INK CARTRIDGE WITH PRINTHEAD MAINTENANCE STATION FOR INKJET PRINTER 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
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the present invention are hereby incorporated by cross-reference. 6,795,215 10/884,881 PECO1NP

09/575.109 10/296 5@6 (@g?g]y%)(i]iﬁ’rfﬂ PRINTHEAD MAINTENANCE STATION FOR INKJET
PRINTER

FIELD OF THE INVENTION

The present invention relates to printers and in particular inkjet printers. Specific aspects of
the invention relate to carfridges for printers, printhead design and maintenance, as well as other

facets of printer operation.

CO-PENDING APPLICATIONS

The following apphications have been filed by the Applicant simultanecusly with the present
application:
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corresponding application number, once assigned.
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10/727,210 10/727,257 10/727,238 10/727,251 10/727,159 10/727,180 10/727,179 10/727,192
10/727,274 10/727,164 10/727,161 10/727,198 10/727,158 10/754,536 10/754,938 10/727,227
10/727,160

Some applications have been listed by docket numbers. These will be replaced when

application numbers are known.

BACKGROUND OF THE INVENTIOQN

Traditionally, most commercialiy avaiiable 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 arg integral with the printer unit,

This is especiaily the case with inkjet printers that employ a printhead that traverses back
and forth across the media as the media is progressed through the printer unit in small iterations. In
such cases the reciprocating printhead is typically mounted to the body of the printer unit such that it
can traverse the width of the printer unit between a media input roller and 2 media output roller, with
the media input and output rollers forming part of the structure of the printer unit. With such a printer
unit it may be possible to remove the printhead for replacement, however the other parts of the print
engine, such as the media franspoert rollers, control circuitry and maintenance stations, are typicaily
fixed within the printer unit and replacement of these parts is not possible without replacement of the
entire printer unit,

As well as being rather fixed in their design construction, printer units employing
reciprocating type printheads are considerably slow, particularly when performing print jobs of full
colour and/or photo quafity. This is due to the fact that the printhead must continually traverse the
stationary media to deposit the ink on the surface of the media and it may take a number of swathes
of the printhead t¢ deposit one line of the image.

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

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

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

be readily employed within a standard body of a printer unit and is constructed in a manner that
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PEA29US 10/854,521 10/854,522 10/854,488 10/854,487 10/854,503 10/854,504 10/854,509
10/854,510 10/854,496 10/854,497 10/854,495 10/854,498 10/854,511 10/854,512 10/854,525
10/854,526

ensures that all the necessary parts of the print engine are configured in a manner that enabies

consistent, high speed printing.

SUMMARY OF THYE INVENTION

In a first aspect the present invention provides a cartridge unit for an inkjet printer, the cartridge unit
comprising:

an ink storage compartment and an ink feed system for conmection to a 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 1o

expand the variable storage volume to generate a negative pressure therein.

Without negative pressure, an ink meniscus can bulge from the nozzles. The meniscus will ‘pin’
itself to the edge of the nozzle aperture and may be strong enough to stop ink leakage. However,
paper dust or other contaminants will eventually stop the bulging meniscus from pinning itself on the
nozzie rim and leakage occurs. A negative pressure in the ink storage volume makes the meniscus
invert back into the nozzle aperture. As the meniscus does not bulge out of the nozzle, paper dust on
the nozzle surface does not break the surface tension to cause leakage.

In some embodiments, the ink storage compariment 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. The opposed wall
section may be biased with a constant force spring.

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

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

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

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

therewith,
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10/854,516 10/854,508 10/854,507 10/854,515 10/854,506 10/854,505 10/854,493 10/854,494
10/854,489 10/854,490 10/854,492 10/854,491 10/854,528 10/854,523 10/854,527 10/854,524
10/854,520

Optionally the printhead assembly is a pagewidth printhead assembly.

In & further aspect there is provided a cartridge unit, wherein:
the negatively pressurized ink storage compariment has an interface for receiving a refifl unit for
refilling the ink storage compartment, the interface having an inlet valve biased to its closed
configuration; and
the refilf 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 bady is in fluid communication with the ink storage compartment.

in a further aspect there is provided a cartridge unit, 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
a docking portion having an ink outlet and valve actuator formations, the docking portion, during use,
releasably engaging the interface to actuate the inlet and the outlet valves so the cartridge fills with

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

1n a further aspect there is provided a cartridge unit, wherein:
the negatively pressurized ink storage compartment is arranged to be refilled by arefill unit viaa
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 vaive 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 refilied by a refill unit; and

the refill unit comprises:
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10/854,514 10/854,519 PLTO36US 10/854,499 10/854,501 PLTO39US 10/854,502 10/854,518
10/854,517 PLT043US 10/728,804 10/728,952 10/728,806 10/728,834 10/729,790 10/728,884
10/728,970

a body containing a quantity of ink;
an ink cutlet; 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
egualization, and which, upon subsequent disengagement of the refili unit from the ink storage
compartment, releases the inwardly depressed part of the ink storage compartment to re-establish the

negative pressure.

In 2 further aspect there is provided 2 cariridge unit, wherein:
the ink storage compartment has opposed wall sections connected by a flexible wall arrangement to
define the variable storage volume;
the cartridge unit further comprises an ink feed system for supplying for supplying ink to a printhead
wilh an array of nozzles; and

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

inadvertent ink leakage from the nozzles.

In a further aspect there is provided a cartridge 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 inte, and out of, the
storage compartment; and
the refill unit comprises:
a body containing a quantity of ink;
ant 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 inferface 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

RRCO18-5G 6



10/728,784 10/728,783 10/728,925 10/728,842 10/728,803 10/728,780 RRCO018-so 10/728,779
10/773,189 10/773,204 10/773,198 10/773,199 10/773,190 10/773,201

a memory cireuit for storing information relating (o 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 printhead having a nozzle plate with an array of
nozzies formed therein,
wherein the printhead maintenance assembly comprises:

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

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

being positioned between opposing sides of the capper.

I a further aspect there is provided a cartridge 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 nozzies; and
a motorized drive for moving the maintenance assembly between the capped

position and the uncapped position.

In & further aspect there is provided a cartridge uni¢, 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 cenire line,
In a further aspect there is provided a cartridge unit, further comprising an interface for engaging an

ink refill unit for replenishing the carfridge,

wherein the ink storage compartment is partially defined by a tubular flexible wall,
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10/773,191 10/773,183 10/773,195 10/773,196 10/773,186 10/773,200 10/773,185 10/773,192
10/773,197 10/773,203 10/773,187 10/773,202 10/773,188 10/773,194 10/773,193 10/773,184
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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 an ink outlet
for connection to an inlet port on the interface, and a plurality of constriction actuatoss 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 & further aspect there is provided a cariridge unit, further comprising a refifl unit and an interface
for engaging an ink refill unit for replenishing the cartridge, the ink refill unit 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 inz 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 fo the cartridge.

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 & complementary ink infet 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 panef 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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10/760,273 10/760,187 10/760,182 10/760,188 10/760,218 10/760,217 10/760,216 10/760,233
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a replaceable pagewidth printhead with an array of nozzles and printhead
contacts for transmitting power and print data {o 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 carfridge unit, wherein the inkjet printer comprises:

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

correspending 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 info
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 unit, further comprising:
an ink feed system for supplying ink from the or each ink compartment to & printhead; and

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

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

corresponding ink storage compartment.

I 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 circuilt support structure for mounting in the printer adjacent a media feed path;

and
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10/760,194 10/760,238 10/760,234 10/760,235 10/760,183 10/760,189 10/760,262 10/760,232
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6,623,101

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 cjection nozzles formed on a substrate;

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

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

with the ink feed conduits, polymer sealing film being more than 25 microns thick,

I another aspect the present invention provides a cartridge unit for an inkjet printer, the cartridge
unit comprising:
an ink storage compartment and an ink feed system for connection to a
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 velume to
generate a negative pressure therein; such that,

ink does not inadvertently leak from the ink ¢jection 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
recetving the refill unit, the interface having an iniet valve biased to its closed configuration, the refitl
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 cariridge 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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6,406,129 6,505,916 6,457,809 6,550,895 6,457,812 6,428,133 1J52NP 10/407212 10/407207
10/683064 10/683041 10/882774 10/884889 10/922890 JUMO08 US JUMO09US JUMOIOUS

In one preferred embodiment, the interface has an outlet valve and the refill anit further comprises an
outiet 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
vaive is closed before the inlet valve is opened as the refill unit engages the ink interface. Optionally,
the inlet valve actuator and the outlet valve actuator are both spigot-like projections with a tri-star
cross section for robust bending resistance in all lateral directions. Optionally, the ink storage
compartment is negatively pressurized so that the quantity of ink is drawn from the body when the

refill unit engages the ink interface.

Optionally 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.

Optienally the inlet valve actuator and the cutlet valve actuator are both spigot-like projections with a

tri-star cross section for robust bending resistance in all lateral directions.

Optionally the ink sforage compartment is negatively pressurized so that the quantity of ink is drawn

from the body when the refill unit engages the ink interface.

In a further aspect there is provided a refill unit incorporated in a cartridge unit for an inkjef 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 nozeles,
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 gjection nozzles.

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

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

the refilt 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 inferfaces with the ink storage compartment via a normally open outlet valve; and
the refill unit further comprises an outlet valve actuator for clesing 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 compartment is
maintained at a negative pressure to avoid inadvertent ink leakage from the nozzles;
the refiil unit further comprises:
an ink outlet; and

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

establish the negative pressure.

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

the ink storage compariment 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 onc of the opposed wall sections is displaceabie 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

RRCO18-8G 12
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the refill unit further comprises an ink outlet and valve actuators for actuating the valves when the
refiil 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 ¢ircuit 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

inl 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,

& cleaner for engaging the nozzle plate and wiping across the nozzies,

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

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

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

a motorized drive for moving the maintenance assembly between the capped

position and the uncapped position.

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

an ink storage compartment;
a docking portion for engaging the interface of the cartridge, the docking portion having a base piate
with an ink cutlet for connection to an iniet 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 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,
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 reieases 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 refiil unit,
wherein the ink refill unit further comprises:
an ink outlet for engaging a complementary ink inlet in the inerface; 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 refifl unit for replenishing an ink cartridge in an inkjet printer,
wherein the ink refill unit further comprises:

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

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

flowed from the refill unit into the cartridge.

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 parailel, and

the lid and the panel both open in the same direction.
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In g 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 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 replaceabie 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 instailed or removed, and the cover member is in
the closed pesitions 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.

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

at feast one ink storage compartment;

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

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

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

corresponding ink storage compartment.

In a further aspect there is provided a refill unit, wherein the printhead assembly comprises:
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a printhead integrated circuit formed on a wafer substrate using lithographically masked
etching and deposition technigues;

an integrated circuit support structare 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 stracture.

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 thar 235 microns thick.

In a third aspect the present invention provides an ink refill unit for an ink cartridge, the ik cartridge
having a negatively pressurized ink storage compartment that supplies ink to a printhead assembly,
and an interface for receiving the refill unit, the refill unit comprising;

a body containing a quantity of ink; and
a docking portion with an ink outlet; wherein during use,
upon releasable engagement with the interface, the docking portion establishes fluid communication
between the body and the ink storage compartment through the ink outlet such that ink is drawn from

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

Automatically establishing a fluid connection upon engagement with the cartridge, makes the use of
the refill unit very simple and intuitive. Using the negative pressure in the cartridge o 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
nonnally closed inlet valve and & 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 infet
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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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.

Opticnally 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 reieasable engagement of the docking portion with the interface.

Optionally the valve actuator formations are two spigot like projections with a @i star cross section.

Optionally the ink outlet has a normally closed vaive that is configured to open as the ink outlet forms

a sealed connection with the inlet valve of the interface.

It a further aspect there is provided a refill unit incorporated in a cartridge unit for an inijet 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 z variable sterage 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 ¢jection nozzles,

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

the interface has an inlet vatve biased to its ciesed configuration; and

the refill unit comprises engagement formations for releasably engaging the interface and an inlet
vaive actator 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 normaily open outlet valve; and

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

storage comparfment,
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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 compartment is
maintained at & negative pressure to avoid inadvertent ink leakage from the nozzles;
the refill unit further comprises:
an ink cutlet; and

& repressurizing arranggment;
upon engagement of the refil! 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 refiil unit incorporated in a cartridge for an inljet 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 displaceabie and biased to expand the variable ink
storage volume {o creafe 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 vaives 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, contrel 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 10 at least one characteristic of the ink, and
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wherein, during use, the memory circuit allows to the control circuit to interrogate it to verify that the

ink in the refil! 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 mainienance 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.

T a further aspect there is provided a refill unit incorporated i 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

positicn and the uncapped position.

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

the docking portion has a base plate with an ink outlet for connection to an inlet port on the
interface;

the refill unit further comprises engagernent 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 aspeet 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 phurality 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 cornprises:

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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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, 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 refiil unit into the cartridge.

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

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

a cradie 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 inkiet 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 info engagement during printing and released from biased engagement when

installing or removing the printhead.

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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CAF003US CAFO0O4US CADOOIUS RRCO018-SG2 Some applications have been listed by
docket numbers. These will be replaced when application numbers are known. BACKGROUND OF
THE INVENTION Traditionally, most commercially available inkjet printers have a print engine
which forms part of the overall structure and design of the printer. In this regard, the body of the printer
unit is typically constructed to accommodate the printhead and associated media delivery
mechanisms, and these features are integral with the printer unit.

In a further aspect there is provided a 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.

In a further aspect there is provided a refifl unit incorporated in & cradle for holding an ink cartridge
within an inkiet 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 an ink refiil unit for replenishing the

correspending ink storage compartiment.

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 cireuit for fixing the printhead integrated cirenit to the integrated circuit support structure.

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

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

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

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

wherein polymer sealing film is more than 25 microns thick.

In a 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
refili unit comprising:

a body containing a quantity of ink; and
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This is especially the case with inkjet printers that employ a printhead that traverses back and forth
across the media as the media is progressed through the printer unit in small iterations. In such cases
the reciprocating printhead is typically mounted to the body of the printer unit such that it can traverse
the width of the printer unit between a media input roller and a media output roller, with the media input
and output rollers forming part of the structure of the printer unit. With such a printer unit it may be
possible to remove the printhead for replacement, however the other parts of the print engine, such as
the media transport rollers, control circuitry and maintenance stations, are typically fixed within the
printer unit and replacement of these parts is not possible without replacement of the entire printer
unit. As well as being rather fixed in their design construction, printer units employing reciprocating
type printheads are considerably slow, particularly when performing print jobs of full colour and/or
photo quality. This is dU&{d tHE fEEtthEt tREprntHERd Thtistcott AT ATTsE e stationary media
to deposit the inke@pitie surface of the media and it may take a number of swathes of the printhead to
deposit one line of the image. Recently, it has been possible to provide a printhead that extends
the entire width ofdhesprigt mediasothatdhel printbeadcansemainstatioparynas the media is
transported pasttha-prinhead .Sugh systems greatly.incraasethespeadat whigh printing can occur
as the printhead;padoRgeE ReRds Q-Rarforma aumberof.swaihesiio.depasitRdipe, of an image, but
rather the printhgad;can.denasitthe.jnk op fheamediaas:it maves.pastat Highsspeeds. Such

printheads have, fiade, PASSIRE. 0 REHOMML I GPIOT A R0FRLANGNNG Al spesds o the viinity of 60

pages per minute, speeds rewous,ly unattainable with conventil?nal in etgrinters. Such a
. . estab s{wd the ﬁlS a high liiel [1i] unit fo shut the outlet valve
pagewidth printhéad tygica

ihpod of leakage, By designing the re
: y fequires high precision and high speed paper movement, and as such,
the entire print eRdifE EpTiitHE%a  PAPEr HaiaE R SENERSHE BHSRORHETEREtry etc) must be
configured accoféfitii*to ensure high quality output. Accordingly, there is a need to provide a print
engine having a pagevwidtd printlresidhthal tasdsenagein ermplityedywvithity aStaridard body of a printer
unit and is construttednigemanaerithatuensuregithaiialktherrfdcessanryeparisiabtize print engine are
configured in a manretthaienables censistenixhigh speed prining.Std MMARN @ THE INVENTION
In a first aspect the,preseRtinvention provides acaridge unit araninkiel pes.the cartridge unit
comprising: an i@&%M&@H?@QMW%@Q&%M&Q%ﬂ&&fﬁ_@%@ﬁ!ﬁmc@aﬁo@9@&%P&%ti@ea printhead .
assembly with an array of jnk ejection nezzles; whersin, J0e, nk,slqrage,compartment has a variable
storage volume gnd, a Cispiagpaple.wall seetion biased 1q,expand. e yariable storage volume o
generate a nega?l% pPéssuret erein. W? out negativé pressure,”an’in meniscus can bulge from the
nozzles. The mefiideUs (i PRPITEEH Yo e Bd b or e hb 22 &B& e /e 8Ramay be strong enough to
stop ink leakage “H&&fer, paper dust or other contaminants will eventually stop the bulging meniscus
from pinning itself on the nozzle rim and leakage occurs. A negative pressure in the ink storage
volume makes tlietimghiseins snver tdhaoknintbatheino zate apérief i Sithe arerisousndoes not bulge out
of the nozzle, papet dushon theinozrtesufatesdeessotidieakdhe-smfaece. tension to cause leakage.
In some embodiments, the ink storage compartment has opposed wall sections connected by a

flexible wall arrapgementdoidefine.dbs.vaiableink.slarags: ¥olumearSuch.thrtare af.the opposed wall
sections is displaceable. and.biased 1o, expandheHatiaRle.I0k SIORAE. YlYmE..T he opposed wall

section may be biased with a constant force spring. Optionally, the printhead assembly is fixed to the
cartridge unit for removal and replacement therewith. In another option, the printhead assembly is a

- . %pélanallg the 1;18\ ValB actualor ﬁnd i e outlet valve actuator are both s%}ﬁotwhlfei;im ections with a :
pagewidth printhéad assembly. Optionally the ink Storage compartment has opposed wall sections
connected by a fleXbrEET arfIAgatteRP g defiie e AratiahETik storage volume; such that one of
the opposed wall sections is displaceable and biased to expand the variable ink storage volume.
Optionally the opptsety wakiseetion isdiabedhwdthk autandtaat foreassphirigk outlet opens

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

compartiment.
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Optionally the pnnthead assembly is fixed to the cartridge unit for removal and replacement therewith.
Optionally the printhead assembly is a pagewidth printhead assembly. In a further aspect there is
provided a cartridge unit, wherein: the negatively pressurized ink storage compartment has an
interface for receiving a refill unit for refilling the ink 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 unit,
wherein: the negatively pressurized ink storage compartment has an interface for receiving an ink refill
unit for refilling the ink storage compartment, the interface havir]dg a normallk{ closed inlet valve and a
normally open olitet-aItEcnbt it éoiihtincanomehith temr b aye Coiiartment; and the refill
unit comprises: §4a@diFEontaing a quantity of ink; and a docking portion having an ink outlet and
valve actuator formatitsngk thedoakingportion dirhg susdoreleasabhte ngdgm g thelinterface to actuate
the inlet and thevoutleinabves sodtheceastridge fills with ink from the body because of the negative
pressure in the ink-storage canparment IR afinthesaspachiheredspravided a-cartridge unit, wherein:
the negatively pigssurizeddnk SiQrRge-COMRALMERLIS Alangeddo-hetsfilleddpy:a refill unit via a
normally open oyfletvalve-ang:dhe:efill uniscompyises:

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

the ink storage compartment has an interface for receiving the refifl unit, the interface having an inlet
valve biased 1o 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.

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 refiil unit, the interface having
a normally closed inlet valve and a normally open outlet valve, both in fluid comynunication with the
ink storage compartment,

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

wherein during use, the docking pertion 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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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
guantity of ink; an ink outlet; and a repressurizing an:angement 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 unit, wherein: the
ink storage compParFEHHES BpseR (HacEbetions d6mhaeked ByPa Hedilfe wall arrangement to
define the variabtersteiagpervoterai ctheechy e dimefattig picomiprises eaipkefadesystem for
supplying for suppiyisighinketovarpssiread with an array of nozzles; and one of the opposed wall sections
is displaceable and biased to expand the variable storage volume to create a negative pressure in the
ink storage compartmenisfer aveidingdnadvertentibkleakagedrarthe nezzles: lin.a further aspect
there is provided a.cartridge;init, wherein: the ink storage compartment has an interface for releasably

engaging with a gefill ynit forrefilling. e, Ik SIPIA0E.£AMPARMAN, ARG INGHTAGE Naying valves for

controlling ink flqc\}/vdseﬁhpet%ag&% out gg;‘get\bcqu%te%naage compartment; and the refill unit comprises:

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 refili unit, wherein:

the interface has valves for controlling ink flows into, and out of, the storage compartment; and
the refiil 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 vaive in a predetermined

sequence,

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

wherein the refiil 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 fo the control circuit to interrogate it to verify that the

ink in the refill unit is suitable for the printer.

In & 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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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 nterface for
eleasably 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
an ink outlet; and 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 printhead having a nozzle plate
with an array of nozzles formed therein, wherein the printhead maintenance assembly comprises: a
capper to cover the EayerisZAes Wt He BrintAeatce A8 eI sEa Y aneroreraed igtleaner for
engaging the noZ#le priteramdsivdping across the nozzles, the cleaner being positioned between
opposing sides of the cappertmadfuitheraspectthe radsEnovide drarcartsdgeyumitiswherein the inkjet
printer comprisesi aprithead with amwamay-obnezzlesm the Andintenance assembly for moving
between a capped positionwhere the.assemblycovarsthesaiaywofnegeles, and an uncapped position
spaced from the gray 0f AoZzles: .. @ 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 refiil 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

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

Tn 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 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.

I 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 cutlet for engaging a complementary ink inlet in the interface; and
a spigot extending from the body for insertion in an aperture in the inierface, 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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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; 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 pdHiBHforeRgaTifg e TitePfaed B the edraiags e SeRiipBition having an ink
outlet for connectioiiitd ainkinfduportidn dwerirterface, and a plurality of constriction actuators for
actuating the constrictisinimechanismias therkerefikuniténgagesdhendnterface and releases the
constriction mechanisavias! thecinkisefiliunitidis engagesth e jnlesfacel gnma-funther aspect there is
provided a cartridgedthit. furthencampasinga. refill unit and an interface for engaging an ink refill unit
for replenishing the cartridge, the ink refill unit comprising: a body containing a quantity of ink; an ink

outlet for engagiﬂrgi %%Q%QJS '%]?&!‘;E%@EM&MQ@F Jmt}uﬁezj&%g%%%emgcmbly 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
hinged!y mounted lid that opens to allow the ink cartridge o be inserted and removed,
wherein the hinge axis of the lid and the hinge axis of the panel are paraliel, and

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

In a further aspect there is provided a refill vnit, 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 selective biasing mechanism, such that the printhead contacts and the corresponding
contacts are biased info 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 replaceabie pagewidth printhead with an array of nozzles and printhead contacts for
fransmitting 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 instailed 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 fo the

open positions.
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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 a cartridge unit engageable with an ink
refill unit for replenis 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 rid 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 Eaitriviere: tipitiswhiddesiprifieivijetnsriister compeisasn hieeplisebble pagewidth
printhead with arrartayrofrmezzles and printhead

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 refilt 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 infegrated circuit formed on a wafer substrate using lithographically masked
etching and deposition technigues;

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 nozzies formed on a substrate;

a pluratity of ink feed conduits for establishing fluld 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.

Iz a fifth aspect the present invention provides a refill unit for refiliing 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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contacts for transmitting power and print data to the nozzles; corresponding contacts for supplying the
power and print data to the prin head 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 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 MR EPEEIHE ‘Cs&dEpBSitions, and the printhead contacts and the corresponding
contacts disengagekwienatide cover member is moved to the open positions. In a further aspect there
is provided a cartridges upitsshuirtiter-cemprisirggiran ink feed system for supplying ink from the or each
ink compartmentiie aprintheadiand aimaintenancestatiemnior engagiagheprataead to perform one
or more maintenanes:fiBeHonRssdRAdWihekAsRRehihey ebsRiOM dedia-Gattkigdgeunit arranged to be

held by a cradle withindhe:inkigl Lunief.the.csadlg.comnrising. a.pirality of inferfaces respectively
corresponding t%qm§z§;0%g%%? compartments, each of the interfaces being configured to receive all ink

refill unit for replenlnssmrs]% thed.corres ongillpgegﬂ%n%t%g%ﬁ compartment. In a tjurther aspect there is

provided a cartri%’e unij . W 3?5’????1?t6rln eres a printhea cogmcpo?igaiﬁa?m’ a printhead integrated
repressuriZing ar t releases the inwardly depress T, o 1
circuit formed on“A WATEPBEHATE TEiTy HASY AP ESRY SR B Stifh g HRY d8 S d&ition techniques:

establish the negative pressure.

The ink storage compartment is maintained at a negative pressure to avoid ink leakage from the
printhead. However, during an ink refill process, the negative pressure is removed when the ink
storage volunie is filled to capacity. Without the negative pressure in the ink storage compartment,
there is a high risk of ink leakage. By slightly increasing the compartment’s capacity as soon as the
refill is disengaged, the negative pressure is re-established. Depressing a part of the ink storage
compartment during refilfing will reduce its volume. However, when the refiil unit releases the
depressed part, the capacity is correspondingly increased and negative pressure is re-established.

In some embodiments, the ink storage compartmert has a flexible wall portien and a constriction
mechanism wherein during use the repressurizing arrangement engages the constriction mechanism
to make it constrict the {lexible wall portion inwards. Optionally, the constriction mechanism has two
axially spaced, rectangular collars with four panels extending between them, one of the panels being
situated on each side of the rectangular collars respectively, and the pressurizing arrangement is four
constrictor actuation projections arranged to engage the four sides of one of the rectangular collars
and, in use, push it towards the other collar so that the panels bow inwardly fo constrict the flexible
wail, Optionally, the ink storage compartment has an iniet valve and an outlet valve, and the refili
unit further comprises an inlet valve actuator for opening the inlet valve as the refill unit engages the
ink storage compariment, 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 cutlet 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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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 unit, wherein the printer ncorporates 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, polymer sealing film being more than 25 microns thick. In another aspect the present
invention provides a cartridge unit for an inkjet printer, the cartridge unit comprising: an ink storage
compartment anPHRA K fdEd SHREPIOF CONMRLRYN t8'a Pt At sSSP With an array of ink
ejection nozzles™mhariing use thiiepirikidtorarpacepiitsandnthagcaovarablenstordgé volume and a
displaceable walksettibnibiasedtocexpanddthe variable storage volume to generate a negative
pressure therein; such that, ink does not inadvertently leak from the ink ejection nozzles. In a second
aspect the preseniinverlicn pravides.arefilswiitianreiling aipk.staragescampaitment that supplies
ink to a printheagl. asegmbly. thenibk staragecompariment iaving anlnteracsfor receiving the refill
unit, the interface haying g@dﬁg@;ﬁmw@m 39931@5'}& Jasad.configurae 9%@%@' unit comprising: a

body containing a quantity o and an inlet val ea uator for openi tvalve as the refill unit
r%t(% q? M‘Sl Y 1[’1 3¢, l["l (IP%‘LGQ er o

I it 1 t
engages the |nk| rface so tFlatt e Ink in the arbCG V I s in fluid communication Wlf]ﬁ the ink storage

compartment. BY CORRGTRRY e 18 § 'r‘i’lfl R ?ﬁ‘t’% Spens 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 reduBeiathits inh roveLta petsr ARt & aht Op erdtichal itefHe frinthead nozzles.

further comprises an inlet valve actuator for opening the inlet valve as the refill unit engages the ink
storage compartment, and an outlet valve actuator for closing the outlet valve as the refill unit

engages the ink storage compartment.

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

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

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

the ink storage compartment and an ink feed system for connection to the printhead assembly
with an array of ink ¢jection nozzles,
wherein the ink storage compartment has a variable storage volune 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 compariment.
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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 valve actuator are both spigot-like projections with a tri-star cross section for
robust bending resistance in all lateral directions. Optionally, the ink storage compartment is negatively
pressurized so that the quantity of ink is drawn from the body when the refill unit engages the ink
interface. Optionally 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 valve ctiizteraame: heths spigisttike g e tiorscapitteehtrios teanessissrgeestiorrdor robust bending
resistance in all laterakdirestions «@ptiondily thedxikestorafeucomhpartime tvissnegatiirely pressurized so
that the quantity fdnikisvaramn:fromithedodywiendie refitunitengages thedrkdpterface. In a further
aspect there is paviged.a refill unit incorporated in a cartridge unit for an inkjet printer, the cartridge
unit cComprising: yhere ek HRIRQE CORpRar Uﬁ@ﬂkgﬁﬂgoﬁﬂam fead systemfor.connection to the
printhead assen}pl,;{a%w ,an array of ink ejection nozzles, wherein the ink storage compartment has a
variable storage \{10rem %lgqge%d ds&ace%tl%ll?r egllé! ectlaon (lgqnstg ac'ggoex ﬂg the V%\(Iab|e storage volume
to generate a negative préssure t theréin, suceh ?1 ink does not ina vertent from the ink ejection
nozzles. In a furﬁliéerl ‘éaévﬁs R{THETEYS PRV Vihah i [?“e?‘ilb(’dﬁ e Orféfllﬁ”eﬁ?éver‘i’f%?flﬁ?délﬁééka normally closed
inlet valve and a*B#iam8f5eh 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 formatidnsiuhln ecctiiwinigruseeteledsablyrengages the interface to actuate the inlet and the
outlet valves so thecicaririclgeditiswith imkdrgmdhe-bedy because olithesnegativeé pressure in the ink
storage compartment: lniafusthenmaspechibere isprovidedastafilhLaite whereirsthe refill unit interfaces
with the ink storagg,£QMPALIMERtViAa&AFNAHYLRER utiekvalve:. angihetefill knikfurther comprises
an outlet valve agfuator. far clasing the outlet valve as the refill unit engages the ink storage
compartment. In a further aspect there is provided a refill unit, wherein:

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 variabie 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 velume to create a negative pressure in the ink storage compariment 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 vaive actuators actuate the valve in a predetermined sequence.
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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 reestablish the negative pressure. In a further
aspect there is provided a refill unit incorporated in a cartridge for an inkjet printer, the cartridge
comprising: the ink storage compartment having opposed wall sections connected by a flexible wall
arrangement to JEfHE A SIS AR SoragE VBitet R drdr Ak featrsysterti i supplying for
supplying ink to Bigstinthedes Witk alfe bavas ofirszslestidiersinyneivfie bpieged wall sections is
displaceable andrpigaseteteiéxpand the variable ink storage volume to create a negative pressure in
the ink storage campasmentfofisioidingsinadvertentinicleakage frontthe nozzies. In a further aspect
there is provided-a:refill amaits swherelriithetotarfaga has valves for controlling ink flows into, and out of,

the storage compastment; andthe fefillnnitivithen.comprises andnk.outlel and yalve actuators for
actuating the valyes when the refilunif gngages 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 réASEbRI EHGAGIRG the F&Till GRiE WiRereiR T et G TuRRE cSiiiprises an ink outlet
and a memory cifbtiPTtStofimy ARGt Felatift 18 &t ¥eu st WRe thArIABFBLE of the ink, and
wherein, during B8 tREFHeeTFERPURCANGIE to the control circuit to Interrogate it to verify that the ink
in the refill unit is suitablefo Foﬂpeepr'mat@m 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
inkiet printer comprising:

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

a motorized drive for moving the maintenance assembiy 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 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 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. In a
further aspect there is provided a refill unit for replenishing an ink cartridge in an inkjet printer, the ink
cartridge havingpé‘ﬁai‘ﬁtg@rff"aﬁééyfﬁ?l@H@f&éiﬂ‘g“ﬁﬁle&’i’ﬁR‘toéﬁl'l"ﬂ?‘fitf“?ﬁ’rﬁlé%fﬁr e R R EHIE comprises: an ink
storage compartiifenta BGoREEPOIYEAME engaging the interface of the cartridge, the docking portion
having a base platecwith igirdtikottidtfomnpornedtbne tortn fnetpod toritthédrgrface; and engagement
formations for releasably: engagingthe interfaceiidfe engagementiformations:beiagnformed on the
transverse centregdingioftheshase plaies anduwhare bnthieicentterefthannkautiehis spaced from the

transverse centrelipg.uloiafuiheraspest thereds.previded.atefllunitfosgplenighing an ink cartridge
in an inkjetprinter,\vherein: 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
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 refiil 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 latera! cross section of the spigot is keyed to the shape defined by the aperfure 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 iniet in the cartridge; and

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

flowed from the refill unit into the cartridge.

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

an outer casing with a hingedly mounted pane! 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 fo 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 refil] 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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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 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 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 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 ufiftfirtHBE CORPASEER Hre ke BT Bt P ERG 4din g A st tipietiatttary ink inlet in the
cartridge; and  a visereriitlisate Peepirovide Bavistparineicatitn whbrrarpredietermined quantity ink
has flowed from dhecrefitibisrit intorthecartpidgeriiimaafd rtherdspettthewssprovided a refill unit,
wherein the printheaid:assembiynipinterporated 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, castridgs..thegradiehavirg.ahingedhy: povnteddidithatopensita allow the ink
cartridge to be i%tﬁg@@&&mgved, wherein the hinge axis of the lid and the hinge axis of the panel
[

are parallel, and the I gl e panel,netlopen I the same.diieetion., Ina.ugther aspect there is

provided a refill unit W?Jereln the printhead assembﬁr/rls Incorporated In an inkjet printer comprising:
transmittine power and pript data to the nozzles; . -

a replaceable pagewml?ﬁ prlntahe with an array of nozzles and printhead contacts for transmitting

power and print data t&{REREEARE B EdhoRdihe COAARTE 67 SURFERMG tRE‘E5Wt and print data to

the printhead contacts® Caﬁaﬂmembcr 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 fo 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 vnit incorporated in 2 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 fo the ink storage compartments,
wherein each of the interfaces is configured to receive the ink refill unit for replenishing the

corresponding ink storage compariment.

Iz 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 technigues;

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

and
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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 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 WRBHYIHES GO e BRI REBTe o to ther St Yo st drh e tea further aspect there
is provided a refilitgried sewiidorateatinpardend Hetegeifor e iInKfot Pttt ctiicuertritigercomprising: at least
one ink storage compartment; an ink feed system for supplying ink from the or each ink compartment
to a p nthead; and:asmaintenance statien fon engagiag therptinthead tocparifesm one or more
maintenance fungliensd ira-fitheraspach thersr is prendded-asreflidunil incarporated in a cradle for

holding an ink cartxidge Jmithinan.inkiel privies.dhecartridas:having a.plralityplthe ink storage
compartments, t&%&(@%l@ gamprising a plurality of the interfaces respectively corresponding to the ink

storage companments, wherein,each of he.nterfaces s confidured 1o recelve,the ink refl unit for

replenishing the dorrespon ing storage compartment, ras ectt ere is provided a refill
unit, whereinnthéa ”gssrérhﬁwﬁ ac?oaﬁﬁa Fggg e U lhat r’hfh{fc“ ZZI@Faf‘“é‘B CFET8HREE on a wafer
substrate using NtHotrEpHfd&m Hiasked etchlng and deposition techniques; an integrated circuit
support structure"fgeirmeRiRtnty it five printdradjacent @9hedia feed path; and  a polymer sealing film
between the integrated circuit support structure and the printhead integrated circuit for fixing the
printhead integraied -ciretiit: to: ihecintegnatath diks witisuppart Strercbigkeprinter, the cartridge

comprising:

an ink storage compartment having opposed wall sections conmected by a flexible wall arrangement

to define a variabie 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 10 create a negative pressure in the ink storage compartment for avoiding inadvertent ink

leakage from the nozzles.

An ink storage compartment with a flexible wall between two rigid walls is particularly suited to
providing a variable ink volume that stores ink at a specified negative pressure.  One wall can
accomimodate 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 maiter 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 fo 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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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 third aspect the present
invention provides an ink refill unit for an ink cartridge, the ink cartridge having a negatively
pressurized ink storage compartment that supplies ink to a printhead assembly, and an interface for
receiving the refill unit, the refill unit comprising: a body containing a quantity of ink; and a docking
portion with an ink outlet; wherein during use, upon releasable engagement with the interface, the
docking portion establishes fluid communication between the body and the ink storage compartment
through the ink dttiersieh Az inksigiravivefroitie Bodse i e eartAdye baeaise of the negative
pressure in the iflkestreercompartiventycAutomatioadlyrestéslishimg a fluid connection upon
engagement with the cartridge, makes the use of the refill unit very simple and intuitive. Using the
negative pressuksitnihercarisidge:dogman.thaink el ofthernefilbspeeds 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.apen Quilet.yalve, such.that.the k- Qutletforms gsealed connection

with the inlet val%%lplpnfg% Q%Leg%%?gel:‘?n n %gcieorrg}%qt g)n{_the ocking 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 tW8'SBIHOTIRE BrSjEEHENE Rik"datrrStsr Eros WELtiK "OBHOAEN Tthe ink outlet has a
normally closed V&IvVE thatigEanfigiiréartosrerragite e owastTdrms a sealed connection with the
inlet valve of the interface. Optionally the docking portion has valve actuator formations and the
interface has a normally closed inlet valve and a normally open outlet valve, such that the ink outlet
forms a sealed cennestianwith-the-dnlet valveiypanrirleasable engagenertaftheidocking portion with
the interface. Opligpalb.thavalveacivatan iarmations.closs the.puiletvalve and, subsequently opens

the inlet valve upon,feleasable.engagement et the dockingspartion.withihe interfage. 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 configured to open as the ink outlet forms a sealed
connection with the inlet valve of the interface. In a further aspect there is provided a refill unit

incorporated in &"¢aMNdGEGETor BN HikistBiFRer“tH& cartridge unit comprising:

the negafively pressurized ink storage compartment has an interface for receiving a refil} 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 contalning 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 refilt unit for
refilling the ink storage compartment, the interface having a normally closed inlet valve and a
normally open outlet vaive, 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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the ink storage compartment and an nk 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 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 rel&X5ap ERGAGIY tie Tk et oragE o paristeant s SimetU2avE actuator for
closing the outlet¥tk Asshe tefilFihsit engagbstheihRestragl e srip&itiderit’s mta further aspect
there is providedrifrefibainit, wdereithctiresprinthead dssembhchasramatray of nozzles, and during use,
the ink storage compartment is maintained at a negative pressure to avoid inadvertent ink leakage
from the nozzles; thewxefilhunit-furtherncompriagsiwadkink outlet; and a repressurizing arrangement;
upon engagemept Qfthe refillsnit with the.ink-sterage-cRmpadment ihe.fepreaskrizing arrangement
causes part of the unif §Q.pgdnwardly,depressed as the ink from the body is drawn into the ink storage
compartment through, EQ{?cLﬂ‘n%r%%’sﬂet by the negative pressure until pressure equalization; and upon
subsequent disengagementboJ the1 refill unittfrorp &he ink storage compartment, the repressurizing
arrangement releases the fnwardly deprecsed part of the ink storage compartment to reestablish the

negative pressuFé‘f?aﬁﬁménflﬂ%ﬁag?‘%%éet':efﬁ?é’reé’%%giﬂﬁ'ﬁ\?iidlé?fag?éﬁﬂpﬁ‘?ﬂ‘tﬂ?ﬁ8‘E?rporated in a cartridge for an
inkj et printer, th émc’(a‘,lﬁtlﬁéj/é ae@ﬁ?pﬁg?ﬁ@ng the outlet valve as the refill unit engages the ink storage

compartiment.

In a further aspect there is provided a cartridge, wherein:
the ink storage compartment is arranged to be refilied by a refiil 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 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 untii pressure
equalization, and which, upon subseguent disengagement of the refill unit from the ink storage
compartment, releases the inwardly depressed part of the ink storage compartment {o 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 unif comprises:
a body containing a quantity of ink;
an ink outlet; and,
valve actuators for actuating the valves when the refill unit engages the interface, such that the valve

actuators actuate the valve in a predetermined sequence.
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the 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 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 clréditfersoriby inforifdtionidating o arieastoneiehiractertic of the ink, and
wherein, during esesithesiemdrydilgaitadtovgseto the control circuit to interrogate it to verify that the ink
in the refill unit isvsuitablefer the-printerdn arfurthenaspectithenetis provided awefilt unit incorporated in
a printhead maintepange assembly for an inkjet printhead, the printhead having a nozzle plate with an
array of nozzles formed hersin:the,printhead maintenance assembly comprising: a capper to cover
the array of nozzles whgn the.printhead is not in use; and, a cleaner for engaging the nozzle plate and
wiping across thgmrgozzleshiwggrem the clean(?r.ls positi neghbe ween %B%??'@Qh%b%ﬁ? of the capper. In

mory cire toring information refating th at least oné characier]stic of W

a further aspect there is provided a refill unit mcorgorated Inanin etlprlnte,r comp[ising: a printhead
. use. ailpws the control circuit to interrozate it fo v rg)[ thgf_lt the ink in the 1 ﬁi% nit is suitable for the ..
with an array of nozzIes; a maintenance assembly for moving between a capped position where

the assembly coV81¥ 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 positidre firter ferth&eraspacidtheretige ookt a rafiller imaiwknere ppsembly for
an inkjet printhead of the inkjet printer, the printhead having a nozzle plate with an array of nozzles
formed therein,
wherein the printhead maintenance assembly comprises:
a capper to cover the array of nozzles when the printhead is not in use; and
a cleaner for engaging the nozzle plate and wiping across the nozzles, the cleaner

being 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 nozzies; and
amotorized 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 inic 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 fo an inlet
port on the interface; and

engagement formations for releasably engaging the interface, the engagement
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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 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 o the ldeRPIor s BT icH AartiresrPitfeinterfacer i iierein the lateral
cross section of thies Spsigbiis keyse totierskirpe 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, further comprising:
an ink outlet for engagingrac-com plemantacyifkenletndthe carridgecancngagia Msual indicator to
provide a visual ingiGation-when.apredetermined quantity ink has flowed from the refill unit into the
cartridge. In a fugther.ashechietes.pravidedayefil Muitincarniated.in an inkjet printer comprising:
an outer casing with,aQingedly.maunted Rangl [OLAGGeRS ISINGHARL RNM. 0@ SiRele housed within

the outer casingafgrrgggg%téggugnaggk cartridge, the cradle having a hingedly mounted lid that opens to
allow the ink cargl‘(ig(e1 torb,e iInserted and removed, wherein the hinge axis of the lid and the hinge axis

e ef'ill umt&omprlses:
of the panel are parallel, an
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 the ink refill unit engages the interface and releases the constriction

mechanism as the ink refilf unit disengages the interface.

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

the aperture 1o 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 1o 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 pane! for access its interior;
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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
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 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 op&A' B3 RTONE THE PHihthEAd AR BRI ASTAIRY GF-r8nBVety ant te'tover member is in
the closed positiBristeiidiyt privtinglosderrksaidse phintiieadréomacts and the corresponding contacts
are moved into erigaigentért whethtliecdven reembémhrmmbyvectdethedclosed positions, and the
printhead contacts andithencenieésponding-coniacisidisengagemwhen the cover member is moved to the
open positions. In a further aspect there is provided a refill unit, wherein the cartridge comprises: at
least one ink stofage-compatinentAlinkfead systemiansupplinginkifrom the or each ink

compartment to a printhead. and.a.maipenanas station:for.engaging.[he printhead to perform one or
more maintenance, L%_tCtIOI’]S. In a furth%r aspect ttlpere iS provided a refill unit incorporated in a cradle
contacts (g ata (o the nozzies;

. R ransmjtting power and, pin . . . .
for holding an ink cartridge V\{jl,t N n?nllrfﬂget rinter, the cartridge having a plurality of the ink storage
onding contacts 1o

compartments, the cradie COMPRSIG & plirality of the IMerTaces respectively corresponding to the ink
storage compartPHehits “WiHetEiiT each of the interfaces is configured to receive an ink refill unit for
replenishing the corre$psREpiRkSGrage Toripdrtriene roarttebaspereiiere is provided a refill
unit, wherein thecmﬁpf@h@éésaj\g’gemWrmmPMge@ting 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:

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 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 cradie within the inkjet
printer, the cradle comprising a plurality of interfaces respectively corresponding fo the storage
compartments, each of the interfaces being configured to receive an ink refili unit for replenishing the

corresponding ink storage compartment.

RRCOIS-5G 19



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 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 fourth
aspect the presefit VM Provides Gremiiifrit TorTelinmyg e regatvely preesurized ink storage
compartment thaegeipphies ink to a printhead assembly via a normally open outlet valve, the refill unit
comprising: a body contaititg ieegraraddibyi ghindd candater sutggrip ufletivadvehadtvaterfor closing the outlet
valve as the refilkunit eRgagestheniniestorage compartment. The ink storage compartment is
maintained at a negatiyapeessure.iQgvaidinkdeakagairamdthedprinihead:Homeyer, during an ink
refill process, the pegative pressure is removed when the ink storage volume is filled to capacity.

Without the negative pressure in.he. 10k SLotAge.compamEnt, Nele.is.a ligh.sisk of ink leakage. Itis
possible to re-establish theiﬂgqgltlgg%]éoreﬁ]%g]re nga%'gﬂEl;Yt Increasing the. compartments capacity
! :

immediately aftelrnrefgﬁlﬁilnzil,Cl ut unti rHlegatlll\l/% pressure i reestablie uétalf%é?tem%u% high likelihood of
leakage. By designing the refill unit to shut the outlet valve as it engages the storage compartment, ink
leakage is prevefiteUitRIETEGAMVEPPEEEITEE 18 TEB SEbRShBY M SHEPPYERS red embodiment, the ink
storage compartfigritheis an inlet valve and the refill unit further comprises an inlet valve actuator for
opening valve as the refilligmittagagesittievinestomngecompartnenb-@ptorabyathe inlet valve
actuator and the outlet praive d@otustorare-configuiseich o thatthe-cotletvalua iseci@sed before the inlet
valve is opened asthedsgfillunit.angages the ink storage compartment. Optionally, the inlet valve
actuator and the outlet valyg asiiatanare-Path-srigot:like praiestions with-adu:stal cross section for

robust bending resistange.n;alklaterat diecionsLrionally. he.refll snithas.a.nonnally closed ink

outlet, wherein d%ﬂﬂ%”ﬁ%&@%&” outlet opens.and formsgn ?9!$9a§§QPeCti°n with the inlet valve as

. . IFI ULLs, polymet se mgt 1M being more 1 .
the refill unit engages the ink storage’ compartment. Optionally the ink storage compartment has an

inlet valve and the refill unit further comprises an inlet valve actuator for opening valve as the refill unit
engages the ink StoTaGE eBrPEAIMEht e tSHAIN HE et VR %t 3id the outlet valve actuator
are configured s&°taT RS Blitlet*¥&ive is closed before the inlet valve is opened as the refill unit
engages the ink Storageicormgastibht OptionddliptHedets/alve actuator and the outlet valve actuator
are both spigot-likecprojéctiadnd withoauttiostel torosseseotian:tor rebust bending resistance in all lateral
directions. refill unit comprising:

a bedy containing a guantity of ink;
an ink cutlet; 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 aliows the refilling flow rates to be controiled 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 2
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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.
In a further aspect there is provided a refill unit incorporated in a cartridge unitan 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 theinteffALE PAfier-4tT THTat VB et St 6P Op ERE e thietrare %8 il fefill unit engages
the ink interface &8:trdttid ynkoibethie Bodeiddlrtaid communication with the ink storage compartment.
In a further aspebttheratistiproyide diafichiks cefithahitford atei e rindgeihavinguthechegatively
pressurized ink storgigercompartmentandiamintertacefof receivingithedefilt-unitythe interface having a
normally closed et valve.andsa nomnaliy epe soutietvalmenbotnindhigd.communication with the ink
storage compartmentswhersin.he.rebillunitlwther.comprises.adacking Bertiea.having an ink outlet

and valve aCtuat%I;%%%LQ%e%}g t}{}ﬂaﬁf&i@tﬂ%!ﬂﬁiay§?ea1£'&%oﬁ%lﬁlﬂ%rp&!‘ik‘?@éﬁl@asab'y engages the
interface to actugte thg [ nd the outlet val ves so the artr(] ”Is Wltg ink frg)m the body because

€ gch ators Comiprise an alve acltyator an ?190'#1 valve actuato

of the negative pressure |n Bhe Ink storage compartment Ina er aspect trrere IS provided a refill
the inlet valve a.ctliéitor ai Pe outigt valve actuator are both sp a%_ot -like %%ecilo{rs W]Hl a tri-star
unit,further comprising: an’in e a repressurizing ‘arrangemen erein‘upon engagement of

the refill unit W|trfrﬂﬁseg€i?ﬁ‘ﬁ“sff6i‘§bséb8ﬁ?ﬁf§?tﬁ?éﬁﬁf aj[‘n‘%efﬂ6?8%1§Efn?iﬁ@“%ipré’ﬁ@'efﬁe%‘tsﬁauses part of the unit
to be inwardly déffessEtaEatie e fEhitHEHoE IS araima o tHe Kkt srage é6mpartment through
the ink outlet by g negdtive pregsurakuntitpregsyre equalization, and

Optionally the interface has a normaliy closed inlet valve for connection to the outlet of the refill, and
a normally open ink outlet valve for connection 1o an inkjet printhead, wherein during use the valve

actuators close the outlet valve before opening the inlet valve.

Optionally during use, the ink storage compartment maintains the ink at a negative pressure and the
vatve actuators do not actuate the inlet valve until the outlet of the refill has a sealed connection with

the inlet valve.

Optionally the valve actuators comprise an inlet valve actuator and an outlet valve 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 ali laterzl 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 inkiet 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 ¢iection nozzles,
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upon subsequent disengagement of the refill unit from the ink storage compartment, the repressurizing
arrangement releases the inwardly depressed part of the ink storage compartment to reestablish the
negative pressure. In a further aspect there is provided a refill unit incorporated in a cartridge for an
inkjet printer, he 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 all 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 the refill unit further comprises an
ink outlet and valP& et qtoTe RS At AGH gt whehtha e filtrifitErighiasthe interface, such
that the valve actiafors aeriibtertade vialie Truapraeiest et Seguesieesin nd fufther aspect there is
provided a refill devitrfomeefittingy &akiinkndartidgeithatferms 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-aminrksgutieliantgiamemery circuit for storing information relating to at least
one characteristig.ofithe. k.2 whepgin. AW ing se: de.memory circuit allows to the control circuit to
interrogate it to \{z%r!i%rmfélk% inkinthefefilkunitis.siiahle far;the printer. In a further aspect there is

provided a refill ldnlt Incarpo orated in a print qu malnt nance ssemb for an in et printhead, the
111} Urtier COMpPriscs cngagemen rmauoni 0[‘1 leaeab nl%agmg, El terface, an

printhead having a nozzle plate with an arra nozzles ormed erein, the print ead maintenance
el vaive actuator for enm the i ”h a]ve as thefrei'lll umli eng\ﬁﬁs the it ﬁ(mterfac ﬁo thag the
assembly comprising: a cap erf er the'arra nozzles the prlnf i€ not in use; and, a

cleaner for engaﬁi‘d‘gt?ﬁt@dﬁfész‘ﬁl%“ﬂfﬁ?é“gh“&“\?\?l BiRk %&?6@?%“@“?’?6*???@5 wherein the cleaner is positioned
between opposing sides of the capper. In a further aspect there is provided a refill unit, wherein the
printhead assembhfighincor dreated i ahinkjeniprinteincomprising:

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

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 ink storage compartment supplies ink to a printhead assembly;

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 inlk 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. In a
further aspect there is provided a refill unit for replenishing an ink cartridge 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
ving 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 forniations being formed on the
transverse centre line of the base plate, and wherein the centre of the ink outlet is spaced from the
transverse centre line. in a further aspect there is provided a refill unit, wherein: the ink storage
compartment is FariAARTTER BT teRIEr fredibre e ana R a8 g Etiistifction mechanism for
constricting the fhexibldzngisiiagenralrtyse pradedraireddarioiint dadwradimkrefifl wirit further comprises
a docking portioritisehgaging tleunterface 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 agdeinkFsfiltaniengagesdhe: intextace. and releasas e constriction
mechanism as theipk refill;unit disengages the interface. In a further aspect there is provided a refill

unit for replenishingan, ink cartridge.in.Anikiet Brinter. the.dnk saridae, having n.interface for

engaging the mkorE: Il unit, eh&reln the Ink reglll unit comprises: an ink outlet for engaging a

tor. lume; . . . . .
complementary in iniet In the Interface and a spigot extendln_g from the baody for insertion in an

aperture in the iAtTFAEE ARl WABREIRE (RS TRtErar &6 48 S8&tion ot the Spig6t s keyed to the shape
defined by the apRttilr&t6’ BhSmractnaisripaTi SPLERATHY trstdnen s thed¢aitiige.
storage volume 1o create a negative pressure in the ink storage compartment for avoiding inadvertent

ink Jeakage from the nozzles,

In a further aspect there is provided a refitl 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 refilt 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.

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

a maintenance assembiy for moving between a capped position where the assembly covers
the array of nozzies, 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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In a further aspect there is provided a refill unit for eplenishing an ink cartridge in an inkjet printe
wherein the ink refill unit further comprises: an ink outlet for engaging a complementary ink inlet in the
cartridge; and a visual indicator to provide a visual indication when a predetermined quantity ink
has flowed from the refill unit into the cartridge. 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 pagewicith printhead with an array of nozzles and printhead contacts for transmitting
power and print tlatértertyeanbzy legodérrespomdingetnithicts fok supplying thetpower and print data to
the printhead contaetstand!i unit fatsekectivesbiasing mechanism, such that the printhead contacts and
the corresponding coniaetsiase biaseadnto engagement during printing and released from biased
engagement when installing. giigrevingitha-printheath. adurthecaspestitheres provided a refill

unit, wherein the,prigthead.aesembly. S INCAPELRId in.an pkiekpiinier comprising: a replaceable

pagewidth printhead V‘é!}g} g@g@gg}g{yﬁ&fnp%z% es bzs]\yneg1 gggiiipgt.@ee%grggepﬁg%sga]‘g% transmitting power and print

data to the nozzljsgs; correr%%%qglygl&ontacts for SWE}E’M egogpe%lg)g\é\r/] rand print data to the prii dread

rmations be: € transverse cenire 1 " L
contacts, and a cover me er 1or movementcﬁetween open and closed pOSItIOI’]S, wherein in the open

positions, the prifttAEaA° I BE TH SEIEY dipeiBuats BRd TS VB member is in the closed positions
during printing, such that the printhead contacts and the corresponding contacts are moved into
engagement whért fiéeeevest thae mbieds! pidViedtor th-sibiseeh po sitivies nandkiberpiinthead contacts and
the correspondingesgntacts disengage when the cover member is moved to the open positions.

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 cariridge, the
docking portion having an ink outiet 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:
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

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

flowed from the refil! unit into the cartridge.

Ins 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 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 cart-ridge 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 suppB§triiteara e PSSy FrPire B Attty adjgeeith media feed path; and  a
polymer sealing film betwdsenuthbifie eatistcaingdet suppueesirtettiame thits phnttead integrated
circuit for fixing thegghintheadiintegrated dire i ite thednte gratectcinduisypport structure. In a further
aspect there is provited angeiills unity whersinitheprintheadiassemblymeomprises: a printhead integrated
circuit having an arrayuefiinks@jestiandsaaszlesformeasona 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 senduts.and.beprniiead nisgialegcirguts henalymer fim having an aray of
e |l

apertures such that the %lect{) n nozgt!es. re n.g]uid communication wi qk feed conduits, wherein
are .aceatepagem 1 printiead wi ay O ead contacts for

. X . T(l arr: ]p]g zles and print . . .
polymer sealing film is_ more than 25 microns thick. In"a fifth aspect the present invention provides a
rANSmitin owe{ and armt data 1o the nozzle

refill unit for refilﬁng an Storage compartment supplying a printhead assembly with an array of

nozzles, wherein durifgE8E e K STIrage coliparthisht i siamtaristiat 9y ative pressure to
avoid inadvertent ink le&k&yR ROTAPE SR IS iHES el EhieEspiiSHTgre®BEHY containing a quantity

of ink; 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 refili unit incorporated in an inkjet printer comprising:

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

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

at least one ink storage compariment;

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 cradie 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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an nk outlet; and a repressurizing arrangement; wherein, upon engagement of the refill unit with the
ink storage compartment, the repressurizing arrangement causes part of the ink storage compartment
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 reestablish the negative
pressure. The ink storage compartment is maintained at a negative pressure to avoid ink leakage from
the printhead. However, during an ink refill process, the negative pressure is removed when the ink
storage volume is filled to capacity. Without the negative pressure in the ink storage compartment,
there is a high risk of ink leakage. By slightly increasing the compartment's capacity as soon as the
refill is disengagB&eFthE HGatvE Prasuiraststé seiih s HE & "DEpRSEiTy 4B 4tt of the ink storage
compartment duffHgFrefiigf WirgEaueEmstvolume. However, when the refill unit releases the
depressed part, the capacity is correspondingly increased and negative pressure is re-established. In
some embodimentsithednkstocage compartmeanihasatilexible apalihpodiomigngd a constriction
mechanism wherein dusingetsedhe-repressukzing arangemaentangagesdie.constriction mechanism
to make it constrigt;the flexikie walkpestion inwards. Optionally, the constriction mechanism has two
axially spaced, rectanguilar, callars with Jeur.paogls.exiending batween.hem:.one of the panels being
situated on each, sjde of the rectangular collars respectively, and the pressurizing arrangement is four
constrictor actuation pro ggltion inarggm%gdegqhgp%%%e tcgce i{our sidtesctof %Q%Ofr'ﬂe gectangular collars
and, in use, push it toWArda the Gther collar So that the PARSIS bow hwardiy 1o constrict the flexible
wall. Optionally, ‘fﬁ‘“‘ér?ﬁ’ﬁ"é‘f&?é"ééxéﬁm%‘ﬁ??ﬂ%ﬁi?t%%e%ﬁr‘iﬁ%t‘{‘/%{Rtféfﬁﬁcf‘ﬁﬁtéﬁﬁ%‘t VAiVE; and the refill unit
further comprises an inlet valve actuator for opening the inlet valve as the refill unit engages the ink
storage compartmerthantegth ot ervdverdetusEtor fokriosing thieouttet walveras the refill unit engages
the ink storage compartinentiOptidnally; dherintétyalvéractubidmandithewutiet valve actuator are
configured so thabitherputietnsalvedissclosedibeionethaminletwalvwenis epenediasdbe refill unit engages
the ink storage compartmant. Optionally the ink storage compartment has a flexible wall portion and a

constriction mechapismwhetgindwing.use.the.Fantesaizing ATRngeRanLengages the constriction
mechanism to mal.I! GOASIeL e 15ble. wall RartienJnards. Qpiianaliis eqgstiction mechanism

has two axially sg%qun,]kr?c}gon%gtlsar collars with four panels extending between them, one of the panels
being situated on each side of the rectangular collars respectively, and the pressurizing arrangement
is four constrictof SEILBHSH SFORERB RS S ARG d (6 EAFAge the four sides of one of the rectangular
collars and, in use, push it towards the other collar so that the panels bow inwardly to constrict the
flexible wall. Optionally the ink storage compartment has an inlet valve and an outlet valve, and the
refill unit further éompitesarninietovahyeastueatdrs forfdpeningihedm ek valeasthensefill unit engages
the ink storage cemparimientandan-cuiietvahe actuaterion closingntheioutiet alve as the refill unit
engages the ink sieragecampartment. Qptionalydbgiinlet valve actuator and the outlet valve actuator
are configured so that the outlet.valye.ds claged before the inlet valve is opened as the refill unit
engages the ink storage compartment. In a further aspect there is provided a refill unit incorporated in
a cartridge unit for an Inkjet,printer, the, cartridae, Unit comprising:,.,, e nk storage compartment and
an ink feed system for conriection to the printhea asgembely with an array of Ink ejection nozzles,

hergin during usg

wherein the ink storagé’ compartment has a variable storage volume and a displaceable wall section
biased to expand the VaTislie Stoiat voilnieitel gereritesereg e pradsurk tirein, such that ink
does not inadvert&Aty! e ke 1 He itk 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 vajMe-bjased to:-itsclosed wonfiguration;yangd thesefiliunitdurthiemgcomprises:

verifies its ink directly with the contro} cireuitry 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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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 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 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, wherein: the refill unit interfaces with the
ink storage compafthi&ntiaE b itam spar uthstvaniéccnef thdfefintaritfdither comprises
engagement forratiesiy fepuistdn selbsty @gaghaerihainidgtortigeconmpaimerddedian outlet valve
actuator for closimgrive it ettaiv e astive wafil infimtengage s thenimlostoraigeooemiiartment. In a further
aspect there is previdetdaefilunit ifcofiporatechiriausariridge fomaniinkjet printer, the cartridge
comprising: the ink storage compartment having opposed wall sections connected by a flexible wall

arrangement to dgfinganariablednkstoragealime; 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 andokﬂ%%f?dthtﬁn _o)r(fE%ngth e\s/%ggotPI% Jg}gnit}gq@%g%\{((gg}gme to create a negative pressure in

the ink storage copmpalytment or avoliding inadvertent in age 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 th&r&tiFURtotHE SHtarRcah b iRy avES RS EEH PTG kK HOWETHIS, and out of, the
storage compartfiiEaer Anahev@ftitunit 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. Optionally the modified operation is an adjustment of the maximum print speed of the printhead.

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

an ink storage compartment and an ink feed system for connection to the printhead which has
an array of ink ejection nozzles, and
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 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 infet 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.

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

the ink cariridge 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

RRCO18-8G 47



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 further aspect there is provided a refill 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 diiE WHERTItREPrifthsrassembly B meorperated e dmgeriihter comprising:

a maintenance agsemmblyriorntisvigbetaercachppedspoditioirsiheraithie bgsentibly covers the array
of nozzles, and amungeappett posibofspacedifront they axray diirozrlespencka: motdrized drive for
moving the mainienanreeyassambly 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 printe the ink
cartridge having gndnierface for. engaging the.retll vait. wherein the.sefill ynig further comprises: an ink

storage compartment, ... .. docking partion,for endaging the infariace gL the,carfidge, the docking
portion having autl)}]%%%glate with an ink outlet for connection to an inlet port on the interface; and

engagement formatlong??)nfpfésfgasably engaging the interface, the engagement formations being

formed on the transvefS85EBHIrE TAE BIINEHASE 54 Mintl Wsr&RMRE CEAtfe of the ink outlet is
spaced from the ¥rARSVAPSECaALF fiFds ffr A fertHsT A bp et tHisresisHrO RS refill unit for replenishing
an ink cartridge #temripiet printer, the ink cartridge having an interface for engaging the ink refill unit,
the ink storage compartment

I a further aspect there is provided a refill unit for refilling an ink storage compartment supplying

the printhead which 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;

the refill unit further comprises a repressurizing arrangement;

wherein upan 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 cutlet 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 compariment to re-

establish the negative pressure.

In a further aspect there is provided a refiil 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 apposed wall sections is displaceable and biased fo expand the variable ink
storage volume 1o create a negative pressure in the ink storage compartment for avoiding inadvertent

ink leakage from the nozzles.
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partially defined by a tubular flexible wall, and a constriction mechanism for constricting the flexible
tubular wall by a predetermined amount, wherein 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 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: 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 cofERRPITEAEHER o thEt ARTitgE e for thér depecrtherecrsipresiied a refill unit for
replenishing an inkegriridiresiphansiakjetpatel! whereirethe nkreefilia fitedmipesés: the ink outlet for
engaging a comptementatyunk ikebrscthemsarttidge; and a visual indicator to provide a visual
indication when ampeedeterminet-guantitydnk hasflewed-framdhe wefillwaritioieithe: cartridge. In a
further aspect thegg.is qrovided arefilkunit,uhereinthe printheadassemplysigincorporated in a inkjet
printer comprising: an outer casing with a hingedly mounted panel for access its interior; and a

cradle housed WJJEQiﬁ%ﬂ%&%‘éﬁ(&@?ﬁwiJé%@?éﬁﬂ88{ HRgaR0K Sartidge. g cradlehaying a hingedly

mounted lid thatmﬁep%ﬂﬁe;{? allow the ink cartridge to be inserted and removed, wherein the hinge axis of
the lid and the hinde axis of the panel are parallel, and the lid and the panel both open in the same

direction. In a fulf& A% ERT Hera 18 BORIGSE L HET Bt WHEPSH e fPihthead assembly is
incorporated in &t K PFHTEFEEATENSITG P> a replaceable pagewidth printhead with an array of
nozzles and printhead conteetsfEr tranimiting pewehanks piivedatacte therbzzles;

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 provided a refill unit, wherein the inkjet printer comprises:

the printhead with an array of nozzles;

amaintenance 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 & 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 fransverse 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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corresponding contacts for supplying the power and print data to the printhead contacts; and a
selective biasing mechanism, such that the printhcad 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 contacts for transmitting power and print data to the nozzles;
corresponding contacts for supplying the power and print data to the pr nthead 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 membit it rifeehiothiecliss Bd-positons: el thiepAntse s sontacesidind the corresponding
contacts disengagecsitrerrthe oy riemberigrivioveditoithdopenipositidhsbinvanfarther aspect there
is provided a refilhunit inceeporatedointagartridge for an inkjet printer, the cartridge comprising: at least
one ink storage germparment amnjk-feedisysten for-supplyiagiinkfrom: theiat each ink compartment to
a p_rinthead; andd@cméfﬁr@ﬂ@ﬂ% a?qtﬁIJ@ﬂlJQ&%&g@ggéﬁlg &hﬁl@ﬂé}m@@@ﬂ@rﬁ&f! for Hh0RG,QF more
maintenance fungtions, In.afwier.aspest hers:is Rrayided.arefillunibingaregrated in a cradle for

holding an ink ca&g@ge _|§hin an mlgletﬂgrlntqi{ the r.tl’ldg.ﬁ Qnﬂ\éggegggg gl#raliyagef the ink storage

h za)l reieases e constric mechahism ag the ink T e 1l . .
compartments, the cradle comprising a piura |ty of Interfaces respectlve Yy correspondlng to the ink

storage compartments, wherein each of the interfaces is configured to receive the ink refill unit for
replenishing the EFEEhBIAIAG IMCStSFAGELOMpEItiiEnt. In a further aspect there is provided a refill
unit, wherein theé"pfilh tHEEEF B8 sEmbFeSrmprigashe reilignsrinthead integrated circuit formed on a wafer
substrate using Kthogrdphigatlyerisaisked etching and deposition techniques; an integrated circuit
support structure for mountigimtheprinteradiacentamietiasféstt path;and a polymer sealing
film between the:iptegratecheircritsupperhstidctune.anddhenprintheaddntegrated circuit for fixing the
printhead integraliedigircuitto the intagratedicl Gull SUPROMSIMEEUI 6 the aperture w ensure

the ink refill is correctly matched to the cartridge.

In a further aspect there is provided a refill unit, wherein:
the ink outlet engages a complementary ink inlet in the cartridge; and
the refill unit further comprises a visual indicator to provide a visual indication when a

predetermined quantify ink has flowed from the refill unit into the cartridge.

In a further aspect there is provided a refill unit, wherein the inljet 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 pring data to the nozzles;

corresponding contacts for supplying the power and print data to the printhead contacts; and
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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 sixth aspect the
present invention provides 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 a printhead with
an array of nozzles; wherein, one of the opposed wall sections is displaceable and biased to
expand the variable irfk3toragevsasieise crete AnByxRaleriesed s srrme it storage compartment
for avoiding inadvesrtenteirikdbiakatesfromdtines nozziesd Weripkdstorageetpmpartrivent with a flexible wall
between two rigigswlis+ispaitictdariyhsuited 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 bg mevableanrd biasediaway.fiomdbe firsl; Byapplipgbiassing force to a plate, itis a

simple matter to determipg the Q’@@ﬂ@grwggv@@ggﬁggyggﬁggygggn@eg@ém% Regative pressure within
the ink storage vglume. The basi gacgqﬂr ion' siructure can adopt many shapes and collapse to almost

Hansm I]% pOWEI’ an prln 2 NOZZie
zero volume for efficien 'nka'ﬁ ? some e tEeodlme e of the wall sectlons is fixed within the

(}s og Eh
fread
cartridge and has an inlet valve d?aéténﬁggflgln {0 an Ik r@?’ Lfﬁal Ot 3 r%%u &S valve for connection to

the ink feed system. GSESHAIY A& HEpIEEeabra %%F@égﬁ‘fﬂjﬁ‘%“ﬁ?é%dd by a constant force spring.
Optionally, the ifTB¥AhE BRSrPEEs MECsHEL et e sPeredwi QsBerFEshectively by the ink
refill unit as it enfjages eimkdstosage coniparthenticptowalyrdhecriseaniek ottiet valves are
configured such shabthenoutietvalvelis tlosed treforé theindetevbvérisiopendd-as the refill unit engages
the ink storage oeimpartment nOptionaily dRecatdhaswali-sect onsis: fixackmithindhe.cartridge and has
an inlet valve for.garnestion 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 vlglvl%%g, %p%:?!ﬂﬁ9Eér%gvgﬁ(@dg%ﬁﬂﬁﬂ%qe?emhﬂ%? Jespectively by the ink refill unit as it

engages the ink Stora er% artment. Optlona [y the inlet and outlet valves are configured such that

the outlet valve is c?ose e ofxg The niet valve is opened as the refill unit engages the ink storage

compartment. In"A TliftAer SEpECtHEre 18 PrOVices s Cartrage WSS HE Mk storage compartment
has a variable st%?‘é@‘&l%ﬂfd?ﬁéné‘ﬁW%W&ﬁfﬁﬁ’éﬁﬁf‘é‘\%ﬁ%’e‘@ﬁBrdnﬁfégiéﬂefﬁf’@)fﬁﬁmsthe variable storage
volume to generate a negative pressure therein, such that ink does not inadvertently leak from the ink
ejection nozzlesiinfatferther dspectothiefe idiprovidechadartridge favieiiai fire ink cartridge

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

comprising a plurality of interfaces respectively corresponding fo 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 infegrated circuit formed on 2 wafer substrate using lithographically masked
etching and deposition fechniques;

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

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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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 k 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 quantit{y of ink; and a docking portion having an ink outlet and valve actuator formations,
the docking porti6A et 1 887 rete A S Shgagiiy tHe mfrdce i %Sttuate the inlet and the outlet
valves so the carthigediisajithirikifraimetie soelyrbeedtisteBftRenseyativetpressure in the ink storage
compartment. Inaa'ftheriaspe ctrther erisipioviiddd cecartridgen wherkein othenegatively pressurized ink
storage compartmentigaranged to be refilled by a refill unit via a normally open outlet valve; and the
refill unit comprisgsiya:-beay.contaiiagna:guantityiak inkie pgagameptdormations for releasably
engaging the ink,staiage cRmPALMEent,and-anomilet valve actiualor.for flosingdhe, outlet valve as the
refill unit engageg; the. ink.stQLage; compartment.

wherein polymer sealing film is more than 23 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 sides of the capper.

Housing the cleaner within the capper provides an elegantly compact design. Further, as the cleaner
material is fypically moist from absorbing ink, it can help to maintain a humid environment within
the capper to avoid the nozzles drying out. Of course, the cleaner material may also be deliberately
kept moistened for this purpose.

in some embodiments, both the capper and the cleaner are independently movable refative fo the
nozzle plate. Optionally, the cleaner is resiliently mounted to the capper so that while the capper can
mave 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

perpendicuiarly 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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In a further aspect there is provided a cartridge, wherein: the ink storage compartment is arranged to
be refilled by a refill unit; and the refill unit comprises: a body containing a quantity of ink; an ink outlet;
and a 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; arfePte!lf&Fapit B sligesire actuated by BagRmeBRATAING 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 dgtuate thevalvevincapredetgrmined sequencearatncarfarther aspect there is provided a
cartridge, further comprising an interface for eleasably engaging a refill unit for refilling the cartridge,
wherein the inkjet printer incorporates a printhead, control circuitry and the refill unit, the refill unit
comprising: a bogly geniaining.a QuARHLY 9tk fMdK.QUHEE anca MemQry.gligHitfor storing

information relating.io,at.I5ast 006, SHARGIsIIsUs, oL s, s, WhIBh.duing. ise.allqws the control circut

to interrogate it to ve_ri[y Ehat the ink in the refill unit is suitable for the printer.
the printifead,
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 aspeet 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 unit engages the ink interface so that the

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

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

a body containing a guantity of ink;

a docking portion having an ink outlet and vatve 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 compariment.
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In a further aspect there is provided a cartridge incorporating a printhead maintenance assembly for an
inkjet printhead of the inkjet printer, the printhead having a nozzle plate with an array of nozzles
formed therein, wherein the printhead maintenance assembly comprises: a capper to cover the array
of nozzles when the printhead is not in use; and a cleaner for engaging the nozzle plate and
wiping across the nozzles, the cleaner being 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 FefiiranitsTeT vepie A e e FIge  thes iR e P UR Es ATPHSIAY: an ink storage
compartment; a eiesekird [ottiens forangadingethicihleries ohwiecartrieifecrtiedecking portion having
a base plate withaén inkedUtiet-forcdrnection to an inlet port on the interface; and engagement
formations for releasabtydepgaging thednteiface, the engagement formations being formed on the
transverse centradiaenef thebase platesthaLenim ok thednkautetheing spaced from the transverse

centre line. In a fugher.aspectthereds.pirvided Acartidas. futhet.aamprising an interface for gaging
an ink refill unit for replenishing the cartridge,

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

a body confaining a quantity of ink;
an ink outlet; and

a repressurizing arrangement,
wherein upon engagement of the refill unit with the ink storage compartment, the repressurizing
arrangement causes part of the unit to be inwardly depressed as the ink from the body is drawn into
the ink storage compartment through the ink outlet by the negative pressure until pressure
equalization, and
upon subsequent disengagement of the refill unit from the ink sterage compartment, the
repressurizing arrangement refeases the inwardly depressed part of the ink storage compartment 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 velume; 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 voluine to create a negative pressure in the ink storage compartment for avoiding inadvertent

ink ieakage from the nozzles.
Tn a farther 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 ik flows into, and out of, the storage comparfment, the refill unit comprising:
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wherein the ink storage compartment is partially defined by a tubular flexible wall; the cartridge 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 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 cartridge, further
comprising a refill unit and an interface for engaging an ink refill unit for replenishing the cartridge, the
ink refill unit 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 interfadé°Wkerenidne1ateaiéross section of the spigot is keyed to the shape defined
by the aperture t& shsii thve ink refill is correctly matched to the cartridge. In a further aspect there is
provided a cartridge engagéablenwitheam inkirefite uriit forereple nishingctheccantridgaydthe ink refill unit
comprising: a bogdy:cenaining iak: an irkeuilet fapengaging 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 unig,intuthe cariridas. i fiher ASResiReredsnmevidesa.cartridge,

carfridge that forms part of an inkjet printer, the printer also having the printhead, control circuliry

and an interface for releasably engaging the refill unit, the refill unit comprising:

a body containing a guantity 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 cireuit to interrogate it to verify that the

ink in the refill unit is suitable for the printer.

in a further aspect there is provided an assembly incorporated in zn 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 interface for engaging the ink refitl unit,
the ink refil} 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 cenire 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 refili unit comprising:
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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, 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, WhEYeHitH@9ARTET Brintd ©dmprises: a replaceable pagewidth printhead with an
array of nozzles and printkieaiéoritactsdor teanshmtifiee powdés. dndoprimt data to the nozzles;
corresponding coniacts farsupplying: theqdwerane print datatedheprinthiead contacts; and a
cover member fasmnavement-hetweangpenand closed.positiens, viheretag:isthe open positions, the
printhead can beninstalied usemovedianddiacovermemberisimiiealosed.positions during printing,
such that, the printhead contacts and the corresponding contacts are moved into engagement when

the cover membey, s oYed 9. e ased,nasliona. andlihe, A saniagls,gnd the corresponding

contacts dlseng e wi ent e cover member Is ﬁe%ve to. fEL‘(:J)forerf)03|tl ons r@ﬁfurther aspect there

1 n m et mt e ink cariti aving an m er
is provided a cartr F‘)’f? %euﬁ Fn rlélng anin 5 the or each ink
Nt

1 ee sys em for S Ing |n
compartment to &° HERy: C%’ﬂsmg
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.

In a further aspect there is provided an assembly incorporating an ink refill unit for replenishing an
ink cariridge 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 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 cradie 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 inkiet printer comprising:
a replaceable pagewidth printhead with an array of nozzles and printhead contacts for
fransmitting 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 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. In a further aspect there is provided a cartridge, 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 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, WF&rEH tREpHiTter Hchipbidtes Biprrthegtredin prisigdine a printhead integrated
circuit having ancentreiyasfimkidjectivernordlds formedorasubstbated agplaralinhof ink feed conduits for
establishing fluidregtnmunicatiemayitieddleast 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.suef:thatthe.ejgction nezles akeindidid sommnicationiwith the ink feed conduits,

polymer sealing film being,more.1har.2% Misrons.thick 1n.2.seyepthRsRssLdhe, present invention

provides a refill unit for refilling an.ink storage compartment with an interface for releasably engaging
lfll‘g’!g Q{m power %9})[’!1’1[‘ atd FO tII]egOZZ%S,

with the refill unit, the in erface havmg valvgs, for controlung ir&k flows into, Cfand out of, the storage
. COITESPON 1}3]% contact¥ for supnlying the ﬁ%wcr an nt data t .tPe pr n‘heﬁ_ contacts; an )
compartment, the refill unit comriprising: a body’containing a quantity 'of ink; an ink outlet; and,
a cover member for movement betieen open and cfosed 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 assembly incorporated in a cartridge for an inkjet printer, the
carfridge 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 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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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 refilling process, the negative pressure may be
temporarily removed and ink leakage may occur outlet valve to the printhead is not closed beforehand.
In some embodiments, the interface has a normally closed inlet valve for connection to the outlet of the
refill, and a normally open ink outlet valve for connection to an inkjet printhead, wherein during use the
valve actuators close the outlet valve before opening the inlet valve. Optionally, during use, the ink
storage compartment maintains the ink at a negative pressure and the valve actuators do not actuate
the inlet valve ufiti igcouthetisfthevafilf Hagsar Sealet s Sanddiietr Withsthe inlet valve. Optionally, the
valve actuators eornpris@teaminletvidiveraotersor akdeaitrouthes vahve caetuator: wherein the inlet valve
actuator and the: puitied véilve:gictuatorarebotnspigot-ikeiprojectionsawith akttxsgar cross section for
robust bending resistanee.ha all lateral directions. Optionally, the tri-star cross sections are configured
to key into correspandingly.shiapad-aneriwes R:he iniarfacenta: s theikedill is matched to the
correct ink storage compartment, Qrtignally. the interfacaas.a.normally slesed.inlet valve for

connection to th%&%%'%&%e&%g‘%f!”’ and a normally open ink outlet valve for connection to an inkjet
printhead, wherein during use the valve actuators close the outlet valve before opening the inlet valve.
. . wherein pgivmer sealing film is more than 2t5 mlcm{ns thick. . . .

Optionally during use, the in s?érage compartment mairitains the ink at a negative pressure and the
valve actuators do not actuate the inlet valve until the outlet of the refill has a sealed connection with
the inlet valve. Opti6Hajthee VAR Bty ¢om prsearriit@PviRe actuator and an outlet valve
actuator, wherein the ietvedvetaetoratofartisthe outlet valve actuator are both spigot-like projections
with a tri-star cross sectionfarctabustibendirig: hesistangedipailitaterad directiomse@ptionally the tri-star
Cross sections atie andigurad ieikey.iniecofrespondinglyhshapedapertures in the interface to ensure
the refill is matched to,the.gRErect ink:starage.camparinent, lnafurtheraspect there is provided a refill
unit incorporated, ify;a, cariridgs, it farandkiet printer, the cartridge unit comprising: the ink
storage compartment.and.an Ik feed system for.connection 1o the printhead assembly with an array of
ink ejection nozz[Ies, .WI;Lereln th?t |{1k storage compartmen héa\s a variable storage volume and a

. T WIpi earray, such that the mot 4 GrIVe s C sha; .
displaceable wa f'settion bia ecf 0 elxpan§ _ﬁwe variabfe a:f‘fforage volume to generate a negative
pressure therein SRR ThEL THKEOES HOT MGG &SR Teak from the ink ejection nozzles. In a further

aspect there is provided a refill unit, wherein:
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 assembiy 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,

ihe 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 supplies ink to a printhead assembly; the interface has 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. 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 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 ink storage
compartment suppifadyrie t e prrTiHEEH BE Rt/ tRETeTNtiiTterface® Rith the ink storage
compartment vidhaceroehiaiioop én werled vever: 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 prasddedia pefilbanit, prbenei pithednk sterage-sempariment supplies a printhead
assembly with am@ftayRfnozales .mwhereingduring use, the ink storage compartment is maintained at a

negative pressure to aygidJradysrentdnk leakage:framthenezzlesithe 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 equaliZ3f6H ! ARE UPSh S e UERE ol SR GAYETEAT B the TARTPENTTH8M the ink storage
compartment, th& eSSty ranGemsnt fereases e ifvAdtdly depressed part of the ink storage
compartment to réegtdslishe e stV bressiiree peefurtneraspleberele i sedvided a refill unit
incorporated in dicattrickgedOr aandnkjetaprinter: thercarridge comprisingithelitk storage compartment
having opposed #alseationsi¢carnected by-a-fexiigwall arrangement to define a variable ink storage
volume; and

In a further aspect there is provided a printer, further comprising a refil} unit for refilling a negatively

pressurized ink storage compartment that supplies ink fo the printhead, the ink storage compartment

having an interface for receiving the refill unit, the interface having an inlet valve biased 1o iis 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 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 sterage 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 vaive, both in fiuid 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.
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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 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 infonnation relating to at least one characteristic of the ink, and wherein, during use, the
memory circuit allows to the control circuit o intentgate 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 printHaatF AR EHEREE FEESHBRY CBpLIRG S %ﬁﬁg 'y E6VEF theditdy of nozzles when
the printhead is ASTHZEISE: e @roteaneito Fengaginy ety plersimeciiping across the nozzles,
wherein the cleaner isspasitigned treétween opposing sides of the capper. In a further aspect there is
provided a refill unit, wheteimtheprinthéad assembly is incorporated in an inkjet printer comprising:

a maintenance asgemblydarmavingdatwesn:acrpped-pesitipmwhesa: the assembly covers the array
of nozzles, and apurcapped.ReStioR:spAcREfram the ariawofReZ2les:and.a motorized drive for
moving the maing&%@g;egtassembly between the capped position and the uncapped position. in a
further aspect there is provided a refill unit for eplenisl ng an ink cartridge in an nkjet printer, wherein

the refill unit further C rlses anink s Jora e compartment; a dockin ‘Jioortlon for engaging the
x(‘:l?h ct there 15 provide 11 further com r1sm Ar *l unit. rreﬁllu%( 1 _ink
interface of the cAftridge. the HOGKING SO0 aving a plate Wi Utlet for connection to

an inlet port on tﬁ%aﬁ"it gﬁaaééleréﬁiaplymg he prmtheaci whelem dur;ng use, the ink storage compartment is
maintained at a negative pressure to avoid inadvertent ink leakage from the nozzies, the refill unit

comprising:

a body containing a quantity of ink;
an ink outlet; and

a repressurizing arrangement,
wherein upon engagement of the refilf 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 info
the ink storage compartment through the ink outlet by the negative pressure until pressure
equalization, and
upon subseguent disengagement of the refill unit from the ink storage compartment, the
repressurizing arrangement releases the inwardly depressed part of the ink storage compartiment 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 vofume to create a negative pressure in the ink storage compariment for avoiding inadvertent

ink leakage from the nozzies.

I 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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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, 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 constriction mechanism as the ink refill unit
disengages the interface. In a further aspect there isfprovided a refill unit for replenishing an ink
cartridge in an idRjEEPHITEEY ME 1R EAEGE HAV MY AhciHtEr£e8P P ehJagittt the ink refill unit,
wherein the ink réfiffif# comprises: the ink outlet for engaging a complementary ink inlet in
the interface; and a spiot extericling frorthe body for insertion in an aperture in the interface, and
wherein the lateraligregs; saction of the spigot is keyed to the shape defined by the aperture to ensure
the ink refill is comectiy-matehedia: the castricy . krnufurthesaspeecitherensprevigded a refill unit
forreplenishing ag.inkGatkdge 40.an: idgepaates.saberein 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 g P¥U?1Q§E§££Ritﬂggis%o%éﬂ ir%eggs flowed. from the refill unit into the cartridge. In a

Urther conTprising a refill hni or,rtli'{'{]]lmg an in

further aspect there s proyided a fefl it incarporatied. i an inkjet prinfer, comprising: an outer casing

with a hingedly m10u ;ed’atpa.neh or access !tslilnterlor;, ind oused within the outer casing
for supporting ar'ifi LartFige e trabik FAVIRG ‘SHilg&dly mounted lid that opens to allow the ink
cartridge to be ifd&ft&eManaeEtiRket Wherein the hinge axis of the lid and the hinge axis of the panel

are para”el’ andal'} ink outiet; 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 fo inferrogate it fo verify that the

ink in the refill unit is suitable for the printer.

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

a capper 1o 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 refifl 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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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
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 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 operpasitiBRsIthE Brifite At caiBe rstafeerdP redova&r sperdiBsedver member is in
the closed positithsdifing rivtinghsacbrthidr theop rintead 'eontesits e tHid eoiresponding contacts
are moved into ergagementavherrithéboveramemberis movedstotheclosethposiiions, and the
printhead contacissand:ihe camresponding,coniasts disengage.whenthe eayessmember is moved to the
open positions. In a fusthey aspast thaeresaievided a refill unit incorporated in a cartridge for an inkjet
pr, te he cartridge com@&i%o%gmpgggg%@@g{ggg&qm%gtmgki@ ink feed system for supplying
ink flom the or eaeh/ils comRRIMERt . A.pinihea: and.a MALEANCE Siglian for engaging the

printhead to perfonn.one or more malntepance functions. In e{(J &R spect thﬁre is provided a refill

onstllctlon a Iuat TS ting the consiriction mechanis 1e mk e Fﬁ% (h
unit mcorporate In acra INg an InK cartridge witnin an in r e cartrldge havmg a

plurality of the inR‘S{5F44% reéﬁ?ﬁﬂ’éﬁ??f%ﬁ?%” ‘fﬁ%l‘??fséfmétIEé%BﬁéiﬁQdﬁeﬁfﬁ‘ﬁémﬁ/‘wﬁ‘i‘é interfaces
respectively corresponding to the ink storage compartments, wherein each of the interfaces is
configured to recdeiirtisedrk fsfillsuit fer reipledishingehiésieon espoR din ik Sigizge compartment. In a
further aspect thekeaisifsoyickadeer ¢filickinititre replem Shirge-ifketeagp riatredd comprising:
ink refill unit 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.

In a further aspect there is provided a printer, further comprising an ink refiil unit for repienishing 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

fiowed from the refill unit into the cartridge.

Ir 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.

It a further aspect there is provided a printer, further comprising:
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a printhead integrated circuit formed on a wafer substrate using lithographically masked etching and
deposition techniques; an integrated circuit support structure for mounting in the printer adjacent a
media feed path; and 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 for replenishing ink to 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 an eighth asp&&t'ta°jsrasantiRVaTtbH protiaey W rEi it R TSivamtfiid®an ink cartridge that
forms part of an TARFELPFRET BHEHAte? B8 Having a printhead, control circuitry and an interface for
releasably engaging therrefilinnitntse efiltiiit bormprisingirndetyeonttiningaigesntity of ink; an ink
outlet; and, a memeoeyctirdiniforsteringsinformationirelating tenatheastspméngharacteristic of he ink;
wherein during usescts arctheememapycirauitiallpmsdanthe-contial GCikeliida-miermagate it to verify that the
ink in the refill unitdsmsuitabledorthewpeiater. 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 er(h%%»%%% C(_?[}(gg.lslfgow{[e ,atprgiin eg@ﬂ@_&g@g@ﬁ%g’ggg operational life of the printhead. In some
)

n
embodiments, the information includes the type and color of the ink. Optionally, the information
E Et\ﬁ n ﬁ%é(% b

includes the volume Qf Nk in éa?é\i Uit ptf%r?&ﬂ?aytﬁéloé%ﬁt% péﬁ%f.ll fRodifies the operation of the
printhead in resp8hEE 15 WRETHIOMRAHBH LEFé8°Sn the memory circuit. Optionally, the modified
operation is an adjustfiBHt B gkt Tk spasa b PN Hrinth Sy B ptiGAam the information
includes the type and s oftbieiipkovemen: 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 printer, further comprising a cartridge comprising:
af 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 cradie 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 fechnigues;

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

and
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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 peed of the printhead. In a
further aspect there is provided a refill unit, wherein the cartridge comprises: an ink storage
compartment and an ink feed system for connection to the printhead which has an array of ink ejection
nozzles, and 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 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 infetPVAR EBiEsE t6"1te roseu ed Ayt Taueh et Tther refill unit
comprises: engatjernehtrorrivationshfor retebsadirengedirty therirterfaceiwrandtasinlet 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 communicatianwithsthe irk stesage compantmeant: fmaddidheraspect there is provided a refill unit,
wherein: the ink Sarridgehasa-nagatively pressirizeddniostaragrcampartmaent that supplies ink to

the printhcad, andithe,nteiface iorreerivinadhedafilbwnik: dhe.nigtface haying.anormally closed inlet
valve and a norrpozg,] %Q[grgngutlet valve, both in fluid communication with the ink storage compartment;

and the refill unit flllrther esa g J{(}ng Lpoc[tlon crﬁavm% Jnk 0 (}Iet anqlvalve actuator
er sea in WeEE! e 1y onduits ar ]|1 mte rated CLreuits
formations, wheréin ]aurln %use teh 3ockln portion releasa ges.the mterface to actuate the

inlet and the outfEVEIV W%ﬁéagé"rf’liﬂ’ﬁréwfe I“°’su°vh\7ﬂ’ﬁl St ri‘f%ée%%i % AER0EE" 51 %e negative pressure

in the ink storag& @%‘ﬁ%ﬁ?ﬁ%’ﬁf‘% a further aspect there is provided a refill unit for refilling a negatively
pressurized ink stsrigeEoiisditibne that S ppRewmkith the printhead via a normally open outlet
valve, wherein the refill unit further comprises: engagement formations for releasably engaging the
ink storage compea#tment) apck an routiehvalvepactitaiomfosicl osing -thiensutheh valkseras: the refill unit
engages the inkistaragecapartment. In a further aspect there is provided a refill unit for refilling an

ink storage compariment:sunplyingtheprinthead whigh.bas.anarray of nozzles, wherein: during use,
the ink storage qmg@p&%@ [@amtamed at a negative pressure to avoid inadvertent ink leakage

from the nozzles;
an lﬂk storage compar’tmeﬂt,

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

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

the centre of the ink cutlet 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 cariridge. 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 orfentation. As the ink outlet is a large feature on the base of the refifl, offsetting it
to one side has a greater visual impact than the other features on the base plate would.

I 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

RRCD18-8G 64



the refill unit further comprises 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 reestablish 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 8RS ABGHIVE BrECLUFE TS Wik'EFage compartment for avoiding inadvertent
ink leakage fronftH& g 2ies h A bethef H8peersndid1s Browided a refill unit for refilling an ink
storage compartitiest hasantide iteyfae e forirelddsabipeergading with the refill unit, the interface
having valves fomedntrallingatkifidwsrintosand outdhithéstorage icempartmentiandierein the refill unit
further comprises«vake-actuator s-fog actdating-the valwe & wherdbenefithubit engages the interface,
such that the valye-astialess astivatathevalveoin A edeteimined sequanegioin a further aspect there

is provided a refi it ingorperateddn piRthead.maintenance:rssembly:ferthe printhead, wherein the
printhead has a nozzle plate with an array of nozzles formed therein; and the printhead maintenance

assembly compr ses. i %gpnegarﬂg%gce%emrl Hﬁe array of nozzles when the printhead is not in use; and

a cleaner for engﬁglng the nozzle plate and wiping across the nozzles, the cleaner being positioned
between opposing SideLrEFTRE FRABPEr TR & fUFRET KEPEEFIHETE is provided a refill unit, wherein the
inkjet printer corfif8eS e BihtR edeimwith Wr'atray 8f'he22188;  a maintenance assembly for
moving betweerPgieappetipersition Wolietdshe assembly covers the array of nozzles, and an uncapped
position spaced frgir thenar iy nozresyargtors fogappgtarized drive for moving the maintenance
assembly betweenstheocappedpeosition and:ihegipcappediposition. In a further aspect there is
provided a refill wnitseWiRetRifittion mechanism as the ink refill unit disengages the

interface.

Optionally the base plate has a spigot projecting therefrom for insertion into an aperture in the
interface, the spigot having a cross section that is keyed to the shape of the aperiure to ensure that the

refiil is correctly match to the cartridge.

Optionaily the spigot has a tri-star cross section.

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

Tn 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 & further aspect there is provided an ink refill unit, wherein:
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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: the ink cartridge has
the interface for engaging the refill unit, 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; and the refill unit further comprises a docking portion for engaging the interface of the
cartridge, the docking portion having an ink outlet for connection to an inlet port on the interface, and a
plurality of constfithB &CRTATSTS fEr Al B tHe t Sriati s RracHANRS Y the ink refill unit engages
the interface andiied segnttielEonstrietion mreeiaidrn A HvaciiKk ettt didengdges the interface. In
a further aspect ithelie: s provided @veefittdmits sk retfigthi@irdedcartridge has the interface for engaging
the refill unit; thenncinefill it comprises: the ink outlet for engaging a complementary ink inlet
in the interface; and a spigot-extengling-framthe:ogdy for insertion in an aperture in the interface; and
wherein the latetal.grQgs. 8cHPR.QLINR SRigOLIs kayrd i the-shapedefinadby. themperture to ensure
the ink refill is coprectly,matched i he.cartrdas,dnafuther. aspegt there is provided a refill unit,

wherein: the ink outlet engages a complementary ink inlet in the cartridge; and

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

the ink carfridge has a negatively pressurized ink storage compartment that supplies ink to a printhead
assembly, and an interface for recelving 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 farther comprises:

a body containing a guantity of ink; and

the docking portion having the 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 filis 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 te a printhead assembly via a normally open outlet valve, the refill unit
further comprising:

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

compartment.

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

a body containing a quantity of ink;

an ink outlet; and
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the refill unit further comprises a visual indicator to provide a visual indication when a predetermined
guantity ink has flowed from the refill unit into the cartridge. 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 pr head contacts; and a selective biasing mechanism, such that the
printhead contacts and"tHE*COMESPBAUING contacts are biased into engagement during printing and
released from bidkesd erig ageatisriter instatiiht ot rams i Fe P N tREEE % further aspect there
is provided a refifragitewbrereirthetinkjer printerlodmprisies the ink fppdglade aldtevpagewidth printhead
with an array of nezxles:andnprinthveacugontadtsufiortiransmittingpover angduprint data to the nozzles;
corresponding ceptaetsdarsupplying the power and print data to the printhead contacts; and a cover
member for movgmenthehneenpen and closed Resitionswandwheargin in the open positions, the
printhead can be jnstalled or femovad. 204 RS FONGLBEMPREISININe CasedRgItions during printing,

such that the priQstt&%%qhggeggg‘%tgm%g the corresponding contacts are moved into engagement when

the cover member is moved to the closed positions, and the printhead contacts and the contsponding
contacts disengage when the cover member is moved to the open positions. In a further aspect there
is provided a refift UHIETIRETERT RS RATHMGY EOMBYiLEE At least one ink storage compartment; an ink
feed system for $GFPNARGIAR M the or each ink compartment to a printhead; and a maintenance
station for engaginigtireegrinthaaditorperforrrbrt SrimbramaienEnee fahttiosgent

to define a variable ink storage volume; and

an ink feed system for supplying for supplying ini 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 nozzies.

In a further aspect there is provided an ink refill unit for refilling an ink storage compartment with an
interface for refeasably engaging with the refiil unit, the interface having valves for controlling ink
flows into, and out of, the storage compartment, the refill unit further comprising:

a body containing a quantity of ink;
an ink outlet; and
valve actuators for actuating the valves when the refill unit engages the interface, such that the valve

actuators actuate the valve in a predetermined sequence.

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

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

the refiil unit further comprises:

a body containing a quantity of ink;

an ink outlet; and

a memory ¢ircuit for storing information relating Lo at least one characteristic of the ink; and
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In a further aspect there is provided a 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 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. In a further aspect there is provided a refill unit, wherein the
printhead compri&& s ptirftiead ey Fatet G retie Fisving Hrrestay b ik t&?@&?l‘ﬁ’ﬁ‘%ozzles formed on a
substrate; a pluréfityidfiik feed-dofdniiefor 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:potymesfiinrdvaving ian-array ofaperliressueh thatdhe«ejection nozzles are in
fluid communicatiemwith thekdakiesdicenduits;cnheeinpelymensealing.filna-is meee than 25 microns
thick. In a ninth %gg%g@@@gm@ﬁy@@g%@@M;gg%a printhead maintenance assembly for an inlet

printhead, the printhegd.having,a Rezz\e.Plgie.with, an aray.of ezzles.formed therein, the printhead
maintenance assemblg/ om Orrlsm ma capper {%(a:r%vvggnggaecrgrr%yngf pozzles when the printhead is not in

cleancr
use; and, acleaner or en agln%t e nozz late'and wiping across the nozzles; wherein, the
sitl i sndeso thec

cleaner is positiohed Batwash opposing SidesrBr s Cappar: Fidusing the cleaner within the capper
provides an elegantly compact design. Further, as the cleaner material is typically moist from
absorbing ink, it BafHsTpsee ifidmtairy dehiriitdehvitomitent WithiPtHE eappErto avoid the nozzles
drying out. Of course, thaetelrigrmaterfabmay also be deliberately kept moistened for this purpose. In
some embodiments, bothitleercappebiandrthe cleaner arecndepententlyrovablesrelative to the nozzle
plate. Optionallythe.cleanatsisiresilientyw potmteddotharcappersathatavhile the capper can move

perpendicularly relative t.the: nagzle-platenihaicleanatcan havedimitgd-movement parallel to the
nozzle plate as well asRermsadicHlasaovement. 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
In a further aspect there is provided an ink refill unit, wherein:

the ink cartridge has an ink storage compartment partiaily 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 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 refif] 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 eutlet 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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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. 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. In a further aspect there is provided an assembly incorporated in a cartridge unit for an
inkjet printer, the cartridge unit 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 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 pfoVIIEY a8 ge BN (o iporating - TeTIPURTE RS refilling a negatively pressurized ink
storage compartment tat sesptiessiak to the printhead, the ink storage compartment having an
interface for receiving thiekrefit initzthie mterfaeenhavinglam iMetvialverbiased to its closed
configuration, the refillauwhiticomiprisipgiid: bady eontaining a audantityeofunky @rgagement formations for
releasably engagingdhenintesrface; ianaanilet 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, asRegt ;B%me@apgfwaﬁ%@%%aqmnlge peerRaAting a refill unit for an ink
cartridge, the ink cartrldgempC \{'m%'f% nlglgga(ﬂvm ‘%1 amelﬁ:lze ink soragFedcompartment that supplies ink
0

I ACCESsS 1S Inferor
to the printhead, and an |nter ace for recelvin e refi unlt the Iinterface havmg a normally closed

inlet valve and a normly 6pen outat valve, Bor in R S s il R as Ak storage
compartment, thE &l ‘ﬁ?‘fffeéd)‘ﬁf'ﬁ?f@i??@t‘)él%&&‘? BoTTAHY "4 B4 ) BI9YR: a docking portion having an
ink outlet and vaNEatt&mse FIPHASnEIIRBreIRHaFPIsE P iEbEing portion releasably engages
the interface to actuaté:thiesidliet andttecnatietesahvagegethe 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 assembly incerparatinga nefillsypiidarrefllvsg ainegativelynpressiurineg-iak storage compartment
that supplies ink to the, printheaghyiadsa pomaNyoReRELteL alvesdhetefilkugit,comprising:
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, 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 fo 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 compartiment;
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a body containing a quantity of ink; engagement fonnations 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 assembly incorporating a refill unit for
refilling an ink storage compartment supplying the printhead, wherein during use, the ink storage
compartment is maintained at a negative pressure to avoid inadvertent ink leakage from the nozzles,
the refill unit comprising; a body containing a quantity of ink; an ink outlet; and a repressurizing
arrangement, wherein upon engagement of the refill unit with the ink storage compartment, the
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, th® PESFESEIRTZ NG By AR GE freritrElBasEs tReaiva e dEstessed part of the ink storage
compartment to feeistabliskahe Pregpativeiprassendo rarfurtheraspettherdvisiprovided an assembly
incorporated in an ink cartridge for an inkjet printer, the cartridge comprising: an ink storage
compartment haming-oppose twwalheeaticnscennestedpy-adlexible.walarrangement to define a
variable ink storaggaelume:.and-aniok fead-sysieme.fomsupnliyingdersuppivingink to the printhead,

wherein one of the,pppesed wallsgclions.isdighlacgable.and.Riasedda.gxpand the variable ink
storage volume 9. greplga negative pressure in the ink storage compartment for avoiding inadvertent

ink leakage from Lhre.noczl?t%Ea !lgeg,aggrther aspect there isgggglyide%l_aergias%en%tgly incorporating a refill

. - Wherein e is configyured 1q receive an in nit enishipg t . . . .
unit for refilling an ink séfora%e compartmelg’i with ‘an nterface for reléasa iﬁ engaging with the refill unit,

the interface havifg VAR ToFESHIBIAG Tk flows into, and out of, the storage compartment, the refill
unit comprising: a body containing a quantity of k; an ink outlet; and

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

a printhead infegrated 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 strocture and the printhead

integrated cireuit for fixing the printhead integrated circuit to the integrated circuit support structure.

In a further aspect there is provided an ink refill unit, wherein the printer has a printhead comprising:
a printhead integrated circuit having an array of ink ¢jection 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 aperiures such that the cjection nozzles are in fluid communication
with the ink feed conduits,

wherein polymer sealing film is more than 25 microns thick.

In & 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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valve actuators for actuating the valves when the refill un ngages the interface, such that the valve
actuators actuate the valve in a predetermined sequence. In a further aspect there is provided an
assembly incorporating a refill unit for refilling an ink cartridge that forms part of an inkjet printer, the
printer also having the 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. 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 a3pEttthEtEss Provigedan assembly incorporating an ink refill unit for
replenishing an ink catteige prisn TiRjeepeifiterehe shikecattielgecatbirly an interface for engaging the
ink refill unit, thepirtkerefithemitce ontp fsingeder inkestbragetbmpartment; a docking portion for
engaging the interféce of theweariridgerithedeckingpontiarhaving a base plate with an ink outlet for
connection to andnlekpardcpnidhe intefaceianthages mengagement formations for releasably engaging

the interface, the.gRgagementiormations beingfarmedan.thetransverse 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 ca{(_t:rillg%e(:}5 %?X(I"?}%”?‘“E l{g'gemr;‘la%%cfoag aenr%%%gln%the ink rf‘“”ieﬁn |nfk st%)rage compartment
a cti

. . d GRS 14 om 1 g .
partially defined by & tUbiIAr Hoxibie wall And & ConatHeton mechamsm for constricting the flexible

tubular wall by apﬁ‘?’t@%téﬁor‘ﬁﬁﬁeéaug?ﬁWﬁf?rﬁét’rﬁﬁgsréﬁFiﬁﬁi‘fed?ﬂ?ﬁﬁ?iEiﬁ@‘.’vﬁd%ﬁv}’é&ﬁtaining a quantity of
ink; and a dockifig o HIBHETSFSAGAGTHE T TALEFACE BF treseartila e SemeauuaHE

there is a high risk of ink leakage. By slightly increasing the compartment’s capacity as soon as the
refill is disengaged, the negative pressure is re-established. Depressing a part of the ink storage
cormpartment 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. By
providing the actuators for the constrictor mechanism on the refill, the application and release of the
constrictor mechanism will always occur and at precisely the correct times during the refilling
Drocess,

in some embodiments, the constrictor actuators are positiened 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. 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 fiat pegs extending from the

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

diagonal of the square at right angles.
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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 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 unit, the ink
refill unit 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. 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  Orépvisubd irrdicatbtoaprevide devistradtindroationcwhern a predetermined quantity ink
has flowed fromthenrrefifi-unitinta¢hegartridge. 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 gpuahakadiehausedhwithindhe-outetcasine.dor sipperting an ink cartridge, the cradle

having a hingedly, mougted;lid.that cpensto.allow 1he,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 thell§§m$egg%%;tltgn. In av'fééﬁtgf?{k?e ect ti‘!]ere is provided an assembly incorporated in an

inkjet printer compr|3|ﬂjg: rep gésé?é(bl‘e agewic Hmfirvfnffﬁgéd_ with an array of nozzles and printhead
contacts for tranShiftiHE SEWEY HRY b a5Ea T tHE 22 IeE eS8 iy tomtatts for supplying the
power and print Bat§tE e stiAthead contacts; and

the ink storage compartment has a variable storage volume and a displaceable wali 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 nczzles.

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

the ink storage compartment is negatively pressurized, supplies ink fo a printhead assembly, and has
an interface for receiving the refiil unit, the interface having an inlet valve biased to its closed
configuration; and

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

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

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

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

the cartridge has an interface for receiving the refill unit, the interface having a normally closed inlet
valve and a normaliy open outlet valve, both in fluld 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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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 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 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 movetf (6B GHEn BRI A A FhFtREraSHELrHi B e pr &% ithetPast assembly
incorporated in awartridgenfor epddnkjetprirter; thengartridgecom prisifigratieastions ink storage
compartment ansinnkefeedgystem 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 aspegt.there isprevides.anassamblyincarrarated in a cradle for holding an ink cartridge
within an inkjet prinfet.ihe sastrdaeaving.aplurality.af iRk SIrage.comRatments, the cradle
comprising & pluialiy of (NEAGes [esAESIEhLeAERONAING. 1 (N ik ARIAGS gompartments,
wherein each of De Lnterff:\(;es is configured to receive an ink refill unit for replenishing the

corresponding inlklgfoergogzzeeséompartment. In a further aspect there is provided an assembly, wherein

the printhead colfipHe&a! e L BRI ELE tStFLEE SHEiPFSTRETSh a wafer substrate using
lithographically ifagkEEetehmieaid teposition eErnigues s FEgratEgEreuREEPport structure for
mounting in the pritteradjacentodmedidy feadpathbandion thebysis by dren gealinigkfilrridetween the
integrated circuitsupport strugttee-andethetiprinthiead-inte grétedseireuitifatdfixing the printhead
integrated circuite: he-dntegiated aitautistpPonk: St ckure sidigaciuhesaspect there is provided an
assembly, whereipdheiprinthaad-camprisesiapsiathead integraied creui-haviag an-array of ink
ejection nozzles fprmed.on.a.syuRstrate;

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

the ink storage compartment having opposed wall sections connected by a tlexible 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 fo expand the variable ink
storage volume to create a negative pressure in the ink storage compartment for avoiding inadvertent

ink leakage from the nozzles.

Iz 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
refifl unit engages the interface, such that the vaive actuators actuate the valve in a predetermined

sequence.
Tn a further aspect there is provided an ink refill unit, wherein:

the ink cartridge forms part of the inkjet printer which has a printhead, control circuitry and an

interface for releasably engaging the refill unit;
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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 tenth aspect the present invention provides 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 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 capife! WEHY S SMYE Mot ts A AteBSi ther capisér Rt ths'ERdher the printhead
provides a compasttesigidridisivhptifiésihe electrical systems within the printer. In some
embodiments, thercleanér ispositioriethbetwe emopposingrsidesedfitheitappér nOptionally, both the
capper and the dleanemarestndependentlyy. 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 positign, fAptieRaltheRiitheask s Rrgewidthpintheads thearray of nozzles is
elongated and the glaanerisdkeuiss.slangatedwwherein g matarized dive.wipgs the cleaner

longitudinally acglge%%:( e Q%él?n%i%&g%n%ﬂ%b’i??m%}lﬁ%%‘?r is positioned between opposing sides of the

; G . .
capper. Optionally both the capper and the cleaner are inde ,end.entLy movable relative to the array of
. a capper to cover the array of nozzles when the printhead ig not in use; and
nozzles. Optionally the Cleaner Wipes across the nozzies as the maintenance assembly moves from

the capped position to"{tf&"tiEABRE HBLITSH G PHAAIR tHE [BFifftiEad is a pagewidth printhead, the
array of nozzles Y§&1d Ag iy mertiver Ehearfa Precketrs el Somepsted; wherein,

In & further aspect there s 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

position and the uncapped position.

In a further aspect there is provided an ink refill unit, wherein:
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 engagemeﬁt 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 keved 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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the motorized drive wipes the cleaner longitudinally across the nozzles. In a further aspect there is
provided a printer, further comprising a cartridge unit comprising an ink storage compartment and an
ink feed system for connection to the printhead, wherein 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 printer, further comprising 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 eng aging the interface; and an inlet valve actuator for opening the inlet valve

as the refill unit engag‘@é“ﬁ‘fé IR 0 FAE B et e BEE7 €N fluid communication with the
ink storage compartm@Htdrrdfifrter dépect thateisprst sy s pimterafirtiecomprising an ink refill
unit for an ink cafftrigfertherifkehdidyeayading 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 inlgtrralve-and-asmpormalby mpenumut]@heiai\x&,idammlimeﬂwdpaﬁzﬁnmunication with the ink
storage compartment, thedefith it campising: & hedy.containingia-guantity of ink; a docking portion
having an ink outlet and.yalv&aciuatarformations, %ﬂg@t@g@n@w b%%&g%%étl%ﬁ%&g‘g portion releasably

engages the intefface 10 actHaR. Mg NIehAPd tmgc%&ge YRl %g_t@@a& LRgridge fills with ink from the
body because of Ehee] nnﬁ z:’ttl\e/%{p@\clﬁls&Jg%l!:pt?Ji e |n gtoc%rp%ang ompartment. In a further aspect there is
lu

provided a printer, “furt omprising a refill Unit for refi INg a ega’uvely pressurized ink storage
compartment that supH‘Fé%a“r‘i{ﬁhﬁgafﬁe B %fﬁé“é%”%ﬁ%\eg'ﬁ%zﬁﬁﬁally open outlet valve, the refill unit
comprising: a body containing a quantity of ink; engagement formations for releasably engaging the
ink storage comeirtirteshtsraidieznis sutidrdvalverdtudtopeor Sloshitrthe etistevalve as the refill unit
engages the ink storagetormrarzrehit.clinteduritier aspetrtieradsiptevideds printer, further
comprising a refibwnitifaprediling-aninkesiotagescompartment supplying the printhead, wherein during
use, the ink storage cosmpaitime ahisimainiainecabanegativery essurede.avaiddnadvertent ink
leakage from the nOZZJ@éecIih@bfﬁiﬂE 1%%199%9&\51‘1@!9118 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 refiil 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 positicns, 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 info 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 & further aspect there is provided an ink refill unit, wherein the cartridge comprises:
at least one ink storage compartment;
an ink feed system for supplying ink from the or each ink compartment to a printhead; and

a maintenance station for engaging the printhead to perform one or more maintenance functions.
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a body containing a quantity of ink; an ink outlet; and a repressurizing arrangement, wherein upon
engagement of the refill unit with the ink storage compartment, the 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 reestablish 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 COATPAfHTELt HeF AOBIAINGTIHAGE HETImeREkaYE fiolh HEad2 #les. In a further aspect
there is providedatpentarnfixthést comphising aerefitLritfdie ratiting sarrdniostarage. compartment with
an interface for réteagablyrengagingiwithdhexefioamitithetntedace thaving:yalves for controlling ink
flows into, and oukgithesstorage compartment, the refill unit comprising: a body containing a quantity

of ink; an ink outigt:ane.valveactualiarsdonactualing the. valves whenthe.sefill unit engages the

interface, such that.thevalve acilatars-aciiate the valve in a predetermined sequence. In a further

aspect there is provided a printer, further comprising a refill unit for refilling an ink cartridge that forms

part of the printe%, ng%grrgnte{ &II%?S Qgg&ggﬁgﬁp}g&l circfuitr%/ and anhiengerface. for releasably engaging the
[ ;

. . spec unit for refilling a printhead comprising:
refill unit, the refill unit cqrﬁpr sing o sap prising
a printhead integrated cireuit formed on a wafer subsirate 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 suppert structure and the printhead

integrated circuit for fixing the printhead integrated circuit to the integrated circuit support structure.

In & further aspect there is provided an ink refiil 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 af least one ink storage
compartment; and

a polymer sealing film between the ink feed conduits and the printhead integrated circuits, the
potymer film having an array of apertures such that the gjection nozzies 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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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. In a further aspect
there is provided a printer, further comprising a printhead maintenance assembly for the printhead, the
printhead having a nozzle plate with an array of nozzles formed therein, the printhead maintenance
assembly comprising: a capper to cover the array of nozzles when the printhead is not in use; and, a
cleaner for engaging the nozzle plate and wiping across the nozzles, wherein the cleaner is positioned
between opposing sides of the capper. In a further aspect there is provided a printer, further
comprising an ink refill unit for replenishing an ink cartridge in the printer, the ink cartridge having an
interface for engaging the ink refill unit, the ink refill unit comprising: an ink storage compartment;

a docking portion for erejatfinghie: ipfte raced ofetie: chifritigécthendoekihgppastiotttiaving a base plate
with an ink outlef-foreetrimectidn tocancifte porchrthemtérfacelihmd crzazeethgagdment formations for
releasably engaging the interface, the engagement formations being formed on the transverse centre
line of the base plate. whetisindhe centragithadnk-autatisspacedframdhestransverse centre line. In
a further aspect thergris.pravided anuntar. futhercomprising an ink refill unit for replenishing an ink

cartridge in the printer, the. ink cartridoe having;anintetface for.engaging the ink refill, an ink storage
compartment pa&'}%lly de%ned Hy &E‘é&%l% lexible wall ang a oqgtriction .mechaqisgn for constricting

. pertgre, Optional 25 3 sPigot projelting hereff; T.INSErtion info ah aperiup ..
the flexible tubular W,E;.‘ﬁ a predetermined amount, the in refill unit comprising. a body containing a
. _ m&le mgj:rfa g, the s nogoihavu a cross section th'ﬁ_lls ker\ﬁdt the shg%p (ﬁ"the a e{tur 1o ni re .
quantity of ink; and a docking portion for engadgln e nterface ot the cartridge, the docking
that the refill is correctly match to the cartridge. Optionally, the spigot has a tri-star cross section.

Opticnally, the spigot actuates a valve in the cartridge when the refill engages the interface,

Optionally the pair of complementary features comprises a spigot extending from the body for
ingertion in an aperture in the interface; wherein,
the lateral cross section of the spigot is keyed to the shape defined by

the aperture.

Optionally the spigot has a tri-star cross section.

Optionally the spigot is tapered,

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 varizble 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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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 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: 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. 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 containintf i & iRk tTet o reHGaGiiy E Conplematitary &k fstircaiedcartridge; and a
visual indicator to'{pyrevideravisuriringieatienalvhemarrett et grtigsmiktigs flowed from the
refill unit into theséarthidgéy. itrnd:dd rtheraspectither elisipravided agprinter” further comprising: an outer
casing with a hingedly mounted panel for access its interior; and a cradle housed within the outer
casing for supporinganipkcartridge;dhe cladie havinga:hingedly mounted lid that opens to allow the
ink cartridge to bg insested.and-remaveshwhgteinhe-binge.axisof ihe.lid aagdythe hinge axis of the
panel are paraliel, and.the.lid and.ibe pangh PRILARSR i he:Rame.directian 1n.afurther aspect there

IS prowded a prlgzggg’aghlgt&?lga 99391%%1@19431%, both in fluid communication with the ink storage

compartment; and
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 ink refill unit, wherein:

the ink storage compartment is negatively pressurized ink storage and supplies ink to a printhead
assembly via a normaily open cutlet valve; and

the refiil 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.

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 cutlet 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-

gstablish the negative pressure.

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

RRCO18-SG 78



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 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 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 cBAtACHY 4T & MBVET IS e ST Wheh tHE CovaT isHbEPIERiBved to the closed
positions, and tHeRfmtead caRtaees Qe corresponding contacts disengage when the cover
member is movedits fthEsope frpagitions: frryirther cspéed thtre iggp rdvided adorinter, further
comprising a carhigigeecmipristngd atlleasthondsinkegioragiecdm partdientrianeink feed system for
supplying ink from-the @neach-ink cemparkment to isk printhead;-and @ mamicnaneestation for
engaging the printhgad-te.peifesm:-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 Sslgrgjg%gaeancgmggr;}lm%@&he cradle comprising a plurality of interfaces

. ol . . .
respectively cortgsponding to tne, nk siarage gompariments, wherejn,each of the fnterfaces is

configured to recaive an ink refill Unit for replenishing the corresponding ink storage compartment. In a
further aspect th&t& & HIFHAETEBINEH wherein the printhead comprises:  a printhead integrated
circuit formed orfPaUARBH St traRE uSthg  RHBIGFAPHIE A frelekey Ete Afrfg ahti @éBosition techniques;
an integrated cirefitistippese St ietiice foh MObNtNG HiPtNe phntdcatfacentdcsiedid feed path; and

seguence.

Iy 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;

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

during use, the memory circuit allows fo 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 ink refill unit incorporated in a printhead maintenance
assembly for an inkjet printhead, the printhead having a nozzle plate with an array of nozzles formed
therein, the printhead maintenance assembly comprising:

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

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

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

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

a printhead with an array of nozzles;

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

a motorized drive for moving the maintenance assembly between the capped
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a polymer sealing film between the 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 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. In an eleventh 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: an ink storage compartment; a
docking portion friegagiagrtrReciifece of the cartridge, the docking portion having a base plate with
an ink outlet for connection to an inlet port on the interface; engagement formations for releasably
engaging the interfaeestheengagement formations, being-éopmed on the transverse centre line of the
base plate; whergink thegestperobihe ink outlet is spaced from the transverse centre line. Offsetting
the ink outlet from the centig lineohthe.base. plate.pravdssasignificanivisual ndicator to the user as

to the correct orig;g;g,g@o, gftgpgkrglﬁg }f(grcglgeg@(g%@%wﬁmmg gartridge. If ink outlet were in the centre
of the base plate, therg is a |f|ct{a\@£18t{(:r K nee that a user yvl}lcgy(hmstallln tEhe refill 180 out of the

ehglg orind Iy engaging ?-] ¢ cligagem 1imat
correct orlentatlctnmﬁg thgo EOUﬂet IS a ameg ature on t ase o e refll offsettlng it to one side

Tme e transverse 1tre the base the centre of the ink out] eing spaced
has a greater V|sua1’|m act eatures oﬁatlﬁ ase plate WOU?db lric; ome embodiments,the

ink cartridge has"3R Lfﬁlf?f&‘i‘é&é”%‘fﬁepartment partially defined by a tubular flexible wall, and a

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

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

& cradle housed within the outer casing for supporting an ink cartridge, the cradle having a
hingedly mounted 1id that opens to allow the ink cartridge to be inserted and removed,
wherein the hinge axis of the Hd and the hinge axis of the panel are parallel, and

the lid and the panel both opexn 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 coniacts; and

a selective biasing mechanism, such that the printhead contacts and the corresponding
contacts are biased info engagement during printing and released from biased engagement when

instaliing 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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constrictor mechanism for constricting the flexible tubular wall by a predetermined amount, and the
docking portion having a plurality of constrictor 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. Optionally, the base plate has a spigot projecting therefrom for insertion into
an aperture in the interface, the spigot having a cross section that is keyed to the shape of the
aperture to ensure that the refill is correctly match to the cartridge. Optionally, the spigot has a tri-star
cross section. Optionally, the spigot actuates a valve in the cartridge when the refill engages the
interface. Optionally 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 portion having a plurality of constrictor actuators for actuating the constriction
mechanism as the ink*&fiil TP E MG RGES HeFRE TR AR FEIRHSES the constriction mechanism as the
ink refill unit diserigrat &sreacimesifes e Optistaty e Hase setedd b spigeeprojesting therefrom for
insertion into an tepérkdresitrthésirderfaice sttespignthadingarcrods sectiomithatisceyed to the shape
of the aperture terensuf @that:thesrefiltis:corectysmatohdodhe cardricdgersQptienally the spigot has a tr
star cross sectiopin@plionally:thespigebattiiatesaivaig in.dha-carrisge.whendhesefill engages the
interface. In a fugthes.agpect 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 nozzies: Aad. e Ik siorags compartmentnas 2 yatabie siprage volume and a

displaceable WaII ection iased 10 exp and the variable storage volume to generate a negative
t least P]n% ik storage com am

pressure therein, stich that ik doe o‘inlhadvertently leak from the ink ejection nozzles. In a further
aspect there is Fﬁ;ﬁ{l}f&fg&sgﬁiﬁ&r Pgﬁ)ﬂ/u%wk Wpéﬁﬁeach ink compartment to a printhead; and

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

In 2 further aspect there is provided an ink refill unit incorporated in a cradie for holding the ink
cartridge within the inkjet printer, the cartridge having a plurality of the ink storage compartments,
the cradle comprising a piurality 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 ink refill unit for refilling a printhead comprising:

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

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

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

integrated circuit for fixing the printhead integrated circuit to the integrated circuit support structure.

In a further aspect there is provided an ink refill unit for refilling a printhead of the inkjet printer, the
printhead comprising:

a printhead integrated circuit having an array of ink ejection nozzles formed on 2 substrate;

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

compartment; and
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the cartridge comprises a negatively pressurized 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; and the refill unit further comprises: 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. 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; the refill unit further
comprises a body containing a quantity of ink; and the docking portion having the ink outlet and valve
actuator formatiGA¥Y &R EFIWHREIBITFHEFRY Ts& ettt cring pofitrteaasannieifgages the interface to
actuate the inletraheletinderistyaives yorthe warthitigesfitkewith ink frofn e pudyibecause of the
negative pressuretitb¢iié inkstdrigsge compartment. In a further aspect there is provided an ink refill unit
for refilling a negatively-pressutiz eth inkstaragesgampsittment 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 formaiigns.ierpeleasably Ggaging. e nk sloragecamparpenti andian outlet valve
actuator for closing, the. qyflet valve as the refill unit engages the ink storage compartment. In a further

aspect there is p ce)vided 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 pressufd {8 AV IRatRrtent ink leakage from the nozzles, the refill unit further comprising: a
body containing a quahitifly SFfiKe o

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 refiil unit into the cartridge.

This ¢an be used to warn users that the refill will soon be empty so0 they can obtain a new one, or that
the refill is completely empty and should be removed from the cartridge, or indeed that the refill is
full. It will be appreciated that a similar ink level indicator can be used o indicate the level of ink in
a carfridge and vot just a refill unit.

In some embodiments, the body has a flexible bag for storing the ink, and the visual indicator is a
strip of flexible materizl fixed o 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 o 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. Optionaily, 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. Optionaily, 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

fiexiple bag collapses as the ink is used, the strip slides relative to the rigid part of the body.

Optionally the visval 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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an ink outlet; and a repressurizing arrangement, wherein upon engagement of the refill unit with the
ink storage compartment, the repressurizing arrangement causes part of the unit to be inwardly
depressed as the ink from the body is drawn into the ink storage compartment through the ink outlet by
the negative pressure until pressure equalization, and upon subsequent disengagement of the refill
unit from the ink storage compartment, the repressurizing arrangement releases the inwardly
depressed part of the ink storage compartment to reestablish the negative pressure. In a further
aspect there is provided an ink 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 one of the opposed wall sections is displaceable and biased to expand the

variable ink stor&§&VOTIRTE S triBsiars hEgAtE Bradaliein tHe ik sidraget éoifipartment for avoiding
inadvertent ink |&ER&GE P theforAesh s intherHspe élitratecibopfovidenars ink refill unit for
refilling an ink stérageccompartment 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
further comprising:ad@ely containing a Guankity, ohink;am mkeupet; and valve actuators for actuating
the valves whenths refill unit eRgages.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:
y 9 % a%rtper aspect there lts provided an in .re-ﬁgl. unit, wherein: P

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 for refilling a negatively pressurized 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 te its closed
configuration, wherein 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 s provided an ink refill unit, wherein:

the ink cartridge has a negatively pressurized ink storage compartment that supplies ink 1o a printhead
assembly, and an interface for receiving the refill unit, the interface having a normally closed inlet
valve and a nermally open outlet valve, both in fluid communication with the ink storage
compartment; and

the refill unit further comprises a dacking 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 préssure in the ink

storage compartment.
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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 during use, the memory circuit allows to the control circuit
to interrogate it to verify that the ink in the refill unit is suitable for the printer. In a further aspect there
is provided an 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 oM e Al ey A s? ahit! miafistbizeerarive fsEmevitigmaintenance
assembly betweemmthineappadiiositior antdvesemeppedopadition dala v ilnthdrespect there is
provided an ink refiluinititwirergiisesthe ink cartridge has an ink storage compartment partially defined
by a tubular flexiblamal; and:aconsteiatio mmechanis it censtricting the flexible tubular wall by a
predetermined ageuat;.806kthe: ok kel kniticomprises: aubadycentaining.aguantity of ink; and

the docking portigpfar.grgaging 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 mecpalgds as the ink refill unit regﬁl%es th nterfa e and releases the constriction

1er ect there 15 provide an m 1t Tor re 11 n ora ecom iy
mechanism as the'in i unit dlspen a e Interface. I a ﬁjrh Fas Plﬁl"llere is provided an ink

refill unit, fu rthers&%)}ﬁlﬁ%%?ﬂﬁhead assembly w:t} an array of nozzles, wherein during use, the mk 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 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 eqgualization, 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.

It a further aspect there is provided an ink 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

at: ink feed system for supplying for supplying ink to a printhead with an array of nozzies, 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 inadverient

ink leakage from the nozzles.

In a further aspect there is provided an ink refili 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 refitl unit further comprises vaive 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 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. In a further aspect there is provided an ink refill unit further
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 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 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 hikge<axiedst e panehardip e dnithe fer st Fbcpaiiertsth open in the same
direction. In a furtidicabpeiethieresisiprovieddean ink refill unit, wherein the inkjet printer comprises:

a replaceable pageviitih: printhead witmamarayiofnozz éscandoprinthead tantacts for transmitting
power and print data:tosther mozrles; corresponding contacts for supplying the power and print data to
the pfinthead Com%t%eﬁwemory circuit allows to the control circuit to interrogate it to verify that the ink in

the refill unit is suitable for the printer.

In a further aspect there is provided an 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 refilf 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

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 refili 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 refifl unit, wherein:
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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. fit 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 movelf i tE &pEH PISTHBAST fres ratthak bRt therEispraviaeasai ink refill unit, wherein
the cartridge corffiridds s abtealbhedh R toratiesten msrrrepiteonai ik federi8ystere for supplying ink
from the or eachaiik:comgrarteredintarg printhead; and a maintenance station for engaging the
printhead to perforik eng ot Moremaintenante functions:ihafurtheraspectithlgreds provided an ink
refill unit incorparated jn:anradlefok belding dhedbkcartnidge: withi nthednkietprintes; the cartridge
having a pluralityof.inkstorage:cQmRrarments:ihe cadie.comprising &:Riuralityof interfaces
respectively corrgspanding o.the Ink SiQrage.compaments. wherein each.akihe interfaces is

configured to receive an ink refill unit for replenishing the corresponding ink storage compartment. In a

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

printhead integratéd Sirctilt forfed oh & water subLratetising lithographically masked etching and
deposition techntjiiBs Bt gt AtEG G Sitlippor stilicttiré for mounting in the printer adjacent a
media feed pathtaiikrefil ug Sigitersemgfitreaies fThemtegiatedéretsipport structure and
the printhead intégiatédecirchit forofixirtethétsringhesck intedrate char duitctdthe drtegrated circuit support
structure. In a fusthertaspeetithere-isyprovdeditaminkeeefill unit, wherein the printer has a printhead
comprising: a printhead integrated circuit having an array of ink ejection nozzles formed on a
substrate; a plurality.efinkdeedconsuits foresiablishing:fluid.corpmunisatien with at least one ink
storage Compaftmentiaﬁl&ﬁl@r 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 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 te 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 refil] unit, wherein the inkjet printer comptises:

a repiaceable pagewidth printhead with an array of nozzies 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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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: a body containing a quantity of ink; 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 constrictor actuators for actuating the
constrictor mechanism as the ink refill unit engages the interface and releases the constrictor
mechanism as tHEFk FRIPiTARCHISENGRRjEScth e terfated oTHECHk BbPagecEBipfaitihent is maintained
at a negative preéissised wysaigniduink iddkageftoriehiaprintread v gwever dinagteas ink refill process,
the negative pressuresisrremoyedvhenithevinksterage volumelisdilledito.eapacity. Without the
negative pressusesifciheinkssioiage-compartment ithaere: ishan highwisk-afdnkdeakage. By slightly
increasing the cepapakiEment's capacity as soon as the refill is disengaged, the negative pressure is
re-established. Depressing a part of the ink storage compartment during refilling will reduce its volume.
However, when the, refill ypgg fele. grghédgge d@p@rﬁﬁjs&dw%%ri;f tEQ%;%%QaC“ is correspondingly increased

nd =i CIC 18 an i e Co HRGLN

and negative pressure |S]Le-establls ed By providing the actuators for the constrictor mechanism on
Llone iy compartl X

the refill, the appaﬁ(%st Gn and release of the constrictor mechanism will always occur and at precisely

the correct time< U RYG HEHEHIRY PrIEEEE e o R Bhia eBEineRtsthd tonstrictor actuators are
positioned on th& HHERiET PotdH SEHEHTHAPTHEY At 8Bt the ¢ mEr S BT aTeylitdi*sided geometric shape.
Optionally, the constrictor actuators are generally flat pegs extending from the docking portion such
that the plane ofleathhpegcrosséstivdcdarigspohdingadiagenakotihdsgidaehatkight angles.
Optionally, the pegs:areishghtlyarcuatenaithrtheirrespeetive Centersofcpmatirenproximate the centre
of the square. Optianally: sachelihe:pegrhaveabutiessiaiptoncementextending along the

compartments,

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

corresponding ink storage compartment.

In a further aspect there is provided an inl refill unit for refilling 2 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 fitm 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 refiiling a printhead of the inkjet printer, the
printhead comprising:

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

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

a pelymer 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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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 fiat pegs extending from the docking portion such
that the plane of each peg crosses the corresponding diagonal of the square at right angles.
Optionally the pegs are slightly arcuate with their respective centres 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. 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 negatfi&praisatireinefiss SUich irafiAReBEs 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 pressurizédyisepplitsnnirtoneprmthedd assembiyr and-Has an interface for receiving the
refill unit, the interfacexhawvingianvinletivakrenbiaseshito its:clesedieanfiguration; and the refill unit further
comprises engagementfoematians-onicleassbly.engagingdhe dntedace and an inlet valve actuator for
opening the inlet,valve asthewrelihunit.engagesthedakintgrface so that the ink in the body is in fluid
communication with,tbe 10k storage.compartment. In a further aspect there is provided an ink refill unit,
wherein: the ink storage com| ar m?'JJ%E? 9@%%%‘% essL gz@egmﬂgvd supplies ink to a printhead
assembly; the cartridge hags an Interface for regcelving the re |IFun|t,’ the interface having a normally
closed inlet valv&'dind a normally open outlet valve, both in fluid communication with the ink storage
compartment; and the®§3ERHGTEHISHHAS TG & BttfaiSt 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 thellbotyrdecadserofthenegative draosdreisr thadak Stordgescormpartment. In a further
aspect there is ph@iniei&:doaiheiﬂwiﬁeﬁiﬂﬂid Mitandihes@id 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 1id 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 back towards the back wall of the cradie as the lid is

closed. Opticonally, the lid has a series of refili interfaces.
Optionaliy the lid and the pane! 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 1id 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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the ink storage compartment is negatively pressurized ink storage and supplies ink to a printhead
assembly 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. In a further aspect there
is provided an ink refill unit, wherein: the ink storage compartment supplies a printheacl 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 preS&tirE g tRIRATBh A iporceEbsagt entdisditgag e eriar e ’efill unit from the ink
storage compartirentiehairepretsidbing ey e mentrstessdsthes inviardkdefe priessed part of the ink
storage compartméntdd:reestablisirthscnegatite pressure. In a further aspect there is provided an ink
refill unit, wherein the cartridge comprises: the ink storage compartment having opposed wall sections
connected by a flexibierwallarangemenitagiefine-avadiablgink stanage mobamg.and an ink feed
system for supplying. fonsuRRMINGsInkLQARARthead it an ravRlnezales «and wherein one of the
opposed wall seg&gga%oaﬁp%elmﬁg4§ @Qgcpm@cgmg%wqm vAriable.ink starage volume to create

a negative pressure blang% in iﬂose rage com %e rfmfeunjtt for gv0|d|ng inadvertent ink leakage from the
nozzles. In a further asEect th ere is I’OVI an 'ink refill U unlt wherein: the interface releasably
engages with the refil’GAit Shd has VAVES f8F controlling ink flows into, and out of, the storage
compartment; aftFHfEFEfFEIEAIHAET LB HsHLEL N K Otitlet and valve actuators for actuating the
valves when the®fefifl (it EHYAGE SPERBS RtetRACE stiBhrtihhesgemvb: Fkiiaterssétibte the valve in a
predetermined segudneesly inafififthenaspaattiatelis spravidedaarcink refill unit, wherein: the ink
cartridge forms part of the inkjet printer which has a printhead, control circuitry and an interface for
releasably engagiag;rtlﬂeaﬁﬁa‘d{hluﬂiﬁ provided an inkjet printer, further comprising an ink refill unit for the ink

cartridge, the ink cariridge having a negatively pressurized ink storage compartment that supplies ink

to & printhead assembly, and an interface for receiving the refiil 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 outiet 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 a printhead assembly viaa
normaily open outlet valve, the refiil unit comprising:

a body confaining 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 compartiment supplying a printhead assembly with an array of nozzles, wherein during
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the refill unit further comprises an ink outlet and a memory circuit for storing info ation elating to at
least one characteristic of the ink; and during use, the memaory circuit allows to the control circuit
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,herein 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 &8}/ BrABEARSER" s MR THEAS T2 U RETET HritRirit tHEThafit&fdnce assembly
between the cappudiposiisrihantithé unewdsed position. In a further aspect there is provided an ink
refill unit, wherein: thesrefiflcomitferthenéonipkises an ink storage compartment; the docking portion has
a base plate with:thedniautlet for connection interface; and the refill unit further comprises
engagement formations:fesseleasabiergaging the interface, the engagement formations being
formed on the transuelss cenirelinef.the.hase plate dhe.contie.of the dpk.Quilgt being spaced from
the transverse C@@t@&mﬁmm&ﬂ&n@5@&9@&1;&h@gﬁdaa&);g\ggc!ﬁql@@omiﬁe@ofau MRt fygther comprising: an

ink outlet for engaging, a com) %%‘?ma% nkiRistin g interface; and 2 Spigot extending from the body

for insertion in an apertu e |n e Interface,
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 inkjet printer, wherein the cartridge comprises:

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

an ink feed system for supplying for supplying ink fo 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 inkjet printer, further comprising a refill unit for refiiling 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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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: 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 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 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 ink refill unit, wherein the inkjet printer comprises:

a replaceable pdifeWibih primtigad with an array of nozzles and printhead contacts for transmitting
power and print dlexk tentiregrorzies cooresponding contacts for supplying the power and print data to
the printhead contattsyand a selective biasing mechanism, such that the printhead contacts and
the corresponding:eaniactis: aretbiased-intonengage ment cdetiag-printinghantd veleased from biased
engagement whenmiipsialling.e-feraaving heprintbead: ioadfucharaspectdhrrexis provided an ink refill
unit, wherein theynkigt printer.Gompises:.  a replaceable pagewidth printhead with an array of
nozzles and printhead contacts for transmitting power and print data to the nozzles; corresponding
contacts for supﬁ)lglplghthe &tg}/er aq(glﬁ)egnt data to etrhﬁ]Ei head. contacts; nd a cover member for

€T aspH (i afn znkﬁet print er comprising a print maintenance
movement between open an
assembly for an inkjet prmthead the plmthead 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.

It a further aspect there is provided an inkjet printer, further comprising;
a printhead with an array of nozzles;

a maintenance assembly for mc}ving hetween a capped position where the assembly covers

a motorized drive for moving the maintenance assembly between the ca§3ped

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 sforage 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.

I 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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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. 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 the ink
storage compartments, the cradle comprising a plurality of interfaces respectively corresponding to the
ink storage compaisherrsrhersinl eaérOh thetitrrdifatesas configtrettocrsrsivéan ink refill unit for
replenishing the vowrespordingaikgioradte comparimentodn, adukth@h agpeatithere is provided an ink
refill unit for refilling a printheachepmprisingink; an@ printhead integrated circuit formed on a wafer
substrate using lithographisaliv-maskeghalching.and Aapasiiion deehriques; an integrated circuit
support structure.farmeKatingRdhe RN adiacspt A-meadiadeed pathiand .+ a polymer sealing
fim between the pleoaad, ichiLSHRRAE S, AN e RATibeAd, Riggated circuit for foing the
printhead integrajed,clraul(o e, Inteqrated Greuit stpRort ptticiie, In g Wther aspect there is
provided an ink refill unit for refi Ing a printhead of the mﬁqet prlnter,gt e printhead comprising: a
printhead integrated circuit having an array of ink ejection nozzles formed on a substrate; a plurality of
ink feed conduits o EStABRSHIAY TRIY COMIRTE Aol RitReap et otie ik dtBfage compartment; and
a polymer sealingjPftisrisetiv e retrdsinke fledrededeiig arelties frimmeatiniégritedtdiecuits, the polymer
film having an arréyctf apertureiszsuch that the ejection nozzles are in fluid communication with the ink
feed conduits, wherein: pelymersealingifiinig; more than 25 microns thick.

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

a spigot extending from the body for insertion in an aperture in the interface,

whetein 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 farther aspect there is provided an inkjet 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 refili unit into the cariridge.

Ins 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 g further aspect there is provided an inkjet printer, 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 herein 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 interface. In some embodiments, the pair of complementary features comprises 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. Optionally, the base plate has a spigot projecting
therefrom for insertion into an aperture in the interface, the spigot having a cross section that is keyed
to the shape of the aperture to ensure that the refill is correctly match to the cartridge. Optionally, the
spigot has a tri-star cress!setiionccOptiogky e pigot acmresranatvecincthercartridge when the refill
engages the interfacét@ptienally-theapaitrefedmplementary features comprises a spigot extending
from the body for insettienpindag aperareuniihe daterfaee; prherein ithenaterahetessdsection of the
spigot is keyed to the shape.deafined.bytheRperture. Lptianaly:the spigot has astar cross section.
Optionally the spigotiis,tapgiadh-QRtiaRalhesnioatAciuates avalve. N hesattkidge when the refill
engages the interface,, |0 AHNEL AsRECL ISR &s Riovided an inkgefilunitwhsieln: the cartridge

comprises an ink feed.zystem for connsgiion 12,2, arinthead, sssemAlywih an,aray of ink ejection

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 inkjet printer, 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.

In a further aspect there is provided an inkjet printer, further comprising a cradie for holding the ink
cartridge within the inkjet printer, the cartridge having a plurality of ink storage compartments, the
cradie 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 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 potymer 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 fiuid communication with at least one ink storage

compartment; and
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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 the refill unit further comprises engagement formations for releasably engaging the
interface and an inlet valve actuator for opening the inlet valve as the refill unit engages the ink
interface so that the ink in the body is in fluid communication with the ink storage compartment. In a
further aspect there is provided an ink refill unit, wherein: the ink storage compartment is negatively
pressurized and supplies ink to a printhead assembly; the cartridge has an interface for receiving the
refill unit, the interfacestieainda rorrrelyitlssbdninleevalyeranedrenrbliyuspan outlet valve, both in
fluid communicatidemwitin thergk storegecompantméatjcaind Rzdeckdhgiportionshiaving an ink outlet and
valve actuator formationSsewheseind during use, the docking portion releasably engages the interface to
actuate the inlet apdithe.@utlelivalves sedhe . cartiidgenfills 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: th@nﬂ&ég%%%gcggmgggm\g%h negati 1‘3!(}'@1% g§§ynz |nk storage and supplies ink to a
printhead assembly via a Q@ggb ) %Wiﬁgnnoyeag% va a}yaeﬂaaggl c;[ZhZ esra(;:; [ Ry |t Jurther comprises engagement
formations for releasaﬁ)f e'Ink st orage co par men?% "an outlet valve actuator for
closing the outlet V&R f(’”éa?ﬁmmr“egfﬂ[’ UAft ERg: dﬁtééo e 9rkst8fage compartment. Inn further aspect there
is provided an ink ref|IF‘tﬁﬁ?f’,"%ﬁé?@’iﬁ‘?”tﬁ’éS}ﬁﬂy%‘lhﬁ&é”‘ffd?ﬁﬁ‘éfl‘ti‘%‘éﬁt‘@upplles a printhead assembly with
an array of nozzRgh#herEF:diFing use, the ink storage compartment is maintained at a negative
pressure to avoid inacvektent takneedkegefrorh tthe nozzles; the refill unit further comprises an ink
outlet and a repressurizingnatiangeds enthuponrergagementofthasefill unit with the ink storage
compartment, thadgprassuizinghasangementcauses partof the unit to be inwardly depressed as the
ink from the body.dsifrawg.inte.the.iksiorage compartment through the ink outlet by the negative
pressure until pressure equalization; and upon subsequent disengagement of the refill unit from the ink

storage compartpent, Ihe epressuizing pangement rsleases e inwardy depressed part of the ink

storage Compartment to rees IS e negative pressure.
power and control signals to the nozzlc's For an effective electrical connection, the pressure on each

contact should be reasenably 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 instatl 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 cradie 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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In a further aspect there is provided an ink refill unit, wherein the cartridge comprises: 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 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 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, whereifirttivelirike cartidger foemspemttohthe imgetpriterdhichdiaszaspriethead, control
circuitry and an interface for releasably engaging the refill unit; the refill unit further comprises an ink
outlet and a memamaiyauitdaestaringankarnationveelating doatleasteaencharagcteristic of the ink; and
during use, the memory circuit allows to the control circuit to interrogate it to verify that the ink in the

refill unit is suitable forthe.printers llﬂlv?dJ&Jﬂ}hﬁfeﬁaﬁﬁ%chzmﬁfé%ﬁr%‘g\éigﬁﬂ;&%@%rrﬁfﬁlwﬁit incorporated in
a pr nthead malntfgpg%gmq?d%gunpcx A0 |nkjet printhead, the printhead having a nozzle plate with an

array of nozzles formed thereln P{I;}Irll}'% ar? i im% gtgjggg O(Yecglsngg}ml:t)ly{hcqmprl?lng a capper to cover

01‘3."6.‘ LO! alt
the array of nozzles Wﬁen the nn?ﬁ IS ot in use'and, a cleaner ﬂ %the nozzle plate and

wiping across th@ﬁfi‘?i‘f&gkW@F@ﬁ?‘fﬁ@a@gﬁé’fw‘r@bﬁég f%ﬁ%‘(ﬂ“ﬁ%“&\?@%a&eﬁfﬁ)‘g ides of the capper. In
a further aspect HEEIEBIViEHEATHRe TR ITHE it tHE AMkTat tfiS"r’“‘i‘ﬁ:t:}‘i’‘i‘i‘6}%icﬁ*l’ﬁses: a printhead
with an array of Agzztegadvertenty g i ite &d8eniby 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 In & 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, the ink storage
compariment 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 inlg;
engagement formations for releasably engaging the interface; and
an intet valve actuator for opening the inlet vaive 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 inkjet 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 ar interface for receiving the refill unit, the interface having a normally closed
inlet valve and a normally open outlet vaive, both in fluid communication with the ink storage
compartment, the refili unit comprising;

a body containing a quantity of ink;

a decking 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
outiet valves so the cartridge fills with ink from the body because of the negative pressure in the ink

storage compartment.
I 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 refiil unit comprising:
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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 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 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 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 ink refill unit, wherein the inkjet printer comprises: an outer
casing with a hingedly: méumtedipanedfor desess its interior; and a cradle housed within the outer
casing for supportingsan ink-cartridgeathe oradie thaving@<hingediynmeunted lid that opens to allow the
ink cartridge to be insered.and-reromed;whereinthehingenaxig.ef thenkid-and the hinge axis of the
panel are parallehanghthe 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 contagcts for transmitting. power and print data to the

r aspect (here 15 prov an ket pris Ter Comprising a1 unl refiiling an
nozzles; : : . o . .

ink storage compartment supplying the printhead, wherein during use, the ink storage compartment is
maintained at a negative pressure to avoid inadvertent ink leakage from the nozzles, the refill unit
comprising:

a body containing a quantity of ink;
an ink outlet; and

@ repressurizing arrangement,
wherein upon engagement of the refill unit with the ink storage compartiment, 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 ouilet by the negative pressure until pressure
equalization, and
upon subseguent disengagement of the refill unit from the ink storage compartment, the
repressurizing arrangement reieases 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 cariridge 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 creale 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 controliing 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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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 an:ay 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 theipriathead contéetbanttécecorespondingssontaotsdisengagevwidaen the cover
member is movedriacthe@penr positiopsddasidithenaspect 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 eachink.cempaitment 1oaRHNIRA-ANE A.malRieRancaisiationfar.engaging the
printhead to perfarm.0Re Rf MAEMAREAANSEIIACHARS..D.A [rher AsReet fere is provided an ink
refill unit incorporated in a cradle for holding the ink ﬁll’tl’.ld%ﬁ‘ within the inkjet printer, the cartridge

. ._Interface for releasably engaging the retl umi, the renl] unit ¢ rising: . . . .

having a plurality of the INK storage compartments, the cra & co%nprlsmg a plurality of interfaces

. a body containing a gpaitity of ink . . .
respectively corresponding to the Ink stérage compartments, wherein each of the interfaces is
configured to re@éi’f}]é‘)&tll‘?fiﬁrlf refill unit for replenishing the cothesponding ink storage compartment. In a
further aspect theFeneestided A mieTefiturtife o refitimgcabprntdad Goiiprising: a printhead
integrated circuitformetironvs. Wafemsybstratéousingelithiog raphicaliyrmasked«etchmgcand deposition
techniques; an integratedicirciisusuppontistrueture for mounting in the printer adjacent a media feed
path; and

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

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

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

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

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

a maintenance assembiy 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 forred on the fransverse centre line of the base plate,

wherein the centre of the ink outlet is spaced from the transverse centre line.
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a 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, 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 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 & pfetietermihediquaiitiynhkidattoivee fromitheréfiltnitinte the cartridge. This can
be used to warn ysersthat thearefill wil-seen-be-cmpiy soithey Ganohtain: anewsane, or that the refill
is completely emptyaad should.be rempoved fremthacasiridga.owindead that the refill is full. It will be

appreciated that g, similar.iakJevel ndicatar cande weed Jaindicaiedhe Jexglaf ink.in a cartridge and

not just a refill u_@ghﬂlgﬁg;om%s%@bodiments, the body has a flexible bag for storing the ink, and the

visual indicator is a strgité(;mlfj fléijle materia\Lifiﬁ(,ead to the flexible bag and slidingly retained on a rigid

part of the body so that w _éor?t% n.leﬂgffe?fgig Baré pB?Iapses as the ink is used, the strip slides relative to
the rigid part of the boBS“EIBHSRAI, T URTEMRRIE SIS TTY Sufelsht colored part of the strip as it
slides past a poifftsH & i St 6 tAEBEaY OBHoRANY MBBtH ERIY SPIESHp are fixed to the
flexible bag and tetiiristferstidingyast e winderr ictheivigidh ak el thettys 8o that the visual
indication is the d@ifférentlyccatoted parttappedrtg mthewifidondi©ptiengdiyethe.visual indication is an
indication that the refill unit is empty. Optionally the body has a flexible bag for storing the ink, arid the
visual indicator is.a stip effexible mataerialdixediic themflexibleihag andsslidingly retained on a rigid
part of the body sgdhatwhen ihedexikleRag collansesAsdhe.lnl is wsed. dhe,sigi slides relative to
the I’Igld part of tggizgqg"yl'unit, the ink refill unit 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.

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 refil} unit comprising:

a body containing ink;

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

a viswal 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 parnel for access its interior; and

a cradie 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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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. Fig. SIC 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 an-ay 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 for refilling a negatively pressurized ink
storage compartment that supplies ink to a printhead assembly, the ink storage compartment having
an interface for feeémingsthe trefilt pmiticthe imhie face havingansiletowalverbiased to its closed
configuration, wiheretathewkefithenitfusthiessaemprises: engagement formations for releasably engaging
the interface; andwasiinlet valesactiatonfarapenngthe inlehvalyvaas-theratillunit:engages the ink
interface so thatghgkpinithe hedyisin, tidican punicatinnwithdbetakstoraga.compartment. In a

further aspect there is.provided. an. kel unit.yberein:shg.nk cariidge has.a negatively pressurized
ink storage com%&mgnt that sypplies ink to a grlnthead assembly, and an interface for receiving the

. . . cad contacts an & contacis fisenga e Wheh &e mem eir 1s moved i: X
refill unit, the interface having a normally closed inlet valve and a normally open outlet valve, both in

fluid communicatich™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 engagesuie itesHace 1o At e met4Re therblitervanas s #e cartridge fills with ink
from the body betassecofthesegativapressure in the ink storage compartment. In a further aspect
there is providecdvainkifd refill imikfoyinefillingnahnegativé o pressurizediinksstorage compartment that
supplies ink to azprinthead-assembiyatiana ponmaklypapen sutletwalveewherebidhe refill unit further
comprises: engagement formations for releasably engaging the ink storage compartment; and an

outlet valve actugtor, for. closingthe.Quilel.valve.azthesefiillynit.engages heiipk,siorage compartment.
cartridge within the inkjet printer, the cartridge having a plurality of ink storage compartments, the
cradle comprising a plurality of interfaces respectively corresponding fo the ink storage
compariments,
wherein each of the interfaces is configured to receive an ink refill unit for replenishing the

corresponding ink storage compartment.

Ir: a further aspect there is provided an inkjet printer, wherein the printhead comprises:

a printhead integrated circuit formed on a wafer substrate using lithegraphically 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 circait to the integrated circuit support structure.

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

coimpartment; and
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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 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 tore-establish the negative pressure. In a further aspect there is
provided an ink refill unit, wherein the cartridge comprises: an ink storage compartment having
opposed wall segfidrisconnederrbraiaxisie welitarrafgrinend toedafiitéai'vadable ink storage
volume; and an mkfeddsysterm forystpelyirgubrsupplying inkite:a printheadvwitthcan array of nozzles,
and wherein one~0f thesopgasetiwall sections is displaceable and biased to expand the variable ink
storage volume to.cinaiganegalive pressireimthednkstorage 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 yith an nterface fordeleasably ngaging. with.fhe. refill unit, the interface having

valves for controlling ink f[ow§l into %Qld out gf Jépe storage com ar.tr;gent, wherein the refill unit further
. a repldceable pageWwidt pruF1 cad With an array orngzzies prifthead .
comprises valve actuators for actuating the valves when the refill' unit engages the interface, such that
contacts for f ansag};ttm\; gi)wer. d éxrmt da&at{o the nozzlas; and .
the valve actuators actuate the valve in a predetermined’sequence. In a thrther aspect there is

provided an ink refill uffitSRHERE T IR LErE ISR O S BATEOF thie inkjet printer which has a
printhead, contral’efiedit?y2afid"an interface for releasably engaging the refill unit; the refill unit further
comprises a memory giregitforstéring imforviationrreladidetbratiteastorie characteristic of the ink; and
during use, the memoxytsirguib altowsdoithe:cantrohcireudt toninterragate it to verify that he ink in the
refill unit is suitable:feedhe printenoda afuthenaspost thana:is provided an ink refill unit incorporated in
a printhead maintenanggasseibiy-fonan kishrinthead, thepeinthead having a nozzle plate with an

array of nozzles formed therein Jhe.RAMhead Mpinienangs:assgmRly comprising: a capper to cover

the array of nozaes,when e Arintiead s notn, s, and, & cleaner for engaging the noazle plate and

wiping across th%eggezrzigemso,vé/‘yg%ggegggzsiggganer IS positioned between opposing sides of the capper.

By breaking the contacts prior to removal of the printhead, cradle contact wear is avoided. Worn
contacts can compromise the
power/data transmission to subsequently installed printheads. It also allows controlled voltage
application to the printhead. The contacts can be configured to be broken in a particular sequence.
In some embodiments, the cover mermber 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 ifs 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 comresponding 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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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 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: the ink cartridge has an
interface for eng@igimgthie idkseefiltyandmkestorageeenipartiirent partially defined by a tubular flexible
wall, and a constriction mechanism for constricting the flexible tubular wall by a predetermined
amount; and therinkurefillpnitfuttharcemprisesaotking poringfarnengagingthejinterface of the
cartridge, the dogkisgRertianhaving.amink outlet for connection to an inlet port on the interface, and a

plurality of constriction,agtuators far.actvating the.cansirigtion.meshanismasdhe ink refill unit engages
the interface ano\lﬁ geleq e.gkthe constl[;&%gie(%n1 mech%ﬁiam asogggeia% r%gg]aye%} di§psgcg§rggs the interface. In

Ereim e | stoy&ge COmp. ds A4 varigl Orage v

a further aspect there |sHpr vided an ink refjll unit, wherein: the ink cartri eé‘ﬁwas_an interface for

engaging the ink fetli it and the ik Tefill Unit Tarher COMPrses & Spigot extending from the body for
insertion in an ap&rt& TR B haHAEE 1 F5HEPAIérSss 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 providedranvirke il teit iswhedwsien thiestpikjet prifvteproingrsdy 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 gquantity of ink;
engagement formations for releasably engaging the interface; and
an inlet valve actuator for opening the iniet 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 inkjet printer, further comprising an ink refil 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 & normally open outlet vaive, both in fluid communication with the ink storage
compartment, the refill unit comprising:

a body confaining 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 compartiment.

I 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 & guantity of ink;
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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 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: FEptacEaRRIie pAYETthh PHETRER Wit EPREYBF HEzzles and printhead contacts
for transmitting powest atd tirierdatdr tosthecrisz eles:s GorrES porrdirmys domtattsdor supplying the power
and print data tocthesprimthead 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,clased PRsitices SuHRgRHIRINGnSUERthatiheRIptheadcontastsand the
corresponding coptacts are.moved niRsngagamentwhen he.covar membenismeyed to the closed
positions, and th. printhead.coniacts,and ing, sarresnanding. contacts disendage when the cover

member is moved to.the open positions. In a further aspectthere is provided an ink refill unit, wherein
the cartridge corﬁoﬁlﬁgsé%%f at least one ink storage compartment; an ink feed system for supplying ink
from the or each ink cBRP&RIAaHE 184 BiffthiEad; and a maintenance station for engaging the
printhead to perf8riti 3H& 8! more maintenance functions. In a further aspect there is provided an ink
refill unit incorporated drracerseie fomesaiting the ink cartridge within the inkjet printer, the cartridge
having a pluralityvefdinkrsieregencoripartifierits;thie vkatdtecomprisingia pluratityoof interfaces
respectively correspeneling:ie the itk storage compartmaniSe ink from the body is drawn into

the ink storage compartment through the ink outlet by the negaiive 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 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 vohime; 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.

Ins 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 vefill unit, the interface
having valves for controlling ink flows into, and out of, the storage compartment, the refill unit
comprising:

a body contfaining a guantity of ink;

an ink ocutlet; 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 ink refill unit for
refilling a printhead comprising: a printhead integrated circuit formed on a wafer substrate using
lithographically masked etching and deposition techniques; an integrated circuit support structure for
mounting in the printer adjacent amedia 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 printlaead 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 féEdeerE e ardefie primtheadcintdyratesehetits trresib it Alvh having an array of
apertures such tisaethvetjectiorrorz lesierraimdfiedsgreommunication with the ink feed conduits, wherein
polymer sealing film is more than 25 microns thick. In a fifteenth aspect the present invention provides
an inkjet printer compris g aR-Obifer caskgkm tang-ninge dhysmolated painel femnaceess its interior; a
cradle housed within-the. artehcasiRedonsY pRARIRg ARinkcarttidgrothesraglehaving a hingedly
mounted lid that;gpensf9.allow the Jnk cattidge 10.be Inseried.and removed; wherein, the hinge axis
of the lid and the, Dolgljg(gn%@g%m}%gpgfq&! are parallel,

an ink cutlet; and

a memory circuit for storing information relating o at least one characteristic of the ink,

wherein, during use, the memory circuit allows to the control circuit to interrogate it to verify that the

ink in the refill unit is suitable for the printer.

in a further aspect there is provided an inkjet printer, further comprising a printhead maintenance
assembly for the printhead, the printhead having a nozzle plate with an array of nozzies formed
therein, the printhead maintenance assembly comprising:

a capper fo 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 inkjet printer, further comprising:

a maintenance assembly for moving between a capped position where the agsembly 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 refilf 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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and, the lid and the panel both open in the same directioi 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. 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 back towards the back wall of the
cradle as the lid is closed. Optionally, the lid has a series of refill interfaces. Optionally he 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 providéd samncitikjet printet aviieteinictetaruidgeconprisésrdfiink storage compartment
and an ink feed systennfoer gorneitGnhtongprintheadrassenably with aararay e ejection nozzles;
and the ink storagercampartmenibasavaiahle.siorageryolune andiadisplaceable wall section

biased to expand.the.-variable:staragrvalme io.gensiaie.aneglive-Rrassuis, therein, such that ink
does not inadverteptlyleak fram the ink ejection nozzles. In a further aspect there is provided an inkjet
printer, further comprising %olr;?agliulxlnuyci&z glonrtyroeiﬁilll,ing £ negatively pressurized ink storage compartment that
supplies ink to a printhea ,assemgbly the in étor%g%fcom artment having an interface for receiving

the refill unit, the interface having ah et valve brased 16 it tlosed cOhfiguration, the refill unit

comprising: a by UortaR G S Yt SR tE BT IAK: BAGREMHITSIa i IS /A Felbasably engaging the
interface; and arfirfet VAN RETERGRIB BRerTHE thERitetvals s tib réfleiaitengages the ink
interface so that tirefrkrrdrecbbdy-rintofluigeommtsickhtioh withs trezimkstérége compartment. In a
further aspect there is provided an inkjet printer, further comprising an ink refill unit for the ink
cartridge, the inkcartndgeldamng paagatiiely: pressurizeddnkstarage-compartment that supplies ink

to a printhead assembly, and anintertacafarraceidng dhadefill unit he.loterfacedaving a normally
closed inlet valvg,and anarmaky. RRePUtlekvalve, both in fluid communication with the ink storage
compartment, the refill ynit com risigg];t% body containing a quantity of ink;

Yy cOntalimg & ¢
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 hy the aperture to ensure

the ink refill is correctly matched to the cartridge.

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 inte the cartridge.

in a further aspect there is provided an inkjet printer, further comprising:

an cuter casing with & 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 fo 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 botl: open in the same direction.
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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 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 use, the ink storage compartment is
maintained at a negative pressure to avoid inadvertent ink leakage from the nozzles, the refill unit
comprising: a body ‘edrstairiti gher guantityofink pareidicoutetrrang-ackspressiteizing arrangement,
wherein upon engagementiofithie refilkunitwithuthecink-storéigecom parimentothe repressurizing
arrangement causespartafithestinitio-bhasiawardiy-deptessedas thelink-framvtierbody is drawn into
the ink storage cempartment 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 afrangement ?L%%%&]&W&;E‘?WW aly AsRrsss&d PAol. g Nk storage compartment

to reestablish the ne ativ pressure. n a further aspect there is prowded an |nkjet printer, wherein the
e astone in tora ecom Artm

cartridge comprlses an in compartment having opposed wall sections connected by a flexible

wall arrangemenf't8G&fin étegf 5‘?5’(@%‘1% L8ag%s %klt‘i‘ﬁf@mgaﬁﬂ“ SHORR P& &YStem for supplying for
supplying ink to éﬁtﬁﬁﬁ@éﬂ%ﬁﬁ’ﬁﬁgﬁ%ﬁ}“ﬁ?’ﬁ%ﬁIféﬁerfﬂﬁ‘éoﬁtWﬁﬁ‘ﬁ%@‘@ﬂct’/\fﬁlf@&tlons being
displaceable and biased to expand the variable ink storage volume to create a negative pressure in

the ink storage compdrtrresnt thor avoidinghraguertenfithk kakage fray thrddibzzies:

cartridge within the inkjet printer, the cartridge having a plurality of ink storage compartments, the
cradie comprising a plurality of interfaces respectively corresponding to the ink storage
compartments,

wherein each of the interfaces is configured to recefve 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 o the integrated circuit support siructure.

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

a printhead integrated circuit having an array of ink ejection nozzies formed on a subsirate;

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 ecjection 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 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 the refill unit
comprises: a body containing a quantity of ink; an ink outlet; and a memory circuit for storing
infommtion relating to at least one characteristic of the ink, wherein, during use, the memory circuit
allows to the control circuit to interrogate it to verify that the ink in the refill unit is suitable for the
printer. In a furtherasgieettithere s prevvidetian inkjist primtdss furthed comprisingtédprinthead
maintenance assemtisfor an inkjet printhead, the printhead having a nozzle plate with an array of
nozzles formed theseintheprptheadsaaintenance assembly comprising: a capper to cover the array
of nozzles when ghexprintheadoispoLiio lsenand. asleanshiarangaging.thenozzle plate and wiping
across the nozzles. wheleinthe:|eanek 42 pesilioned HEIWeeN.QPRARING.SiHes At the capper. In a
ftmther aspect there is.RreMAsd AN IKISH RN, WIher.comRrising: .prnthsad wjth.an an:ay of

nozzles; : , , . iy
! for capping the array of nozzles and a cleaner for cleaning the printhead, the cleaner being positioned

between opposing sides of the capper. Optionally, both the capper and the cleaner are independentiy
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 the motorized drive wipes the cleaner longitudinally

across the nozzles.

Optionally the printhead has an array of nozzles, and the mainienance station has a capper for
capping the array of nozzles and a cleaner for cleaning the printhead, the cleaner being 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 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 nozzies 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 compariment 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 nozzies.
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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. 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*dHtiresrafieinit Tor felfenshing thHe Tk EaRFRIGERETHE EErgidge having an
interface for engbegisgitherinkeretilknal inkivstovdigeidonipiratie ik partaitydefineddya tubular flexible
wall, and a constrictiormeohanisin fomconstrictingithefteiible. tubutdronalifaynanpredetermined
amount, the ink refill tissit comprigingsardedncentaining@sguantity of ink; and a docking portion for
engaging the interface, e theneartidgeatherdocking portion having an ink outlet for connection to an
inlet port on the interface.and.a RIuLality,pfconstrctien.actyators for actuating the constriction
mechanism as the JkRIILHALL ERgaass. I IRKAGR AR IFlAgsRs e Fansirigtanmechanism as the

ink refill unit dise Tgl‘eﬁogﬁe in er ace. [n a furth aTs(pectt ere ISJ{OVIded an inkjet printer, further

lk lf m TOI’HII}U ication Wl[h stor ée compart 1
comprising an ink refi or rep enishing the ink cartri e Ink cartridge having an interface for

engaging the ink refill unit, the ink refill unit comprising: a body containing a quantity of ink; an ink
outlet for engagifig Q%ﬁﬂ?@ﬁﬁ%ﬁ‘f&’f&viﬁﬁﬁﬂﬁ% & iterface; and

the ink storage compartiment is arranged to be negatively pressurized;

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

the refill unit comprises a body containing a quantify of ink and a docking portion having an ink
outiet 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 cariridge, 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 refilt unit comprising:

a body containing a quantity of ink;
engagement formations for releasably engaging the ink storage compartment; and
an outlet vaive 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 fo avoid inadvertent ink leakage from the nozzles;
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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 inkjet 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 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 engdtfefiHY derit priftitgraitdereleased b Bisdet BhtyaEfiEiewhen installing or
removing the privitheadntin a further aspect there is provided an inkjet printer, further comprising: a
replaceable pagewidtbgniathé gel-viithramidrhaipioforerzieswand: printheadtantacks:far transmitting
power and print data te:thenozzles-ecatrespending.contacts:fesigupphving thaspewset and print data to
the printhead coptacts:anga:covesk nambet formavemenbetween.opan-and closed positions,
wherein in the open PRSIHANG. P RHNtheadGapde installed.Qf remaved.«and the cover member is in
the closed positigns dINGRHNNNG: UG INALME RHAAAH GontRets Abd g soiggponding contacts

are moved into en emr%n;[twv%hggsgpe cover member is moved to the closed positions, and the

printhead contacts and the-cor espondmg contacts disengage when the cover member is moved to the
open positions. In a further aspect there is provided an inkjet printer, wherein the cartridge comprises:

at least one ink StorHYE EBFISIMBRIET Tk feelP&ystem for supplying ink from the or each ink
compartment to téepﬁﬁﬁr@d, onpp@tment has opposed wall sections connected by a flexible wall arrangement to
define a variable ink storage volume;

the printhead has 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 nozzies.

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 cutlet 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 refili unit;
and

the refill unit comprises a body containing a guantity of ink, an ink outlet and a memory circuit for
storing information relating o 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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a maintenance station for engaging the printhead to perform one or more maintenance functions. In a
further aspect there is provided an inkjet printer, further comprising a cradle for holding the ink
cartridge within the inkjet printer, the cartridge having a plurality of ink storage compartments, the
cradle comprising a plurality of interfaces respectively corresponding to the ink storage compartments,
wherein each of the interfaces is configured to receive an ink refill unit for replenishing the
corresponding ink storage compartment. In a further aspect there is provided an 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, furtheisiaprisiig: & pritidesaresnisrsirmgnee piitusdatiinrsgreateth kifeuit having an array
of ink ejection ndezles:fskrmedion a substrate; a plurality of ink feed conduits for establishing fluid
communication withiaitdeiast onelinkistotagerepmpantaientiandia polymer sealing film between the ink
feed conduits ang: thepsintheathiategratedsineuits, the polymer film having an array of apertures such
that the ejection ar%}efsc@getggat WdrconunuRicationwith the.nk feed conduits, wherein polymer
sealing film is more than 25 J‘@algerqg}% %gé% ﬂl&@z%@ﬁﬁ?&%%@%&%@% RIEseqt invention provides an

inkjet printer cor’gprlsm% a drggwge%%a \ble Se(}@/lh rlnthead with an array of nozzles and printhead
contacts for transmﬂ%mg power an pnnt ata to tﬁe nozzles; and, corresponding contacts for
supplying the power and print data to the printhead contacts; and, a selective biasing mechanism;
suchthat,  thi pRHHERErCTRACHE i thE 86 PaS ORI CHNEASIEPHE biased into engagement
during printing and rel@asEdRbi BissetrEngayettient when installing or removing the printhead.
Pagewidth inkjet printersiniitypicaliyhaverrnampretectrival cotitactsralongcitsitength for sending power
and control signais:testifesrozziesn keran pifective€lectnicakeonnectiomdthe pressure on each contact
should be reasonably highriZhis\pressure s offemprowdad:bhy-annntetfprence fit between the printhead
contact and the pawsridata.ceptaciskiowever, 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 setof the contacts to.b movgbl%ngm rinthead can be installed and then the require

her asp EC ere 18P I‘OVI a cartil m PIISINg ali INteriace Ior engaging

contact pressurecWE)I!tefgr\r/w{q% ”'ﬁkc?in etltillg r]ntngggrlsg some embodi ments, the printer

has a cradle with a Iid its |n he Cradie ‘duing uee. Optionally, the lid moves the
corresponding contacts iﬂ‘tS‘)gﬁ%“B‘ﬂ’f“B’FaB fased engagement with the printhead contacts. Optionally, the
printhead is a pagewidttBiimBAEACAAEE18 PriptHead €6 AL Sdrtralerier ite f8rigth. Optionally, the
lid uses a lever riechEshie etV thecierfo et prasyure betiweed the contacts.

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 2 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 inkjet printer further comprises a cradle with a lid, and the printhead sits in the cradle
during use Optionally the lid moves the con:esponding 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. In a further aspect there is provided an inkjet printer,her comprising a
cartridge unit for an inkjet printer, the cartridge unit 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 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 inkjet printer, further comprising a refill unit for refilling
a negatively pre&§iifizéd iAk-stsrage LoRp AtRERt hat SUFPIEL TS the piitfie&d, the ink storage
compartment ha¥irgeem heteetliee 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 releasabtysengaging:the-interface fand anbnletvalueactuatar-fomopening the inlet valve
as the refill unit engages: theinkiniedage:.sadhatdhrdnkinpthgbody is in fluid communication with the
ink storage compartmenisIn.afither-aspactthere is provided an inkjet printer, further comprising an
ink refill unit for an ink.cagtridae, the. 1ok cariridae haying.anegatiyely.pressurized ink storage

compartment that supplies,nk (9,4, pHead and,annieacs or fegeiving the refil unit the

interface having a norma ly close inlet valve and a normally open, outlet valve, both in fluid
. . whﬁglcl the la &ral Eross section of the spiﬁgt is keyed to the, sﬁa ¢ defined by the aﬁen;ure tﬁenaure .
communication wi e Ink storage compartment, the refill' unit comprising: a body containing a

quantity of ink; a A8EKTY FErEDH FEIHME SR FK Shitlet 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 fillstwifirtiedeshoridhe bodibesadseoh thenegativenpredisuidoincbiesiiie storage
compartment. Inda funtheriaspeetithéreigpravided an inkjet printer, further comprising a refill unit for
refilling a negatively pressusizeflinkistorage compartment that supplies ink to the printhead via a
normally open outlet VaIve oiie shefill binit. CORpIRKISHAY ink inlet in the cartridge; and

a visual indicator te provide a visual indication when a predetermined guantity ink has

flowed from the refill unit into the cartridge.

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

an outer casing with a hingedly mounted panei for access ifs interior; and

a cradle housed within the outer casing for supporting an ink cartridge, the cradle having a
hingediy mounted lid that opens to allow the ink cartridge to be inserted and removed,
wherein the hinge axis of the 1id and the hinge axis of the panel are parallel, and

the 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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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 the printhead, 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: a body containing a quantity of ink; an ink outlet; and a
repressurizing arrangement, wherein upon engagement of the refill unit with the ink storage
compartment, the 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, e FEpFEeSH I RY ArtanJerment Yeledses tre it ardtidepressed part of the ink
storage compartirenitfes reeseabish deatksgatiles pressure. In a further aspect there is provided an
inkjet printer, further comprisiing canatnkccartridgehe prmp risi ngt dan inkatoragecgcompartment having
opposed wall sections:connesiedibynadiexibiewalbamangementde, define a variable ink storage
volume; and an ink-feedisysiem:ionsupplying forsuaplying-ink.te thapdnthaagh-wherein one of the
opposed wall seglionss.disRlaceahieandhiased oexpanddbe.varahle.ink.siorage volume to create
a negative pressyig LI Ik SiRlPORAMRAIMARL (oL, AvoldingnAdyRrient,pk leakage from the

nozzles. In a furthe aspect Mere i provided an, nkiet priniey, fther combrising a gefil unit for refiling

an ink storage cBrlnparf[ment with ‘an intertace for releas ebvfy engaging wi the ?eﬁli]ﬁnit, the interface
having valves fof"€otitt8ilthg ink flows into, and out of, the storage compartment, the refill unit
comprising: a body containing a quantity of ink; an ink outlet; and

In a further aspect there is provided a cartridge incorporated in a cradle for holding the cartridge
within the inkjet printer, wherein:

the cartridge has a plurality of the ink storage compartments;

the cradle comprises a phurality of interfaces respectively corresponding to the ink storage
compartments; and

each of the interfaces is configured fo receive an ink refill unit for replenishing the corresponding ink

storage compartment.

in a further aspect there is provided a cartridge, 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 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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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 an ink cartridge that forms part of the inkjet
printer, the printer also having 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 ink in the refill unit is suitable for the
printer. In a further aspect there is provided an inkjet printer, further comprising a printhead
maintenance assembly for the printhead, the printhead having a nozzle plate with an array of nozzles
formed therein, the printhead maintenance assembly comprising: a capper to cover the array of
nozzles when the printhead is not in use; and, a cleaner for engaging the nozzle plate and wiping
across the nozzleg rimreriinrtiere eanieris positiofredchdnire erdopposingtaderestsf the capper. In a
further aspect thekatigiproviided an inkjet printer, further comprising: a maintenance assembly for
moving betweencancapped:positian.where:tae-assemblycoxars the array of nozzles, and an uncapped
position spaced fsapasthe array of nozzles; and a motorized drive for moving the maintenance
assembly between the, cappedResitionand the uncapped Rositiongdn a further aspect there is
provided an inkj%&ﬁ’ﬂé%@&m;fwﬂmﬁf comprising an ink refill unit for replenishing an ink cartridge in the
inkjet printer, the in C%EHL Qle.ha ing an interface for enga jﬂgitp(l_a ink refill unit, the ink refill unit

L. . ¢ interfacesTs contigured {0 recerye an Ink re %.0 . .
comprising: an ink storage compartment; a docking portion for engaging the interface of the

orag tme
cartridge, the doBRIAG PERISHREVINY 5 b5 SEE WIH an ink outlet for connection to an inlet port on
the interface; and engagement formations for releasably engaging the interface, the engagement
formations being'\fétfited o't wahsvérsertentashline ofithe rasdylam!veereih the centre of the ink
outlet is spaced fromuathét #aniverbeigeafiteaolnecyed to receive 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 contaminating one color with another.
In some embodiments,the plurality of interfaces are formed adiacent each other in one panel
of the cradle. Optionally, the panel is z 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 keved
to only receive the ink refill that
is appropriate for the ink storage compartment corresponding to that
interface. Optionally,the lid has five interfaces, one for cyar, 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 fo 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.
Ogptionally each of the interfaces are keyed to only receive the ink refill that

is appropriate for the ink storage compartment corresponding fo that

interface.
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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, 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: 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 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 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 E8itipising? ROy EOrraing aguaatity simktak ksutéifér engaging a
complementary mketietvin 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 o ensuresthediakirefilids catrectlyematched to the cartridge. In a further aspect there is
provided an inkjet-ReAtRE HiuRherCOMRISnG ARk illualt farraplenishing amink cartridge in the
inkjet printer, theink fefillpnit comprising: a body containing ink; an ink outlet for engaging a
complementary {pk oleh,n i, ARSIl o YISHALNACAIALIO RIRUIAS AISal Indication when

a predetermined quaniy s Tovied rom (e et it into, the cartidge. n o Urher aspe there

is provided an in e rlr}teir, u r comprising: an outer casing with a mged(ff/s%ounted panel for
access its interioP SHEY 5 RIHHTE HEUEBdFitHin 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,

In a further aspect there is provided a cradie, wherein:
the ink storage compartment is negatively pressurized and suppiies ink to a printhead assembly;
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 comprises:
a body containing a guantity of ink;
engagement formations for releasably engaging the interface; and
an inlet valve actuator for opening the inlet valve as the refill 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 {s provided a cradle, wherein:

the ink storage comparfment 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 iniet valve and a normally open outlet valve, both in fluid communication with the ink storage
compartment;

the refill unit comprises a body containing a guantity of ink and & 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 {ills 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 starage compariment is negatively pressurized ang 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 an inkjet printer, further
comprising 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 inkjet printer, further comprising a cartridge comprising: at least one
ink storage compartment; an ink feed system for supplying ink from the or each ink compartment to a
printhead; and a maintenance station for engaging the printhead to perform one or more maintenance
functions. In a further aspetbPtHerE T8 bRt Aitinkjet printer, further comprising a cradle for holding
an ink cartridge wwittsme¢hiecimiiets drirderthereainsidgeavirgoaptoratinpof ink storage compartments,
the cradle comprisingstasphrality 6f intefacesaespectivedyicoreggenting todhe ink storage
compartments, whereinseach 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 ink] et printer,

wherein the printheadcOmMAISES:s providd REIAead iptegrated circuit formed on a wafer substrate using
lithographically rtt@at@gr% chingAng. %99%}%&%@%{@% LBieRraled Glkeulh sypport structure for

mountlng in the prin er acent ame

ecom artment 15 mamtatn atan ative pres urcpttc})xmeg g\%‘a in la a; etween the
integrated CIrCUIt sup ort str cture and the printheadinte rated circuit fmxmg it f)nnthead

GRELO A

integrated circuit t8 the' fit&drated circuit support structure In a further aspect there is provided an
inkjet printer, whEf&if tHe SrirtHe A ESrpRses T prAtHEda Thtebiated EREUTTHEVing an array of ink

ejection nozzles F6¥fEEON a substrate;
upen 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 compartiment to re-

establish the negative pressure.

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

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

the cartridge comprises an ink feed system for supplying for supplying ink to a printhead with an
array of nozzies; 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 nozzies.

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

the ink storage compartment has an interface for releasably engaging with the refilf 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 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 seventeenth aspect the present invention provides 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; and, corresponding contacts for supplying the power and print data to the
printhead contacts; and, a cover member for movement between open and closed positons; wherein,
in the open position, the printhead can be installed or removed, and the cover member is in the closed
position during printing; such that, the printhead contacts and the corresponding contacts are
moved into engdfeBftRIfER TherEsiet afietéf & moved to the closed position, and the printhead
contacts and theheertedgsdadings evifidetdldiseingage when the cover member is moved to the open
position. By brealkindpthecantacts. prior tacremoval ofthe printhéadyeeadie: cdiitact wear is avoided.
Worn contacts can-gompremisestedpeweanicatatransnissionk totsubsequaentlyriastalled printheads. It
also allows contraliag:veltage applcationdadba-pintiead. The.gontacts can be configured to be

broken in a partigiar SeAUBRES, cirouid NISAMELBRAAIME NI S 4NL.CONSIMEMDES:i8 @ lid on a cradle in
which the printhgad. sits, dutingWse Opfignally, 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
further there is prgvided a cradle, further printhead maintenance agses

disengage the cOrtatts BRtiGRaMR ThE TOHVET renmber R S id Bh S cratie T WRIEK the printhead sits
during use. OptiShal e T HoVeE the LB EspBHifiRg CORECE A8 A Bt B Bidsed engagement
with the printheaf edHtEERIOPRETAINR tHEcpPilitead is a pagewidth printhead and the printhead
contacts extend a|0ngajpgpj:eq1‘g§hqer the array of nozzles when the printhead is not in use; and,

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

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

In a further aspect there is provided a cradle, wherein the inkjet printer comiprises:

a printhead with an array of nozzles;

a maintenance assembly for moving between a capped position where the assembly covers
the array of nozzies, 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.

It a further aspect there is provided a cradle, wherein:
the cartridge has an interface for engaging the ink refill unii; 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 inteirface, the engagement formations being
formed on the transverse centre ling 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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Optionally the lid uses a lever mechanism to disengage the contacts. In a further aspect there is
provided an inkjet printer,further comprising a cartridge unit for an inkjet printer, the cartridge unit
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 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 inkjet
printer, further comprising 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 actuafSrfGeaHnhg tisciffetsrarid a8 tHaratiruilt Ergayes e inktitterface so that the ink
in the body is in dthiel omirviimitaiio rafithd errenmiktistoratreivompentrisenthiaitfafeidr aspect there is
provided an inkjet!printerddemthet comiprising an ink refill unit for an ink cartridge, the ink cartridge
having a negativalyhpr@Es stifizeiak: stoy ageicom partmentithat suppliesdnkitotheigrinthead, and an
interface for receivingthe refilhuids, thaiinierfasenhavine anaimaly.slaseddnlelivalve and a normally
open outlet valvg, hoth.in-fluid sammunicationwith-iherdnk siarage SompartRant.the refill unit
comprising: a bagy, containing.A.aMantin.ef inki.adacking:portion haying andnk;quflet and valve

actuator formatlg{slg], Wrg%ree};%r luring use, the docking portion releasably engages the interface to

actuate the inlet‘and the outiet 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 cBrTTg e FRFTIURTY 5T FEHiimY S gatively pressurized ink storage compartment that
supplies ink to tiE GrTeadVERRdTTER o PR otilervanfe, the refill unit comprising: a body
containing a quamity oflinkt cemgagement formations for releasably engaging the ink storage
compartment; and an outlet majvenastsatorfoy glosing the outlet valve as the refill unit engages the ink
storage compartmentuin a-Bigibier aspepebihereismprovided aneiakiet priter.furth@rscomprising a refill
unit for refilling ap,ink. steyage.compartpent sHRRYIRGthe Rrathead wheiginduing use, the ink

storage compartment, is. Mainiained,al.a,Aedalive.RIESII& e avid, inadverignt ink leakage from the
nozzles, the refll(!aglgdgegomprl sing:

In a further aspect there is provided a cradle, wherein the ink refill unit comprises:
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 intc 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 &
hingedly mounted [id that opens to allow the ink cartridge te be inserted and removed,
wherein the hinge axis of the lid and the hinge axis of the panel are paraliel, and

the lid and the panel both open in the same direction.
In & 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 nk; an ink outlet; and a repressurizing arrangement, wherein upon
engagement of the refill unit with the ink storage compartment, the repressurizing arrangement causes
part of the unit to be inwardly depressed as the ink from the body is drawn into the ink storage
compartment through the ink outlet by the negative pressure until pressure equalization, and upon
subsequent disengagement of the refill unit from the ink storage compartment, the repressurizing
arrangement releases the inwardly depressed part of the ink storage compartment to reestablish 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
to expand the variableHRSISrAGE W1 Erey B SA e AGERPrESINiPETH tE it Storage
compartment for avoidirysifabivetentinkrieaketpe fromitie nozxres! bacarfarthinzaspect there is
provided an inkjetrprintetifuitive reopmprisingadafill unitifored éfiling<drnmnlestordge compartment with an
interface for releasably-engagingewitthdke 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; angl, Malye agivatars fonactuating.ihe:yalveswhen hefefill unit engages the interface,
such that the valve acsté%@wgbéfgg@%mwws LARIERISIIREASRAENGS, n a further aspect there

is provided an |nkJPe13t printer, furth r.gompyising a refill'unit for refilling an ink cartridge that forms part of
QWer t data t
the inkjet printer, t P%Ifer also’ aving contr ]lecwcwtry and an interface for releasably engaging the

refill unit, the refill unlt"&éeﬁ‘i BHEmE™ 4 b Ot RO B ARG B Y AR SF ISR SR Gt and a memory
circuit for storing |nforﬁfﬁ’f?ﬁﬁef‘é’%tfﬁ‘iﬁ'“t‘é?%"f‘ié‘éﬁcbPﬁ@”@ﬁ%‘i]éﬁ?f’éﬂ%‘ffﬁlso?%e ink,

wherein in the open positions, the printhead can be instailed or removed, and the cover member isin
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 fo the

open positions.

In a further aspect there is provided a cradie, wherein the cartridge comprises:
an ink feed system for supplying ink from each ink compariment te 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 cradle, wherein the printer has a printhead comprising:

a printhead integrated circuit formed on & 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 cireuit support structure and the printhead

integrated circuit for fixing the printhead infegrated circuit to the integrated circuit support structure.

In o 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, during use, the memory circuit allows to the control circuit to interrogate it to verify that the ink
in the refill unit is suitable for the printer. In a further aspect there is provided an inkjet printer, further
comprising a printhead maintenance assembly for the printhead, the printhead having a nozzle plate
with an array of nozzles formed therein, the printhead maintenance assembly comprising: a capper to
cover the array of nozzles when the printhead is not in use; and, a cleaner for engaging the nozzle
plate and wiping across the nozzles, wherein the cleaner is positioned between opposing sides of the
capper. In a further aspect there is provided 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: B TKfe¥priRtar et e Frk s prsig arivatM Biserafet fspieARshing an inlc cartridge
in the inkjet printestyrthieilinkecer trigigpe Havdrgrancirtarfacecfor ermagng thécmierafifaunit, the ink refill unit
comprising: an inlisteragecompartment; a docking portion for engaging the interface of the
cartridge, the docking pearionrhavinganbasapiewithian ink outlet for connection to an inlet port on
the interface; and engagement formations for releasably engaging the interface, the engagement

formations being formedon, the ansyersesentre:ling: ofthe.base; plaie..wherginthe centre of the ink
outlet is spaced grom the transverse centre line. In a thither aspect there is provided an inkjet printer,

QIMPrising

further comprising an |nk r fldl unit for re §nlsh|ng a%rlgjlé cartridge in the |r]leel:Flp rinter, the ink cartridge

rinnea 1me ted le rmed on a strate usin llthO raphnic.
having an interface for nga mgﬁ%e ik ret an ink storage co ﬁn’? y defined by a tubular

flexible wall, andetéh%ﬁ‘gt?fﬁ?f' RrreERism for constricting the erX|bIe tubular wall by a predetermined
amount, the ink refill uRitEATH &G B EBEMTAT S d bRty GPirk? &Fr &d6tking portion for
engaging the intéace of the cartridge, the docking portion having an ink outlet for connection to an
inlet port on the interfagelyandaiplliratityof tenstrictichcactuatorsforactuatirgithe constriction
mechanism as the:inksefilliunitengagesitheitntertaceandiraleases dreicanstriciian mechanism as the
ink refill unit disengages ithe nteHace:zies on the printhead integrated circuit (1C), 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 buige 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 segging

may cause a gap between the walls separating each of the elched 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 30, 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.

RRCOIS-SG 118



In a further aspect there is provided an inkjet printer, thither 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: 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. 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 inkjétrprifteleetHeresnpiishitrdibuteredsity with a hingedly mounted panel for
access its interio?piandy the ralsradisildisedwithin thecoatéicasing for supporting an ink cartridge, the
cradle having a lingsdiyharounted:lic: thatsopensitodatdwnthecink cartridge to be inserted and removed,
wherein the hingepevsisiofithetid-anchterhinge: ads:iabtheqpanel are parallel, and the lid and the panel
both open in the same&likpgtion. il pRidurheraspectihares pravidest allinkiet priater, further
comprising a selgetive hiasing.mechanism, such that the printhead contacts and the corresponding

contacts are biased info,engagement during.pripting.and relsased from biased,engagement when

installing or removiqg he printhead.. In a further aspect there is provided an i kjet printer,further
.S r}fl‘ﬂal ad having an array o 11% glection nozzles )
comprising a cartriage cqmgprlsm§. at least one Ink storage compartment; .
wher€ln the ink storage compartment has a variable storage volume and a displaceable wail 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 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 infet valve biased to its closed configuration,
wherein the refill unit comprises:

a body confaining 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 refiil unit for refifling 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 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 inkjet printer, further comprising a cradle for holding an ink cartridge
within the inkjet printer, the cartridge having a plurality of ink storage compartments, the cradle
comprising a plurality of interfaces 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 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 circuitSUPPSHEStUTHTErEH tHe BrfmhEatEhiyrates it fo e msahtcthe printhead
integrated circuitrtersthiesdntetrateet vircuitsti Grrstrst e thea it sispectothiehe is provided an
inkjet printer, wherintteaprititreddcompriges: a printhead integrated circuit having an array of ink
ejection nozzles formed@n ansubstrate;a pliality of ink feed conduits for establishing fluid
communication with.atdeastabe ihkstarmge.comparinent: and.aRalyrmer sealing film between the ink

feed conduits ang the-Riiuihead: Itegraled LIIGUILS Mk RemErJIM havng.ap array of apertures such
that the ejection pozzles are in fluid communication with the ink feed conduits, wherein polymer

sealing film is more than 25 microns thick. In an eighteenth aspect the present invention provides a

cartridge for an mkg L)rlnter he cartridge comprising: at least .one ink storage compartment, an ink
er aspeckﬂ}ere 1spﬁ\r§de a ;m[ ead rran ed 10 be ?ﬁ)g wﬁh ink bﬁﬁj} atmﬁ%(i:
feed system for sup yimg'ink rromthe or mparti to a printhea

compartment which is arranged to be rcﬁ cd hy a zeﬁ umt wherein:

the printhead has an array of nozzles;

during use, the ink storage compartment is maintained at a negative pressure to avoid inadvertent ink
leakage from the nozzies:

the refili unit comprises a body containing a quantity of ink, 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 unfil pressure equalization; and

upen subsequent disengagement of the refil]l unit from the ink storage compartment, the
repressurizing arrangement refeases 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 an inkjet printer,
the cartridge comprising:

an inls storage compartment having opposed wall sections connected by a flexible wali 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 inic
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 & 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
some embodiments, the printhead has an array of nozzles, and the maintenance station has a capper
for capping the array of nozzles and a cleaner for cleaning the printhead, the cleaner being 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 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 the motorized drive wipes the cleaner longitudinally across the nozzles. Optionally
the printhead has an array of nozzles, and the maintenance station has a capper for capping the array
of nozzles and a cleaner for cleaning the printhead, the cleaner being positioned between opposing
sides of the capp&t-opatianyHBikcHe Bappar antiie tleateraresinaepeaterntymovable relative to
the array of nozztesiDptionaltirthe cleaner wipes across the array of nozzles as the maintenance
assembly moves fromaa@appedigositionytd @n uncapped position. Optionally the printhead is a
pagewidth printhead, e aftay of nozzles is elongated and the cleaner is likewise elongated; wherein,
a motorized drive.actuaties Bothuihe sapperancihessieangt.dva furtheraspacidhgre is provided a

cartridge, whereip; fhe printhead.pas ananay.elink.gjection 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 ane %at'}/f? pressure. therteln such tpat ink g(oegdno}hlgadvertentl{ leak from the ink
ejection nozzles. S FUrtRar aspect there 1S erﬂoé}i‘a"épa‘"%eca‘r%“d‘ & Wherain TheThi & orage
compartment is A SRGEE t&° B@‘W@@W@W b?*é§§’€iﬁ%deaﬂ ’é\tffaﬁ‘t%f?fé‘é&ﬁi?@%ﬂ%ﬁﬂgﬁﬁ‘if 18P refilling the ink
storage compartfriéit thEGHk StEray & eemparHh @Rt AaRIiTg an interface for receiving the refill unit, the
interface having #rdntetiatee tiagee trits closed configuration, the refill unit comprising: a body
containing a quamntity @flinkiiengagement formations for releasably engaging the interface; 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 suitablie for the printer.

Iy a further aspect theve is provided a printhead, further comprising:

a nozzle plate with an array of nozzies 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, further comprising an array of nozzles, the printhead
being incorporated in an inkjet printer comprising:

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

a motorized drive for moving the maintenance assembly between the capped

position and the uncapped position.

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

an ink storage compartment;
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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 ink storage compartment is arranged to be negatively pressurized,;
the cartridge further comprises an interface for receiving a refill unit for refilling the ink storage
compartment, the interface having a nonnally 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 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 cartridge, wherein the ink storage compartment is
an:anged to be negatit/&I5 Pressueaesg 15 Petait & am et rasinrg e hk storage
compartment vid# AsEEIY el iervaioriothd kAt antcoriprisiMg: a body containing a quantity of
ink; engagement formatizrssfofreleasébiyeengagmgrthe inkBtorsgesaompartment; and an outlet valve
actuator for closimgthes eutletwaive Bsthesrefidhunitengagesiithe inkestoragercompartment. In a further
aspect there is prayidedareantidge whereimn: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 ipk ?a‘i%@&&&%&?iﬁm%yﬁJﬂ@iﬁ‘&%ﬁ%@n@&é‘aﬂ%Q@a'i‘t\lﬁg%%%%h![&&%@Vo'd inadvertent ink

leakage from the, nezzles, the refil lnth'f%c%?orPPanS%g 0% od, ?ﬁreﬁe%%ﬂ% “%'E‘i‘éyal‘?f [nk, an ink outlet and

a repressurizing arrangement upon engagemen e refl unit WIt%I the I storage compartment, the
torage ¢ %an{nent artially defl ed atubular exible wall. and élconatncnon mech nsm {ﬁ
repressurizing arra ses’part of the LRt 8 be hwar epresse e ink from the body

is drawn into the ‘?Pﬂ?‘é‘fﬁﬁé\@QE@B'FHI%WMQWWB‘{?&WW@ ﬁ‘ﬁ?&’?ﬁdﬂiﬁ?ﬁ)}’?% ‘ﬁ@blﬁt ve pressure until
pressure equaliZafidiicand upon subsequent disengagement of the refill unit from the ink storage
compartment, the represdurizitigrarramterniant adleases the inwardly depressed part of the ink storage
compartment to reestabliginihetnegativeipressurécdni adfurther. aspestthere is provided a cartridge,
wherein: portion having an ink outlet for connection o an inlet port on the interface, and a phurality 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 an inkjet printer,
the ink carfridge 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 an inkjet printer,
the ink cartridge being arranged to be replenished by an ink refill unit, the ink refill unif comprising:
a body containing ink;
an ink cutlet for engaging a complementary ink inlet in the cartridge; and
a visual indicator to provide a visual indication when a predetermined guantity 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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the ink storage compartment has opposed wall sections connected by a flexible wall arrangement to
define a variable ink storage volume; the printhead has 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 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. In a further aspect there is provided a cartridge, wherein: the cartridge is
arranged to form part BrHeHRfet PANTSF ATt feuaive %eretit Bfietsttefilling the cartridge; the printer
has the printhead, contiei ety in iy direraee feertieasasy gy &g irg therefill unit; and the refill
unit comprises aibody contdiiig: ecgeiantity of inkaakddik oitetdnd renaveimory circuit for storing
information relatingetotattieastomnecharacierstieohtite ink) avherginaduring use, the memory circuit
allows to the control ciselitA0 d#atercogated tonvenfydhaithe ink in the refill unit is suitable for the
printer. In a further aspect there is provided a cartridge incorporating a printhead maintenance

assembly for the prinihead. whetein, ihe.Rrnihead.nas.a. Norae PlalsWIthaR.AaY, of nozzles the

printhead maintenance assembly comprises a,cARREL0.c0uer e afay ol ngzeles when the

printhead is not In"use; and, ._a cleaner for engaging the nozzle plate and wiping across the
ata to the nozzles, w eremthé %mtter com :

nozzles, the cledher Beilg posifioned betvaeR opposing sides of the capper. In a further aspect there
is provided a cartridgeWHEHNS HETH Kt tEE BoRpHSEE i & Bith R KARATHEAn array of nozzles;

a selective biasing mechanism, such that the printhead centacts 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 printhead arranged as a replaceable pagewtidth printhead of an
inkjet printer and 1o have an array of nozzles and printhead contacts for transmitting power and print
data to the nozzles, wherein the prinier 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 mcorporated in 2 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 io the printhead; and

a maintenance station for engaging the printhead to perform one or more maintenance functions.
In a further aspect there is provided 2 printhead incorporated in a cradie 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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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, 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, 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 replenisHifitf et dtE e Hereis tHé i o A & otHpaririert e Partially defined by a
tubular flexible weilbsaprésartridte farMEREHMprises a constriction mechanism for constricting the
flexible tubular wall by a predetermined amount; and the ink refill unit comprises a body containing a
guantity of ink and ardecking:pertiea.fos engaging:the-iptertacevofithecartridgethedocking portion
having an ink ouflelifek sonnegtioniiaiandaletpach an thedniertaaananeaplurality0f constriction

actuators for actuafing, the.CenSHEHORMBaRANISI sy ihecink kefilluait apdrgas.the interface and
releases the congfrigtion.mgchanism as the ink refill unit disengages the interface. In a further aspect

there is prowded aocartrl e,rl‘urther ci% ses a int rface Eﬁmﬁmgtgaaqéggran |ij refill unit for

[1im betweg) yits an £l clits, t

Iy
replenishing the cartrlége the Ink refill unit com rising; a body containing a uantVEy of ink; an ink
mer {1 m an a{gﬁg ofa eriurfeefuchi: at the ect on nozzles are in fluid c mmunicat

outlet for engagr‘r’f’ a'comp e Interface: and a spigot extending from the body for
insertion in an aﬁ fhﬁ’gkl Ffeﬂ.ﬁgnﬁﬂgﬁaéséer sealing film being more than 25 microns thick.

In a twenty first aspect the present invention provides a printhead for an inkjet printer, the printhead
comprising:

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

a plurality of ink feed conduits for establishing flnid 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 fiim having an array of apertures such that the ejection nozzles are in fluid communication
with the ink feed conduits; wherein,

the polymer sealing £ilm is more than 25 microns thick.

To feed ink to the individual nozzles on the printhead integrated circuit {IC), it is often convenient to
etch channels in the reverse side of the silicon wafer substrate. These channels need to be sealed and
a polymer sealing film can provide an adequate seal as well as a means to secure the IC to a support
structure. However, if the surface of the support structure is uneven, the seal provided by the
polymer film can be compromised. The surface that the IC is secured 1o, is typically uneven because
of more ink feed channels that defiver 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 ¢hannels in the printhead IC. The sagging
may cause a gap between the walls separafing 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 shouid be thick enough to account for any sagging info the
support structure channels while maintaining the seal over the etched channels in the IC.

The minimuim 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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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
arranged to receive 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; 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"d E4P&TAGERHE RIACRE Skjef PrifsEompriess is adeqyripZeeable pagewidth
printhead with apafead/6f Reediesaiitbprintiede-ceirtais g dwrerisnittirig poairaisd print data to the
nozzles; corresporidihgcoritatisdorsapphying thecpoweriand ipriatdataitoithe gemthead contacts; and
a selective biasiagvmechanism, such that the printhead contacts and the corresponding contacts are
biased into engagemeant&idcingprinting akdreleased ffamykiased srgagemenwhen installing or
removing the pripthead.4n Q;Js%ﬂﬂ@ﬁx@ﬁ&ﬁ‘c%&ﬁ@f@&%lliar_@,\éh@%gyﬁeg%ﬁ[ﬁg@ﬁa wherein &h@ inkjet printer
comprises: g rgplaceable pagewidth-rintheadawith anaray afngsziesand printhead contacts for

ransmitting powe!,and prat data fo e, ozeles, corresponding eentacts for.supplying the power and

pggittg?]t: to the prithead cortacls, and 4 Sover member fo movement bétween 6pen and closed
P ’ Optionally the array of apertures is an array of laser drilled holes in registration with respective ends
of the ink feed conduits.
Optionally the polymer sealing film is a laminate with an adhesive layer on both sides of a
thermoplastic film.
Optionally the thermoplastic film is a PET or polysuiphone.
Optionally the ink feed conduits are formed in a liguid crystal polymer micro molding.
In a further aspect there is provided a printhead incorporated in a cariridge unit for the inkjet printer,
the cartridge unit comprising the ink storage compartment and an ink feed system for connection to
the printhead,
wherein the ink storage compartment has a variable storage velume 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 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:

& body containing 2 quantity of ink;
engagement formations for rejeasably engaging the interface; and
an inlet valve actuator for opening the inlet valvéas the refill unit engages the ink interface so that the

ink in the body is it 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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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 incorporated in a cradle for holding the
cartridge within the inkjet printer, wherein: the cartridge has a plurality of the ink storage
compartments; the cradle comprises a plurality of interfaces respectively corresponding to the ink
storage compartments; and each of the interfaces is configured to receive an ik refill unit for
replenishing the corresponding ink storage compartment. In a further aspect there is provided a
cartridge, wherein the printhead comprises: a printhead integrated circuit formed on a wafer
substrate using REFOYFAPRICAIRP ihduredrBtekiiy aifuraehdsits riserriudsansitéyrated circuit
support structuredbierigiifiting in the printer adjacent a media feed path; and a polymer sealing
film between theaimtegratedcirouitsoipportstructure and the printhead integrated circuit for fixing the
printhead integrateckoif cutibto-the integratedciicuitsup portstrueiure. In a further aspect there is
provided a cartridgesimhecei, thaprinthead cRmprises:-aRrinthead integratad: giteuit having an array of

ink ejection nozzlgsfarmed:RR.asubstirateirRIRIBakinkfeed conduits for estahlishing fluid
communication \Q{g%ggamgge 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
. . . Ina flfF]her aﬁ)gt there Is Hrow ed ﬁpm]}thead an'an%ed tQ ?F} sg lied 1E}hmk bF a né%%%wﬂ{/ . .

sealing film is more than 25 microns thick. In a nineteen pect the present invention provides a
cradle for holdin§ &M Tk Eartray e WItHIR B K] ST BFitaPe thiged by a rehll unit via a romally

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 printhead, wherein:

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

during use, the ink storage compartrnent is maintained af 2 negative pressure to avoid inadvertent ink
leakage from the nozzles;

the refill unit comprises a body containing a quantity of ink, 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 negafive 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 compartient having opposed wail 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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cartridge having a plurality of nk 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. A
cradle with multiple refill interfaces allows each color of ink to be refilled simultaneously if necessary. It
also allows the interface to be keyed to receive only the correctly colored refill. A single interface that
docks with all refills, and relies on the user to direct the ink to a correct storage compartment, has
increased risk of contaminating one color with another. In some embodiments,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 jstora%e compartments. Optionally, each of the
interfaces are keVBt 1§ 6 A TeraTFE ther TR TEAitRAST IS UPPrSP AR O PENE IR ‘Eorage compartment

corresponding to'tFat YHtERRCEAOFaSHEINCIRE IidPh &S fred rrerfaees oreifoe aylritcthagenta, yellow,
black and infra red mkserespectizety. 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 eradte; and:elose srsuch thatthe pleeality of interfaces is overlaid on the corresponding
ink storage compastmenis..Qptienalleacheiihe-ntedacas.ae.keyed i:aphspeeie the ink refill that
is appropriate foy,the.ink Slorage CAMRALIMESALEARIPARAING 10 thatiNer A men:;

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.

I a further aspect there is provided a printhead incorperated in an ink cartridge that forms part of the
inkjet printer, the printer having control circuitry and an interface for releasably engaging a refill unit
for refilling the ink cartridge, wherein the refiil 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, and
wherein, during use, the memeory circuit allows to the control circuit to interrogate it (o verify that the

ink in the refili unit is suitable for the printer.

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

a nozzle piate with the array of nozzles formed therein; and

a printhead maintenance assembly comprising & 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 beiween 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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Optionally the d has five interfaces, one for cyan, magenta, yellow, black and infrared inks
respectively. In a further aspect there is provided a cradle, wherein: the cartridge has 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 a cradle, wherein:
the ink storage compartment is negatively pressurized and supplies ink to a printhead assembly; 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 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 a$th& PEHFGHIT EHyEEEE the THR HEETRIEE S8 thak tHE ekl bdtis in fluid
communication Wit tFE iR 'Storey & e Famesent rirk it e faspeititetecistdvided a cradle,
wherein: the ink $toridge eowiparirentiisnegatively pressurized and supplies ink to a printhead
assembly; the cartridge compesesanuinterface for receiving the refill unit, the interface having a
normally closed inlet vaiveianeaitarmaly: apen-audtlatnalvwaddoaihdridhdisheammemication with the ink
storage compartpent:-the: estill bt conmprisesAbadycontainirg.a. guantity of ink and a docking

portion having an Ink guilet.and valye Aclualosformatons:aad dutingHse, the docking portion
releasably engages the interface, to actuate the inlet and thep%gtlﬂqt valves,so the cartridge fills with ink

TINE00s 0Cin TANSVerse Centrg nie of the base ¢ cenitre of the 1k out!

from the body because %ft e negative pressure in the ink storage compartment. In a further aspect
from the frimsverse centre line.

there is provide a cradie, wherein:

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 for replenishing the cartridge, the ik
storage compartment which is partially defined by a tubular flexible wall, and a consiriction
mechanism for constricting the flexible tnbular wall by a predetermined amount, wherein 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
porticn 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 refiil 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 refiil unit comprising:
a body containing ink;

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

RRCG18-8G 128



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: 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 cradle, 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 comprises a body containing a quantity of k, 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 compdrtFeHESFEUYHCHE TR YIRTEEHY the MeYSHvE presslird Uttil pressure
equalization; andupbiradisseduetitisengigement of the refill unit from the ink storage compartment,
the repressurizing arrangement releases the inwardly depressed part of the ink storage compartment
to reestablish the negativecpressisrevid furthet, aspechiherensiprovigee:a cradle, wherein: the ink
storage compartment has®pposeth walksectionsigarneciedhy iadflexible wall arrangement to define a
variable ink storage vQlymeidhe: Gasiidgs:comprisespsadnkieed.system fessuprliying for supplying ink

to a printhead with.ah, A% OlRRZFIESL 3R ADeQLIheapRasedwallseetions is displaceable and
biased to expanghtj] ariable ink t%(a@%h\é%yg@a% lo, [eate a.ne %tigr% pressure in the ink storage

reeulthe hiige axis o are par .
compartment for avmdmegmjnn?dverte t |nk] %%%a‘%e fl{om the nozzles. In a further aspect there is

. N and i ot AT o
provided a cradle, wherein: tie 1Ak Storage- Compartmant Has ah interface for releasably engaging with

the refill unit, he interface having valves for controlling ink flows into, and out of, the storage
compartment; allfda 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 selective biasing mechanism, such that the printhead contacts and the correspending
contacts are biased o engagement during printing and released from biased engagement when

installing or removing 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 centacts 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 imember 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
cariridge comprising:

at feast 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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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 cradle, wherein: the
cartridge that forms part of the inkjet printer; the printer has a printhead, control circuitry and an
interface for releasably engaging the refill unit; 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; and 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 cradle, further
comprising 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 andiweifsithg eere 85 themodzlesintdie s thisdlearde s poditionetdcbetiseen opposing sides
of the capper. Inv&Hurthekiaspect thereidg:providedraigradispiwhegeintheninigelprititer comprises: a
printhead with amaprey:-ahnazzles;«fardraiiienancg.assamblyfonmoringhetween a capped position
where the assembliigonersiba:anay:Qbnozdes.and anhusaaprRed Rasition spaced from the array of
nozzles; and g.moterized.Arive.for.meying the maintenance assembly between the capped position
and the uncapped position. In a further aspect there is provided a cradle wherein: the cartridge has an
interface for engggi&&the ink_refill un!E &np(}jmme ink refllLunlt rlse

er aspect there 18 prov d, wherein the prin 1ead1 tegrated circuit is formed on
a wafer substrate using lthographically masked etching and deposition techniques, the printhead
further comprising:

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.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will now be described by way of examiple only, with reference to the preferred
embodiments shown in the accompanying figures, in which:

Fig. I 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 ecmbodiment of the control clectronics 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 fromt perspective view of the cartridge unit of Fig. 6,

Fig. 9 shows an exploded perspective view of the carfridge unit of Fig, 8;
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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: the cartridge has an
interface for engaging the ink refill unit, 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; 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 the ink F&filP gHit efgaRIEe he i Rtepfate Grd°féleasBd e chnstiidb i echanism as the
ink refill unit disebryagedethie interface. In a further aspect there is provided a cradle, wherein: the
cartridge has an interféige! forengbgingrthesink refilb Ui inamncethedide refiltlinitComprises: a body
containing a quantitynofoinkyan irlkgoutlet for engaging a complementary ink inlet in the interface; anda
spigot extending from thebadysfordpsedioniRiaaapertiiennthesinteriace:dhatateral 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 fLi:riEhf“srsﬁc%B%S&IQFEQSL%WQXQQ%QM%&QQL& lg\éggggjglvmgggg_lﬁeﬁll unit comprises: a
body containing ink; apilnllﬁ SQlutlet for en&%‘%i\r}l %fcagmgltement%}ég Kk inI%t i_qzthe cartridge; and a

Qrage mo QWIL i1 1

visual indicator to provi&'e a‘vﬁgﬂgloli)ﬁarf@auon when a predéetermined u_an,gtit "ink has flowed from the
refill unit into the cartride: i & fuPtHEFSEpeCE Hoers 1e Bravidet d Traaie. fhierein the inkjet printer
compri ses: Fig. 16 shows an exploded view of the printhead assembly shown in Fig. 15;
Fig. 17 shows an inverted expioded view of the printhead assembly shown in Fig. 15;
Fig. 18 shows a cross-sectional end view of the printhead assembly of Fig. 15;
Fig. 19 shows a magnified partial perspective view of the drop friangle end of a printhead
integrated circuit module as shown in Figs. 16 to 18;
Fig. 20 shows a magnified perspective view of the join between fwo printhead integrated
circuit modules shown in Figs. 16 t0 19;
Fig. 21 shows an underside view of the printhead integrated circuit shown in Fig. 19;
Fig. 22A shows a transparent top view of a printhead assembly of Fig.13 showing in
particuiar, the ink conduits for supplying ink to the printhead integrated circuits;
Fig. 22B is a partial enlargement of Fig. 22A;
Fig. 23 shows a vertical sectional view of a single nozzle for ejecting ink, for use with the
invention, in a quiescent stafe;
Fig. 24 shows a vertical sectional view of the nozzie of Fig. 23 during an initial actuation
phase;
Fig. 25 shows a vertical sectional view of the nozzie 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 nozzie of Fig. 23, with ink omitted;
Fig. 28 shows a vertical secticnal view of the of the nozzle of Fig. 27;
Fig, 2% shows a perspective partial vertical sectional view of the nozzle of Fig. 23, at the
actuation state shown in Fig. 24;
Fig. 30 shows a plan view of the nozzle of Figure 23;
Fig. 31 shows a plan view of the nozzle of Figure 23 with the lever arm and movable nozzle

removed for clarity;
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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;
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 cradle, wherein the inkjet printer
comprises:  a replatéable"pEge Wi PIntFERd Withan afra) o RoZIésPartfdritithead contacts for
transmitting poweraadpr it ekditactd thetrorsesn s rdsponding edisaéts for supplying the power and
print data to the printhéadtomactscand accoveirmiemberigrmdvwementibetweenzgpen and closed
positions, and wherginiipithe open.positiorsythenprintheadean be installed or removed, and the cover
member is in the closeg.positions gdusingupitniingicsueshdpal thanprntheadcantacts and the

corresponding contactsaiesmaved.niasngagemantihen the.cavat.memhelismayed to the closed
positions, and thggglrciggltclggﬂ]g]:%q)ﬂgacts and the corresponding contacts disengage when the cover

member is moved to tr]ge Qp n“p05|t|on§. Ina {urther aspect theﬁ':e is E)Srovided a cradle, wherein the
18, OWSs an array of the nozzie ars 1ﬁe1mei}nSkS§ WL In rigure M

cartridge comprises: an ink feed system tor supp . rom edach ink compartment to a printhead;
and a maintenance station for 8Rgaging the Bhinthead o Beroin 67 B ihta HigiitBnance functions.
In a further aspettthBfET<B\ded a cradle, wherein the printer has a printhead comprising:
Fig. 38 shows a schematic showing the relationship between nozzle columns and dot shif
regisiers in the CMOS blocks of Fig. 37;
Fig. 39 shows a more detailed schematic showing a unit cell and its relationship to the
nozzle columns and dot shift registers of Fig. 38,
Fig. 40 shows a circuit diagram showing logic for a single printer nozzle in the prinfer of the
present invention;
Fig. 41 shows a front perspective view of the maintenance assembly of the cartridge unit
shown in Fig. 9;
Fig. 42 shows an exploded front perspective view of the maintenance assembly of Fig. 41;
Fig. 43 shows an exploded front perspective view of the underside of the maintenance
assembly of Fig. 41;
Fig 44 shows a sectional view of the maintenance assembly operationally mounted to the
cartridge unit of the present invention in a capped state;
Fig 45A. and 45B show front and rear perspective views of the frame structure of the cradle
unit according to one embodiment of the present invention;
Figs. 46 A — 46B show feft and right perspective views of the maintenance drive assembly of
the present invention remote from the frame structure of Figs. 45A and 458;
Fig. 47 shows a perspective view of the support bar assembly of Figs. 45A and 45B
assembied 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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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 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 asp&ctthepresEny et Brovides G prithe4drer st pritter, the printhead
comprising: alprirtd ezed iesteyrawselclbeuit formed on a wafer substrate using lithographically
masked etching and dépositioniteéhhiguesidnintegrated: cirguit Sepporti'strusturénfor mounting in the
printer adjacent anmetiafeed pathiandention;a polymer sealing film between the integrated circuit
support structure and the ptirthead.iplegratadcircwitdar fixingithe printkead integrated circuit to the
integrated circuit SUPP@E sirGEG.Le-featkink i the-individualnezzles endhe: Reinthead integrated
circuit (IC), itis ojgg&éc&gymg&%o%g&gg ,channels in the reverse side of the silicon wafer substrate.
These channels nee t%e ﬁealeq and ar%?lyrﬂﬁm ealin Im can, %wd gsagequate seal as well as

OWS 4 plan VIEw & '1t e ca r1 nsr e cov?r
a means to secure the | foa SU[%:)y ort structure. However, e SUI’ ace of the SU port structure is

uneven, the seal provid&d By the apcor yiner i ‘(e:‘?élonfbeemééﬁib‘r%’%’idsteha?‘ﬁ“ﬁé‘géneﬁ’lﬁcge ?ﬁét the IC is secured
to, is typically un’é\‘r%Fr‘rgtisécause of more ink feed channels that deliver ink to the channels in the IC. As
the film seals across tH&opeHTHARREIEFPHESUP PO AL IEE st B g sinsae4iite Them. The section
of film that sags tF& Support structure channel runs across several of the etched channels in the
printhead IC. The saggingmayeausea-gap-betwean:the: wallsiseparatingeashwof the etched
channels. Obviouslysnthis:loreachesdire seahand allows ink to leak out of the printhead IC and or

between etched channglss.bo.guardagringlthisnihe Ralymetsealingfilm.shauld be.thick enough to
account for any @é}glﬂgi pioghe, sypport structure channels while maintaining the seal over the etched
channels in the IC e minimum thickness of the polymer sealing film will depend on a number of
factors to be dlscussed in detall Wlth reference to the preferred embodiments. However, the Applicant's
analysis and tes g film thickness of 25 microns is adequate for the
printhead IC's formed U&ind TthoYrAPHIEIRP AEREY BHERimyaiy dBEbERrONTECHRRtes. Increasing the
thickness to 50, TYCUBTEVEA2D0 HHERSHS WHIPEBTRESE SeftGh iHer dasetervérabiiglof the seal
provided. In sethe eefibbetifie it ttharpehgirrer seeliimyififririst inordian P8 mickons thick.
Optionally, the pélyméefealing-fimdsphorethancb@uniecronsithicke @ptiomally, the polymer sealing film
is more than 100 micrens:thick t@ptionalyyithe polymen seating filim ds:abouti200: misrons thick.

internal cavity 6. Picker mechanism 9 engages the media in the input tray 3 (not shown for clarity)

and feeds individual streets to the print engine 1. The print engine 1 includes media transport means

that takes the individual sheets and feeds them past a printhead assembly (described befow) for

printing and subsequent delivery to the media output tray 4 (shown retracted),

Fig. 3 schematically shows how the printer unit 2 is arranged fo print documents received

from an external source, such as a computer system 702, onto a print media, such as a shee{ 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

programined to perform various steps involved in printing a document, including receiving the

decument {(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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Optionally 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. In a further aspect there is provided a
printhead incorporated in a cartridge unit for an inkjet printer, the cartridge unit comprising: an ink
storage compartment and an ink feed system for connection to the printhead, the printhead having an
any 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 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 inté PR ERARGF S TRICCVEI0R a8l o rsTt BERE bt fiiifstion, wherein the refill
unit comprises: dBHHY Eomtipiiag e atRiEty o ik &aGap emerpioithatbne forseleasably engaging

the interface; anthan letivalve! dettrater’ fobdipe Ayt etin 8t vak/bcasthwsrefibemit engages the ink
interface so that the inkfintthelpedysis:i miluid-commun cationivith the mk stotrageecompartment. In a
further aspect there: is,pravide dp-prntheacincorporatedin.an bl Ganrdge havingea negatively
pressurized ink sterageiconpatment matsuppliesinkto.thadkpiheadand an-interface for receiving a
refill unit for refilling the, ﬂl§v m&&%%cﬁﬁﬂslﬂ@\(é% pqunaly.closed nlel yalve.and.aqnormally open

outet valve, both i, id sommunisafion with, (e, nk.storags compsfiment, wherein the refil unit

comprises: a body cont aLnlng guan tit nd a ockln ortion havin an |nk outlet and valve
ticul arran ent t eﬂ%‘{a easom&tcd witir i f ocumeflt to beB iTted is divid
actuator formations, andw erein duri rtion releasably €n ages the interface to

actuate the inlet 3RA HEE"STIRSP DERIELE % P Rt dﬂé‘”ﬁlfét Wﬁﬁ‘?ﬁ‘k“ﬁd‘f*ﬁ’ltﬂ@ E)‘Wi}eﬁﬁ%use of the
negative pressurddi the'ifik Sfsrage toRipErtieht O furtterkspett theterieprsvided a pr nthead
arranged to be stigiptiee witkdimkblig-redetvelypressorized inkestoradet compartméht which is
arranged to be refittetitbylanréfill unithwia @ hormallylopefhovtietyathesctive gefillisnitreemprising: a body
containing a quadsntity.ofyink;yengagament formationstomeleasably.engaging-dbediak-storage
compartment; anghanuQutletvalveactuatoniar.elasingitbe.autietvalveasthedrefill unit engages the ink
storage Compartﬁll‘é‘@& ixed 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 o be
printed overlap. In particular, in one form all overlaps are reduced fo a 3-layer representation in a
process (cotlision resofution) embodying the compromises explicitly.
Fig. 4 sets out the print data processing by the print engine controller 766, As mentioned
previously, data is delivered to the printer unit 2 in the form of a compressed, multi-layer page image
with the pre-processing of the image performed by a mainly software-based computer system 702. In
turn, the print engine controller 766 processes this data using a mainly hardware-based system.
Upon receiving the data, a distributor 730 converts the data from a proprietary representation
into a hardware-specific representation and ensures that the data is sent to the correct hardware device
whilst observing any constraints or requirements on data transmission to these devices. The
distributor 730 distributes the converted data to an appropriate one of a plurality of pipelines 732.
The pipelines are identical to each other, and in essence provide decompression, scaling and dot
compositing functions io generate a set of printable dot outputs.
Each pipeline 732 includes & buffer 734 for receiving the data. A confone 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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In a further aspect there is provided a printhead arranged to be supplied with ink by an ink storage
compartment which is arranged to be refilled by a refill unit, wherein: the printhead has an array of
nozzles; during use, the ink storage compartment is maintained at a negative pressure to avoid
inadvertent ink leakage from the nozzles; the refill unit comprises a body containing a quantity of ink,
an nk 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 reestablish the negative pressure. In a further aspect there is provided a
printhead incorporated' i AThECEH AR ¥6r4h ThkTEt prifitesre e damidgd-cbiipiiing: an ink storage
compartment ha¥mtsepsosed watl sEetieas esrAeetet By aReeblavaidrdiernidat to define a
variable ink storagévelurmecdaned aitinkefeddsystemidisupplying foresdpplyilgsinkdo the printhead
which has an arraytofmezilespwihereii aneiokihe opposed wallssestibnsissisplaceable and biased to
expand the variable #akhstatage:meluredo Greate.a Negalivelpre ssurasindhg,iakistarage compartment
for avoiding inadyegigntiinkdealtpaeframithenozzies. n.aduthataspechihers isprevided a printhead

arranged to be suppligdWith.lakRy, AMIRKSILAGE: COMPATMENLNAVING. AR igracg for releasably

engaging with a feegf.illw{qig J?'Bi%effoizl@@ﬂ&re]l%ni{'ll&ég.e interface having valves for controlling ink flows into,

and out of, the storage compartment, wherein thedr_efill unit comprises: a body containing a quantity of
- . . ThT dit ere? dﬂafnes arg then cc%mg sile {rha dot (iOm 0siigr 746 (F]l a dote i/-dot.?asns 10
ink; an ink outlet; and valve actuators for actuating the valves when the refill unit engages the

interface, such tRSYREVER & SRERBR ot e AR S pretRIEHHnEY <&§t8ite. In a further
aspect there is pfovidetl ‘A PHATHEAE fcBrboratedrse A intcearidye that isfhigsatt of an inkjet printer,
the printer having estitiolwirdatmeancm Tmerfeccefor tafeagabiyeentegirgba defiltadnit for refilling the
ink cartridge, wheseitetiidrefiliamicdamprises: a body containing a quantity of ink;
As will be appreciated, the components employed within the print engine controller 766 to
process the image for printing depend greatly upen the manner in which data is presented. In this
regard it may be possible for the print engine controller 766 to employ additional software and/or
hardware components te perform more processing within the printer unit 2 thus reducing the reliance
upon the computer system 702, Alternatively, the print engine controller 766 may employ fewer
software and/or hardware components to perform less processing thus relying upon the computer
system 702 to process the image to a higher degree before transmitting the data to the printer unit 2.
Fig. 5 provides a block representation of the components necessary to perform the above
mentioned tasks. In this arrangement, the hardware pipelines 732 are embodied in a Smali Office
Home Office Printer Engine Chip {SoPEC) 766. As shown, a SoPEC device consists of 3 distinct
subsystems: a Central Processing Unif {CPU} subsystem 771, a Dynamic Random Access Memory
({DRAM) subsystem 772 and a Print Engine Pipeline (PEP) subsystem 773.
The CPU subsystem 771 inctudes 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 conirols 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 (GP10O, which includes motor control), an Interrupt Contreller Unit (1CU), LSS Master
and general timers. The Serial Communications Block (SCB) on the CPU subsystem provides a fidl
speed USB1.1 interface to the host as well as an Inter SoPEC Interface (IST) to other SoPEC devices

(not shown),
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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 printhead,
further comprising: a nozzle plate with an 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,
further comprising an array of nozzles, the printhead being incorporated in an inkjet printer comprising:
a maintenance assembly for moving between a capped position where the assembly covers the array
of nozzles, and an uncapped position spaced from the array of nozzles; and a motorized drive for
moving the maintenan&¥ J&$&MmBIyiBtié et a4dp BUrpbstiEnSara e treappBdchosition. In a
further aspect théf@ligndravitied Erprinthe adtsiveorpBratid Yh sarvitik Cartrdge fertaranket printer, the ink
cartridge having@asintesfacelfdrisngaging als inforefitivenitiorreplenishinenthesicartrithge, wherein the
ink refill unit compriseshanrnk stesage.compatimentynigurea dockingportiondfosengaging the interface
of the cartridge, therdecking Reutien Mng@.Rase.plate.with-asink.ontlet fobeannestion to an inlet port
on the interface; andigngagementfamationsfor releasably engaging the interface, the engagement

formations being formeg. o the, transyerse senite ine of the base.plate. e qanire,of the ink outlet

being spaced from dth%hgﬁ?osvi%% genftre line. Ina furtcper aspect th?}%% '%_tgfa%é”(g%@

render; ots {0 iven. prnt line destl rint t?ap rinthead
incorporated in an Nk cartridge in an m’kfe priﬁ er, the Ink car r?cfge aving an Interface for engaging
an ink refill for reBfENRHIRG R cAMHUGE MIThk Storag&CothPariieit BATHRNY Hefitéd by a tubular
flexible wall, and-a"CBnSEREtOR Medakisti Bl eehStrctit e HeXibre tibttarwW/an s a predetermined

amount. whereirdtRe Thk el et the JPEG-compressed contone (typically CMYK) lavers, the LBD expands
the compressed bi-level layer (typically K3, and the TE encodes any Netpage tags for later rendering

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

The second stage is the Halftene Compositor Unit (HCU), which dithers the contone layer
and composites position tags and the bi-level spot layer over the resulting bi-ievel dithered layer.

A number of compositing options can be implemented, depending upon the printhead with
which the SoPEC device is used. Up to 6 channels of bi-level data are produced from this stage,
although not all channels may be present on the printhead. For example, the printhead may be CMY
only, with K pushed into the CMY channels and IR ignored. Alternatively, any encoded tags may be
printed in K if IR ink is not available (or for testing purposes).

In the third stage, a Dead Nozzle Compensator (DNC) compensates for dead nozzles in the
printhead by color redundancy and error diffusing of dead nozzle data into surrounding dots.

The resultant bi-level 5 channel dot-data (typically CMYEK, Infrared} is buffered and written
o 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 FIFOQ. 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 2.3Mbytes 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 nurmber
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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 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 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: 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 ptintHé&HhEarpStatetfih an INREAFTHIEESH SrrTmgetpiintér, ek ¢arfidge being
arranged to be repiésishedeby anbirerafifednitietire hakd refilbUpitbeermprising: te botiteeontaining ink; an
ink outlet for engagingl@womgternentaiy-inkdanatimthecartfidges anolete comaragisuiakérrdicator to provide
a visual indicationwhelda-predetesmined guantityhinkd asflowedifronbihenefitk unifiato the cartridge.
In a further aspegiitherenis peavided a printhead incorporated in an inkjet printer comprising: an outer
casing with a hingedly mountednanel faLACcess: it IMeuos: 1. ai &eirdig.neNsed within the outer

casing for suppogting.an- ink Gartridog. the cradienaving.a,pingedly mountelid hat,opens to allow the
ink cartridge to be 1't9§§¥§gy%qg removegﬁeyvmerem the hinge axis of the lid and the hinge axis of the
thelid a
M

_ nd the aneGI“i)'oth open in the same direction,
ultiple SoPEC devices can be used in alternative embodiments, and can perform different

u , as describe
panel are parallenf, an dt
functions depending upon the particular implementation. For example, in some cases a SoPEC
device can be used simply for its onboard DRAM, while another SoPEC device attends to the various
decompression and formatting functions described above.  This can reduce the chance of buffer
under-run, which can happen in the event that the printer commences printing a page prior to all the
data for that page being received and the rest of the data is not received in time. Adding an extra
SoPEC device for its memory buffering capabilities doubles the amount of data that can be buffered,
even if none of the other capabilities of the additional chip are utilized.

Each SoPEC system can have several quality assurance {QA) devices designed to cooperate
with each other to ensure the quality of the printer mechanics, the quality of the ink supply so the
printhead nozzles will not be damaged during prints, and the qualify of the software to ensure
printheads and mechanics are not damaged.

Normally, each printing SoPEC will have an assoclated printer unit QA, which stores
information relating to the printer unit attributes such as maximum print speed. The cartridge unit
may alse contain a QA chip, which stores cartridge information such ag the amount of ink remaining,
and may also 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

systern authentication and ink usage accounting. A large number of QA devices can be used per bus
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In a further aspect there is provided a printhead arranged as a replaceable pagewidth printhead of an
inkjet printer and to have an array of nozzles and 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 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 printhead arranged as a replaceable page width printhead of an inkjet printer and to have
an array of nozzles and 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 opfE'BoSHIEAS: The HiTtHEsT ca Beinstanes B paribYe addtd th& €Sver member is in
the closed positidaddderivigeprinkifig stich that the printhead contacts and the corresponding contacts
are moved into engagémentwhgri!tie covenipgemniemisioved tocthaclosedpokititas, and the
printhead contagtsiamnch theigonres pording-Contacts-disengagewhemibe-cover menter is moved to the
open positions. iafusther iaspectdheresisypievided aprintheaddncorpaiates innaseartridge foran inkjet
printer, the cartridge. ¢mpesing:atisashane ik storage compartment an ink feed system for
supplying ink from the@alza%gta'mgmpwra@ﬁgtmn@ﬂwm?@g mgﬁl mm&@m% station for

engaging the printhead to perfo S ALT e 'ﬁms‘pg petians. Inaunher.aspect there is

prowded a prlnthea |ncor orate In acra Ing an ink cartri ge Wlt |n an Il'?kjet prlnter the
es could be used inst

cartridge having & pruraifty o]IEzL RS oregg EORIparinents, the cradle comprising a plurality of interfaces

respectively correspori‘H’l?’ftﬁl £ PRETAR StoPage 88”ﬁfﬁlﬁffﬁ‘féﬁ o iferETH eSERCBFHE interfaces is
configured to redENE & hﬂ“i’éﬁfP‘dﬁWﬁf‘%‘éﬁ?@l‘ﬂ@?ﬁiﬁ@tﬂﬁ%‘f‘tﬁ?%%ﬁB‘i*id’ﬁ*@iw@§t’6‘f%l§j‘§ compartment. In a
further aspect threrigrprovideddaiprrtivesd-for dnmikfet prirntdrs ivveraimthiepriibead integrated circuit
has an array of ink gjeéstisndmezzles formed on a substrate, the printhead further comprising: a plurality
of ink feed conduits for establishing fluid communication with at least one ink storage compartment;
and a polymer sealingditen between the ink feed conduits and the printhead integrated circuits, the

polymer film having an-ariay %@9@%@@&9gaathﬁtﬁggeéeﬁ&y% NAZZIES are i fliid.communication

with the ink feedcgl%dcuulgﬁ,i(pané/g@ggl§§q{gg film being more than 25 microns thick. In a twenty first

aspect the present invgtion proviges g printhead for an Inkiet printer, e pn thead comprising
in position by a cover assembly 11 mounted to the cradle unit. The cradle unit 12 is in turn
configured to be fixed within the printer unit 2 fo facilitate printing as discussed above.
Fig. 7 shows the print engine 1 in its assembled form with cartridge unit 10 secured in the
cradle unit 12 and cover assembly 11 closed. The print engine | controls various aspects associated
with printing in response to user inputs from the user interface 3 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 enit

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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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, the polymer sealing film is more than 25 microns thick. To feed ink
to the individual nozzles on the printhead integrated circuit (IC), it is often convenient to etch channels
in the reverse side of the silicon wafer substrate. These channels need to be sealed and a polymer
sealing film can provide an adequate seal as well as a means to secure the IC to a support structure.
However, if the surface of the support structure is uneven, the seal provided by the polymer film can
be compromised. The surface that the IC is secured to, is typically uneven because of more ink feed
channels that defiVEsf TRt AR CHAMBIS RS 16 REHE TR dedls 4665818 Speichannels in the
support, it can al&trttHgeceisagittohEém. The section of film that sags into a support structure
channel runs across séverat of thettehéd tharmélsdrs thelprinthe &d $@€riTrensadying may cause a gap
between the wallesepasatingreiagh:dfithes etetted ohfannels: @bvielshypthisireaches:the seal and
allows ink to leakwouit ef-thanprinthead:tG-and-orbetwean etchrd channelsidaguard.against this, the

polymer sealing filmsshoulglhedhick.ehough tiaccauntdQr a&mcﬁ@ggi@gfinsop&n@ewmort structure

channels while VEL@ME@'EHQ%Q?é%&Y%&%ﬁ%‘éﬁ'ﬂ%@@é%@!? INERCAS wipes and RGHNIMUM thickness
of the polymer sgallng film will d%%nd on,a number of fagtors to be iscussed in detail with reference

to the preferred embodiments. Howelilaésr0 g[ehsg A?%gl?éoéents analysis and testing has shown that a
polymer sealing film thickness of 25 microns is adequate for the printhead IC's formed using
lithographically N1A8ReY etching and deposition techniques. Increasing the thickness to 50, 100 or even
200 microns will correSiarithiPtIN HE e ither ti liab MRy b thecseal Brovithed comriitsome embodiments
the array of apertiireyiidyaraady oiaSdr drilie deiote srinregisaatioir wWith redpeshivelends of the ink
feed conduits. Optisndlysttherpotyimensealmgifinhidrantaminatedvitheandasdiesiveldyer on both sides of
a thermoplastic fidmeu ptioradynthe thiermoplastiafilsy s anR bhwerpoetysidphone. Optionally, the
polymer sealing film issmere.thamn Lo micransthickeQptionally.theilbk-fegdhconduits are formed in a
liquid crystal polymet,micra.malding QOrtignally (Re.artay, of aneriies.is.aRaayaflaser drilled holes
in registration wifh [gsneekive snda elune nin{ead canddls, QRignally Jhe.polvmst sealing film is a

laminate with an a(? eh? aﬁamsiﬁ% ink ml fst the:f) ﬁq%ea(c? semh?rgnol%le%%?g fll !:)Iuolgtan!% the27thermoplast|c film

is a PET or polysu tiona d'contluits are formed in a1 iquid € stal polymer micro

molding In a furthérag 5@&?%%‘1% tiasthfj?ﬁd‘gr SeeAUshEXa Tthorated in a cartridge unit for the inkjet
printer, the cartridge utit"eSASPPISIAG e HIstsrdge cotipantitint &fd iR fled"&stem for
connection to théprifith&de AR iR dnk ST sy comparahentcriag wilydriabkistorage volume and
a displaceable wadlcsectidrithraseditosésgaind thewalalbéstbrade volinn® tovgenierate a negative
pressure thereinpsuch dhahink-dees:natimadvententlyite alefremrithannk@jestiendaezales. In a further
aspect there is pravidedig printhead arranged to be supplied with ink by a negatively pressurized ink
storage compartment,ifig;ink.staiage.cempariment-Ravina.an tesfacs forreseiving.a refill unit for
refilling the ink, the, interface.naving,ap inletvalye. biased o gmégﬁ%gz cqnfigration.wherein the refil

unit comprises: a bod Q/(gontal gger%qbugntlty of ink; engagement formations for releasably engaging

. d} aaIn, scussed
the interface; an
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

velume. During the filling process, the cartridge unit is tilted so that the air vents 41 are the highest
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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 open outlet valve, both in uid
communicationhe 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. In a further aspect there is provided a printhead an:anged to be supplied with ink by a
negatively pressefiz Editieste reerstcorrdastrneitethnit Rasearadyetitob gefitl e iy ‘- refill unit via a
normally open outlietwatyésathe reéfittainiteorpriSmgdadbedy corifaindngrereadntitsidofiink; engagement
fonnations for releasadslyengaging:theink-siorageice mpartmant; andantoutietvalve:actuator for
closing the outletasalve as the refill unit engages the ink storage compartment. In a further aspect there
is provided a printheads wherein;thesink starage.compadiment isaranged.te berefilled by a refill unit;

during use, the ink starage. CRMRAKMENT is Mainiained.alaneaative ALESSIE JQ avpid inadvertent ink
leakage from the,nozzles; the refill unit comprises a bod Tontal.nlqge %kqslflantltrxogf] elmg, an ink outlet and

channs DIOVIGe an alternaiive, onal 7ed 3 10r p*f_;mm% Qrage it
|

a repress zing arran ery{ggté%%%%g a%]%ggement of the refill unit with the ink 'storage compartment, the

repressurizing arran‘g<epment auses part of the unit to be inwardl}/ depressed as the ink from the body
is drawn into the ink stoPSgE ESHPatmBERTTRTItY A e R BN Oy the Hegtve fi8sure until
pressure equaliz&fion4fd dipdt dubsequent disengagement of the refill unit from the ink storage
compartment, the représsittizivrgdarramgementretedse $thierinwardlydepre ssethpttof the ink storage
compartment to recgtablistrihe Lm'egawe {pressureidity. It is snap locked into place by hooking the
detents 38 into slots {not shown) in the back wall of the frame 25 and rotating the plate 34 unti! the
line of barbed snap lock formations 32 ¢lip info the outer line of apertures 37.
The plate 34 has holes 39 to receive the ink outlets (not shown) that project from the lower
surface of the outlet molding 27, The pressed metal plate 34 also has a flange portion 40 projecting
downwardly with respect to the frame 25, which acts as a Joad bearing surface discussed in more
detail below.
The ink storage assembly lid 21 of the cartridge unit 10 is shown in detail in Figs. 11 to 14,
The lid 21 is configured to mate with the frame 25 of the main body 20 to form an enclosed unit, As
best shown in Fig. 11, the ink storage modules 45 are mounted to the underside of the lid 21 and
extend into the individual cavities 36 provided by the main body 20 {(see Fig.14).
One of the ink storage modules 45 is shown in isolation in Fig. 12, 13 and 14. Ink bag 46 is
made from a flexible, air impermeable thermoplastic film such as Mylar® which allows ink to be
retained therein in a pressurised state. The flexible bag 46 can expand as it is filled with ink and
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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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, 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, wherein: the ink storage compartment has an interface for
releasably engaging with a refill unit for refilling the ink, the interface having valves for controlling ink
flows into, and out of, the storage compartment; and the refill unit comprises a body containing a
guantity of ink, an ink outlet and valve actuators for actuating the valves when the refill unit engages
the interface, suckf trigt'te PAnE ST aRory seqtiateie valveifacpiedemirédéetuence. In a further
aspect there is providedid printhead incorporated in an ink cartridge that forms part of the inkjet printer,
the printer having contreleirtuiteyralrdan ihterfaceforné ltasalbly engalgmigdackefitl imit for refilling the
ink cartridge, whereisvdhe¢ efthutnit cenprses;.anbadyeostai ninga quantity:efinlean ink outlet; and a
memory circuit fenstoring infarmationdelatingdo akleasi.aneLharmagtesisticiotihadink; and wherein,
during use, the memery.chciit allaws to the control circuit to interrogate it to verify that the ink in the

refill unit is suitable for fhe. printer. I, aurther, asRest InSis.isreyided 2 pripthsag further comprising:

a nozzle plate with the array of nozzles formed the T%”Eé and a printhead maigtenance assembly
comprising a caBPelpf)o cover the array of nozzfes w en the prlntqhea Is not In use and a cleaner for

engaging the noZAE IR B RAsiG a8 the EYIIEE Wherein the cleaner is positioned between
opposing sides of the EXpBeT R futtfier fspestitreteidiprsvidsd d prntisadsthitiein the inkjet

printer Comprisegqsition. The lower plate 48 slides within the collar 57 and the inside edges of the four struts 19
extending from the underside of the lid 21. The plate 48 slides down the struts 19 as the bag 46 fills
and expands. Conversely, it slides back towards the lid 21 as the bag 21 empties. The length of the
bag 46 limits the travel of the lower plate 48 before it reaches the retaining bar 55. A constant force
spring 54 extends between the retaining bar 55 and the recessed peg 53 to bias the plate 48 towards
the retaining bar 55. In turn, this biases the bag 46 to expand and thereby maintains the ink within the

bag at a negative pressure. This avoids ink leakage from the printhead nozzles.

Bag Constrictor.

Bach ink storage module 43 has a bag constrictor 43 to re-establish the negative pressure in
the ink after each refilling operation. The constrictor 43 has a lower collar 57 that abuis the ends of
the struts 19 and is held in place by the retaining bar 55. The lower plate 48 slides upwardly within
lower collar 37 as the ink bag 46 empties. Four bowed panels 38 extend upwardly from the lower
coliar 57 to an upper collar 59. The panels 58 bow slightly inwards. The ink refiil unit (described
below) has four constrictor actuators, When the refill docks with the cartridge unit, the constrictor
actuators extend through the apertures 60 in the lid 21 to push the apper 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 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 fid 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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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 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: 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
printhead incorpdrat&e i aprrsrik €arriddesifl thetinkjet Priktsr st inr‘camriage having an interface for
engaging an ink efifl forskeplermshintps hevsartriegeltireink rstorage compartment which is partially
defined by a tubular flexible wall, and a constriction mechanism for constricting the flexible tubular wall
by a predeterminediamannizsamrrein the ink refill unit comprises: a body containing a quantity of ink;
and a docking portion fer gngaging-the intesaceoh.thacartidge  thedaskingipritionhaving an ink

outlet for connecfign.fa.an inetROLE 80 the inferface..and.2 Rikralitv.ef conslriction agtuators for
actuating the congtriction mechanism as the ink refill unit engages the interface and releases the

constriction mechamS[H] as.tglceaa naksggglyl 5.12n|te gll%?rilécé%eges the lnterface. In a{ﬁurtp%ialsgect there is

. . . e Prin mises an ¢lopgate upper member 4 . .
provided a printhead mconorate In an’ink cartridge inthe in et printer, the Ink cartridge having an

interface for eng&gMY AR MK FERT TR ISP e AlsRING Y eaftftige, WhEAT e iiketefill unit
comprises: a bodyRattaIAg L{UBIRE Gf RCar AR b st forengagifg'd dorglélfentary ink inlet in
the interface; anét and bepagpsigrotusstieneingfrdmthebety fsrinsdrdof! il srrafsniréc the interface, the
lateral cross sectismif the spigot being keyed to the shape defined by the aperture to ensure the ink
refill is correctly matched topthesgartéidges fnraifurther mspect:theredsvprevided: axpinthead incorporated
in an ink cartridge:in:the.inkjet pripter. thennk camridgedeing aranged.tobemkeplanished by an ink refill
unit, the ink r(’-‘f'||6l4!ﬂ'$y%9mﬂfa§d'&§1h%DQQYQQQQ@QJAHQQQ& ink leakage.
The upper member 62 is made from a liquid crystal polymer (LCP) which offers a number
of advantages. It can be molded so that its coefficient of thermal expansion (CTE) is similar to that
of silicon. It will be appreciated that any significant difference in the CTE’s of the printhead
integrated circuit 74 (discussed below) and the underlying moidings can cause the enire structure fo
bow. However, as the CTE of LCP in the mold direction is much less than that in the non- mold
direction (~5ppm/°C compared to ~20ppm/°C), care must be take to ensure that the mold direction of
the LCP moldings is unidirectional with the longitudinal extent of the printhead integrated circuit (IC)
74. LCP also has a refatively 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 channels 67 formed along its length. Fach 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 | mm wide and separated by 0.75 mm thick walls.
In the embodiment shown, the lower member 65 has five channels 67 extending atong 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} fo 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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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, 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 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  PESSREHRBIAEY MEEHANTER, BuLHthaRhE DriftieRt-tdhticterdnd the
corresponding cortéetd are biased into engagement during printing and released from biased
engagement when instadiirigton rémbvingetkieaprintheatkatspefurtblersaspestethere. isiprovided a
printhead arranged as aweplaceablerpagensdthprintheadahthe inkjetnpranter and4ahave printhead
contacts for transheitiingrp@wenancepint datate-thesnazzles ukereinthespriniencemprises:
corresponding cQuiacs forsuURPIRG:thesRewer:aNs:Piink: dala.1ohe Auntheadgoniacts; and a cover

member for mov%gpgﬂg Qggg}(g en opep.and g&q%gp%@g!]qe% and wherein in the open positions, the
printhead can be inst .S‘em :ﬁm% pver me ber i %emde{)?tl?l?o sed po S|t|60ns during printing,

JhéHarmtgea(Ii'] 1% ounied tothe u e
such that the prlnthea contacis an e corresgon Ing contacts are moved into engagement when

the cover memb&ri&MBVER 1S e 'Uodsd BoktiBi s SRa tHE PrrtHesa Srtacs ™ ihe corresponding
contacts disengdye WHEHAR CHvErhERTsErRe BV &5 Thee PR HEEitons g teitther aspect there
is provided a prifith8egirirtemporatetdncaeartidgeifor therirkjet prititefr-the eartriddeicomprising: at
least one of ink st&raffecoumpartmemtingn ik feeddsystefthidrsuppling .ink fromitii@or each ink
compartment to theprinthead; andia Malsienancesstatiomiogiengaging the printhead to perform one or
more maintenanes: fuacHONS. disposed ink delivery points (the middle row of holes 69 and the ends of the
conduits 70) for fluid communication between the printhead IC 74 and the channels 67,
The thickness of the polymer sealing film 71 is critical to the effectiveness of the ink seal it
provides. As best seen in Figs. 21 to 22B, the polymer sealing film seals the etched channels 77 on
the reverse side of the printhead YC 74, as well as the conduits 70 on the other side of the film.
However, as the film 71 seals across the open end of the conduits 70, it can also bulge or sag into the
conduit. The section of fiim 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
sagging into the conduits 70 while maintaining the seal over the etched channels 77. The minimum
thickness of the polymer sealing film 71 will depend on:
i, the width of the conduif into which it sags;
2. the thickness of the adhesive layers in the film’s faminate structure;
3. the ‘stiffness’ of the adhesive layer as the printhead IC 74 is being pushed inte 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 2060 microns will correspondingly

increase the reliability of the seal provided.
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In a further aspect there is provided a printhead incorporated in a cradle for holding an ink cartridge
within the 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 an ink refill unit for replenishing the
corresponding ink storage compartment. In a further aspect there is provided a printhead, wherein the
printhead integrated circuit is formed on a wafer substrate using lithographically masked etching and
deposition techniques, the printhead further comprising: 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. BRIEF DESCRIPTION OF THE
DRAWINGS The WVERTENNGH Pow Badeskribet By #ay ePexiin fie’bnie with rfeference to the
preferred emboditmérits skrowainntre et ¢ Ghaprireyfighrelsicire wiiieh 23 o 36HigitbsRews a front
perspective viewofaiprihtérwithpaperdndie iniputatrayuamdithe edlledtiorn tréyidxtended; Fig. 2
shows the printenunit@fifg, d- (withoutpapendmdheinpetitraysanguwithithe.gellectior tray retracted)
with the casing opam,te expAse, the el iakplexity. Figy IS hions.asohematic.ofidocwment data flow in a

printing system agecarding, {9006 emhodimant ofthe present invention;

Fig. 4 shows a more

detafled schematic shoyjd, a0, fEatEellfs,ed DG, PUNRG SYSIEMLALE G, Ric, , Fio. S shows a

block diagram of ,ap em drnen 0 e con tro electronics as u lnt e
e/an 01’]1’311’15 dT E.’{CG T, Wil 3\t C8€ NGZZ. es Cl]’g B
S'VieW Of a Cradle tnft it open cover assem

Fig. 6 shows a persp ec

mto [

lntl % tem of Fig. 3;
and cartridge unit removed

therefrom: Fig. 7$HEWE H5E &2415 Ghies Cfdﬁ’@ugsvf‘tﬁa‘f'ﬁ%ﬂ&% écrpéoé’gédrﬁ%f‘fffﬁenféo 0884 position; Fig. 8

shows a front petspsttiVe st ettt e dri oF 1! 6 ﬁg?"@“gﬁ&%ﬁ%}%"ékﬁ%’d%d perspective
view of the Cartrﬁ?@érgmp@qufg}(gr’ows as clearly shown in Fig. 19. The horizontal distance between two

adjacent nozzles 801 on a single row is 31.75 microns, whilst the vertical distance between rows of
nozzles is based on the firing order of the nozzles, but rows are iypically separated by an exact
number of dot lines, plus a fraction of a dot line corresponding to the distance the paper will move
between row firing times. Also, the spacing of even and odd rows of nozzles for a given colour must
be such that they can share an ink channel, as will be described below.

As atluded 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 1Cs 74 are linked together in abutting arrangement across
the surface of the adhesive layer 71, as shown in Figs. 16 and 17. The printhead 1C’s 74 may be
attached to the polymer sealing film 71 by heating the IC’s above the melting point of the adhesive
layer and then pressing them into the sealing filin 71, or melting the adhesive layer under the IC with
a laser before pressing them into the film. Another option is to both heat the IC (not above the
adhesive melting point) and the adhesive fayer, before pressing if into the film 71.

The length of an individual printhead IC 74 is around 20 — 22 mm. To print an A4/US letter
sized page, 11 — 12 individual printhead ICs 74 are contiguousiy linked together. The number of
individual printhead ICs 74 may be varied to accommodate sheets of other widths.

The printhead 1Cs 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 1Cs, with no vertical offset between neighboring 1Cs. A sloping
join is provided between the ¥Cs having substantially a 45° angle. The joining edge is not straight
and has a sawtcoth profile to facilitate positioning, and the ICs 74 are intended fo 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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Fig. 10 shows an exploded front perspective view of the main body of the cartridge unit shown in Fig.
9, Fig. 11 shows a bottom perspective view of the ink storage module assembly that locates in the
main body shown in Fig. 9; Fig. 12 shows an exploded perspective view of one of the ink storage
modules shown in Fig Il; Fig. 13 shows a bottom perspective view of an ink storage module shown in
Fig. 12; Fig. 14 shows a top perspective view of an ink storage module shown in Fig. 12; Fig. 15
shows a top perspective view of the printhead assembly shown in Fig. 9; Fig. 16 shows an exploded
view of the printhead assembly shown in Fig. 15; Fig. 17 shows an inverted exploded view of the
printhead assembly shown in Fig. 15; Fig. 18 shows a cross-sectional end view of the printhead
assembly of Fig. 15; Fig. 19 shows a magnified partial perspective view of the drop triangle end of a
printhead integrated circuit module as shown in Figs. 16 to 18; Fig. 20 shows a magnified
perspective viewBF #H&E 18i i Hetiesshetwve printHesd thtegramberaire tit rObIEE SHREWIF in Figs. 16 to 19;
Fig. 21 shows amightidrsierelsisiroicthie Prifthieadintotrated et s ow b s 29 Fig. 22A
shows a transpaténtteperiencsd eprinteadasiemblyofdkg BshenwihtjesnCparticesar; the ink conduits
for supplying inkstgithe printhedd-integnated circuiissFigu22B igarpattial enkargement of Fig. 22A,;

Fig. 23 shows a mMetticalisectionalyipunotasingle. rezzlefos eiectinginkdaridsenndth the invention, in
a quiescent state; Fig-.Rdwshows.a verticalisectionabyiew.tihe. nezzle.af Fig.23 during an initial

actuation phaseTegarﬂgmgf?eémééﬁﬁ1}{5(5%%&%9&5%8{;{%'3}45%&% (heN9zzle.afFign24dater in the actuation
phase; Fig. 26 SI%OVlVé 3 pers %uve artial Ve”ﬁ%‘%! sectional.view oflgge noz%lle of Fyg 23, at the

e minimum on-prin Storage requirements wever whefe sto
actuation state shown in Flg
requirements ard less critical, shapes other than a triangle can be used, for example, the dropped rows

may take the form of a trapezoid.

The vpper surface of the printhead ICs have a number of bond pads 75 provided along an
edge thereof which provide a means for receiving data and or power to control the operation of the
nozzles 73 from the SoPEC device. To aid in positioning the ICs 74 correctly on the surface of the
adhesive layer 71 and aligning the ¥Cs 74 such that they correctly align with the holes 72 formed in
the adhesive layer 71, fiducials 76 are aiso provided on the surface of the ICs 74. The fiducials 76 are
in the form of markers that are readily identifiable by appropriate positioning equipment to indicate
the true position of the IC 74 with respect to a neighbouring 1C and the surface of the adhesive layer
71, and are strategically positioned at the edges of the ICs 74, and along the length of the adhesive
layer 71.

In order to receive the ink from the holes 72 formed in the polymer sealing film 71 and to
distribute the ink to the ink inlets 73, the underside of each printhead IC 74 is configured as shown in
Fig 21. A number of etched channels 77 are provided, with each channel 77 in fluid communication
with a pair of rows of inlets 73 dedicated to delivering one particular celour or type of ink. The
channels 77 are about 80 micrens wide, which is equivalent to the width of the holes 72 in the
polymer sealing film 71, and extend the length of the IC 74. The channels 77 are divided into
sections by sificon walls 78. Each sections is directly supplied with ink, to reduce the flow path to
the indets 73 and the likelihood of ink starvation to the individual nozzles 801. In this regard, each
section feeds approximately 128 nozzles 801 via their respective inlets 73.

Fig. 22B shows more clearly how the ink is fed to the etched channels 77 formed in the
underside of the ICs 74 for supply to the nozzles 73. As shown, holes 72 formed through the polymer
sealing film 71 are aligned with one of the channels 77 at the point where the silicon wall 78
separates the channel 77 into sections. The holes 72 are about 80 microns in width which is

substantially the same width of the channels 77 such that one hole 72 supplies ink to two sections of
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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; Fig. 32 shows a perspective vertical sectional view
of a part of a printhead chip incorporating a plurality of the nozzle arrangements of the type shown in
Fig. 23; Fig. 33 shows a schematic cross-sectional view through an ink chamber of a single nozzle
for injecting ink of a bubble forming heater element actuator type. Figs. 34A to 34C show the basic
operational principles of a thermal bend actuator; Fig. 35 shows a three dimensional view of a
single ink jet nozzle arrangement constructed in accordance with Fig. 34; Fig. 36 shows an array of the

nozzle arrangeni&rfts"sAAWH 1 Eigtrerissd hat thipkg a3 e tiiiis chskherfiatic SR8RARIEMOS drive and
control blocks fotetisefiitH the printer of the present invention; Fig. 38 shows a schematic showing
the relationship betwegrtimaz zZedoummns:énd=dot shifvfdgistersani¢hé! GO S tockseof Fig. 37,

Fig. 39 shows a migre detailsic schematie shewmng @) init.cell ang dtsdelatinnship toithe nozzle columns
and dot shill registees s@hdrighd3Sier can teigpdith SRS/ ApeIECH L diagamshawirg-dagigdfor a single printer
ozzle in the printgy HEINSRIGSANLIRYERLIANYx peahidAhshows aiffQnt Rerspestiveryiew of the
maintenance assembly. 9fthe.Gactridgs unit shown in Fig. 9; Fig 42 shows an exploded front

perspective view of th(la nﬁl nlgggqglrcng %g%meb% of Ilgyl ﬁ’ege)upfﬁg 433 pgvg;agg g&(p}oded front perspective
view of the underS|de 0 majntenance assemrbll % ows & sectional view of

the maintenance 386niBI tm“”p%the oAl Roumted” ewteF%e c:salf'F3 - &%nb“nﬁigo]fé tﬁlénﬁ’r(esen% invention in a
cappe d state: has a phurality of electrical conta{fts 180 formed along ifs ler;gth 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 power and data contacts of the cradie unit 12 will be described later.

As shown in Fig. 18, a media shield 82 protects the printhead ICs 74 from damage which
may oceur du¢ to contact with the passing media. The media shield 82 is attached to the upper
member 62 upstream of the printhead ICs 74 via an appropriate clip-lock arrangement or via an
adhesive. When attached in this manner, the printhead 1Cs 74 sit below the surface of the media
shield 82, out of the path of the passing media,

A space 83 is provided between the media shield 82 and the upper 62 and lower 65 members
which can receive pressurized air from an air compressor or the like. As this space 83 extends along
the length of the printhead assembly 22, compressed air can be supplied to the space 56 from either
end of the printhead assembly 22 and be evenly distributed along the assembly. The inner surface of
the media shield 82 is provided with a series of fins 84 which define a plurality of air outlets evenly
distributed along the length of the media shield 82 through which the compressed air travels and is
directed across the printhead [Cs 74 in the direction of the media delivery. This arrangement acts to

prevent dust and other particulate matter carried with the media from seitling 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 nozzie
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Fig 45A and 45B show front and rear perspective views of the frame structure of the cradle unit
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 invention remote from the frame
structure of Figs. 45A and 45B; 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; Figs. 50A and 50B show sectional side views of the cradle unit with the
cover assembly in a closed and open position respectively; Figs. 51A and 51B show top and

bottom perspective views of the ink refill unit according to one embodiment of the present invention;
Fig. 51C shows &P esqitaAaty st ncifik Tt SPEhe s siRdd 8 18 °eed fhg. 52 shows a
perspective view G e e pefilr Uir st Figss STASHE ST 3 Hetked Wit teditking ports of the cover
assembly; Fig. 53 shows:iaoyievinofriiesdradiesditrdhd cardridge<dnsidexand thehcover closed; Fig.
54A shows a cross=sectionabiviewycofithe mkitefitakitand the printeengineatang line A- A of Fig. 53;
Fig. 54B shows agrass-sactiopahndenalthe ink sefikunitand herprinbengine:along line B- B of Fig.
53;  Fig. 54G shows a.ciasssaactionakiiaw afRdnkdelilinisdn.decking Regiion.with the print
engine along ling, Gz 6.0 FideB3t80desirea, ik D4R A L0 Sro0sHANaLMigw, Of.the nk refill unit in
dOCkmg pOSItIOﬂ with tEaec ngzr}'feealgglg@ge%l 9{995 ulrgepul)%ﬁclz? onInli:I{ggrég’d 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 reference to Figures 23 o 31.

The ink jet printhead integrated circuit 74 includes a silicon wafer substrate 8315 having
0.35 micren 1 PAM 12 volt CMOS microprocessing electronics is positioned thereon.

A silicon dioxide {or alternatively glass) layer 8017 is positioned on the substrate 8015. The
silicon dioxide layer 8017 defines CMOS dielectric layers. CMOS top-level metal defines a pair of
aligned aluminium electrode contact layers 8030 positioned on the silicon dioxide layer 8017. Both
the silicon wafer substrate 8015 and the silicon dioxide layer 8017 are etched to define an ink inlet
channel 8014 having a generally circular cross secfion (in plan). An aluminium diffusion barrier
8028 of CMOS metal 1, CMOS metal 2/3 and CMOS top level metal is positioned in the silicon
dioxide layer 8017 about the ink inlet channel 8014, The diffusion barrier 8028 serves to inhibit the
diffusion of hydroxy! ions through CMOS oxide lavers of the drive clectronics layer 8017,

A passivation layer in the form of a layer of silicon nitride 8031 is positioned over the
aluminium contact layers 8030 and the silicon dioxide layer 8017. Each portion of the passivation
layer 8031 positioned over the contact layers 8030 has an opening 8032 defined therein to provide
access to the contacts 8030,

The nozzle arrangement 801 includes a nozzle chamber 8029 defined by an annufar nozzle
walil 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 channe] 8014 is in fluid communication with the nozzle chamber
80629, Atalower end of the nozzle wall, there is disposed 2 moving rim 8010, that includes a moving
seal lip 8040. An encircling wali 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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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 expose
the print engine 1 positioned in the internal cavity 6. Picker mechanism 9 engages the media in the
input tray 3 (not shown for clarity) and feeds individual streets to the print engine I. The print engine 1
includes media transport means that takes the individual sheets and feeds them past a printhead
assembly (described below) 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 extertidFEAIIEe” Sach AR S EMPLifes Siateriroys Bitd £Phe fedia, such as a sheet
of paper. In this gAY bhe rinter UhiC 2 Thtliees WF eteetrivakiconirtielidm witheteComputer system
702 to receive pre-pratessetcdatds lath@-particular situation shown, the external computer system 702
is programmed to perfonmaasieusstepsinvolyedinapripting adocument, anefuading receiving the
document (step R3)RekferingskisiepnrOdh and:rastenzingditsieps0a)and thew compressing it (step
708) for transmission t@mtheemm,emmzmczudmmeemmt@fsLa{aiteze%@etptyagot%msembodiment of the

present invention, recei ééq%t@a%%wgtem tt%memmﬁt CQMRIErSYstepZQ2 in the form of
compressed, m It| Iag&rgragglom ontro ronics 766 l:r)lufferrs the image (step 710),

erelncontrol elect

1’1{%11] ]]Frlde lI\i and posnioned on 61 51de of t

and then expan s the ima st]e gqor urther processm The exparn ed contone layer is dithered
SHOWTL

(step 714) and tHeRThE BACK AYer from the expansion Step 1s Eohboaited overthe dithered contone
layer (step 716)."CEGEEHEE may also be rendered (step 718) to form an additional layer, to be printed
(if desired) using an infl&redr ik tadT8 atrstaha AR HVISHERSE théHetTar &y THhE black, dithered
contone and infrafte tayést tdiestoimine G stepe720) torfdrmaaopagrnthat sisepptied to a printhead for
printing (step 72&}her thankhethiishparticutapasirangesvent, the data associated with the document to be
printed is divided into ahight#teselutionbirlevelmasklayarior text-andylineat and.a
medium-resolutiqa:gantene.GRlosimags. Byetfasimagesaibackaround eolasssOptionally, colored text

can be supporteg by theaddition aQJe@e&H&ﬂHGQnEQeE‘ QQSIE&%QJMIQH&QM% L%IM% layer for texturing text
and line art with cqtor dat%ktgrlfceapyfrorpe AR {mage or, 55 am Iors The gntl architecture

as bein; coup At 15 also mechanica
generalises thesergon one | y%gsT¥ ?r%% ntln)? them |n abstract ' | age" an texture layers which
a

ored 10 8 15 confieured (o constraml oo the Bciuator bea
can refer to eithér |me§g 3°a?a orf ata IVISION of data into fa ers Based on content
follows the base Pi5d

ﬂﬂfx%&(ﬁ%%?tgt)e&%‘t%}f(”‘R/fﬁ&’)%’éﬂ@%@\%?wld be understood by a person skilled
in the art. Like the MREbHSE g therititin eatehitettdies MaKes Lotiprohiis®sh some cases
when data to be iiitetievertpetrgraicuiaerii e fetrrraficolrerdpsidrraddduded to a 3-layer
representation inraprécessd{ebilisionireselstionlemiodyingithe compromises explicitly. Fig. 4 sets
out the print data processingelaythe: prind Rgine igontcolie 766 - Asimentionedpreviously, data is
delivered to the pridQE dRitredadhe fornn.of awampiessed.nmultiayer-page dunagewith the
pre-processing of.the,image: Rerfarmed.by.a mainly:sefiwrre-based computer system 702. In turn, the
print engine controller 168.Rieagses s %tante@noqz% mainlylatdwarehased.system.  Upon

receiving the datg, a distrib %E%r gt g quverts the f romf%cﬁfnopﬂ%é%  fepresentation into a
hardware-specific represe hiation and ensures tﬁgtt aa IS sént to the correct 'hardware device

whilst observing ‘an &néﬁﬁaﬁt?satlﬁt%eaénrt?e“ Ui e At B A AN eSS H &L dBvices. The distributor
730 distributes tH&' &5AGST{Be @&tﬁ?ﬁ‘&ﬁ“&?ﬂﬂ%ﬁﬁ&t@f“&ﬁbﬂﬁ EHTrAiE of pipeliffes 732. The pipelines
are identical to egetrdtherorgiddhicssehbetsrovidé'dcebaipteSaioniase ativig Enéeet compositing
functions to gendratecgsettof iprimtadle dotdutputs. Each pipeline 732 includes a buffer 734 for
receiving the data. A cortene decampressoliy 3Ghdecompressesthencolar eantenaglanes, and a mask
decompressor decampresseshemenotong {iextulayer, c.omenaipndfaaskiscalers 740 and 742 scale
the decompresseg.&RRIQRS: ARG MASK RANES: LESREGHIMEN,JQRKE dRia.acsountihe size of the medium
onto which the page is to be printed. The scaled contone planes are then dithered by ditherer
744. In one form, a stochastic dispersed-dot dither is used. Unlike a clustered-dot (or
amplitude-modulated)elither, a dispersed-dot (or fygquency-modulated) dither reproduces high spatial
frequencies (i.e. image detail) almost to the limits of the dot resolution, while simultaneously
reproducing lower spatial frequencies to their full color depth, when spatially integrated by the eye. A
stochastic dither matrix is carefully designed to be relatively free of objectionable low-frequency
patterns when tiled across the image. As such, its size typically exceeds the minimum size required to
support a particular number of intensity levels (e.g. 16 x 16 x 8 bits for 257 intensity levels). The
dithered planes are then composited in a dot compositor 746 on a dot-by-dot basis to provide dot data
suitable for printing. This data is forwarded to data distribution and drive electronics 748, which in turn
distributes the data to the correct nozzle actuators 750, which in turn cause ink to be ejected from the

correct nozzles 752 at the correct time in a manner which will be described in more detail later in the
Aecerintinn Ac will be annreciated the compnonente embnloved within the nrint enadine controllar



The DRAM subsystem 772 accepts requests from the CPU, Serial Communications Block (SCB) and
blocks within the PEP subsystem. The DRAM subsystem 772, and in particular the DRAM Interface
Unit (DIV), arbitrates the various requests and determines which request should win access to the
DRAM. The DIU arbitrates based on configured parameters, to allow sufficient access to DRAM for all
requestors. The DIU also hides the implementation specifics of the DRAM such as page size, number
of banks and refresh rates. The Print Engine Pipeline (PEP) subsystem 773 accepts compressed
pages from DRAM and renders them to bi-level dots for a given print line destined for a printhead
interface (PHI) that communicates directly with the printhead. The first stage of the page expansion
pipeline is the Contone Decoder Unit (CDU), Lossless Hi-level Decoder (LBD) and, where required,
Tag Encoder (TE). The CDU expands the JPEG-compressed contone (typically CMYK) layers, the
LBD expands th&" EGHpressed i rreter &yer TiyBicanyrd same THe T en CouRs A Netpage tags for
later rendering (Byjieedemy T Kepiie)nifeth & eventithateiecprintaraniez hugs Nétrage capabilities
(see the cross referenceddoginmeartsiford d etallecBxpranatiemofithe Netpage system). The output
from the first stage is asebvefbuffers:thedentonetoli-OnenitGH B sthendpet ylikO Unit (SFI1J), and the
Tag FIFO Unit (Tikkd)e dthe GRLWangh Skbh buffessatedimplementada RRAM.orme The second stage is
the Halftone Compgsitor Mnitfde:t), which dithetsthe.canienedaysland.compasites position tags and

the hi-level spot 1!@1}5@& 9\6%!3 &bﬁg%Hlﬂkﬂ%%‘r@é’ﬁ&r%&@%@gtéﬁ%‘% of the i DMIPRGLQL.gOMPpositing options
can be mpleme%t?‘dé depe |r]19s UE{%QVE e pr %mege}]q(yvﬁt WhICh the SOPEC device is used. Up to 6

channels of hi-level data are ro ucetlhromt IS sta e, tf“lou h not all chatmnelstmay be present on
the printhead. For examp'féw? Te Brinthead ARy B m’ Yo\ “chslfpﬁ ed’intd the CMY channels

and IR ignored. ﬂ%rﬁ%ﬂﬂﬂ/&i%“ﬁﬁﬁ"@ﬁo(?B%fédlt‘ﬁﬁgﬂm%W”B@‘sﬁ?'%Téede ﬁ"Rt‘?‘fCPﬁ“?ﬁlﬁelgsﬁﬁf%valIable (or for
testing purposesy.hc ViFCHRItHiRAEFAGE A PEEd TOZ2 e CEMSeniatsr P RIE) dimpensates for dead
nozzles in the pririthiead byeolorredinddsicyidnd arrdediffusingeofdeadtinozzliesdata into surrounding
dots. The resttantahisdey ek boehannehaot-tate {typieably TV Kss infrare d)isdbuiiered and written to
a set of line buffergstgred.dnuxRAMirA @ it inenWVWiriienddait R )pwards dminadhythe dot-data is
loaded back fromyRBAMx: ahgh passed to the printhead interface via a dot FIFO. The dot FIFO accepts
data from a Line Loader, Rt Hﬁg)ﬁ@%m%@é%ﬁ& clagkraks 4nglig. while stlQ.ﬁe Brniliead Interface (PHI)

removes data from the. fIEQA0d sends 110,10 prIAead,al a2 of,2/3 Umea e system clock rate

riace ens;on caus € Cham
In the preferred Lorm the D |§‘ I\/L }/Hes in SI A of WhIC about 2 6ytes are avallable for
fen suc‘é c% apw&rdsi rough 1 8014 1c returns the nozzle arrangeme andbt e 1r&
compressed page store da rFr ag’e IS received In two Or more S, with a number of

bands stored in HEHBH" A& ARG 8fFfﬁé3page is consumed by the PEP subsystem 773 for printing, a
new band can be dowrRSEFE: THEHER Balid AT BesIStthe durert bagdcor thehtkt page. Using
banding it is possisiesobeyineprttitigyaipage: beforle thdtcodmpietedeoiripredsedspde is downloaded,
but care must bertékentito @nsure that datecisalifdysiavadatile.for printing or a buffer under-run may
occur. The embeddedokisSBrbdrdeVvicei aceepis-comprassed-pagedaiayandicontrol commands
from the host PG.and-{aciiiates-the:data transfen te-either the. RRAN:(ortoaneiher SOPEC device in
muIti-S_oPEC sysiems. as deserined. belowl . naMultipleSoR ke devicessane used in alternative
embodiments, ang. AR, perfar. s et (NEtious, densndng.ypan e, pevicular mplementation. For

example, in some cases a P Ell vice E% used simply for its onboard DRAM, while another
sacri ala material wh 15 SU

SOPEC device attends {o the various d uenrﬁe ression and formattlng functions described above. This
can reduce the chance S BtH&rUHGEH- Pi‘dfi?vh {EH AR REPEH R the EGeAtdAR the printer commences
printing a page ptiti &8 &TF’Eﬁ@a&éTé“‘WUi‘Tﬁétckfﬁ@@ BaTH recitfe aehiachienredt Rifth¥data is not received
in time. Adding arréxire SEPEHerce ifét ttswrrd AMdrntifictipngcerpabititiesdoubles the amount of
data that can betufferedredenibrioneotthe dther dapgabilitiesiofthe Additiondl efifin are utilized.

Each SoPEC systemueani iiave seve raheualityiiassuransspégL pdavite ssdasignechia cooperate with
each other to engureuheGualiy-aithepringEmeshanics:theaualiy.efthe inksppply so the printhead
nozzles will not hg . damaged during prints, and the quality of the software to ensure printheads and
mechanics are not damaged. Normally, each printing SOPEC will have an associated printer unit
QA, which stores information relating to the printer unit attributes such as maximum print speed. The
cartridge unit may,@lsg.contain a QA chip, which stgres cartridge information such as the amount of ink
remaining, and may also be configured to act as a ROM (effectively as an EEPROM) that stores
printheadspecific 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 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 signatures. In the preferred embodiment, HMAC-SHAI authentication
is used for data, and RSA is used for program code, although other schemes could be used instead.
As will be appreciated, the SOPEC device therefore controls the overall operation of the print engine 1
and performs essential' S3tA°PPEELEETATTALKE H8 Riell A Sy ALFTETISIv g At E6Rtrelling the operation of
the individual cothbriePits sitthialprrerigihecitsfaciitabe fini rredia hakdirig a% will be discussed
below. Print Engite is heaffdier printiengineal [seshiowmminsdettileimfigs. ibtarddetriceansists of two main
parts: a cartridgeuait: 40 angpaccradie vnitd? clemenile cartridge wnit: 1Qnsshapediand sized to be
received within thesceacier wnitd2-amed seeuiestdaipasition by ancavanassesklysldanounted to the
cradle unit. The gradig Wit 4ds:indurn.canfigued.tehefixed within the printer unit 2 to facilitate
printing as discussed %ﬂ@t@%me 101519 geﬁttgwscm@s Bttttte%ta%rggséumtﬁrﬂ§§c%mptﬁfthrm with cartridge

unit 10 secured |r]1the u'tg'cauesels'lgtle ejezttono 9151%8§%e HR'YO h(r:{l)g enoa € IB&n'hen%me | controls various
aspects assomatechlt prlntln n res onse tO USGI’ Inputs rom t e user mterface 5 of the prlnter unit

A88igts dnectl th 016 as 1t ected sto mml 7c th chance of a dro
2. These aspectS Indiide tranaporting the Medid pastthe prrthaal s contfdiled manner and the
controlled ejectidt8fifik-onto the surface of the passmg media. Cartrldge unit  The cartridge unit 10
is shown in detail in Fig& '8anEeghewyitirrefereiiee 13%tHe Sxpieided ReWroreRg. | thé cartridge unit 10
generally consistsidfarerainvpedy20cdarntinksteralye anselinke tibsemily 24 :d forimthead assembly 22
and a maintenancebbiss&mbly 28effect afFachcohtiresedpantsargcadsembled together to form an integral
unit which combines inkstorage: peansving ethamwithahednkiejestion meansnadehan arrangement
ensures that thejpkdsogirectiy.suprlied ta.ihe printheadiassembiyn 2 fonprinting, as required, and
should there be Qz%@%@% %Q}QL%E&@)H%EG%&QE%& J*’éﬁéﬁ"ﬁn%ﬁ?lﬁ%p&&ﬁﬂﬁew ipthead @ssembly, this can

be readlly done me?g) %ncgthtereets%rs],ttthr?an%%r\ggcogs dranlt/—gi; & result, ep]e 0\{}%&& eﬁegeﬁgatmg life of the
printhead is not limited by the FL,J,BB, o ink, The to}g urfa e 4 oft e cartrld%%unlt 10 has interfaces

th 7 15 10 1 t
61 for docking \/\/pfﬁgﬁr?g?elln ec |nDl<it;o°r§rc érhlg Ougln‘k 5(3?5‘1 & mhoddies 45 When necessary. The

ink refill unit and'thg %?"b%"é‘é@% }Eli‘(%i? T RLiA t??@ cartridge are discussed in greater detail below. To
further extend the life of the'pidthéade tiie’carHbg e ini cat e aniviegratpritpasd maintenance
assembly 23 thats€aps; Wipoaglant Avoistens tiseuprintbiéde. 2 Thils reshuifolyisalsec described in more
detail later. Mairh8 geybegun to collapse towards the point of collapse 1617.

The collapsing of the bubble 1012 towards the point of coliapse 1017 causes some ink 1011

to be drawn from within the nezzle 1003 (from the sides 1018 of the drop), and some to be drawn
from the inlet passage 1009, towards the point of collapse. Most of the ink 1011 drawn in this
manner is drawn from the nozzle 1003, forming an annular neck 1019 at the base of the drop 1016
prior to its breaking off.

The drop 1016 requires a certain amount of momentum to overcome surface tension forces,
in order to break off. As ink 1011 is drawn from the nozzle 1003 by the collapse of the bubble 1012,
the diameter of the neck 1019 reduces thereby reducing the amount of total surface tension holding
the drop, so that the momenturn of the drop as it is ejected out of the nozzle is sufficient to aliow the
drop to break off.
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The main body 20 of the cartridge unit 10 is shown in more detail in Fig. 10 and comprises a
substantially rectangular frame 25 having an open top and an open longitudinally extending side wall.
A pair of posts 26 project from the underside of the frame at either end. These posts 26 are provided
to mount the maintenance assembly 23 to the main body 10, in a manner described below. An ink
outlet molding 27 has ink outlets (not shown) in its underside corresponding to each of the ink storage
modules 45 to be housed in the main body 20. Each of the ink outlets has a pair of inwardly extending
silicone rings seals. The rings seals are co-molded with the ink outlet molding 27 and seal against the
ink inlets to the printhead assembly described below. The ink outlet molding 27 is ultra sonically
welded to the underside of the rectangular frame 25. Along one longitudinal wall of the frame 25
are a series of ink downpipes 30. Each downpipe 30 has an 0-ring seal 29 at its upper end to form a
sealed connection with'tie AR Gutié EF redheetrienifcs it sty trutlies taeseiietd' Below). When the
ink outlet molding 27 ishlyeléferd psthie o 20ccBaeh! ik 'Hiol proipes 80 stiritfieideedmmunication with
respective ink outtétssiin theidnid efbideinbidapsoldlifgr 2%ick the chfigtairsleeve 8%kds connected to a
pressurized air sourceyaeat-shaownyranthplavides-aneainflowrinte therpeinthead.assembly where it is
directed across the-printhead:-Rezzleste avoid papef-dusticlogging.(discussedfwther below).  Ink
filing ports 35 arg.formegdn:ipe lowerfats.of eachiinl dewnping 3Q.these.flipg ports are for the
initial charging of fhe g&m&&m@] aesamblias 2k ol A SHRseaUEnt efiling. o g ink storages

assemblies, uses tr th reflll |ts ene I‘rln eg m lvi{iI 40 a aSSI m etl-:-mlarilglg aélﬂa Ig M[/)rocess a vacuum is
applied to the air vents f.mn the t surface 42 of the cartridy ge unit 10 (see The air vents 41
are connected t3"th&TAEIBF ?pfﬁgpo’koﬁs O RAR o TS 8?5@%%%8“%”3‘? (t8s ?ebed below). Ink is fed
through the filling BBt 'S8 A PR S Yﬁé"l FiR EOWATER 86 SHEE tHé shke St8ragée™stume. During the
filling process, tH&CAHaTIEE M TSUIREESY thar e BRVEHts 4 fe e RIhEst Pvint in each of the
respective ink bagizangfitkedztintil the vacuum draws ink through the air vent 41. This ensures that
each ink bag is complateln{illediandipurged-pfair sSkilled smorkers-dinthis ffeldtwill appreciate that air
bubbles entraineg:with the itk temeia-the prntbeastcan harmithe-o0perationafithenazzles. As
shown in Figs. 15tenly.dheslawenmenbereaisiuidedwithaplutaliefpimingdnlets 85 at one

end thereof Each,f e priming: MRS ASsommiicala dIesN N Rus.ef he ghannels 67 and

provide an alternative, or add L%Qf?c means for priming the ink storage modules 45 with ink prior to
shipment and use. khen e Ink storage modules are fuII7, a E)ol ymer seallng ball 33 is inserted into
the filling port 35 and the %\t?e\?ezﬁ{eﬁfmbersgfls 18HAT B S mounte toTRe UIRTSrEile of the frame 25 and
the outlet moldintj"$5td broviié St'ﬂ‘énélﬁr‘f'ﬁ%lﬁé"iﬂ?ﬁz%h%'fﬁ StrulRePer TRy RS W15 locked into place
by hooking the dét&hts- 3% it SrorSHOESHEWTIC T IR DAk Tatbdf thie fratite 25%ifd rotating the plate
34 until the line of barb&dnshiagrderdie formatiofrsrsRecliprlirtantbre O Lite flivedfrape Pires 37. The plate
34 has holes 39 to receive:th® inkeadtieist{ netshown) thatprojzetframithedlowensirface of the outlet
molding 27. Theipresseddmeiat:plata.34:aisosthas auflangenpariion 4 rg)eclingidawnwardly with
respect to the frame. 2evihighia6ts asaqdaad bearing surface dlscussed |n more detail below. The
ink storage assembly lid 21 of the cartnge unltA}O |§ sho Bo. det 1bIo 14; Tl‘)1e lid 21 is
configured to mate withh¢he tgime@5-0fthe-mair-hoay20 m-ap-enclosed-urtt—As-best shown in
Fig. 11, the ink storage modules 45 are mounted ' & Bftheii% T and extend into the
individual cavities 36 provided by the main body 20 (see Fig.10). One of the ink storage modules
45 is shown in isolatioft TH'&ig™121°1'% Gief4A R B EG %%pfé“r‘ﬁﬁb“@"f’rﬁi‘?ﬁhéaﬂé%fméedé?rafmpermeable
thermoplastic filrf? ¥uEheES AttERr) which allows ink to be retained therein in a pressurised state. The
flexible bag 46 can experidsasiitas filteddpithldriebaigct lapsbrateinkhs wonstredaThis is discussed in
more detail later sfith reierencer{o:theiefilling.Erooe sw shown simiFigsibdiutiebdd e  The ink bag 46
extends between@ais upperiplate smembes4é ana axlower plate member 48. It is heat welded (or
similar) to the plates 47.and 4840y an.aitdighiaeal.dhe.spRRek Rlate member47:is arranged to receive

a va_Iye insert 49prc-:l;Q)?e valyeinse Fﬁeﬂﬁ%s%‘s iy%lf%ﬁ é’&L\ﬂ@s,Ja@z%&ﬁtélrin(%‘rg@‘ib\{,ﬁ&\é‘?aﬂi@mIrJHQ.Va|Ve 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. The inlet valve 16 is biased closed and
opens when the refill unit (described below) docks with the cartridge unit 10. Conversely, the outlet
valve 18 is biased open and closes when the refill unit docks. A filter




215 covers the entrance to the outlet valve in the upper plate member 47. The filter is sized to remove
solid contaminants and air bubbles. As discussed above, compressible air bubbles can prevent a
nozzle from operating. The outlet valve connects to a conduit 52 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 0-ring seal 29 on the end of the downpipe 30. The upper
plate 47 is fixed to the underside of the lid 21 to hold the valve insert 49 in position. The lower plate 48
slides within the collar 57 and the inside edges of the four struts 19 extending from the underside of
the lid 21. The plate 48 slides down the struts 19 as the bag 46 fills and expands. Conversely, it slides
back towards the lid 21 as the bag 21 empties. The length of the bag 46 limits the travel of the lower
plate 48 before it reaches the retaining bar 55. A constant force spring 54 extends between the
retaining bar 55 H@ctHe B s S8 Bl 53 i Bia e prate U tdfisrds Wieneétdiifyg bar 55. In turn, this
biases the bag 48 tbaexpadfd and thereby maintains the ink within the bag at a negative pressure. This
avoids ink leakage fromuthe:piintheadoz zles:Bag Cansircton. it quikaahdilostorage module 45 has a
bag constrictor 43-tavferestablighthrmnegativenpresstiredn theink aiteraachsefilling operation. The
constrictor 43 hag. alQwer: ¢ellake fthatabitsiheiends ol he stiutstandisheld in place by the
retaining bar 55. JEQ&A‘M%Q'@E@ A8 HdeR RWARClY:-WYiIthin, l%@&&gﬂ@&éﬁ@%&?&h}k bag 46 empties.

Four bowed pangls 58 exte Succzng d ypwardly from, mnb!e?%?(f&%ﬂ%% 219 8ILURPST £QllaL 59. The panels 58
bow slightly mwardsf '[quj refll¥ &leglt sm ql SltlbeI i\s four cons rlct r actuators. When the refill

S Ieil 11 I S alrn rca an B NQZZIe
docks with the car?rldL e unl e constrictor actuators éx%e taﬁrou e apertures 60 in the lid 21 to

push the upper 65"’]1’&“5@”%\/@5%@ Y [BWerEsaY B 1 Hire Yatises the panels 58 to bow further
inwards to press on edéh’siE'BFtREBHETAE VDU AR FefilAg e ABgkiVEBréssure in the ink bag
46 draws ink outtfitheviefiftrensitaThe pegativepressine s Treatos hyrtheheomstamn force spring 54
biasing the lowerlplate M8itosnwiardsddgarétairraeimbar 55. When the ink bag is full, the negative pressure
disappears. Without negaive presstreiinutbe indedagpde] ihere isiacrisk ofinkdeakage from the
nozzles. The negaiiye pressuie isseestanlisheddn therhag d6ivhrendhenrefiluni is7emoved from the

cartridge. As the urceRstigionacualors.ralfactdhug buthe apprdes: 00 inihedid 21, the bowed
panels 58 can pysh tﬁ&&@&%%?ﬂ% 59 back towards the upper plate member 47. The panels 58

straighten so that they, grga ot @Eeﬁ’si' gf 91[;'1 tmg tasgerﬁdsfogf thg ats)%%% as much. h|s allows the bag 46 to

a h, resistive eatm aAKes
bulge slightly, and as t e injet valv is close in tIncrease In ’%/ nple restores the

negative pressure. ﬁﬁilf{lpfﬂ%&ﬁ]%"%%ﬂéﬁ?ﬁm Hlaspygy nmrlfjﬁ/ﬁla“é‘?ﬁ’%osnéélrﬁg ‘“’?ﬁ: mé“s"ﬁ“gwn in more detail
in Figs. 15 to 18 dAtsPadpted tsPpE attadred it ﬂﬁﬁ@%%@%‘f@h‘é%‘fﬁﬁ‘?ﬁ%y 20 to receive ink
from the outlets moldidée 27 ¢sae i’ 4aly ncludpriersifie Beaese iy 23t §ErdidlNe: comprises an
elongate upper memberdaeduicth isconfiguredite. extends beneattithéomamtiody20, between the
posts 26. A pluralityiefsui-shapeid¢lipsse3 proje stfromdhe-uppet member6@wihesa:pass through the
recesses 37 provigesin dheuigid platewdd: andpecpme captureddayskigs (not shown) formed in the
main body 20 to securg,thg-ppithead:assemhe 22 «n . sEREIRREEBlEMENL G2 has.a plurality of feed
tubes 64 that ar‘%hﬁ%%%lé/%' nathn. the eutets. ‘fdztaﬂnﬁ?&ﬂyﬁla@&'Qgr@z%lr%‘ﬁﬁeth@e printhead assembly 22

secures to the may ody, 20, i [ced tubes o4 may, be provided with an guter.cpating to guard

against mkleaka [Fer tmem ero2is ma om a liquid cry sta pol mer (LCP) which
0 m mmx %01 ties

offers a number &f ddvanta e Be MoIaed™s mt‘ﬁldf & eoethicien f‘ t&fmialexpansion (CTE) is
similar to that of $HiCd. "R BER S S Prat idted thatshsy sigtm it titference in the CTE's of the
printhead integrated cYCHit 74 THRECUESEE Pretow) ahd the trideiyiig iiiokisg S <ém #ause the entire
structure to bowrigwever adth&CTE v bGP nthdimold direCHBh issnitici e s tien that in the non-
mold direction (-BppmiGrcomparadite-20pp Gy caremushbe iketdensurenthaiithe mold direction
of the LCP moldings:is: unidinectiohak withthe dongiudinahextentsef dhe-pripthead.mmegrated circuit (IC)
74. LCP also hasra.selatively highstifingsswvithamedilusithat istypicallyopidimes that of ‘normal

plastics’ such as polycarbanates, SRERG;MYeR-Hliand:palypropylene. 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 chapnels 67 formed along its length, Fach 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 | 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 prevent cross channel
mixing of he ink when the lower member 65 is assembled to the upper member 62. In the bottom
of each channel 67 are a series of equi-spaced holes 69 (best seen in Fig. 17) to give five rows of
holes 69 in the bottom surface of the lower member 65. The middle row of holes 69 extends along the
centre-line of the lower member 65, directly above the printhead IC 74. As best seen in Fig. 22A, other
rows of holes 69 on either side of the middle row need conduits 70 from each hole 69 to the centre so
that ink can be fed to the printhead IC 74. Referring to Fig. 18, the printhead IC 74 is mounted to
the underside of the |GWEFHIEMSEFBSRE PoRHEFSBATING IRt TR THISHIn %4 Be a thermoplastic
film such as a PETiondelysiilphtrie fiti sotitiapberiv the forrrobestritbgséefitine such as those
manufactured byl iechnclogidsand:RegersCorporationyfhedpolyniércgeatiffgeilm 71 is a laminate
with adhesive laygrs.or:bath sides etancentgalifiln; anddaminated onto the underside of the lower
member 65. As shownrif &igsido «2RAARe: 22 Bnaipluraliny pbhalesi < aslasendsilled through the
adhesive film 71,49, ¢qingidewithbeaenitally disnased ink delivery poinis.(ihg.middle row of holes 69
and the ends of g, ondlis. (o far is communicatan e eSS unifieag|C 74 and the

channels 67.  The thlcbkrl%%sr%etycg polymer sealing film 71 is critical to the effectiveness of the ink

Oratt‘tds en In Figs. 21 to 22B, the polymer sealin%film seals the etched channels 77

seal it provides. Asbes y 1S

on the reverse side of the"BHRHEETTE 77 HatPULHE SRR ¢ SR BifePEitie of the film. |
lowever, as the i Sbals deroesiHEBspehrersPthdeshaus 2y rear 4y Baije or sag into the
conduit. The sectigfoffilis tistdagsiatecartenduitc?0 fongatiody severardf theeetehed channels 77
in the printhead ¥@sd4.1olink Sadgyirite maccassedalga pdoetweanhtherial ssseparatmgreach of the etched
channels 77. Obvieuslyyithig kteachesthe seahandatiowsink todeak @obofdbe printhead IC 74 and or
between etched ghaBRelsd fovided A GUakEAGRIRSHthisthepalymersealingifilm.i#l.should be thick
enough to account,forRRY SAATHG.INIRINR.E0dNits ¥Owhile maintaining the @64l aver the etched
channels 77. The minimym hickness. ofhepolymersealingdilm, 41 will depgod:an:.k the width of the
conduitinto whic 2005, 3. th tpckness o the aehesiie ayers o e s lamipgte structure; 3. the
'stiffness' of the adhesive ay%r as the p%inthead]f 74'is being p,u%rhed into it; and, 4. the modulus of

the central film rMAt&tiaror tHE Tanmfsate” " & BoImer ealiny il 7 tHiEkNES 8895 microns is

adequate for the'Bifiihéad ALBRBIY DS B T (heeY; tndredstiyrthe HiitRhELE tb 50, 100 or even
200 microns will BoitagpeisirpRpiiet éate tHecraligbisrartnededt prolidedraneemiik: delivery inlets 73
are formed in thévfrontrayrfacetiof acprimthéad @74, The inlets 73 supply ink to respective nozzles 801
(described below with Teferengentenkigs: 23ion36)positipned onrthieinieis:yTHhednkiriust be delivered
to the IC's so as#imsupphtink te:eachand veryHadivdualmiat:f3rAccordingly, the inlets 73 within an
individual printhead |ICr4-argpbysicalv.groupetiareduseink suppbicamplexityand wiring

cqmplexity. They,are @Jéﬁ)ssgggms%qggg%Jig{;x%m@imié&&%%rf &QQ&H@HEE@D g?sﬂﬂcﬁil&}"’ a variety of .
printing speeds. Velin_gc:gpatgcpc@mg}%nl& 74 is configured to receive and print fclyegdlg_f%{ent colours of ink

des a no array contaiging the repeated 1o o [iC 2 L. .
(C,M,Y,Kand IR and con}alns 80 Ink Inlets lclger colour, WltP] these nozzles eing divided into even

and odd nozzles'{B40°CaR] EVER ahd 0d8 PRogales for sath Colour are provided on different rows on
the printhead 1C 74"4id Qe SREHEYCEMIEHRY TE Perforth sl 1800 tpi printing, meaning that nozzles
801 are arranged in 10 1oW& QS ERAN Showknis g  T99 THE' Ritizotargrstatice bétween two
adjacent nozzles 80101 & SMJIE-rovielisn31b7 3 mhickons! whilkstrihecvertical Bstamdettretween rows of
nozzles is basedgnithvel firingeorderofithezriozresy ot rowsarstypieally separatedrly an exact
number of dot lines; phus arbractiorn®f enidohdine Loespondingitarihe distance the paper will move
between row firing times. Alse .the.spagingseheven.and:0drows.of ¥0ZzIes:Hor aigiven colour must be
such that they can,shaig antok.channgl asydl De.deseribsdbelave: . ndg.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,tagegher 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 melting point of the adhesive layer and then pressing them into the sealing
film 71, or melting the adhesive layer under the IC with a laser before pressing them into the film.
Another option is to both heat the IC (not above the adhesive melting point) and the adhesive layer,
before pressing it into the film 71. The length of an individual printhead IC 74 is around 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 1Cs 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 450 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 apatrt,
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 configuration. This
arrangement provides a degree of overlap of nozzles at the join and maintains the pitch of the nozzles
to ensure that the drops of ink are delivered consistently along the printing zone. This arrangement
also ensures that more silicon is provided at the edge of the IC 74 to ensure sufficient linkage. Whilst
control of the op&tatier Biftifez a1 Felfottidl By iHe SEPEC HEViEerarsetsSed later in the
description), cormpensatierofortheinoziies may be performed in the printhead, or may also be
performed by the SoPEGhdevicEg deperdisgeorhthesstoragedeguirements filnsthiisgegard it will be
appreciated thatstie exeppead triangleaitangementof fiozzlesrdisposedatonezendcof the IC 74
provides the minjum Aoapinthead stosagarequiremant s Hloweveanwhess stioragedequirements are
less critical, Sha%&&mﬁfaﬁ@@ﬁ adriangla can be ézlc%%ﬂ’az for examplg.theudroppadJows may take the
provided along a1 S5 ot D b et St A e to control the
operation of the #obftz?ées?g%lrﬂofﬁé GPE S%ﬁg\}?p%? ma{iaaiﬁ]'Lblgéﬁ%r%%'&%se]'q%fs% ecorrectly on the
surface of the adtilBITE Iy ShiF Bl ARG R TERTA SRR TSP #h &y COFHESR) Aiilh with the holes 72
formed in the adiWESTESerPE ‘fdaieiang Pelaremaist prsvite avh e Stkfe 8P théCs 74. The
fiducials 76 are irtthePfdRhicofrharikerdthaelntde teaeisiveltifidoreitys Apropriate positioning equipment
to indicate the true positionlofotive I€ Wi witheréspéedt tohacheighbolgirng 18 @nenthérsurface of the
adhesive layer 7dpandaisstratagically positionedatithe adgesofihe 46sni 4y arddalong the length of
the adhesive layai.d 337 for At eFdetitadaceivathe thiomthahalesntdfasnad imtiag polymer sealing
film 71 and to diglriguigdthe ok 0. dheink.nlets./ 3. the.urderside ot €a6h RARthead;|IC 74 is configured

communication w3 P o e ot of type of
ink. The channe\l%cﬁe(fipr\g111 ngéi)]ulfl\%{‘(s Srerrﬁf:trsc?%e\%ﬁt re? V\'/h?ié enitseéaﬁﬁkl‘é%{éeﬁtgl f%mfﬁjepg#ﬁ 3 \qu?he holes 72 in the
polymer sealing fiftfi*7 1" SREF BREEHE thEIERGT 6T hE T 4" FHE channels 77 are divided into sections
by silicon walls 78. Ea&ffsedtiotis 7& dira &ty euppietWith 1Rk &t B e 6w B4th to the inlets 73
and the likelihootf&ffikesearipistiesd Foh e eareieiihl nozzles 801. In this regard, each section feeds
approximately 128 noZzies@0thded theraesgdatveimfetsa 28 cell. #¢y 22PBcgheismare clearly how the
ink is fed to the etthetbehannels#Tiformed in:thaathderside gf-thie 1@s:A4cfansupplyto the nozzles 73.
As shown, holes,78-farmed thsough thepolymes.saating4film:7l: ate aligned-with@aeof the channels
77 at the point whgre the silicon wall.48 senRk3tes theighaonel. 64/nte Seelang.fha.holes 72 are

about 80 microng in wigthvhich s sustantially.hesameidihaf ihechannsls:( ¢:guch that one hole
72 supplies ink (9,190 seclions of, g ehannel (7 il beapaiegiated hat fisalyes the density of
holes 72 require(fgln the o(iymer_se% in ﬁ m 7]1. i Foflowmg attachment an aflignment of each of
the printhead 1CS"74tb the Slifade of ??%é“ﬁ%ﬁ‘f}?ﬁ PEEaNhG Tt 71, a llex PCB 79 (see Fig. 18) is
attached along an edg&bftRe tEEF4 Lo A Eitrar Sighatdant peEran Bt &tidhlied to the bond
pads 75 to contrSfarHePBpe e YRe¥ 022 sI801 S'Emy dnHWh TiBteatesplysh i d 5peffe flex PCB 79
extends from therpfintheadradsérmbiym? 2fandfoldsardena theprntigadbastembis 22, The flex
PCB 79 may alsehavela phytality oftdecoupling capaciters@lianangedsatengits tength for controlling
the power and daigsighalsseceived-Asbeshishown. imig dendherlex RER:Y bhasna plurality of
electrical contacts:J8Q farmes aongitsdengthforsaceivinghower ard hsaia-sighals from the control

circuitry of t.he CrE}SHE i 2 A 5&%&%95&9%%@9@%@4%%agm@ﬂa@cm&éé}%ﬁzgly?dge lof 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 power
and data contactg,of the cradle unit 12 will be desgrjbed later. As shown in Fig. 18, a media shield
82 protects the printhead ICs 74 from damage which may occur due to contact with the passing media.
The media shield 82 is attached to the upper member 62 upstream of the printhead ICs 74 via an
appropriate clip-lock arrangement or via an adhesive. When attached in this manner, the printhead ICs
74 sit below the surface of the media shield 82, out of the path of the passing media. A space 83
is provided between the media shield 82 and the upper 62 and lower 65 members which can receive
pressurized air from an air compressor or the like. As this space 83 extends along the length of the
printhead assembly 22, compressed air can be supplied to the space 56 from either end of the
printhead assembly 22 and be evenly distributed along the assembly. The inner surface of the media

shield 82 is provided with a series of fins 84 which define a plurality of air outlets evenly distributed
alona the lenath of the media chield 22 throrinoh which the comnraccecad air travvele and ie diracted



For clarity and ease of description, the construction and operation of a single nozzle arrangement 801
will be described with reference to Figures 23 to 31. The ink jet printhead integrated circuit 74
includes a silicon wafer substrate 8015 having 0.35 micron 1 P4M 12 volt CMOS microprocessing
electronics is positioned thereon. A silicon dioxide (or alternatively glass) layer 8017 is positioned
on the substrate 8015. The silicon dioxide layer 8017 defines CMOS dielectric layers. CMOS top-level
metal defines a pair of aligned aluminium electrode contact layers 8030 positioned on the silicon
dioxide layer 8017. Both the silicon wafer substrate 8015 and the silicon dioxide layer 8017 are etched
to define an ink inlet channel 8014 having a generally circular cross section (in plan). An aluminium
diffusion barrier 8028 of CMOS metal 1, CMOS metal 2/3 and CMOS top level metal is positioned in
the silicon dioxide layer 8017 about the ink inlet channel 8014. The diffusion barrier 8028 serves to
inhibit the diffusiéns HTRFEERRA IO Titoigh-CVOS g%ides [Zysre! of thientirfegidtfonics layer 8017.

A passivation layersinethetormior a tayeriogisilidoAihitdide:8081 4d pasitiorned gvwr the aluminium
contact layers 8030 anzhdhie siticordioxidetayeri80 v ikt achporiopnief thepassivatien layer 8031
positioned over thaienntactiayers 803 has: ante pering 8032 Wefned.therein-taprayide access to the
contacts 8030. 4 alhehezzls.arangement 801 includes a nozzle chamber 8029 defined by an
annular nozzle wall 8033, which. terminates.alan UpRer.and. i negalieJoof 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 chamber8029..At.a.l ower.end.of the nozzle wall .there is dispased a maving.rim 8010, that
includes a moving Seal lip % en%:eﬁ”é’llfﬂ wall 8038 surrounds the movable nozzl and includes a
stationary seal |ip 8039 théttP‘When the Mozl isatyedt sgsshown in Fig. 26, is adjace it the moving rim
8010. A fluidic s&al 8011 igformed duetptie surfatetsiisisivobink trapped between the stationary
seal lip 8039 ar %t(t’t,e moving:seal lip Sﬂﬁﬁegﬁm&maventscheal@ag:enaﬁgrakgefrﬁmstctmmha ber whilst
providing a low resrstance;g;lguplrng betweaenitheendclingwall 8938 and the nozzle aII 8033. As

best shown in F Lsygﬁ" a plyality of raq,rlg}]% empggggsrglggﬁ\}aeéz%qgggs defined in the roof 8034 about
the nozzle rim 884.-Fhe-+tecesses-8035-sen -contain-radiald p-as-a-Fesuit-of-k escaping past

the nozzle rim 804. The nozzle wall 8033 forms part of a Iever 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 affdrfamEat*a8s frclaes 4 e aiafisnnd tratisderdsioirthe nozzle walls
and incorporates dtataral stiffenfiigdenie BORZoPhedevemar 8018 wiracshéd toratpair of passive
beams 806, formietkfidmtitaininvaitriden(iNjrendpesitioned on either side of the nozzle arrangement,
as best shown in Fig. 26:-and-24: Thesother-ends:qftthepassive-beamsS06, ata-attached to the carrier
8036.  The levgharm:8048ds aisomatiacheddlaanastuatanbeam Qi which is fioemed from TiN. It

will be noted thathis afachineRtiedhe actuatanbsamsis made.at areiRta.amalllyt critical distance
higher than the a}ttg%nmgnts to the passive beam 806. As best shown in Figs. 23 and 29, the

actuator beam 807 is bsta tla@{ﬁa Lta i a@lﬁkw %frr 1'9 acurr ?5?% petween the electrode

nozzle s T umt TIntin
809 and an opposrte e ectrode ‘Eac he ‘electrodes aré el %trrcally connected

to respective poifita'ift thE A8HISRIAYEF §‘é§63pﬁ?sswpé K raﬁ%ﬁﬁ@“@@%ﬁf*@ﬁﬂl?‘?@&ﬁﬂt % ¥fa the contacts
809, the actuatof"Hedn’is74156 %&ﬁéﬁ&ﬁll@?ﬁéﬁm@ﬂ 16 BACkSt BOB THEERRGF B8 is configured to
constrain motiontePirfe actisaterhed BBy iloitieskeficof FEigs fop gk 28 wWivehhitterrieizie arrangement is
in operation.  flileLRNen Wendictuditor iveamnB0Tis:dprdeetive mbluthagsadigh@naolgh electrical
resistance that itnurgergogsiseld-hgeitingowhencarcursentdispassedbehwaenthepelectrodes 809 and
8041. No currentgwsdhrough-lhe passive hemns-806.sethay.cahalexpand.aop. N use, the device
at rest is filled with ink 8Q1.3.that defines.ameniscis 803 vadgrdhennfinenge Qfaukface tension. The
ink is retained inythe, &Qamtaq?re%;&am% msrtt%py jatrrtrr\r 'Lrne%ktga%rrata"% I@@tgalat in the absence of

some other physrcaellrgf uence. . . clcctmmsmust L Fig. 24 rtgmérw i erarreor;; ;ree no 8 current is passed
between the contacts é@ 8 8041 passing throu (11 e actuator beam 8075 e ' S8If- heating of the
beam 807 due tdit<Tedid! éeﬁ“ééoc“ét&%‘e%tt%‘“'% R foseé(%]paTr? hd FirTeR&GHS BRE t&ign 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 adjaceqt,the lever arm 8018 is impelled o the right. The relative horizontal inflexibility of
the passive beams 806 prevents them from allowing much horizontal movement the lever arm 8018.
Flowever, the relative displacement of the attachment points of the passive beams and actuator beam
respectively to the lever arm causes a




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 slight rotation) of the lever arm 8018 is amplified by the distance of the nozzle wall
8033 from the passive beams 806. The downward movement of the nozzle walls and roof causes a
pressure increase within the chamber 8029, causing the meniscus to bulge as shown in Fig. 24. It will
be noted that the surface tension of the ink means the fluid seal 8011 is stretched by this motion
without allowing ink to leak out. As shown in Fig. 25, at the appropriate time, the drive current is
stopped and the actuator beam 807 quickly cools and contracts. The contraction causes the lever arm
to commence its return to the quiescent position, which in turn causes a reduction in pressure in the
chamber 8029. TH&ERIENHIAY BFINMdMEAtlMIEP e BIGRTYPMRTERY IS ihRererieddiface tension, and
the negative prelsstiéidenssehbstitheapivatdrioverierrcdhitie-noly leichamilieri8029 causes thinning,
and ultimately snappinggy of thiecbulging thaeristisdodefidandsdidiop 802 thatigentinues upwards
until it contacts adjasenrtpsirt medidhead assenti@mediatelyaftenthe drapBaR-eetackhess meniscus 803
forms the concaye.shape.shewnindFig: 22« SuHagee Jension causes the.pressutadn the chamber 8029
to remain relatively, IowcLntikink has,been,suaked wawagds trauah the.inlet 8914, which returns the
nozzle arrangemgyy,and ek 9. e Quiescent SV aliRn SN IR Figk i 2 afoMeEr type of

printhead nezzle aggerg)ge{m}eﬂnt sg;tgo e 85 gt € ﬁpfgesen;[ inve ntloalg1 A e wu \é\{mvgmwe crlbed with reference
to Figure 33. Once again, 1%lgdlar?y and easé of destription fhe'constriction and operatlon of a single
nozzle arrangem@fit 1001 will be described. The nozzle arrangement 1001 is of a bubble forming
heater element actuator type which comprises a nozzle plate 1002 with a nozzle 1003 therein, the
nozzle having a HOEABNANT-EBO%EMRA aperture 1005 extending through the nozzle plate. The nozzle
plate 1002 is plasma étchedfrons @ssiliboli Ritride istirtad toféewHichtisod eprosited; shy=wiay of chemical
vapour depositiang(CV D poeverbasachifigiak nsateriahwhicy 15, subsequentlyhetehiech ke  The nozzle
arrangement inchdeless withurespect to each nozzle 1003, side walls 1006 on which the nozzle plate is

supported, a chamber40Q:-defined bwihe wallsand:iher npzzle Rlale. 02 amulilayer substrate

1008 and an inlef,passags, 1A0% eiending IHrouan s, Mulaxer. SURSIAIR.R. e far side (ot shown)
of the substrate. A Ioo‘iﬁgc amgn%ate heater e em V exgeﬁdo iS sus 101}8%92& Wi endlg \mehchamber 1007, so

that the element | |s I the form o lggsaupsagecn ed pbeam. eo?%?z}%e arrangement as shown is a
microelectromechanical Systeltt (AEMS) St st R P By Sithegraphie process.

When the nozzlé’%%‘ﬁ@@?ﬁb‘ﬁf‘i&“‘iﬁ%é’éﬁ ‘iﬁ*i‘é“fﬁ)isie'fﬁ’&fﬁ%”r@é‘éi’{?o’lFe(ﬁﬁ?lé‘ﬁbﬂ?‘v Sé?ﬁf‘éfé the chamber
1007 via the inlet{yadsageirbogsd giat theeginp erfts cTherdafepretie Healer element 1010 is
heated for somewhat [Bs$ahantk mivrasectrds 88 ithbtthedredtingiistin thesfoiniudf a thermal pulse. It
will be appreciateditiiat-thel heatet elemenvbOOpisimmsthrermatliapntact withditherinle®@11 in the chamber
1007 so that whenethe elemenbisoheaten, thisraapsgsthe genaationehyaper bubbies in the ink,
Accordingly, the dnk 1Ok, crastitutes.a hubblefarmin®Hawid ve spidhe.bukble 4042s0nce generated,
causes an mcreggg,glglgrge ?{]ﬁgedwggmpo i‘?c%m%% &ggggggwhlch in turn causes the ejection of a drop

1016 of the ink 1011 throy mseﬂ%ﬁgzpzzo% 100 ?%‘u eS| (!ILQ 209433 §'psr:[>51ére] i %‘%%mg the,drop 1016 as it is
ejected, so as to minimize th nce of a drop misdirection, o ]e e reason th fat there is only one

nozzle 1003 and"¢hamber 8 5? perinlet ?fgta 895697 §5 & BleSE e WAVE generated within
the chamber, on‘tie4fif egj“ﬁ'f’iﬁ‘}éa??e’ﬁ?‘éhﬁtdfﬁ‘iﬁ‘ ﬁﬁﬂf 1By OF ‘éhﬁhtﬁﬁb'i@ 1073, *A5EHt effect adjacent
chambers and tHé8hEEFrE&HbFdiRY tis2 glegnt 94 s W@dﬁ&@a%%“ﬂﬁé‘@%?ésmﬁa&ﬁe%hamber 1007 not
only pushes ink 1&¢tebut throvghethttnoz 2E 1003 bdtbalso pirstiesdgtmesinkeBacksthrough the inlet
passage 1009. Hewevetitlie intstpassage:l 00 ishapproxinately 200 ton800 migtos in length, and is
only approximatelhymdtamictorBcntianetenaHense therng s asubsigatialviscousdiag. As a result, the
predominant effeghpfithRdpressurarise iR the.chamher. 1007ds4a farcednk Quitbraugh the nozzle 1003
as an ejected drop, 1016, fatherdhan.back Hnughthe Inlel Passage 4008 maifdsrBown in Fig. 33,
the ink drop 1016 is being ejected is shown during its "necking phase" before the drop breaks off At
this stage, the bubble 1012 has already reached its maximum size and has then begun to collapse
towards the point@f.collapse 1017. The collapsing of the bubble 1012 towards the point of
collapse 1017 causes some ink 1011 to be drawn from within the nozzle 1003 (from the sides 1018 of
the drop), and some to be drawn from the inlet passage 1009, towards the point of collapse. Most of
the ink 1011 drawn in this manner is drawn from the nozzle 1003, forming an annular neck 1019 at the
base of the drop 1016 prior to its breaking off The drop 1016 requires a certain amount of
momentum to overcome surface tension forces, in order to break off As ink 1011 is drawn from the
nozzle 1003 by the collapse of the bubble 1012, the diameter of the neck 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



When the drop 1016 breaks off, cavitation forces are caused as reflected by the arrows 1020, as the
bubble 1012 collapses to the point of collapse 1017. It will be noted that there are no solid surfaces in
the vicinity of the point of collapse 1017 on which the cavitation can have an effect. Yet another
type of printhead nozzle arrangement suitable for the present invention will now be described with
reference to Figs. 34 - 36. This type typically provides an ink delivery nozzle arrangement having a
nozzle chamber containing ink and a thermal bend actuator connected to a paddle positioned within
the chamber. The thermal actuator device is actuated so as to eject ink from the nozzle chamber. The
preferred embodiment includes a particular thermal bend actuator which includes a series of tapered
portions for providing conductive heating of a conductive trace. The actuator is connected to the
paddle via an arm received through a slotted wall of the nozzle chamber. The actuator arm has a
mating shape sg"4¥'t® thaterslidstartiaily Wit thé s frades aftht Bivt vtk HezZ€ ¢chamber wall.
Turning initially temigsth8afal:(eye therelis provided schematic illustrations of the basic operation of a
nozzle arrangement of'thisrembeditnentsdinozzlsehamber:b0dnsprovidéd: filedmwith ink 502 by
means of an ink inlet€hannehkOBiwhichcan: haabed throughwa:matessuwhstrateien which the nozzle

chamber 501 rests:Ehenazzle chanbenSldurtherinclidas Andnk Sipclion.RartiaQ4 around which an

ink meniscus formpm elenméqum{sqmQl%mQ&nlﬁg%bsiM@QQL@gﬁy@gd%m@ 20 which is

interconnected to an . Oc\;tég ms@g Qri%l'genagc ;Eé;@ g@e wall of the nozzle chamber 501. The actuator

508 includes a heater neans e. g ocate(g Cent to an e on of a%ost 510. The post 510
A retaiper H’lS . 0 1 m 61 Tl'lCIltS e OW T maimntenapce
is fixed to a substrate. n it Is desired to e ed rop fr om e nozzle chamber 501, as

illustrated in Fig."34(8)’ the' 1 5‘?&“?rﬁ?éé‘ngjlsb§°a§eﬁét§et‘ead %Oégef R BRGD hetinaPethansion.
Preferably, the HESIEFHEEhY U9 ETDT the ERRErHBrtione Srtractutabrsys drechuilt from
materials havingrashigthobentreffisierncys whersithetiemdriatiiciénés i aiefifien Wsveen Young' s Modulus x
(Coefficient of thebsraiExpansion)-bendiefficieroymedDélisity xeSpeédifio Heab-Capascity A suitable
material for the heaterelepmentsds-aiceppendickelialoywhiah igan be formed so as to bend a glass
material.  The heatgrinears:hR9 is ideallylacated.adiacantdhe end.pertian gftbe post 510 such

that the effects of activation.arenaguified aithe.naddlie.end.50%:sweh thatsml thermal expansions

near the post 510 result.in Jarge mavements of the paddle end. The heater means 509 and
consequential paddle movement cause : 12lg(]aog ral increase |nm$ressure 9rob|pd the ink meniscus 505
j

CI mau nanc s O.V T 1hc [oWer m enance moj to enclo
which expands, as |IIustratpe nara manner e Keater current is pulsed and ink is

ejected out of theep‘(%‘rgf%'ﬁfﬁ if “Cdlgz‘tlo?%ofge Sy i doﬁﬁmllﬁ‘f% OFENRel 565 SUbsBGUently, the paddle
507 is deactivatet i ayair et W%h&{ﬁ‘é%ﬁftﬁ’%iﬁfﬁﬁ Thevesciatior E’é*ﬂ@&“%\ general reflow of
the ink into the NBYghe thaarrepoPie fdisidrdC rBhRShtEATGPINe MKBUtSie g fie rim and the
corresponding baakftorrresigitsiiheabgeneraddnd Eknagahdthneawig fofficaPthé&hd ropdd® which proceeds
to the print mediaes Haacalapsedimenisgus S0y esulisin & geperaksucking of nkeinto the nozzle
chamber 502 viaphe ik flow: ehanpnel:503.b6 thmespie pazzlachagmhrebOt-syrefilled such that the
position in Fig. 34(a) is,againreached.aptthenozzle.chamber-is skbsaoaniivsieady for the ejection
of another drop Qf ik, i fil9 u§§t 'JH%%BK%F%S‘&%LQ% B@lﬁ%%%’ﬁh‘é@(ﬁ alihs pozzle Afangement. Fig. 36

illustrates sectlona! meyvlstqcrio an array of nqeznzae ggirsl%ggents%p@% 3§ Inprtlpgeggsflgures the

numbering of eIemer}ts\grevlousry intro uce as een re alne |rs tf1e actuator 508 includes
ithin this

he r ic 103 absorbent media 102 and the refainer insert, 101
a series of taperéd Actuator URite e.§. B1b WhHich comprice ef'glass portion (amorphous silicon
dioxide) 516 fornf&8 ‘GH S iﬁ?‘%ﬁ‘ﬁ?&?ﬂ ﬁ‘?’ﬁ”ﬁ’ﬂﬁ’&éﬁﬁ%@? %‘f‘?’*blﬁﬁﬁﬁgﬁ@w %%ﬁﬁé%?&‘ﬁel alloy layer
(hereinafter calletFeapEHkEl CareHE BRiZEHNHIETNIPhEe a higher bend efficiency.  The
titanium nitride layer 527sisvin ia fagbrée form and; agddsueheeredistivertaedting tdkest place near an end
portion of the postsbtOuhdjagentiitanidin Nitridesglassepartions 81 5tare-dntereonnected at a block
portion 519 whichsalsaspravides o meshanieadnsirticiistal Supparttordbe.aeiiater HO8.

thereof, through which the rim portion 165 of the upper maintenance molding 104 can protrude and
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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 520. The arm 520 is in turn connected to the paddle 507 inside the nozzle
chamber 501 by means of a slot e.g. 522 formed in the side of the nozzle chamber 501. The slot 522
is designed generally to mate with the surfaces of the arm 520 so as to minimize opportunities for the
outflow of ink around the arm 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 5063R#iEh Persyiddshhe HEeeSEaRY power Amer eshttol Siretity fortié%hdzzle arrangement.
The conductive eurrémdresaitsnininedtidgiofthéaitride layer 517 adjacent to the post 510 which results
in a general upward bencingobtReratin 20andreonsequentiatejettiomaf inkmbut286f4he nozzle 504. The
ejected drop is pxiniaeh onna page:ia e usualmannesdorarninkjetbprintapas pieviously described.

An allay of nozzlg,arangemantsaanps: ivined:0.a540 ©rHRS asngleprthead. or example, in Fig.
36 there is illustrgied a-pRMY:seGlionad ¥arQus. 3ty eW Whichcomprises multinle.ink ejection

nozzle arrangemeliis aid 4t 0 Infetleaxed dnes.se.az ie for.a.iihead array. Of course, different
types of arrays can beUformulﬁtJ%d cludin %ng color arrays etc. he cqnstruction of the printhead
t a

incl

system described can 5’Fgéséseem alﬁ{s;fﬁac%ﬁn : rd MEMS tec %é&%&“ fﬁr%oﬁ@%é,souﬁgglaénmodification of
the steps as set S0t 1 BSELAETIY Erttidy IRAGECEARSR KGN SHEABPArSUE (19 41" to the
present applicarft*figstoRte & Grihit Hara /ity iRt BT ABH BY Ero<ss FFERsEE™ Y The integrated
circuits 74 may berarafyetittriiaiébenwesh SO0 d 100 000 0Pt hbeve desenbed ink delivery
nozzles arrangeddloaipitssuifacegidepending tponitelongthohtherintegratetherahits and the
desired printing propesies:yequired. Farexample; foriparew mediadtonaybepassible to only require
5000 nozzles arrapgedlangthe surace.ofthe.piinthead asaemblyitsachiave adsgsired printing
result, whereas fopwidgr mediaa:minimun.ofhd 0.000: 20,080 91R00Q nezzles may need to be

provided along te JenatN.of ing.PHOINGAAASSEMBY 10 Aclieye the. desied B@in;m%]erae,sult- For full
colour photo qua;ltgttgggnage%%ﬂ A4 or g§t§§ttﬁ1ﬁ u]slh%e.d tﬁgg ia at or around 1600dpi, the integrated
: 0

circuits 74 may have 4824 nozzles per color. ere re, in the case where the printhead assembly 22

is capable of printing in° A B8IBHFSTE R oK P& G TS 8 e Eireuits 74 Al haVe Sound 53396
nozzles disposed uHl(HE StttacetherBGEtHHENR 388 HhBrétREpiiititay Sssembly 22 is
capable of printidgrepritting Hiuraspacr Kesoyt iIKhRagda i efiRativey) thisnay e Rya 82944 nozzles
being provided ohathies8 arfacaof theirletpretétireirdelts 74 bdn dlihsirchr aniargemendsz the electronics
supporting each sio2zle:igdkeosameided by fingpmanner in which theduadividwaldrk telivery nozzle
arrangements may:hercenirelled-withintheprntheadnssembly 22:mitbaomedra descepbed with
reference to Figss 34ea 4 the mifriGs-Shbsh QN S.ARAYSIY ISVLQE e niegratechchiaritfd-and its

connections to the: S0PEG davice.(discnssed.ahovslRravided.withinhe,coniral.glegironics of the print
engine 1. As disqussed gbove, inigarated il d neludes.a nozale, gore. ATy, Q1 containing the
repeated logic to fire ea,c% nozzle, an nozzle ¢ ntrol ogic 902 tg generate t e,t,mln signals to fire the
nozzles. The noHIdCBHHST B3 003 Tebatved ASE RER (E"SBPEE Hebitaryis 2 hith-speed link

The nozzle contBIT8HIc 802 & conflired 8 B d Bl aata'ts the HHZAR JiY4Y) ¥6Pe for printing, via a
link 907, which ni4y Ba i thdl fiRine rir Btediic AP temedisr s tanisand site Poperational information
about the nozzlehartay toreD0lrisccormunicaten Faektbothie wozz2keonttohtogies902 via another link
908, which may bemaisenprovided orrtlie electnical wonfiectaric 103 afhe: npzptet arrdy! ¢ore 901 is shown
in more detail in Figac38ancha39: dn-Imge-38,1iwWill be seen that the nozzle array core 901 comprises an
array of nozzle columns Qitd fhe-amay.ineludesafrelselecishil registerSl dandiip to 6 color

channels, each Qfa%é’mQ'Brir'ﬁiﬁgQE@S%@QQam{e@acﬁ}r5@&9&9&@3%@%%?&1@Qni.;SEﬁEllge]e%em o4 As shown in Fig.
39, the fire/select shift register 912 includes forward path fire shift register 930, a reverse path fire shift

register 931 and a select shift register 932. Each dot shift register 913 includes an odd dot shift
register 933 and,ap,gven dot shift register 934. The,odd and even dot shift registers 933 and 934 are
connected at one end such that data is clocked through the odd shift register 933 in one direction, then
through the even shift register 934 in the reverse direction. The output of all but the final even dot shift
register is fed to one input of a multiplexer 935. This input of the multiplexer is selected by a signal
(corescan) during post-production testing. In normal operation, the corescan signal selects dot data
input Dot[x] supplied to the other input of the multiplexer 935, This causes Dot[x] for each color to be
supplied to the respective dot shift registers 913. A single column N will now be described with
reference to Fig. 40. In the embodiment shown, the column N includes 12 data values, comprising an
odd data value 936 and an even data value 937 for each of the six dot shift registers. Column N also

includes an odd fire value 938 from the forward fire shift register 930 and an even fire value 939 from
tha ravarce fira chift reaictar O21 which are ciinnlied ac inniite t0 2 Mmiiltinlevar 040 The niitniit of the



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, cost and
perfrnmance. However, in other embodiments, the Pr signal can be applied globally (ie, is the same for
all nozzles), or can be individually tailored to each unit cell or even to each nozzle. Once the data
is loaded into the latch 942, the fire enable Fr and pulse profile Pr signals are applied to the AND gate
945, combining FPINE#eER e AE: Fetd efect L dbt"sf IR TET Bashachga tHat €ontains a logic 1.
The signals for ezt ndiz Hevetram fetcaressuimrsarized Thithe follaivinty tatle s 9" Shown in Fig. 40,
the fire signals Fhase stoutedioh: dadiagienadssto Enabbecfiringpetsonerpeior impthe Ganfant column, the next
color in the followirg-golumaanthso enchiusmaverages-thacu rent-demanddyspreading it over 6
columns in time-dglayed fashioRurnc: or Thedel lchesnand dhedatshes ieneing themarious shift
registerg are fully,static.nthis embogdimants and.ar %o@é\é@§ﬂ@§§%sﬁa§ Q‘f%§i:9&%§@§ gonstruction of
atches is wel kngui, g gse: skllern et AhRARIAL KA SRAIESIIEY angdesign, and so wil

not be des.crlbedf in detail.in this o as much as 20 kHz for the

In the printi uncaip%eg state, t-}I;e retainer eiement 1%%3 sthﬁ ia guide an

printer unit 2 cap able tm printi pm, and even more er sp eegs At this range of
nozzle speeds tﬁ’édgrﬁ%ﬁﬁi Bt | ??T( fﬁ%\ﬁ“&‘&ﬁ”ﬁé Séf@%’f%o"’b‘}l/wtﬁ“éfaéﬁ‘ffr%eﬁ? Eﬁ‘fﬁééae %ﬁﬁﬁly 22 is at least 50
million drops pePE&EESAE BHETEP ¥ tHEumber 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 fivetie pieferably 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. T cLMNEAUS YL iR QiASNITiaccaMMAdalie.printing atthesespeeds, the control
electronics must;bgabledo.determing whethera.n0zzle.isfa eiget adraR.afink atan equivalent rate.

In this regard, 'ntéameﬂmz%@gg%eznage cmrgge%mwﬁa mmatug%rmlsn&qzdetermme whether a nozzle

ejects a drop of ink at g rate of at least cradlg(}!nlltqg determ 6%'95‘%11??{ PSRN, This may increase to at

least 100 million determlnaftlonstpearl S?COH or at least million determinations er second, and in
¢ irame, struciure

many cases at |55t T billiSn SERRHAtiORS Bar SSEBRY fif fhe Higher-2heed Higher-quality printing
applications. Cﬁ‘B?“’t‘H%eifﬁﬂ@F B %*bf the ﬁ‘r‘éeé’@ﬁf iﬁ?@ﬁﬁ%ﬁ“t %erdﬂ)‘b%“tﬂ&@r @Eftanges of the
number of nozzI&8 $a\ieied! orPrpreng el asdeir bR 2D oGt erWith Ti@ W oz fring speeds and
print speeds resutis dah’ ared prires e ddrobit ldastdS8iteni® pér Skcbimdiodmd!depeirding on the
printing speed, atieast 100uem2 peresecandsipreiaralsly: at ieast 200-emd pemsetonedand more
preferably at leagt&00 1cm2ipey second atvthedhighersprads Suchan arsasgemantprovides a printer
unit 2 that is capahlesehprintinean-areameh media alispeeds netarevieusly.attainable with conventional

printer units. MAINTENANGE ASREMBL Yonsised BEDAIRIRNANGS ASSEMNY. 23,18 $hown in detail in

Figs. 41 -44, andaaghpgreg\]/ s¥emL]lo anQeliag 1§ it is mounted between the posts 26 of the main body
20, so as to be posmonecjk ace pgnt ea assembz/ %1 The mai nten{?}ncg assembly 23
fve ass e 11 er %?‘Id late 111, osite T

t ted 1o 1
generally consists of & mMaint é“rllcgnce ERassis 88 WRILH reCaives the Variong Bamponents of the

assembly thereiff*The" maifiteHEHEE: Ffé§§i§e§§bisl hzn ERBPRSFHT S1°Kh dpert ‘é‘ndé’&”éﬁ‘ﬁﬁnel having a pair
of upwardly extefidiffytohtyliEpieas 8P anits WHASWHICh Breshkpeet &5t Gveithe posts 26 of the
main body 20 arrdrengage withttheetaiving ! projedtionks frovidedeetHereon tolséctr&the maintenance
assembly 23 in pesitiondi¥he: maintenanageh8ssis38dsmate fromiassuitablenetaismaterial, having
rigidity and resilieage, sueh-as.a piessaed steetiplaiess of hhedhase.ef enmaiatenance chassis 88 is
shown more cleaglyinkige 4304 poelides Breentralyplosated.remavechpartion2Qsyindow portions 92
and spring arms 21 extending.from.gither side.of the.wndow.pertions 32-1lhe iniggral 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 equally be a separate insert placed into the open channel of the
chassis 88. Agdgid nsert 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

S
e?!l'édq



molding 93 are provided with air vents 98. Air from the vents 98 flows through filters 181 to ventilate
the maintenance assembly. Two pin elements 99 extend from the base of the lower maintenance
molding 95. The pin elements 99 are connected to the base via a flexible web, such as rubber, to allow
multi-directional relative movement of the pin elements 99 with respect to the base of the lower
maintenance molding. The pin elements 99 pass through two circular openings 100 in the base of the
rigid insert 93 and into the window portions 92 of the maintenance chassis 88. A retainer insert
101 is supported on the pin elements 99 within the lower maintenance molding 95. The retainer insert
101 is coated steel and provides rigid support for the strips of absorbent media 102 retained therein.
The absorbent media 102 is a generally an inverted T-shaped assembly of separate portions - a thin
vertical portion which extends upwardly from between two substantially horizontal portions. The
absorbent medid¥09°M &y BEhTSEE R oMearRF PR B thaldiTal CapaBid b apsorising and retaining ink
such as urethanerfdarmdnctbie fikeositonedaimictsfitive fabiie 103 qiteolrerthelithin Wirtieal portion, around
the two horizontalsportionisysgidthen attache sto¢heirgtairemindert 104 to vetainitherabsorbent media
102. The microfibse-fabier .03 draws:intenthe:absorbent media 102. An upper maintenance
molding 104 fits over the lQwelmainienants molding.95 iornelasethesmigrafibresfabric 103,
absorbent medig,J,Q2 and.retaingn ipRer.l Odutherehetwest: Jnhm@@@{hm@,i@tg‘e@@@@% molding 104 is
attached along ifg, m&tomgrig&%&%m Mfﬁgs&f HREJOWEL RINIENNES m%!g'gz&% via an

appropriate adh(?zsg Wag eyl |{19) rim portion lqg exteﬁgs t?le ond the thln vertical portion
of the absorbent medi Qpe B2 Coverec 1r\eﬁlt mlgzr% bre;faﬁcz 103, arI‘rhe Jim oI ?6?1:{?05 2deflnes an open
perimeter seal féreswépaﬁﬁ Fhd RES2168 Bf S gl dad BES8MbRy ™22 wite e &lpper maintenance

molding 104 is U?‘Bﬁsgﬁf}lﬂiﬁ Cappirigeeohact Fﬂﬂ“tﬁévbﬁﬁth‘é’éva"‘g@%‘ﬁfb‘f?“gh thq Pi”ﬂq?g arrangement, the
upper maintenareEemotdirite Te@ e RSt fabt e D3 wtrs grpet Yhédiav1ope Fetaifier insert 101, lower
maintenance mdleife95 Gnerithelrgidinsart 98 5erpsantap PimgeunitorhiChe isigdaptéd to fit within the
maintenance chassis@8nancis sYpportedon thespringhadrmsithereef: Withispdiiswnit, the microfibre
fabric 103, absoheni:media:kQ2.andthecketaineninser:td farf-asubssmit supposted on the pin
elements 99 andmoxable withinthe spage defingd-hy.thglowermaintenanse.maldiag 95 and the
upper maintenange 91 1304 sensorAz%ﬂ'%HQWﬂs'Boﬁ'&d%seEQ?t&ea;BH NG YRl is.held.in.place with a

retainer element 106 that fits 09\49&119 e Upper majntenance molding 104 and secures to the chassis 88.
The retainer element 106 is essentlaT in the form of an open ended channel havmg a slot 107 formed
along the upper surfaceTh&red tﬁrtéeué??%ﬁ"iaéﬁo 18 PR eaorslsc(j’ﬁ‘ b5 oF (A& Uppér Mamtenance molding
104 can protrud&HHee ‘Eéﬁﬁﬁiﬁﬁlﬁcﬁﬁ@d@‘@%l‘ﬂh‘"‘ﬁ%‘ékﬁ?ﬁﬁ?ﬁ?&ﬂl ASSEHRBY ‘%QG’W’?@ UPPEF surface of the
retainer elementPe®'is EliriEPaTieactS ad® niediangl e asT sy Hﬁrﬁlﬁ'@ directiopp7PraiF assembled in this
manner, the contpbtfie rigciofcti@maitterahcevassertly 23varercontairedrwithimmthie’ fetainer element
106 and the chassis88;s sueh thatbethith: Uppermaintenaaceineiding 2¥-can mave with respect to
the retainer elementsL@6:ta captaaprintheattqassemhily22qnand the microfibie fabris: 103 and
absorbent media,}Q2.sanmaveith espestdaitie uppeimainienancemetding:foicentact and wipe

the surface of thﬁJkQ%'%% %&Q&PEﬁ@ﬁﬁ%ﬁéﬂr@éﬁ@m}é&%am gerP@Qoﬁéé?m%( Ahdsatiachment of the
maintenance assembl b ame acmamrpgsﬁ% 26 of the main oqxf%o the catch element 94 of the rigid insert

y causm oked €n 3e'main enance actua

extends from the centr mqved pgrtlon 0 the chassis ue to the actlonbof tzhe spring arms
% c 10n Wl in tumn ng% .the cgteh element the nal tenance agse %
91, the maintenance Ui previously defined) 1s Taise from ase o assis 88 such that

the rim portion 16%°5% itﬁépﬁﬁﬁg‘rpf’ﬂé?fhlt(gﬁ%ﬁ%aétf%fm Tﬁﬁt‘é%f%ﬁdgé“l’llffgtfﬁﬁ?ﬁ%r ng’f‘lO? of the retainer
element 106 and$ §# eappiligEOMACPHRHTHE Britiieal Sesd iR 22 Phig&tatE i&$hown in Fig. 44
and is referred tdeass thalcsipphtnpStatanipiiereby the nozzles of the printhead are sealed in an almost
closed environment witkritigesrimoptution 2053 Bndrareflessdikely dadelrip but and<loghwith ink. The
environment is almesi:closedandaonhiutly:closet, soithat:the inmaiatenance assembaly is not prevented
from moving to the upcappeesiale hecause afamilt veGuum ereatiedwithinithesimi105. To
remove any papef.dust.ar therparticulate matter present in the vicinity of the nozzles of the printhead
assembly 22, the surface of the printhead may be wiped by the microfibre fabric 103. To perform this,
a wiper actuator present in the cradle unit extends into the window portions 92 of the chassis 88 and
contacts the pin glgments 99 provided in the baseg gf the lower maintenance molding 95. Any upward
force provided by the wiper actuator on the pins 99 causes them to project further against the retainer
insert 101, thereby causing the vertical portion of the absorbent media 102, which is coated with the
microfibre fabric 103, to extend into and beyond the rim portion 105 of the upper maintenance molding
104, until it contacts the surface of the printhead assembly 22 proximal the nozzles. The presence of
the microfibre fabric 103 ensures that contact is minimised and attracts any ink or moisture present on
the surface of the printhead assembly 22 to be retained within the absorbent media 102. As the pins
99 are free to move in any direction, any lateral motion of the wiper actuator will cause the microfibre
fabric 103 to move laterally across the surface of the nozzles hence performing a wiping or cleaning

function. Removal of the wiper actuator will then cause the arrangement to return to a position
wheaereahyv the microfibhre fabhriec 102 and the ahenrbhent media 102 are helow the <cirirfacre of the rim



The cradle unit 12 is shown in relation to Figs 6 and 7 and generally consists of a main body 13 which
defines an opening 14 for receiving the cartridge unit 10, and a cover assembly 11 adapted to close
the opening to secure the cartridge unit 10 in place within the cradle unit 12. The main body 13 of
the cradle unit 12 includes a frame structure 110 as shown in Fig. 45A and 45B. The frame structure
110 generally comprises two end plates 111 and a base plate 112 connecting each of the end plates
lll. A drive roller 113 and an exit roller 114 are mounted between the end plates 111 at opposing ends
thereof, such that when the cartridge unit 10 is retained within the main body 13, it sets between the
drive roller 113 and exit roller 114. The drive roller 113 and the exit roller 114 are each driven by a
brushless DC motor 115 which is mounted to one of the end plates 111 and drives each of the drive
and exit rollers via a drive mechanism 116, such as a drive belt. Such a system ensures that both the
drive roller 113 and thE'eX1bAET P14 Sre uilen e eathe SprEtr s BhLtres a’shigoth and consistent
passage of the rriédradtisreiniiierpristdengimiae dive’ past e gintheddadsEatsty 22 of the cartridge
unit 10. A mainteharide! trivecas semibhe idrqs! mednteddtotheotlye fdmdeplate #H opposite the DC
motor 107. The maintepanrcediiveassembly tdvcemprises.amotor i whichnisroperatively
connected to a maiteRaneegeatlidandsa wiger geardlthemaiptenancagear119 is in turn
connected to a MAIReRaNce.AGtHAREL 12l Whigh dsigdhefarmef atadshaving.arbgeked end that
extends a distange within. the, base, plate 112 Lhg.heoked end of the maintenance actuator 121 is

shaped to be received,wifhin 5“&&%%%%!3%% 3e:05Ine maintenance assembly. 23,50 as to

raise/lower the upper rim ortion 105 between the ca ping state and the Jorlntlng state. The wiper gear
120 is similarl meunted %et ef:n WO arms 136C with eacl‘jﬁ‘.éhe ar%\ %1? mrgna c*aw FmaoPl 137 to rece ve.ancif . .
y connected to a wipér actuator In the Torm or a rod "having a pair of projections

extending thereffSi TREAIpETPALETALOP 122 SRl Ekee RaE Witk e BASS DIATE 112, and the
projections are pbSRISPREBPERS Yt WHER Eetdtari 22 s&FtnataHes/ ré atihed Witk the window
portions 92 formed indtreiiviiseof the maintenance chassis 88 so as to contact the pin elements 99 of
the maintenance assemblyr 23provide sEhgmmainteénantedrivenasse mebiyel b7 shows, in isolation in Figs
46A and 46B. Asiihemeoter il 8. hi<direstionahioperationofdhemmatne snwererirection will cause the
wiper gear 120 tQ/neve.d Rt uR iRl ockii 56 ditastionasshowin:EighdBop.d e gper near 120, has

a raised portion {23 formed on thesuface tersefwhigh.comes ia.contactwith.an.arm 124 of the
wiper actuator as the Wiper.gear. 120 rofafes; As the.raised porton, 123,e0ntagts the, arm 124, the wiper
actuator 122 pivots S| C1h; ;[hgt tthe P%ogectlﬁ?fnagorgnezg yf]etgeo move in an urpwgrgudlrectlon through the
window portions 92T thé maintenance chassis 88 and againal the pin elaments 99, thereby bring the
micro fibre fabric 103 AJ5ieT He’ dUtaee! 8fﬂfﬁECBr]ﬁ%ﬁé%‘%&éﬁ‘nﬁ?ﬁ)Sl’i“ﬁf{jﬂté?%?éﬂgﬁw of the wiper gear
120 will result inedim 24 ferstnin gl hdutdiFpgsitisroraerahisvernsnttaibe applied to the
wiper actuator 129indvef tey thiaipreséndecdfshididditionabangitdredivéa ptrfioriddBfrmed on the wiper
gear 120 upon whidhnthe @inn dR24idies causestheentirewiper actuatorstoimaveltatérally against the
returning spring d6orAssensorrdenrent 127 is provided to sense the position of the wiper actuator such
that the state of the printhead.can-be seadiheaetarmined. me .odPiEderite contrahtheicapping state of
the printhead asgemil: 22-th&:MatoL-A1Bds raversaetesulingdn the.winek agas 12Q moving in a
ciockwise direction, a3 shQWIN /3. 404 A5 CUNIEHGICkMER AIGGHAN S SOANRIN Fig. 46B.
Rotation of the er gcar 120, 1 (his.Alrechon ersies. hat e Wisl.achalol plypls,in @ downward
direction away from tlhe maintenance assembly i ovve\ﬁer as s‘hown more cleaﬁy in Fig. 46B, this
rotation causes & HiFP&r Year i BroViddd o Tise Trifter SLTTAEE oF e WipEl §&dr ™D to engage with
the maintenance*geaf 1Y aha T tam tans? i idihtefaf dE gaar- 1 {6 State’ifl & counter
clockwise directiBfil{asrshivafrin'Eigz4e B Siiiedyssarprdfection 129 formed on the inner surface of
the maintenance gear ¥ econtactsth pivordmesiB0iofthesmaintehandelactuatomdR4, thereby causing
the hooked end of themairtenancelatiuatonio davestind downrwardpditeetionsowitick in turn grips the
catch element 94ugithe raaintenance assembh:23ucausing her uppeairins peikion.da5 to retract and
assume a printing.gtate. iSimilacly. the sansar.element 1dd crRRSeASEthe pasitign ofthe 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 receiying@nd guiding the cartridge upif 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 | O is orientated
correctly with respect to the cradle unit 12. The control electronics for controlling the operation of
the print engine and the ICs 50 of the printhead assembly 22 is provided on a printed circuit board
(PCB) 132. As shown in Fig 45A, one face of the PCB 132 contains the SOPEC devices 133 and
related componentry 134 for receiving and distributing the data and power received from external
sources, whilst the other face of the PCB includes rows of electrical contacts 135 along a lower edge
thereof which provides a means for transmitting the power and data signals to the corresponding
electrical contacts on the flex PCB 79 for controlling the nozzles of the printhead assembly 22. As
shown in isolation in Fig. 47, the PCB 132 forms part of a PCB assembly 140, and is mounted

hatween fwo arme 126 with eacrch of the arme havina a claw noartinn 127 ta receinv/e and retain the PCR



The cover assembly 11, is shown in its closed position in Figs. 49A and 49B, and is pivotally attached
to the end plates 111 at an upper rear portion thereof A pair of attachment plates 147 extend from the
cover assembly 11 for attaching the cover assembly to the end plates 111 via a pin 148. The
attachment plates 147 extend beyond the pin 148 and have a hole formed therein into which is
received the free end of the tension spring 142 as discussed previously in relation to Fig. 48. When
the cover assembly 11 is in the closed position, as shown in Fig. 49B, the spring is in full tension which
in turn causes the PCB assembly 40 to pivot towards the closed position, as shown in cross-section in
Fig. 50A. In this position, the electrical contacts 135 of the PCB 132 are in operational contact with the
corresponding electrical contacts of the flex PCB 79 of the printhead assembly 22 such that power and
data signals can be transferred therebetween. When the cover assembly is moved to its open
position, as showiPif By aots e Bitadhhiehtprdes a7 pivbiolaids et rEnt b the cradle
assembly therebyrrefierngetesndivh et spritg Ta@samd éasirgthe spring to become slack. This in
turn, allows the PCB d&senmbiysdobpivbisaiwayimto endopennpositiol emstidvemt incFigll50B. In this
position, the eleatreal cantactsdd5 of thelRGE A3Rmmeve avyayoframheentacting thencorresponding
contacts of the flex:REB.#3:0hthe printhead assembly-23R dadheraby enablethecarsidge unit 10 to be
removed from thg.cradle,ait112 exena INARIsHegArds the Act ofopening/slesingd.thgsover assembly I

also performs the.(Wngclion.ofdisengasingispgadi.clestical sommupnicaipnsbetwieen the cartridge

unit 10 and the Cradle\krmltt e Cover assem[;?v IP91 e © ese% pos; ;el} as shozwﬂhlg(;f tt’]&lci: E}/S?‘Jlr“i aslsslembly 11 includes

a number of dockln%é)orts 149 formed |nt e U{z er surface thereof In the embo |ment shown there are

ful on whigh,in seg the PC 40 to pivot towards the close, osmorz
five docking ports 149 Provided  with 2Aeh ARG portCSHEEPshGINg t0Bhe df thaink storage
modules 45. Eadh TSERHY poFte1 2 hads B AGpitar ff‘ﬁ?ﬁfé Sililop ?d%d%?&‘hp\%l@ﬁ # dhaped to receive
an ink refill unit feReatppIsAreraf he ke usalitneStorageifs i l8s s PR Thercdiedify! shown in Fig.
49C, each dockimgrpidy£249 hagariargescibstantibdypeiroedahenpering 151 and two small circular
openings 152 provided'theteinysvhictbenabledhaedetiveryiof inkdetweerrthecinkchefill unit and the
cartridge unit 10de0counin thermanner asndescribeddnalonsy ric-houni-shapeagiapanings 182 are
positioned at the;cotnersifsaach dockingpaition 14 taseceie.lnedag snstricteractuators on the
refill. These were by H%ﬂé{ogé’?%%%%@%ﬁ%%@?sﬂ% 1R Jognksiorage Medides;4n.and are described

in more detail bealgayv jiy (Erznegfl)!lltééjtglltthe cmrespgﬂdz comac§ ogihgta V}géBQQIO hieepglr!ﬁllégdta\%?mgl 2§upp|ylng refill ink
to the cartridge un| 10 Th | Il unlt § VI ed as a unit comprising a base assembly 156

which houses int&ThaITRK T g ?lffm “Shponen E’smglr?d R eover 157 Which fits over the base assembly 156.
The base assembly afnti’& f\%‘Fdﬂ%éﬂcbﬁp??f&‘ﬂ%&’éinﬁfﬂ‘ﬁ?%{ebﬁgﬁ& At AR e 58E assembly 156
may be moulded 48aesH e HreEETER iFPEBEHBHE. detveentbierifitra raiid Bf thieiisB ddsembly 156 is
shown in more detail iReFitie5E® adenétidesa tideeepoitiony 1604kt projoetsitrekefrom and which
mates with dockings périct49 formedrintive tcovériassemily i tovetan daévinkddlilbumit in docking
position. A substantialaylindeicakiakng uilethe3.alse projeatsdrantihe: underside mf:ithe base
assembly for delivesiagonkinto theeaatyidge wpit 104 twionvalvg.aetHatingpins.4b&ialso project from
the underside of the hase assembiydhp foraciuaiingthe inlet and,Qilgtyalyesotihe ink storage
modules 45 respegliyeli 10,11, cbodlmERLS) ch&wpdpgnﬁgtwm\r{m?s%aawmgo%m;g}@ have a tri star

cross section for 99‘1 uni direction tha fpn resistance an Q chip 161 is also
K nﬁ
provided to prOJepct from the ﬁmﬁceerng J > of the base assem ‘W fé@ umtg as a plurality of QA chip

contacts 162 expd%eH THEBBATIME ST 844 by a QA chip reader provided in the cover assembly 11
when the ink refill unit 55 i??ﬂ’&‘hk@&“ﬁié?é\ﬁﬁﬁ“s“mewtébﬁé’fﬁ‘ﬁdf UAtEPEIt Brofetts from adjacent
each corner of theedade Heserisly: 1560FIve bolsiricisi dettkivhsitosdrdstghtyiaréuate and rounded
at their ends. The<GonstractordapetiarésGe(deeiFigreldyinctive 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 agtiaian 190 with its corresponding aperture 60, and the curved surfaces intuitively
guide the other constrictor actuators 190 into alignment with their respective apertures 60. This helps
to dock the refill unit with the interface 61 quickly and with minimal fine positioning by the user. As best
shown in Fig. 51B, each constrictor actuator 190 has a buttress reinforcement 191. This gives the
constrictor actuaiss:k90 a high bending strength jp,order to withstand large lateral forces in the event
that users apply excessive force when aligning the refill unit with the docking port. 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 needle 164 extends into the
cviindrieal onitlet 152 and ie crirrniinded by a ceal rina 1AE which ie enrina loaded via a comnraccinn



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 collapsed. The ink level indicator strip 282 is initially in a folded state with the
indication portion 168 being located on the strip 282 so as to be hidden from the window 169 when the
bag 163 is fitll. The strip 167 is attached at either end to opposite edges of the bag's upper surface. A
point (not shown) intermediate the ends is secured beneath the transparent window 169. When the
bag 46 fully collapses the strip 167 lengthens and unfolds. This brings the previously hidden indication
portion 168 into view through the window 169. The use of the ink level indicator 167 means that the
one refill unit 155 can b&suséd 6r tisieratil Bperatioheriritaefam uMit /& HEr fiilyexhausted. This
may occur when'thérarigunt 6Bk nétessaryifenmafillirg threeorrespontlihgonk storelge module 45 of
the cartridge univi @fitirgneroperatidn isviess thidh fheveapaeivpofithie refillenite assemfthe cover 157 fits
over a portion ofathechasey assenabiydb6oterenciese thiennlssbag 1631 aneink lewvetdadicator 167.
Likewise, U-shapegk deekingsekasp 183 fits over the cover 157 such that its legs extend beyond the

base assembly 156 to gpgagedhe catttidaewpit k0, whendacked: Glins 440,Q0,.0pRAsiNg legs of the
clasp 183 snap logk onio thesi ?eecefnmergertm%h% &%JI&M&QQJQ%BH&&@J'L! WOl LS substantially

fixed relative the cove (ﬁ sem Je and ef |C|e\nt transfe pposing pair of

r relia
leaf springs 184 exte r‘c?ﬁ%f?‘r‘%s‘}f&%“égc mig 9 O?Ckﬁlé pom ! ma?ay%%’drrécéatsmggo%%rs]f%the sides of the
cover 157. AdjadehtSSth e S Ts %thf)P\?%etais@‘%bﬂe%lderltve&%méhé thee%“fu%&?ﬂhﬂeﬁge 186 on the
side of the cover“’fS"?"’er‘ﬁ %a‘ﬁl%§Hé§5?ﬁ§°lé‘§§cbﬁ‘ttﬂ/§ted1’§i‘eh’8%\?é{?éPﬁ%afﬁ‘élbb vtargs etigages the fulcrum
186, the clips aré &V petriisi sty te nikineans erfysyEnventivith thbe cabeddge bain 1o, A label
panel 188 is fixettodtirewuter Serface ok thetclasp 283 Fhedabelipaivel! b88igarridisplay trademark and
other informationed triaigiysatsosbe colouneddioimatigivthie inlewithirvthe:refitksidhe fabelspanel 188 also
has finger grip pasisd8%oneachdegi efingetgrp: pads 189 mrepestionedsg that finger pressure
at these points wﬂtpoééegmethehtqsce RIthg lgaf.springs k8 d.ta denartheqcling: 1 70 out of engagement
with cartridge unit 10. Th {6 fll k4 57 AR 360 %scwttefﬂcetfethﬁhgQggmgnmgrts%% of the cover

assembly 11. Fig, 5 V\{§ the {ej unit 155 do Igeg irec y ith one of the in grfaces 61 of the
(]‘-nSt] tor actuator 0 ly arcljaté an 1oun the I én censtr]ctlor aperiu
ink storage module assemb ly of, e carttrl ge unit 1 he cover assem fi and remainder of the
n 0 e carl

cradle unit have Beer re?nove d%or Sanit e Ferr ﬁﬁlfofé*fvondln aped;’ thﬁmundéd Biich that it can only
be received withif tRE“HHERIGHEP 199 1 o [articl PSRt 8ﬂ°rT"h‘éa‘(8hél dfBdch leg of the
li-shapes clasp T8Faralsempfiea it uiffe ranthiiiee §oithat grduberlis resgrikenaitempt to dock the
unit 155 back-toJfiomte Fsemeyiliridiriea mkeoutlat1 68 i offsetdrom die fatefdl wantek tine to also guard
against back-to-freritcd ockingyefidhehnefillaltit-lbioAis: prenvdousiydiscussed, Fibe Ibaser of the docking
port 149 has a lasgeeircutaropening il intdowdich is reeeived dheoaydindrcaldakooutlet 158, and two
smaller openings;dn.dhiawhich the ¥alveaetalons.d RRareueseived thegrasssections of each of

these |nteractlngfdegemgm%@ggehgﬂegtevghtmggogg;&g he correctly coloured ink refill unit, in the correct
orientation, can be used fo refill each particular |@k Storage modul rex ergﬁglbe the two tri star

GVe w1 1 re [eTenice 1o otor ac] Lzators
Cross sections of the va Ive ﬂCtUE‘tora mo ) can each b rotated to give a large number of combinations

¢ i

that will only mate with corres onding tri star apertures, each with a matching rotational orientation.

A QA chip reader 172 E’%’@%aﬁf‘&/’iﬁ aﬁhoﬁ?éaﬁgg‘é RSP E db CRINGIBT %8 PRSI G with the QA chip
contacts 162 of tREOR AP T T B ths retii it rss aneiteddiieg and receiving information stored
thereon. Such informafigfiritdy thnclaldést e stbfage Capacis dfithecredilh tnit 6% (aegf, about 30 to
about 50 ml), theebleurofrth&irik containedhiithindthenféfilagnibd 5 Bfand theisturgehof the ink
contained withindhesink irefilk usitdlbbndheppfermatiappcandenteadiy transfered:tosthe control circuitry
of the cradle unitad Zwhendhesefilbupii-laonis docked iviaposition withinthedagking port 149. For
example, the conlrolgireuitry ofihe cradie Mhikde dsable.ta.determine which of thedpk 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;4%,{sge Fig.I0) 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 by the tri star openings 152), are aligned with the smaller circular openings 252. As the ink
refill unit 155 is brought into position within the docking port 149, the ink outlet 158 of the refill unit 155
contacts the ink inlet 15 of the ink storage assembly 45, and the valve actuator pins 159 contact each
of the ink inlet valve 16 and ink outlet valve 18. In this position, the ink delivery needle 164
penetrates the ink inlet 15 of the valve insert 49 as the spring loaded seal ring 165 retracts within the
cylindrical ink outlet 158 to fonn 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
1AA Ac Adiceiicead nreviniricelvy the ink retainead within ink han AR of the ink ectaoracne Mmodiile AR i in



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
engagement with the valves 16 and 18. As shown in Fig. 54C, contact of the valve actuator pin with
the ink outlet valve 18 causes the valve 18 to be depressed and close, thereby preventing further ink
flow from the ink outlet 52 to the printhead assembly 22. In this regard, ink present in the passage from
the closed ink outlet valve 18 to the printhead assembly 22 remains stationary until the ink outlet valve
18 opens. As shown more clearly in Fig. 54D, when the valve actuator pin 159 contacts the ink
inlet valve 16 antf'd&pfassed e VaIGer{ie vaive' Shans aftewiy &' pasdale fortheiiik to flow from the
refill unit 155 to thérsrikedsaj 46 Dt tittackibiebsee peddncifirtielnkdal 48h¢he ink is drawn
into the ink bag de@itethenpressureddifte rehtialcandasithe. ihkdbag 6-fikss andeexpanhds with ink, the
spring element 54maintains arcoastantiforeeibetweest thadnkbag 46 and-the yetainer element 55,
thereby also maintainiagan&anstant back pressure within the ink in the ink bag 46. This continues until
the ink bag 46 reachesijts:maximiihcapacity wherahye.presswe.ehthg ikuRrgsent in the ink bag 46

equalises with thg pressure L thesnk fte.rafillunit 155.and 0o.mars ink isdrawq from the refill unit
155. Bag cogqtgrcc%osgcgggu tgsr&}];ga ta(gﬁ%tiﬁggimrou the rfure q(gggqrégss the upper constrictor

0 per sirface of te deformable in at its ends .
collar 59 towards t%e ower constrictor collar 57 10 Bowt e s e&anels 5 mwar(Ifs and constrict the

bag 46. As discubSSd SBETE G TersTenca 15 Bi5° 1 e Bals E5RLRiciarade raed&iliblishes the
negative pressuf&'M e ik tatj4s 3etHPempeiite Peimoeer iy réfedidhd e tBristriction.

While the preserfEifRiBmtior ta beerii istraterr after aeberyed Witk iefarert e BYeXsmplary
embodiments théreof-vdriotsrabdifictitionsewilkberspparértctécardimightdaddilyibe made by those
skilled in the art withoutsdepartinenfron: therscopenaig spiriti ohthetprésentinvehtiomAccordingly, it is
not intended thatdhe seope-af theiclaimsiappended-heretode tunited.to:the degeription as set forth
herein, but, rathgmihal thaclaimabe breadly.constued: is .. LREeMgharthis shesifigation and the
claims which foligyy..unless R sentextraduires %ﬁgwi'%@m;*a&*ggy&%'éggmaﬁ@&gas@ﬂ%vaﬂaﬂons such
as "comprises” qr, ‘comprising:y will be, understoad o Imply,the inclusion, of a stated, integer or step or
group of integers igaggﬁzcgsﬂputl &%t.th? etxccrlust!]ont of any otktlebr '”5@ er or 1Ste~'§dor group of integers or
steps.  The reterence. in this Speciication 1o any prior publication (of information derived from it), or
to any matter wHIEHTS KAGWH: is Hot &t égkfgﬁ“flf%%teﬂlé“%ﬁé%oﬁ@f‘ﬁﬁ%?kﬁé%‘@a@é?ﬂ%nt or admission
or any form of sutjGestioA At BB atioNs (B F e RAH0 T oERPaaTrEricH) 6 known matter
forms part of theYdsmimdre deddraicknswiedyge i tiresiielt ot erdéavioirtbavhichetiisispecification
relates. WHAT [IBi@LiAdMEDriS 1 sAicariridgefdrianinkjet griftenstheteartricegendomprising: at least
one ink storage compattment pancimkfeed ey staradfor supplingoiak:frem theoreashdink compartment
to a printhead; angy cxha-Maintenange: siation fRLengagingthe printheaditapeifarm.one or more

maintenance fungtions..wheiein the. pinthead Nas a0 Alkay.of inkelectiop.nozzles.and  the ink
storage compartment has a variable storage volume and a displaceable wall section biased to expand

the variable storage voll me 10 generate a negatjive a|9ressunrlye ltﬂetg%£gl,osseut&qn§(t1b%% @3( acrllﬁ)es not

. Its Over a_portion € assem

inadvertently leak from the ink ejection nozzles. ,
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 feg 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 fulerum ledge 186 on the side of the cover 157. This pushes the legs outwardly, however as the

RRCO18-3G 164



2. A cartridge according to claim 1 wherein the printhead has an array of nozzles, and the
maintenance station has a capper for capping the array of nozzles and a cleaner for cleaning the
printhead, the cleaner being positioned between opposing sides of the capper. 3. A cartridge
according to claim 2 wherein both the capper and the cleaner are independently movable relative to
the array of nozzles. 4. A cartridge according to claim 3 wherein the cleaner wipes across the array of
nozzles as the maintenance assembly moves from a capped position to an uncapped position. 5. A
cartridge according to claim 4 wherein the printhead is a pagewidth ptinthead, the array of nozzles is
elongated and the cleaner is likewise elongated; wherein, a motorized drive actuates both the capper
and the cleaner. 6. A cartridge according to claim 1, wherein the ink storage compartment is arranged
to be negatively pressurized and to receive a refill unit for refilling the ink storage compartment, the ink
storage compartfiEnthaiit Bh T errate o ns CailATt e FafI Uit YA & FEerfacEh&bing an inlet valve
biased to its clos@&didwsfig\iration, the refill unit comprising: a body containing a quantity of ink;
engagement formation’s fo¥ reled@gbiiree ngaging: thdmidrfacesmaiiel The abelipded Véflver actuator for
opening the inletivailyeasnthexefill-tnitrengagesdhesik inierfacensch thaithernk:indhe body is in fluid
communication withitheink steragesampagtment. ié M casridgeracenrding taelaimat, wherein: the ink
storage com partmmg§ s@ﬁﬁ%ﬂﬂg‘e@ ;&@séae E_i%gﬁtbéﬁ_&y RIESSUFRERS force IR GRY §5’l¢§g§1§ur{mer co_mprises an
inftrface for recejying,a£afil it farrefilling the. ok starage-sompariment. the ntgifage having a

normally closed (I}I&I%te yalve I%qutgor%%gpogfl:l /RN ﬂgtlet valve, both in fluid communication with the ink

storage compartment; P%CQ 52 shows the refill unit 155 docked directly with one of the interfaces 61 of the ink
storage module assembly [1 of the cartridge unit 10. The cover assembly {1 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
the unit 155 back-to-front. The cylindrical ink outlet 158 is offset from the lateral centre line to also
gnard against back-to-front docking of the refill unit 155, As previously discussed, the base of the
docking port 149 has a large circular openiing 151, into which is received the cylindrical ink outlet
158, and two smaller openings 152, into which the valve actuators 159 are received. The cross
sections of each of these interacting elements are shaped so that only the correctly coloured ink refill
unit, in the correct orientation, can be used to refill each parficular ink storage module 45. For
examnpile, the two tri star cross sections of the valve actuators 159 can each be rotated to give a large
number of combinations that wiil only mate with corresponding tri star apertures, each with a
matching rotational orientation.

A QA chip reader 172 is also provided in the base of the docking port 149 for mating with
the QA chip contacts 162 of the QA chip 161 of the refill unit 155 and reading and receiving
information stored thereon. Such information may include the storage capacity of the refill unit 155
(e.g., about 30 1o about 50 mi), the colour of the ink contained within the refill unit 135, and the
source of the ink contained within the ink refill unit 155. The information can be readily transferrad
to the control circuitry of the cradie unit 12 when the refill unit 155 is decked into position within the
docking port 149, For example, the control circuiiry of the cradle unit 12 is able to determine which
of the ink storage modules 45 require refiliing 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 vaives 16 and 18 respectively (obscured
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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 8. A cartridge according to claim 1, 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. 9. A cartridge according to claim 1, wherein: the ink storage compartment is
arranged to receive a refill unit for refilling the ink storage compartznenn the printhead has an array
of nozzles, wher&if g treas i ink StErAGE CBnipArIHENEISATa tamed didéditive pressure to
avoid inadvertentink i@kt Hopastihe Yidr2edoding refill binbe s mprides-b &l wdrifaining a quantity of
ink, an ink outleteatidsaheegdrassuriZ irgranamgement, 45, adipereengagemrientdfdtyet eedill unit with the ink
storage compartmentythie repressurizingsamangement causes part of the unit to be inwardly depressed
as the ink from the bodysis geawainte the.dnkstorag g-compatmentthreughdhednk autlet by the
negative pressute il eseure.caualization; Ahfl UPan-suhsreaueat disengagement of the refill unit
from the ink Storﬁgﬁdcif?éﬁ}?é{@m%{étmmﬁa 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 153 from the docking port 149, the seal
ring is returned to its protection position via action of a seal spring 166.
As discussed previously, the ink retained within ink bag 46 of the ink storage module 45 is
in a constant state of negative pressure due o the spring element 54 applying a constant expansion
force to the ink bag 46. This produces a negative or back pressure in the ink, thereby preventing ink
from leaking from the nozzles of the printhead assembly 22. This back pressure also provides a
simple means for extracting the refill ink from the refill unit 155 when the refill unit is docked into
position. Due to a pressure gradient between the ink bag of the refill unit 155 (which is at
atmospheric pressure) and the ink hag of the ink storage module 45, when the ink delivery needle 164
penetrates the ink inlet 15, the refill ink simply flows from the refill init 155 into the ink bag 46 of the
ink storage module 43,
In order to alternate between a refilling operatior and a printing operatien and to maintain
the ink in the printhead assembly 22 in a constant state of back pressure such that ink does not leak
from the nozzles during refilling, valves 16 and 18 are provided in the valve insert as discussed
above. Beth valves are controled by the valve actuator pins 159 when the refill unit is docked into
position with the docking port 14%. The manner in which the valves are controlled is shown with
reference to Figs, 54A — 54D.
Figs. 54A and 54B show different cross-sectional views respectively along lines A-A and B-
B in Fig. 53 illustrating a state of the valve arrangement before refilling, and Figs. 34C and 54D
respectively show the views of Figs. 54A and 54B illustrating a state of the vaive 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 infet 15 and the ink iniet 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 135, In this

state, the ink outlet valve 18 is in an open position thereby providing & passage for ink to flow out the
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repressurizing arrangement releases the inwardly depressed part of the ink storage compartment to re
establish the negative pressure. 10. A cartridge according to claim 1, wherein: the ink storage
compartment has opposed wall sections connected by a flexible wall arrangement to define a variable
ink storage volume; the printhead has an array of norrles; 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. 1l.A cartridge
according to claim 1, 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’iritéftace s th At AR e acth aire datate theakresiff-d"prettétermined
sequence. 12. Alexrtddiefsditeordirytoeiaieule wWhigrsink bag therdaetriiedsatrtnged to form part of
the inlcjet printemafehtterelckives acrefilhihitforsefilimgethietioartridge; the printer has the printhead,
control circuitry and amirterfatesfor teleasalyly engaguty thenkefilll uit) andiockedthhe nefill unit comprises
a body containing.a-@yantitysaf ink aminkeutiet-ane amemanteircuitforstariaginiarmation relating to
at least one charaGteristicof the: RkeyhereiR duHingse, 108 Memenaclreyit:aigwscto the control
circuit to interroQ@J&e@%F@aé’%@amQ&tﬂf? v@ﬂlkﬂl@h‘ibgutqgf\i/gl&éqgcauses the valve 18 to be depressed and

close, thereby preventing further ink flow from the ink outlet 52 to the printhead assembly 22. In this
regard, ink present in the passage from the closed ink outlet valve 18 to the printhead assembly 22
remains stationary until the ink outlet valve 18 opens.

As shown more clearly in Fig. 54D, when the valve actuator pin 159 contacts the ink inlet
valve 16 and depresses the valve, the valve opens ailowing 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 35,
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 ¢laims be broadly construed.

Threughout this specification and the claims which foliow, unless the context requires
otherwise, the word "comprise”, and variations such as "comprises” or "comprising”, will be
understood to imply the inctusion 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 infegers or steps.
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is suitable for the printer. 13. A cartridge according to claim 1 incorporating a printhead maintenance
assembly for the printhead, wherein: the printhead has a nozzle plate with an array of nozzles formed
therein; and the printhead maintenance assembly comprises: a capper to cover the array of nozzles
when the printhead is not in use; and, a cleaner for engaging the nozzle plate and wiping across
the nozzles, the cleaner being positioned between opposing sides of the capper. 14. A cartridge
according to claim 1, wherein the inkjet printer comprises: the printhead which has 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. 15. A
cartridge according to claim 1, further comprising an interface for engaging an ink refill unit for
replenishing the cartridtfes g8 thrscinR et DNt S orapAses armKisierageieampartment;  a
docking portion foremngaging ities interfacetofhtherdarttidddetrecdskingdportibn having a base plate with
an ink outlet for ebrniection toranf mietsporbondhacinterface (@ntmative dgagameintformations for
releasably engagingthednterface;the.engagementfoumpations:hengfosmed.nm the transverse centre
line of the base platesthe-gentre of the ink outlet being spaced from the transverse centre line.
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16. A cartridge according to claim 1, further comprising an interface for engaging an ink refill unit for
replenishing the canridge, 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
guantity of ink and a docking portion for engaging the interface of the cartridge, the docking po’rtion
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. 17. A cartridge
according to clajmal; frthermmmprises an interface for engaging an ink refill unit for replenishing the
cartridge, the ink refill unit comprising: a body containing a quantity of ink; an ink outlet for engaging a
complem_entary_ Iilnk mIE%QQeefépgggg%@gdﬁ@ émggg@%{gag_iﬁgng from th_e quy for insertion in an
gp?rtuaeblntt:e |ntertfa|§;‘léelé?ft cnevi\@%[%% tgr(l}%!)lgﬁ%gl cross st;actlon of t;r(zQSpt:got is keyed ao8tkf sh?pg

efined by the apertu ensure ink refill js.correc SaHkidgane18. A cartridge
according to claim | e i%?t?@é%'if’/“é’pé’hmﬁ%%sr%’mI%ﬁft%@%gﬁishﬁﬁgrthg ecggg&&& the ink refill unit
comprising: a body contenfmennie=ten ik SRl BRYSHINY Bcomplementary ink inlet in the cartridge;
and a visualffd&%tor to provide a visual indication when a predetermined quantity ink has flowed
from the refill uriérsi® the cartridge. 19. A cartridge according to claim 1, wherein the inkjet printer
comprises: an outer c&siw@fmﬁﬂﬁiﬁ’@éﬁf%mzﬁﬁh@fifor access. its interior'1 and a cradle
housed within the outekeGasitagtorsppont awﬂ%éﬁ%?d@&'?ﬂ?éﬁé@ﬁgﬁ{fﬁﬁ éﬁﬁ‘gedly mounted
lid that opens to@ﬁ@#ﬂ@#ﬁﬂ‘t%ﬁﬁ@ﬁgﬁ “ohid femoved, ’

. does not inadvertently le

i i i i inthead has an array of nozzles, and the
2 A cartridee according to claim 1 wherein the prin E
maintenance stat(iifn has a capper for capping the array c?f nozzles and a cleaner for cleaning the
printhead, the cleaner being positioned between opposing sides of the capper.

3 A cartridge according to claim 2 wherein both the capper and the cleaner are independently
movable relative to the array of nozzles. :

4 A cartridge according to claim 3 wherein the cleaner wipes across the arvay of nozzles as the
smaintenance assembly moves from a capped position to an uncapped position.

i i i i i i idth printhead, the array of
5. A cartridpe according to claim 4 wherein the printhead is a pagewidd L
nozzles is elongatged and the cleaner is likewise elongated; wherein, a motorized dr-lve actuates both

the capper and the cleaner.

i i i i i artment is arranged to be
. A cartridge according to claim 1, wherein the mi.c storage comp ]
xﬁaegaxively pressur%z;ed and to receive a refill unit for refilling the m}c storage compartment, the ink
storage compartment having an interface for receiving the refill unit, the interface having an inlet
valve biaged 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 unit engages the ink interface
g0 that the ink in the body is in fluid communication with the ink storage compartment.

7. A cartridge according to claim 1, wherein:
the ink storage compartment is arranged to be negatively pressurized;
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\évgtirilnet:g htir?ge axis o_f the_ lid and the hinge axié of the panel are parallel', and the lid and the panél
STATE)N IlznORelsaKr\;lgTd::r)eRclt’l\lon. ABSTRACT INK CARTRIDGE WITH PRINTHEAD MAINTENANCE
TER A cartridge for an inkjet printer, the cartri isi
. . : , rtridge comprising: at
one ink storage compartment; an ink feed system for supplying ink from the or each Iionk C(?mpalretzrisetnt

to a printhead; and, a maintenance station f ' i
: ) T or engagin
maintenance functions. Figure 1 gaging the printhead to perform one or more

the cartridge further comprises an interface for receiving a refill unit for refilling the -ink
storage compartment, the interface having a normaily 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 2 quantity of ink and 2 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.

8. A cartridge according to claim 1, wherein the ink storage compartment is arranged to be
" negatively pressurized and to receive a Tefill unit for refilling the ink storage compartment via B
normally open outlet valve, the refili unit comprising:

2 body containing a quantity of ink; _
engagemen formations for releasably engaging the ink storage compartment: and

an ouflet valve actuator for closing the outlet valve as the refill unit engages the ink storage
compartment.

9. A cariridge according to claim 1, wherein:
the ink storage compartment is arranged to receive a refill unit for refiliing the ink storage
compartment;

the printhead has an array of nozzles, wherein during use, the ink storage compartment i§
maintained at a negative pressure to avoid inadvertent ink leakage from the nozzles;

the refill unit comprises a body containing a quantity of ink, an ink outlet and a
repressurizing arrangement;

upon engagement of the vefill 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 info
the ink storage compariment through the ink outiet by the negative pressure until pressure
equalization; and
upon subsequent disengagement of the refill wit from the ink storage compartment, the
repregsurizing arrangement releases the inwardly depressed part of the ink storage compartment 0 12
establish the negative pressure.

10 A cartridge according to claim 1, whereim

the ink storage compariment has opposed wall sections comected by a flexible wall
arrangement to define a variable nk storage volume;

the printhead has an array of nozzles; and

one of the opposed wall sections is displaceable and biased to expand the varisble ink
storage volume to crezte a negative pressure in the ink storage compartment for avoiding inadvertent
ink leakage from the nozzles.
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11 A cartridge according to claim 1, 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 storags compariment, and

the refill unit comprises a body containing 2 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.

i2. A cariridge according to claim 1, 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 sudiable for the printer.

13. A cartridge according to claim 1 incorporating a printhead maintenance assembly for the
printhead, wherein: - ' '

the printhead has a nozzle plate with an array of nozzies formed therein; and the printhead
- maintenance assembly comprises:

a capper to cover the array of nozzies 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 cappet.

14. A cartridge according to claim 1, wherein the inkjet printer comprises:
the printhead which has an array of nozzles;

a2 maintenance assembly for moving between a capped position where the assembly covers
the array of nozzles, and an uncapped position spaced from the arrey of nozzles; and

2 mototized drive for moving the maintenance assembly between the capped position and
the uncapped position.

15 A cartridge according to claim 1, further comprising an interface for engaging an ink refill
unit for :eplenishing the cartridge, 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 cenire line of the base plate, the centre of the ink outlet being spaced
from the transverse centre line.
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16. A cartridge according to claim 1, further comprising an interface for engaging an ink refill
unit for replenishing the cartridge, wherein:

the mk storage compartment is partially defined by a tubular flexible wall;

the cartridge further comprises a constriction mechanism for constricting the flexible fubittar
wall by & 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 cariridge, the docking portion having an ink outlet for gonnection to an

inlet port on the interface, and 2 phurality 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.

17. A cartridge according to claim 1, further comprises an interface for engaging an ink refill
unit for replenishing the cartridge, the ink reffll unit 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 aperfure 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. '

18. A cartridge according to claim 1 arranged to receive 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 & visual indication when a predetermined quantity ink has
flowed from the refill unit into the cariridge.

19, A cartridge according to claim 1, wherein the inkjet printer comprises:
an outer casing with a hingedly mounted panel for access its interior; and

o cradle housed within the outer casing for supporting an ink cartridge, the cradie having a
hingedly mounted lid that opens to allow the ink cariridge to be inserted and removed,

wherein the hinge axis of the lid 2nd the hinge axis of the panel are parallel, and the lid and
the panel both open in the same direction.
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