|ng a quant IR an | pné "a memory

circuit fof* SROHRY TSHHAHSHRFERHE 1B aéff‘Yé’é%‘fzélﬁ%“@rPé‘FﬁEfgﬁ%‘ﬁ?:déf%e ink;
whieysiritehgiagetse pehiedpepriesryosiiesuit allows to the control circuit to
interrogaterisjonviegifyntiatioheppikiig th@owefihunitissuitableiforthenpkinierd By
incorporatipg.nfamnation rbembthednkin themepenorf an integrated circuit,
thQVE@lfélL Hnﬂe 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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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. RRO003-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 on the memory circuit.
Optionally, the modified operation is an adjustment of the maximum print
speadofdhe printhead. Qptignaly thecinfammatieniagludes thentypa@.and color
of thg.ipkaiIRtienally theinfermation 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 on the memory circuit. Optionally the
moBiffE SR ALBHGE AR MEfISEHERT OF (REATARMIT briRt"speedrsrise
printhead Privhaefirttraticd SpaEt oHREors? prévitbrrae e Uhte RHeimhed
cadridgecolpprisesscanqrk storage compartment and an ink feed system for
connectienitedhedpriitheashwhichbhas namargayieiinkejgalion nezzles, pand
wherein the ink storage compartment has a variable storage volume and a
displacegb!)? wall qglct%'gn biaseg to exgeadnd the variable stor%ghee vol me tlo

mer sea m between the 1ntegr Ircplit Support sfructure arn inthea
generate g Ke%%tlve %ressure '?hereln% Suc that Frﬁ)l(% oes not Inadvertently

le R FFOHF 6" HR STatsiBRPHEDALE RS EiFEHER 46 BT A FE BRI Y Fefill
unit for refilling a negatively pressurized ink storage compartment that
supplieshialestectiterprinthvaid ; thig! vk Biotagescompastnpemtdadavengrithe:
intedacedondeaaivingitheireflill Majtothe datesfiacebavingi an.dnlskvalve biased
to ifsGlesed iﬁﬁ’ﬂﬁ@é&%ﬂ%@m"é@ﬁi@ﬂ&%tﬂﬂﬁdfé&ﬁ%ﬁiéﬁféﬂ YRit.cem Bﬁ%?storage

en?%%ement formations for releasably engaging the interface; and an inlet
() artment; an

valve actuator tor opening the inlet valve as the refill will engages the ink
int AU ARAT TRE IR Beti 1< IR Mdideeoriivid MEEREA WRHSHS ink
stordyescddmmpaiterie ataieafuitseraspe diethietei s prsvided ifehihnpigation
wheireihs ithectnkosaritsidge has a negatively pressurized ink storage

compaitmentdhahistpRliesinkie heipslthead, 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 RRCOO3-SG 47

In an eighth aspect the 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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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 valve, wherein the refill will further
compisasiengage manbiasmationsfar igleasably: engagingdihradnksiorage
co mﬂ@ﬂ;mﬁnlt;hﬁegdh@«rmuyaﬁmh/@e@mamr @E&J&h%iﬂg Ihe-quilel ive.aadhe

provi a re frunlt or refilling an ink storage compartmer%t s

p ng “the
pnﬁ‘ﬁﬁaﬁ%ﬁl’éﬁtﬁﬁg gha%iwﬁgf‘r&f’%"z??é‘g“l{ﬁr‘i’é‘?éfﬁﬁeﬂlﬁfr heg"ﬁg%eg&e)lllnk storage

compartment is maintained at a negative pressure to avoid inadvertent ink
le aage: fisom itfiennoeries)dth e efil aumitforehérs oomprises a repressurizing
arrangement; wherein upon engagement of the refill unit with the ink storage

CORIRBRIMERL {DE ERraSSHIZIN G AT ANGeMEPLGAYSES 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
eqUATZAHOHE SHECLPEH SdSeytiemedisa RLALRIHETE BrErs reI i #ativthe
inkssteskatjccempactitiént, the repressurizing arrangement releases the
inwardly depressed part of the ink storage compartment to re- establish the

neggaibieipiassitied Bpa-fisthen agpastthene isprovided aaafill kinitinwherein
the cartridge compriseS' an ink storage compartment having opposed wall

se?tlo S connec (!e3<|bl wall a ranrgtgment to deflne a variable ink
urther as E)Ctt 61‘6 S roV1 unit W CIel (¢}

storage volume; and an ink dls stém for Supp T ﬁ%copépr supplylng ink to a
pri ntheadr\/{ﬂ’fﬁt%fﬁg%ﬁ?ﬁ‘f}%?‘ﬂﬁﬁqé% méﬁeﬂd Wﬁ%‘?é?ﬁ CBﬂ’éCB‘f“tf?éhS Pbad sy has
seetigry ¢$icksphicretsieard biased to expand the variable ink storage
volumetocirgateacnegativenpiassurebin stheginkisicrag e dommpattrmentefosn
aveiding inpdhvertentainkdeakagadr oithenozzies RRACA3SGAB ta Ak
furiper 8’&&%%&%‘%5 pravided a.efillypit for refilling an ink storage

compartment having the

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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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 maintenance assembly
for the printhead, wherein the printhead has a nozzle plate with an array of
nozzlesifermeachihergin.andcthe printhaad:mainienancevassamakdy formations,

comtt%r@gca@aomeataﬂggyemhe@ttw af ttgzélﬁﬁtéwttemmeamﬁttmgash@ot

In l(')'t?t etvaét €s so h%garrlt%lti € FJI?SQ&%%E g th nooézLec lll(’saetgf %e ne al esaégreo 1§1§he mn
nozzles, the cleaner eing posmone etween opposin Sld s of the capper.

In é?ﬁ%fﬁ%‘?%gﬁe%t there is provided a refill unit, wherein the inkjet printer
comprises: the printhead with an array of nozzles; a maintenance assembly
forimdvithg betwben iapcappedrgdsitiofervliting thezassemblyrecovekstdhg array
of nogzlessnand appincappadpesitionspaced i diriairaywWwkbeazaesnand
a motarred diivefor moving the maintenance assembly between the capped
position and. e (ncapped Posilan, In. aurineraspect fere is,proyided a
refill unit, “Wherein: tl'?e mnﬁ cartri as the Interface for ngaglng the refill

uni °HHE Y& GHTrd Pt o tish é§al‘éehasiﬂl? ?f&lr%teer@éﬁfﬁ%art?h &fiEe8 docking

poftiBPfdrEngaging 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;

angh engagepenhdermatians farinelgasablyiengaging-ihe. iniHace sdhiBing

englggmeﬁtjggmgygﬁgge)mu@;mﬁegegn the transverse centre I|ne of the

bag Plate an W ereln the centre of the |nk outlet is sEaced fram
uri use the mn ent,1s mamtame at.a ne 1cSS to, av01d dvertent 1nk

transverse centre line. In a further aspect there is provided a refift unit,
WhEERS: fﬁ‘ﬁ@@t’fﬁ‘% 49 the ink cartridge has the interface for engaging the
refilleustit, vat finkes tormg e cornfsattmentpsastiedhy defined by a tubular flexible
wakhantupocenstrictiont meehaniswitfohcdanstrigtingnthertlexibl ettbulangvall by
a m%ﬂumﬁ@i @m@umumg 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, 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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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 interface for engaging the refill unit; the ink
refil umitheaMmpprises:ithe nkiautletdarrengaging acarnplempntary: nkiiakat in
theinteriage. anma JRIgLex ending.Mom e RO RN RIS QDR ARk ink
aperture in the interface; and wherein the lateral cross section of the spigot is
keyed to the shape defined E)yptaﬁe aperture to ensure the ink refill is correctly
matBHen ¥ THE EAHlgS A fuhier Sapa e s Provigey s resf Uit
whiegases e ireutiet Bhage s a-samplerne far) ik inreddarimscateiige;
and the refill unit further comprises a visual indicator to provide a visual
indicatiarewiien @erprageterminen wuansibs i hasfioweshiiommihe safbll it
intq the,GRriridge. In a further aspect there is provided a refill unit, wherein the

InkjeL Rnter Comprises; ,an ?%‘e{ﬂ?%s'”%‘é‘f'ﬁﬁ‘zﬁﬁt‘}‘&%%g't .mounted panel for
access Its interior; and a cré)(ﬂe oused within the outer casing for supporting

an TR ARG HHEE PR HAUTRESE hingedly mounted lid that opens to allow
the ink cartridgeesbe drsefedrarmdnemiovad, torerdmdhamfings axds of the lid
and the hingeaakisofihepanchare:paraitehdarnpnyubesein thellid end:the
papalhothependithepsameasditectior.phara further aspect there is provided a
refill unit, wherein the inkjet printer comprises: a replaceable pagewidth

prlﬂltggl%gewnh an array of n zz}1 uandllgrlntheaég. contacts for transmitting

d aSFECt there 1s provided a re nit, wherein the 1n He rinter comt%n]ges. .
power and phint data to the nozzles; corresponding contacts for supplying the

power artf PR E o @ SfiRt&ad contacts; and RRCOO3-SG 50 a
selectiveiaisimgnenectemispnmsviehbetec e prhdtiveiien cOrredbigseamiitravers
cortespgondingleoniacisapebiaseach iniccengage mentfdurirg printing and
released.fromhiased RRgagamenkwheR.Rstaling Qesameyipg the printhead.

In g fghen asRechingi&:igprovided a refill unit, wherein the inkjet printer
comprises: a replaceable pagewidth printhead with an array of nozzles and

printhead contacts for
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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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
conaets and.thes aerrespandiagcontactsidisangage whe dothercaves.aamber

is raagy&ad,}tq (AR ARENPAIITIANS IR AMHRELASREE! RIS iSRRoMidRd adefl
unlt 'ﬁ{’ erelge the c rtrld]gg c%mprlses at least one ink storage compartment;

mme amo
an Ink feed system for sup g ink from the or each ink compartment to a

prifterEXt". ‘H‘%‘r‘rrﬁoériﬁrféeﬁéﬂ%él%%ﬁ&}ﬁ“ffB‘ieéﬁaéﬁéfH‘g”iﬁ%a‘Erﬂﬁfﬁe At D EFform
onecgihvsrEoRTRIe FaE e fefBtRORRS CTANAC FrtHE PASpIE RS Kl sror/ itrel &f
refibnymitimcorporatedcineéng radiedortioldirignihe dankedartridgeit wighies tive inkjet
printerdhe caridge bavingoa piciality gfnnkistanage aampadmantsiaihe
cradle comprising a plurality of interfaces respectively corresponding to the
inkI rz:t\l%r a(S:omﬁ;lglrretlrp(—:‘r(r)lvt1 \évpe?[]%'rﬂt qlch of the interfaces is configured to
receive the refill unit for rep fenis Ing the correspondlng ink storage
coffpartiigifee ﬂ?séhfd?‘[ﬂgf%{g‘pe@%?tgfﬁ%?’é 1€1hr8Vided a refill unit, wherein the
prifthead domisasedes printhead integrated circuit formed on a wafer
substrate usingelitkh ogkaphicadynmaskedmetahing akdrdepesition 4echniques;
andiggraiedisireit SURREIGSEEGHINe FOpReaUNtingiinthe; printer adjacent a

media.eed Rath m@snsgcﬁol?gh’}@&{ gﬁ@ﬂagdflmepsﬁ%\é%@{héﬁ'%‘!ﬂ%%g!ﬁ?&%%%l{s%wt

SUBB(PJt%ﬂVCture the mq]t ead mtegrated circuit for fixing the printhead

integrate circuit to'the mtegratedLr cﬁcun support structure. RRCOO3-SG 51

In a further aspect there is provided a refill unit, wherein the printhead
cotnpfiss: appstiterre apldrifedrateltueivedirtisiving an array of ink ejection
nozzles fiosmiedGneagsuthstratessepior alityafink feedigonduits for establishing
fluid compaumicationnitBoabIeastane itk SRS i CAMPATTRIRRLBNA

Polyme! Sealind N Relvesn 6. aK i6ed.coRduils angkihe printhead

integrated circuits, the polymer film having an array of apertures such that

the ejection nozzles are in fluid communication
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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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 plate and
wiping across the nozzles; wherein, the cleaner is positioned between
opposing sidesQfidfie eappernHausiaghthe Gleanefasithio the.cappamprovides

an glegRMYCOMRAGE Jesion FHEheT @S e GleARss vmateriakisdyrically
mQLSs{[afﬁr?Qgr?el?n%%g ;i)erﬁheiE fan help to maintain a humid environment within
the capper to avomft e nozzles drying out. Of course, the cleaner material
may also be deliberately kept moistened for this purpose. In some
enibadithetaechBt thexpherEheithe erdshehbrerittessmeEtitly movable
relative torthiecenidzzie piateri@ptioni |y tive o esnler isi resiliedlynmodnted to
thersapperk sewthatdphileithe eapperegan move perpendicularly relative to the
nozzle plafgHa:cleanel ¢an.bave. /e G%M&Vﬁm ent Rarallglio. e lQzzle

plate as wel s herpendicular movement. Qpronally, the capper and the
cleaner are actuated by a single motor drive. ép lonally, the motor drive
actlfSTe THES QBB BEY MY the RIRAN &P Vi "SR A e R4 h “SA St S S SR Both
thehe alopse paivdnt e ciahersaie fepentdnti rnevabithietativectditheritsyzle
plate m@ptionaly dhecleandrie e silientlys mounhteddtddhepcappernsoithat while

theGaRpef-cansMAVR peipendictially rlative tadhe.nezzlepiata. the cleaner
cag.haye timited movement parallel to the nozzle plate as well as
perpendicular movement. RRCOO3-SG 52 Optionally the capper and the
cleaner are actuated by a single motor drive. Optionally the motor drive
actiAMEE hEReadisET S 18 CreBal- WATSBY L S8t i 8IARS. In a further
aspéetthereks previeladrarnissembly incorporated in a cartridge unit for an
inkjetopiintey;stdhecaidgenknisrc omprisingkanmipkustoragecgmpariment and
andpkifesasyaipntdancenpactinniad the-pstheadnmwharaimihe inkeierage
compartment has a variable storage volume and a displaceable wall section
bigseq i ?%25 %’é‘%&@%ﬁé"@‘éli‘%‘?é&(@ﬁ%ﬁ%CYPA(%{Q;L 10 %%ﬂ?@ﬁ? ﬂf-ﬁ‘et JAUVE ridge
pressure therein, such that ink” does not'ina verten y feak frém the
H t 1nter, the cartri g¢ having a plura lty or 1n storage compartments, the cradle
ejebtihdI LR h idge havi lurality of ink he cradl
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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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 actuator for opening the inlet valve as the refill will engages the ink
interfacensashatitheisipkvidethe-bodyids iadiluict commeaunieation with the ink

StO O CAMRAP SRk B3 fLUENEL AT RRCI LB SJs IRRYiIde dh an.asserMbly
incetparaling, 2 (efil unil for Ak cariridgs (e, k. cdridge haying .
neggtlve y pressurized in storage ompartment that supplies ink t
priftERd4ntan interface for receiving the refill unit, the interface having a
nofPrAYIYeEieag e aan/be dtkdegd RoHE M) Sl dhspeingarre detlsifdluid
cominunidationnyithathe difdpstarageh danpeartiventztleareiilllunitcomprasing: a
bodymeani@inbageadguantity of ink; a docking portion having an ink outlet and
valyg acthatarfrmatians nybearsin drring Hse, 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. RRCOO3-SG 53 In a further aspect there is
providetharpesSe AN INCORIBPERTHGS & METilE e fsenAadH el n oy vkl
pressutidedeipiobtat agéngomparbmenttthatsyppliesiénfotocthepirintheadhvia a
normiaky.epen-eutiebnsmbue; the refill unit comprising: a body containing a
quantity ofjnk; g@&@gﬁmswﬂ{mm&ﬁ% selRaRably eneaging the ink

storage coI[n artment; an ut et v ve actuator for cllosml(%the outlet valve
or en a 1n CHQZ ate a 11N acrosst € NOozZZzleS
as the refifl unit eng 5 §t ein torage "'€0 partment urther aspect

thé'tlécgab‘?dﬁlf’d%"%ﬁ LSRR RS oYt gPaCTefill unit for refilling an ink
storage compartment supplying the printhead, wherein during use, the ink

stoflageoompartmanh iscrmapataineds at e pegativeapréssur&ttavoide cleaner

inadvenantypikileakage frenpdhe nRzziesidhe willuniheaaprisingsWbagdy

CO%@EBE&Q t@a%@[ﬂ%‘%z?feérhﬁrm@@uln K&U&L@e‘ih@eﬂ:@amer material may also be deliberately
kept moistened for this purpose.
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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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
theopegative: pigssiiendtiaduHbesasnect therenispmivided an assembly
incorporated in an ink cartridge for an inkjet printer, the cartridge comprising:
e.gompadment having onposed wall seafions,conpected by a
flex&ﬂe wall arrangement to deri He 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
inKinstoragesyoiume itooreaderasegativepressiire dmtthigeimik Storeigget printer,
compartmenihicoamaiding imadverienipnk-leakagalmennsthenozzlesdoma
further;aspgct there is provided an assembly incorporating a refill unit for
reflllhnn(%;nt emE storage compartment |th an, |n erface;1 f%r rglcggﬁw

rag e artme has .a varl, e Storage, volume + C? ﬂ sectio
aging wit e re Unlt the Intertace ha lng valves r controlling In

ro IO RHY ‘8&i’"‘6‘?"{?1%"%r‘é?é%‘%%?r%ﬁﬁ%{f‘fﬁ?é‘ﬁ%awféﬁﬁéﬁﬁed‘}?fflaoﬁ‘f?bF"i‘élr’fﬁ‘
RRCOOGG 5H 15 bib dyre Satalisierg oa waasitity of ink; an ink outlet; and valve
actuators for actuating the valves when the refill unit engages the interface,
sumtdnaﬁem)aealy@e astuatarsastuateitbepvahe draprRdetenmiRadegatively

fglllégﬂ&%d 18 @JMQ@I@&&%@&%Q@E&I&%Q}G‘EL%%’i’ﬁ&&%ﬁéﬁ& %&Q&Q&%ﬁ%@& a

| unit forr flllltn'gran ink ca 9 ﬂ)arto ni kjb Jlnter th

avm 1N 1Nt ace CCIVIn CI' ace ha Ilg an et valve S to.1ts élOSC
prlnter also Flavmﬁg t ea contr circuitry and an interface for
relEREEBI BritH Wg"ﬂﬁéo?@ﬂﬁ"l%mt the refill unit comprising: a body containing

a quantityefisketagmdnlkwuitee @kd a memory circuit for storing information
relatiag tenatoleasing herabaselgtapisiic of thefink,awmherein, during use, the
memaky Gireuitalpws tentharcamr ol irswit tarintargatedt i viesihdhahihge

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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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 ink refill unit for
replenishing an ink cartridge in an inkjet printer, the ink cartridge having an
interfacenéosspugagingiheiinkrefthuRifcdhe-dnlg refith uRitreaampirgingganeink
StofRYEHEAMPALIE N S HRGKING RFHORIRS RNGAAING. e tefage Qf.the
cartrldgt%é the dockin elg POI"[IOFI having a base plate with an ink outlet for

unit ¢o
connection to an in ort on the interface; and engagement formations for

releasabvg%égﬁﬁﬁﬁ%ﬁéuﬁ?{@fﬁgg the engagement formations being formed
onfrestrERSVET R drTHRe iR CPEhEnp S8 d biraza stieeictiédentre of the ink
outietugspaeceduftorfvttiesitransveks eabentie: icfdl unt enfagthiér mkpestdhere is
praevigea.er.assembly incorporating an ink refill unit for replenishing an ink
cartridge in an inkjet printer, the ink cartridge having an interface for engaging

thq |n¥\ gflll an ink storage comparfment Qartlally f—:fln db 1a tubular
n a furt ifSpeCt C1re 1S provin ed an ass 1Nnco: ralin ef1ll unit for re 1 Il an1 storage
flexible wal a conhstriction mec anism for constricting the flexi

tuLSOREP s B Bttt ite i driblHeE the Wﬁ%“ﬁ%?ﬂfaﬁﬁff%ar%‘?’i‘élﬁ‘@a‘ma‘“ed
RRCOG3SESTADel) eesheatnifty eksaftn hsfivkieaid aid gekingnsergon
for engagingthetntesfagenofytbfencartridge, the docking portion having an ink
outlehkan&@nnection to an inlet port on the interface, and a plurality of
constrlct%gg&g%%%%matlng the constriction mechanism as the ink refill

unit £en es the mterf Q. rele shes Lhe constriction me chanism as the
|nk ref Ic unit wit 1NnK sforage COIl’l artment reSSurizi

it di ééﬁnglgn 0es the interface. ur s ect there IS prov vided an
asélé??ﬂﬂ?"iﬁ%?ﬁfd?&t g W‘iﬁ(l(bféwaﬁlrl?‘fl‘f&ﬁséﬁ?éH%ﬁﬁf@oﬁﬂle iPOCAPAEYE S an
inkifestipritrrege ehpveh Arfdgfetta dnd agla i iredeice forsergagingsthe ink refill
uniqudivedisakanefill unit comprising: a body containing a quantity of ink; an ink
outlgdfareneRing A-camplem entan ik plehindhgdaiapasenand a spigot
exiending. from.the.Radyr NS AR, B A0 AP RGN NG TR Bement to re-

establish the negative 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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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 indication when a predetermined quantity ink has flowed from the refill
unit into thedwastidge. duadyrthek.aspect there is provided an assembly
incQrperated.ia an inkjet printer comprising: an outer casing with a hingedly
motnted panel for ageess, its Interior, and a,cradie. housed within e, outer
casing for supporting gn in cartrlé‘ e, the cradie aving a hlngec?ly mounted
lid atﬁ'éf‘foéspaéwgtet&%‘fF&)Yfillfﬁé’ﬁ‘i‘liﬁteéﬁﬁffgsﬁ‘éuef‘bcebe inserted and removed, wherein
the hinge axis of the lid and the hinge axis of the panel are parallel, and the
lid mnduthe pasvelhbeihpop@rdim tkengaymecdirectioneefill enfurtheillagpeatkthere is
previdegd an assembly MeQpptatethip@itiakish PRNR HERRBRIISINEG c@cuitry

reQlf'&%ﬁ%ﬁa%ﬂé%l?é@&@ﬁ@ﬂe%m @_rﬁt,@ﬁé@éﬁ@ﬁrﬁ%é‘ﬁﬁi@d printhead _
cog%%gt%()fqgin'grrlagslrlgrllgtln ppwer and print data to the nozzles; corresponding
contac%s for su p mgyt e power and print data to the printhead contacts; and
RREBOYSES6 a selective biasing mechanism, such that the printhead

CORTBRAS B hier cBFisS ploTTiing rdeinede ts areopiadse iitscohagément during
printingrandirelease thérom diasetbengagemesitivhien iirstalingtoraegmoving
thanRfinthead vt 8 Juthenaspascidhere is provided an assembly incorporated
in an inkjet printer comprising: a replaceable pagewidth printhead with an
angy, pfRozzies, and printhaad conact for, ransmiing power, and,print data
to the nozzfe%; corresponding contacts for suppfylng th power nd print data
to the prilifRE3EF¥bAtActs; and a cover member for movement between open
and closedpositiorisc Wwherehs s thaopess pesiblons aeaseimtdead can be
instedied eicremoveapand thencowenimemberdsnmdeclosech gositions wring
priptine: sielsthat the printhead contacts and the corresponding contacts are
moved into engagement when the cover member is moved to the closed
po§iti ns, and thg) rinthead contacts.and the corr ding contacts

) S
n a turther %/\S/Iﬁ:étr% ﬁl‘]J)lS rov1d69an aS%m%ﬁySH}%O(SR;)é%H{%a{H% lgg)lpumt %l‘ rep CH]Shll’lg an

disengage when the cover member s moved 1 o
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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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 incorporated in a cradle for
holding an ink cartridge within an inkjet printer, the cartridge having a
plurality ebiaksterage.gompastinents, the cradle comprising a plurality of

interface%&ﬁﬂgﬁ&ﬂ@ly&g{g@m%dmm thed @Jfﬂger%%&mpartments
whe§1e|n each of he ﬁntgrfaces is confi ured to an i k{efllll UQI'[ for

Il%aVll’l n 11’1 outlet Tor con CCHOl’l ﬁal’l 1 Ct ort on tthe m CI' ace, an
replenis

Ing the corresponal storage compartment In a%urt%er aspect

thePéSfECB?B%‘iH‘étar £ éggaé‘ﬁ%ﬁ'if/ C\)/Bﬁ‘é‘i‘é% THEPIH RS LB s pifthead
intE¥fFaEdnEiiotefoitneY iR Rrakerstisheate efdingi fogtep RcaIN 4fasked
etching and deposition techniques; an integrated circuit support structure for
mauRtingeinstha peivtesradjacant anhediaferdnpatiik andaipelyipenisealing

film, petwegn.thent ﬁﬁéﬁ%@i‘ﬁf?l:uhl%gpHQHB&&B%L%%%Qngagr%d{%tﬁﬁﬁféﬁn unit,
mtqlgrakeqﬂgrcun for xmg the printhead integrated circuit to the integrated

unit co

circuit support strLFctur . RRCOO3-SG 57 In a further aspect there is
provided &R AELEMBAS WHRReTh B printhead comprises: a printhead

integratet! BircuieHanArg g aivayarikyeisctismm Ms23rescforPed on a
substrate;spigoluralityhofrinkifeedydoriduiteforae stablishing ifluiticommunication
withhatie@ast.Qnecibk staragenempparterant wnd.g katyeney sealingdiiensure
befegnthaink-fegd.condwig.and:ibe 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

il S THHBYE WA Y8 HRIQVSRS ISR T LSRR 4S ﬁ‘élc?{‘ frid! ﬂ?légé FPIFRRSHE SR
providesidas iinkjatksrinter comprigiignitaopinthead with an array of nozzles; a
maintenanody agsemblyikfor moving between a capped position where the

assemblynGRVeks: thenssay Anprzias: findian Wacapped-pasition spaced
from the AlaM 8&1&9&%&%%0\/%(2 wisual indication 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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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 compact design and simplifies the
electrical systems within the printer. In some embodiments, the cleaner is
positioneddetwaeniopposingrsidestaf thereappebaapiianal s bpthdhe
cappelanddhe gleaneratenindarendentlyimeyable reativeadheauay of
noﬁ%!ﬁ%'gooﬂgr%v‘?‘y nthe cleaner wipes across the nozzles as the maintenance
assem I]y moves from the capped position to the uncapped position.
Optionally, the printhead is a pagewidth printhead, the array of nozzles is
eldRGATEY  arECt e e [eRAETSIREGHER BIORGARId Wik PiHe MBtBMZed drive
wipes the eltanek pegitdtlinally.aeitdss the norzies anOptitersal bythas dheaner is
positionedhetwenn Bppesing sides.of the capper. Optionally both the capper
and the Qtﬁ—‘é&}%ﬁcﬁ[&ciﬁlQ&Pl%PQﬁﬁiQX%@M@Q&J@L@HV&M&H&%@X&%H%L§1§-
RRCOO% 3¢ s wptionally, g cleanci wipes, agross e nozzles as the
maintenance assem,(iy moves from tﬁ)e cappe ﬁosmoh to the uncaEped
oSS! OPHORARS 8 pAHRHEAYS A A AV TH B ith %t TR ArPEY)
no#zlgesid refivgadeehcaneithe clebin e RiikeMieretome S ovRadoincosts
moterized driveswipest thiengleaner lengitudinatiradeorsctivesniorzles thin a
furthenaspaelthaenisprayitdad.aptintark-idith eh&an prisingmbGay thidge dipdt
comprising,an ink storage compartment and an ink feed system for
connection to the printhead, wherein the ink storage compartment has a
variable storage volume and a displaceable wall section biased to expand
the \VieldllsTe Storage VR 16 EnBrate R HetHtit e prasdura tRErii Sulh
thaeinKkedoegrnoginadvertently leak from the ink ejection nozzles. In a further
aspectthereksiguicedranprinter, further comprising a refill unit for refilling a
negativelt spressuiza ink KRG 6aRRaIEIRPLthat BURRliBs.Mknto the
printhead, the dnk, LIRS, G pAME Nt havING. A interase. It essiving the
refill unit, the interface having an inlet valve biased to its closed

configuration, the refill unit comprising:
In a further aspect there is provided an assembly incorporated in a cradle for holding an ink cartridge

is in

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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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 normally closed inlet valve and a normally open outlet

valye,rhath i uid:cCRMMMRIGRIQIWIth HBS: ink: SiRiRge.spmRartment, the
refil upit.comerising; & ady. sonfaining aduantiy.ofnk, 3. dasking,portion
having an ink outlet and valve aptuatotfeérmatlons, wherein during use, the
dotRINY BSHISHFEIEILAI " SRR th' RapaEa s Hetd=Ea R IMe5ed the
OURYRENAES B9 the cartridge fills with ink from the body because of the
negadivecpressuiibnivethren ik igtGrdgecampattmenteRREOEB-8GH0dN a
furtoehaspeahtnghe is.promiciec apnnteiduaer compsisinguai efithuiidar
refilling,anegativelyspressurized ink storage compartment that supplies ink
tot %rgrrlinygéardse\é'% a}iﬂnoirsrglgrllxholp%n m9clrj<;[r|1§¥hi¥kalve’ the refill unit comprising: a
bogy corta ning a quantity of ink; engagement formations for releasably
engaging the ink storage compartment; and an outlet valve actuator for
cloSihigntheseseitiat RigtkAbiRrS e Hefilfas Aty BigEss Wiepiikstorage
compartmeithdnl aifusthenaspectthere is provided a printer, further
comprisipghani@filbanitforyrefiling amn ik stappge SoRpaNentsupRIyigsthe
prigthead. Wherein Al ingL eg, dhe ink.SIPFAASCamPaTImaNt is, Maintained at
a negative pressure tqoav0|d inadvertent ink Ie@]k%g[e froql the nozzles, the

torize, 1VE 101 1M € maintenance assembly

refill unit (I:nomprlsmg: a bé)gil?gcton.tammg a quanthy &efﬁlﬁ;e an'ink outlet; and a
reprEYStLitG BrFrAR BINEMY, YWHEPein upon engagement of the refill unit with
thehinkagteragersontpaamempetie jepiesda izingdarratigement causes part of
thearibitq theamuandiyhadepressedasithesinkdromathe body is drawn into

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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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 comprising: an ink storage
compartment having opposed wall sections connected by a flexible wall
arrapgement cdladefipe avariable ink.stoyagermeiuas: aidnancitiofeed system
forgupRIvingfen sURRIVING K.t 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 negatlve ressure in the
|nk0§{8P§byeth88H’i‘B1§??HﬁéﬁigF6‘?dé B IS AVRHE A AIRK IESREGE from the

no2H &S e Hesaspeettheberds-provided a printer, further comprising a
refill unitfemeedillinigidn wiks storager copipariiyenbwith mepeinterface for
releasably engaging with the refill unit, the interface RR0003-SG 60 having
valves for controlling ink flows into, and out of, the storage compartment, the
refll unih comerising: abady, containing. 2 uanity ot inlc, an Ink ouller, and
valve actuators for actuating “the valves when lﬁ% refill anit engages the
int&FAE CRREI AL tHA Phltd SSu Ao EEIGAR THEWARS in a predetermined
seqberiede inkat e romarsnset hererizblsrividet dnpsripdedifelrerrdlecathiseiving a
reftiiagniotopaefiléngriacinkagartndge that formsparpofthetprentenctidet printer
alsedhamingicontiglicircuitnand.pnidmieface for releasably engaging the refill
unit, the refill unit comprising: a body containing a quantity of ink; an ink

oupetT Iﬂd a me% CII’C éfor StOI‘tI g information r latln%tofq.} Ieast one
urther aspec TOVi1 rinter, further comprising a refill unit . re1illin atlvel
charactensti wher in, during é) thé memory circuit allows to the

coRtFOIEr it iBrﬁ%‘féPfH@ﬁ‘fl?Wt i) \*}E’H'Ffffﬂlé‘r(’tﬁ%f’ri‘ﬂﬁkeﬂ‘? tReHefi s RorEPatieble

forhtvagovinteratnfer fepthiae Bspabtutiche iepreVieiet an prvtelveftiptprep its closed

compiisinga priatiheaidconaiitenance assembly for the printhead, the

printhead hayiganezgle.piatewith an array of nozzles formed therein, the
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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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 interface for engaging the
ink refill unit, the ink refill unit comprising: an ink storage compartment; a
dockingpottien fefangaging hirndntadace apthe castiidgesthaeidockingiively
POFHQRDRYING: @ RASH RIAE VLD AN IAKRUIRL SRR FANRESHAMIR BpLinigipOrt
on the interface: and rxlasprgggement formations for releasably engaging the
interface, the engagement formations being formed on the transverse centre
line of thd BREHTALEE WHEHSKTRE centre of the ink outlet is spaced from the
traff$iesreR ceREE e rRREOTB S ks rteraspEctthere is provided
a printée; furthengorpeising tarpink vafitlas it kit roplegighithg iestinkecartridge
in thefrintar, 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, far, sonstricting, the flexible ybular wall,by, 2.,
predetermm@ amourft, the inl refi unlt.corﬁprléln s a ooFy containing a
quilrity SPRRSH A B B IR ot ﬁlfé‘?léﬂ‘é%?ﬁeg%ﬁ@‘fﬁi%?%éﬁ?rfﬁ@“ ®
cartiidgecthie erselkingotrtior iy Ak dakiee fomdbnedtiohets Binitlet
porboprithe: interface, and a plurality of constriction actuators for actuating the
constrictioipdneshanisiyasdherink refill unit engages the interface and
releases,ihe genstriction mechanism as the ink refill unit disengages the
interface. In asl‘ltljrgglerér%%gg&tnghere is provided a printer, further comprising an

ink refill anit for repigenls ing an ink cartridge in the printer, the ink cartridge
haViit ANPREIREERCTO PG alding e ik PEFH EaSiE O TR T FRTHIFRIFIT 170
CORTBRISITRY! @UO Y Aeairingbaieitratitityrehirtkas dis irdroutistbidy engaging a
compleamentacynipkirlie thinuheninteé facehanthaspigotextendingsiiom the
bogyfpndivseartion in an aperture in the interface, wherein the lateral cross

SeQH&V&B&HJ&%JQ&EQ%E%?%J%é’iﬁ]‘ﬁn%h%&qhg GingH RYING.ARGItEe to ensure

therelprllré(ssru?ilelnésar(r:a?lge‘:ren%y%e@aasggnggl&grﬂ}ede%?erstsgg 93?{ 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 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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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 mounted panel for access its
intexiafs ands dcrathaihousackwithindhe e casingignsuppaiiagianiink
cagridgenthe cradle having a hingedly mounted lid that opens to allow the
ink cartri(ajg(gl t(gorl?t%rilrrllsertl%gﬁ?no?irrlgmoved, wherein the hinge axis of the lid
and the hingé axis of the paryle are parallel, and the lid and the panel both
opBhTh HE"HAe direction. In a further aspect there is provided a printer,
furtles ¥BRBTSTHgURREO D3 StsEYe b s caspietsapeirath Prirtisag with
anzauaysofmozilesiand rtiveaidedontacts for transmitting power and print
data to the nozzles; corresponding contacts for supplying the power and print

data.te.ihe REfeAd GRviRE!S:ARM ra:RelSEiNeLiRsHg. MEshaniam, such that
the rlnth%a contact;tﬂa\nd the correspondin contqc.ts are rllaclase%rlfr;;[ofor

cdrtridge that To Il'lS,F]aItO € printer, the 8 \'% rﬁ ontrol circuitry a an 1n!
engagement during printing and released from biased engagement when

inStAI o s RBUHG tha bt e A P 5PHiffer aspect there is provided a
primbedy fartHeircotmpHsirighia replaceable pagewidth printhead with an array
of mozklegeand printhead contacts for transmitting power and print data to the
nozzlessreortaspending contactsdaisuppivingdha powenaschprint data to the
Driaﬁ&%ﬁ‘,jd&%t%‘é,tﬁ{e%{é%& SRYRLMERRRT farmavamant between ,one .and

cloi%{(sgl osifions .V\éll’l]i?ali) e|r110|rr2h£he. 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
intén efigagerprshbsatiepaties Coverememberivimoyer it trerelusua- pousitbiis,
anchthe ppnintidaachcohtaicts andithecgoncespanaingoc ontastoroisengageavhen
the,Gevel Memhek iseroweddatig. open positions. In a further aspect there is
provided,a RrinteL, &L SOMRIRING: R, G HANE SOMANEIAG .

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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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
thanaterfaces-is monfigureddopreceiverancinlorefilu it fanreplenisiinghitien
cocﬁfé@m@g@n}gﬂplksﬁ@,rm&&qm,egcrﬁmﬁgtmIfat@fzwm%ggmg%Lh@{eeﬂilsapmyided
printer, wherei th]% rinth 99 aqrp es: a ‘Pﬁllnth ad inte t%rateq1 circ

stora € éom artm exible a co&strclic anism
forme wale strate usm 0g rai{) icall mas etc Ing an

deﬁd‘é‘ﬁf&‘ﬂ%&ﬂﬁ?ﬁlﬁé‘%’“ﬁh ﬂi%%f&d&“&f%ﬁ Stippo %PuP&“f‘b‘P%ﬂﬁting in
the printéPatijerssing maeditfedekpath; and RRCOO3 SG 63 a polymer
sealing filnvdetyweenntiecigtegraliedtoiicuitf supporizsthvctukirand the printhead
intpgratedvaianitfondixing thedpsintheackiptagrate deircuitiothedintegrated
C”%H&x%&%ﬂl?%ﬁa’%&%ﬁ%ﬁmﬁl{é @efwmlérﬁﬁé‘c‘ﬁﬁmﬁﬂ? iR B&Qé/ﬂﬂ%%%@%@;%
whereln e punihead comprises; a intead injegraled cicult hiaving an
array o ejectlon nozzles formed on a substrate; a Tugraﬁety of ink Teed
condwts for establishing fluid communication with at least one ink storage
cofparthserPca HEraiTutyiere p Bedting i tatiie Anthkerpfik faiedrcentraishigcand
thenprinthdeac intfegratett dikcuits]cthevipoly merdfohayigigesr aknagiiomnit, the
aperwes.suemphatthe ejection nozzles are in fluid communication with the

ink feed gg‘w%@alw&e‘a@g}ﬁgym@r sealmg film is more than 25 microns thick.

In an eIevenk algtpect the resen |nvent| rOVI es a |nk reflll unit for

or €n acom cementar 1 et 1n the intertas
replenlshlng an Ink cartridge ‘in an |nf<é printer, the |n cartrldge having an

interface 8 SEiRg T W?‘@Tmrdﬁﬂmﬂﬂé‘ MRPFENR e RESSFising: an ink
storagjenceshpszatternatrec ot efcking poistierrdarT terihengitr e Hterpaiteedf thiare
cartrithesfilhie doekingayodtiondavidg.a base plate with an ink outlet for
connection to an inlet
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 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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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 base plate, there is a significant chance that a user will try
installingathgacefitle >8Qwaut ah thel 6or acti-arieationundsithe dndoaatlatds a
largg, feathy 6,00 thehasenh the.elill; offsetting it to one side has a greater
visual Impact than the other fl%ap&{rﬁe on.ihe base plats would, 1 Some. na
embodiments, theink cartridge as an ink sthage compathent partlaily

defined By SHBIIAF GBI Wal BHE §° BOHLHESI e ARTSHTRSPIne
coRBtAtIHE ASIfRipRe s A Rar By e reldetd fpthdied sstarcaind'the
doekinin RREOOBESE Bipedtion having a plurality of constrictor actuators for
actuating the constriction mechanism as the ink refill unit engages the
i(;‘_t‘ﬁ{E%Qﬁlélngﬁéﬂlﬁéﬁfﬁﬁﬁeo&%}%ﬁﬁ%ﬂﬁmgﬁﬁ@ﬁ rtn 5}‘; the i“k re:ill Uf‘it i
|Senga eI'S al gal eer Ca“g rin (E))!i.-] with an eI‘I'aaO en 77 esen a§1 E§ | (I)la [ I'eC Ing
therefror%] F(g}r ?né)g 6N fgtt}(lnpaPrELapﬁr%{l}re in ythsfe fﬁtzrfaacg, It%]e%[g)ll)gtogt%?zélving a

crd S BE L TP REYRA t3 I Elkpe of the aperture to ensure that the
refill is copreapdnateniaes thieiealkifsitierOptiohaily dthdodfsigothraseantiiistad
Cross seetionr n@pitonathpythenspigohagtuatédeevalvigdn, the cartridge when
thevkefilh engagespiiadnteifasane£a pticn alhatheninkneaidrid@adtasam bk is in
Stafage CAMRARRGAL partially.defined by tebularfexible wall,And @ncacts

constrictor. mechanism fgr constricting the flexgple tut?ul r wall b
are moved 1nto ement when €, COVEer mu er 1S moved t hCCOSC pO 1t10n

precfetermlneané?%ount, and the dockin portlonqntavmg a pﬁuraﬁ’tﬁ?oﬁhe
coRSEHEIO F AR A rEroSRRIATIAL, THE® SoMStRCHtH HiSRITARSHFES BRE 1Ak befill
uniteneeaiiens-the interface and releases the constriction mechanism as the
ink refill unit disengages the interface. Optionally the base plate has a spigot

prajeatingtheseiremifoninse tipndnic:an @pgrlie.nin@e 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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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
compartmgnihhas&ndaliablevsiotage-veluneandpodisplaceable.wallhsaction

bigsedio &XReRhe Yarabie.siaradeMalumes 10 genarate &Ne9Rt  ucture.
pressure therein, such that ink does not inadvertently leak from the ink

ejectlon nozzles. In a further aspect there is provided an ink refill unit,

whErER M RIERE 95 0 B tHE Cridg e CBRPrLBE QTR tively pressurized
|nkagf@fkafg@lewiséﬂfﬂ@ﬁﬂﬁaﬁrsﬂﬁpné@ﬁﬁkcmnafmﬁlﬁ%m@&d ASBRBIG the ink
storalgelicorhiplafted entitiavingtairisiite fieideofonueceivinghth e refiti initidhe
inteshgeenkaving an inlet valve biased to its closed configuration; and the refill
unif J&MK@E&ﬁa{y%ﬁ%e@n%%@se@t%{mmgaﬁd%qm@éaqf iRk.eRd.andniet valve
actiptor far.epenind the et valve as (e 1ol wil snaages the Ink interface
so%?‘latt e ink 11 the b ypls In communication with the in storage
coﬁ‘l‘&é’i’fﬁ‘i‘éﬁ?dlf?%?ﬂfrther aspect there is provided an ink refill unit, wherein:
thevirkeigaptriory e Hias s gatvdy Preissuridel ink storage compartment that
supplies ink to a printhead assembly, and an interface for receiving the refill
unih #gelrteriace hayinganeribaiyalasachinlel wale andisneimallyyepen
ougledgl\(ﬁ%g ARth in fluid communication with the ink storage compartment;
the ref umgﬁ) ther com |se[f a bodg/thg1 rLtalplllng a %uantlty of ink; and the

€.1nK cartridge ving.an intertace for en
avmgt e'ink outiét " alve actuator formations; and

dockin
whig¥és % lotfifresdethe docking portion releasably engages the interface to
actuate tiennfioraanetirertenitiet valves so the cartridge fills with ink from the
body becausenghthiennegativagrhe sstifednf thecinkdstaragekeempartment. In a
furtbenaspact herp.s previdad.ae: iok-sefildnit fandefilling a negatively
PregRunagshinkstorage
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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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 eamparmentrismaittanedatategative pressure to avoid

ina&lys%nga;m&!ﬁ@.&qmeﬁmﬁhgnngzg%@.hetn%#@élmnit further comprising: a

bOdeYeaSCSrlEQICr(])IHQQIC%O% rEIEXSIQIfaIS?%(é 1n% un1t llseeir:l’gaand RRC003 SG 66 a
repressurizing arrang gement, wherein u one ﬁa ement of the refill unit with

théﬁ*ﬁl?%%o?&&%‘a&%rf%Bﬁﬁ?é‘"‘ﬁﬁh%aes?léﬁt%%ﬂﬁﬁ| PR R AL RE WS of
theha HIEfE D e frinien'dn) Bebressetiasing kledro iy therbdchy ISEF IS te
inkisteféigecoonipartuhentithroudpa. thsinkiputtebigy ther negatives preissure until
pressdrayeguaizaiion.canchupamstidseguast disemgagesseantafthe refill unit
from the ink storage compartment, the repressurizing arrangement releases
theo'rt‘l‘é‘{gﬁd t¥e Jepress eq] part q{f the ink storage compartment to re- establish
the negative pressure. In a Urther aspect there is provided an ink refill unit,

Wh%(fféﬁﬁpof’l’i’é”t?&f’fr?ﬁ‘é‘%“&%?ﬂ‘ﬂfﬂgé§I‘QHW’%?&rﬁﬂ%a%ﬁwpartment having
opposeedvalF¥acidrs eorreetael syt fledislealailkarrangement to define a
variatermkestoragevolumekand an ink feed system for supplying for
Supphydngink 1Q1a-prniheadinithanafaiahngages; and one of the opposed

Waéh%%ﬂ&ﬂ%eﬁa%é{?L@ﬁ%%@%ﬂﬂﬂlpéﬁgigg ﬁ% fxpand,the variable ink storage

vol U e t create a ne% thG hn S ink storage compartment for
asest strlctlon me alms st e 1 re il] unit dise

a
avoi |ng inadvertent in ea{'f(age rom the nozZies. iy a further aspect there
IS ﬁ?&Rﬁ&"‘ed an ink refill unit for refilling an ink storage compartment with an
interface for releasably engaging with the refill unit, the interface having
valugsfoly centre |1|>lmg himla 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 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:
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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
refillewiitifigs hoap.conmpEises pphady eontaising antpuantitynafipkieaninlg outlet;
ang@memMenLSI rﬁumﬁ%%g@ dRgpinfQrmatinruFeIRHNG 19 RLICASIHRMGI unit, the
characteristic of the ink: a 1asedf§1ts CRO3 ConfG 67 during use, the memory circuit

ganin ﬁ urati

allows tot e control Circut to Interrogate it'to ven?y that the ink in the refill
unifS<EbALIE St Bfinter. In a further aspect there is provided an ink refil
unit incorporatdadrr A prneieatraiitiidfce assembly for an inkjet
printivéad theprintheadnhavingle wozziethplatdl withnarzarhajlohrdzzieghat the
formad mthemeinithaduinthead mainteparceasserjahmeamprising: a capper to
cover the array of nozzles when the printhead is not in use; and, a cleaner
forhtlaarllglatg ng thtethrelr%zszl 0pclla > an Wfpdrrﬁg Crass the nozzles, wherein the
cleaner is posmoned between opposin es of the capper In a further

asﬂ’éé‘t‘%ﬁé?@%%hﬁsréi}?aaé‘degﬁrﬁﬁf?‘i‘éﬂPl‘iﬁ ?”\%ﬂf@?é’ﬁ’i"fﬁ%t Tk FERRFHES GO pRrads:
a printbaghdvithnsiees feryofirivzprestibupHalisteisaire d2aigs e MmNy For e vilsg

betweend: cappacposition awhedreh théessemibliccovens tihekarsayeof nozzles,
anebapuiarcapped position spaced from the array of nozzles; and a motorized

dl‘l}ﬁg Ifeqllilq;lg\flgggeltggnggl@gptenance assembly between the capped position
and t e unca t% osm n Inael further aspect there is provided an ink refill
e'in

abo containin tit
unit, wherein: ink 8/artr| ge has an ink storage compartment partially

deﬂﬁ@&“lﬁgﬁﬁ"fﬂﬁlﬂ%ﬂﬁé@ﬁ B?E‘Wﬁﬂarﬂﬁﬁlvﬁ Bt EHsEEI EEhanism for
comeridtitig thesc eitsieingipaieanviieisbyy angresd Ereintpitaesdoantolaite alsteneheeink
refﬂﬂltunirhlae}rmhmsﬁdge 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 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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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.efpgaging aacaimplementary ink inlet in the interface; and a spigot
extanein gptﬁpemmg@styhm&n SRFLOA iR AR RRELWS LIRS, m@%;t@gsqnmerein
the jateral qloss. seelion.of e splaohisseved lodhe,shape delined by,

ap erture to ensure  the in 1S correct matcth d to the cartrlé
RF%‘E@’O%“%C%WH‘%%IHH‘&‘“ L& 58t tiiere %%‘B%’V‘?j%&“&ﬁ ii)’s Péeﬁﬂ“iﬁnlt further
cofiptigifg 2adbody containing ink; an ink outlet for engaging a
complemenianyifakeintetinofhie céttriddgenahdis visuyakimgicator. toeprovide a
visyatingicationnydhen aipiedeierminee sty sikhbas stiowedfpamdhe refill
unitiniRHhe carkidge i 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 outer
caditd rorSeRspatiing BRVifK ?:‘hlﬁlflraﬁléurfﬁé” 88ie having a hingedly mounted
lid farBigerreTerattow the ink cartridge to be inserted and removed, wherein
thevhingeraxisoobtheclichand thekhingd axisnofdhecpaneh areharalletpandethe
lid @aehtbe panelihoibropendn.thg same direction. In a further aspect there is

Dr‘%}{'ﬂﬁﬂe%@yk% tieh Qhﬁﬁﬂ%g"fﬂ? @JSJQIEQ%M& BH&MP\LI&Q‘HWA?%O% CRlgceable

pagneW}q;[ﬁ rlntpe with an array af nazzles an rlnt ea tacts for
opposed wall sections.1s d nd biased to ex d the varal e 1n storage Volu
transmittin pOWGI’ an prlnt Ciglta to tﬁe nozzles corres onding con acts %I’

suppiyitig e PO RET it Britt &&rféet&mfﬁé"ﬁﬁﬁﬁ‘?é%‘@ﬁﬂ%‘@“eﬁﬂﬂf‘ ‘s&fective
bidstmgheieetranism, such that the printhead contacts and the corresponding
contacts are biased into engagement during printing and released from

biaged.eRgagementiyisiinstaliogianremening thewpkintheaspdnrnfuither
aSRECRIDRISIS.AIRVIAGH AT MG YR W RRIEIR tRG.INKICL RENLGE SATRLSeS:
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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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

engage et whemthe coverymembekis inaveddathaclosedipasitions; and
thepfentheed ceplagisRpG.ibe 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
stof4de BBMPEHREMPREEOES- SE' By SRoTRREED S B LUK /ing ink
froffithdPreastithrieBrb A riateabha) e tekddmy hepramtelTares Statdn
foriengadngitheapnintivead-tosperforpmaineor more maintenance functions. In
a further aspecettheteis ptvidegianink refillnuRit ineanpatatad in a cradle for
hoIdin_g tQépi{ﬁKr cALtEdae M\éim@lélaﬁté%ﬁim@%sstﬂ@&Q{M,dge having_ a
plugality, GLInk, storage, compariments, the,ciagle comrising a plurality of
interfaces respecm';e y correspono%g fo ?‘le In stg?age compartments,
wherein each of the interfaces is configured to receive an ink refill unit for
repleviistingseretheis ir@spdeting iniStoray ke soiip Bkip RIS reRMifrther aspect
there is pmoinded e inkirrefilf unewherein the printer has a printhead
comprisinghid-prittheashintegratadveivetit tappaeshainawaler-suhshiatewsing

lithparaphicallynaskednaishingand derasitian feshniguss; a1 integrated
circuit suppart strycture for mounting in the E)e%}ege?dejglcégnt a ryed|afeed

W € ca
|

path; and a polymer sealing ilm between the integrated cirétit support
strOtiTe ARG tHE BRTAMEAY" integrated circuit for fixing the printhead
integrated circuit to the integrated circuit support structure. In a further
aspectthergnsprovisdedvandinkirefiiiunit, wiaetiein the printer has a printhead
CORRPHSgid@ RIBthead tegrted Girshinavng@n ARk it ajactian,
nogzles formed.AlARvaRale: A-RuAlehinkieed canduifz for.asialishing

fluid ¢ mr;[l]]unication with at least one ink storage compartment; and

the 1nk 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 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.
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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 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 defined by a
tuhul lawdlexible-wall, iapdvac constrietonmechanismHoteconstricting the flexible
tubular wall QY. AREgdetermined amount, the ink refill unit comprising:
RRCOOG: 2.R.abadcontaining.a duani ofnk,a.dacking portion for
engaging the interface o tfﬁe cartridge, t.he doc ing portion having an ink
outlet for' CEHNEETBYR {8 AR 51at BBH GITHR tHEB AL SRE"E PRIPAI 8
cofistiie e dbtatbye farodkacatidg the constrictor mechanism as the ink refill
unit engages the interface and releases the constrictor mechanism as the ink
refill uniheisgagagessheidaierfiacesil heinkeaio Ry cosRRatmeRis

maintaingg,at, 2 REgHY eSS WE.IRAVRIfINk Jaakage fromthe printhead.
However dééﬂﬂq%u?'a %vrlltlﬁhrﬁfl I Etégcess the ne atl\{ltai pressure Is reépqlved when

. d cr: h casing 'for su \%ﬁa n , the, cradle having a
the ink stora@ge volume is filled to cgpaa “Without the n%gatlve presstre in

the RSt BIAGE O Mp PR SRt BT & TS UHIHORE ST AR ICSIREGE: By slightly
incréasingethieecoinpaberhierdshe apacitys asthsostrlas taellvefid is disengaged,
the negativédpressurecidré-esiablisked. ddepsessing a part of the ink storage
compartment during refilling will reduce its volume. However, when the refill

unif, releases,ihenAapresRes.Pak Hf. GRRAGEY, it ¢RtreRRePdingly. increased
and negative pressure is re-.e%g{_)hs ed. By pro |d|n9 thﬁja tuatorsffor the

.Jare agewidth print 1th an array of'nozzles and printhead contactg for
constrictor H’IEC a |§m on l?f’le refill, the ap ﬂcatlon and release oafﬁﬁwe

cofistiutirerfechariRint #if ‘QWay&Stcur and at precisely the correct times
during theerresfillidgge prasesesdsr srpppacherntydicentsatte teonisthietoedetsandrs
are positioriedienitkie: deckingnpoction: suehnthatdheyane at theegomegs of a
regulatsigdas.geameiticshanr R piianalys the constisiou actuatorswrie
geperally flat.psas gxignding from the

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;
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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 sided geometric shape.
Onptionaly theeeansinptanractuatons aregenawmlpifiahpegsaxtendiag from the
dogkingporionsKeh dhatitbe.plansof e achped.clossesthe.crirgshending
diagonal of the square at right angles. RRCOO3-SG 71 Optionally the pegs
are slightly arcuate with their respective centres of curvature proximate the
ce Ht?é%&?‘fh"épga {5re Bpsiani sl Be thepayy! H‘aa\féaﬁelﬁﬁfti’f’i%%g the ink
reiffFETeEMNERt Bxterrimt dldngaHdechrasppaing dRkGHAS st asieardscthe
centréeabitinessguareslin d funther agpeactitheresispravidediantinierefill unit,
whergiginthe cartridge comprises an ink feed system for connection to a
prigthead assem leé%[il_@i%ﬁ@@é’dgrej&mﬂﬁﬁﬁi‘?&fﬂ%Zﬂ&%;ﬁ’é}lghﬁﬁlgetﬂgk storage
Co%ﬁgr@ﬁptﬂaﬁ a \é%(r)lrgbaﬁe storage volume and a displaceable wall section
biased 10 e%pan&t e variable storage volume to generate a negative
pressure therein, such that ink does not inadvertently leak from the ink
ejdetidntbrozrssihrs & fimtHesraa et thete IS pirdhd denealyaR R pafpprising:
wherein: dhéirkdsterage compartadent isiegativelysipreissyrizied)isupplies ink
to adpriptheagassemhgand has an interface for receiving the refill unit, the
interface haying.aninietyalve Riased adiniclased Lsanfiguration. and.the efil

uniatnfurther comprises engagement formations for releasably engaging the

inter?ace and an inlet valve actuator for opening the inlet valve as the refill
unit engdg8Y e HIRSMBRENE S ST HAREMHE THRHRE SBERAS 3 fgigginthead

cofpipgritaeniiih thddpk Srofageeofpartindntnireradlrtine agpectibiere is
provided an ink refill unit, wherein: the ink storage compartment is negatively
pressulized pRoisuphesidikaion@ PEiNthead-RSSEMBIVE 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 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, whereiny thenink.starage aamrpartment is negatively pressurized ink

storage ang.sHPRISs okie.aRrinthead. assembly.viaanermally open outlet
valye: and RRCOO i £2 the refill uqi]g further comprises engagement

pOI'ﬁQIl havi an 1 outlef for connectiQn 1mic

formations ?(%r releasaply engagin O%He mﬁoétorage compartment and an

out&t UEB AR Yo BIBEM L S dtat VAR Ss the refill unit engages the
inkeoBtHEAY @EBRiparIe K YhURtPrapca Sl bt fire radis provided an ink refill
unitleasheheinndhiednkesionages dempaftimentisupgpkesa printhead assembly
withi@ndaarray of nozzles, wherein during use, the ink storage compartment is
maintained at a negative pressure to avoid inadvertent ink leakage from the
no%ﬁ-e'%ﬁé the refill unit further con&prises an ink outlet a%qn%égggrg r%l%rt' eing

stora%e compartment is maintaine ?ahneganﬁ presﬁure,t avF]
arran%emen ; upon engagement of the refi 'will with the Ink sto age

compRFttheift 1re fepEeestiviz g arrantetrahitc BEtss part st e ditto be
inwards depresdid aseatin RVt th ey risseira it striashikrsrage
cormpartmentidroughethednRyouglel bythée negativerpressunedinty pressure
equalizadiengandupensubsegrent disengagenentefthe tefil unitdiem the
In &é&%ﬁﬁi&%%@%ﬁmﬁg@ﬂmﬁu&% [RRRNIZING AT RANGSORAT (GI8ASRS, Tthee
inwardly depressed part of the ink storage compartment to, E?fe.%sSt?rbs'A%Q e
negative ressure. in-a furtﬁ@r aspect there Is pr vided an ink refil unit,
WHEPSTAEHE AL RIS G5 5IPHISRS eI b P & L SinpabtAtaht Rk o e
opposeevatFyastions donnesteanby erdtissibhs watkdrrandenseitretdlidefine a
vargabie.ink storage volume; and an ink feed system for supplying for
supplyingigkdendprinihead withian atay:ofoazziess ande whareio-newef the

opRased Wall ReHans s AisRlacRAPIG.ARd Rigsed fo.axPARd INgyAHARIGINK

stora\goe quuEne to crea{e negative pressure in the ink storage compartment
ral al lnﬁ.|

are gen t S exten O
for'avolding inadverten fea age from the nozzles.

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 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.

RRC003-SG 71



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
refdluniti RR QA3 RGY 3dhe telillupitdurhersonprisesan ink outlet and a
memary, tgitg]%uietn[r%rog,tii]oersi(rll‘%ienformation relating to at least one characteristic of
the |nxll<; an éunng 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 fapta iy sprb et raresivsrotiie siierefrimiaedrp8iated in a printhead
makntepaxoe dagsemblfordanhedrkjet grintaeead, the printhead having a nozzle
plate with an array of nozzles formed therein, the printhead maintenance

asHEMRR:CRPRHRING LA SAAREHLIQERYRE (iR akray of nozzles when the

pf'{ﬂ%hc%%?'dlgggré%ttﬂhﬁe%ﬁ ang, Agleaner for.en ?ﬁhﬁ‘t L .%Q%%'%!ﬁ'?&%%‘o

wiping ac e nozzles, wherein the cleaner is positioned between
opPOSIFYEitfEE st capper. In a further aspect there is provided an ink refill
unibeyphepeigs thermkiet printeriemprisewluacsrhtidsplecwith aH seriaybiped o
nozgles;la maivitenancenssenbiyfon movingrbetweenia cappe thiposition
whgie thassembleaessdthear@y of nozzles, and an uncapped position
spaced from the array of nozzles; and a motorized drive for moving the

ma[inn;[?urrltgnce as%::mbl Otv)igg\cllveer](trgf%lcaggjﬁgr iE.osition and the uncapped

position. h & further spect fhere'is p%wdedﬁah ink refill unit, wherein: the

refifedHit RtHETREPHETS AR THICSEOTHGE CBrHpaHisert tadsEriny Pofion
hagnantseizse fofatesivimghthistith knbubkepfoleecdariectiorsto Aebiriettpbrelendhe
intesfagestandutie refill unit further comprises engagement formations for
rel@@%@'%ﬁﬂﬂﬁ@mﬁlﬁhﬁﬁ EH@@‘@Q%: 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 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
theneadiiridgetulnaduihes aspestiheradispiovideshanchpksrefilleunitdagther

comppsiRg RREQRIRC.AfANinEQHtIgt fRiensraANg A GPMPlementanyink
inlet in yclgmc%{gti:dlge; and a visual indicator to provide a visual indication when
a predgeternglnednquantity ink has flowed from the refill unit into the cartridge.
In a further aspect there is provided an ink refill unit, wherein the inkjet printer
corApFsde: asaprdhrre i RESIAY Witk &HingedResibunted panel for access its
intéxork antdeconadiecnouseics withihetdesgutey easingrforsupportierdmndinke
camyidganthercradiephaving mahingadiy mauniedslidethatapensdaatiow dhge
inkGartridas;te be inserted and removed, wherein the hinge axis of the lid

ang Jbﬁ%m'“%ﬂ%is of the Eanlgl zare %grallel and the lid antd the panel both

[
unt eI CQMPrises an 1 outlet al a repressurizi arrangement; . . .
open In the same direction. In a further aspect there Is provided an ink refill

untt? WHSPETATH & k&L priH et B HISSEE® TSI pay ek A Pt Ead
withes eirral/sfupib AR ey einithredtt Bomtder ferbataiisimitting powerterd
priningatando the:giozzigsjudarsespondingpcentacts! fosssupphingitheugower and
pringdatad@dhaipinthesd santascisinandmansalestive biasingemerhanism,
such that:she printhead.contacts and i coriespanding [contasts alg-Riased

into te'ggg\glement during printing and released from biased engagement when

instal Ing OF Té au(%?/f)ﬁegsst e printhead. In a further aspect there is provided an

ink refill unit, wherein the inkjet printer comprises: a replaceable pagewidth
prifth&devpittscathesn raycoleloriéscihenpriviradiccoitdesteoforisepansmitting
powenhandapsinigataco thenapziesycormespending contactsiéornsupphyingthe
powetrang piinldatadetheprnihead contacts; and a cover member for
moyement REWes @u&%‘?ﬁg aAd.GRRe . PRSIHIONR. WOE BN (G ORE N

o

itions, the printh n be instal remov n ver member
%Oisﬁgegeirls (’)r}e 0% tEe optpo?e Wal?secgoens isS(Las'pllg(gaglre agd b%se%qe) eaxpgn(E tee \(;acr)iat?le ﬂl](e be
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, 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;

RRC003-SG 73



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
printheadinandiamaipienance siation faangagingtheprinthead iopardom

ong Rk M e RaNerangefungiions. RRCOOS3-SG 75 In a further aspect
the({e |slpgot}1/|ded an ink.r pll unit incor orateq in a cradle forlllg oldin trke1 ink

OWS € COl’ltI‘ cIrcuit nterrogate 1t to ver
e In

cartrlcrilie Within the inkje et printer, the cartridge avmg a p
stoPAgE EBhS SHARE A Pfé“&'i‘adle comprising a plurality of mterfaces
respectively corresponding to the ink storage compartments, wherein each
of thefinterfapestiscopfigideéd ch iokreiéivie iarvrinkedfitl aumittfod replenisking the
COLRSPONJingiikk: SIAIRGE GOppasimente hafuthenaspestthe e is.provided

an jik;reil ﬂﬁ'fllﬂeféafrr{ﬁﬁwmeaas@é}ml@@@rﬁpEQSQDHSIng a printhead integrated
circuit formed on a wafer substrate u |n%1llthol%racph|c?er masJ<ed etching

tllj er to cover . € array oI npzzIles w. IZ) 1S NO
and deposition techniques: an inte %rate rcuit suEport structure for

mountind ﬁfaﬂﬁ"éff)rr?ﬁ%@“édlj‘&&%zﬁlfgl AUl & %I PR A% polymer sealing
filnvisestvbericte intedjiarddeeirsnitrsessoresniitpend the printhead
integrated circuit for fixing the printhead integrated circuit to the integrated
CirguutrStHoROpt SRS i peyvidbaanflathan aspaﬁéréhﬁﬁedﬁja@\ﬂiel&d@nskak refill unit

for refllllqg[)@ltggmm%aaq a(?lfay'])@r}g%jgt printer, the printhead comprising: a

prlnthead inte ra}ltcee g:elrl;l I avm an array of |nk electl Qrenﬁezazlsg%bfl E[Q%g on
a substrate; A ink feed"conduits OF § abhishin d Y

cofPATHiC5HE ‘3\S/vi‘1.‘}ﬁ1 %I’t‘l%%%%ﬁ%l HiR BE6TALE" Lo ATPartAtEnts att a polymer
sealing filmoserarekirctieninkniebansatrduits asethecpiiptifsaePietegrated
cirpuitsntine tpohmped filnxibaving an array of apertures such that the ejection
nozzles are in fluid communication with the ink feed conduits, wherein

POl MERRERAINY HIMIS MRS AR MictaRRihick.
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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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 RRCOO3-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 connection with each other when the ink refill unit engages the
interfacean Insomeembedimentsicthepailkol aoniplementasy features

comprises R.sRigRLEXSRAING, fram the.Radwdor iRSEHARIN ARARATULe in the
interface. ‘;’n"ﬂ%rr%iﬁ\’ the lateral cross section of the spigot is keyed to the

shape defined by the aperture. 5?0tionally, the base plate has a spigot
projecting therefrom for insertion into an aperture in the interface, the spigot
haVindraherseisbutivmrerided sndakstlterinaheisiaphs bR e aseiriPEsts ensure
that the refilitis @oneecthe hatdly toothedoartiidgecSptiomalhy atde spigot has a
tri-star crossusectienwi®ptliovalysathe spigpbasiuatasc.analvenindhr eangidge
Whﬁ&éﬁ]@é@ﬂ&@_ﬁ@ﬁ%ﬁem% HﬂWfﬁ’a‘%ﬁk SARtQnaly;thepaih gmogazplementary
feaprcs sompses.a RhIgalsnding. liom ihe body fpy nsertion in an
aperture In thé interface; w ere_|n,gﬁ1e fatera cross section of the spigot is
keyed to'BRESHAISE PAHIREYOBS BrEs srtiTd B ptionally the spigot has a
tri-star cross section. Optionally the spigot is tapered. Optionally the spigot
actuatesha wabvehinethercadtrdgekwdienniherefill engages theintetace. In a
further aspeetihes puiswavidedaninkrefil) univhegindbe eattidge

comggﬁgﬁﬁ?gvmmgzﬁqns%%tgmefg&gggnection to a printhead assembly with an
array of in r?’Oeﬁtion nozz}eS' alfld the ink stor R%% ggmé) rtmepetahas a variglble

u 4 (
storage VOIlMe and a displaceablé wall sectio biased 16 'expand the

variable &{6FAYE VBATE 15 h8h 1AL A egatkA fSressard THEPRRY 8tieh that
inkeelte’s pobidndthrerentycfeakifeoriheadkesfsetionhbrs esatpmarfortbrer
aspegtitherecisprouidpthidandnk refill unit, wherein: the ink storage
compartment is negatively pressurized, supplies ink to a printhead assembly,
anql Dﬁﬁher 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.

RRC003-SG 75



an interface for receiving the refill unit, the interface having an inlet valve
biased to its closed configuration; and RRC003-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 compartment is negatively pressurized and
supplies ink to a printhead assembly; the cartridge has an interface for

reggivingdhe rafilLidnit tha.interfecainaving.anemally-glogedoimigtnvalve and

a normally.onen 9'1%}!:?%‘{%'9,’ G RO, 10 1{%‘6‘1@ communication with the Ink stgrage
da aving an Ink outlet and valve actuator

compartment; an ocking portion havi , (
foeréfFSﬁ§?ﬂRﬁﬁ%§?‘éiﬁp8’fﬁlfHQ)‘?l%tér,f"t??érﬁ‘"’B?:“I?i‘f‘i BTN P8I AE ARy Eyages the

intéYrReEtg actuate the inlet and the outlet valves so the cartridge fills with

inkviirarm the biothilrebauy seofithednegeativeuprésgilreninfdheplnisistorage

copapsnentinknefertbap.aspact there is provided an ink refill unit, wherein:

the ink storage compartment is negatively pressurized ink storage and

suprpalifst ink to a rintheage ssq{rpelpllI vig.an (irrp%l%rcl)tpeegcgutlet valve; and
[ 10

her aspect there 1S provi an in unit for re m[I)I'ISII’lg.
the refill unit further comprises engagement formations for releasably

engaging PHENFR ‘SteTaGE CORBaFHE At 4Hd S Bttty dioa sutahtor P
clodthigettnd daediopavaigtssthe refill unit engages the ink storage
compartmentgineadurihepaspectthdsenisupiaviidédpancdnidjsefitlanmitiaieberain:
theumk storage compartment supplies a printhead assembly with an array of

nozzles, WHEHRINAHING HSecEe K SIRER0E, CAMBRUMEN! IRamapHaingd at a

negative pressure:i0,ayoid inadvertent ink leakpge, from e nozzles, e refill

di
unit tarther compnse% an’ink outietAand a repressuriZing arrang ment; upon
engagement of the refill will with the ink storage compartment, the
repredsitidzisrycatan emitat e alised] peirfofdibneamnirimhbd thikairdly deressed
as thenhiak dropistie body is drawn into the ink storage compartment through
the kil ety the fegatME REESS I BN A RSSHf@aRQU aliZatiniand upon
subgsrAnent disenaagsmentofiha il ol iem e ok SIag8ink sorage

compartment, H‘ne repressurizing arrangement releases the inwardly

compartment; an . . .
depre'%seﬁ part of the ink storage compartment to re- establish the negative
pl’élé)ghll%er 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 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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In a further aspect there is provided an ink refill unit, wherein the cartridge
comprises: RRCOO3-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 storage compartment for
avoiding inadwestentninkilnakage. framethrenpzzies rdma furdiesaspeshthere
is pravided: andnkdelil unitisyherein: the: el facarelpasably.engraesyvith
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
valle &Rt 8t Q&ﬁigt‘?ﬁ‘(‘f’f‘r‘fﬂfé{"%&@\)ﬁ%ﬁ‘?ﬂ%“?éﬁ [PERIEERGAG B HE
int&PfAEY NSEpntH AR tREa Y& HietuRtershatttiate the valve in a predetermined
sequencee Ineafurtheraspé it thereiisqedvidechan datorefil unit, wherein: the
inkicaptiidgeoiaioms,pactvad the-inkjetppdnier-which-Basadp isihieatocaattatre
Cirguifty. g2, BIgHRce JLiR %é&ﬁé&bﬁ)éﬁﬂg%ﬂ Ranthg.Fefilanite the efill unit
ey Comprises Pt autiel andia memaly et ibr staringnformation
relatln to at least aracteristic oF the ha'c uring use, the memory
cirlll t"é\"llgv&%e 8T CBtrbIAFL H’%ﬁﬁ‘[‘@ﬁ%%@ﬂﬁf&l %gﬁﬁffﬂﬁ’f‘m@%k in the
refill unit is suitable for the printer. In a further aspect there is provided an ink
refidpusmtlinoe ppiovatedpipmanprintheadconainte nangecassentbly fierbady flokjet
printe@adintheprinthead hawngvwadnazzle plate with an array of nozzles

formed therein, $e RANSAH Meintanance AEENRMGAMPrising: a capper to

coyer the the > array of nozzles when the printhead is not in use; and, a cleaner
for en&aglng the nozzle plate and wiping across the nozzles, wherein the
cleaner is positioned between opposing sides of the capper. In a further
aspedetie fee ipipridgidedt s diak pesiinunit, wherein the inkjet printer comprises:
a printhead with an array of nozzles; a maintenance assembly for moving
betyeshia capRedspesition where the assembly covers the array of nozzles,
and an uncapped position spaced from the array of nozzles; and

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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a motorized drive for moving the maintenance assembly between the capped
RRCOO3-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 releasably
engaging the interface, the engagement formations being formed on the
tramsweisaicantke bnpaisthe.pase: plateidthecenitavkibaiinkoutletheaiagn
Spﬁ@eﬁdal%?ﬁh%lﬁf&?ﬁbﬁ@ﬁﬁ@iﬁ&%ﬁ@e li0Ge llfhﬁh{lﬁ{ﬁg‘a%@m%g there s Rrevided
an.ink refill ynit, further comprising: an ink outlet for engaging a
o e ot to provide a
visual indication when a predetermined quantity ink has flowed from the refill
unit ihitstipfesestittierg s Praviderl g radipeit thesd:is provided an ink refill unit,
whée gikisthregerkjataprintes coniphsessudnduienoising withriatkidgeehply:
mawtedRanckionaccess Hsilntgnor:andars adie.kousech withinthesQuies
casing for SKRRAIRG, aink.cassidas.ths cradlefaving.R ihinggdly mounted
lid Cthlgtar%gnq_sagg allow the ink cartridge to be inserted and removed, wherein
the |Rge axis of the lid and the hinge axis of the panel are parallel, and the
lid BHE e PP HBH PR I b Y E YRR O Th WGP e e tietass
provitedemsihik resfiles it npHtrsiragciARjelerfthe bmystises: e raplagsddble
pagewidthoprintheiadewith emhancayi ofpnogzdéstanc pringh eagcontacts for
transmitting power and print data to the nozzles; corresponding contacts for

supplying.the Lawerand it datade fherrpthead contacts; and a selective

blaﬁlnlg(mechanlsm such that the rinthga contacts an theI\( correslgogding
the 1 storage, compartment 1S negative ressurized nk stora S 1€8 to a pr; ca

contacts aré biased into ergagement during prifiting and released from

bidSEF BhYatErTEtt HEHShELsTiY or removing the printhead. In a further
aspectitheriefighsrevintaysanehatmrafilbmaiionpiaeieirathiecnskgee fuitereenprises:
a repipceablexpagewidthvpsinthead witihgam aayy ofenonzlesiand @pintheachk
cortagisfapathansmitting power and print data to the nozzles; corresponding
contacts for supplying the power and print data to the printhead contacts; and

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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RR0003-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 the corresponding contacts disengage when
the cover member is moved to the open positions. In a further aspect there is
promv dedianpérkniefithemn it wih esein dhaencaiitsid geneoiupsi seskival leastapmink
storage.compaltment:an.ink.feed system for supplying ink from the or each
Ink,compariment io arniead, and.a maiisnance siation qr.engaging the
r|nt ea orm one or more maintenance functions. -In a further aspect
the‘?%e‘i%“p%\?%%ea‘)%{’ﬁsfﬁR”?%ﬁﬁ?ﬁ?t‘ﬁr‘?@&%"&?é“‘t@& Rg dpaa fobnaiaitidthe ink
cartpiage WAHISit tHald A RFEL A Pt e e Pl TS rATARTE 2 1 AT ATRIFIBS HadY eHRt
storagrekeprparmentss. the cradle comprising a plurality of interfaces
respectively corresponding to the ink storage compartments, wherein each

of iQQdMﬁFfﬁ&%ﬁtﬂé&Q95&%5@%5&&@1‘?@&\{@ aRink refill unit for replenishing the
coffesponding ok, storage. compaiment, .2, (e aspect el s provided

anin Unlt Oly ng a printhead comprising: aprlnt ea mtegrate

C|r8t‘fl’t’ffc51}?ﬁ@8g8r‘i"E‘W&?é?tsaﬂﬂ)strate using lithographically masked etching
anddepbuitibrhe chinigire s? Bhanie grateldecheuirsappristibioteres foen the
motfiltng éngtbe peintefadjacent amediacfeed patig tand-a pelymersealing
filsep@haécen the integrated circuit support structure and the printhead
integrated circuit for fixing the printhead integrated circuit to the integrated

circuit support structure, én a fu (fe{ aspect th there is provided an ink reflll unit
asp ectt re 1sgr0\f1 dan1 1 unit,

for reff ng aprln the' ink et printer, t e printhead comprising:

priffHESd HisY At dEipE it lﬁlé{?}lPf@“ﬁhwﬁﬁlh‘ifscff%‘l{hé‘]%éﬂﬁfﬁlﬁliﬁﬂﬁ‘é@ ??ned on
a suibéeater;rdepitvtatitgeginénite fégttebnduits for establishing fluid
commuinicatiomwitbmat deasinpnalinkstonagey comgartmeip@mthtion relating to
RI%ngegﬁr_&gr@tpgfym%a@aling film between the ink feed conduits and
th%@ﬂ@ﬁ?@ q’lg ﬁﬁlﬁ%%g&if&w@ thtehc%ntrol 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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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 visual
indicator to provide a visual indication when a predetermined quantity ink
hagofleweshfremdhe:-ugfillisnit into the cartridge. This can be used to warn
users that the refill will soon be empty so they can obtain a new one, or that
therefilis completely.empty,and sheuld Re,remayedfrom the cartridge, or

in eedlt at the refill i’ tull. It will be app’reuatedmt%atgasimilar ink level

indit Lo EXh BERIEEH to indicate the level of ink in a cartridge and not just a
refill unit2 FSBARBR B elpRErE&rethis ey hag aifikexibsidopiary ASFiStdHYiRE the
inkhagndbtheitviseiak ivdic&torigeetiostriphoihflexible timaterfiat:fixed to the flexible
bag and slidinghy: retained o igid paitiaf dhenbody, 50 cthatwhattheoflexible

bag.colansesas ok istser he.stipslides slativadothesigidpasiof the
bog tionally, the Yilnsegal indication is a differently colored part of the strip

transverse’centre

as ﬁxgllt es 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
thevighiisagtret threctiyouiyyidse ahiak ! visuiathatiearisings the differently
colored paitiappedringapithecwipdowa plionallyhthervigaahindication is an
indication vihatithe.reidlpiitds ampiyipiianally the-badyhasnaflaxible bag

forgtoring the ink: and.theMshalkindicator 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 TigitsattPeT oty At ptih SV til: ViStEA TAREISHRI TS A dfrEtently
colored pasusf e swip Abngedlidesrdsespoirronithacipyiaipart of the body.
RRCOO0 36682 @ptionally bethendsohiheistrap sl eafinée. to: theltlexibie bag
angfetainedifarslidingaast.awindave.inidhasigidpad f the.hady, so that
the, yisuahindiganand.dhg diffgreni.coletrd Rartappearing in

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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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 displaceable wall section biased to expand
the variable storage volume to generate a negative pressure therein, such
that ink daes:naimisadviestently deak-frge thecinkdgjeation nozzles. In a further

as ra/ﬁ&tithﬁ i iparRvided aapm,tﬁfULmitnt%t@tu Uag)adﬂagattvc%%ptmwtaed
ink,stgrage  compartment that si [ es m&g ad assemh

051t10ns uring printing, suc prin %corres]pﬁ gE ﬁacts
storage C0m artmen avm an mterface OI’ recelvm the refl

|nté‘if’f5’8?ée?f£{?ﬁ‘&a§ﬁ‘ﬁﬂ1 AN DI itaIsss eéb‘ﬁ?f’g‘t??ﬁ‘ﬁ&ﬁna%ftérem the
refititibiEEMtRer BYhpiseeortrsaqitrefitRiasTatonS et rersasatimeyigdyitig
theviptestaices 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

commumgaatlgta WD the iRk SIAFRAS COMRALIMERL R A Wl aspect there is

proy| agtq)r%nnl(nk refill un|t Whereln the ink cartridge has a negatively

pressurlze sf”oramg compartment that supplies ink to a printhead

as& PR %tﬂ%t?ﬁ%@tt&t%éﬂt&t‘?é% Rritfg tRE PERERT P THSHAY having a
nofriallipneres el plet cverRies A dratrotraaiyoopens ouhst VaNeasetriofitid
communication with the ink storage compartment; and the refill unit further
compris@s: alackings prkien haw ngianiticQstigt andvalyeaciuatere ink

formatigngmu e iRiR HAL E}Qtﬂé%ﬁmtﬁg% ﬁ@ﬁ?‘@ﬁu%{@'%hﬁ%ﬁ@éé?@é&ﬁ&%&%ﬁ the

|nt rfac to actuate the in et and the outlet valves sdo1 H['dge fills with
cra n

ink Trom the Body BECAUSe of the NEgAtve prassure in ti%’e ink stofage
copattfeht. RRCOO3-SG 83 In a further aspect there is provided an ink
refitheipiit fesh rEfiltingréesaeig anivielyepiressurize drinkidtoraigerceleripesthaent that
supptiesinkgoisoriptheadrassembly via a normally open outlet valve,
wherein the refill unit further comprises: engagement formations for

relgasahly; %B&@&UP& heiak §$Qﬁé‘£ﬁlﬁ8m9ﬁ£%%£‘£ ARd-anguyigtyalve
actuator for.clo cmgethe (?éfrtclﬁt yalv as th LII unit engages the |nk storage

a printhe grate orme on a wafer substrate using graphically ma
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

RRC003-SG 81



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 compartment, the
repressurizing arrangement causes part of the unit to be inwardly depressed
as {heyink feamy the hodydsdiwadiniadhednlesiorag icampattmeantthrough

the ink.Quilet.Ry.ihe Negative RressHiURLiRISSSWA QU lIZATIORANd.AR0N
subsequent. disengagement of the refill unit from the ink storage

Wi ik fe .. .
compartment, the repressurizing arrangement releases the inwardly

dePPESESI PATEET ISSRK SY5F AR CAMTERHAENt to re- establish the negative
pressure. In a further aspect there is provided an ink refill unit, wherein the
caftridgetcomprises: ppsinlinstotiageccampairtimeiituhatingrapposed inkadhrtridge
segtignseosnected by a flexible wall arrangement to define a variable ink
stgfage volume; and an ink feed system for supplying for supplying ink to a
prilrrllli(hrgf%pug\lltim an array of nozzles, and wherein one of the opposed wall
sections is dlslﬁlfjacegb_le and biased to expand the variable ink storage
volume tb°CRE&IB 4 HedAtive pressure in the ink storage compartment for
avoiding dhialoeltent cialeRsaicag e aroratHek ity 21, cpirilfeiriter aspect there
is providediau imkcrefilb pnitidor viedilingjcaivink Stopadeccampartment with an
intgriaqe ifemieteasafdn evgaging withihedafdl unit, the interface having
valves for controlling ink flows into, and out of, the storage compartment,
whereln the [efl unit further comprises valve actuators for agtuating the,,

valves when the refill will engages the mterfﬁlgg, suc Ct%lé)tbttaﬁe valve ~
acfh%‘félﬂk‘safefEPéf‘t‘élﬁfﬁ@%%Sh‘i“&? BrEUstaritAetr sufiened i UHEY HSpect
thebd i§ provddensancikarefitniminkimdiediraRRO0 3T @ isdictrehink et e
formspagt of thejinkjefiprirter which has a printhead, control circuitry and an
intgrfasedavoraleasakly.engagingithe.cafilupi dhe.refil unitfurthes.comprises
a MEMPRLAICHILIRN Starip e QrmaHen JSlaing (.l SRsE s charagigistic
of e Inks Andl Auring Uss, (he mermory.d r%“'ttr?"s WS 10 he centiol clrcyit to
intefrogate it to verﬁg that the'ink in 'the refill URit 'is suitable for the' printer.

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. 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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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
anapkorefillbunidnavbrereinifhe mkjab pEntebie G priSeSnea P Nt ek M ithh &Ry
arraynof Neg#Iesina INRINANARCE A3 SRR fommmdeg PEWEEA:AGRRE S
poaigiglrrl1 Jvhere 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
poSRIBAINDS Tisrthiafisipeteeeteisbavidedibminkeretl unit, wherein: the ink
cafigdge hrasanintettaderfor 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

plaltnea1 ﬁ’l‘ﬂﬁh an inlt%outlet fo({eﬁgnﬁh?c .@Iqmtlg an irilrlet port on the interface; and

(S crein:

en agemeerraﬁp Strmeéetlltsnﬁréwflor releasably engaging the interface, the
en%&&éﬁ%ﬁf%k’ﬁ%ﬁf‘aﬁﬁ BTG CTOPRHEE b AL AT VEIER 'Re IS TRk vt the
bagenfratessadiyanbrey afahe iicstiveryiéivigspaced from the transverse
cenir@lineadancanfunthen aspeetdiienerigseprovided adisiideaefe vaihitcvvhereimio
RRGRDB: S63.806 stheginkicariidge-hasmandnerdace for-angagingithe.inkorefill,

an;ink storage.comRRinent:Baktially 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
poltib 1B SRErAdhe RS i PR I e A ritge? thHE FockiY BEHBA Haking
andekesirtat ferseenieraekion pardnaietpdrt bnthicipterface regncharpturality of
congiirigtion aeivatons 0N actuating tikeeonsiniotiomamethanismcasesthe ink refill
unioengages the.inkeHacanandualeasasthe constriction mechanism as the
'”&ES&HJ&;&HJWA%%&%%&%lWQ&ﬁhJ%@J&é@,@{%{ aspect there is provided an

ink refjll unit, wherein:
an?n et yalvg’ actua?orefor 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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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
mounted panel for access its interior; and a cradle housed within the outer
casinguforSsppoktiag povink carridgeydheceaniie hayings phingeelynmaunpted
lid that.eRens o AW IRE inkicariidas:t be insered anduemaved.whesein
thereﬁi{‘&ﬁ axjs of the lid and the hinge axis of the panel are parallel, and the
lid and the pane(f,%pol?h open in the same direction. In a further aspect there is
prévaEEAh TR Tt WA HE FAfRE e TR PR AT REHPHLES: a replaceable
padenithpeirkEedondtiza syt o oy AesEhaipriatire 4d ‘Bbriesets for
transipittieg.power and print data to the nozzles; corresponding contacts for
supplying the power and print data to the printhead contacts; and a selective

biaging mechantizm.syehdhal fgpinhead-canacizand e farssponding

contacts are bigsgd intg en%agemeng duqingvprintin .an r%le ed from
. sugp ymﬁagrmt cad assec ly WI an ayray or nozzies, crein 1n use,t e 1nK storage
biased engagement when installing or removing the printhead. In a further

en . 10ving
asPEUETHES TS BPEVIEHEY etk AR IR O SRV KR BB e S Tises:
a réplseekiorbagewidtispnttieaeP At are aFpasedithozzles and printhead
conpactsgfeemtranSmittinigupovite maind jrint dataatonthetirodzéesticas esponding
coptaetpdossrpplying theurgwerand.print.datm i@.tha,printheath eeniactsiand

a %}ﬁggrmsmﬁw farMRYEMENLREIWEELORER ARG Elosed RASIIANS
RRCOO3-SG 8§ wherein in the open posifion the prmthead&gn be installed

IIEOH subsequent d seﬁ%lgemento the ref1 € 1mn étora com artmendt c . .
or removed, and the cover member is in the closed positions during printing,

suCR 4t tHE s Ad BTt Sh R EO e S LOAtatteraBthEvEd
inteseblgade meitavirerirethe cover member is moved to the closed positions,
and the printhead contacts and the corresponding contacts disengage when

thaGovei-mgbenissmoved Ipitkeropen pesiliens.na-furHeraspect there is
Proyiged Al EU&E?IJMeH{HLVMQL%fE%h W GRAHIGGCOmMPY SRS A IRARLRRRK

storage compartment. an ink eecgl1 system for supplying ink from the or each

. to e ava ink storage volume; an

ink compartment to a printhead; 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.

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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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
receive an ink refill unit for replenishing the corresponding ink storage
compiakimmente brasfurtbenaspeactithe s pravidasancinkaefitusitdomrefilling
a printhead &QMT@&Q@%MJQ@P@M integrated circuit formed on a wafer
SURS”?E? smgﬂlrtho raphically r‘l‘?}§ul§9f%ir Seotrrlzrnrnngor ng d%pglg,rt nttecthnrques

an inte rated circuit upport stracture for mountrng In the prlnter aéjacent a
meaiE T PAth: ™l polymer sealing film between the integrated circuit
su61%'&etrd)éttareoamrtrréabnﬁrnéadowtb@tf&t@a ipfrELAt T 9iXany thelsrittHead
intégrefié dngircwitatde thehntegeated circuit support structure. In a further
aspect there is provided an ink refill unit for refilling a printhead of the inkjet

Pripfefaihe as‘BEU‘IﬁE‘?@igp‘P&m&réﬁ'ﬂgreﬁlﬂﬂﬂ‘i @g@ BT @L%%QJE%BQ@AU@Q an
ar raas eml];I r}léra ton n cl ﬂ?e [())r{rmlg ar\llrta EHOZZ ?)éaté a'lelura“r?/ ?f 77 ll( rmed
]Dh%?]lng e i)(

condults for est luid communication with at least orie in storage
cofpartHent BN S PER A SBEN 1§ Between the ink feed conduits and
the printieznicirieegratdelasheelitszdhevise pprantied hagingsaridrray of
apertures guch thabshoejectionc norziesanezin kit thoomimunication with the
inkWfieesch aeRALtsis BREGOS&E2B ppdiateinnolimersealing film is more than
25 microns thick. In a fifteenth aspect the present invention provides an inkjet

priﬂlter comp risi . an ou(te([ |thah|n mounted anel for access
urther pect I'OVI an ]h umt Whel‘el ¥g§ rinter co
its interior; a cradle housed within t eouter casrng r'supporti g “an ink

cartridge’ pfﬁ‘g“"éflavﬂi'éaﬂa’iﬁﬁﬁf A°Hikiyedly mounted lid that opens to allow the
ink cartriglgentenksepsertbdamdienteved;asreremsithe hingaeasdsnel teeetid
andd¢hexhinge-axisnohihecpanglosirenparat éomamdyray 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 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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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 printer.
Optionalyrikye frontinall ofdha sradiecratates awaysdiagthgdaack walkito

furtber-expeseihadnterion, Althe,cradie. Qotnnaly.he-fartwallisdramn
backutgward the back well of the cradle as the lid is closed. Optionally, the

redetermi

d has & series of refill interfaces. O tlonally the lid and the panel open

tovr}“éralérfﬁﬂ%ﬁé‘t{%f‘f fﬁ‘@"f}‘f*i’ﬁf‘e‘i‘)%‘&%ﬁ’ﬁﬂy‘)fﬁ%grﬁd‘ﬁf%é?ff’%‘rcfr?é%ﬁ‘ré"d'rédi%tt&fes
awdykipeRertioe Bdek AN AN TS LITROPIEE Se PR PREY RS tho s Bcer ad e plurality of

O priowaiythrefranfonalhdsng raawem towiards dheibackwial roflthetenadle &s the lid
is clesed . nOpliepally diedidhasa-serieswfiretidlintertacasdnua fusther aspect
there is provided an inkj et printer, wherein: the cartridge comprises an ink
stolrl%gfe gom mpartment and glnnmlf(rseefe]dum stem f for connection to a printhead

assemb y with an arr rov ejection nozzTes and RRCOO3-SG 88 the ink

stobayé ??{‘}H‘ilﬁ%fﬁfr‘i‘éﬁ‘feﬁfé? Ei’r\?él?f’éﬁfeﬂ?t’dl‘éﬁel ¥l and a displaceable wall
seétior s tythexgandthosvatiastelgwiragdhv bt Rsegiendraterdtieative
pressureiketeinesuchsikatiinkfdoss foicinehee rentdeakifiramytheamkure to
ejegtionmnaazias: ilRaduktheiaspest ther@ds provided an inkj et printer, further
comprising a refill unit for refilling a negatively pressurized ink storage
compatr rtr]rgent th ng"e& énk afﬁlrlntheed ass the ink _Storage

T as Ctt CI'E) 1S Provi T unit, wherein C 1mn Fint €I CO,

compartment having an intertace for receiving the ré?rl unit, the interface
having aff' it VHR & Bin ka4 ‘ﬂ%uﬁtfélé’éﬁelcfﬁrr‘?ﬁbeﬁﬁ'ﬁstrdﬁ“‘fﬁé“FeflII unit

comprisiagradiehodyicohinibhngeaceimmityr ook entageifenthforativims for
releasabynengaging:thenintetface: amdaandyaletbvakeecactuaiosvior opening the
inlehvaly@-asbedeliiwil energesthe inkingHacesadhaithe inkin the

body is in fluid GAMMILNIGATIQN, WitR the. ik stgrage compartment. In a further
aspect there is provided an inkj et printer, further comprising an ink refill unit

for the ink cartridge, the ink cartridge having a negatively pressurized ink

gt&gﬁ%beaﬁm@m%gfl% ptﬂ‘ééﬁr]hl?m 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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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 the inlet and the
outlet valves so the cartridge fills with ink from the body because of the
negativie ipreSHar@dithe drkrisierags somprdieniolaaduiheraspestthare
is m&e{m@(@mmuﬁwmxﬁg J&&ﬁhﬁlrtﬁ@mm&%i{wna&@mh%uomg&ﬁlugg)ﬁam
negratlve 1y Qressurlze ink storage co%gpartmeptottl? Polé s ink

eh % when the co membel 1S moif S, an the
prlnt ead assem via a normally open outlet va ve t e re Unlt

co H‘i’ﬁi’?%*iﬁ @Qﬂ&%&% e ullsio R %fﬂtéﬁiu?ve&?%%w%ﬂ &ﬁé‘évﬁ‘i BRPRSTEREAL 187
relesapii®hgaging the ink storage compartment; and an outlet valve
actuator for closing the outlet valve as the refill unit engages the ink storage
compantmerpedna-futheiaspast araiswpravided andakebpeater, further
coggg%@glg(ggmgyggﬁlg%ﬁgﬂlling an ink storage compartment supplying a
pr Q&E‘n% d Assemply with an array,of nozzles, wherein during, RREPO3-SG
9'Use, the In stora eyc mpartment Is malnta|F| data negatlve pressure to

avéfaal?fﬁli{}‘@ﬁtéﬁ‘l“lﬁﬁ‘é%ﬁ% © FFOHEThE A2 tha P UNF ESHpTSHg: a

body containing a quantity of ink; an ink outlet; and a repressurizing
arrangerne nfewhereipupan engageimeintoafphetrefilh unietithdhiedmk storage
compaItnents thenpppessy izingr &y ange MRniIcaSasSPaLt efithenuhit tacbe
inwarely deRse ﬁ§§1qrﬁ%%}%!aﬁié%pgé§vﬁ99¥ré§pgﬂﬁé{¥% m@%ﬁ&a&k storage

compartment t rough the ink outlet by the negative pressure until pressure
equa zatlon "and upon subsequent disengagement of the refill unit from the
inK"SEETAGCS D RITHEHES TP B I ESEIV ARG S SHER RN FREEE BE the
inveeiresPeieNsressedep arnesfbratink storage compartment to re- establish the
negative pressure. In a further aspect there is provided an inkjet printer,

whg rzﬁiﬂtltt}%sgaﬂdﬂgg@ &@mmlﬁﬁﬁk 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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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 ink leakage from the
nozzles. In a further aspect there is provided an inkj et printer, further
comprisipgyansedithivpitfor seflling Bmitdstatage compartment with an
interface for releasably engaging with the refill unit, the interface having
adiesfenaoniialing ok iausinie, 40c.oul of e sigjagg compartment the

t U
refill unit co?rsllfoeﬁsﬁ > a body containing a quantity of?ﬂlii; an ink outlet; and

valve actiSttPs reattating e vaie R i HE HE ittt engages the
interface? SadhhiEd tHE DAy e caYasAPS e 4R THER /St a predetermined
seguende hinmg fbitbeiyaspeet there dsprovigdedhaminkj et printer, further
compriising @ mefittunid farselilingdhe ink cartridge that forms part of the

inkjet prigian,wharein:dhe.Rinterlrhes ermnLises a.pinthead, control
circujtry and an interface for releasably engaging the refill unit; and

RRO 03-SG 90 the refill unit comprises: a body containing a quantity of ink;
an ink oubfet! KA RRE RSy PEREUR PSSR/ information relating to at least
one characteristic of the ink, wherein, during use, the memory circuit allows
to thewonrtiohsintguikid inteinogatedidtocuerifictivatitheinikeln vthietrefill smaisis
suitrblefarthe gruner: i @ fuathep-aspeat thgreilspevidad @nsink)y sbpenter,
furthier.cRpRASING APt fad maltenanse.arsemhlforaninkieterinthead,

thete 5|ntheag havn(]% a nozz| PJatte with an array of notz_z@sﬂl:%r([ned therein,

ancy would be to the cartri nto,place which could“damage the 11 .
the printhead maintehance a§seml8fy COmPpIisSIng: a capper to cover the array

of Ho2Pfedifretf theBHRthBat e hit MitiseHAY S MEHh &t fsPetigaging the
noZzieplatéairdwipipghacryss daes nepzles: thabiekein! th&therznrsgghe interior
posiml@medld:)@wiemmppﬁ&ngasndesv@f Heh@t@a@@;e]ie 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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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
printer, further comprising an ink refill unit for replenishing the ink cartridge,
thensikicartdegmpavingnhan nitarace-farengaging dke.iakoeefill saibnthieseink
refill JRiticQIRRYIS IR AR I SQLAGRCATRALIAS R RHACKIRGROFHRL:
englgtégvienJf nﬂ}‘?ell'%(tt‘?&ﬁl eeiq(feggc ) &%[z@fige’ 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
enfageiieatPes AAfiore Bel Ay forhRER O AU TR tPAREVRT sec BRI FE BIthe
baseplatepwhereinntherentrerafitios ink souliet ik spacediomethigytranisverse
cerntreglivandivac-furthar aspegidheredsyovided andokjieé-pniai further
coqaggigggggd@d]tm,;egfygr}ﬁgﬁyam, [@L@ﬂi&ﬁp%ﬁgg@k cartridge, the ink cartridge
having agblgdtecrggtggirflog en ggg)rgdq.the ink refill, an ink RRCOO3-SG 91
storage com artmen% p%\rtlaﬁ y el?ined by a tubular flexible wall, and a
coRSHFEHEN RTBHIRANIE AT TP LSRRG e e le tubular wall by a
predeterivieeamovineetie ki il it bomiprisirgsab beir etittiiisirghat the
quakiityhobakis airfthia dockingtportionhéorangagingrthedmterface of the
cartridge, the docking portion having an ink outlet for connection to an inlet

PORS OR IR JOEr fRCE: BIM RJRIER| I A CRRSIHCHOR ASAIRTSHOLAG ALY the

constr.i(gtio mechanism as the |nk{eflll unit engages the interface and .
cartri emk cartrld c.having a negative rcSSUriZe ecompartmentt atéllé)]% leé 1nk

releasef(ée’the COnStI’IétIOI’l nechnanism as the Im( ?te 1T unit disengag
intEHAEE M B FtheY SEpBET tHdre Pt AN ik St priffat, ra ARy
comtprisitiy hvanid refiimatitoRsr ordplemisinkisidrkieanidise MHehnkicirndtge
havingaancinterface forengaging the ink refill unit, the ink refill unit
compiisibgaiRRAdLeaNtAINNG a quantity of ink; an ink outlet for engaging a
COMPIRMERIALY ik NILLINIR& IFeHace, and ARigot extending from the
bo%eﬁgirrl H?l?lr?gr Ellsoe[‘ltﬂg d%gqgg g)rrtt%'(j)lr’lerellgaggﬁy IQlEgeagg%ee "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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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
predetermined quantity ink has flowed from the refill unit into the cartridge. In
a fudheriaspegktherarisdaravidadian inkjetaprépiessufeiithes CormpFsingk Bakage
replageble RagewisihAripthead with an array of nozzles and printhead
contacts for, trc%qutslrrgrilttgn Power. and print data to the nozzles; corresponding
contactsafor u palylngg the pgwer and print data to the printhead contacts; and
a SBIBEAYE H1Sing mechanism, such that the printhead contacts and the
correspohdifg EERtAEI8 R biased into engagement during printing and
releasedvrornbigsed ehag@msnt wwhienmknstakinghoriremolvingrtherpnathead.
In adupthenaspechifere isipioddea-andpkiet o Henk ithes Lampaisiagsto
RREQPIHRC RN AcE2RIR RRYWHIRPRnthead.With AR Aray.of nozzles

and E)tiinthead contacts for transmitting power and print data to the nozzles;
equalization, and

corresponding contacts for supplying the power and print data to the

prifRAEA e COHE AL S48 LBV & ThEMhBER 5 T /aHh EMPRERREEH open and
closeero gt surraresinies thraroely prsitierhrrtfdhp il iRszed canpach Stéllied
or temioved nandvthesover member is in the closed positions during printing,
such that the printhead contacts and the corresponding contacts are moved

intq, eRGAGRHLNLNNER MG FAVREMEMbaNISMaved e qlaged positions,

and the printhead contacts and tlane qorreslpondlng Qbont ct discﬁnlga e when
an 1nk st € CO artment havin ISCCUO S connec d a 1}ex1 le wall arran ent

ra opposed wa © .
the cover n%em ris move t?le open positions. In a further aspect there is

provAgBe ArTHRF & piiriesr WHERBHh the cartridge comprises: at least one ink
storaigefed mipertieremplangifk steeldisyiskem foruppifingirk ffopazitiectsrEdeh
inkopemapatnenintoanplinthead: andiasmaintenahcerstatiok forengaging the

prigthead taesfarm: ane. ik RQLe: BiaitenRanee.fuast onsRrifuithetaspect
there is provided an inkj et printer, further comprising a cradle for holding the
ink

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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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 printhead comprising: a printhead
integrated circuit formed on a wafer substrate using lithographically masked
etahingians cepasition techniques; an integrated circuit support structure for
mowating,inithe Riintey geiacent a media feed path; and a polymer sealing
film betws gen tge integrated circuit support structure and the printhead

|nte rated circuit for flxmg the printhead integrated circuit to the integrated
cur&&%‘ﬁb%ﬁ%‘ﬁﬁ%‘?ﬂ?ﬁén &“?ﬂfﬁ“i‘&?ga%ﬁé R IE PSR G ARt
priftere frthe PeBrRiIsTHG A it c et & Srap S rae Bt thesady ihtelr ated
circuitehving suiraly &y wf rikkeejection nozzles formed on a substrate; a
plurality of ink feed conduits for establishing fluid communication with at least

Onﬁl H}'ﬁr&@ L3R& t&%ﬁ%ﬁﬁﬁ%@ Qﬁu&ﬁ%@pﬁﬁeﬁ)Q%eﬁ&a%ﬁsﬁ&%ym%%%%wm

ewe 1he Ink eed Ci](gglddldlts and rinth ea nte Eated cwgwts the

ssem nthea hav n anOZf1 tF] ?/ nozzles rormed
mer fl an array ]ﬁgwrture SucC at the eject on nozzles are

|n fﬁ‘b@ﬁﬁﬁﬁ?ﬁ@dﬁ%ﬁel\?&mﬁaﬁ@ fEBd¢* édnduits, wherein polymer sealing
film is morerisain 25 HiCroHS thEKeS Whsnsheterertids preét teeaprkesent invention
providesaaivimkijiet griries womyplising ana veplageable pagewidth printhead with
anaigay ef heszlesandnprintheadpsentacts fomtrapsmitting power and print
data to the nozzles; and, corresponding contacts for supplying the power and
prip 2jldﬁ‘| to the rlntheag contacts, and a selective biasing mechanism;

an inkjet further com
suc

urther ect T, 1S

that, the rln d contacts aﬁdn the corresp%n3ﬁ1g contacts are biased
into engé&‘é’?ﬁ?ﬁmﬁ?ﬂf@rﬁﬁﬁﬁﬁé‘eﬁnd released from biased engagement
when ingtadirrjaoreretpeRling theipginthend cpagfewideh Thkjehpristabl sonprs
typicaliyyhavemamy electipad gentactscalong its dengthméonsending
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 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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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 one set of the
contacts to be movable, the printhead can be installed and then the require
contact pressukeapplindiwithytarisk efrdasags, tadheopsinthe adc ki sorae
embediments Ahe PHBLeF »bglsoﬁag;@aél@fmm anligh andshespriptheadisits in the
cradle durg)n% use. Ogotlonal tthE lid moves the corresponding contacts into

1t
and out of biased el eng agement with the printhead contacts. Optionally, the

printhead ?gcgfﬁggéﬁﬁ&?he%ﬁ?ﬁgg&tgﬁﬁﬁﬂf S rittEad e dtitEs extend along
its Peef2 Op b IYItHe fRIISEs @ feid Prehdnieris-athielethetequired
pressufeiohetweenithetcontastson@ptionatyhilien mdetiprieie pfurtigercomprises
a Gragieowithadids mnddhe printhead sisupithe:cragie ditingmisac@ptionally
the lid moves the corresponding contacts into and out of biased engagement

W|tp tt}n rinth dconta S; (p 940 tlonaII 1c(ag}rnth dlsa
e AR S i Rt SR

on its len
i A L b S
bettedh thitcepptaiess. In a further aspect there is provided an inkjet printer,
further comypyisimgengantridgeotink for an inkjet printer, the cartridge unit
comprisiaginRiRk Staage: GRBpPRmentantan inkieed.system for

CO”“““Q%&%JQ&M@H&‘#& b\é/cl}%%'ﬁlem& tH ‘&%&%Q%‘EQM fent has a
varl ble ]raegg volume anfdha IS lglgga(pt()etvggjasec on, Elsed to exgand

CI'CHI Cross SCC on of the s e defin erture to ensury

he variabfe storage volume 10 Bénera e a hegative press{lre theréin, suc
tha{PﬁHﬁrﬁfBIé%Cﬁré"lp IHAEFEERty f&4idtom the ink ejection nozzles. In a further
aspect there is provided an inkj et printer, further comprising a refill unit for
refilingyracnegativetyspressdriz edjinki storagecompangaent tifat supplies ink
to the-piinthaadk the:nk storgencampaginant having an interface for
receiving, g, refilliknit.the interface having an inlet valve biased to its closed
conflguratlon t e erelr! unit COWTP[B'S'” mtl)( qé{ ﬁ?rét?aﬁ"e%a guantlty of ink;
engagemen orma‘ilor?sgfo% ace; and an inlet

nga Ing e In
valve actuatst fufapen ﬁﬁ@f‘ﬂ‘ié Yﬁl@{ ‘f)g gony Pé"f?ﬂ“?}iiﬂ%‘h‘ﬂ’él@j’éysl"rh%a%nk
intépfeeddran tha atfithenit into the cartridge.

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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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 communication with
the ink storage compartment, the refill unit comprising: a body containing a
quantity efdkeadpekingrporien Ravingran ink-outletanansalvenackator
formations. whersin.Axrng Mg nthe.docking portion releasably engages the
interface to actuate the inlet and the, outlet valves so the cgrgi@dge fills wit

con élng the power and prin € P acrcontacts; an

. fat
ink from the Body because of thé negative preSsure in the'in storage

compartrh&ht T TURHEP SEPE 1 M ETePre BroWifed siomKj et printer, further
cofisHEIMY s tesmiPaiitTo Peefilibrgda2hegatiedy prassdrd iR starate is in
cormparir enttithat s ptisggnkdoltheprimthedchoviateenohmatiysspéng outiet
valtemthel iafiligitrcampeisiigoRRGHD 3-96:9b adnady cantaining m quantity

of inkiengaaemsntiormations iorfalrarakl SNYRGING HH & IAK.STOLRER o the

ComE’r?r;t)EQ%Qst; 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 inkj et printer, further comprising a refill unit for refilling an ink
stofagerbemiprarthasit rseifsHAn e printhaden iherailrdunpgsise, the ink
storage eempartmeniisiimaintained at a negative pressure to avoid
inaglvarteatinkndeakagsfront the mezzies, itheorgliHhiiit. cprmpesings a body
contRining.A.quantty Qfinlc rninkoutletand.a ICRISSsuzng atangement,

wherein upon engagement of the refill unit with the ink storage compartment,
the repressurizing arrangement causes part of the unit to be inwardly
depre8ely SEthECRK FroHIthe BBBSP‘%“‘E{&EWPF? RRBPHE% AR DY Jaldine the ink
compygemahintthedtkgshrrhésiibe ettidedy theambedithe ipkessgrsamtipressisre
equadizatianisiapndplipary stbseguenpdisengagamestitead thenkafilfapnit from the
ink-stRrAgecoMpartment, the

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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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 supplying ink to the
printhead, wherein one of the opposed wall sections is displaceable and
biased terexpant thenvar abliek ki siafagenvolkpnentadcieate:acnegaltine
PressHHe dthe ik sierage campatmanhieraveidinginadveriedh ok eakage
from the nggz!lec%hmtsa further aspect there is provided an inkj et printer,

€C

further comprising a refill unit for refilling an ink storage compartment with an
intSAALR AT eI SALRIN SHEAGING WitHtHE P&t unit, the interface having
valves for controlling ink flows into, and out of, the storage compartment, the
reflil umiteesbrmprisimgrachodyndonpaividageaigirapdityrebimkisinan ink outlet; and
RRCOO3:5a-86valeacipraters fahastuaiingdhe valvesmhen the refill unit

engages the.nierRcs PG atihe MAlVE. Acthators actuate the valve in a
predetermined er%uence. In a frg;tlh%r aspect here. is prtgénded an inkj et

. f d .
printer, farther cor [C)Orllltsalcrﬁsg(gsrué)fl unit for reéﬁnlr%ménat?n(f( cartridge that forms

paff B e TARTEL Biinter, the printer also having control circuitry and an
interfaceftsicrelebigstdyreshipagingcthefill unit, the refill unit comprising: a
body containing:al cuantityidofidaire@niiig outlet; @rtchadinemory circuit for
stofipgenéarmationdialatinglasal teashanechamstestic of the ink, wherein,

durioghes, the memany.giguit 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 inkj et printer, further comprising a printhead
mﬁ?ﬁ%ﬂ@m@@e%@&m Pr-tHeprEAE AL e prRthelasHalig £HE228 plate
withP e afretyof nerbledhfortied threvediticcthe Jedntieaenivimiterrisieee on cach
assembli@arhprisghlahtappers becoverdthe meyaydol nozriéscuwherbétveen the
pripth@ad isnRati UseswRNhi BosRANEH Y- NIRYHINGIRes RREFIR PIRtE: aftkber
W'Bﬂ%@&@%ﬁﬁg% Iﬁg%ll%’sprinthead, the force 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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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
further aspect there is provided an inkj et printer, further comprising an ink
refidptisitl fone [eplraishingzan dncartsidge o thenbakjohmintesdhieniilk length.
cartridge having an interface for engaging the ink refill unit, the ink refill unit

rising: an,ink s torage ment; a docki ortion for en 1g the
ik
outlet for connection to an inlet port on the interface; and engagement
formatiohs fnerehesdamnyied gaiog rcintetRicempHE e A G sn eRt Fortalibns
beimgformedudigetivés tramsviegse centre line of the base plate, wherein the
centre ofathax Wakguilatpisuspaceddipnihe dancyense:-cantrad iRihead,

RRleQIQﬁ é%@lolﬁg@cgwgﬂﬁ{eﬁﬁﬁﬁﬁaﬁlﬁfe%ﬁa@ Quidied,an &ﬂbiaﬁetaﬁéimﬁ Jhl&‘iher
COE‘PEd%'” an in k reflblI unit for {enpelenlshlntg an ink cartridge in the ”}ﬁl ’
anin

€ varl ora € VOlUu 1o anegative pressure 1reln, uch t

printer, the |n‘]2 cartrl having an interface fo engaging thein
sto‘l‘ﬁ@%%ﬁ?ﬁﬁﬁ%é?‘?fﬁ&ﬂfﬁl %“é?fﬂ%’d‘f)’ﬁl"é tubular flexible wall, and a
constriction mechanism for constricting the flexible tubular wall by a
predeterminecame into thiedimkinkgfipkivwit foorpnisinghgabodycontaifiing a
quadtityeafpakidnadisk deckingpation far enpoaging thepiiarface ok thgage
cag ﬁ%gr%néﬁ%aq fglﬂﬂ&eﬂ%%HQQW&Q}@‘P&ﬂ'ﬁ&PE@E&Q‘%&QH&%&QQB@P&Oe'n|et

po[) the |nter and a Eqikxo canstriction actuators for actuating the
1ase 111 uni

tQo 1ts ¢ OSCd onii uratlon the re
constriction mechan sm as the reﬁ(ffnunlt éngages the interface and

releasesath‘élyc%’ﬁgt?l?ﬁlﬁiﬂ‘arﬁ%f’fdﬁism as the ink refill unit disengages the
interfagsaenifoanfiipth &1 sdpabby hrere s iroiddksel &d inkj et printer, further
comprisingyastialomefitbumit far inteplerishin g ainuinlie.cagtkidg@limthednig et the
prigien dbsoikscantridgahavingandnteriace for engaging the ink refill unit,
the ink refill unit comprising: a body containing a quantity of ink; an ink outlet
for &nhoa 9 ngac mplement IYir'lek inlet in th interface; and

pect there'is provide et printer, turther comprising an 1nk 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.
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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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
complementary ink inlet in the cartridge; and a visual indicator to provide a
visual indisatioshmhenawpkesgetannined quantity ink has flowed from the refill

unit,intenbeGarkidoR: Iadihes AsRRCheradSRERVIAGH AR inkjet printer,
further comprizing; an Quter casing with a hingedly mounted panel for access
its interior; and a cradle housed within the outer casﬁg for supporﬁng an ink
cafttii§e e 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
anth tHerthingecaxisof theipaneldie pavalletharvdmphienid afidulidpafithboth
OpeR dikdrihe-sapnenciraciiom: RRGEXI: $ar@8dlnia fwthehaspeed dhgreusnt is

providedan intd.atprinter. IhancomRHising. A £oYSHMEMBRL far meygment
between open and closed positions, wherein in the open positions, the

.Comprising: . ..
prlnt'f/]%ltjead1 can be installed or removed, and the cover member is in the
closed pd&HISHE BRY PR "Such that the printhead contacts and the
corregbomeingicontacts are moved into engagement when the cover
member isepnoveditoathesolesed positions, and the printhead contacts and
the,gatrespe Bdineghcaniias s-aisangag asendhe-cayemnembesisinayed to

the, QRENRSINRNS. I & IMIRSE ASRAKI RIS IS AFEYIdRCLAR: k), RLRRALEE

furtper comprising a car rld%e cQ B‘E{%q’g;% at least one ink sltora e

the 1nk storafe com tment throu the 1n e negativ essure pntil pressuare, .
compartment; a ink feed system for su lTylné ink"from the dr each ink

coffipyaifitifarit'to a printhead; and a maintenance station for engaging the
prirtPreabb et petfisraiconeror irorblivmifrenianiok sformgstionsarineatfiiether aspect
theterds v ded sancinkjl@tgprinteraflytivgrcenprising iakcradiectonfraleing an
inkesGaitrigg a-withipthednkjet printer, the cartridge having a plurality of ink
storage compartments, the cradle comprising a plurality of interfaces
reslggg}rit grlgsge%r{gg .ondin(g to the ink storage compartments

1s provided an inkjet printer, further comprising an ink cattridge 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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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 structure and the
prictheathaistagrated:cimunitifer fixingtheprnthgad integraledikauitdeo ke
integrated GiLRUIL SURPQY SIMEHIR 1 1 B.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'té 2‘8“2:"6 AT TS LRSI HY A BT Co MR AieatS it a8 e BHeE ik
StoPAGETEsHPBHPERENRE Al RROOGBISEioor Al Sy e Ry il Hetween
theniplafe &drdenduite awidgthergiinthie td mitegiatetbdinguits, the polymer film
havingyamarnay Quapertares such that the ejection nozzles are in fluid
copmunigatige with the ink feed conduits, wherein polymer sealing film is
more than 25 .n}icrons tlrrl}ck. In a seventeenth as%ect the.pgggs}[enkinvention

a memory circuil ror storin ormation re atln_g to at ealst one EiIaCtCI'IStl ?]11’1 5. .
provides an inkjet printer comprising: a replaceable pagewidth printhead with

an 78S 8¥HE 2 AR AKE Prifttid At eontE e e tratdmitimg ot AR d Bkt
datekis tthecHbyissuismld fedr@spending contacts for supplying the power and
print data to the printhead contacts; and, a cover member for movement
betwermenghRandGlosediastans ke iaine: BnthainpaniRaskiomhgce

printhead GaR-he.nsialied oremaved: A the. CaVEr.memhsLis in.ihe
C'%gg I{)ggltlo dg%%gtglnntlngé I&Lﬂy(:h thati the printhead contacts and the

rintheas ance a

corresponding contacts are movedcloﬁ]%glsélﬁga ement when the cover
member ISIREVEELTE thie St Se B S IIEH fhéﬁréf‘%‘?éd BAMtAESE Ebntacts and the
correspohdimyréorrasts disengigiiohe it eovehanender is moved to the
opehnepositoraByishreakingpthecopbacis pliosfidereppoval of the printhead,
cradle contact wear is avoided. Worn
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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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

mqs@ammél @@Lﬁpg%g@mﬁ mgt%ﬁt&r,fap&igra@&lyr%g %Yﬁﬁefﬂﬁmil_d is a lid
on,a gradle in which,the printhead,sits, during use. , Optionallythe lid moves
the orresgonc\i%lg cContacts }nlftjo nd out o}h(t(iqfaseg Iéng gemelfﬂt with the
priftHEsE HohtasRores bR the AL Se Y & PRGERRER Sihtiead and the
priffthigkHoB Bt ERt eGSR Eebig iR RE OO SIS ToT Opthhasthe
lid e8snademeisingechanism to disengage the contacts. In a further aspect
there is prexideaainkjehprinted: fluather comprising a cartridge unit for an
InkJ_et pfm&@&)&ﬁﬁ%ﬁ&%ﬁﬂgt&qmﬁB&h@élrlﬁ Sprag&;gempartment and
an ink faed ysiom 1or pennedtion to the printhad, whetein the ink storage
corpnpartmen Has a variable storage volume an ispiaceable wall section

biatSBY 68 PEH A e ATIAB & SEBVHG R VBIEMTE T YNt 4Te A TS aHaRee
predsifics thrditesiiratimkndashethe dvetent Jiwalefrdmitlidansk
ejection nozzles. In a further aspect there is provided an inkj et printer, further
comprising spsefitlenibiondafiling@pnegativelyprassirized ink starage
compartmenh that.sHRRHeS IR e PHnRead: A6 SIARRAE. GRTRAkHNent

ha\tﬂeni z%g}im}eltr’ft cezlenlgggfiﬁec%lgén ritsri1e refill unit, the interface having an inlet

valve biased to Its ploseanconl?gurrgﬁon, the refill unit comprising: a body
containirf X 4AREHEESHHR Erigdgement formations for releasably engaging
the interfadel amel ncshetny akredetaztorifbiispeing tHecinted valve as the
refill will engages:itieginbnintesfacesodhiai the arkiinr thechodids in fluid
CORMRtINisatiRRIMER thednk StorRge QRmPPAMNaR. ra-ibthenaspee there is
pr%%%qeﬁﬁ‘im&r&h%m%d fy{ﬁpg&g@g@prising 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

therefNtshitPEAEnftETPERYE WA Y APHYFAIIY Cigrging an ink refill unit for

replenishing an ink cartridge in the inkjet printer, the ink refill unit comprising:

ite
a

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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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
guantity 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 inkj et printer, further
comprising a refill unit for refilling a negatively pressurized ink storage
compartmentdhatsuppliesink te;the:pintheadds-RRAmalyapen.outlet
valye, e telllunl.comprising ,Rody containing a quantiy of ink;
RRCO003-SG 101 engagemer tform’ations for releasably engaging the ink
stot AR DR RrRERE St B Bt St VEIVE At aatsrtst- 8RR Ut Valve
as taelPEAr e fyagRethe stk StoigE BEioaREn ekt AT ARt aQpsEt
therenevpdovidec@mdnkyhet prirter, fiemtiieis corapri singacdefilltionit dairtrefilling
anpinkeataraga scampanknagotdsigeplingithepdnthead cwhereip:did ridgusesethe
in [8Q&.compartment is maintained at a negative pressure to avoid
inadvertent ink leakage from the nozzles, the refill unit comprising: a body
containing a quantity of ink; an ink outlet; and a repressurizing arrangement,
wh‘@raeffﬁﬂtfbﬁsﬁe%ﬁ&éi’d%‘?f?éﬂ?doaflﬂ‘i@eféfiﬁ“ﬁrfﬂriﬂﬁ‘tﬁoﬁf’é‘%ﬂf(asi”d?é‘é%"%?ﬁﬁ&%*tment,
thetreprersiokigirige erramgesitent causes part of the unit to be inwardly
depregsed asdh@inkfromn ithébody iscditawkrintortike ink storagend
compartmentsthroughtheiipkoptial-Rdbernegativepressuiauntilpigssure
equalization, and upon subsequent disengagement of the refill unit from the
ink Storage. compartment; the, repressurizing. arangement eleass the

mwarcﬁy ep| essea lﬁgrt of the INK storage compadrtmeént to re- estaiish the
neffAtie BHOSShTENIH MIHSHAS FASPEIHE AP IS PrOVIHE G AT RIEY PRt e
furtréie egmapiiis pnglariink starrrdessessmpisiresroadingk Storhgersompartment
havingaopposed wall sections connected by a flexible wall arrangement

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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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 for refilling an ink storage compartment
with an interface for releasably engaging with the refill unit, the interface
having Malwasnfanc eatrakling iink-flowstintanandpothal, itherstotages, the
COMBAHIMEN HAESEHL A SRS R B GRIMRINING AANBRHLOLK;
an ink outle gnd BROOOS -SG 102 valve actuators for actuating the valves
when the re fl unit en ages the interface, such that the valve actuators
acttsta R TSIvE iRed géfé’f%l"f‘?ﬂﬁ%lﬁ"%@&ﬁ%‘ﬂ%e In a further aspect there is
provided an inkj et printer, further comprising a refill unit for refilling an ink
caftridgetatformstpartceftiheinijetpinter ihe prirtepaidanaving control
circuitry anghasvintesfacen fonnelaasabhengagingdhea pafihanit, the refill unit

COMPAIRING 2 DR é&@@ﬁﬁmlﬂcﬂu@@&%&fn‘é}kﬂ@n ink outlet; and a memory

circuit for storlng1 @C%tgps urI()-:- 1Irlg to at eadstrfr)lp > G tOalgacterlstlc of the ink,

wherein, during & mema to the control circuit to
mt@‘i’f’ﬂ’@%{l{é"ﬂl \féflrfy that the |nk in the reflll unit is suitable for the printer. In
a further e ctethisr &ignprovAtidelaenipieh erdsinsed pofigehethe®mprising a
printheadhrhainte paioe tassembiy fovehg-peintheadcthedqhnthead having a
nozzle plate with@n ey inazziesfanmecntagrein, the printhead

maintenanoe, ARSERN SR @Q&pﬁdﬁ%%ﬂc@af‘e%\{&%&hﬁoa”ay of nozzles

when the Erlnthead iS not in use; al q ner fore gaging the nozzle
when the cover me €I 1S Il’l tO thF]C 0oS€& S

plaetrgagn'aﬁwmlng across the nozzles, ‘wherein't ¢ cléaner is positioned
e SEHUSIAY g‘ﬁfé@%‘f‘fﬁé’%ﬁ’ﬁﬁ@? IHERIHET HSBELt there is provided
anrinfst P rntet (e hesn eeviprising: a maintenance assembly for moving
between a capped position where the assembly covers the array of nozzles,

andanrAkcaRResposition spaceek fropiihearray. ofezales: adfled. 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 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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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 connection to
an inlet port on the interface; and engagement formations for releasably
engaging,the interface he.enoagementJerneatiens 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. RR0003-SG 103 In a further aspect
théPé1 fgrtﬂ?b‘{?Pé%t&‘%Eﬁlfﬁ’k‘jVé%?ﬂﬂ’éPtﬁﬁlﬂ‘ﬁeF“EB%“BWB?H&%%W&W&%E“TBP‘J“
reprEsHinG ENShKEaMRELRIN the inkjet printer, the ink cartridge having an
interfaceafoniengagingpihecinkndefiliydieeinksstofagenoonopartmentipattially
defingeaye s tubtiar-fiexibiemall » andu seanstricionineahanism ol section
COG%E&P&!Q%&H&}@%Q&M&Q@%WQQ tpgeﬁeﬁ{@ﬂﬁ%%@ %?Qs%@@ﬂ&b&ﬂ%ﬁﬂ@h@lﬁkreﬁ"

unit comprising: ¢ l?ggym %%angtonq]uantlty nk; and a docking portion for
engaging the intefface of the carJtrlége the docking portion having an ink

outlet for connection to an inlet port on the interface, and a plurality of
cofstiisthertRetUbas s Horigrterttike) pHacedmdwi coiorie e Fraishh fag itk refill
unitengagesstirecdnierface angareleasessthgiconstrictipmimethanismas the
ink-safitheit disengagesdhernteriace. dnadfurthanaspestvthere dspiovided

anyjpkiet lgr(gp)ggg,ngfgag(&pmg@r&glggdﬂl&ggﬁII unit for replenishing an ink
cartridge N 5he |nnlet prlnter tlge ink cartridge having an interface for

engaging ﬂwéﬁ%tkarel}ﬁlaﬂlﬁa}?l e |n refill unit comprising: a body containing a

qu&‘ﬁﬁ%ﬁ‘rﬁ?tlfﬂ?“ﬁmﬁﬂréﬂﬁé‘ibfb?“é%‘é&ﬁ{j‘tﬁféﬁnﬁ‘b‘fementary ink inlet in the
interialeeyabneraagpigotrexte Hdinlg frara aties ol yrorigseriiomkmaregse terden
thenintertagey whehein dthedateral ¢ross seectiopobfithetspigot is keyed to the
shape defined by the aperture to ensure the ink refill is correctly matched to

th%n%lg%péé? Ul F&%@e%&ﬁ Gl HRGEGS REQVIAGEAMINKERLBHNIGH rfurher

com nk r unit for
ca tr1 e 1n cartrl av1ng 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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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
cragdieshavitgaaibin ge elyamouaiaddidithat epansdepatiamttha ink cartridge to

be insgredrndiemovediwhersin the.ninge axis. et ihe lidanddhe.hinge axis
of tcggp%ggll[.are parallel, and the lid and the panel both open in the same
direction. RRO003-SG 104 In a further aspect there is provided an inkjet
printer, further comprising a selective biasing mechanism, such that the
prifth 8EEEEHPRE E1Y dhel tHé EBY PRED BfTdR § e htarers sise? Al e fatesfilling an
engagenye ntnguringprinting andirdledsed fiomrbiasethenyagemenipwinen is
installingeourermaviagrihe. printhaaddn-a fintheaspealtherrsispravidad an
inkjgtpeinter, further comprising a cartridge comprising: at least one ink
storage %%meggﬁmsgt;aagaigg F)?% | system for supplying ink from the or each
ink compartment to a p?ln'?heyad; and a maintenance station for engaging the
priﬁ"tl’f’éﬁadfﬁ ﬁ’grform one or more maintenance functions. In a further aspect
there is prisvidedzng ikjempiinter, further comprising a cradle for holding an
inkwigatitriggecvgithinethef inkjgtiprinter thenkartriggenhaving. enpleradityiafank
storagesamparipenisnihs: cradie.campsisiag A @lualityhafinierfagesn into
resparivEl: SO ERRRAING JODE Dk SR ﬁgﬁeﬁ%@ Imenis,yerein each

of the interfacgs Is configured to receive an ink refill unit for replenishing the
equalization, and.

cor spon(l:]inré ink storage compartment. In a further aspect there is provided
anPIRj At S RRETEH & pRtHEAE Babh prisBE e prRitHERd Mitegrated
cireunefurmesdiomnsanya feeasersstiaterdsidserditbryrap Hie ety prras keebasrehi g e-
anchelepiositiegtechmigues; an integrated circuit support structure for
mounting in the printer adjacent a media feed path; and
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 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

RRC003-SG 102



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 between the ink feed
congluitsraungk thenpiinth ead-dntegrated Gincuitssrages pehymerd ki haaingvare
array.Qf ReHN RS, such thatibe.siactir.aozzles are in fluid communication
with the ink feed conduits, wherein polymer sealing film is more than 25
microns thick. RR0O003-SG 105 In an eighteenth aspect the present invention
proVitfed s ERriHAGE TEroRerHE; H‘E‘B?ﬁﬁ‘fé‘?{’%ﬁ&“%ﬁ?f??&@‘ég LMHpPiisE At Te 48t
onE@HSKESP A EBHIPAPHTE HE A ATTHI- feRR Bpste RO SOp Y IR TEM the
or eadheiri compédy tmesitd GargbitintiheddAlhdiitaamgaisitenance station for
engagingthriprinthead daperform one or more maintenance functions. In
some.embediments, the printhead has an array of nozzles, and the
mainienance. station nasa.canper. for.canning e, array of nezgles and a

emol% circuit for storuF]g infor; atlp]g
cleaner 1or ¢ eaning the printhead, the cleaner elngg?posmone etween

opPBEfif LHEL 6 RBCKPIEr GEBHAMS BBtH tHe thpparstit ife Gt are
indepia Heanthniioapil aldavents - the array of nozzles. Optionally, the
cleaner wipes across the array of nozzles as the maintenance assembly
mayesfiRMsg&ARRATHRO[/IAN it aPrMREaRPad POSHIeN. fXptianalyictiRe

pri E&Qﬁﬁ? ﬂé ﬁerﬁﬁ&ﬁé%?jﬁl@ &ﬂﬁl@@ﬁgm%o%@{a{ém?%L%%J&%LQH&%%@M the

cleﬁmer [ IlkeW|s§ eI.onI%ated; wherein the motorized drive wipes the cleaner
therein,.the printhea mamtf-l nce ass

mbly comprising: .

longitudinally across the nozzles. f)pt?ona%ly the printhead has an array of
nozzles, HHtPth8 fainte AN R et tfoH HAR: A E4et T dspiihg the array of
nozzles andeeecleaneeifetheledriptradripitiseadssthenetdanmer being
positionede beheenapposingesidesoidkiecappenp@ptionally both the capper
and the cleaner are independently movable relative to the array of nozzles.
Onfiqngly the S18angLWIRES AGIOSS Ihe. allay: ofnagsles as the maintenance
assembly moves oM, 3.5ARRSIRARINON 10 a0 HNCRRPEH RIS L1y 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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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. RRC003-SG 106 In a further aspect there
is provided A camrdasombere thtpﬁptmkcﬁtatﬁfg CoRMRALETE tttﬁiﬁuatr@nged to
be negafively pressunized.and.to receiy &%%IJH It for refilling the ink .,
storage compartment the In stora%.ia com art ent h%vm an mter?ﬁce for

redBSVIRG the HEHFOTE THE RSP 8 é\dx‘?ﬂ&ﬂ%w i"’rft%’t‘lt?gﬁfé’]ﬁu‘é‘"’életi% its closed
coffiytiFatioRc @i sPe i WRiteEabri Sty lca by sttt A ersmiplohiirk
engagementifidiingations for releasably engaging the interface; and an inlet
valve actuatgifekiepenipgtheinetvalve as the refill will engages the ink
interface, St iGNk LR BRI R GomIplgzlon wih the ink

storage gompariment, in.  furtner aspact here i tréPfVégeanaa qarridge,
wherein: the'ink stora ge compartment Is arrange e neg eFtlvef

pré&%ift??%‘Hactl‘fé°rééﬁﬁﬁ‘g"‘8“ﬁt%cc8?s€bcﬁt’6 ﬁ?@?r&w ﬁt‘é?fétlié@lﬂﬁé%ﬁé% refill
unitferseiflirds asetinkostoragemsiripareiie ik Thd intaifensectralditederformally
closed inlet valve and a normally open outlet valve, both in fluid

com mmaatim withitheinkistorrge sam paitsment;-and thexrefill wanior
COE@;H&%% P‘BQMQ&L@W@%Q&M@?%&MQM ﬁﬂ&%‘ﬂ%&%@&@%@’d@g

anL tan lv fatctuator formations; and during use, the docking
e 1nk Iell umt t Cl refill unit

portion re easab y engages the e'interface to actuate the inlet and the outlet
valves sd th& cxftyge thiswith ik from the body because of the negative
pressureinnhedpkesreagies comratpHentkiniy fubtieefspeet there is
providedaapgartridgéyavhereidneinksstoragencompartmentis@rranged to be
negativelypressubiked Andria: kpeeivaadafihumtfarrellnadhsiok staage

compartmant via.a, nermally pren.qutlet valve, the refill unit comprising: a
body containing a quantity of ink;

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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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; RRO003-SG 107 the refill unit comprises a body containing a
QUANKHRRT Ik ARIDK RUERL ANCIR TRRIESHAZ NG AFRAYIEME R biHREN
engagement of the refill will with the ink storage compartment, t

e
anism, Su at the prin ad con sandt acts are ed 1nto

¢ corresponding. ¢ h
repressurizing arrangement causes part of the unit to be mwargly depressed
as eI SR e ST S PEA A TR e TRIELRE YA &" EEMIBATEIY t8tigh
theitildtitlet by the negative pressure until pressure equalization; and upon
subsequent disengagement of the refill unit from the ink storage
COMmpanmenR-therepressrzgingapang anentaeleasesihadRwaisyng:
depressed Ratpking.inkstArage compartment to re- establish the negative
Pregsure. N, 8.1uriher aspect fnere s ravided.a cadidae, wherely; the ink
storage compartment ha oppose(i wall sections connecte y a Hexible wall

arraPERTLY Y8 BeiaearhasBIR k SorHgE J8GrTetthE it 4l K&s an

array of nozzles; and one of the opposed wall sections is displaceable and
biasedtbeexpandihe parialle inkistonagauraitmepritng reatte don@ditive ink
pressite ndheninkeiorage comparnmamfopavridingdnadyadentinadeakage
fro&k&fé%&%5@%-plﬁﬁt%‘i‘lﬂ%&%@ﬂ%’em{&QRFQNJQ??L acartidge, 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 EBHtPSIAG ik HEWHE 1E, GRECO I SF, Y 'SSrage tEMPAHIIEAL and the
refiltrespbrednipkisedsa Soeyteeritaining a quantity of ink, an ink outlet and
valve actuators for actuating the valves when the refill unit engages the
intgrfacenesuph that the valveseliaiare actkalenthanalve inaeredetermined
Sequencgprinthead 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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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. RR0O003-SG 108 In a
further AsRech thrreqs Rrevided @ CANHAISINEAEPRIANNG;@ PHRINGE ridge
malntenance assembly for the printhead, wherein: the printhead has a
nozzle plate with an arra¥ of nozzles formed therein; and the printhead
mﬁﬁfésﬁg{ﬁé@‘é%é?ﬁwaémbnses a capper to cover the array of nozzles
whgnr{esbiipendac BPhae ki Bhd cartldaneprorengagingdiebzzle plate
andwipingacross thenpqgizlés pthéeioapeforbeirgpositioined:betiveems.
opposig sidasaflsthe sapeermduaufustbelaspest thare s arewdes B a capper
cauyi Qa@fﬁng/\{ﬁleea@?omgz%ﬂﬁh@@@&ﬁ& ﬁi?@ih%l%&e Jhe.pd! QHQ @1@%‘(‘@%&99&8%@3

A eenno%l}?s intenance assembly for moving, eec et rindg réjgc?entl
pOSItIOI”I ere eassem F COVGI’S f/he arra Blf nozz es and an u capp

poSitiBHSPACE S AT the 5%%{? o?fﬁ‘(‘}%aillééheaf}?&“%{ MRSt oG
thebaiadintenasaa escadsemplys@tween the capped position and the uncapped
positiord lsdifurthe naspechdiane Spprovided @icariticgesfuititeriodmprising
andhtesfaceiforsengaging an ink refill unit for replenishing the cartridge,
wherein the.dnkrefilunihcemniises: ANk siPrads, somRItMe Nk A.dagking
portlr(())gS for engaging the interface of the cartridge, the docking portion having
a base' pelate with an ink outlet for connection to an inlet port on the interface;
and engagement formations for releasably engaging the interface, the
engadperietit fopthat brigibeing ferrredohitheapengye peoe dittraaliprs fof the
baseplate, dhe dentreschiheldalecutishnbeingrspacedi omnthe:trapsirense
Ceﬂéf@e&nﬁoposing 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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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 femsaspea atianste andnietpoge, oRthedaterfaca. anthadpburality.akd o

co 9@%@&1@@@%@%@ an@y@tmlthglpfan&mmm MEGHRARISIAASment, the ink
R0O003-SG Ogttpe ink re |II ungrre(%ﬂg1 th dﬂfr%[fﬁq‘cea d releases e
unlt

storage compartm aving an 1n erface € 1nteT’| Ce having an 1n
COﬂStI’ICtIOﬂ mecnanis ast ein |sengagest e interface. In a

furtHF UEpEC HHPE S BBVl BRIl comprises an interface for
engaging M9MaRHaRE LHRBY ¥Epfenishing the cartridge, the ink refill unit
comprisirg: ferbyoidys Gontaimirigeazepirantityneffank aain ink outlet for engaging a
complemantanydokiinlptingdhe iinedaces; mneia Spigel@xtensingfromdhe: te
bog¥ fondnsgr HODAHN QB ANGITHSG ndhe IHE%@&%O}%}%%M 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
proVifEY Y BATHAYS SAAHGLH S FEEENIEHh ink refill unit for replenishing the
catbeieigelortse PRPPERRNUN T EasrDASITgeE B diFewitdining ink; an ink outlet for
engagingig comptenpe ntanyiirkairlef incdhe cartiiidge fandingisuakindicator to
prQuiﬁiaraM@LhaLIifada@ammgmm&&alwﬁaeta&nm@dlﬂuammm&ﬁasueiloamed
fro{;‘atﬁh?ﬂﬁ?J'JLMBlﬂql%m@nﬁ%ﬁHQQ&aéé‘c@n}‘ﬁyfmﬁﬁ agpect there is provided a

carfridge, wherein the inkjet printer comprises: an outer casing with a
Ill COIH 1SE€S a Odly ont. mnéaquanut ﬁd)& th Vll’gdi li]
hinge: ymoun panel’for accéss'its interior: and a ¢ houséd within the

oufépeéé‘gﬁﬂvfcﬁctﬁﬂbﬁ%rﬁﬁﬁ‘ﬁ“éﬁ%k cartridge, the cradle having a hingedly
molrtedstidhtivatasens tordihow sesiak bartreers wrpeinsertsteatitl retaoved,
whereirsihie hingeeaiXisvof thiefilich an totlheeching ef axiscglitherpanehaiciparalg!,
anghitheulichand the panel both open in the same direction. In a further aspect
there is provided a cartridge, wherein the inkjet printer comprises:

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;

RRC003-SG 107



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
comprsesiic RRAGA3-&G dhQiadeplaceablerpagawidthprintheaduwithcan
arrgy,.Qtngzzles and printhead contacts for transmitting power and print data
to the nozzles: corresponding contacts for su £n¥ ower and print data
0

enga unit storage tgthe Ic I'CSSUI'IZBlg arra

to t]ﬁe I’Iﬂ%ﬁead contacts; and a cover mem er for movement betwe n open

an&F‘&?Fdé’é‘a hBsit %bWH”éf%IPhd‘fﬂ“fﬁ&dSbéﬁlr&&?mé'ﬁsbo?ﬁ8 BrntHEaddah g8
insteee e BFaehak, By &Y ASEAHE MBS IS PIREUE St pBRiitths during
pringingutsemokntiadntagepemth dacdoniatis andhthercarrespondingcontacts are
maveé dnione hgageme rlavbaen the@ovepriariae bisnaved ot clase re-

positigns «RAC.IRE Jrinthead 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 incorporated in a cradle for

holBhYy tHE RGeS AtiF tra et Brifiter, wherein: the cartridge has a
plubality sstagre dnRagtesrabie Goprdariteis daenestedite adiswiprisesemeplemanity of
intetfacesarespastively ednresponding to the ink storage compartments; and
eagh phthadnefasesiscerfigured to receive an ink refill unit for replenishing

th%&%ﬁ%ﬁ%@@%fﬂ&rﬂ&Eé‘&i&)&&@ﬂi@@fﬁm@é@& HLBSREL ASREE INELS iR ume
prowded acartrl gesguI lnt[]elnktsmrgrlnt ead comprises: a rlnthe qlnt?%grated

. tocreate ane% ve € CO ﬁ) ﬁImF] or av na vert
circuit rormed on awa er su strat using litnograp IC ymas e etc

anHOBbtb%"éﬁF&?ﬁ techniques; an integrated circuit support structure for
mounting in the printer adjacent a media feed path; and a polymer sealing
filnm b éiwheenpthenintegrateddeirewit suppathstructure and the printhead

integiated-ciscuilfoniixing hewrrintheadiniggratach cwerit-taithe: integiated.
C”%'Et&‘a‘&%ﬁ&%ﬁ%@ 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, 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.
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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. RR0003-SG 111
In g nipggtesR asRect e lreseRiinveRtiprR Rrovides Acladie.fofhalding an
ink cartridge within an inkjet printer, the cartridge having a plurality of ink
storaﬁe compartments, the cradle comprising: a plurality of interfaces
re<PERNEN B AREPERENY T e K %%}ﬁé%mﬁ%i%{fﬁﬁ?ﬂ%nts; wherein, each
of thieiiterhraasersAfigutRGIBPFseeive an ink refill unit for replenishing the
cowepponding: ihkastordgezdompantmeinthedddradle withnmultiple refill
interfaces allowsfaah: eQlgingfinkiadecefillachsinulianrausly ifhieaassary.

It arjgigggugt\(g§egh,gﬁygggg@ggn%osigg },g@yeecqugrreceive only the correctly colored
refill. A single interface that docks with all refills, and relies on the user to

direct the ink to a correct storage compartment, has increased risk of
coMtAMIMEHRGORE CORTWith ShEtIsErY I S BrhBBSRHEMS the plurality of
interface$earanfiseAietr bjaertedehzdthier in one panel of the cradle.
Optionallynthepanelssnalliththatiopensdo allow thedoartidge:tosbevingeried
intdheagratielAnddclosre sldehsihatthe alvrality.af interfacesis overlaid on
the correspanRdinginkSIQRGE COMAREME Qi&mﬁf’ﬂ&&)&ﬂ%&@ﬁﬁd‘)f the

interfaces are 553 ed q tgsgirgrlly receive the ink refill that is appropriate for the ink

sto‘?%lén@gmpartnfgﬁt%orre'sponding to that interface. Optionally,the lid has
five interfaces, one for cyan, magenta, yellow, black and infrared inks
regpeétiielysraptisnalietitsdscrdlitse dfthtertaeesrare firmedoadiaeeateiath
othetlianofe rﬁaﬂﬁhlﬂg ttla@astidglOvherein 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 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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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. RRO003-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 cradle,
whetainictha Gadtpidganb as andak faedesysiemfoitarnastianst@.anprinthead
asgemblywith.ap.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 HERE AP HTSUVERSR I TESK TFGPR 8T TAR™
ejcelibrri ey Heeitking Rarthegshe sk eaetatsprpviied 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 refl 'é:lﬁ%'ts ‘%OE‘}P&SG{&) %Ps‘ﬁ%% sqntaining a guantity of
ink; e\}r%ﬁ\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:
theninksterage isormpantimengisdaegatively 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 dbekiHepdrishlaving rcirkdsutlet and valve actuator formations; and

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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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: RR0003-SG 113 a body containing a
quantity efék:engagemaptiiocmatians dary eleasably pngaginghthe ink
stquglgnggé@p%tgggmh@ﬁg |noutgtvalve actuator for closing the outlet valve
a6 he el upl.Snages e it IOIR9, SORAITEN 0 Adlher Asber)
there is rovfc)ie a cradle, wheréin: t stora%? compartment supplies a

pnnthea& e il o)A Wﬁﬁ’oﬁﬁ“ﬁ?tg?wﬁfrh%’f%f‘ég Wreraifuring use, the ink
StotAgEndn FPAPAEHNS: HfFtERIe eratd el tvEpredsufdhes Aeogmber is in
inativestehtoiloleakagerifiomttiehnozieshtivecsafitlsuniticomprisesia doys
contaking iaCgiatity o ivik iakoknauiiatis aRd-asaRressupiRings akangement;

uppR.&ngageiment ok LSk it t Htengage SIMAGE.CAMRAME VIR e
repressurlzmg arrangement causes part of the unit to be inwardly depressed

€ ink from the body is drawn into the ink storage compartment through
the ink outlet by the negative pressure until pressure equalization; and upon
subselytiesneseiseipigemend ofahdseitPunitfions teldii kidingdes cartridge
comipartmenjst theterepregsurizing arrangement releases the inwardly
depressedacth ehutheyinkistoragrcompatimant to re- establish the negative

Pressiife 1o ek ARPaGhiers }%J%Eﬁyéf}%%&ﬁ%ﬁ&o‘%gﬁﬁ%ragée ink

storage comparfment has opposed wall sections connected by a flexible wall
arrarrt%ement to define a variable ink storage volume; the cartridge comprises
an itk Te8H LSt S Pféﬁltﬁﬂl%ﬁﬁe’fﬁf‘%tﬂiﬁtﬁtﬂtﬂ KR t‘?i’%t’b‘ﬂ?ﬁﬁ‘éé&“%ﬁ‘ﬁ‘d#ﬁ ink
arrayaef orziesnand one of the opposed wall sections is displaceable and
biased to expand the variable ink storage volume to create a negative

prassuieinthedink Storege Compacimast-fonavaiding.nadyertent ink leakage
from the m&agﬁ'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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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. RRO003-SG 114 In a further aspect there is
provided a cradle, wherein: the cartridge that forms part of the inkjet printer;
thepriniethasariRbaad conisohclauiiy.and.aninerface fardgleasakly

en %ﬁ ng it he JLefill unit; the refill unit comprises a body containing a quantity
of ink, an nk outlet and a memory circuit for storing information relating to at
leaBF e haar A ALY o SR HE R OBRY"AUHNG & *the memory circuit allows
to EREPEEAgOl circuit to interrogate it to verify that the ink in the refill unit is
suitable farwikgnprinterfadey asfurthey aspactdneretis iprevided a cradle, further
corppsingd; prkthead maintenance assembly for an inkjet printhead, the

printheaqala%mg lﬁte'&%%E@@Lﬂgﬁrwi&égéqﬂ}{k‘}ifﬁ%ﬁ%% formed therein, the

printhead maintenance Y Somprising: a capper to cover the array of

noszggsw enetcﬁrere%)nnt]ﬁ% S'torlaﬂigot In‘use; and a cleaner for engaging the
nozzle plate and wiping across the nozzles, wherein the cleaner is
posititied BetwetaTdp prssigsslves Bftbrocepper. brrealfur it aspebtithere is
providedya lcradlidowhierginfthednkjel@nintericomprisesrealyronthéadiwith an
arrayefdezdas: admaintenanoe assemblydforme\ing hetwaen a-capped.
po§$ﬂ1(3£}twgﬂﬁsqa§e§s%§%mQmo(rﬂ%%{ﬁmm%e@éﬁ@%ﬂﬁ m%zles and an uncapped
P TEASe oINS &l DPRdes, And amolbrised dLve I mouing
the maintenance assembly bet é sition and the uncappped

ween the cap
poditisitratica ettty é%?f@&"tlfﬁéllé ‘f?tﬁPB’\lﬁ&’ea%F ¥ E}eadﬁéld%ﬁﬁ‘é‘?"e’i?f“fﬁ‘é cartridge
hagtathfstedfas foece syhdingehritik pefiledaris iand the ink refill unit

conmptiges: tarrinkssioiagekceompanrinentyasdopking peition o herfgagirgdre
inteyfase.afithagartacdassthe docking portion having a base plate

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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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:
RR0003-SG 115 the cartridge has an interface for engaging the ink refill unit,
an ink storage compartment partially defined by a tubular flexible wall, and a
constidatinmeiachanismefaccaonstoicting the fiexinle tolulata el kdaynas
predgtermined 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
poft *SH e PR EES NG piATI 8F Constriction actuators for actuating the
coHStETBH PAvERaTRsAPAS MtRecIRFET I UMPE BIFRIA desr et apfite At
releesies tireesomgtriction mechanism as the ink refill unit disengages the
inteifatewtrachiiieraspect dheraisproMaeda ciagie:mbereia:dhacaddge
hag AR JMerass. (rL0aagR e R KRNt a0d e, T Gl M ies not
comprises; a]eg)lgglé/ Cgl‘l}'g&lggﬂ%ﬁ.ﬂgg?gtlty of ink; an ink outlet for engaging a
complemenytary ink Iniet in the inter?ace; and a spigot extending from the
body for insertion in an aperture in the interface, the lateral cross section of
therspligbessierythkie yetltiithacsilspeheleifined by the aperture to ensure the ink
refilleisicosrectlynmatehed ka:dhely pastridge adhsepplict heraspedtcth erensly;
promdedi@grasigawhareinihec.nkerefill Wik CQMENSes; 1a ey aantaingink;
an,ink gutlet for endaging.Asamplementary ink inlet in the cartridge; and a

vist ?lei- icator 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 AradIE HHEEHTHHEYKBY printer comprises: an outer casing

witthaghirrgedipatmotintedepanetfoeiagbe dycifacthtetior; and a cradle housed
withiimith e@euiencasingpfonsup perting andinkaridgegthe: onadiethaving@he

hingediyspeyntadilid hahopens tealowthe ik sastidge to be inserted and
removed,

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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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; RRO003-SG 116
corresponding contacts for supplying the power and print data to the
printhead contacts; and a selective biasing mechanism, such that the
printhead contaets andithe comasponaing contacts are biased into
engagemantAuing Bristing.arekisleaser iomliased.chgagement when
installing orremaying the printhead, In.a flrther aspect there is provided a
craale, wherein the inkjet printer comprises: a rep1ac able pageméth
prifitRE&d'Rith an array of nozzles and printhead contacts for transmitting
power and print data to the nozzles; corresponding contacts for supplying the

powelfwhet ppint tlatas tootiedorintheadecontacts; and a cover member for
manenenRtRetweamopeipRdd: glosed pastbnsandhareiniin ihe@peng

p0§§U,Q1'I%§n1IQ1%r%@ RiheAt.GRA ReHRSLAIRH.OLAGMVGH (ARG NG LOVET RERET

is ipo trtllcl-:-e g(l)cz)Z © positions during printing, such that the printhead contacts
nd the corres’pondinﬁqcontacts are moved into engagement when the cover

a
méPRBEF IHSBUREES tRE SIBLEH pbYItIRS il tHE PPt RsHtaEt and
the'ederesponding contacts disengage when the cover member is moved to
therropempositionse ffiduurtheraspestiierenis-providedsesradle, anhensin the
cagislg g.goMprises Rminkifeed-systermdak supply gy Rkdramnmeachninkorage
compaimantia.a RiRihaad »30d &gﬂﬁi’&@!&ﬁ@ Eﬁiﬁ;@!&% fqr.eneaging the

printhead to perform one of. more mainten: e”i%%s‘ib‘rg%“c%ﬁs-m'& a further aspect
there Is p_r&lae acradle, W[Rereln the printer has a pnrﬁ%ea&t’comprising: a
priffhEad Nt rater i FetfterdRE N SREEPELSt RS LG RERBGrapically
meskelih Bechabvares@eEposition techniques; an integrated circuit support
structure for mounting in the printer adjacent a media feed path; and a
polymersealing dilmibetweaan thedniegsated circuit support structure and the

Prigthead, e araied ARG IRLAXIRAINGPURGAN NEARLSd FIGHILIQ NG

intg rated C'ﬂ%ﬂ.ﬁﬁ‘uﬁ ort structure. In a further aspect there is provided a

1ne a yaria stokage. volume; . . .
cradle, wherein je(f printer has a printhead comprising:
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.
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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 RR0003-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 ink feed conduits,
wherein polymer sealing film is more than 25 microns thick. In a twentieth
aspecuthe presentdnventinnpravdeseiprinthead for an inkj et printer, the
priﬁgmqjgggmpﬂggr}gﬁ Qfmgiﬁm%{g}tegrated circuit formed on a wafer
uhRisiEsigihog aphically asker, eicing and Aceosiion ieinignes

an integrated II’CUIt support stru &ture 1 'or mountin finter adjacent a
methi& é‘&“ﬁ&'%‘rl?“s%fr?cﬁ’o%Y ORI SBANRGCHITY Efé‘ﬂgé%ﬁ‘ W&'&?ﬁt@ﬁ“&ﬁ&hut
suppy stepHiferant e M tTe A dntayraelr élketii for fixing the printhead
integiated. discuihbdoy tirevintégratett ciroultcsuppoirtstrgotire velity feedeink ito the
indivickaabnoz zlesemihe prirthead integrated circuit (IC), it is often
convenient to etch channels in the reverse side of the silicon wafer

u st(f%rtgerTahes%channel eed tofbr%sealed and a polymer seallngefilb can

ere 1S prov acraﬂ urther com rlslrg r1n auil énance a
provide an adequate Sea as well as a meansto' s cure th to a support

strifEtrag B‘W@?ﬁé’r ¢ pHEMSEHEReS P irE RS Gt SATRYS Y EEvEA e seal
provAdehead thenpatgraserfiinceapibeecompromised. The surface that the IC is
secured teqisctypicalyhuneyefmbecause tefpmoredikdeedschannels that
deliver ink-iQitheochanngldfothe Jkie Hg henfilnseatsackess the open

Channa D DG SHRRAGHL GRRASHRHIELY 73 i,them. The section of film

that sags into a support structure channel runs across several of the etched
channels in the printhead IC. The saggln% may cause a gap between the

walllé SEBarseRiG EEAHPET i Etfed bR ahPe IBYOBREUSP TS breaches the
seal andloResdnithenersk eupetehe printhead IC and or between etched
channels: nguaseasagainstrthisinttetpelymansaatiton fitharsthouldngy thick
NG ReSMINLIL aRYpSRGHINGN RIS SUP RO Stisletureghannels while
ma'”ta'”Mmeﬁ%ﬁte%%éh%%gﬁ?g&mg nelsd (I}IEQ&J&} kg Mnimum

thickness of the p¥ er. sealing film will depend on a number of factors to be
distlisset |rt1 detaftwith reference to the preferred embodiments. However,
the Applicant's analysis and testing has shown that a polymer sealing film
thidknegheofS 5! titronyYsddegdateforithe

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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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. RRCOO3-SG
118 Qptinpally thapolymessaaling filktdsimarenthan2beigransetnjakially
Ontignally the.pelymer seling. filmds mereham2Q micrens: thisk.Rrtienally
thewgpwrplgg eteererl1|1in§1 girlnrglui§ more than 100 microns thick Optionally the
polymer sealing mm is about 200 microns thick. In a further aspect there is
proVidede B ERERH THESHS SPARR R 4 e4MrRI g4 Hiflit 187 SR AR BriPRE ¢ the
cartfifgEaGnif BB RIPTISh g drr g RIGPAGE BB PRITRTR AL APIICAIP iR Heialg! port
system iforfecnmeé etpomiio tiieopriithe adyathre fqprinthieaddravimgianngrrayisof ank
ejastinr ozl s ibereindhe d ki siviag e compartmenthas a warakesiarage
volyme.and.adisplaceable 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 PraviEEE 2Pptiltread AitsgE toBEeupplied with ink by a negatively
presarizéd irlesteeatse leomgparaihe itk e ik stérage compartment having an
intefasecfdrungceivimigsa refill unit for refilling the ink, the interface having an
inlet valve biagegfooisiflesed.canfiguration, wherein the refill unit

co gﬂﬁ{i%%ﬁét@opéﬁgé{giﬁgQE&M&%%%QEM Qlf_tﬂ@ ki gngagament E%E@&QQ@&M
releasably engaging the interface; and an inlet valve actuator for opening the
&3 %r Yody, & R 8£e§ 198

m mser rture i intertace, t e lateral cross section o ]%Ott e
|

inlet valve as the refi br\l/ﬁflél?wegages the mffpnterflace so that the In
botfy58 M haPe SN LatR it tHES Ak YoFALE eoiPartiiiioMca further

aspecidthere is provided a printhead incorporated in an ink cartridge having a
negatively pressurized ink storage compartment that supplies ink to the

pripthead:age-anipieriace ftresaiving a-rafilkunibieorgfiling the ink, the

interface haying anarmally closed inlet valve and a normally open outlet

valve, bOth’fi:F flyid comm.unicatioln with th iqk storage compartment, wherein
€ n € cartri ge a

... an ink outlet for engaging a complementary ink inlet in the ¢
the refill ‘wi comprlseé:g £ P Y
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 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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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. RRC003-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 by a
refill unit iz ponana@iycopenguiletvaives:the pafilauni woppphisingn@-dody
containinag;@eagaamgqﬁémlemg@@@emeretptmﬁ@ﬁtiemﬁ@;nﬁle@éémmmgaging

the in tor artment and an outI \{alvg ac L[;)atog for closm‘%the
Con ement durmg pr1nt1 IO 1aSC en a
outlet vave ast e re unlt eng St e |nf< storage compartment Ina

fur‘t?‘f@fhﬁéﬁéﬁ‘fl?ﬁlé‘?éhi’sp'ﬂ)’l%?ﬁ%ied a prlnthead arranged to be supplied with ink
by an ink storage compartment which is arranged to be refilled by a refill unit,
whierginththeprinthe adrhad dncadfay sfaozz l@gstduringusesethe ink storage
compartmeptdssnatainegrathanegativerRrasswie tadgvaiddnagdvestent ink
Ieqkﬁggtgq@%meamﬂ;ﬁ%am%egghgnit comprises a body containing a

quantity of Ink, %h NNk °“t Pt a”qy‘l" [GRIeSauzINg, Arran erplgtﬂthﬁjc%ntacts and
engagement O tﬁe Ink storage compart

repressu"i‘*"ﬂ‘(f@%?Pa?ﬁé(eﬂﬂ%vﬁf“eﬁélﬁ%"é@“ﬁﬁ?’f e YRS be ‘i’ﬂwardly depressed
as ‘thacin ko fhe arrtheotiisay s ereibged isto e i steraged-contisarsiasoisréugh
thehinkosd thetiyistheinegainsespiessurepuntidp ressus ene guadizap@ninangwpon
subseguenidisengagemenholshenafilbunidrar the ki $tKaege and the
COMPAIMER G4 RRIESSIIZIRIATANGLARTIEIeRSSShe WA d o the

de ressoeld part of the ink storage compartment to re- establish the negative

preg &, In"a further aspect there is provided a printhead incorporated in an
ink cartridge for an inkjet printer, the cartridge comprising: an ink storage
compérthaeredaalirrgs oppustarwidl sectinis eondreetedbsya flexible wall
arrangemmentdo defipgyayakiablecinkistoragevolumeriancddamink feed system
forasulying feficsupRhdngink tdhepoptheadwbichbasiamakanafnozzles,

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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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 RR0003-SG 120
interface having valves for controlling ink flows into, and out of, the storage
conpareentinyhaneiRedhecrafiktnitaomprisesrakedycomtainings anguantity
of inkmamink.cHtlet.andMalve-actuaiarsiQrastating thevalveswhendhe
refill unit engages dgﬁ? interface, such that the valve actuators actuate the
valve in a predetermined sequence. In a further aspect there is provided a

priffEEd I NES SAPAIEHN A BATARCETEEE tHat forms part of an inkjet printer,
the printer having control circuitry and an interface for releasably engaging a
refll umitntfon refifling theinkveaiinplgedaheieinattie refilkiomitcaniprises:a
boeymeasntaining a quantity of ink; an ink outlet; and a memory circuit for

storing infarmalicRJIEIRING.LR %@@oﬂaosﬂa‘?eplﬁﬁ‘!@a?é%{@iﬁ&fgﬂﬁﬁéﬁﬁm%@d
0

Wheetcrﬁhn’ancf{{én(%itlfo%? CLhe memory circuit allows to the control circuit to

interrogate Iitto veri trﬁ(éute%he ink in the refill unit is suitable for the printer. In
a further BIPEEt tHEFR IS BPEVRISH S B REEY, THRREM CSMSHE B4 516 221k
plat&-with an array of nozzles formed therein; and a printhead maintenance
assembly gymprising tlicappen b couendherair apoftnornleswie prihigad
pripthead iIsnetinmse dndiancle anerfar-engagingnthie.nozda plateand wiping

acHRSs.Ih NArZIRs RIS the.cleanat hRosiiioned ReWLER-PRROSIAG «
S|deetC f th capper. In a further. aspec t%%re IS p}rh%ylghed prlerglttk(l) Qgéaféﬁh r

channels 1n I'CVE)I'SE% side of fhe SIIIF]O waler strate C annels ne Ik
comprising an array of nozzles, the printhead being incorporated in an inkjet

prift8PREAIRSEAL @R e Hee 4 SEMBIY e MEUMYy Btk '§ LHBpEd
positgrravHere the! dssetrislyf boverrs tiacareayrefabdzles! rndlabuhcapped
posiliorSpacechfronpibigsatraycoimozmiesieand aootorizedidiiyenfosrmonming
the.mainignance.assembiyReiwess-hensapped iositiniand.theLwaerpped
poajlgrgllgl‘s 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
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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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; RR0O003-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 interface, the
engagament forynatiomsoeing fored vmihentiaasverse centre line of the
basgplaie thgicentenh e inkautietsbging.sprced from the transverse

cenre line..In furthelasfﬁect there is, Jowded a printhead incorporated in

11y th ,mer se m 1S, more

an |Ri< cartri e |n anin ]et prlnter t?]e II’]T(] cartrl ge havmg an interface for

enJBYiY al H‘flyfgefiﬁef‘ﬂif‘grgbrféﬁg‘ﬁlﬁﬁ tRE %A ge, an ink storage
corAparthsenPsHPaEiy PeRefieHPHY sELiBRgrar feddbie A ke APHY BOPStHRs G
mebhanigm for coomstricting the flexible tubular wall by a predetermined
amount, whereindhepkwedill dinih eomprses: @rbadycontaia g quantity of

ink; AR 9QGKING-ROLHAR EQ&IWQQ the interface of the cartridge, the

dOCIEFnegn%orUthopaag L%f‘% an,ink qutlet for.connection 1o A niet pert gnhe,
interface, an | ?’I

a plura of constriction actuators ?‘or actulétln

CoRGHFIEASIP SRR S0 SOl HRePRARPEIA: SN E R fh?‘éﬁa?:‘@“&ﬁ fnk

reléxsed Hevendtikeliganniiscerrdivn agelse ink refill unit disengages the

interface. In a further aspect there is provided a printhead incorporated in an

in hﬁﬁfﬁfﬁ@g@ﬂ&tmmkmmmmmﬁ{am ircar i dgepadRgnank bitertage dor

e”g@&lﬂ%@ﬂﬂ %E%WLH&M% rep lﬁl@é&ﬂ&%ﬁl&&%ﬂ(ﬂgﬁg anﬂ%H%UQ HP%&E&M&Q I
ih

unit fcl?u (I)rsreeglhn 1¥k tgp }rﬁclz aV1 g'nnltrH q nblhse to 1tsc ose co ?r en%aglng
a comp emen ary’ink inlet’in the Interrace; an& a spigot exten ﬁom t]he

bod{FroP SEHIGA PR Serture in the interface, the lateral cross section of
the spigattedingpkieyed derthe ghdgpe defined by the aperture to ensure the ink
refilggcooirectlytivnatehedtolihesaantricgectca further aspect there is

provigded avpriathisast iearparaiedinan ink sarthage.msan inkietpenieha the
ink; cartridag, Reing.arrangad fe.peiranlenishad by.an.nk refill unit, the ink refill

unit comprising: a body containing ink;

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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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:
RR0003-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 opens to allow the
inkicafitriclg 8 fe e inspided andiramoredgsvhaminie hinge axis<idhe lid
angdhg:ninge @xis-Qb e Ranehare Rarallel, andnifenid and.Hhepanshhgth
open in | e‘?v%‘%‘mﬁegeiFi‘ﬁ%tifodrAnri% nf}yrther aspect there is provided a printhead
arranged as a fep_lacea% e pagewidth printhead of an inkjet printer and to
have an &PPAY<6t HE2S ¥Ry Pifithead contacts for transmitting power and
priftsageparté it 22l esaWiteraiteitigep itk tErags MpPrsEsEdtesponding
contactst folvsupplyifg teenpowerlandprinhdata toithejpeintheadcantacts; and
a selgetivenbiasing mechanism, such that the printhead contacts and the
corresponding contacts are biased into engagement during printing and
relpased from.biased engagement when. insialing o temoving (e prinihead.
In a further aspect there is pr vléléé a p?ﬁﬂ ead arranged as a rep aceable
palERARF PRt BeLHe RkELrimter Ahttito AaY® an array of nozzles and
prifersadcebbretyyrtngrdmitting power and print data to the nozzles,
whereinuthehphiktergomppriseshoonrespondingeantactsfensupidliingetig ink
powakamndpiinhdata to the printhead contacts; and a cover member for

mayemantPeMeen AREN. ARG GOsEH g%&tm%n and.nhsreinin.the.aren

pogrirtjlorglsdetpe printhead can be installed or removed, and the cover member
is in" the closed positions during printing, such that the printhead contacts
antPERE"EBTRSHENifG Bt Lt dPE i8R d TRt SRy Ay ERTER T WHeH (e EBver

menikse Pig hibvett tobthaveldsderisersitio s ik hodintvead soritastsserde

the.eqriesponding tontacts disengagswhendthaicovermembenisaoved to
the,p aPeRREsItitRsa R duitheraspackdhereils arawdeasbapenthead

In Q@ﬁggﬁfz_ﬁr{% INALANIR Jon ARSI PRGNS (CarrIdoR. COmRIIRIG: At

least one jnk storage compartment; an ink feed system for supplying ink from

the S(t)arb lésgélﬁ i1 qes] E)Séﬁement to the printhead; and
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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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, RR0003-SG 123 wherein each of the interfaces is
configured to receive an ink refill unit for replenishing the corresponding ink
starageccpmpardment. hadifupthenaspect deke ds (ravige doaprintheastfor an
inkjet-arinter.Mpgkein the printhead integrated circuit has an array of ink
ejection g?g les t‘;‘i’%@%d on:@ substrate, the printhead further comprising: a
plurality o ink feed conduits’for establishing fluid communication with at least
ond'ifk 8t5t48e compartment; and a polymer sealing film between the ink
feed Eorttifs g tHE pHntHEAd erdyratddnireeiess Hiepermisk frihavisg
anaauaysofapettures suchethatriihedejestion nozzles are in fluid
communication with the ink feed conduits, polymer sealing film being more

thap a%ﬁrtﬂéi%f?&ﬁﬁQieCing&iﬁeﬁVé{%%Jiﬁ%c% AL G RIESENEIOMENTON Rroyides

a panthe.ad or an inlfl]aet rinter, the prin& ead com rising: a printhead. .
. nkjet printer, the pripter ving control’circujt! nd an imterrace ly e ing a retill unit
mtegjraf)e circult aving an array of ihK ejection nozzles to méd-oh a

substratee SO rA St WK T8 Eoh AUl T SStablishing fluid communication
withbedylearstivie inkntistordtie compartment; and, a polymer sealing film
betweknutheadnk feed conduits and the printhead integrated circuits, the
polymabilm-haring @ arsayehapeHukes suchdbatdieigiestionnrezzles are
in flyid GommuURICRIR Wi Brf:li]_f?aﬁm&l‘?@tﬁe%&ﬁ%&hm@%@mga‘i@ﬁ ROFRE the

seal ng film_is mare than 25 microns thick To feed ink to the individual

ik 117 the refill unit 1s syitable for the printer.,” . . L. .

nozzles on the prlnﬂ1ead mted)rated circuit (IC), it is often convenient to etch
channels in the reverse side of the silicon wafer substrate. These channels
neéd: tortbes sessldtirandroaifse ppriethegddlithyr fimpesneprovide an adequate seal
as avelllaslae wigen srtay seguresthent@ theransupport structure. However, if the
SUHaGEnQltha RU ROt SHVICURS IS 1dReNBR, thevser! provided.ByWihe meolymer

film, GAR.PR COMOMISed. NG, siagsihalNglE R Sesed O nis.bypically
uncyen becalise ot more, i feed chianncls et deliver ink to the channels in
the T€S As the film 8eals'across Ifhgpop n channel§in the support, it can also
bulge or sag into them. The section of film that sags into a support structure
charmfettremsativss ssevetal of it diéhed emarinedgnatheiprirtbrete Gt ke

Saggi)lgglcorporated in an inkjet printer comprising:

reicas

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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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 esdQgnients: dlayweves ikhed pplicantaanalysisii RRGOMEY & 124
ang.testing.fias shewn mag@mxm%@agmmmm%@ of 25 microns is
adequate | for the prln thead | FCciesélg;(g{med usmg it p%ra]%hlcal%masked etching

10ns yenga

and deposition tec niques. Increasing & thic ness to 56 100 or even 200
mi%ﬁgow.ﬁe@éﬁoé@ﬁ %‘d‘i“ﬁﬁ@“ﬁ%?é&‘g‘é bAe°F éﬂi’é‘ﬁ?ﬁ&a&‘fﬁée&é Al Providelt in
soREeRIBdire b gl at ey efispertures is an array of laser drilled holes in
registration with respective ends of the ink feed conduits. Optionally, the
polymerisealing ddriisaylaninatewithc apadhrsivedayeienbethksidasdf a
th QEEQBPJQ%% HMn Qaml{?é?ﬁyé’ fotgﬁgggﬁ'é ’JEQBJ ?e?ﬁ'ﬁ(tll II@%IQHQHE gEI;I; c%rldge an ink
po%sfé#' none; @Ruonally, e polym b%%?%'b'p% mo's&%ctn %%61 0 Hmicrons
thic E)p |0F1atﬁ1 ein e(? conduits are formed in a |qU| gsta po ymer

m|E?PJ“HYB’IHﬁli&fy‘fﬁ‘ﬁ‘ﬁé‘ﬁ’&ﬁ{/‘”f%béFr%?"ff‘fr%’é?ﬁﬁ%?tlé” SRl s &Y drilled

hokegiirstggistration with respective ends of the ink feed conduits. Optionally
the polymesdgealingiilinqusélaminate with an adhesive layer on both sides of
a therm@mfaratig:;ﬂmnQp&i@@ﬂl@ﬁﬂh&m@mmaﬁmg&lrmejsoakfn’gT or

SHIPone aIQIHJHBPé}Ué/r hgdnk.feed &%P&!)WB% ﬁlEﬁr‘nfé}meQﬂQ E\JJQH}%CWSW

mer micro molding. In a further. aspect there is, prqvi rinthead
‘onstriction a dptuators or a aatln the ¢ HStI'lF]th fII( amsm as th reti lll’llt néa%lst c
Inkjef

mcorporate In a cartri nit for t rinter, the cartri
cofﬂ‘ﬁ?@ﬁf@%ﬁ&%ﬁ&%"téﬁ’&*@‘@%’arﬂ?faﬁﬁ%?ft“éfdEiEé"ﬁﬂh’fR‘tf&‘ée&%%t‘@Fﬁ“fﬁface
connection to the printhead, wherein the ink storage compartment has a
vatiabletsicrageivel inpevandaardisplaiosabiew alls éttiomidoias editigeepjpand
thanvariablesstorage xolume. te-gengrats anagativeprgraiia dhet@imagich

that,ink, 496 Rak Radygriently leak from the ink ejection nozzles. In a further
aspect th re IS provided a m}hcla(ad arranged to be supplied with ink by a

negatlvefly p¥§(§stzﬁrrlf%dqluaﬁ ‘Stora @qe compartment, the ink storage

compartrHerlt HEviRG A S fAER BT R ENiIME & BefiFir 18t refilling the ink,
the interfaseehavingrarironi e vedyéobingéeh to dtsisioseld ©onfigerathormteral 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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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 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
compartment that supplies ink to the printhead, and an interface for receiving
a refill unit foerefiling thainkithainierfacerhravingia ineforally closed inlet
valve anq@aapﬁmwmﬁﬁ&fa@;cgﬁglaﬁu%%gmg Mg, Rt Hbdl: o
comin ‘A{}'%%E'ﬁi)% Y‘QEDJE‘;%AE‘!S AN EO”!P%”WE@% Mherein the refill wil

comp Srises: a y containin a uantl daocqung portion having
an‘fﬁ?{e&iUﬂfé]il%lgr‘ié"\lfawgeégﬁf fB?tf‘BFﬁféﬁ(?ng Bl W‘P@F@]iﬂ #fring use, the
docking pBroRdEfeash PN erggsstie dieiface to actuate the inlet and the
outlet valves so the cartridge fills with ink from the body because of the
negativenprepaune rinsthievimk Staiage campaktmenilsiepiwiner aspeat thare
is provided a.Rrinthead WQ&%J@&%&H&% edithonk QYR RS IALIVENprin

pre surl%ed mlk stor ﬁ”heompartment which is arranged to be refilled by a

ta to.the nozz CI‘C er COo
refill unit via a norma en outiet v valve the refill unit comprising: a bod

containirg & B4R BT %’Hﬁﬁﬁ%ﬁ?@ﬁf’?b‘?’?‘ﬂéﬁ%ﬁ%tafE?rﬂ?%P@&g%fﬂlﬁf‘é?f&a
the ink s?dféfg@%@ﬁfp&ﬁﬁ@ﬁf@aﬂ@éﬁ@@ﬂ@ﬂ%@@mmﬂ%Prcq@gnﬂlgahe
outietavalretascthiadefianihengagesttheun kisisrkige Gonpartment. Wiva
furthenaspashtherenipp@vded a printhead, wherein: the ink storage

compartment is arranged to be refilled by a refill unit; during use, the ink

Storra i erasﬁ%{t fent is majntaingd ata n %9&'}’66#r SULS 10 BYOI o of an
inadvertent ink leakage from the nozz ZIes: the'r unlt%(%m rises a body

co H’ﬂ&?ﬁ‘i’ﬁb’eéa&fjﬁr]?ﬁ‘f?/aﬁiﬁ’iﬁ% oGtk Butrer e BYEPrEES ﬁ‘iﬁ?fﬁ@g BYPAhyEREht;
upérrénbaryerse nbetitiee refilbieithovitts the ink storage compartment, the
repressusizingpatirangemeit sgayseshpastvafatherunittodie mnardlyodepressed
as the ink fsnmthe P e dsAEaWAWLOHL kIS B@Rions, 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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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
connecatad-byradlaxinle walldigiaagerment afandefimes xarigllatink storage
volume;.aie ai ink feedsystem for supplying for supplying ink to the
printhead which has an array of nozzles, RR0003-SG 126 wherein one of
the opposed wall sections is displaceable and biased to expand the variable
in k‘“§r§?§8§s\‘}%“lﬂhﬁr§ Foeriista Iﬁ%d&f&é“ﬁ?@%éiﬁ%e‘inwﬂ%‘mw St mtegrated
coffparimentier AlbieirePiraeie flantd ik raakaigehtroitme oy respiFng:
furthreradispé otkthereiguprdvicedlishipe fitiieadmwirerienvithe link stoirdgerage
compadtimenthas an interface for releasably engaging with a refill unit for

refLJB&%Q%eélﬂlgfﬁlﬁﬁoém&q%%bf’e}!iﬁgn)!ﬁléfﬁﬁ I@pﬁgﬂssgtﬂggmk &l@x}@ iﬁ!:to and
out qf th?ﬂ% rage co }p?rtment thhe refill unit omprises

H er avig an arra ertures t10n nozzles ar ? commul}/ ication
containing a quantity o an in OUt eta va ve actuators for actuating

theW{}lé\R}"e@W%ﬁo‘fﬂ‘étsré’ﬁwlﬂ‘ﬁ|Teélﬁlégﬁ‘é§eﬂ§é"l?ﬁ‘fé}ﬁ5€:%m§ﬂ’(?ﬁ”ﬂ"fét the valve

actuators actuate the valve in a predetermined sequence. In a further aspect
thene iscprofidedea priptheadhinoorporated pmanrankreaitkidge thatfonmsepart
of thepidkikiet printer, the printer having control circuitry and an interface for
re'easa@ynﬁt'ﬂ&@g{@ga@e&%#lhwE‘JIAJQ&Q@IA@'&Q&%%AP& ﬁ@[ﬁ@?@&e\@’&e{mmg refill

unit comprises; 6}mEP'eXd%%’r[‘dta'“#Q%stab%a”tﬁéf LLInk; a0 ink,uiiet and
memory &rcwtyf)or storlng Information re tlng to at least one characterlstlc of

the'fiee SHEPHEteiid-during use, the memory circuit allows to the control
circuit to intereo graliesiti keerify theatitfred fakdivisting hefiindsivdistegiitediactor thee
priptemdttien furthemaspedtathernesisprovide datiprintheads furthéccoomprising:
a nEzzle platesvdthutResasray of nozzles formed therein; and a printhead
maintengpggyglgg,gmpgyﬂglme A Gaphen.ig cover the array of nozzles

when t
0 feet'i?nk 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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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
uneappet pasitien R POARSGII12T dnha fukther aspeet thatquis pravded a
primp@@aq ﬂ@@%@ﬁ%@g ﬂ%%aﬁ?ﬁﬁ@&fe@&@ Enll e &5 RH %ﬁﬁlqme asing
CalAaR 0 Y]'%Q a0 'E‘E%‘U § for engaqing.an jnk refill unit for feplenishing the
cartri erein the | PTI unit compri es: an in storage cor%partment

a d’6%‘fé?ﬁ ity portion for engaglng the interface of the cartridge, the docking
portion WAV SiSAEEs Sec itk apriiesotAle o P o hEBHo Aol Arckiiatipbrt
onvherinierfacedsan thengagementighmatitn $forirele aséilyiengagimg theith
intextaceithe engagement: farsmations bemn ofosmedienmthe.piansuerse eentre
”n%r‘BElU?«ﬁpP@éecEH@&%ﬂWfﬁe%[}E@r %ﬂﬁ?ffﬂlﬂ%@ﬁmﬁ?@%%ﬁ%ﬂﬁﬁﬁ reming,.
trapsverse, ce Erlg H}QE) in ras ec{ trggrl% Is Rrﬁ)wded a printhead

incor orated In an in (:artrld1 Iyl t]i"{ ﬁ)k printer, g[ih & ink cartridge having
an ?ﬁ@é’?fﬂ%&‘?&rﬁ 8 Hbﬁ&‘iﬂﬁsésrf’i‘ﬁ“ﬂ%‘ffl }aFBErdfé‘ﬁiléﬂl%Mﬁgﬁ?é“%ﬁ%fﬁ%’“‘tﬁvé il
stotidenéderrartvient which is partially defined by a tubular flexible wall, and
a conistrictionpayechanisMifors constrictingthefexibletubularvealifby a
pregletepmingthamount, wherein the ink refill unit comprises: a body

cog@g;mg &%ﬁ%ﬁys&fﬂm(lsqtﬂﬁﬂ%ﬁ&ﬂg(ﬂgrtlon for engaging the interface
01‘@tlon % fteegc ocking portion ving an Jnk outlet for cannection to an

duits ai me 11’1 a mer micro mo
inle port

e |nter ace, and a plurality Ofr F?S%ICUOH actuatdgrs for

act) étffﬁiﬁ‘efﬁ%’?fbﬁérﬁ B IF AR aR @eﬁfﬂ tetirssit ey ateakpaner
intésrtidnanicioesisaa e itonandetiorraaehanisnrhsahesaR fefitihpesion to
disengagesithe interface. In a further aspect there is provided a printhead

incekparate g @dnk.palthid oas 0 thenib kbR antheiipkcatridge-naving

anynieriace for_naaging AR neMl witfor replgRishing he. carkddo
Whﬁ@?%ﬂ%&?ﬁéﬁﬂflaﬁﬁ?r'grg%m rises: a bogé/ containing a quantity of ink;

e 1hk CJCCHOII nozzie

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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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 unit comprising: a body containing ink; an ink outlet
forspngagingla complementakynitk dnlathindhe Carpddgaiaanch RROQOR- 261 128
a Visdahipglicator to provide a visual indication when a predetermined quantity
ink has flowed from the {9E;ILI9J1it into the cartridge. In a further aspect there

. (joraalmng a anti . . . . .
is provided a printhead, wherein the mkget printer comprises: an outer casing

with®&HSGEUR? PROTHE A SANTA IO F RECE UL LT B “%hd a cradle housed
withferthe onserc s igkies rstiop sttty d A ke chrt g thecEpidhe iHaAMGha
hingéed yimewnte chiliddth &tlopensktooal lovbdhedrkse af thidgentoc e snsentéeignd
remevedomfagkein 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 printhead arranged.as a replaceable
e e e S
traPISIHTHETHG D OWET SHPBIHE dHEEDto WBsROY e a e e pirraymally
compdEs: eberéspHding omititts for supplying the power and print data to
the printh@ady coniaiots; @ndtyaSekective biasing mechanism, such that the
pristhgast contactsanddbe.00upspanaing catactpaie-hiased into

engAgRINERL dUring Briping Anddg easedudromihinsed f0aRgeMGNL When

installing or removing the printhead. In a further aspect there is provided a

.CQ ent. . . . . .
prlnt]ﬁ'éa arranged as a replaceable pagewidth printhead of the inkjet printer
and to have printhead contacts for transmitting power and print data to the
noirégtheidieactihcthis peietaonisriseseredrresponding contacts for supplying
thehpowesrandoprintngata ioqthel prirthead gontactsiand a cover member for

MQMERIGRT REWeen L ReHARd€losedPRaiians.andWhss e nv iRt &IRREMink
pogifions: the.prinshead can be installed or removed, and the cover member
isin tthf closed Positié)gs during printing, su h th%t the Er'nthead contacts
the he 1l unit com 1sed.a ody co tallfl g'a quantify of ink, an ink outlet and a repressurizing
anc? the corresponding contacts
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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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
prirtheadtoopatigpnanainemare maintanancaifikictionsnd RRAGHE-SIG 129 In
a fyrther aspeciJBRre isRIRIdeH AN eRAINCRIARRRIRE,ID. & G arlRiRE 1
holding,an ink cartridge within the inkjet printer, the cartridge having a
pIuraIllty of the ink storage compartments, the cradle comprising a plurality of
interfaces respectively corresponding to the ink storage compartments,
whiereititksaticsiipie ireriddar8shngeiat to receive an ink refill unit for
reple mishing<thenpeorespondinglickistoragelcompartméntelil enfurthdillaggect
there is prievicadvapriniheadoivherein the printhead: itegraied cirgiaitisn:
formped on a wafer substrate using lithographically masked etching and
deposifpn echniaues, joe prnthead, furthercamprising, anintegrated, ciroul
support structure for mounting i1 the prl)ﬁter adjacent a mecflla ee pat(ﬁ; and

a poRTersaaliry R s ST traeitig PGP itS tip pore Strictre aYid
thebpritth@ddraidrtenyateeeieait for fixing the printhead integrated circuit to the
integrated circuit support structure. BRIEF DESCRIPTION OF THE
DRAMGMNE Spthednrvention wilhowde-seserbadnayk \way f @xanilg.antyhe
Witﬁlﬁé{fﬁfﬁé}%et&iﬂ@?hﬂﬁ ed: %P&CJH&‘QHB%ﬂl@%{}éféa@tﬁy%ﬁé:a%mmt

figures, jn which: 119, L shows a Irapi perspective view of a prinier with paper

in the input tray and the collection tray extended:; Fig. 2 shows the printer
unft BRI A REINGE BAPBFin the input tray and with the collection tray
retratedfIwithdthe casing open to expose the interior; Fig. 3 shows a
schematiccofiocumentidatsdloweing printingosystemeagcorndiagitomgne
emppedimanh ol edresantinveniioniomig. Ashaws: & morssetatledischamatic
shawinganArGRIEGHIR Hegd im.ihe printing system

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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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; RRC003-SG 130 Fig. 10 shows an exploded front
perspectivespiemnnat the main bedyaf itbepoarttidge iunitrns hewnninidkjg .padrig.
11 ghowsaheottems.persaective Miawofthe ink siarsae.madulerassemply that
locates. il‘tlh the main ipg)g% shown in Fig. 9; Fig. 12 shows an exploded

€rein tne 1n

perspective view of one of the ink storage modules shown in Fig 11; Fig. 13
shows a BIHCHI 156 FEPEEIRE View of an ink storage module shown in Fig. 12;
Fig. 14 shefrena ropepEYspeetiveyiaiite ahlintksisiadge ot ROEPMHEFig.
12bafeigjatd hishows @ttoprpenspectivenigwpoft thehpiintheashdssembly shown in
Fig. 9; Righddnshawsansexplodad vieweof thajprintheadrssaesbly shown in

Fidhorki Githehd SRWS a0 inyeried sxpladadview gfihe. pripthead assambly
shown in Fi 15i‘fgf!%§ 18 showg a cross-sectiona end view of the printhead

n
assemb ?/C% E’lla.t ivér.S?L ) Shows a magnified partial perspective view of the

drop triangle end of a printhead integrated circuit module as shown in Figs.
16'te 8hER§PROMsHOWE Hindagrifised fRepgpeivepisthrafidse ol BEwsaRrtwo
printheadrirtegratedanciretitanochges shownefill FigspldGiog:8: digid@] tshiows
ansundersigeviemwalc-theppriinthesd-integrated eixcuwitvenawn Bnkigud9; Fig.

224 shows & tAnsaeRt doR gk aipsinthead Assembbok Figa.showing
in I@&{ﬂg.ular the ink conduits for supplying ink to the printhead integrated

circuits; Efﬁfﬂﬁrﬁsﬁzisa partial enlargement of Fig. 22A; Fig. 23 shows a vertical
sectional R SEA Y1 b, A fot"@jecting ink, for use with the invention, in

a quiesce Aectag@ertion for engaging the interface of the cartridge, the docking
b
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

RRC003-SG 128



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 sectional view
of the nozzlQ0h&igw23 patthe vaciuationstaten shawstiaifeigudinFig h30

shawis aRlamMew af the fozzleQf Figure 23; Fig. 31 shows a plan view of
the nozzle of Figure 23 with the lever arm and movable nozzle removed for

clarity; RRO003-SG 131 Fig. 32 shows a perspective vertical sectional view of
a d&f’tfﬁffhér YRR R HASHBB ARG 5 PIOF AN B YR L&
arrangeraemter 6ty SRa IR R =B IoFfELeSASHEUS HSchematic
cross-seetiefiahvigd titro ughwen inlechamiperiof @ singteidwozideraftr injegting
inknpEau b wobledr mingdheatan elemeanhacieator typesdhigsendAito 34C show

the,hasicRRERIANG RrinciRias Af2 thesmal hendasturiakFig. 35 shows a
three d'%%@%h?”?'l_jé('a%gvﬂ%f Egnalgé;ée 'anl Jat nozzég—:-rearrangement constructed in
Ig. 34;

[P' e same Ctlf)nh
accordance wit Shows an array o the nozzle arrangements

shown in Figure 35; Fig. 37 shows a schematic showing CMOS drive and

coftrdP iR fohasie RintidthePpribfdrrpspfer presaleprehinreptioh Mighag dlfsws
a schematic shevwingrthe¢elationsivpubeiweerpnoz zie golulwns ancadet.shift
registessda the-CM@Sblocks of Fig. 37; Fig. 39 shows a more detailed

schemat&rm%mgc@na@@fgpélﬁ@%'@Jﬁ&@@%pmt&gtm@thpmﬂl@a&QAMEm,s‘a@d
.sml.hc% shows circuit dla%?hm showqgéoglc for

dot shift erlesg!:%tti%g%lgsﬁ Figécéﬁ%ﬁ that the printhead contacts a € COILeSpO

a single printer n.ozzrlé In the ph.nter.o% lfﬁ present 1nvent|on; Efd) X1"shows a
frofft B SEHvE RS IR AR B AREETBRY Sr b bapRIge it
shawdlire P g,_ngying the printhead.

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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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 assembly of the present

invigRtigRIeptefropiheameaiiy Msogteﬁ 98 AR ENE HRBn FilGafhfage
ShO%S arp {<569 er?r'l: e\:/retl}g ga\é\{r f t %1%UQ ertlp c 1n%rsrg(prageoct)rlr:1|%§me ?A%hg'grdadﬁéf)B
assembled 10 the PCB assem aI “Fi ows a perspective side view of
the" SIAE s ML ELhBIT BT é§%&#‘iﬂﬁf‘8ﬁeﬁa‘d‘ % BB UEE S BPEBRTG:
eletherit rsBochetagiiren itienbavetassaynpa Y "ol realgEskipgl various
viewseghbthiesinadieapmitrmeoording to one embodiment of the present
invention; RRCOO3-SG 132 Figs. 50A and 50B show sectional side views of
the,cr ﬁﬁ’tl{%rldﬁyéc\’\{ﬂé?etlh BrGONEL ASRRMOIRRHE '&ﬁﬁféaﬁlﬁ@ g?RQQIR‘R{% W ®ed on
respepiivabn, 0%, T, and-hE Sow p, an botiom prispeciive views of
the ink refill unit according to one embodiment of the presqent invention; Fig.
518 SHSREPH"&xploded view of the ink refill unit of Figs. 51A and 51B; Fig.
52 showdnanjseisdeetivies vy Gemes rkmeefitinail tef oy 2838n g4 Bederked
witinéthe docking ports of the cover assembly; Fig. 53 shows a plan view of
the cradlgpaithetheicartridge.aside anedaeicovapsipsadivkighanthshews a

Cr%%&%‘&@%ﬁ'f}{l'%Wthh@’&%ﬁ%aﬁqHﬂg%& ane e PHRLERINE ARG ArA OF

Fig. 53; Fig. 54B shows a cross-sectional view of the ink refill unit and the

print engine along I|ne B- B of Fig. 53; Fig. 54C shows a cross-sectional view
| JHEDRANEINGSith the print engine along line C-C of

Fig. 53; amﬁllmgqtlmalalmmsscmemayleﬁ/uxahmamyk“neﬂﬂf&mtd|fbdﬁ@l@ﬁged

pO&EHAHKﬁMﬁ@ sm%rﬂﬁlﬁlt: 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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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
operation of the printer unit 2. Fig. 2 shows the lid 7 of the printer unit 2 open
to exposeitheoptistsengipddpositipngetincthiew intamalicavity B.1Rickeikige unit
meghanise), 9.engages the media in the input tray 3 (not shown for clarity)
and feeds nvdul BIRSIRIONE AL QNG L, F0G AIRLSDANG S Indludee
media transport means thAt takes the individual sheets and feeds them past
a pPitRBRe R YSEMBYSdescribed below) for printing and subsequent delivery
to the metialdehpitit AP RIE PR it ractelynFghsige hepaamedlss Shaws Rew
thel printer unit 2 is arranged to print documents received from an external
source, seigh 8% @ Ot ESyatemickda A MO @-E Abiue dhay Suchag;a sheet

of paper. gl thig.tga5d,dhgAUNRL Ypik 2inelbdes.an slesttical connection
with the ci:gm]eleBg‘gv system 702 to. rec F\éerﬁ)lrejaroce §egodataFan_he

. to erspective view of t the assem! S 1
particular Situation shown, the external computer system 702 is~ programmed

to performi&aitae PR ItRoiEahegrntiFg S HBRUHMBHt Redding receiving
the docufitehtsistegmos)teheifftodesy it st FO4ransyakiehrndgitiestép 706),
and thenkgripressingoit-stem208)ifernfransimissiamdobinef prnter unit 2.
RRC003+5G14 3dwshenHiied pinilidageardingworaneiephagdinantof faghead
prq1§[§g;;tggy@gm%mggggm%m%iggqgmgnt from the external computer system

702 in the, form of a compressed, multi-layer page image, wherein control
electroni L 7hE Bue L bt e 194 6) B et b prntednleria
(stEF TS 1Rt Prod84siny. The expanded contone layer is dithered
(step 714)antsthemeheddsidekidayeihfroiribadiusgassionistey isrdomiiosited
over the ditheradicontoneniayer (steperls) Godedd datatmay alsosbowing in
rengdared: (stapk dR)itorfonppanasdiiansidayerniohedprinied (if desired)

using an Fg@f@éqgai%i;hgﬁ%&%ptsmg@gx;invisible to the human eye. The

black, dithere, contone and nrared, lavers re.combined (step 120) 9 form

a page.thal&'ls supplied to a prin or printing sté)foqfﬁt - Tn'this particular
arrdifgemhéht e datd'associated with the document to be printed is divided
into a higFigrésehation Yeitiay etk mees kitayerifo ntee dritklitedareadgial actuation
madisim-resolution contone color image layer for images or background

colors. Optionalywcolated JexbGanRRe RO By th e AUHAMATR phase:
mied'um"is?gmg (e QIMIQRERNORE JEXIMreAvGr ok P ingilextRndling art

with -
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;

RRC003-SG 131



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 architecture makes
compromises in some cases when data to be printed overlap. In particular, in
one formrmadl oveklapsiapegrducedtn.g dayar representatiosr in aripracessp
(callisipmraseputian) Smbeaying he.compiRysessxRlisithssFig. 4 sets out
the print data.processing by the print endine sonroller 760, A mentioned
previously, data Is oTeﬁvere,d {0 the printer unit 2 in the form of a compressed,
mufi-FaEPEIaGE IEYe Rt (D FETSFORELEPE the image performed by a
mainly s&f&vate-pasedeotipate Prydieh Proopith oy R PHAT EHine
controlleFiZ66 prosegsesiihissdataviesirig anpainlistherdvwanesbesed systedin
Upemieseivingrthesgata, a distributor 730 converts the data from a
proprietagy,r @@J}%%@Qﬁ%ﬂ%f@&%&ﬁ%(%‘é@ﬁ@ﬁ%&ﬁ%ﬁ%ﬁﬁ 1@_§§,”ta“9” and _
ensures thatthe data s, sent 9 ihe cqrest hardware device, whilst observing
any constraints or requirements on data transmission to these devices. The
disthiBtREr 790 tifibutes the converted data to an appropriate one of a
plurality dtpi§elinesardemartshoyipelipessgie s htivaintacedctr'otne enadel thift
essence providesetokapiegsion, scaling and dot compositing functions to
generatergset ab printaklescai-outpirisi Eashpipahinei3Adneludasiapuliar

734 S0t teeaiving ihedatas A-caniong. decompressor 736 decompresses the
color cong)ngo%lanes and a mask decompressor decom
t

oys a dircyyt diagram s owenC ogie for a single er Eorezlsiseﬁlghrenter of the
monotone %’tex ayer. Eontone and mask scalefs 740°and” 742" sdale the
deBSHHIESEEY contone and mask planes respectively, to take into account
the size dfigh phestiariconteswhich the pfadbreniatonreepriittedy RRCOOEI@t
134dvhengtaled contone planes are then dithered by ditherer 744. In one
form, a sigchastissdisppraerarbditharnis esedntinlikena el ustapdstat. (ar
amplitudgsmedulated) dither.disnatsed:dot. (o ieanensy: Mo Ae hance

dither r§§599,uc4els high spatial frequencies (i.e. image detail) almost to the

limfts 0 he dot resolution, while simultaneously reproducing lower spatial
frequenci@s 1o T fufrictibr Qe e B A AT thtapTata bynaieye 1K
stoehadstendithée pratrixnisernefuliprdesigned to be relatively free of
objectiongib ke lowd ¥ 8% e Ry p abteraspuper ¢ edvacrassithe image.oAsesucir,
its usize tyRically.exaaadeihe MminiRkmserequired to support a particular

gyrr]nbe(rj qul égti%'ls_i%beﬁ\ﬁ%!x?'leﬁem% e %eﬂsﬁeéige A tl%%Zaimé%'H?ejté/ril/%\é?s@%l;[gfe
dithered planes, are (hen comRosIied, 1\ 2 gl compogigr, 746 on'a dot-by-aot

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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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 process the image for
printing depend greatly upon the manner in which data is presented. In this
regard it maysbe possshiedatdhraplintengiie.cantrollervi@bhée Senplayibly in a

adquggn{gh%pgﬁ\g@{@)ggyg{wg@rdware components to perform more
processing within H‘d‘% Prnterunit g thus reducing the e %Q?nﬁlcemPPQ NoB8ing to
computer system 702 ternatlvely, the pf print engine controller 766 may
emoﬁfﬁﬁl?gwg?‘t§8ﬂWé€i‘s§“é‘r‘?&%’r°ﬁardware components to perform less
processinggtPlissrenitig gt the cofspiltefisyste i 02 488rdBess the image
to a highérzdegheesbeforectransmittingithe:tlataite fiw. printed UBItRkdEigiththe
pravides @-bleck wpiesertaijion of the components necessary to perform the

above mg %@E&%@s@ﬁﬁw@%}'ﬁeac&ﬁ@l@%m%rme%{&@mf glipelingsqs32 are
embodlegln%S all Office Ho eOff%Prln rEna%ﬂLeeChl SoPEC] 766.

a cross-sectional view o kI‘Q unit ine_alon e A-
As shown, a EC ‘device consists of 3 distinct su Sys ems:a Centra
Pré*c‘g§§r@ Unit (CPU) subsystem 771, a Dynamic Random Access Memory
(DRAM) Sigh3ifstenyis 7P2safrrdtianP st Ehifine PipeliendPEP)ns atséipsiers 1iry B;
The €RkJsubsystem 771 includes a CPU 775 that controls and configures all
aspects afighecaiiaers stbhsystemns Nigroyidesgrneralishppartforintefasing
angrlgygﬁgltﬂgqm@ﬂge%quj%eg},tsﬂ{af the print engine 1. It also controls the

SOL\I,;ZI) :ypsetgm S Junication 19 Q4 Ghips lﬁﬁesﬁﬁ'beudn? {f%e;@r%r%%ﬂ%% the print

also contains various perlp erals 1o aic
Gefterar PPt Sutput (GPIO, which includes motor control), an
Interrupt Controller Unit (ICU), LSS Master and general timers. The Serial
CoprmAIER ImSS IB I SEBMBOBINY subsystem provides a full speed

USBL1.1 interfasestothe nastassyeihasan-lateneaBE GlatesiafeuthsI hdsborts
Othﬁ& éﬁ’fé%&ﬁ‘é&% 1SR )rnl?e&%Q Aot Fimn &%R%Mlﬁybﬁé{ﬂﬁm
czfa RIS eay etf;ésf rog‘eth%t% e Setal Communications Blo f B er%?ce

blod SWI'[ In BEPABsyStEm. ‘The DRAM s‘%s stem 77
pa?tl&mércﬁﬁé?“% REM Herice Eﬁﬁlfo(‘f_‘i‘l‘U)l ”éfrﬂiff%ﬁ%boﬂ‘f@ WH’I‘Féﬂ@tt?equests and
determings wihich teddést Shoudwiri 2aceeiss iy thieeDIRANEITT theopibred in the
arbiteate sabiase dPerecanfigunied paismatersjiionaltompsuificianit ageessr tority)
DRAM-{ar;alleauesians «EheRildidlsofides hernplementaion spgeitica.of
the, RRAM RUG; A%..Pag8SIFe ramRer 2f Danks. A0 Leli8SRual®Sa vetow) for

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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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 the compressed bi-level layer (typically K), and the
TE encodas miny-Netpagedags fae tatenirende i greftypicatkjoinrd i@k Heink), in
the,@u@nk IRaf HexRIRIeS4IL2,has M@Lpﬁggrﬁp@@@&u@%@%ﬁhﬁﬁggg%
referenced documents.ioradetaled e@&%a Ation gf the, Netpage t%XStem) The
outpu “trom the first. stage is a set ofhb the Contone FIFO unit FU),
thé%'b@tz?:ﬁ?ffﬂ‘@f’ﬁﬁr@ﬁ‘)% Ehed”tﬁaéd?"a"gj’fﬁ?fé&ym‘P‘(‘f‘ifﬂf)“%‘é“éwe&ﬁ?f SFU
butfersare ifphemietitedt FFDRAVOTHe sebs Al Stdge e e HaMJH. Coded
Cotnpositagrolnitnider LB envhich tithersdhecohiene layentarfitdedndposites
positige iags.and.thenbitlematispal dayemnavet. the: resulting-hiJevek dithieredd

laygy. &, RUSBRLAT SRR asILng, 9&9' Qﬂﬁs(‘sﬁﬁbll%ﬁ J&QBI%'EH&EJE&%%@? "%lz)u pon
the pnnth[e%d with which the S C device.is. sed Up to 6 ch annig

? articular arran ?mnt ata associated w F\t the docu en IF'I rinted 1S d1v1deg
bi-level data are produce rorh this stage, alt hot all nnels may be

pré¥eALSH rﬂ%‘é“ﬂ?ih%é‘éﬂjm% }aé‘iiaﬁ?hﬁféalt%“b?fh?ﬁde%laeflﬁﬁﬂlrﬁél‘t‘iﬁﬂ AR With
K poadadeyinter tiecemybediainvndlsotnd 1RPigridre el adteriatively samyreheydked
tagsdinaydie nprinted-ngkritdRiimkcistnotiavad sbte (@ndontestigapliposes)itin
thedhird.stage, foReadnieza etapmpeansatordING ) campensates iokderd:
nozzles. 'Qy%%yﬁébmﬁﬁﬁg @é%f?L‘BEJ&FMQ%@“&M and. el difflising, ofideatner

nozzle.datainie suraundig dots, 1e Tesuliant brlevel > chanps dof.dea
(typlcglly (&) f{ i)n?rare iS buffered and writlen' to a set of iine bufters
stoP&df M"fﬁ‘ﬁi&f\ﬁr\ﬁ%&’ﬁ“ﬂ ihETAFit P I VI OE M ARy S th &Y et B s Like
lodbeMabkd o DIR ANt pasgedredetrenprirthiesad ipmsrfeteeWiar datelést be
FlpDuelhe:dot Fib@tiacgeptsndatanfidnvaldpine: kaade tdiriti(icl Wyratifagon in a
systemselaskisaiadpalk) emsdailadhie BriptHaadlptaiface (PHI) removes data
from the EEQ&DQ@&Q%H&Q@I%}@C& @?% &k’?‘er( e Q&R tmeshgsysiem
clock st 1o he preteriodform, the BRAMI= & slibytes In Sz, ofwhieh,
abbit 2Vbytes are avaifapie for compressed page store data. YIS
pad&i& T BEERET iPe ﬁN@edP?ﬁ%?%fﬁf&ﬁ?j‘gY WY Wﬁﬁ?ﬁeﬁasﬁﬁ@@@?@@l 1%6 B‘f

bahds thtoret-iaimemony: /RS rokratneltof diepagenisidphsdrmedasy tieePEP
subsystenpahif3:demgprnting asmiewnwobandocanshie dowinloageptckhedspewnband
May e iR RE SUIEERDRABEIN theNEX! RAR-disingnbanding:itis.RessiRieLo
beginPTiing.2 RIASLEIACINE FAMRIRIS COMPIERIRARAYEHRe 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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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 perform different
functions depending upon the particular implementation. For example, in
some cagas @:bokRhGned@rdscatan:-heaitsedsimplyefondts mripe asich DRAMhstc
whilganetheliraRECdeviae ARSI {3, VaRIRkS JEERMBFRSSIARRAG.- dot
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wilbhgueanoasse ciatechpriktes LimithQAyrwhiole stenesninfariadatione edating! o
thanprinter wat iathdbatasaskich as maximum print speed. The cartridge unit
may also GonialD B RAERIR: MME&&K?E @&@E‘Qﬁﬁi?d{éfﬁ{m%%@ Sichiasihe
amount ?fe"ﬂrkare a'“'rﬁg nd may, also be.conf '%‘{ﬁew d.lp act as a ROM,
(efFectlve y as nEEP éﬂ% that stores | r|n specific information such

as "BEHU B2 W&B‘ﬁuf‘?@ tB%H‘ﬁ%ﬁ%ﬁPéé&“Eﬂ&f&é?etﬂ§ﬂ€§>Yfﬁ%t‘Pé?i|F?fﬁfffﬁfa?;"/"f
alstréuntainmee QRS chiprfarhivpregtoresitefilinkhnfore anioh Riicti e g reliance
typetoclounofubesinknane.thecamountiof prik preseninfoilsefilingy Ehel @ Riydn
theREREGAR Vi@ cRNSRIANAIY |RAdANd: i RIRIIRMGARE fIonma Qihkehip
thag eifesiive b{o@&ﬁh@ﬁn@g%f gl P%%%M&fé%%&th% §ebdally ﬁt&%nﬁgpﬁg
device rups a logical ékc 'E’e (2.2 sqftware Qi chip), US“&EX ahﬁ QLShips
in the system are t‘; yS|ca en |caI0 Wltﬁ ﬁ(fy e con%ré/n? ﬂrés memory
P

diffardisaetitig o Gﬁ‘i“ﬁ‘i@eﬂfﬁléerhaﬁ’é{“é‘ﬁ Resber el cBRAS e T8 5L stem
buSesthtce 8rncohnamasicateolith A telives FoePKydtem autketicatios and
inksusageaccauntingeAilangs apmberspfe® A7 dengemcRanbenusedspainibus
RRﬁgﬂss'@@sge%?WZ and a Print Engine Pipeline (PEP) subsystem 773.

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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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 authenticated by way of
digital sigmatores: bavthe:nprefarceds embadiment; HMAGHS dAdmauthentieaiion
is usad fQl dtay @MHR@M?%%QM PHROBRAM Gedewaltheughy atharisahemes
couRRFEetliDsioat AR LR SRS S ROREC HeeR alElots,
controls t e overall operation of the print engine 1 and performs essential
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melﬂi’é(TéIé)rtrTB*g(éFHr?ﬁd'ﬁﬁg é‘ﬁé“t‘i‘r"ﬁ?efﬁdi?%% in detail in Figs. 8 and 9.
With refefénessond thies exibfddditbnyiewnrsbiPig) e, @ sareitl gehemiba Otendratly
coasistepf@mainob ogdy.20hari-inkl storage swodulesusiss ety @igal primthead
assemblyrZ2.aRABRRIGRANGCH A MBI Eaagh alitaase BRSNS with
aS%%mPA%%SQS@U%%EJQS fRum &) integrahdinik YMH&GQ FEMRINESINK rSIQIRIG g,
a?ﬁ% %ta Vr\llrlltCh the relkree eCt'orﬂemr?n ns urcexa?nn ar aré%1 &Enenéla ensyres
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re q)ﬂh&e\/&théﬁaugﬁ(bﬁ a LHel aﬁnﬁlé éral B 1gn0red Alternatlvely 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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RRCOO3-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 with the cartridge are discussed
in greater detail below. To further extend the life of the printhead, the
cadriglg® wnitcarmesoan integsalipsinthead mainierangerassenmblysa thatfor

camtwgm@QQmi§éqa§mm&dormm@@9anmg @é{%@w@%@aﬂ%qrmgén
more detgrl IaLa dm a}n B o e main.bod 2(3 oore cartreﬁqe unit ]a

1S pOSSl c prin 1n d page € comy ressed p € is
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walh@f-1he fiamehike a 6eirs afinlk downpipesnd phach  dowpRipe s0dsas
an Qs rf&‘rgh%%@@eﬁfg Ue%elf{l%ﬁ’%d%%drég EEP [ﬂ@ &t?%@l&%@&%ﬁ ction ‘M&EEJQ%'Q!&a
!{e&a%f reSpECtive Ink Sto S} 2 &‘92 1H (dgscpibed below), X}’he” the, %red
outlet moffdmn b7 isWetded o the” % each Nk &ownplpe is in fluid
coﬁ‘i?ﬂﬂfﬁ‘ﬂf‘ﬁﬁgﬂe\ﬁﬁﬁ f@b‘@%"tf\?@thﬁlﬁdﬂ’dﬂ‘@@qﬁ TF?é‘ﬂﬁ%fersrde of the molding 27.

The air sl&ey8oBiCsysion sdied weripredsusizedealRoo drdesy Aotestioniprerith
providesanhainoftewrdnio dhdtprintkasacassemidy whereidt is direstedracross
thepintheadpozaleste.avaitpapandpsts Claggingudiseissed furibes Balow).

Ink filing ROrtS-32AIE igrm%gd&ggre lower parts of each ink downpipe 30.
These f'”NJQT? orts_are for th itial ar ing of thednks orage ass %n]]blres 21

cac r1n wil n-assoclate rint stores
only. Any su équenlp ng o the ink' s orages asde E:Bhes ses the'in

refiNf ALY Ef’é"é‘r‘]%é)oﬂiﬁé’fdwr T AEESETRE BN o s, Bhovaetitam !
applieesto-thieiairQferts. #hidhsteres topridenfefeangRofithes dartridge olinit t0ysee
Fing)na'yheo be configured to act as a 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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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
RR0003-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 bag is
completely filled and purged of air. Skilled workers in this field will appreciate
thahaindaybiliesientrainediwithsthacinkiflaw de4henprinth eadsandhargatheices
opglation of ihe.0egzles.As shown in Figs. 15 to 17, the lower member 65 is
provided ywith 3, plirality.of priming, nlets 85 at ane end thereof, Fach,of the
primin inlets 85 communicate cﬁlll_rectl with one o the cﬁannenfs 6,7g and
profitie 3R Btk Ative  OF ATt oHAI FEAfs Tt SR G i i RES g drom the
MAdaREsUS iswith ik sricierd Shiginéestan8usEerke &itieyirikdste ragedditional
modutescaie full] @ polymadosealingdall 33 is inserted into the filling port 35
and the aihveaisdilveAvinetal plataiB4smaonnisata thewdndeside eftheframe5
Q”gre}#éﬁeﬁ’ ‘éﬁlﬁ&dﬁﬁ%ﬁ' iﬁﬁ§Q-§ﬁA pProvide.the %ﬁfgﬁdfgﬁd&lﬁli&rﬁd%ﬁvﬂﬂ Sy BJUERL ram
r'g'cg)hté"all;%s ﬁn%&|9§J§?dc'mia£l%%§i}%}’%QOK'ng the detents 38 into slots (not
shown) In {Jﬁe ack wall of the frame .92 and rotating the plate 34 until the line
of barbed AP TGRR R ialbME Z26 N et thecgutdy ihe Bt Lperired 87, The
platén3adnad HdlesiSYstesrade il tigsdnieoetiens (bt shisiuri thatrprojgetinom
thehloweti sufacé dfithe outletentoitingrdventine ipségssedematalpiatendh@also
hasia flangaspostion 40 projecting downwardly with respect to the frame 25,
which acts as a load bearing surface discussed in more detail below. The ink
stogggtejf‘%%gembly lid 21 of the cartridge will 10 is shown in detail in Figs. 11
to 14 fid 21 is configured to mate with the frame 25 of the main body 20
to form aH'eREIbSEEUht ALV bBstEHIWASH Fg? 178 I ordy@hsutiids
45aigdgouihteanta thélumdedrside of the lid 21 and extend into the individual
cavities 36epronidechibyothehmaimbody @0c(setvigibd) hOnelofitheink starage
magylesidhis.shownsanslationindi® &2 hdant 14nink 0004611 smade,
from,a,flexible Alkimesimeahledhermaniasicflm sugh as Mylar(r) which
allows |nl§to7b1§ retalneotlt erein in a pre 1shlrflsedsfatet.r.lhe flte ible bggnétllgi
can exparid a8 1tis HBd with ink and- collapse as ik is consumed: THIS S
disEHLSHY ii7 PROFE Yatsirhite ! Wathdre by BitE e the NG Procress's SHSiRFin

Figg'.thg}qugipg i§geqponse to user inputs from the user interface 5 of the printer unit 2. These aspects
include 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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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
Figepl#te thacinlebaalvertSeasivesthe ipkdalivienmeeetle cof andidyefilleusit
(digcusseddaten dhrauah.@ lit positioned in the port 51 in the upper surface
42. RRGPO3-SG 140 The, inlet valve ta'eGa S bla§edte%I§§%d anqyo(g%qrrd(s yhen

1S, not Iimt € SUj

the refill u(r)l‘fvte(drésc_rl ed ?Bgeilow(i ocks wit the cartridge uni p10._Converse Y,
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47 cafthiéefilter dscsizddit@raemadwed $okie. cntaundinantedrid Aie bubbleshas!, the
disgussediabares compressibie aimbubhles Gambpreyvent @plozizle foMoistens

PG AN RUIEHMAVE SANNARIS 1A A.CRNFNIES2 in the underside of the
lid 21 which leads to the downpipe collar 216. When the ink storage

assembly 21 is placed into the main body 20, the collar 216 seals over the
O-Fﬂ%ﬁj B&H) 29 on the end of the downpipe 30. The upper plate 47 is fixed to
the undeFSideriaPeRe2id21e tarFiedel whel Vilvhe inderongldnil pdasighand et
platesd8islidesanitivinitive Tollainbah apd trerihsidecetgesdfthyedouingtinisvdd
extepaingplamsthedndar sidemak dbeoichZdamthe: fplate 4 Sradid essel omin: Hhsvided
strifs, ks 83 e bagdRdlls, 200 fxpands:Genyeraly. islidesback towards

the Id 21,25 Ihe 0a0.ah smplics: 11ie. nath,of the, bag 45 Imits e vl o
the lower pllate 48 Betore it reac es the retalnlr%cog bar 55. A constant force
spfihif° 5% Ersh B B8R thY YEAIMHE BAPBS arfdtHe PeLl<ul pay 8% (3
biag e phkeedng sbewen tiaestisesrelteaning s B3 oindldehy thid b sed thel Beay 46
to exipandgaind thherebyumaintaingdhiedrkmyitRiarihe bbag anainegadivielding 27
presausenlhis AMaids inkilrakage ftomdhaprinthead nozzles. Bag

Constrictoy,, Fagh ik sinReamedule.dr has@ bagiCopsicion4sdso. Each

re-gstablish e nogative pressure . the ink aftel gach refiling gpetation
The constrictor has a lower o Far%l% at abuts the ends o the struts f§

anBPRHEIdh BIaEanBy R resEhe he War Bherhenbar glaina dfigelded to the
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panils b8dagtend upwardly from the lower collar 57 to an upper collar 59.

The panq{& 28 new §i|QQUNHWprImliEu(aEBmWﬂl((%M}%gj 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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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 spring 54 biasing the
lower plate 48 to wards the retainer bar 55. When the ink bag is full, the
negative Hressw e gisappears, Witheubnegativeupressuire indhe irkibag:46,
thelrﬁsialgrELsgkapJaUﬂknmg@%r{ggmythﬁwmmm% nggl@tiwv%m@%smrsef@r@n
eStat’r'é?Q%%'Pa}r S RAgAe.when the refill unitis removed from fhe car t“d?g]
our constrictor actuators retract mro F1 the apertures 60 in th
Zln?ﬁéesoowed panels 58 can push the upper collar 59 back towards the
upper platesPRgfipétea 25 The pahieresBeatei§hte Aredithat thep urértpriming
pregsingy enorik RC O@8-SBch 41 thersidesofitiie dagusasdrrathwilthisealiows
thethag467tobplgaslighiiantoasitheninlatmalvepdfitg el asethrihenshight 45

increRsR INPRAVAUME Fastores the negative pressure. PRINTHEAD
ASSEM%Y The rlnthead sempl1¥ 22 ls shown in ore detail. in F'%(glfLS to

b
18, and is aaapte to be mai)ttac: ed to the underside o thésrlﬁiaefﬁe od

redBie ﬁ’i‘ﬁtﬂeoa}’ﬁ‘ﬁﬁ‘é“butlets molding 27 (see Fig. 10). The printhead
assembly* 2Zejerrsy aitymesti pristesiadsrefo v die fupp ep mie b erB2 nekieh i8 to
configideett tarextends eneathuthenaidithodys20qpbetweémothiepostodbg A
pluadily of ikdoshaped sips) @3 psjechirarmdhendppardrembendladnass pass
throughythe %Qﬁﬁéﬁ%ﬁld%ﬁ?‘ﬁ%ﬁllh% ﬂ?eeoﬁ Qlﬂnpl%%erﬁée?ﬂd become captured
by |Ugs (9% % X\i as%rms ?{Qrgceelvm in out ttoslﬁ)ec rea the rl t eﬁqower
assembly per e ement 62 has a p ura ty cffu s 64 that are

reéé‘i(?é"u"%h‘h‘i’ﬁ“ﬁﬁé’“g‘ﬂ‘ﬂf’e%% E’WH@S&%@W&‘B|?1‘ba§9/‘\?s?r?éﬁl’tﬁé’°ﬁ?ﬂ%tﬁ%%[8)m“g
asdembdR2vieeiiress tothhdamait: bdd X0, Flhdodddatinh eytagd dipispdden more
provigediwith an outer coating to guard against ink leakage. The upper

member fiR i made ftem s ligridcrystaliprlimes (L&Rh which affers & w© 14.
nu'ﬂpﬁﬁ 2t adyMaas .1 GRNRSRO @%‘P‘ tﬁé)nm%é&? sogicientafithermal as
& how éfh'y[ '® pimilar, to that ,of silican, Itur\ﬁle% R&.20R] ‘?s?"'é‘t(‘?fqhtehl‘i‘; 4 aha
S|gnﬁ;cant e?enée Ii 8‘%‘@15 o*efhe prlrIﬁ% Integrated circuit
CISSSES! tbeelftﬁ’\‘/v)d‘é?ﬁff‘fﬁlés dheierSihY otiRgeteah‘Eatisd the entire structure
to bow. Fiswebemnkay e TEDHLCEN thednsididiiectio? imdridchidss4han
thabdde tihennoieximold: dipeatiane (#BppMmACCchimpaned 1yH20 ppirt @)ewcaiig must
be takedaensue H’@Juﬂ@@i Reld gicaclion ngg 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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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. The
lower member 65 is also made from an LCP and has a plurality of ink
channgls Giviammedhalongdisiengih. ihacheat thahinkiechiasninelsws doeceivannk
fromane Qfithe feed tubes 64, and distribute the ink along the Iength of the

printhead. assembly 22, The cf %‘s"b@%'e 3 & }ntd:“ Lwide ; er umt fX
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inkestenagemotkies4binsee Fig. 10) to reduce the risk of mixing different
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seals over the O-rin
bottom of eac 7°are a series of &qui- spaced holes 69 (best seen in
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Referring to Fig %Séélf‘t J%”é‘mm d | %@0“5946‘1 tg underside of the.
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forbsaf anthsimmvset filrihistieldsark ibrbaes iearifadtiirethby!AL technologies
and Rogers Corporation. The polymer sealing film 71 is a laminate with
adbgsivasdayers on both sides of a central film, and laminated onto the

U”defs'dﬁa&f ihelowermember63. ASRhewnins Lgétab%Zn &AM 4a8n&,
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side of the film.
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 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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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 channels 77. To guard against
this, the polymer sealing film 71 should be thick enough to account for any
saggingdoiamihe;aeaduits. 7thiwhile snainiain b guibesseal overstheietched 16 is
chapnels. it heinimw.thickaessf fheipralnge sealing film 71 will
depend on: 1. 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
adﬁ%%‘f%%?éﬁ%@\i[ﬁg{printhead IC 74 is being pushed into it; and, 4. the
modulus'Of thiseah Bt ThistSar o7 1ee einafassAlplymardse almg FitnrPs 1
thieknesisohd hniddonStis ade guated fordtve prik theadeasdemiidi2? 2Ehewit.
Howgver, increasing the thickness to 50, 100 or even 200 microns will

correspoRdingiv,NCIEassythe fg&@éﬁwﬁ){ e sea)previed nBRG @OHBG:
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0 respective nozzies escripe elow with
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defiveredeeemthenCreddy Bt Supply iftkry eaibh aitivedery individubd w3,
Aceondingly, the inlets 73 within an individual printhead IC 74 are physically
grouped tod eguce.nbk supply cemplexitt abd winag.cormplaxityhid NEY.AEE in

alsp.grauResingisaly IR Binimize RAME L CeRsHMRIaR. AT A YarE . Of
pri |n%%geed§e. OlEad;h printhead IC 74 is Conflglﬂerﬁg to receive and print five
di t

ifferent colours of in nfgfrl\clﬁat% ﬁ%gﬁaﬁéal%?séﬁl contains 1280 ink inlets per
colour, withf tREE& B2 UBiHG A iy s el e AR -6t 52 268 (4G "
eaeh)'EVeasaRdap delrridedlestifereecHidelotitarasprovided Ghtdifferaht ol
ondheliqorintheal HCapgcaineldane: alignedirertidaieic perforomiruef IGOQidmiad
Prigigmneaning (hathaeles HS0hairayangediisLhuwsmasaleatsbann
in £ig. 12Ihe harizentaldistance REVESDIVR AIACEM.NA7E G380 O
Single. (oW | %%azféom'%@?}ﬂ‘?% RISt Ane, vertical distance De e en ToWs Of  of
nozzies Is bﬁpse on the Tiring Bl?aler C)?atrhe nozztfes,%uf rows are yplcafﬁy
sePardt ANy ah eREEEFRIRMEEH BT Gt iies PRI R AEHBH Urasttst it 1©)
cortespBhdingrte tHeidisthislosithepaper willim dve shaiowben o fitlng temes.
Alsmsthe spasing oftevesn, ancedgisowsTohnpzgiesyfora given colour must
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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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 and 17. The printhead IC's 74 may
be attached to the polymer sealing film 71 by heating the IC's above the
meliiagpoint ofthe adhesivee. layeranththerpressingihe msinidthe sealppg
film,Zd0f,melting the adhesive layer under the IC with a laser before
pres TR 1S, Anether llon o ol ieab e, G (aokgoy

the adhesive melt &g 0|nt and hesive | ore pressing |nto
'
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areddfisre rédcbeso prsisitelily dlsngBhdeprihtinoscedreliln beids dry aisbperefernckisoon
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sufficient lnkRgen YYhilat el @t theioparatianiofihe-nodzesads perfarngd
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&"SEPECevice, dSperding orthe StBrags Teguirements. T this’ fega 5

WlII*B%“%ﬁ)ffre8l“é(’t%ﬂ‘313(h%l’tS ﬂﬁﬁ‘cﬂfﬁ)ﬁﬁé“dl fHAAYIE AFantgEmEnt OF RYZHREC 4 and
disposeeattgnecendeb’the IC 74 provides the minimum on-printhead storage
requirenmenisrHyisverswlhaens stosage: fequikemientshaleless criicakt shapes
othesthanéitiangiescanhe Msadinfey EXRMMNE: HheAraRRELL KW S TR Iake
the form ofad %B%%Péghp}ﬁnyﬂ%ﬁ §é15rfr%%g of the printhead ICs have a

number of bond pads 75 provided alon
the width of the conduit into which T 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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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 identifiable by
appropriate positioning equipment to indicate the true position of the IC 74
with respeetiiovaneighipousingnld and thewswiface.of fhamchesive tayeret 13

anglmlatr@t%g,i&awnpgﬁétigm%&ts@tﬁheo&&tg@ﬁhqtfmct%ﬁ% z@r&dﬁigmlm on_
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channels\7 7lladreotbrationlys: hslereFtguyspliegsirlery thrysseddbmygngfie and as such
RRIE @0Be8E 1 4batherehannelxérdd houithbiey appratiateith thaicthisthalvesitihy
density, afunolasis/ 2deQuireghinthecpolymenisealng: fityiknF oHMERG across
attﬁl‘é'}m%to@ﬂg QJIQ!EE‘%%%%CJRO%%GF% 'QWﬁﬁqJQ%e e dhesy %ﬁﬁyqfe
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St Control sig s anél power can be sup
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in Filgsen BefetrenflasoP OB 190ekeciiels frometh@toninthehdhassehnbly @2 amefoids
araumshthecpirinphieachassembly:23e TheHexNGR A maymalso have a plurality
of deCOUmm&gﬁBﬁ&iﬁ%ﬁzi&ﬂa@HMﬁ: ajlquoﬁﬁd 20 — 22 mm. To print an A4/US letter
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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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 main body 20.
The manner in which the electrical contacts of the flex PCB 79 contact the
povseri @andodatai contaatsopthacmadleusittdapil e desaihad dateninfss the
showh drukigh, A8 @ Medig.shield 83rArolrals: theirpnthead AGe Z%ﬁmmg
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desggtibed with reference to Figures 23 to 32. Figure 32 shows an array of ink
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stag gered rows each having an mters acm%o about 32 microns
the“inlets 73 and the likelihood of“ink starvation' to the

dividual 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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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, the construction and
operation of a single nozzle arrangement 801 will be described with
refecensrdaiguies 23iiadl dheibkijet peintheac integratedicicuite Hdlymer
incgglq%sﬁ@nsﬂicon wafer substrate 8015 having 0.35 micron 1 P4M 12 volt
CMOS migioprecresing Slacanics s posilianed.erean 4 slcon dloxid.
(or alternatlvelly glass) layer 801/ is positione e suiastrate
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8015uandcthesilican-aioxide layer 8017 are etched to define an ink inlet
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prevent dust and other particulate matter carrled w1th 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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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 stiffening beam
8022. The lever arm 8018 is attached to a pair of passive beams 806,
formeddrem titapiumnitidedEiN)abitdpositivrachengither sideioftaa, nezzle

arangement-RRRRSLSNAWR R Fit zﬁsagg@r&lwlmgp@m@@a%ﬁlaﬁepfaﬁb@l@assive
bealms 806 ar H@}(t‘gpmed to the arrler%](g% T e egver arm 80}8 is.al SQ.cn
c

oser s acm o) gprmtln an wo Ep SS1 a SIngie row o nOZﬁlES
attached to an actuator beam Whl orme rom TiN. It will be noted

thaf'f‘ﬁﬁ’i@“%ffﬁ%th?ﬁ%ﬁtt PSSHHRAS SSQHGUS P Bis T REE 5t LaiPs Sairsat™
crifiealcelistpts ARy oharpsried ArachihEmite /5 tHEspEsive e BO6 S As
besttstovwn iprAgs &8 @andn2 8hdh@lactuatdr heane3giicist subystErtiallyple rows
U-shaprd it plardadefinega) cusentipathtetweandhmel estrode: 38Aand an

opposite glggirogle, 30 Rash ahihr.glestirdes fAURARMBA4 LA ehnique. n
electnczillly conne cted to re%magt%ve Qomts |pcthe contac tIa er@@; . As well

h
as'being eﬁeecri?fé%;fganée Upled via the clglﬁf(égtstégﬁc tnécaacytuato eam is also

mechani¢alI§ AhEHSPES o EHRY B BRSPS e iRt R (e aiile(s (- ORTS)
conAstregmam Stior bfetirecaadisitb raesien 8O2uRS thie Réft of Figs. 26 to 28 when
the nozzlehanapgement isdnepeiration.incheeTiNlinthefactuator PHeamvBO7 is
conduisiive, huthhas et higbsnougb-alactticalresisiancethakdtdindergoes
self- heat'ﬂgnw&%ﬁbﬁd%{ graml@@sggg Q?M@Pﬂ&@u%l%ﬁ%ﬁl?ﬁl&@%e%% 841
NOSI %‘ﬁﬁr 1L flows 1oy e%n i Ve% %fgssﬁ%?% 50,thay dg Qe%%eesépa”df In

eV|ce atrestis efines a meniscus

un@f@f‘?ﬁ@“?ﬁ‘ﬂ%ﬂ&ﬁr%dF§EfFFébléy‘fésr§§f’8r?f’sr‘Héeﬁﬂ2 [ rtem iy {Wéféﬂla?m%%}f
8099 Hiptheafererigrrs’ Oahehdiill sengémisediy &R vuttihethedaisenad vicsome
othesmphiysieahinguencell Asraiowrssredig. (@4)40. fikednkiffomitheinozzle, a

CUKRBLIT Nassedinetvesmihecantati® B anhEN4honassing dbkaugh the

actyator 1?;%?&6‘159[)%utm‘?n§%lfeﬁﬁﬁﬁl&%<ﬁﬁ heheam SQrdus. o s  [esistance
cag%%s the b%am to expa g d|m nsmrgsh (prd d sign. of the%gﬁ:_}uator

beam Sé%]—/Of eg)r)l(ylt 03 § Ou%'najorl ke eré)(()par]SIJ(\)/?’IE:IEIZIC a I'IilO direction
with resp@ef o' gy ssitosmrid l‘gﬁ‘bﬁﬁgﬂiﬁ TS SiPR RS 1RE 18R by the
anehonBOg oser thece PO fthécatiuwatbrbe &imr 8017 déidaeriontiahkarpesvalim
80 kg isismpediedto theht ghitacl he relatives hosizentab i flexibility-of thepassive
beams 80& pravensshem from allowing
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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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 RR0003-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 region
defined by bending of the passive beams 806. The downward movement
(and slightsretadion) @ffthedever-ann8ald s amplfied by the idistance @f the
nozzlesyyakh8033 from thenassiveLeams 80Q JhgAawmnard/mavemant:of
the nozzle wag and roof of causes a pressure increase within the chamber

1nk escaping e nozzle

o
causi the meniscus to bulge as shown in Fig. 24. 1t will be noted that

the surfagaet‘éoﬁgfo"f‘?lbtqﬁ?éofﬁﬁ YA IR SBA SO I Y-t &HEE ¥ this
md¥vRewRHeELEHo G ARl e B aRBLROIA UaHiEiA s e, 303, Aitjsen nitride.
appropridte tivaeythedrive sourieht islstoppetd dnd the e fuatdr ledny BO7nd
quisklycaeals and aantiactsan firxcaninaectiam gaussesdhrdevaaompiQive

co %m@%fﬁ&éﬁwﬂu&lﬁ%qwg@%%@%lﬁ%d whigh, iR, causes a
reduction.in Pressute in the shamier, 2059, Jhe, pierplay,ol,in momeniym
of the %fﬂgm d'its inherent surface tension, ahd the negative pressure
calfeBu By ﬁpward movement of the nozzle chamber 8029 causes
thinning, Bisdeuttimmatelyy isstapiitigd vlRetesioiging PHensels torerefine AR%ink
dropli8e 2cthithg oritinues eipwakdstunii bibipontast st djecentipbintimedi@ance
ImmadiatahnafiemthadoaR 8Qddetaskes, meniscus 803 forms the concave

shape showp,i,&ign 2 %Eﬁ%‘@ ﬁ%@%&%ﬁ%&ﬁb%&tﬁ%ﬁt&f% IR.fe:chamber
805% to remaln rel tlve low until '%9 has been. Suﬁz(ar(%e% a st gugh the

curre etwe n the electrod, an opposite €
inlet glﬁ]fﬁ W re turns the nozzle arrang ent an ein tO t

qufkstetst §(?ﬂfaﬁ8‘?t ]sﬁﬁﬁtﬁ’ittﬁaﬁ&r?gpt?&ﬁodﬁwtty?p@‘&? BrivfAe4s Hé?éféo As
arrafipe reatistiiable forahdapressine i@ it wior Prow ibelsadessbriselty with
referanee waichgiE. 381 @nige Mg aimnfenelaritynanth ease of lesatiptisantbig
constuetion-iang eperatiomofa singiedezzieagangement 1001 will be

describedy, Jig No72l6.A0aRgemeRt HAQ% s of mqua' &89 émtwlbﬁ M&ance

element actuator type whych, comprises ayriozzle plate 100z 3 nggzle

é;% erel‘(ﬁ ihe nozz e aving a no e r|m (Bh aperture (?CFOQEZ
exféﬁﬁtﬁb"fﬁt'ﬂf&‘tfﬁ e AR PIALE ST ey HBE?I@‘%‘%ﬁe 1002 is plasma etched
from a silicon thitidiecstrad e fdlod/ idhnisSaEiptrs Hetle tymwaspvo B ¢hersickd vapour
depasitieni{GVD)covar ahsactficialemateriahmbichissubseguentlyetiahed.
The.pezzig.ruangemenkinelddesawith sespestiQ each nozzle 1003, side
walls 100/§s %wn 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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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. RRCOO3-SG
149 Mihendthrerarzla st angemantsis snouse: akedhldofiomda resermeindinot
showm\entessihe .chamPREAI0RWE e d AGLRAF339E,LA0Rs ARk e
chamber fills,, LNgrealier. dhe. heater,element, 1010 15 hgated for somewhat
less than 1 micro second, so ghéyxt_ tﬁenﬁeatlnp is In the orm of a thermal

pulse. It Wi 58" ABpHEISRSE" (s tsR rekeal Oé%éﬁeéﬁt% Y14 traisfitaiontact
witfisthecipfkne 0F 19y th 808 rarmbe Pr 0T PEB TRt WiHEA thie e leperrisiicated,
thisccduses thergénesationofivapensbubbheseirhdine:r §IR. Acsordinghpithetonk
104dcanstiutrsia buhblemar miagHiouidubadubblertGllnance: genesated,

CaUSAS ALIDCHERR INRSRSEHIG MR Hesbamper 1007, which in turn

causes trke g'ﬁectiog. of QQVQJJalOlG of the ink 1011 throulgh t(rile 8zzle 1003.

The rim 1004 assists in directing the drop 1016 as it is J’é"&eaa,glsé Bs 10
miRT 28 HE L hERES YA HSh THEHFELaD A FHETEEE M IR AL THERE {8 BHIY
oné& ReFYRECTOOT dd ditan Bt PO Frerdifle inpiessiye o9 sy2thatthe
pressule viavengemeraté chavithin thieachambeenontheativgnofithe: etement 1010
angfQimingafhyanbuphla 1012 doas-nel efifecirdiasantchambersandthal

ColeSRANHRY NIRAZ RS NE AGERASE IR eSS IS WILRIR, the chamber 1007
not n%pushe .Ink 1011 out through the nozzle 1003, but also pushes some

ink'Bac Fﬁ?&lﬂleg 1the inlet passage 1009. However, the inlet passage 1009 is
approxim4tai 38046 360 i Tor ré heteRgr A 18 8HRT SPHTERIataRy 1S
miErBAS iPrrdiarster caenbertheres 15t shiisbeabtidliviseous ey, s utvadult,
thewpredomiraniveffs ciraf:thie: ipregsuretisecimnithecchambendoon isdodfokce
inkRUtitraugh.the NeZziedO03 as an ejected drop 1016, rather than back

through the inlet Rassage HA0UAS SRR R 19 3e IREIK ARaR LALE (She
ected is shown during its "necklfrgdg hase" be ?Je%ctr?%oqr%@ breaks off.

bei n
A B B bl 01D s S DIERKE.S

. ﬁ;rétgléﬁdeﬁsﬁg maximum size an
ha&'tHEfBEYA T8ekonarsatasartd e Hhint o betapse 1017. The

collapsinghefthee bubptecho2 ltowarkkbth e poiat fccolaps ect @i 7veanbies
someitesbOdLlctpdpa @ravith fropaanitilmike, nezolelQ03: (fromidhe sidesni018

of EB@tQEQmS &m&%ﬂmﬁ‘o&&% wza-m/ﬂate. The nozzle plate 1002 is plasma 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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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 thedhthemmamentssm-afiiha.drop as itisnejeciediatd: afthe nezzle is
sufficigRt {QAlQWeRR: AtoR-t by et Rl BRAORS thda@Mhan e dron

103 prsaksielf caviiafion forqes are.cansed g eflacied B e, aTois,.
1020, asthe bub‘lgfe 1012 corllapses to the point of colfapse 1017. It wJI%e
notétithar tierergrE b Mebiia "EUrEEBL A e NERIEY SPHHE BEIAESFIShhpd
109 refsWIRICH thie eay batitsReasin rate hihcameche yat st arryibebyes in the
printhe'achrozizliehairh e mentusyitaiigdortive present invention will now be
describedwithhsrfenense.tekigsd, 3thsedth ildisstypgdypicathnromicdes anomnk
deliyeiNazzle _uanaament fayios Qfﬁ%é!%@hﬁf&%ﬁ EHEQRIALINRE. ink apd a
thepmal.bend actuator sonneeted lo.a. paddie pestionsd within ihe chamber.
The.th.erma] actuator device is ‘actuated s0 as to eject Nk from’ the Nozzle
chaiB&r°Phe preferred embodiment includes a particular thermal bend
actuator WHitshsomibitiders iacskriasnefaeraddstirnbr s mprolidintg sdpflttive
heating: ofesycondu ctivertraeghinthechagbuato higicosmieciedeto ithe gpatidienyid an
armuigeeingd throughrasigited walbof thenpzaieshamber.. he actuator arm

has a mafing,shaps 50.as RMAE suhsiantaly withibes sriacesofdg slot in
the nozzle chamber wall. Turning initially to Fl?s. 34{88-.(Q6V!:/Q\%£ethlesilﬁgp\”ded

ut also pushes spme in rou e, Inlet passage .
schematic |Ilustratipons of the asic op%.ratlon f a hozzle arrangement of this
enfBStHmEMNt S APREY 2R BHARBEL ST Briovatteti i Q&IWHI?’EOWW%GJ 2By thEdhs
of gk idlerehanite sSO3Whickrwadrise tehedtrouelerenaasEecsobistrate on
whieksuthesniozz ehehsamiboer iSO Torests.olthigongzateehiantbesss0djcfurtliep 1016,
incluglesandkeiestianfemaidd ieround which an ink meniscus forms. Inside
the nozzg.cliamhar, 201 s mraddn e deyioe SO%WNIEh s MigrenpnRgied
to g, agiugtor 508 through a siof.n the wal of the poezle chamber 501, The
actuator 508"incfudes a heater ‘means e.g. %93 ocated a(cjijacenlt 0 an end
poffibAcBPEPASEBI° THEDBEPETTISHRSH Y 2 substrate. When it is desired
to eject aTiropfrons ehieribhitd YR MG BRI Hilkstateld imigoaii)0the
heatsr meansbldiisikeatad 190 asototendergo thermabeXxpansion. i neferably,
the:he @I@Bl%?@ﬁ&ﬁ&%, 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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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 the end portion of the post 510 such
that the effects of activation are magnified at the paddle end 507 such that
small thewnal ex@ansionseaearriheipostatOresultdnslargasmgvementsiofdhe

pagsoue ﬁ.@ﬂc Idieclae@s@srtme%&%@&ﬂﬁpg Rﬁﬁ%ﬁ&ﬂ%@ﬁ@ém&i%@e@@}{ewgﬂt

cause neral incr ase cp{]es %e aro e ink meni Scus 50&5 which
C vicinit C. p01n Of 7°0n W C cavl atlon can ave an €
exp ancfs as ill ustryate 53 in arapl manner RR0O003-SG 151 The

heater cu’FFé?i‘Pi%“dKﬁ%&cP%‘Hl&ﬁ?ﬂ?fél %%&%ﬁ“&ﬂﬁ@%erf’%ﬁﬂt iR yetieh e
floWiAYyFPTorP thE Mk e RighAer 303TS s qiiahtRotHe Hdtfoieisoynpeze
deactivated o iagamzrétrmber itsguiesokatdpositionbcihendeactivatidmeauses
a gringy adsieflonwahithe: inknbdo themmezale chambre.iskhhe.farwase spomentsi

of tﬂbﬁo% &%QGM%I@%ZA%{%IM H&ﬁdﬁ%&%ﬁl@ﬁl@ﬂi@&%%ﬁ lewyafesults in a
genelr% necking and breaking off of the pye 2 W\ Otca Qnr ceeds to,[.?(e print

serles ta er ortions é)rg d ng conduct 1ye trac
me a ecol eniscu esults In age era SUC Ing 0 ink into

thé' 822 réc8ﬁé?ﬁ?ﬂé°rt%"d?‘\‘)lﬁvfﬁe“ﬁﬂ? PN R B N et E - g2

chaberso1ishpefiledrseiebr taat thaasostiemiahy mig Baalpees a@hml?eaéﬁed
andothie shomzievathamber is subsequently ready for the ejection of another

drop of inkirfrig indRuillustrates a- cid@-Ras sReRty @ Niew af HeibR 2z 18 basic

arrangement &g aﬁ@n LUStraias, e?@o%ﬂ%ﬁt' \ﬂ%\é‘éztlg rQyah.ap f?srlﬁi’cbé ilnezzien
a”al?%%'?eﬁéa‘r?l g 33, In dhesesflures, the numpering ¢ Wa?eremetgltg hich
previously Intro LBed has Baen retamed P—'lrsﬂ & Actdator s helidas
sefl’é§°6?1‘t‘éb"€f%58bfﬁ&to?hﬁH?@‘%Cba“?i@%lﬁ‘ﬂfhe‘b‘a?ﬂﬂ%éméﬁ]?ibﬁ]é’f’ﬁr‘a%s
portiypd (Ensbrp b s sitiedprlioxide) 516 formed on top of a titanium nitride
layer 51 Tusidlternativehsbeopper pickelyadl ayitayet (hereinafiencaked an
cuprniskedisanrhe bitiized Which: willihavgns: lighet.henebefficienays aTHoRer

titaiym. nitid %JQ&%@% I3 In &dpRered [9n ANdnassLal i BRIsiVa AGANNg
takes pI near an %fig ortlon Pf the Eost 510. Agbace titaniu

n it 15 desire ct a drop from the hozzle,chamber 501, as i ustrated 1r%1g 34(b),
nltrlde/glass portlons are ‘interconnected
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 effici =
end 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 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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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 each actuator 508 with respect to
adjacent actuators 508. The block portion 519 is interconnected to an arm
520neTageadimeb20pissia durniconractad dandhapaddlaibd insitlathernazze
chainher.a84sby means of a slot e.g. 522 formed in the side of the nozzle
chamber 501, u‘é'nqe %Qt %2 |(§7 designed, (gean(glrallxl atele‘é‘é'et% the surfaces of
the arm 520 go as to minimize opportunltles or th e ‘outtlow 0 ‘around the
arfFE5 PHE k& HE dgar &F Ay Witk P fite- i 69 o1e ﬁ&ﬁf&&ﬁ“%@f‘%ﬁ%i’face
teridion effettdatdndmied ot Sowhehidkisvesitel tecattliznditaerdrm
5206 c&icontivichivépuirentiis passed thyotugimdtie fitanilimseditidelay@r&LR
withingthe bledk periiemd 19 cennesctig 10 ailoweak @M Cxanlayens SR6GMeieh
pr%‘&@l@%h%&@?%%&ﬁf&é REMEL ﬁ\'é‘goﬁ%lﬁﬁ’lr%m‘fﬁw JALRRNOZARe nozzte
arr ”%Ee';‘lsesﬁ‘l Jhe orga u tlvee cgcrtgenngf[gstﬂer 5, 1IN tge%tlng of the nitride layer
acent to tfh iglwh results in ap eneral upward bending of
the arm 26 SEHI‘EBH?eaqStFéH‘Efé‘TeéTé%’(i‘S% °(§f11‘?1‘f€7(ﬁ?ta5f”[¥?§1°r?bz'?Fe%@h‘S“Iaﬁ’é
ejeetbend vy I8 pHehie deholarag e et sUas iranhdestdicainsi Hkjeipeieras
prevous!yredéschibheddlRiR CO@3+8@di52 An array of nozzle arrangements
can be foimgdisaasE0s05eaIea SHBECPEHRBERAG AN RXEITNByhith Figp36

th%%ﬁel] Qfggrg&%mmﬁlx&gﬁz&%q Xe@%’%"f&ﬁéﬁ%}{ &ébeé@’aWQﬁ%%Qmpﬂ%r‘% 17.

muftiple, ik glection, L‘é?ZFroe e thden ”E%le"i‘i'cuogﬁléﬁei”ctﬁr gaved nes 8q,as

to otrrrﬁmgvﬁrY nthead array. Of tourse, different types of arrays can be
forfARIAbtRERIGIAG st color arrays etc The construction of the printhead
system descitibe eangdreeeetiutilizprestantafdMEMSsitdeheitiddthrbergh
suiteble mogification: pfsthesiepsasiset:ouititddBs6p243d 13 entitednknage
Creatinyathpsh ansApRasatiuss(Latdb)iciosthapiessot ap plicaniiothes.

contents @f which.are & lMezJﬂ?%ﬂQJ@}SﬂrQ y%mﬁag%ﬁéf gRGR: Jhe inteaiated
cwcwts 74 may he arra ve be ween 500 OO 000 fthe ove

longate I]inTE) aeq .apart su(qgtﬁaieg) a %Catl alfendm%t orce exhnibite glon ne axis of the

descr e elivery nozz rran ong 1ts sur ace din upon

thé“l@ﬁ&“tﬁoﬁfsfﬁ@“fﬁ‘fééré‘t‘éﬁ“‘éf’f’éﬂf&béwae‘fﬁ@ad@éi‘f‘éﬂeﬁﬁﬁﬁﬁ&6?6Eﬂé’i’ﬂ Shght
rFesltif-encesemipleh fofurenrPtw thedmcittmaycbe aqpoaesibié- to only require
5000 nozZzlasoal fange ol alongrthesuface ohthe. printhe azh assembhyntoted to

achieyauae WesieduRriviing residtsovbereas fof wider madia.a imipinawoarf
10,009, £9,89Q 01 3Q. QQ%%Z&L‘?%&QM %9TLQte%Pﬁ%VlQSQeSaARHQaPB%JWQIh

of the Elrlnthead assembly to ac hieve th e%’eswe rint |n19
as to minimize opportunities fo the outflow of ink around the armi 520. The ink is held generally

within 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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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 6 printing fluids (C, M, Y, K,
1R and a fixative) this may result in 82944 nozzles being provided on the
surface ofithejotagratacGiatiiscaitbe loradh stighoarrangainestsheieror example,
elegirnicaSLUPRRING @@9@ g&%@ 3iheRaMew m@hm@g@g ARMBRIGR dB&ion
|nd|V|quaI ink dehye{rguplgz? arr ement§0ma Qntrollsp Wlthél}fthe

nts €ricave SO as { CI'Cl’lt

y il
prlntﬁea assem gl now e escri anItlﬁ re?erence to FIgS 37 -4
]

Fid/P57°5HBWS AR STBRAEN G e THEdvatEe Eifcuit 74 and its connections to
the SoPE(: @avited (st ssebeatovey frrovheednartsied thidEuntreleel dEbnics
of thénprintiengineitblAsdicussedhaizove, stntegndied BirdlitrdlinCludes a
nozzgi&ovRaT ay A9fucantaining theprepeataddagic tenfire eaafhnezzie, and
nozzle,Ganirg) I9gic.AN7 1o generate the timing signals to fire the nozzles. The
nozzle cQ trol logi c?r%tsr elv s data fro t §v9ePE5%o (;-Ewl%g 0\66"o§the; abo
high-sp e I|ntl€2 e nozzl e co 110 |c ‘s conﬁgure to send serial data

to ﬂ%%fi—?&‘k%dsm%{y @6?5%?“5?%% “warféCﬁrﬂspﬁngﬁ?ﬂbW%\%ﬂbéth‘i tHeE St
of dreletificl ¢ordatitineSrarasantoier FejpReatisn &N informanen Alsltehe
nozaiebrraygor@i@GLisncomunicatéd dhaciutatheldrozizieconirob fogichRO2
Viasap@taexilini 208, wiieh reayile lse pravisad.oniie, elaolrisalogonnestar.
Thﬁa%@e’d %%E@X&Bﬁ%ﬁ%%ﬂe?qé@%&h@ mﬁlf@a&'%@%hﬂ[} fi9%::38ANd 3% IJPHFAQ
%es llL ?ulls n that th ughpol%% e arrgy SeF\; 01. com%;lses an ag

nozzfe columns 911 “rhe’a ray fudes'a 736666? & 483 Pec"f s‘ﬁ
redT&tE 91 A LiPRoe e S8 AT ERS Cddch SFSIHich 1 Fésﬁr‘é‘?é%‘f@&rt?;}‘%d
copresponelingceiobis hifpiegister USuAC sMowrkin FidgniSouahertfirey délaet shift
registed 93B26includessfoswarchpathsiifecshifteregisterer 930, @sceversepathifine
shiftsegistenQ3kans gisalechshifl iegister? 32 kEachdohahif egisier-Qh3
'”%&@%&H&QQHQ %%hkfé Iedisten23% apd.an.evendtshift register234..10e

odd and even dot shift sfers 933 and 934 are connected at one end such
tha a%%r?glcélggﬁ%ﬂdn ﬁwefl(%u ZZ!E to?jsé Shift register 933 in one direction, then
through thee &esshiftiey g*té?d@‘f%‘hl%”fhéellé?fér@ézﬁll"éréﬂ%?ﬁle%%‘aéﬁd’f‘pfﬂ‘ﬁ?nﬂlI
butitiis finatietren domshite rlistebidefeibte Wiiaelmsue of Bzmiitiexer 935.
This inpurigf theromuliiplexesvisfaalenteddycacsignialCorescanmpdusing SoPEC
POZLREQEMGHRN A8SENGoviB- D AHMAHRREIRH QR thee s CRIRSGAN sigRAl selecis cot
daig Pyt ROt SHPRIRALIR e ANEL RN O INEMWHRIEXELI Rt [ cach
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
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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 from the reverse
fire shift register 931, which are supplied as inputs to a multiplexer 940. The
outpeiteetthammudiijplexer 940us contralledhyetheselectwalue 94ldmthery a

seleatshifkreaisiar 23.Mihen the select value is zero the odd fire value is

OUtpUt a d h?lrl‘ntpe §&|t E():FIV? Ct S 1 d er%l 1nc u O\I(V@'Ellr agl 911‘ tHng reglster
of the od dV even data va ues row as anin
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flipoftop thtaalaaﬁapﬂerttleomgmtmutwaf the datarvalue B36ysvhichcishetde by of
D-typgfliR Fill%lpe%“d@ﬁmmggﬁ@r elem %WI;IQ%B&? S}dadrﬂ%iébéﬁgﬁgﬁ‘@ Enﬁﬁ%f He

dataftl ut to the ro 944 s V|de I’OITrl cLﬁle ou utot

CXCr 1S, S¢ CCtC a_l cores a du Il OSt Ctl t1n 101n, the
elemehtin the odd %Io |f regéster unless'the emen%un er con deraﬂon

is (BT e AL i tide SRt Hagister i R%/F?Fc?th&%@%“ ot Qltﬁ*‘é Botgs
valaeys Deital fer eteekdd froniuenbedigtbetceicey: flophdussite Ibtch 942 upon
receipt ofrasinggativenpullsél previc edcobed sythetferdihe o litputoofitadehrGhidiisnt
pravidetasang of tRedaputstovathresninpul AN gate ¢S 3dAthan vputsddo
the, AN B%%I%a%é} greithe & lﬂgg}@trtfretthm%ﬁm%atmy liiplexer 240k and a
p“'§ OPVO‘H'F gnal PsterEEbeaE' ing time 0 Va% npgzle is, control 'Ed Dy, the p L%?
profi Eie S|gna I‘ and can be, for examp le, Ei rhenetf ake Into account a

|ovW&‘h%{&%’BFfb‘iﬁB‘H“tﬁtéltaaﬁ%é’é‘“"&ﬂ%“?o TBW‘ﬁmﬁh%ﬁﬁﬁt&f’(fﬁ% re eVl
potheteiseipplye éhiyolirrrisat phifthiisiss ey & nYbee thh stlegt relegivéfyo cbheidteptalue
amoeiniuohuin klisneftigientiylejsciedtrenn éachirozalews it is fired. In the

embodiment dascstheds the Rrofile.sighalRiisdhe.arme fonpachcaalshifh,

regigters which RIQvides.a.kalange kefveen complexity, RRCOO3-SG 154
cost and egf ance. However in ot er fembodlme ts, the Pr si Jc/an be
%)yrﬁ; d ata or d%%

atch and ts associlate a unit cel su hasu tCC unit
applied i€, IS the same for all nozz es), or can be In

taifGred® Wéa’&ﬁl‘lﬁ?ﬁf‘é’élf‘ Sieetier! tbdé%t&‘ﬁhr%%?léD@ﬁ%@tﬁl@d&%ﬁ‘i&"i’&é a'fito
theol dtein@42ut s firkick fraiolé b r BrivbpliisBop pdfillerPinsigniaieeeird tappdidd toft
thecANDIgatED45; combininytodhetriggendiano 2zl eutaejechavdet ahiak for
eagh Rtch: W thateoniaingalagis Indthe signals.fareach nrzele shanmel
ar(?e%’é@?m%g&qa@ @%J&“QWA%J%W&%&) 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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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
the following column, and so on. This averages the current demand by
spweadiagdiroveit cokuvinsindtimertalayed dfashionalherdafjaichesiand. the
latghesfaoming e Varigus %tttd@gtstﬁsﬁema‘wlmtati& indhise.embodiment,
and are %M a atahscfioaa-t] to%1s hag]g (t:h ryyngyloll!r clat(l:slgepsoﬁe\e!re SJ lr(lzgown

to those skilled in the art of Integ rated circuit en Ineering and desig n an
wilfRbi L8 t&%@éﬁﬁéa ?ﬁSdCé’t’&‘?Ft‘ﬁg thifeddReiignt“rhie ﬂ%ﬁ?l?eo %é‘ti(cfoﬁt"&i}“ lB‘"‘éClhs
mueh B e 2 ifsicthe printer unit 2 capable of printing at about 60 ppm,
and evenTmoiedefohigherspebds: At thisraingenoferfozxiaspdeds the amount
of |nk than can be ejected by the entire prlnthead assembly 22 |s at least 50

CUIl u VCT, AS LIIC IIuIIIUCI UI IIULLICO 1S IIIL;ICQOCU L
ame 1rection ]jescrl ?1 !

myt

pi ed and mhpr ml::nllt\/ printing at least 100 million drogs
peosecond, ﬁ’i‘é‘fbrably at 1eRL L 08 sHifioH RSP BEr second and more

p

S

dlerably at f&gst 1 billiorPdiropd peiteseiconthifagissetdelivered. At such
%‘?&ﬁ the drpps of ink areiejeicteddoy ithel nozples! witlhisg Rigxemulmiatop

ejection energy,pf about 25Q naneicules P AR GAPseAsIeRtly, in order to
a &S?Wﬁt'odate printing at tlbeﬁe srgg(e(%tsb the r(;quftrol e gtrfonlcs must be abI(-:

€ asSe

In thls regard in some mstances the control electronlcs must be able to
determine whether a nozzle ejects a drop of ink at a rate of at least 50 million
determinatieinsperzegond fithisnay dacrease taliagoea st chee milios one color
RRCROZGG Ao, IRIGHNIRLIANE RAlSREQDHN alleast PRO0MilleNhe current

detRIMInLRNs.Re t%%%’égu[%ﬁlqn'[‘dpgen%eﬁf}?%% at least 1 billion

determlnatlons er secon for the r- sgeed hlrgher qualltylﬁrlnttltng 0
arious, SniIt I y static 1n 1S

applications."Fof the printer Uink 2% Tgfﬁ reSRR TRVERIoR: e
abav@%%ﬂaé&t&%&bmhé%ﬁ%ﬁémﬁ? RIS iriRted SH S BrAtEad

asselipbly (R2toy ethertsithctitengogeles firihdy sspeed soant orirstdspekdsn desililts
in ain aseangrint speed of at least 50 cm2 per second, and depending on the
printing speed,at st@@stm amadaes secane. Rreferabbuat leasi2QQ.ame2 Rer
Se%boou%j 6(?ppm ryn%reev nrt%ic:)?er ?‘ Mg%l:erl %[@e%&s 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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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 the printhead assembly
22. The maintenance assembly 23 generally consists of a maintenance
chassisiB88ohichdecees Idhesvanious campeamonts-ofdieiassamblyytbatein.
ThemaiieRanceiciassis: 880 Harth@]fgmms@nlg@pqﬁmmg@lrgaemﬁioh@vi ng

a pair of HQ%ard'Me?%(lE%'}d'P& O Gh “Orh?e agove J& g V%hlcptaerr(:fum snaged

to fit over the p¢ posts 2 e main odn by engage withthe retalnln
prof&ehivh: “E)n"o‘iﬂ H]é(Hrtﬁ%‘?éé??%b?ezgd?%e‘fﬁbwh‘{’aﬂ?fé)ﬁﬁ?\%é“%\%p§&%15’f§/92§ ?Pf’eds
POEIHYH I TRAE T AiRtEPFAH e CRAS S BPTE se9rad @ SrRcadisg ita IR PiTERg| speed. at
madtetialohaving rigiditypafthiresiliéneel08uch @s ajpréssedsteetdiiatey Thenst
base ohther mainienanceehapsis. 88ds shawiydnane,eleady ipikig .43 and is
inCJHQ% & Fanirally.locatedsremoyed RRMIORIR, XMMBW\@QQ&%&%@H%H
spring arms 91 extending from either side of the window portions 92. The
mtegral spring arms 91 are angled internally of the chassis 88 and formed by
pressing the sheet metal of the chassis. Of course the spring arms 91 could
eqiYAI) Be ASBpaPEMBnSert placed into the open channel of the chassis 88.
A rigid inSern9adsuprovictedytes fitswithim theilchaissis! 884ouprovideaddadwn in
rigidity, toithuhaai MeRanee BSS e dhitvesich elament Rdipriecis-iom:
the, Rase.Qf e figid insert and extends into the centrally located removed
portion Qé)gof the chassis %? \é\éhen the rigid insert 93 is Iocglted

infenanc ass rally corsis s of a malntenanc assis. 8 w 1cﬂ recelves
chassis ]Tl?‘le catc ement%ﬁels rovi to move the maintenance

asSEMBRF bernerat a?féa‘bffé"ﬂ‘%lh gy ri@ﬁﬁﬁé‘&%‘fé’}‘%@%ﬁl HE ederbdd®
belvor. sadtdwispisi dintemhaptechioldiidly 98ersingwatadrwitbiindhe insadt 9B
retaiped withirvdhecdnsest2viafengage ment2ofadnupperof lugs@6informedons
along ihe sides ©fdhe: lawenmalnienanes Mmalding: S With.CAErePORNRGS is

slots Rf-providad Along.me Sﬂ%ﬁ% QLS Insertid. The LOV%%';S@&%!&E%%“CQ
molding D |§ tdg from a suitab stl% material an d fol;gns al gdlycln(?vmg

(s} mamte ance aSSIS ore ¢ ea cS a
closed ends and an open to e ends o %elflower maintefiance

RRE¥E3 S ISR HHORITHY 3 HEPrevitet ait EHFEHEs Yo xR ingotiaher
verits 98 ovwrdath rotighs Aifkegeligtetd spanstiatedthecnmalrtdramde ddserrily 88
Twadoinnelemerisng hestendefiomihadsaseoidhe inwenmaintenanceqranicding
95, %pﬁaﬂimsert placed into the 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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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 molding
95. The retainer insert 101 is coated steel and provides rigid support for the
stripgdaf; abserhentdnedia.l02nretainad tharein.vdeoabsethenignadia 102:s

a generally g&d{gyﬁggegsgl;nﬁpaped assembly of separate portions - a thin
vertical pprtion which %te?e‘?ﬁ'g’ owardly T P!ﬁe Q)%te"r"e%ﬂté}{!r% substantially, pin_
horizonta ortlons The absor ent media 102 ay be made from an typ
mateRaf 85&56?8“8?%‘36%8%‘?@ Hha Yerkinted: ﬁ’ft%hs‘"ﬁ&’%’%?% fﬁ’r@lﬁ%ﬂ%hfoé{ﬁ‘iné}?a{he
like<la apsiisperfdisme: 1oBeits’dvEp triecthinietieal Polinsh mapsurdetie 4o
hofiizontalepontiof sasanduthevoattath es to thi®( etainesd nSee it IntotBtainithe
abserhentpedia 302 Eheimicrlibresfatyic 103 draws into the absorbent

media 102, ARMARE! maiink%gpo@@@ mmgma&%ﬂ%@mﬁlﬁh@elwgr e

ma'”F?”a&CG 0lding 92,10 fNGlose,. L%Ec’f'brf‘il fsal?aﬁ sjlé[gr)p%ft DSQbENL ot

roVv
me |a 2an retainer insert 16 t ere etweg Mmaintenance
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projegting!isinvpontio podios. eXtie ndsriveyionich tiie nthyiheverticainportiop: of therial
absgrbr bt Mmedia L2 comered withynigrefiorefalrcitd3. The rim portion 105
defines an, apsh.ReMatRseRLioL &%ﬁ!kﬂgaﬁ%rmza%%ﬁd‘?ﬁ the PJJQBG&%HIOHS

assemmbly g2awhen the %mlélpg 'rétree?a?}lnt e (olding 104 s brought into, .
cap%tng contact with the printhead assemb nt IS arrangement, the upper
ainterahee W‘Fd“l‘i‘.fﬂﬁ'@friﬁlﬂd‘?ﬁ(groflbre fabrlc 103 absorbent media 102,

retainer ifsapeer ORinfearse mrdivge A ricecraiohdi iy 9 Berienthee rgiinihSelt @gose
forme ancappinGbivill khiglrisnadapiedardit rvitiinitke maintenance. CMassip88
anghdsSRRAERE OV INE SRR YA NSHIRB e R WWIIN this. White theMicrefibre
fa%‘%dil&% %9§9£Pp¢£btr1£¥ke£h%s$92ﬂ'ﬁ%ﬁyr S%%!Elﬁg kﬂr?ﬁ&hl%}? fosTAEMRRURMAIL

HO\II‘Etnganﬁ)r(])Ittl %(R Itneea eSOI' r(-]itlsfrl}fég %3{% d/f{ Cd WIJI?ID\{I\QII(!}lpl‘.C a I‘lcpg§e ge{:ﬂgr?)gﬂb%

ower maintenance mo e upper maintenance mo

As 18?1SWHefrf“F?QeM“tﬁ&“’ééiﬁbfﬂfgsﬁhi‘ﬂ|§‘%’%ﬂﬁlﬁﬁ PldeeitRa retahver el
106értharfitsnoyemthieggier megdhiterarme nioldyih s endhséetireslto the
chassis 88thkhedsetainerielepenidlodse assentiahly it fokmiof @naapernt
ended.abanaghhaving @ setlRdformed aargihe ppeh suEaesthe@afing
thrﬁ"ﬁ%"‘{h@d Rﬁl?a @mnRQ(MthéL%nQJnm& URREr AINENAPSRMRIHING 104 can

protru e and
thereof. Within this umt the mlcroflbre fabric 103, absorbent media 102 and the retainer insert 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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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 respect to
thedppipal aintenancerimmeldingtorcontast ane wipectbamsuifage fhthe 106 is
nogzles Afi the Rrintheadassembly.#e. Upon assembly and attachment of the

maintengfice asser %1:13 to the posts 26 of the main body 20, th pa&g
element 94 of the nqégdy insert extends from the central removed Sseor%gn 90 of
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reneyenaiy Rapadoist okiotherpadiculate; matter iprasednt dnathe: gty safe,
th%ﬁé?éa@%% af. she &ra@ttaﬁmazasa?@ mbly g2.thguHace é?lfvﬂ'afﬁTQﬁ nibgad.may
be iped Ry, e micralibre Tabrie 1% 1. petionn (s, 8. Wper acigiot, .
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on the pins@toosausesthém dooprojectiurthercagainsinthe vietaineninsemc1 0,
tharebyngausing.the penticalRertion ofithe.ahsprbarfmgdia Ho2nMdiahiciss.
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hence erforming a wi or cleaning function. Remova of the WI
]1. moi Hrh éjr sent o surface of the ead a to_ be, .retaine, w1t in tﬂ%
actuator wi n cause e alran em 0 re urn pOSItIOI’] where e

mlé}?ﬁﬁlﬁf]é ‘f"éﬁﬁé%o?ﬁﬁﬂ Iﬂ‘ié% Wtr}lﬁ@dfhaibélrectlon 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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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 RR0003-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 spring arms 91 of the
chassis 88, towards the base of the chassis. This movement causes the
uppefe¢iint pastidnhd 0&nef theovtippei.capping enaliling h04ptoirgtiact intedtivee
slot, Q4 f@ﬁm@advmia%;@et@ms%g glempanto6;sy %@@gtaﬂstiﬁlélgbﬁngwm theapter
suface of e reianerlement 106 and doss, not pralrude therefiom, U il.be
app reC|ate “fwatt e retainer element 106 does Not move ixed
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prifithehd RdberBl IR S gt et el d e arr Pad g dtdhepsfinting. W tre
printhngiarduine g pednstake)cthé0fekainer elements 1iB6! actssasna Thediaguidep
andetb@n mediacpntacts e setainernrleneaiane issuppoitehondhesuptace
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Crag) lea u(g-lnltta(zlt_sht E)Cl'gtaa.I 6? € ement SSSU:(E?VXIQC re ath ace OFt& retalner leﬁfﬁel%tq06 as it

[
general consists of a main ﬁn%y efines an opening

reCaRANG tHE BEAAHITE W ROM8fid a cover assembly 11 adapted to close the
opening to secure the cartridge unit 10 in place within the cradle unit 12. The
mabnatdedyitl 3 of the cradle unit 12 includes a frame structure 110 as shown
in Fig. 45A and 45B. The frame structure 110 generally comprises two end

plates 114 anda hase; Jﬁ?@&%@mﬁ&lﬂ@%@é@Qﬁ@%ﬂd%@&@ﬁl?&ﬁkﬁl@&%nlalqiLbcﬁy
d“X?qu(lcll?r }113 and an & |¥ roller 11 are ounte a%ween th eﬁfg lplgltes

nes an 11, €CC1V1 C cartri 6 un OVer asse
at opposing ends fhercof. such that when the cartrid ge unit 10'is ret Bined

withifl R ﬁi’a‘?ﬁ‘%Bé%?"i%th?tC%rért%gblé‘ﬂ}\ﬂ&éﬁpﬂFfé H‘ﬂ\/‘é%ﬂé‘?l"i‘fs‘ 4nd exit roller
114. TheToriveirbiier!d pBhemeidlanieidtiraiids 1 framaseusgiesh! HriveirtyimFis. 45A
brushless D motonddbanhiciisanountedetavonendbithe endnplates ik and
drivesceachef thadrysandiexit iallersivia a.diive- megbanisin hiGauehas a
driye )Q)e;l{ateglilm@oﬁ;() L%%&%%&%&Dﬁm%@ntﬂ@cqw&f Qllerold3.and the.axit
roller. 114 ?fe driven at the same speed e‘?{{t‘?ﬁ < ﬁ43”%%’é’5hv‘3';‘(91§1 dBtL“
passage %he media t roug]h the | prin englne and past the print

asSEMYIS 25 dreths e ditFibet dHitMes R risintd anbe! dtive ass éhapiy 117 5&¢
maolattet tonthéristherleridhpléate dddicxs pplositer theriD@eshiton 107sufhes a drive
maiatenance driveasse miblyd 1t aomprises aamaterdil8uahichas operatively

CORRRGIREI O aainNiaRANSR 88akd:l S.and & WIREigeRbukRthe TR engine 1 and
MANSNBNGE AL MY 35 IR vidge unit 10,

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 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 RRCOO3-SG 159 projections extending therefrom. The
wipelicatiuat@ndiz2usieilaryrexiendsmdathinikheiasexplateyviiiz2 havack the: 112,
ProjRCHORR,AMRRARIIRNRAINME: e WiPeI A 24SR: (AL tNEXAKEH the
all%n%d with.the  window. Ipg[)]rtlgns 22, fo&rgggnégcgh% basggof the mamtghance
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inner surface of the maintenance 9ear 119 contacts a pivot arm 130 of
a downward direction, which in turn grip$ 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 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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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 desired state of the printhead.
Referring again to Figs. 45A and 45B, a pair of cartridge unit guides 131 are
attachedt@ therene platesddilrtaiaichinseaeaiyingantghitingdhe casvicdge
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45ﬁQSIA0h€€at§mewFlg4§i% attached to the PCB 132, as shown in Fig. 49A such
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deyices i amyok Muthaihmay beawdthindhenviginbsafthsipintensnib 2vilhe
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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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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 electrical
contacts of the flex PCB 79 and the cartridge unit 10 can be readily removed
fropaptheveradianwillik2o@ndia closedbposiien, vhara-dhe alpctiicaltpntacts

132 AR ORRI AliRRA Q;QJM@gtzzvymemr@g%umlf&%mgs provided on the
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contacts of the flex P g)rlnthead assemb 1){
provided therein, which enable the dellvery f ink between the ink refill unit and the cartridge unit 10

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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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 there are five docking ports
149 provided, with each docking port corresponding to one of the ink storage
modules Ags. Bachs idoekingepartelid Onhassan uppmarghyriprojectiagalipdpontion.
whigh;jx fhared 1 q@pa%b{&m inkrebl gt Bogammymglgewlnmm;gsébﬁtml
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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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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 surfaces
intuitively guide the other constrictor actuators 190 into alignment with their
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Whgsfreehevinidbedillaperid 155 iskiotdodked with?thes darttrger dnied gateheth the
delivenymeedile isprote tcted-byn thesspadrings16b: Msia further preécautionca
p|&§£iﬁaga@3l8%1is S’hﬁj: QM@ rlmescﬁuilﬁ&ﬁﬁdltﬂﬁlqnmt@lﬁg&laye@ge§ughﬁ: bag’s upper

interferenge fif, Aﬂ Ik Isvelindicatar JHQZ 1132l Preyided Withinthe.&eveko.
15&/0f the |nk u unlﬁa155 The in er&’ lhn |c tor#67%1%rlse aerX|bIe
C

n the ba ses the. strip é ens an e_previoysl
strip having an in |ca 0N porton 1 asa Co oure section. e stri

is AtACHRE tHoMHRHEHER Litface WP tRserbra S iR B 1B Rt S drator
andpionthes taides sidecof thie 18 warbe BPdpitsuliphtreilsoehianyhenrehi ypkis not
supplyewihindthenbagylG3isviexiiausted; itnkthecbag is subistantallycgmpty
thenindicatiaRRRMR L6 8 AHGRSHSRIFMWHD Ber RN SPAERWINHQWi) 8B he refill
prqyjded in the top surface of the cover 157. In this regard, at any other
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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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 169 in the cover 157
once all of the edges of the deformable bag's upper surface have fully
colbapsed.cldageinlk lRvahindcatosistrip 282-d4siiRitialydmantalded:state: withdbe
indigation.pertion 168 being located on the strip 282 so as to be hidden from
the window 169 wh eS ; th i g 4835 Wlk.T o?tﬁt”ﬁsl%'Sﬁtt?%']eané}t gither

end to o osnee a 'S upper surface oint (not snown
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pregsugiat besepntsivillevarcamethefares elibeleafl springsBhilass
lever,the ‘&!'E’éﬂ&l&& 95 %e{ﬂg%%m%%é"{hﬁb SRATAAAG MR Qe NG EIH! 1A

15 ma then be '?
source of the nk contained w1th1n 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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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 the U-shapes clasp 183
are significantly different widths so that the user is less likely attempt to dock
thewni di5arback:-to ot the ayindiicahink owtlat 4b8s oftset Axana itheeril
latgral seRiRJine ko @mngu@ﬁdt@ga@mg backrorrant deckng aidheredill yrit

155 A5 Rieyiously disqussed, the base ofine, | 999‘&99983” 149 bas a large
circular openi 83 151, int owfsuc is received 1 e cylindrical ink outlet 158, and
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only tirecoereathy soloineedinkrgfillviwillthinctheldoiiecvolie Higtedinncangheseal
usedu nefil.eachs panticular inkstoragagesiuled s ey exampa.ithe tweaitri

Stafs ¢ LTS $&ﬁ$l9§&&9ﬁaﬁh$o\{f}l%%\@f%ﬁ Al R ¢ HEAGR RefAEBIGH 1B Give.a

Iarge number of combinations that will gnly mate gbh correspondlng tri star
is returned to its I'OteCthIl OSI on via action of a eals T1

apertg ures, eac Pﬂ? rotational ori tgtlon A QA chip reader 172

is also pré%fidsé‘éfsi?‘il Pﬁ"g‘[’)‘ﬁg’eﬂbﬁ‘f EHEEkMHE PO XA 58T i gt Rt HA
chip temtaets a6 afsise @sertigue 1thsfsthecrdfilicnnit 15iag e s@seiheyrandbn
redeivinghdndbhagatiomhstoreideth e regrvSuthinfosmation mayhirolude dhag ink
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is dSERAE TRE PBSitrsHIithit A fd&%ﬁ&ﬂﬁ@%ﬁﬂzﬁé. Hi5P B AEIE T €ntrol
ciresiitryefhaicregt 6. tiiteil i skl ity veierndinesWhichS ofthbeink teolGgjehe
moduesdmeegedse refilling and whether the refill unit 155 contains the
correct typaieolouri-and ssmaunt ofiink tpcfacilitate. igfillingpAsishown menein

Clegr ')Aﬂ”n':ﬂg et e YRNE, IPSErT é‘b%SQEtes@aﬁ,ho%Uﬂ%ﬂé’é!%ét&%ﬂ%m%wﬁ&ﬁék
($ee F| 0)Z Isa rangreglsuch thatlghedl |nlet 15 j aI| with the I({a

n alve are Ve ns rt_ as discussed
CII‘CU%I’ openlng Tglf orm |n e docC |ng E]. and ein f an

outiéy VaRrds V45 aiie P8 PESHR v &) (BB % r%’bs 1?%‘1?’(5’0‘0%“3‘{{3“1‘@5 lbﬁoﬂ‘i‘édfﬂto
starsiyanitysd §2¥inrecallghethovitknthre nsyiahehecirbtaarcopeiriings s282vagthe
inkrefefélceumitikS®As-Isrought into position within the docking port 149, the ink

outlet 158;0f $he fefilsinitvl afecRIACIS dNGiNeW Ilespl,&@tmgnmét@r@% B-
asgemply 45, andiine Valve - aciaterRins 489 CeaGhRACd Figs. s4c 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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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 149, the seal ring is
returned to its protection position via action of a seal spring 166. As
diseusaedspraxio uslnkine, ipiser efainecwithimdnkaBag B 0f Ahaidnksstaraging
maglle, A2 é%@m&&m@%%&@&%mﬂb& RIESSWE AR 1A HRESRI IGs the
element 54 %Egaglm 1.CO g\arg}(e}psan ion Eor e to the ink bag 46. This

essure
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statgiofthgy/alve arrangement during refilling. Prior to refilling, as shown in

Figs. 54%?@5&@4&&&&%&'&'IH@&Y&LY&&%H%%&MR?%’to%Qe%Ltli?Jh SRELERYicior
pr%\g?agtgggfthe passage of ink or géamd making

wards' the CO, I1 T. 5 to bow tthﬁrép e qu llril‘lwgt slan consfrict the
its ‘wa & IR ’bag 28" Thi€" S shown in S Whara y any mi(
pré’é&ﬁ% |n%@sﬁﬁ%“ée@%%éfﬂ}%é%fﬂe‘ﬁf’e“?rﬁkglnllétt&%bé%‘)‘fﬁéc Ak‘hiEtaneghe
rerraigeiprethis spaciek e 49-riny sEa b provided tatrthesingkhdpetdd do
maintain aniairtfightsealaround the inkdelivenineedieviibdfotitedefthpimi

158mihuthises statss, thednk-eutiatvalve 18 45 iR A QRER MOSIAN FOEEEDY, those
pr%}{llﬁg@g f%egﬁ%%glﬁ JQJaI'Eﬁé E%lﬂgn\élsgé& gﬂg 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
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.

RRC003-SG 167



RRCOO3-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 engages with the ink inlet
15 of the valve insert 49 and the valve actuator pins 159 come into
engagenmantwith-¢hemnzadpesidboanthnh Griboshamo it hignhd4& caantach af, the

valye.asiuater Rirndihdbe inkoutielvalys geaaﬁa%% mo\&@éyg%n:leﬁt@ be
deQJessed and clos the anPfh yentln rthe(rorlnlf flow ererrllV ink outlet

miSssion or, an 0_1' |Y licatt mation Il'l lt)

52 to the nnt%fongl ass mf’t)In 22. Inthis’ re 8 ink present in %ﬂe passage
froFﬂofﬁ‘é%ISé%’H“ﬁﬁ?bﬁﬂl&%R}%’ §898' thes Fﬁﬁ‘egaﬁ SN 11 Vi P%‘H‘i%ﬁﬁ%
stafiefEriUntitithe 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 otherwise, the word
"comprise", and variations such as "comprises" or "comprising™, will be
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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. RRCOO3-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 publication (or information
derived from it) or known matter forms part of the common general
knovrigdge dnsadiels: of endeavour to which this specification relates.
RRO0003-SG 168 WHAT IS CLAIMED IS: 1. An ink refill unit for an ink
cartridge, the ink cartridge having a negatively pressurized ink storage
cornpartriyeiik thiat wiipplie srkrkrtddee-printh ead das sembhyyc et iimrsteifedicekfor
recepagothertiefilkunitpthe rgfitl umiiticemiprsing aal bodyrtontainigia guantity
of iaki andiR deckindoprtian with an ink outlet; wherein during use, upon

releasablg engagementwith heidntgrface, the docking portion establishes
fluid commu ication be&/veen tut‘?e bode¥ and the ink storage compartment

through the’ mngoptﬁ’ﬁ SUCA AL ISk 1S GYAWR FOM the body into the cartridge

because ﬁf’?ﬁ@%@&fﬂ?@%‘?@@%%ﬁﬁ‘?ﬁ@ﬁ?l&@tﬁﬁ@é PGSR An ink
refitrumitiatoo kdingtd ehaibnld Whiskeior tbres doekivryt fortidribhas erdiyerdctaator
formatiaasnant thedierface hasig hoimallyhelogsaddptetvalvedndsarnermally
opesnpiitighivalve, such that the ink outlet forms a sealed connection with the
inlet valve upon releasable engagement of the docking portion with the

interface. 3. An |n refill uni accordln to clalm 2w ereln the valve actuator
tO C alm, erein the

formations closs thé ouliet VAN Ehd subs.equenijiO ﬁe%omﬂﬁle ey Valveer

upBHTTEREaaxbie Bt G ethe B the tidRi g po D A RHI TRE T el ack e 4 Rn
inkhaefitk imipwecOrairgtded iaimediwhethein the valveracteletobfonmationsoare
twacspigobrilkevprajectiofns with a tri star cross section. 5. An ink refill unit
according to claim 4 wherein the ink outlet has a normaIIy closed valve that

is %OﬂflgUA’g ik gegpunq ?é%or}c.llmglﬂ) clgilrjridf EQremﬁle V§lec§ %tuap 95 CW hhg ottlet

inlet valve of the interface.
valve and subsequently opens the inlet valve upon releasable engagement of the docking portion with

the interface.

4. An ink refill unit according to claim 3 wherein the valve actuator formations are two spigot

like projections with a tri star cross section.

5. An ink refill unit according to claim 4 wherein the ink outlet has a normally closed valve
that is configured to open as the ink outlet forms a sealed connection with the inlet valve of the

interface.

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,
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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, RRO003-SG 169 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 acconalignt@eGlaifardge\wheraininthe interfacadas andialel valyeabiasediio

its glased.canfigyratian. aadtheLefilliuniteompiises sngagement formatians
or.r asapi ngaqging.the interface and an Inlet valve actuator for opening
forrel g)' L £ngagin ﬁFm interface and an inlet val f '

0€S not 1 m the 1in C_]CCthl’l F'OZ

the inlet valve as the refill unit engages t & Ink interface so that the ink in the
body is in fluid communication with the ink storage compartment. 8. A refill
unit accotdsAty 1 etatriine eerdinvbasenrefill unit interfaces with the ink storage
compartrientaiachnonalybpénsout et dehdeonéipndatiee refill unit further
compriseseeagageaptfoumatians famalaasakly.epgaginghihe inkrstormge
compariment and.apanl ek valve.sctuaiatien.alesing e qutletyalyg.as.the
refill unit en ages, the ink storage. compartment, 9. A refill unit according to
],nkl the ho 1 1n_ 1d commuynicati with the torage compartment .
claim 11, vjhé%em. the printhea assemb?y as an aprray of nozzles, and during
use, the ink storage compartment is maintained at a negative pressure to
avéid inativéhentdRfegkagdrfromheifé nozzles; the refill unit further
comprisese refil ink outietsaid e igpressutiringanragementy uonutlet valve;
engagement of the refill unit with the ink storage compartment, the

fepreSSU'Eh% g %ﬁ%ﬂ&%ﬁ?i@gﬁ&ﬁéﬁf&%@nyRUrL%Q%M‘é’é@%ﬁHM&HEGSSGd
as the ink from the t%Oqu'tFe drawn into the ink tgjtgorl?tge om Iﬁertr@ﬁm .througsh

stor; econrgar ment and an t valve actuator for closin t valve a unit enga
the Ink outlet y the negative pressure untll pressure equalization; and upon

subSdtuEHEdTSBRY R Ement of the refill unit from the ink storage

compartment, the repressurizing arrangement releases the inwardly
depressedrgaininpfathedinksttiagevdemipartment to re-

the printhead assembly has an array of nozzles, and 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.

10. A refill unit according to claim 1 incorporated in a cartridge for an inkjet printer, the

cartridge comprising:
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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:
RR0003-SG 170 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 negativ@epresstge dinpaenak istarage campasdment faeaxniding ximasvertent

inkJeakags framathe Nasles k& tafilluinit according to claim 1, wherein: the
interface hag yalves for. controllin |nk flows into, an l%f the st ra%

a/ Lﬁ) plying for supplying 1n pa rint e arra 0
compartment; and the re uni urther C0m I’ISGS an |n out et an

actuators fBF%i‘éf&fa%H’é RGARE S HAER ?ﬁ81ﬁ%?me&H‘itbgﬁedé‘@%‘gatﬂéh?ﬁf’é?f’é%e
SUETF HIRERTHR RENA A EIAREE VA BILIANS HHEeRVeria SO pratrste fenitaiding
seduéncey hR leAsefitbunit agebrding to claim 1 for refilling an ink cartridge
that forms part of an inkjet printer, the printer also having a printhead, control

cirgylitry gqglggnip;g%g tgquaqglltp%g}g]y engaging the refill unit, wherein the
refill unit furthe comprises an in OU“%&%&O@%P Y tchglt for storln

fi as'va Vef or controllin ée oh é) nt;
mformatlon re atlng to at least one characteristic Oft ein wherein,

duf‘fﬁlg use, the memory circuit allows to the control circuit to interrogate it to
verify thathereifriiidutiher pefifirngh s ntads kaor thee prieitder E3ame Bfivalysit
aceoeding dilclaimdieinderperatedubh daptinthiead mainienantevassambly for
anpifkietpenthrad.. the printhead having a nozzle plate with an array of
nozzles formed therein, the printhead maintenance assembly comprising: a
capper tq cover the arra of nOﬁIrrewhen thELpranhelgd IS not |n se; and, a

1 unit accor to clai nin that forms part o an kjet
cleaner for enga nozzie ate a Wlp across the nozzles,

whiish ferere “iﬁ’vc@ﬂ‘&}PFé HEEAISEH B §ﬁ1‘§t¢§f6‘§§°b‘iflﬁéa‘€éﬁﬁé?
A r‘é‘fﬂFfE}IfHPlaccordlng to claim 1 incorporated in an inkjet printer comprising:
a printh eaﬂeWilﬂﬂlaﬁfalrﬁa‘yfmﬂﬁozziﬁSps 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.

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 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 motorized drive for moving the maintenance assembly between the capped
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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 RR0003-SG 171 position and the uncapped
position. 15. A refill unit according to claim 1, 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 engagement formations for
relpasablyangagingdbsiinterface, the engagement formations being formed
on the transverse centre line of the base plate; and the centre of the ink outlet
IS S‘Qace%frprnurtlgecg)? ISVETSE, | cenjre. i line. 16. A refill unit according to claim
1, wherein: the Ink storage com artment is partially defined by a tubular
flexible Wi taRE'Y %6?121%? %WH{‘eHSH‘B‘r?‘éf}ﬁ 1 srcary e Tesibie
tubirsfestiall by a predetermined amount; and the ink refill unit further
comprisel: aflurdlitytef constrcticractuatorsidor faatiratibly dnesognistichiore.
meshapigMeasdhadnk safifl unit ngagesihe ntefaceandielgasesdhe
Constrictign. mechaRismas g iekdglilhuniidisengaggs the interface. 17. A
refill unit according to claim 1, wherein the ink refill unit further comprises: an
ink outlet for engaging a complementary ink inlet in the interface; and a spigot
exténding FFOMThEBEEF FOFHSENIETE an aperture in the interface, and
wherein theltatrascioys sestivnaphibdespig by siReydl b tnellshape defined
by dtveraperturddtsneiostrsuib@dnic fefibiisubarrectlpimaichedniadhecartidge.
18mAikefillivnit aceardingite claimid, fusRer CamMpHSg: anuink @lditetsfation

€ ”&@&%&&a%@l&l@éﬂﬁﬂl@%@& inlefnhe.sanidos:. endAvizualindicatar.to

%Yl!g% vis alin e'sctﬁt'ﬁ)nrér vh hen a predetermined quantity ink has flowed

from the refill unit to the cartridge. A refill unit according to claim 1
incorporated in an inkjet printer comprising: an outer casing with a hingedly
molinted/paiieforcaneinsy itsimteritsreiaid iakerbldleiHoutseePwithir the outer
casing fomsupponting @neinkcaniidgenthekonadiedravingca ahingedly mounted
lid that opeps.texallew: the kweartidge-denke.nsettedandemeved, wherein
the hinge,axisof R id And 106, Ding e, axis: L iieRANE! R ReRaraligl A0 ©

ensure the ink refill is correctly matched to the cartridge.

18. A refill unit according to claim 1, further comprising:
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.

A refill unit according to claim 1 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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the lid and the panel both open in the same direction. RRCOO3-SG 172 19.
A refill unit according to claim 1 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 selective biasing mechanism, such that the printhead contacts and the
corresponding contacts are biased into engagement during printing and
releasedArem biasedengagamentahandinstalingpancemeopingsthe printhead.

20. A refill. upit-ascRrdingt Q- Gl L dNGARE RIS SR AR HHGSIRURLES for

comprising:, /eniaseabie,pagewidth printhead with an array of nozzles and
printhea Sntacts for transmitting power and print data to the nozzles;

correspoft iy EUREE for SUPDIARG R PEWEr depRine astices tpges: and
printhead ¥SAECISS AREcAeBVet hEmbe PP oRme AtdskfreeRoayah and
closedcpositions ivwhesairmmtithegpenipositichsctiephintheag cammbehinstalled
or remmed aRddha.gavaeadnember is in the closed positions during printing,
such that the printhead contacts and the corresponding contacts are moved
intgoenga}jgree ent Whe(ﬂnthe over member.is mq{vegd to the closed positions,

unit accor to clai orated 1n an rinter com
an

the printhead contacts and tﬁléoéporrespona}r{ ontacts. glsllsné:nga e when

the covef "TR&THBEPIETHGUBY IS HhE B pEHHOLRBHE BREBHSIS s L3

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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