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Background to 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 umit.

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 relatively slow, particularly when performing print jobs of full colour and/or photo
guality. This is due to the fact that the printhead must continually traverse the stationary media to
deposit the ink on the surface of the media and it may take a number of swathes of the printhead to

deposit one line of the image.
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Recently, it has been possible to provide a printhead that extends the entire width of the print

media so that the printhead can remain stationary as the media is transported past the printhead. Such
systems greatly increase the speed at which printing can oceur as ﬂ1e printhead no longer needs to
perform a number of swathes to deposit  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.

A crucial aspect of inkjet printing is maintaining the printhead in an operational pringing
condition thronghout its lifetime. A number of factors may cause an inkjet printhead to become non-
operational and it is important for any inkjet printer to include a strategy for preventing printhead
failure and/or restoring the printhead to an operational ;;rinting condition in the event of failure.
Printhead failure may be caused by, for example, printhead face flooding, dried-up nozzles (due to
evaporation of water from the nozzles — a phenomencn known in the art as decap), or particulates
fouling nozzles,

In our earlier applications USSN 11/246676 (Docket No. ENDOQ1US), filed October 11, 20035,
we described a maintenance station for a pagewidth printhead, which addresses some of the
shortcomings of traditional maimtenance stations used for scanning printheads, The maintenance station
described relies on 2 peeling action of a deformable pad, which unblocks nozzles and cleans ink from
the ink gjection face of the printhead. We also described several means for cleaning the pad once a
maintenance operation has been performed. For example, ink may be cleaned from the pad by suitable
positioning of a wicking element or rocking/rotating the pad into contact with a squesgee or foam:
cleaner.

It would be desirable to provide a printhead maintenance station, which combines all the
advantages of a pad-cleaning action with efficient removal of ink from the pad once a printhead
maintenance operation has been performed. It would further be desirable to provide a printhead
maittenance station, which can handle relatively large quantities of ink with each maintenance
operation. It would further be desirable to provide a printhead maintenance station suitable for a

pagewidth printhead, which may span the width of an A4-sized or wider page.

Summary of Tnvention

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

printhead in an operable condifion, said maintenance station comprising:
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an elastically deformable maintenance belt having a contact surface for sealing engagement
with an ink ejection face of said prinihead, said contact surface being sloped with respect to said face;
and

a conveyor mechanism for conveying said belt past said face,
wherein said belt is reciprocally movable between a first position in which part of said contact surface
is sealingly engaged with said face, and a second position in which said contact surface is disengaged
from said face.
Optionally, said belt is an endless belt.

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

Optionally, said conveyor mechanism is configured to convey said belt past said face in a direction

parallel with a longitudinal axis of said printhead.

Optionally, said contact surface is substantially uniform.

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

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

transversely across said face during engagement and disengagement.

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

said motor.

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

mountted on a chassis, said chassis being moveable between said first and second positions.
Optionally, said chassis is biased towards said first position.

Optionally, said chassis is moveable substantially perpendicularly with respect to said face.
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Optionally, said chassis is contained in a housing, said chassis being moveable relative to said housing.

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

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

Optionally, said chassis comprises at Jeast one Iug for complementary engagement with said first end

of said at least one engagement arm.

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

chassis between said first and second positions.

In a further aspect there is provided a maintenance station firther comprising a cleaning station for

cleaning said contact surface.
Optionally, said conveyor mechanism is configured to convey said belt past said cleaning station.

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

contact surface,
Optionally, said cleaning station comprises a cleaning roller and/or a drying roller,

In a second aspect the present invention provides a printhead maintenance assembly for maintaining a
printhead in an operable condition, said maintenance assembly comprising:
(i) a printhead maintenance station comprising:

an elastically deformabie maintenance belt having a contact surface for sealing engagement
with an ink ejection face of said printhead, said contact surface being sloped with respect to said face,
and

a conveyor mechanism for conveying said belt past said face; and
(i) an engagement mechanism for reciprocally moving said belt between a first position,
in which part of said contact surface is sealingly engaged with said face, and a second position in

which said contact surface is disengaged from said face.

Optionaily, said belt is an endless belt.
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Optionally, said part of said contact surface is substantially coextensive with said printhead.

Optionally, said conveyor mechanism is configured to convey said belt past said face in a direction

parallel with a longitudinal axis of said printhead.

Optionally, said contact surface is substantiaily uniform.

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

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

transversely across said face during engagement and disengagement.

Optionally, said conveyor mechanism comprises a motor and a drive wheel operatively commected to

said motor.

Optionally, said belt is supported by said drive wheel and at least one other wheel, said wheels being

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

Optiaonally, said chassis is biased towards said first position.

Optionally, said chassis is moveable substantially perpendicularly with respect to said face.
Optionally, said chassis is contained in a housing, said chassis being moveable relative to said housing.

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

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

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

of said at least one engagement arm.

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

chassis between said first and second positions,
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Optionally, said maintenance station further comprises a cleaning station for cleaning said contact

surface.
Optionally, said conveyor mechanism is configured to convey said belt past said cleaning station.

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

contact surface.
Optionaily, said cleaning station comprises a cleaning roller and/or a drying roller.

In a third aspect the present invention provides a printhead maintenance station for maintaining a
printhead in an operable condition, said maintenance station comprising:

an endless maintenance belt having a contact surface for sealing engagement with an ink
gjection face of said printhead;

a cleaning station for cleaning said belt; and

a conveyor mechanism for conveying said belt past said face and past said cleaning station,
wherein said belt is reciprocally movable between a first position in which part of said contact surface
is sealingly engaged with said face, and a second position in which said contact surface is disengaged

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

Optionally, said conveyor mechanism is configured to convey said belt past said face in a direction '

paralle]l with a longitudinal axis of said printhead.
Optionally, said contact surface is substantially uniform.
Optionally, said belt is comprised of silicone, polyurethane, Neoprene®, Santoprene®™ or Kraton®™.

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

face.

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

transversely across said face during engagement and disengagement.

Optionally, said conveyor mechanism comprises a motor and a drive wheel operatively connected to

sajd motor.

Optionally, said belt is supported by said drive wheel and at Ieast one other wheel, said wheels being

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

Optionally, said chassis is biased towards said first position.

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

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

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

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

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

of said at least one engagement arm.

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

chassis between said first and second positions.

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

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

Optionally, said cleaning station comprises 2 drying roller.
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In a fourth aspect the present invention provides a method of maintaining a printhead in an operable

condition and/or remediating a printhead to an operable condition, said method comprising the steps
of:

(i) providing an elastically deformable maintenance belt having a contact surface for sealing
engagement with an ink ejection face of said printhead, said contact surface being sloped with respect
to said face;

(ii) moving said belt into a first position in which a clean part of said contact surface is
sealingly engaged with said face, said movement being such that said contact surface progressively
contacts said face during engagement;

(iif) moving said belt into a second position in which said contact surface is disengaged from
said face, said movement being such that said contact surface peels away from said face, thereby
providing an inked part of said contact surface;

(iv) conveying said belt such that said inked part of said contact surface is conveyed away
from said printhead; and

(v) optionally repeating steps (ii}) to (iv).
Optionally, said belt is an endless belt.
Optionally, said clean part of said contact surface is substantially coextensive with said printhead.
Optionally, said movement in steps (i) and (iii) is substantially perpendicular with respect to said face.
Optionally, said belt is conveyed in a direction parallel with a longitudinal axis of said printhead.
Optionally, said contact surface is substantially uniform.
Optionally, said belt is comprised of siticone, polyurethane, Neoprene®, Santoprene® or Kraton®.
Optionally, said contact surface is flat,

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

transversely across said face during engagement and disengagement in steps (i) and (iii) respectively.
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Optionally, said inked part of said belt is conveyed past a cleaning station afier disengagement from

said face, said cleaning station cleaning said inked part of said contact surface.

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

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

In a fifth aspect the present invention provides a method of maintaining a printhead in an operable
condition and/or remediating a printhead to an operable condition, said method comprising the steps
oft

(i) providing an endless maintenance belt having a contact surface for sealing engagement with
an ink ejection face of said printhead;

(ii) moving said belt into a first position in which a clean part of said contact surface is
sealingly engaged with said face;

(iii) moving said belt into a second position in which said contact surface is disengaged from
said face, thereby providing an inked part of said contact surface;

(iv) conveying said belt such that said inked part of said contact swrface is conveyed away
from said printhead and past a cleaning station, said cleaning station cleaning said inked part of said
contact surface; and

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

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

Optionally, said belt is conveyed in a direction paralle] with a longitudinal axis of said printhead.
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Optionally, said contact surface is substantially uniform.
Optionally, said belt is comprised of silicone, polyurethane, Neoprene®, Santoprene® or Kraton®™.

Optionally, said contact surface is flat.

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

transversely across said face during engagement and disengagement in steps (if) and (iif) respectively.

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

contact surface.
Optionally, said cleaning station comprises a cleaning roller,
Optionaily, said cieaning station comprises a drying rolier.

Brief Description of the Drawings

Preferred embodiments of the invention will now be described by way of example only with reference

to the accompanying drawings, in which:

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

Fig. 2 shows the printer unit of Fig, 1 (without paper in the input {ray and with the collection iray
retracied) with the casing open to expose the interior;

Fig. 3 shows a schematic of document data flow in a printing system according to one embodiment of
the present invention;

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

system of Fig. 3;

Figure 6 is a front and top perspeciive of the printhead cartridge in the printer cradle with one ink
cartridge installed;
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11/ 246705 11/ 246708 11/ 246693 11/ 246692 11/ 246696

11/ 246695 11/ 246694 10/ 760254 10/ 760210 10/ 760202

10/ 760197 10/ 760198 10/ 760249 10/ 760263 10/ 760196
WO2P6068458 10/ 760223 10/ 760264 10/ 760244 10/ ASTAIB005/001830
10/ 760222 10/ 760248 10/ 760236 10/ 760192 10/ 760203

10/ 760204 10/ 760205

Figures 7a to 7d show perspectives of the printer cljdle in isolation;
Figure 8 is an exploded rear perspective of the printer cradle;

Figure 9 is an exploded front perspective of the printer cradle;

Figures 10a to 10c show perspectives of the maintenance drive assembly;

Figures 11a to 11c show exploded perspectives of the maintenance drive assembly;

Figure 12 is a lateral cross section showing the printhead cartridge being inserted into the printer

cradle;

_ Figure 13 is a lateral cross section showing the printhead cartridge rotated to the balance point of the

over-centre mechanism as it inserted into the printer cradle;

Figure 14 is a lateral cross section showing the printhead cartridge biased into its operative position

within the printer cradle;

Figure 15 is a lateral cross section of the printhead cartridge and printer cradle with the ink cartridge

immediately prior to its installation;

Figure 16 is a Iateral cross section of the printhead cartridge and printer cradle with the ink cartridge
installed;

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

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

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

disengaged from the printhead;
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10/ 760206
10/ 760275
10/ 760186
WQ 20076318
11/ 014714
11/ 014756

10/ 760267
10/ 760274
10/ 760261
11/ 014747
11/ 014713
11/ 014736

10/ 760270
10/ 760268
10/ 760258
11/ 014761
11/ 014762
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10/ 760259
10/ 760184
11/ 014764
11/ 014760
11/ 014724

10/ 760271
10/ 760195
11/ 014763
11/ GLI7AIR005/001830
11/ 014723

Figure 20 is a perspective cutaway view of the printhead cartrdrige with internal components of the

printhead maintenance station exposed;

Figure 21 is a longitudinal section of the printhead cartridge showing the belt in a second position,

disengaged from the printhead;

Figure 22 is a longitudinal section of the printhead cartridge showing the belt in a first position,

engaged with the printhead;

- Figures 23A-D show, schematically, various stages of engagement of the belt with the printhead;,

Figures 24A-E show, schematically, various stages of disengagement of the belt from the printhead;

Figure 25 shows, schematically, the belt fully disengaged from the printhead;

Figure 26 shows engagement of the engagement arm with the printhead maintenance station in

transverse section;

Figure 27 is a cutaway perspective of an ink cartridge;

Figure 28 is a longitudinal partial section through the printhead cartridge immediately prior to

engagement with an ink cartridge;

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

inlet valve of the printhead cartridge;

Figure 30a is an enlarged section of the inlet valve and pressure regulator in isolation;

Figure 30b is an exploded perspective of the inlet valve and pressure regulator in isolation;

Figure 31a is a plan view of the LCP molding assembiy;

Figure 31b is a front elevation of the LCP molding assembly;
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11/ 014759 11/014758 11/014725
11/ 014737 11/014726 11/014745
11/014751 11/014735 11/014734
WO200049488 11/ 014746 11/ 014769
11/ 014733 11/014754 11/ 014755
11/ 014740 11/014720

i5

11/ 014739
11/ 014712
11/ 014719
11/ 014729
11/ 014765

Figure 31¢ is a bottom view of the LCP molding assembly;

Figure 31d is a rear view of the L.CP molding assembiy;

Figure 31e is an end view of the LCP molding assembly;

Figure 32 is cross section C-C of the LCP molding assembly;

11/014738
11/ 014715
11/ 014750
11/ ONQAB2005/001830
11/ 014766

Figures 33a and 33b are top and bottom perspective views of the LCP channel molding;

Figure 34 is a plan view of the LCP channel molding;

Figure 35 is an enlarged plan view of inset D shown in Figure 34;

Figure 36 is a bottom view of the LCP channet molding;

Figure 37 is an enlarged bottom view of the LCP channel molding;

Figure 38 shows a magnified partial perspective view of the top of the drop triangle end of a printhead

integrated circuit module;

Figure 39 shows a magnified partial perspective view of the bottom of the drop triangle end of a

printhead integrated circuit module;

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

modules;

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

in a quiescent state;

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

Fig. 43 shows a vertical sectional view of the nozzle of Fig. 42 later in the actuation phase;
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PCT/ AU2005/ 001830 11/014741 11/014768 11/ 014767
11/014718 11/014717 11/014716 11/014732 11/ 014742

WQ @996 11/ 097185 11/ 097184 09/ 575197 09/ FLILIB005/00183¢
09/ 575159 09/575132 09/575123 09/575148 09/575130
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Fig. 44 shows a perspective partial vertical sectional view of the nozzle of Fig. 41, at the actuation state

shown in Fig. 36;
Fig. 45 shows a perspective vertical section of the nozzle of Fig. 41, with ink omitted;
Fig. 46 shows a vertical sectional view of the of the nozzle of Fig, 45;

Fig. 47 shows a perspective partial vertical sectional view of the nozzle of Fig. 41, at the actuation state
shown in Fig. 42;

Fig. 48 shows a plan view of the nozzle of Figure 41;

Fig. 49 shows a plan view of the nozzle of Figure 41 with the lever arm and movable nozzle removed

for clarity;

Fig. 50 shows a perspective vertical sectional view of a part of a printhead chip incorporaiing a

plurality of the nozzle arrangements of the type shown in Fig. 41;

Fig. 51 shows a schematic cross-sectional view through an ink chamber of a single nozzle for injecting

ink of a bubble forming heater element actuator fype;
Figs. 52A to 52C show the basic operational principles of a thermal bend actuator;

Fig. 53 shows a three dimensional view of a single ink jet nozzle arrangement constructed in

accordance with Figs. 52A to C;
Fig. 54 shows an array of the nozzle arrangements shown in Figure 53;

Fig. 55 shows a schematic showing CMOS drive and control blocks for use with the printer of the

present invention;

Fig. 56 shows a schematic sﬁowing the relationship between nozzle columns and dot shift registers in
the CMOS blocks of Fig. 55;
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09/ 575165 09/ 575153 09/575118 09/575131 09/575116

09/ 575144 09/575139 09/575186 6681045 6728000

09/ 575145 09/ 575192 09/575181 09/575193 09/575156
WOLE7BEES 6789194 09/ 575150 6789191 6644642 BBYAEIF/001830
6622999 6669385 6549935 09/575187 6727996 6591884
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Fig. 57 shows a more detailed schematic showing a unit cell and its relationship to the nozzle columns

and dot shift registers of Fig. 56; and,

Fig. 58 shows a circuit diagram showing logic for a single printer nozzle in the printer of the present

invention.

Detailed Description of Preferred Embodiments
PRINTER CASING

Fig. 1 shows a printer 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 2.

Fig. 2 shows the lid 7 of the printer 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 1. The print engine 1 includes media transport means that takes
the individual sheets and feeds them past a printhead (described below) for printing and subsequent
delii'ery to the media output tray 4 (shown retracted). The printer 2 shown has an L-shaped paper path
which is convenient for desktop printers. However, described below is a printer cradle, printhead
cartridge and ink cartridge assembly that can be deployed in a range of different with various media
feed péths such as C-path or straight-line path.

PRINT ENGINE PIPELINE

Fig. 3 schematically shows how the printer 2 may be arranged to print documents received from an
external source, such as a computer system 702, onto a print media, such as a sheet of paper. Tn this
regard, the printer 2 includes an electrical conneciion with the computer system 702 fo receive pre-
processed data. In the particular situation shown, the external computer system 702 is programmed to
perform various steps involved in printing a document, including receiving the document (step 703),
buffering it (step 704) and rasterizing it (step 706), and then compressing it (step 708) for transmission
1o the printer 2,
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6439706 6760119 09/575198 6290349 6428155 6785016

09/ 575174 09/575163 6737591 09/ 575154 09/575129

09/ 575124 09/575188 09/ 575189 09/ 575162 09/575172

VOO 7EE 09/ 575171 09/ 575161 An applRCdaxli2603/001830
has been |isted by its docket nunber. This will be

repl aced when application nunber is known. The

di scl osures of these applications and patents are

i ncorporated herein by ref etence. _
The printer 2 according to one embodiment of the present invention, receives the document from the

external computer system 702 in the form of a compressed, multi-layer page image, wherein control
electronics 766 buffers the image (step 710), and then expands the image (step 712) for further
processing. The expanded contone layer is dithered (step 714) and then the black layer from the
expansion step is composited over the dithered contone layer {step 716). Coded data may also be
rendered (step 718) to form an additional layer, to be printed (if desired) using an infrared ink that is
substantially invisible to the human eye. The black, dithered contone and infrared layers are combined

(step 720) to form a page that is supplied to a printhead for printing (step 722).

In this particular arrangement, the data associated with the document to be printed is divided into a
high-resolution bi-level mask layer for text and line art and a medium-resolution contone color image
layer for images or backgfound colors. Optionally, colored text can be supported by the addition of a
medinm-to-high-resolution contone fexture layer for fexturing text and line art with color data taken
from an image or from flat colors. The printing architecture generalises these contone layers by
representing them in abstract “image” and “texture” layers which can refer to either image data or flat
color data. This division of data into layers based on content follows the base mode Mixed Raster
Content (MRC) mode as would be understood by a person skilled in the art. Like the MRC base mode,
the printing architecture makes compromises in some cases when data to be printed overlap. In
particular, in one form all overlaps are reduced to a 3-layer representation in a process (collision

resolution) embodying the compromises explicitly.

Fig. 4 sets out the print data processing by the print engine controller 766. Three separate pipelines are
shown and so each would have a print engine controller (PEC) chip. The Applicant’s SoPEC (SOHO
PEC) chips are usually configured for print speeds of 30 pages per minute. Using the three in parallel
as shown in Fig 4 can achieve 90 ppm. 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 fransmission to these devices, The distributor 730

distributes the converted data to an appropriate one of a plurality of pipelines 732. The pipelines are
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5 Background to the Invention Traditionally,

nost commercially avail able inkjet printers have a

print engine which forns part of the overall structure

Ve ebogressisgn of the printer. In this regard, tREE/AIGNF/0BEB30

the printer unit is typically constructed to

accommodat e the printhead and associ ated nedi a

del i very nmechani sms, and these features are |ntegra

with the printer unit. 10TH®s is especially the cas
idervicat o darfkgtieer, 2pytin pseneeproviiede@mpIeERPoscRRE AKBEEGmP9siing fmctions to
genbrhi@Y 64 S63inRABE Kot 3iflud Orth across the nedia as the nedia

is progressed through the printer unit in smal

iterations. In such cases the reciprocating printhead
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unit between | er and
e ol GoBion g Tk ARG P 474 ﬁ%?u ¥ SEPREESFs Pt i plancs
resgfe@vBly g taR@iio atburk the sigd of tie tuetiem ohto tvhieh fhe page Brto kerpritted.

Wth such a printer unit 15 it may be possible to

renove the printhead for replacenent, however the
Thegiefied coplane ®angs ar¢ faen @ihprﬁq byeditipae/ 44 ER’:‘WE Aam; # goghasys glspersed—dot
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his is due to the fact that the printhead
25§&@$m%%%tsnually traverse the stationary nedia to
deposit the ink on the surface of the nedia and it nay
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for exanple, printhead face flooding, dried-up nozzles
(due to evaporation of water fromthe nozzles - a
phenonenon known in the art as decap), or particul ates
fouling nozzles. 15In our earlier applications USSN
11/ 246676 (Docket No. ENDOA US), filed Cctober 11,
2005, we described a maintenance station for a
pagew dt h printhead, which addresses sone of the
shortcom ngs of traditional maintenance stations used
for scanning printheads. The mai nt enance station
described relies on a peeling action of a defornable
pad, whi ch unbl ocks nozzles and cleans ink fromthe
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a conveyor nechani smfor conveying said belt past said
face, S5wherein said belt is reciprocally novable
between a first position in which part of said contact
WQ29030e518% seal i ngly engaged with sai d face,PC2805/001830
second position in which said contact surface is

di sengaged fromsaid face. Optionally, said belt is an
endl ess belt. 10 Optionall y, sai d part of said contact

CesFal%ace | %%Eﬁ}ﬁtl aII coél ensive with said
B AtoRERE by em TAi AP EER SyRiomfessepmery (RAM)
Sutmmrm’giZmecdarmltEmgﬁm@;pelﬁﬁ(REPbﬁibiysmsm.sal d face in a
direction parallel with a longitudinal axis of said
printhead. 15 Optionall said contact surface is
The (BT skpsiem [7Y1 Wﬁhuqleé BrRPU 775 that cpptrolsread bopfiguesiadl amkts of the other
suisgagatsi Jegrodfies Sgbﬂlekafi @(@tﬁort PP b &t an %yncﬂ%ﬂﬁﬁ§ ﬂ?elementstof thte print
opr, r Krato cont ac
engfi'} B 80 Bt Bl Y PRl teioB i S35 eriied o o crv
suspRTCH 2 m&w ariels 9a1pﬁem1mo adq e CPUI77, acdh a8 bent B&pose Input
OugRel(aPed, N RadSint RN SYRF &BhdD), 38 ﬁlﬁ %ﬂ@oﬁ %t ?ﬂd‘lﬁ:) 3_%8 Master and
generagg nEH{?éan di sen ageggggs t| ona
E6h EHA HPORIB RIS (8B ?r?ﬁ%‘? C%Pﬁﬂlb%i’“ﬁ?ip&?@@ﬁcf@ speed
Ushpé niaerfaveto)kha:hnm Meﬁds tronsaSaPECDhB i face (IODitb oh@l HoFEC Sdich (not
shdyght is supported by said drive spool and at |east one
ot her spool, said spools being nounted on a chassis,

sai d chassis being noveabl e between said first and
The BRANGulx@S i anep@ Seqlidets lﬁeﬁalhé OBU, Satiall Coasidaont Block (SCB) and

o g f L1 on al

B TIER A SR e iRV BB P sl et e AN e
Unjt §@RB.carbifrgesstag aarmﬁc@questmdz@@m@ssmmmwmm%@ @&8800 the
DR@l\&)J]‘.‘HeQ)I@abeGaté Bdsell saSHlSd bBak®, & MEH shificid NRUS IR AM for

S le relative to sai d _housi
o B RS 0 Ty ot 67 b Giae e s
nwﬁf@a@tba@ﬁ@ldeﬁg@g@mm arm a first end of said at |east
one arm engaging with a conplementary engagenent
ti.o S chassis. 5 Optionally, said chassis

The 1?5%"??%“&3’ 1&5““1 @E@t subsen) (1g aPesPts CorpRpPsedAten figm DRAM and renders
therg gl geniedots foul 4 dives @it Iifid deStine@fvdl a @ﬁntﬁa’@ﬂ dxteﬁfﬁce|(ﬁﬂ§ thatQBBmunicates
d

Jr%%%t%ﬁr Ihes first sta@ggf h% g% e%%an? geln rPepn f}lne is rﬁtognﬁﬁfc&jer Unit
& %ﬁesgﬁi lgv°) Decrdes G1ED) bk whashregeited e Eg@d@iﬁ@)s@@cﬁw expands
the PRESH-tdnprsSsed kebmide f(ﬂ;lﬁf:ahﬁi CNﬁ&QQ@erst e 'IBD' e‘ipa‘ﬁﬂsoﬂﬂé Q&q;r@;sed bi-level

t
iai’eql?tﬂéﬂt?éagﬂﬁ? %r‘r?d tlzx géa %;]HI%OEdBS ?ﬂgtp?%ﬁ?%rg%r Iaéeﬁ Fﬁggeggg (typlcally Ig IR or K ink),
in thesopit thetiae prjnter sait 2 hfg dietpegeonpayiititse(pric shm drss ©brehied do@tledtofor 2
detz@ONMABYn:Siah 6 BENLtpRE HisteR R ﬁhecduﬁﬁpﬁ'&g i b Q81-is a set of buffers: the

Contone FIFO unit (CFU), the Spot FIFO Unit (SFU), and the Tag FIFO Unit (TFU). The CFU and
SFU buffers are implemented in DRAM.

The second stage is the Halftone Compositor Unit (HCU), which dithers the contone layer and
cornposites position tags and the bi-level spot layer over the resulting bi-level dithered layer.
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Optionally, said cleaning station conprises at |east
one roller positioned for engagenent with said contact
surface. 200ptionally, said cleaning station conprises
Woepwsasaisky rol l er and/or a drying roller. | PGE/AEIGNEGI830
aspect the present invention provides a printhead
mai nt enance assenbly for maintaining a printhead in an
oper abl e condition said nE%ntenance assenbl y
conpri si ng ) a printhkead mai ntenance statio X
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bangeipprest in gmpyy- aak Eedr %pam@évnsm béiﬂhenggé‘tbS)HW@ 764 feprinting, o

neWWHHBE ban b8 ddvhlJANRE ITEe A bAE ni¥D UdoLtle Afreft peltastht Sext 13:pd. d
chassi s bei ng noveabl e between said first and second
positions. 20 Optionally, said chassis is biased

Using \wandilg i6 6 posfible 9¢ bpais prittion 2 1@et befars| thsy conaplie) cupsrss page is

dovrFoaliRY HRARLE nHERLARE kidnkite MET RENE k) sadvhilablaifdrprifeig e @ thuffer
to sald face. 25 Optionally, said chassis is contained

undefrig MAKFEYT g, sai d chassis being noveable relative to
sai d housing. Optionally, said engagement nechani sm

ThE 8{{%{@6? ﬁ?Be ?tl dLv?c%SaEce uﬁﬁ%@@ﬁggﬁma Al Bantrdl ch'nﬁa&Ids ﬁ&ﬁi th@host PC,

one a a conpl enment
ancbﬁgh@feh@mdaw e |t<bﬂthé‘fth%8%&1"g§?a§%?n§"he‘3%? (P BfFa [t SOPEC
sys®eak,Gis 88a®&d BelowgnPr i ses at | east one lug for

conpl enmentary engagenent with said first end of said

at | east one engagenent arm Optionall said at | east
Mubtipée SoREQ@ doirentan de meﬂslwermtwmm@ﬁn@n@aegéﬁaéw rfgis dHEFipetions

deJeQd‘mgr@Mﬁ e pﬁﬂhﬁ‘ar GhASRBHREOESAmPR) il sbrhd &iies AMIPEEERA can be

ositions.
use% simply for its onboard DRAM, while another SoPEC device attends to the various decompression

i

and formatting functions described above, This can reduce the chance of buffer under-run, which can
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8 Optionally, said maintenance station further
conprises a cleaning station for cleaning said contact
surface. 50ptionally, said conveyor nmechanismis
w0007 gef188%d to convey said belt past said cl cREH/Angpoos/001830
station. Optionally, said cleaning station conprises
at least one roller positioned for engagenent with
said contact surface. 100ptionally, said cleaning
station conprises a cleaning?roller and/or a drying
happqn inythe eveny thet thiy pringpr SeyRRAEes PHENNG ~ @ags mrior i elbthe fatmfor that page being

refrhel Qi rat (itticihil @310t raRived RRHAC RdShgnleRth $oPEC device for its mermory

Nt ajl Ni. rinthead. i an_oper bl e_condi tion, sal
b . ’
mai ! %t %harlglr%’g%ag’f‘ﬁa?si_ﬁ SEONHPA Snger can e b, exep i ptiap @8 dhe other
Caﬁ@fhﬁ(@&‘éﬁgﬁe@ltb@] Fhlmﬁ'wtﬁ’geda contact surface for seali ng

engagenent with an ink 15ejection face of said
I ead: a cleaning station for cleaning said belt;
e WP M, B B S R e U S ) o shoebre i ech
otkpsag q:rgaz the feetity etk past aseiatics iR apiling oﬁ&&hﬂc@?ppl}v%etﬁ@bﬁlthead
5s i Sl e USndeQEGPHOG i€ PSRN st
iﬁgogifion N mﬁic% bgggk%gmggggQ%gﬁ?§%¥£§ﬁF §gsyegprintheads and

B HgISr d8Hgdged with said face, and a second
position in which said contact surface is di sengaged

r oo . ntionall ai.d part_of said . .
ottt R Bty SO sl P ke Pl Rk s dappaton
religing it thioiter unit attritgyss fughap rhayimuergririgt spepdy lyeomartiiiee hainigrilsb sontain

a @A Biip, HTCR StorDcaB Rk 8YoriRtidh 081 & uRasious 3F Hi ;%ﬁlﬂg{‘m@ may, also be
axli s or sal

jrection 2 rallel. with L ongi t udi na
coftonEe 1o s SR iBiglY s ap BT et et ripepigocetse information
suadgh deedprziiednipping mid rointiead Gdracteristich. yThe sefiill nib byt aldoSontain a QA chip,
R Siefel 28R Entstinkdl \ ; e :
Y qﬁant (%Er ﬁ{% éﬁf ortb&?‘gab?gsr]??%%y%o%}up@&?%& %%@F © agn g"lg"g )0{)13%( present for
S RS & SOFEF JFTitstrra oRtinpRllE died ardome Bropran gpdedftom 4 QA Chip
thas ¢fGppiadly wbts bs o @sfEPROBL Sdatly, FiR0EPU Qakd SUPBE|dyviceSaisth logical QA

chi QAL Qsotﬁw&ygk% ) S flat. WO .
07/ 065188PCI7 AU2005/ 001830 9 Optionally, a pee

zone betmeen sai d contact surface and said ink
Useig Gill iQanchipa @ethe S RACRSpIAGIL RehRAT Hit] SRANGY 8538l Yof flash memory

. j duri ng engagement and di sengagenent.
d‘@%@?@%@?ﬁ“} =Tt g engag gag

sala'conveyor nmechani sm conpri ses a notor
and a drive wheel operatively connected to said notor.

EadhYHoPEM dvicy hasStvb 4.sB @lderd SusSUBR QA Shaliicsid bty (HA Y&ichge éystem
d eel, said wheels bein

g at I(gﬁéts one ot her wh , )
FBUTL SO SEALUIE. Sdrrer RHET A QALIBYIFg Wik e pey bus and ther

posiien indlesrsystean id wirpattgted antitl tie@g@pitbn @S rinked 2. and Bk QA devices should be

on $PdrdtONRIthdes. Sai d chassis is biased towards said first
position.

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 iigelf
authenticated by the logical QA, thereby indirectly adding an additional authentication level to the
reply from the ink QA.
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Optionally, said chassis is noveabl e substantially
perpendicularly with respect to said face.
150ptionally, said chassis is contained in a housing,
War7/643888si s bei ng noveabl e rel ative to sai *FUTGUENIFHH1830
Optional ly, said engagenent nechani sm conpri ses at
| east one engagenent arm a first end of said at | east
one arm engagi hg with a conpl enmentary engagenent
formati on of said chassjs. Opti onal | sai d chassi s
Date G b=t Kb gh S PIERE Y | DR, I e preered
emiDOBREE MR C-SHA h agldntkafion Btusentbr @hita,Sa RSAL is|eaiSfor @fvgram code,
e nt_ar 0 IIy, said at | east one
ﬂm@#§° mﬂ%ﬁ?msmmegamgr a%f an engagenent mechani sm f or
novi ng said ChaSSIS between said first and second

As Qfﬂsde%ﬂ?é'&fated %sopﬁ@hévwe theRfost &hmmerat SHedafidh cﬁﬂﬁpﬁﬂt $QSne 1
end oo PR (S PFO8 POGY R NIy U R R e opretion of

the Sitlaridugd nomomngts of the pidnt edghm ithfjcilitete pext me@panding! | y, sai d
cl eaning station conprises a drying roller. 10 In a
fourth aspect the present invention provides a nethod

+ PRIJUGp CARERGGE GNP NTER GRAREE AFSEMRL 6P Y condition

and/ or renedlatlng a prlnthead to an operabl e

As ggmllr“? Ny thse rggl?l eéd(sjéaﬁigdlg%nggt] %A ﬁax?cﬁr?%art]ﬂe 102 assembly.
Alsp thnhawm@f tbp ’@Y@ﬂﬂ‘@m@%ﬂs flﬁ% thatf 59 ingtaliert i gpsBSetiyg zﬁ@%rhﬂys 106
fortdddt 6y @8 claik afd ﬁﬁiﬂewcz{rﬁa@ OfheSa Ehrigfded tdhedpbly SBYK and IR (for

cont ac. sl oped with respect to said
mupﬁ%ﬁwwgkcmﬁé3%§9%§wﬁ%51ng said belt into a first
position in which a clean part of said contact surface

Thd p?‘mé?a-hdkp hYs &Hﬂﬁ&@@ Malidh 8 &e %nﬁté%@smg%ﬂh%e‘@érﬁ%ﬁ@&tﬁ guration for
bei ng such that sai

ntact s ressi vel
the proflch aplcalion 4 LARE i @?@ﬁ&m@ﬁ@aﬁ éﬁeﬁ? b T%?%d] Priden ﬁorf@ installed
intethd dladdeloR. Anfioazies is the pridhapdGledetiten beiow witigohotbawide Bbribegeinthead
[ | i

co 0 B PSR b Bl R e B L R

said face, thereby providing an inked part of said
PrE&OIE ©ginrgur f ace; (iv) conveying said belt such

that said inked part of said contact surface is

conveyed away from said printhead; and 15(v) )
Fige(fe iootdahevys peaspretinies pighesvragis] 02ifiop vetous pagfes. %Xﬂeﬂ?@ﬁ’éﬁ the exploded
we@sadfdrlgb & dhd b Slhe? Rl BSEsRBlylof (OBSrhRRR paits. Baicaldie kiR 108 is a

act surface is subst

oo e L SPer e LT OTG LT BRarIg cogiqpomict
the modie feedytath fronsthepslia fedd)iraa tpdheduipuftrays substantial |y

perpendi cular with respect to said face.

Optionally, said belt is conveyed in a djrection
Shgia PRSP £ eudpdolpyghe Shefie mraiding il Q infgythegndp RFOTET FRF Birive roller
124235@% s rbljers 19 Theopribasiiors W30f c@ppoediu istsprug @lldrynounts 138
fonge%l oth r%ud%t 1c1m6 d Zﬁlﬂ bﬁ‘:.@e!d%%g QAIBQ%}n?m% r&%gjzgdc e of the drive

nt o r ene r
rolligriz. o’ﬂ:(e |dyxve roller 124 is driven by the medla feed drlve assembly 112
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Optionally, said contact surface is flat. 30
Optionally, a peel zone between said contact surface
and said ink ejection face advances and retreats
WO WABWSIEel y across said face during engage®EmAUZHNE/001830
di sengagenment in steps (ii) and (iii) respectively.
WO 2007/ 065188PCT/ AU2005/ 001830 11 Optionally, said
i nked part of said belt is conveyed past a cleanlng
station after di sengagenent 4from saj d face,
Thegtedia fFbe%ttﬂéﬂH“éﬁeaél(@é%"W@ agdhinp s NR LR il 192 and e
tOdiva edlieS 1B aﬁ@splke whéapt 130 Bﬁlshgpprtﬁian ¢he Ghileawticelthesing triolling 134

a““@ﬁggta“t?é‘ﬁet“’w 7 (g bR B RER ShERSRII

said cl eaning station conprlses a cl eaning roIIer
TheQ&Itﬂopéié&rbﬂ{es f&%é}at %ﬁ@ RiifEea8 infti.R0 ci@dmp(rdhs&aﬁd aehﬁlxr)yg Pgyided on
o}

t aspecgt t | nV nt
CH&‘g lfé’arﬂg}’ﬁ@dll ¢ lg%?u%f %c%ptﬂg g&%?fﬂpﬁ% 3 d 9 the SoPEC
deVl@@ BSaﬂhle fieame fao¥iga Bz sockesrTEld i fart tkaiying ppwer mmm dgtpfrom an
exteifl &%@ gRA BistARRHL b Bhe %@E@' 19BtRed 10T aﬁr@grmt Bfftacts 142 for

1) providing a dl ess
'ffanﬁ%ﬁ“ﬁg pivh Aretofeprinthead | Sc‘éss‘??dﬁﬁfé‘if?r detgy eé‘i?’e for sealing
engagement with 15an ink ejection face of said

TheB-A ﬁhfelp ﬁg 1s atf; hed 'i’c]) the(IJCIlB) 179y éo@% ﬂﬁ?b}%ﬁ&ggil Sobﬁé ‘?ZSaﬁ*Jn]l 5n§'tEMI in

contact_surface
the Viginityend Ithe mgllltsfr En@age@nwwc@aﬁ avith gigghot parts of the SoPRG priPCB.
nmoving said belt into a second position in which said

contact suriace IS d| n sai fa e
T 1 BPRPTE FCTBEDY POl e i 16! Eleman
withi0¢ invihtepoerdgys sssprblyi 186. bBletmagtrnnet Heie ayarrﬂdy i%léwﬂfp trthe side of
the S}leé@ﬂagls g Aslte é%efnﬁﬁﬁ fded A @éé@tﬁlﬁfj jaway fromsaid
print hea and past a cleaning station, said cleaning
station cleaning said i nked part of sai d cont act
MANTER 0. DrandsssENBIOPt | onal |y repeating steps (ii) to
(iv). 250ptionally, said novement in steps (ii) and
(iii) is substantially perpendicular with respect to
Figss &facto florcase P@prition sFys of fsapantenance drige aspedly;iéy ﬁfﬂy different angles
The@ﬁﬁl&fe&@@ép@cua@d)f Bigd. tha@®NicaRtpr Sided P RrifyShesksopEig ofifstcbmponents.
respect to said face, such that during engagenment in
step (ii) said contact surface pro reSS|veI contacts
A npdgtitgarfon deveameotord L in goetitedeheiyeere entide; fﬁf’léltl@d“%/ ifpd §485 g motor
poweR HleAflpuSirhakts 186 6hish B Wadedd VAR tSAhsh fpaCear BD. On one side of the

Cptlonally, said cle rt of .said ¢ ace
maig mg%tslaé:lo@ey E‘b@&f”éﬁ’& site; §f Issaaﬁ:aa'l IS% fg? cg%e&%l 13 sensedsby an
optddciriariahdcytyer 3 80 © et the SoPéi@ri\’l%y‘élﬂie positign off theomj 16t The eccentric

drw{p/%rgg% (ﬁ% 8%@% %#%%%gc}mg?f g'é’aﬂ%b 2O nRakitk Rt MR The idler

drive gear is rotatably mounted to the pivoting link arm 166. The idler drive gear 178 meshes with the

drive shaft spur gear 168 which is integrally formed with the drive shaft worm gear 170. The drive
shaft worm gear 170 engages the spline 172 of the drive shaft 152. The drive shaft 152 is mounted in
the drive shaft housing 160. The drive shaft housing 160 is pivotally mounted between the side
moldings 146 and 148 so that the drive vanes 174 at the end of the drive shaft 152 have limited vertical

travel. This allows the vanes 174 to remain engaged with the complementary socket in the
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Optionally, said contact surface is substantially.

uni form Optionally, said belt is conprised of
silicone, polyurethane, Neoprene(r), Santoprene(r) or
WO2B786f(188) . 5QOptional |y, said contact surf acRCTH/AUNPHE1830
Optionally, a peel zone between said contact surface
and said ink ejection face advances and retreats
transversely across said face duri ng engagerrent and

’@%%E?a%ﬂ%é‘e el ﬁ%S%‘P%ﬁ‘tﬁe%?*P %%ﬁ‘ﬁ P SRl 1 e anc

exioided.r ol | er positioned for engagenent with said contact
surface. Optionally, said cleaning station
conprises a cleaning roller. 150ptionally, said

PREYIEES GARTEEE on conprises a drying roller. Brief

Description of the Dr awi ngs Pr ef err ed
%Ng@& e)r%%ssveroa sectlop 0% Py 5 be'pr ,rllhllea(eglf at ecfﬁé 1({(}3}8{ %f&m eﬁ»l% cgspﬂgq 3BWouses

thedglelontpal9Y ﬂrgnrmlaweag%or 1963 thafbCB Froldimig gssergbly FRQV@GXBCB A8t
priPBla8 BRGHA h@ﬂ%&éﬂa@cee{aﬂldats@a edeRorRRREH:s vill bd dRSerib&iRbnore

tra collection tr ext ended .. Fig. 2
ocgh s T B il 6 ot B e s 400 g ey ol 102
will bepdsteribadanith safdense tolFigshig, Bahd Bt i on hay 25retract ed)

Wi th the casing open to expose the interior; Fig 3
shows a schematic of docunent data flowin a_pr.i %
Figs yatheth 8 raesty megtienee warmsisei Mo dbe wF hPHé*hE)F‘@’s‘@ﬁFOO atthe top
of the vAiRE 182Md slidesfhegartdizs aie @vityOBEprodsadiii delpringheadid 106. The

car%l Ogghc%n infd Q%thgquun%yﬁ I%Eﬂdatplg} ﬁg ren g égtg‘lﬁgtg r_}%&f%{ﬁt%g]sgaﬁjed
ftﬂ@fnntl %né@ﬁtdp of thetagist r'd ﬁmd@mtaﬁleu%eéﬂarﬁﬁo 1orss tsrcpmiidpmipo anti-

clodBBtsbeMuOfudRing1863; Figure 6 is a front and top
perspective of the printhead cartridge in the printer
cradle with one ink cartridge installed; WO

As2RO7/06S 183RaTbh AURO wnmmaock@iSFinghﬁf@EiW?%ag@iw thel biatwpplied by

theQELE %ﬁg gévxye? &d@tﬁa'{:g}ﬁacﬁ rlll-i1 tRL 1.6F fr’\Q'dﬁg hs@erﬂlﬁspiﬁbésg@urved outer
gure 1S an e rear. perspect]ve

sur&c? Heuad whichyg |W‘é’1PP§§P€gflﬁi ECB 192 eading &(tbef Wlaadquognﬂw curved outer
sujies sieatskiely 0J0 it tvafigirddt tat tirsadheontitgliRes ai Oeaxinoud it of

A5 6 RhMs th

o DB P AR 0 e R AR by o BB Mg e

carfrifEhi B PREEC TR MLeBRIRSIY: 10 Figure 12 is a lateral
cross sectl on show ng the pr| nt head cartr| dge being

FL% gt? alqné) tl&) 1.p {e<|i Qgsﬁnﬁ V\Pom % I‘ I n ea Carigto 1t§ ap%ratlve

C r OS S ec 1on" s
PO$W6\T@GPW @h@ctbhﬂzém@éepmmsseéﬁhghﬁbas 1155 peme igie puineent with

coﬂ&mama@m&) bt thé ﬂ&%ﬁqu TR b em@imeﬁt;tﬁ,ﬁ b6 I&@ printhead
14 .is a teral r%s? secti on show n

A e g BRI 3 PRSP T BT e o ghe
biavddiclothwide vatil ireibattuee paintabikiverin BGRB gafierewtid ths:amdgais Glagell anti-

i il REh Y8
GIOCF a %t‘:?‘?\llsq#ﬁr%egg&éog gg% %ﬁn%l %ﬁé@ h%ﬁg glg gt el r I or lt C)1 | teS
opgrgiye pOsitigh joshat themgdip lleh gertuge 202 fisdiragtlyjin %?ﬂb ghbeipput
mehi @ee@foﬂéﬁ fl&laﬁhs@,&het mcﬁi@b&n anturpriatedly &Hcébdheﬁ)uwuﬁf&d&d‘lbr 118 and
spli(e \bhee 90%1%16%&@?6 paper prgl’i. Also the cartridge casing 184 and the docking bay

molding 116 properly combine to provide the correctly dimensioned itk cartridge docking bays 106.



Figure 17 is an enlarged |lateral cross section of the
ink cartridge imediately prior to engagenent with the
printhead cartridge; Figure 18 is an enlarged | atera
cross section of the ink cartridge engaged with the
printhead cartridge; Figure 19 is transverse section
of the printhead cartridge, showing the belt in a
second position, disengaged fromthe printhead; 14
Figure 20 is a perspective cutaway view of the
printhead cartrdrige with internal conponents of the
pri nt head mai nt enance stati of%exposed:; Figure 211s
a longitudinal section of the printhead cartridge

s hiwstifigest i eaclefltits individaal sy teltao? fs s1@Mthat Babh S@ﬁ@@@&é’s onto its
f raaﬂasgon&nggsd detub ﬁé{@CBﬁbﬂMEh‘%he%%mh& ofhtdo éuIeUé mms%ne% e

[ e) car ge S W n

a Fryesrss é‘%zts Ea“e"élﬂyggféraﬁ sgpifisant ffes (‘ﬁi’rt? Hp he castog 164 and the
10Pleyn i ore 2B KD Ebioiass leyettangites Galstry substantial (mﬂ&haﬂia&g%tagef It

gr@m@mmm K. 12%1413@& ﬂhe Ié‘}eF :i}r\rlxtgl?rlﬁ gﬁﬁtc&hﬁ@é‘ﬁ the fgh;gtla&fs 880 far exceeds
di ﬁ%é%&rag ei\F,\réénrf ?e tto 95 V PSR gmﬁﬁﬁg?ﬁg‘gﬁ 19 qure

25 shows, schenatlcally, the belt fully di sengaged

f mmrﬁmmﬁmhb&aémﬂzgur e 26 shows engagenent of the
engagement armw th the printhead mai nt enance station
in transverse section; Figure 27 is a cutaway

per spetirsy Y 1572 shoy ﬁ“Hféﬂﬂctheranflfma@@amtwnwgw@mz@0 ifag majntaining the

| @righeed @D mab oppablé doaditimestsham id Higu@r Phnd J0ethPprinthtd @@fhenance
C &fafidn '55‘9&:11& m%lragﬁa?tl oY thpg ln@lEad tcsgtn&re] R R Fretxt%h tall‘g;a)% n}ml{%ﬁ for

cart % %$ section O
y Breipensg obepptons.sither e a@ﬁpﬁﬁ% Pthen Y minfepis id Yoo
engagerhe printhgidirhrintehrace2Bon 564 comprists@n ddstidaliyedeforrhante heesd! having a

C aﬁﬂtf{cﬂ sﬁiﬁ@& SOﬂo@éaﬂiﬁg *erthSre R £ Rk QEG@@Q&C@ @tﬁtok 1(39 prﬁthegd%@o
sure r

v
lcaIGy %6%33 is conéprfxs)ed 0 Tﬂxca%e dubgg Pglﬁ% g?ri E\PéaStbcls S\{pﬁog, zﬁtﬁ?ug}t it will be
v amﬁélaf%t phe dastically @@g@ﬁb&tﬂmsﬂwﬂ niasgtislsatéhon polfErethareer Silcane.
is a plan view of the LCP nol ding assenbly; Figure 3lb

'2803/ b e e i e S

(BRI et Pw@e %@q@cw Fiegliely comeeciveth e b ipton
v rfaewwfamtahe:oﬂd@&;m (stléwngn BigBeATiih YWhictihdo@att Qi @ disenp@8d from
€ ﬂlg uﬂf EJ %nq{ce tﬂ%ah@?ﬂé%h@ét Qﬁac@%@%%%ex w1tl’1: ‘Ehg% ﬁecﬁ&-tflac% 601 1 IS

aglectl 0 tga ng asse
St Y%ﬂg’ﬁeﬂﬁrf*éh?% SO BB B4 H L %&ff’é"é‘tﬂﬁ‘@@f@? g @pprinibec
t B ate@Rinhedderabe. nol di ng; 10 Figure 34 is a plan view

of th @;S bt% ﬁ&%ﬂ!&ﬁ} mmlnq |1§] the CJJ:‘I{ag %ﬁce%@z lzﬁop@@wﬁﬂLsggcgtg gle ink

l.a shown
PLEARME S Y s ekl @ iR i) QUEE 1 R eere (Docket No. FNDOO1US),

filed October 11, 2005, (the contents of which is herein incorporated by reference), a sloped contact

| d

surface 502 provides progressive engagement with and peeling disengagement from the ink ejection
face 601, with simple linear movement of the belt 501 perpendicularly with respect to the ink ejection
face. This type of engagement with the ink ejection face 601 allows the beit 501 to clean flooded ink
from the printhead 600 and remediate blocked nozzles in the printhead. Moreover, during idle periods,

the contact surface 502 is sealed against the ink ¢jection face 601, preventing the ingress of particulates
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15 Figure 36 is a bottomview of the LCP channel

nmol di ng; Figure 37 is an enlarged bottom view of the

LCP channel nol ding; Figure 38 shows a nagnified

wazea7qesigfer specti ve view of the top of the di@paU2005/001830

triangle end of a printhead 20integrated circuit,

nmodul e; Figure 39 shows a magnified parti al

per spective view of the bottom of the drop triangle

end of a printhead integrat #d circujt nodule; 25Figure
MWWV@OWWW%‘@@OB@%%%PP%S GiPisBFRoD B o i e

Meen two printhead integrated circuit nodul es;

FI g %aq@%?xpglnaéxg? %ﬁlbe opers atm%}pru‘?c‘iep?eg Ioptﬂg{l%a}{ll %ngtfenaﬁcesakﬁbgl

promdedan quicetT epicaiomtSSN BER46476 (Dorket M FREDOLUB i ghober 11, 2005.

How&el 5915@13 }éhﬁl*% 9{11 &Eﬁvﬁ&ﬂ?&i‘e&bﬁﬁe shite@f cldity. Gﬂgﬁl’eﬂgA@ﬁd 23B show
Initial aCt uat

i deBL P B0 e T S0 g Prope e Pt e <P i o
cje@ioh frad 400 bf phammead mmx?@@mo 6548 8REHLRIBE S OBERE Wéin

Flggé 938 ‘-!sv?a rfnﬁgéﬁﬁm& @ﬁ&éﬂ%@% iﬂﬂEJn{a@t]mﬂ']%{e Gk ARt kAN Rkure

e Nozz , he act uat 1 on tate 60
23%wemmm idpjatithebehayppur qfjink. 602@ tharytiRce 0% i roueed Yihe g eﬂpi':“éﬂg 3
on $HE gﬂiﬂﬂﬁﬁﬂ ef sbiva tHéQZ&ie@p@ﬁng%Digmakés’lqonmﬂwﬁth thia kontiat sitfeeel S02 as it

adVﬁrbcgszarcg)ss t{;sl ;Ei%%lea% Eé(? hfa_wgv%r i%(%cah a&glﬁ: ng%&n%}@[ %165 hcﬁ" ﬂ%fmkt d@@ on the
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scratches or mdentat:lons which can potentially harbour small quantities of ink.

Figure 25 shows the belt 501 as the last part of the contact surface 502 is peeled away from the
ink ejection face 601. The contact surface 502 has collected a bead of ink 602 along a longitudinal edge
portion at the final point of contact with the printhead 600.

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

" longitudinal edge portion after disengagement from the ink ejection face 601. In our eartier
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WD 2007/ 065188PCT/ AU2005/ 001830 17 Fig. 57 shows a

nore detail ed schematic showing a unit cell and its
relati onship to the nozzle col unms and dot shift
WeNSI® of Fig. 56; and, Fi g. 58 showdCa/AL2005(991830
di agram showing logic for a single printer nozzle in
the printer of the present 5invention. Detail ed
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ch&ﬁ&@&mﬁﬂﬁhcbﬁﬁﬁkﬁmkﬂg it (step 704) and raster|2|ng i t

t( ?;’Iﬁ)g Hggesgeﬁr?g{ énsfeﬁ%oo 1‘%0?21‘18{ ?p%all cle %g%?anonoéb aregﬁ mounted on
a m2QeN¢ 65k 3GPTHY Ao 0B/10848&0: P_'F@elwf?@laﬁlf Witit regpect to the ink ejection
facB0%.! Q49 thg Qon%?suﬁﬁp ﬂﬁ' AN en%fgedt A€ d1§é§1§a§§‘d"ﬁroni 1Y/ B0 L bBBA face

recel ves the docunent from the external ngg % 0
witly e pasting AgHon, dRSCR P78 Sposy: BERE REREEAT %é@*é“&ageﬁﬁ‘r e PRl g s
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CWW%yemﬂ$¥mmlthered (step 714) and then the bl ack | ayer
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ere coni aone . e
Sea}b‘@}yreéﬁﬁ?—.dr‘@ {‘eslgié gﬁce%gf ? or m aﬁm’g]gp Fg aye amte? ce

be printed (if desired) using an infrared |nk that is
substantially invisible to the human eye. The bl ack,
di thered contone and infrared | ayers are conbi ned
(step 720) to forma page that is supplied to a
printhead for printing (step 722). 10In this
particul ar arrangenent, the data associated with the
docunent to be printed is divided into a

hi gh-resol ution bi-level mask |ayer for text and |ine
art and a nediumresol ution contone col or inage |ayer
for images or background colors. Optionally, colored
text can be supported by the addition of a

medi um t o- hi gh-resol uti on contone texture |ayer for
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Fig. 4 sets out the print data processing by the print

engi ne controller 766. Three separate pipelines are

shown and so each woul d have a print engine controller

WPREY OGSy, The Applicant's SoPEC (SOHO PECPCIRIUBESQPIE30

usual ly configured for print speeds of 30 pages per

mnute. Using the three in parallel 25 as shown in

Fig 4 can achieve 90 ppm As mentioned previously,

data is delivered to the fr onter unit 2 in the f& Dé
statign Qe e pignthepd fF rot eing spd th B (68, AHEE [RTPRer Jgase, idle periads or
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excee he m ni num size re
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di thered Ianes ar.e ' o rotate
e
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of, ?&Eﬁm‘;‘lk d daﬁl@ﬁ&a@@Sﬁr& ugf th¥Bg &15eTHid MBing ﬁm%ﬁsx%mt of\ﬂﬁb €assR B06

RS GI LM RN RN e T

corftdcONMATide 8020 BE tadeitt sbez IseseledaRayaftont theink elrzqtne@ facet 60héurml a
manner which will be described in nore detail later in
the description. As will be appreciated, the
conmponents enployed within the print engine controller
766 to process the 25 image for printing depend
greatly upon the manner in which data is presented. In
this regard it may be possible for the print engine
controller 766 to enploy additional software and/or
har dwar e conponents to perform nore processing wthin
the printer unit 2 thus reducing the reliance upon the
conputer system 702. Alternatively, the print engine
controller 766 may enpl oy fewer software and/or

-+
AJ
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20 Central Processing Unit (CPU) subsystem 771, a

Dynam ¢ Random Access Menory (DRAM subsystem 772 and

a Print Engine Pipeline (PEP) subsystem 773. The CPU

Ve RAYAESETH 771 i ncl udes a CPU 775 that cont r ACE/A1REP3/001830

configures all aspects of the other 5 subsystens. It

provi des general support for interfacing and

synchroni zing all elenents of the print engine 1. It

al so controls the, | ow speed%onmunication to chips .
disqngngemint Pé deHRPGERIn ‘FﬁSePBérﬂ@ agtign dspatifp ik #1one ajpuggudighy §$ ppgHon
of thePdohiadd &lrﬂ&rﬂﬂphﬂrgaieﬁatets an iked phrbef teRbhikTyfaguch as
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DRAM for all requestors. The DI U al so hides the
i opl enent ati on specifics of the DRAM such as page
RO§&nber of banks and refresh rates. 20 The Print
FigE7gs nrectPrgokimetive PER) ink ciyisifiest 184 Eapigofshediapink carodgss basseadr
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the degsiig 8% '0he JPEG conpressed cont one (typlcally CNNK)
Iayers the LBD expands the conpressed bi-level 25

Flgf gé%% 1(7t %pl ?]l sl'lyw th ink c 1d%ehl%4 Irl'_d_i %F}&Qaqgtﬁll vgﬁl 9&8 %irtridge

s for er ren g
100 and prfnger exv@ﬁtOZt Fiat 15tSh@~Sp§hﬂi iplt @ftﬂdgﬁ intthepopigng %!%é@@m yet engaged

withs B0 it bdivel1 8For R PBnthbE c;ﬁ’ﬁ*ﬁﬁa‘ilob ef @ biemne, ek oas 08 ﬁHsEovﬁﬂﬁll)a
deéalled ex Iagptlo of t

0 Bt OHERB I PO S it G010 Pl Bl & iy i g
wotld be foHecoldpkad priori to infi@RRpn antl fidly Syflated EpbFEmpyAlL t Inflgpg in airdag)
w1tan ﬁ'F Tr@(gtOF ge!: Qlﬂﬁ'r&thér %%JQGII fﬁﬁg it h&s%%re%’fﬁélegﬁfs@ &tk ToRapsible

he "secan %ﬁr y bel
ink haasﬂiﬂ‘@ﬁ@ef@@@s@t PHFSIWWO eqllexsyoe ?rcfr?c OHByed below a
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. bi-| veI ot

e B Ry S B Wb B

befpra itfhes collppsed efrmé%qlx i The lespgesieginaifieaatanisunt PRasHdHRAE B e Gmdge

whgﬁpﬁ BiSUaF a8, lf{@@gonﬂ e, tﬁé’ ﬁr%ﬁ%ﬁaﬁﬁﬂd&@ u!ihhin@ﬁ bidtbht ﬁﬂREGnto the ink
device .i.s use

channel qdata ar
R
eastiBhd benpatesertiat bere ishmich febsirésiipa dhk iiFbe casikidgepthen it tSIdEGarded- Also,
printhead may be CWY only, with K pushed into the CWwW
channels and IR ignored. Alternatively, any encoded
tags may be printed in Kif 5IRink is not avail able
(or for testing purposes). In the third stage, a Dead
Nozzl e Conpensator (DNC) conpensates for dead nozzles
in the printhead by col or redundancy and error
di ffusing of dead nozzle data into surroundi ng dots.
10The resultant bi-level 5 channel dot-data (typically
CWK, Infrared) is buffered and witten to a set of
line buffers stored in DRAMvia a Dotline Witer Unit
(DWJ). Finally, the dot-data is |oaded back from DRAM
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The enbedded USE 1.1 device accepts conpressed page
data and control commands fromthe host PC, and
facilitates the data transfer to either the DRAM (or
W2970SHE8r SoPEC device in nulti-SoPEC syst 3/AU3#s5/001830
descri bed below). 30 Multiple SoPEC devices can be
used in alternative enbodi nents, and can perform
di fferent functions dependi ng upon the particul ar
inpl ementation. For exanpl el in some cases a SoPEC
by igilAjipe & airdne indhedkestprags TRMNYE instrad pliogllaptinsoaink beREmydiesiatie
pre®@ire bRy inlSa l&EGmdﬁgd dulet AR ke cinSrartt NEhidRTpk @USep the drop ejection

chaggrgr%[}gfﬁﬁl?i %eaymor irmttl ng functions descri bed

1=
above. SRR PRAUEe T he chance of buffer under- run,
whi ch can WD 2007/ 065188PCT/ AU2005/ 001830 22 happen

Figl 16 shb\@s (RYViRDEardh t104ﬂ31%' ﬁédgéﬁ With tﬁ@éﬂﬁﬁf‘&&ﬁe 15 bﬁ!itthélﬂmﬁead

eGP i e e e et oo R B ye ) 214
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the frattRadSaftflge Sysiiamraa anriigelogey Riif bpetiad pokiorasSsur ance
(QA) devices designed to cooperate with each other to
ensure the quality of the printer nechanics, the
MUEWVWGMWG AED Mﬁ%’%’b‘ﬁ&%‘é@%@r‘mﬂﬁ% ad nozzl es
wi Il not be damaged during prints, and the quality of

war e .t.o nt heads an chanics are
gt PSR SRR ) LR R R LB o o
llustraly S dnterasmemicatiof tie patvent Br fuddmr 4ssiie reukérclfig. 89 gogsonly the ink
carthd’g(e Qﬁﬂw&ﬁ\@ Bod Shak bﬂ%e&c@ca&ﬁ%&a Rfide D4 194 BIIICII‘ toaehéarg&gé& el%e outlet

I mum print spee he cartrid ge. uni

vt e BE R H AR TR ISt @6 2 A g8 or e e
matériaf 1o arednindar selzdS bas:d biédnsathouppér satace stkherflengd eidrg? sodintlthe
1&‘3;){19% Qofigured to act as a ROM (effectively as
out E SE&%%Q@ Ea%b stores printhead-specific information
15 such as dead nozzl e mappi ng-and pri nt head
The@lda kaed cﬂ‘tﬂei"pﬁnﬁtﬁ‘e‘id caﬁh@e mff'hisdo cbifidal mwemg&es ezﬁm aaiwa s@t @6 that

exte%?s rzpc?all% w%rrgll SHO g’SSIBl% valve raen?:ﬁr iBg xs%lan%tlnt? se.aIs exﬁ%aéemen w1th the

POt o
valvg Gﬂﬁt Fepe ﬂh#tut?mrmtrr%m@mahsmwm@ysbﬂ@c devi ce can
opti onal | y | oad and run program code froma QA Chip

AsTebeirR 4 g e sttt Sp i e Plsisheair o Cok RF e okigh S5 on

the faspabhivah ingst @émogmp);eals 2rirsbthadnnylar sed! pori(ph 28 hofjile resilietttsipirt 226.
As sS¥Hs B AY ﬁ‘et\&@ﬂ ’[ﬁé &ﬂ{ e!n¥ag‘irf1%91ttlb§f§|4 'ancWhé Jﬁmﬁﬁ‘lsyal ﬁ@fr‘on 228 forms, the

contents of rrermré ferentiatl one fromthe
undesgigrent the Hangrd @S%Eef tesre 3%%%9%6& ‘pase theRpratHP S RSBEer PR A
the i6ladartei i HibleAin® Anthblentdeday leesilbarrkis Y& ietRs2ied from the upper

s_;urfﬁgI %ﬁﬁ@ﬁa&m&eﬁg&ﬂ}z gﬂg sjtegho ld&%q}% A va \pet I Q%ﬁ: Saéle éﬁ'{ qge stem 230

ces can
pusfﬁb@? fqpesppinlementher %?éq‘@ﬁ? Jgeah i p‘fre@ﬁheu veb*mat\m ﬁerplwe)pemng the infet

valvsmwnh@&dtcmgmo rﬂ;ﬁmta%ummh@étff ﬁa@ﬁ\vg&éél ABSnShand geabigs
e

ar ate

form38 R s 1R OIS 3 RIERS ORI oy LoTRK A e

printhesd noFhe Hugjwryoré, ttenmdersile 30the Adagend 232athit toe nf thedprdible
with reference to the printer QA. The verification
fromthe printer QA is itself authenticated by the
| ogi cal QA, thereby indirectly adding an additional
authentication level to the reply fromthe ink QA. WO
2007/ 065188PCT/ AU2005/ 001830 23 Data passed between
the QA chips is authenticated by way of digital
signatures. In the preferred enbodi nent, Rl VI AC SHAI
authentication is used for data, and RSA is used for
program code, although other schenes coul d be used
instead. 5As will be appreciated, the SoPEC device
therefore controls the overall operation of the print
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10 As shown in Fig. 6, the print engine 1is a
printhead cartridge 100 and printer cradle 102

assenbly. Al so shown is one of the five ink cartridges
WOZ007/6f18%re i nstalled in respective docki ngPUFaVE005081830
formed by the cradle and printhead cartridge. The ink
cartridges can supply CWK and IR (for printing

i nvisible coded data) or CMYKK. 15 The printer cradle

102 j r ently installed@“in the printer casin
o 5§ 8 RS BAE G S PR IGHH 89 e o v
dispipqoil from beteeeneheguatvisbeftelihe sl pdwden thsh Ife’:ﬁng horapal lwoﬁ&r@ will
un&gﬁ@aﬂ@{hhtr%xgﬁ@sgé}fe%frtbﬁqbgg &at%‘e%o%tlhsml( nhS ers | 1 tgefa‘t:l é)revent a

cra nozz
nogle TofeicEing drikdpy abiorb@g\ﬁhe@eeswmmfse ﬁmthpmk m@th:ea ebhetr. tepdgeive

are LOOm e usbeto hefd @ﬁﬁdm 8r, H&ife%r%le? nddbdsdH] lgék%é dhp S&IRI f&%ﬁ&@& ink

t he I.r nt er
tofl otk ST L B 2B S e
h&‘Fﬂ@ﬁ?TWEﬂ%G@ﬁgﬁ@sofa'E@gi@hhm with the expl oded views
of Figs. 8 and 9, they illustrate the assenbly of the

Qnen arts. The cradle chassis 108 is a 25
nuéﬁ% &@E UREBREISALPR 108 that supports the ot her
conponents within the printer casing to conplete the
A ﬂ%&%@mfﬁ% R f LLa L
3 % Sl e%s S 6%{&1 3P19 %Eﬁﬁlgﬁ%&%ﬁ?@e %%CL d)reés S re%u}]aéor 8963 vé&)s%
of Iﬁeﬂl VY 1P1oPrisly seferreg taskio Biet Vel Pfh the m@mndmﬁlom smoothly
around ltHe@langh dndaifi che bR afiifid HagredsBleln@inber b3tk ink MR SO YRGnk fitter 242

rted |.er nmounts
e el oAb bere R Bl BB A3 TPt B Bt e o
releiyelydarapimrfacosten laf Tbh@ter (bsalivwmall fiertb hove apbre sibremelt bnpagh to
remb@ ah@kir Buties bHPRLt Gﬁekly%tafﬁhé zﬁlE ﬂélv%%te' s driven by the
nmedi a feed drive assenbly WO
2007/065188PCT/AU2005/001830 24 The media is fed past
Thetorrssurprrigultatre 325 Homodiambhaema)s withch demtabinteh@ening 4B &iaME]ﬂﬁed ch@ed

by tﬁeps‘phﬁ‘g Pl e?ljle%yérggati@ Bgssrmja Gr tﬂngltﬂledcléliuﬁdg ek e \}\J,ﬁp]e§ or upstream

eel s are supporte
SKEBEQFﬁﬁéQ%%}d%ﬁ5m§§ﬁﬂﬁwaﬁPh%daﬁwbﬁvmw$%m%m¢@#meﬂw&&afmsnm
cartdidgs becehusk it &t apynfllable sl eatiferith dibilapeibiesgend! y 112. 5The
control electronics for operating the printhead
integrated circuits (described below) is provided on
On they[gWij o fevareamysitiice acks dhersiptiq plcBssure 41 theTthalatny taslet 52 el tieef
reguldne siPEB201 A3 hepnas hadohgread plR@tre kB SQREG A e¥b&S thl 28 tream

f 40 f
prsti, b o BREH s R e ahe%%ar%‘iaﬁ%@f 867 S ceo
and dlstrlbutlng it to the SoPEC 128, and a |ine of
Dmﬁ@éﬁéﬁtﬁof @Bpﬁﬁﬁ%@f&%&n%ﬂgelg acik b kL cffnla ,Baljrbaitol%m%%d(

mrw%§l thead I C dlscusse rea er detall

o SE gD RIOorE 99 hyEos e B esPHERIOTs W RS HiBRVISkERch o bie
diaplragpin PA60 e sdon tidibe BoREEar BBsshire and tadyprifg\iasiisless e #é Gristidatny
press(&;e EhQ fﬁle’?ﬁtii; Eﬁ fr!)tgth% 'E%gal @15%%% %(% mfé ﬁ,?e{gs tg 81@ gea clgtorvgu{lett] 2?2'1 3i’he

par ts o
lnﬂOWélefP‘a‘féﬁlr%ﬁef§ﬁ%mtlnei!2@y istaris tp papeling e ﬂmﬁmrwsm op &bt sides lnfithe

diapi@aggnp2H6 afld thy Rrcs bt spﬂlﬂ-gSszJ ARIPRIAGE aﬂ%agh taét.s\em R il 848 agzins
ce r|v i nt enance drjve

e B SS ael T A S EEP oD Bt e Oy i

Succefeaellom@samﬁ ghuts@s thinmesyeel differbrre derals the diaptsgpenstifatet bPminute
MAI NTENANCE DRI VE ASSEMBLY 20 Figs. 10a to 10c are
perspective views of the maintenance drive assenbly
126 fromdifferent angles. The expl oded perspectives
of Figs. hato tic are provided to clarify the
assenbly of its conponents. A maintenance drive notor
144 is nounted between two side nol dings 146 and 148.
The notor powers the output worm gear 156 which is
engaged with the main spur gear 162. On one side of
the 25 main spur gear is a coder 154 and on the
opposite side is a cam 164. The coder 154 is sensed by
an opto-electric transceiver 150 to informthe SoPEC
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driving gear 176 is fixedly nmounted to the cam 64 and
engages the drive idler gear 178. The idler drive gear
is rotatably nounted to the pivoting Iink arm 166. The
Wapey0ei¥ye gear 178 nmeshes with the drive SHETAUL¢NPP1830
gear 168 which is integrally fornmed with the drive
shaft worm gear 170. The drive 30 shaft worm gear 170
engages the spline 172 of the drive shaft 152. The
drive shaft 152 is mpunted ¥n the driyve sha{ usj.ng
amepg( aboytthe rethold Pesyrerdiffeerines TFfb‘“ﬁdéqu Y R BresP ‘§) Tﬁét E
Ac&ﬁﬁﬁ/gﬁ,etﬁ ﬁrEb@u:SteQﬂatﬁHlbdmﬁigﬁms’lA@lamﬁ cmants:@ganhamydxoht@c pressure in
the Frﬁcm)f'i%%% %%E% k.ee Peai%ﬁ? ;nymﬁc&%agl{ notz?t?drgﬁrl ﬁ‘ﬁaﬁ%& tﬂaﬁ glzlgﬁ’é/ €

erti ave e vanes
outwaRRiAbulEing AU PPE pratact GYth PEREELAF Jh Seqtasingoly “Pﬁ’écan break
the W00 1R GRS EREKTduPds 120040 011836202 b 168RAHR bRy artifacts in
station-of the printhead cartridge (described bel ow)
awyFENShe capper chassis is retracted and extended.
PRI NTHEAD CARTRIDGE 5 Fig. 19 shows a transverse
. Aol printhead cartridge 100 in isolation.
RE%H%&%g5|ngmégﬁ houses the inlet valve 194, the
pressure regulator 196, the LCP nol ding assenbly 190,
Thd ﬁr&&ga%ai&s?ws preifhidhyeasheGO0o tia grintrepdi§ vimatesprentive resiinic e
con%%c?otés! 2§E 1*51%) 8 Bho%% ?on%glgﬁg @&H&ﬁhﬁ%éhlthe%%nﬂgﬁgmggl Ob Rith an ink

he 1 nsert

|
cartridge 194 panist eeriedintrdng @féhelfwe BB 5}/% Frshtodhe E&leé&ﬁ?"és 14 and
regs% n %IIS hodaRveleBGkdnbRenetod 134 estibByhing e@letl Auidiogamunication k3th

the&gptrrip dag 855%5%3' &Ph Egeugxélﬁhe % 65 destc?]bse& 98ea % de{)ﬁsng%g 19 ngEE@
devim fabofatetl bea Sioh mgfeqBtstraln andstquere@tomécg’mqmg@@%@lﬁ#@
(hqtup.l%rygtgl e 1%% s MHaAEEni P defiBieRE dilcBifial ﬁ}fp@ﬁﬁoﬁ (tii@@TE aﬂﬁ&

cartrl 0 sljdes cavi 2
LCP @Gﬂ‘ﬁ%’ﬂ eoilgrgo éli;f:d%;&%g t?owg I’ﬁ éﬁ%% ?/fu r comaonents within
the piifttidad Edrtmigbaﬁo ansiphifcastiydigffeodit tb ﬁet of sili¢anyr L. 'Eomvgd structural
strdd g’)e% g}}d ’deff ht%?yﬁ&ﬁ C‘%% HebinthaQ, thOtAL rﬁ‘ol&ﬁ%as&%fyﬁ@@i% bd- BBunted within

W se a the ful crum ﬁﬁ
e G TSR OIS RIS ALY B R APl
254 Reont@hit We HiSferagFentdl edphtiol aas maippiniagekidd yiuidlewlpath @ the
.spr power and data contacts 142. The LCP nol di ng
Pn?@?é%%ly 190 has a curved outer 20 surface around
which is wapped the flex PCB 192 | eading to the

AsBEst &Bﬁﬁfﬁ% gG_QQ, thel J%ﬁhéhucfo\vi&dtomsﬂ @iz 2B YiitEra6mme@br cbibe 258 that has an

asse 1S .CO u 0 at t he spru c
g R R TR SRS O BF -EO B e oS L, BB REhoner
codutdr blEgZs0 mavess:hefouﬂdt 952ro6 the presiure reigulatior K6 gprsyipjerfepence fit. A
dia! &%ﬁ} d@ing - 252%&439% uﬁg%n@éﬁ& bbbl SGor Bb1atshSpepMitstiedde of

mum comnpr essi on. Fig. 14 shows the cartridge
fd%UGmﬁﬁﬁﬁﬁéﬁWE§§FtWﬁF§mﬁ0|nt of maxi mum conpressi on and

into its operative position. The sprung contacts 142

e de- ' ly as they conme into abutnent
ﬂ”%%%%§%¥£%§§§9?%%kgg%omn) on the flex PCB 192. In
this way, the interaction between the printhead
Fx,g@ aitih hflgewand dr8oIBh &E@dblycl@adﬂld&hé ﬁuﬂﬁ:ﬁcﬁﬂ]ﬂl Rlefeyting fistly to Figs.

vercentre nec cartr
3100, S8 PR BRI e BRI GE-RY e afofiehE T grsembly
cor@isesadf Hdanolditg 294 ahéh e cleamed mpldige 2665 Thinawdscio istprinthead caﬂndge casing
30cl ockwi se into its operative position. This bias
securely holds the printhead cartridge 100 in the
operative position so that the nmedia inlet aperture
202 is directly in front of the nip 198 of the input
nedia feed rollers Likewi se, the nedia exit aperture
204 directly faces the output feed roller 118 and




10

15

20

25

30

spi ke wheels 132 to conplete the paper path. Also the

cartridge casing 184 and the docking bay nolding 116

properly conbine to provide the correctly di nensi oned

WRoot/e65t88i dge docki ng bays 106. o0 The sti f fR€Gsd2015/001830

each of the individual sprung contacts 142 is such

that each contact presses onto its correspondi ng pad

of the flex PCB 192 with the speC|f|ed cont act

pressure. Conpressing all tH sprung contacts 142

1845l At 3pd £ %y hhF &8 ﬂeidgm o Cad e hales #78- PHdigussed
abola) thetsérew B{ﬂ&lZM@an]i&% #1006 atch@nid athdbntoflohStdiagl @lay Bet@éch @itassambly
190%115 %ﬁe rgst gﬁs g %a%'xgﬁe 1(‘]6]% ?}a}é %pe?anyéc' ﬁsveﬁleﬁlﬁgﬁlt é’fg Jf.glnatch Ink

mechani seen from
from zbemeﬁlretrmaioeveﬁed @ﬁhﬁ lidrigjpts t???e‘”if ¢ repilignt @8@3‘:10@ % eAighs hgse of
cack BDH1L0D i Alchaxs 8RA 974 R uldedeBinuME Mol vAIMbiREivE Bh8RdNMED Gn the

th t f ft nbly 190.
cheb RS (R RO S PRI 855 £ gur s 10 to 22

show in detail the printhead mai ntenance station 500
Bach Qo Iz@d ﬁahmunew&ﬁ@ tmmm&agmf @QQ;hé_nHei %m@%am §der to feed the

Prm(é%?%%oﬁ a4 OFFa‘?f Hteé‘wa%éolg&s SOMSR % @3 gﬁEO@ﬁ g ﬁeégkaapel 280isa
serigsadf ink @periinRe2830 Hankdie adl tiedugh td thigiek GAEPRTR fhset enef irfece. Figs.
333%3\%%&%%1@#&0@@& & tlge h In[btltﬁr\%ﬂ.g %@1&%@%@#} %50 8P and%IS Es{h%éaelvfew of

she

the rrlﬁenebmplﬁwa @aﬂhwtw eqﬁ%aheréarsﬁtrr&ﬂﬁ sEevisRhe %‘Pﬁﬁf |H§<éger1aﬁ=s 284 along
the Bht@&LJf @@h bhamd:emr 8BS hieFies. 36 dndmavithe @k ape&a:ai 284 1lead to the outer
naf SEREGE SRRl TPk SaS BOP e, Ml B Llbore o coppe s

ace
conb@lomdmgeo the msmos etith fringliepd @Q@r(eot shetyink Thiply mr@uitSc?ﬁ 8 gre sealed with

an ﬂh&%'p@ 'ﬁlm @Aot BRWa whith ¥kd Jnmkae tRPRERS Iﬁ‘in@@adt dodto the

I
il %%1 bv%a PRSHE D PCT 1 b pend S0 e s g e i
the bdalingrfdm tRd are Alin@Vwiti theinbe lehdsDBY of the nk condnib@aB.| Phe film may be a
therFE‘Bb’l%%p kiﬁ‘n DE WSk T: bhilSipnAR k! 8% rﬁa?*%@‘ﬁﬁhé Porfy 'oﬁél{tﬁn%s%} film,

part of the contact surfacé 502 I s sealing %
Suclé ?’Fg‘B‘ife alawfamreé 7% Alrirehpqleniss jpahReesie & omoretiony g the lgteesé%f& revity,
the psaddr s ©fRrrédSd @uvperiding FISgapbkcattch) setifl nahioEOASh €D e tNC RRCOO1US),

e MG, s AR AR BT T e k-

ej ection face 601 is substantially coextensive
Thelia@kcRMel B4 81 Hahl Bt ridTBEla0S: 1&E kREGeigbemhiRhen 1 8BPHE p@fer cradle

t he ewi.d pLint head, 600 [ )
10282 BB0R 6 00 LB PRE SR T G AR Gy e tR surtuce 252
whesathé Heeeof508ng RCBs¢apfaetsl pigistdgainse $ppesontact pads e therflex LB €t ehown).
Extdr@ % b&8ekn th@%eaﬁffé%!uﬁhc@ egb 4B RV B3 tibLlks BIR m&@ﬁﬂe@rbecuon 286 of

Y B e M T

wund digetypboaghent hyin lagh s@iae)ss ta nsdinpe ddcomttaret defenibraeethe LCP
£8. ngggenent with and peeling
md%8§§%%§ éﬁg e%%ﬁ1tﬁg¥?ﬁ§ e?ectlon face 601, with
sinple linear novenent of the belt 501 perpendicularly

TheWsd b E(ﬁsﬁ@ﬁta ﬂu&b&rhﬁ alivakag@p € Gloh® Be n@6L. so Hht Hs quﬁﬁleﬁtf of thermal

expaglgigl? IS si \A%J:': tl'l.a;‘I g)? slélgcgne git S’ﬁﬁ)efo arr;JBt];%g% detg% rafuﬁ%l ue f élg:%rence in
the @ s o&ie Qmalteed Eﬂﬂddilmebeﬁ bdgbiemd ithe unfrlyipg Frwtdhf@adan cause the entire
Mor eover, during idle periods, the contact surface 502
Is seal ed against the ink ejection face 601,
preventing the ingress of particulates WO
2007/ 065188PCT/ AU2005/ 001830 27 and mi ni m zi ng
evaporation of water fromink in the nozzles (a
phenonenon generally known in the art as decap). A
detai |l ed expl anation of the operating principles of
t he cl eani ng/ mai nt enance action is provided in our
earlier application USSN 11/246676 (Docket No.
FNDOO US), filed Cctober 11, 2005. 5 However, a brief
expl anation will be prOV|ded here for the sake of
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print head mai nt enance station 500, the contact surface

502 of the belt 501 will collect ink along a

| ongi tudi nal edge portion after disengagenent fromthe
WOaeoEgeesgi on face 601. In our earlier W PCT/AU2005/001830

2007/ 065188PCT/ AU2005/ 001830 28 applications USSN

11/ 246, 704 (Docket No. FNDO13US), USSN 11/246, 710

(Docket No. FND014US), USSN, 11/246, 688 (Docket No.

FNDO15US USSN 11/ 246, 7 No. F 1
struciar i bew-7 Mgy vpio b C TR ! L%ng“’?w%i Sﬁeﬁ‘l‘ﬂn B P T o
molcﬂ. auecﬁﬁﬂé»,Sppw’cd e@qﬁﬂe@ el ~20pprh/OC)s care amst Yeowker ©napsira ghad thik mold

dlrecdl'.lﬂn Q@tﬁ‘e ﬂﬁ%ﬂ%‘“ di; ”&du 981 PRI & Bﬁgi{aﬁin% eitén?gftﬁ! Rinf@f-600. LCP

mil n enance st at he pr esent

also hwemﬂvelm high etiffress titoa mesiviug et i fypieally @ timevhy ot ‘Beral RigshRy such
%p&ﬁm@&m&@s%ﬁﬁé%ﬁ&mbgThﬁéﬁ%maQMmMSIng a conveyor

mechani smto convey the belt past a cleaning station

530, after disengagenent of the contact surface from
The tptighéan 60®jsesbevinoin Figacd 6011, The printheaddvo pedipnef] oputicagyy but separate

prm&lgatiq{?r 'ﬂ?ea‘:ﬁ) prli_ﬂt&'a&f |2 I%QIg atNiBMB AbdiceXDekichtst mﬁrﬁﬁﬁcﬁﬂﬁbﬁﬂﬁﬂm&

pair spool s 50 d 504, e of th 3
Fig 1S HEEBBIS e“b?ﬁ“&’?‘“‘SYF ok e P PR SRS &135‘519 574 Dok
detivatyt ileR 7d rarevierngse ai thi OB . or Taeiod sirfees ofcraprinBBS! ICs74. | e mlets 73
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73. ]&h&;r«ﬂﬁgly/ ehesﬂet@ 3 B3 arifdiviGuaDfraiheB0E ek hydicatty OGOd to reduce

S’(}%ﬁ‘ta‘r‘]‘?’er ?‘)’rer{ﬂng tglﬁfiem%h ﬁeg??gc%é’or uﬂ%ﬁ%@ gtl aFannze power

conspapmnlaed al\pivtalyariety of pisitingiedeadal axi s of the printhead
600. Hence, the conveyor nechani sm can carry an i nked

portion of the_contact surfac
B LI gD B IR D B PEr ARG L A PO B T ¥, K and
IR) Mafcentainsr1gst iok Miegpereoldd:, withthese haxaes bayz divided i eBBEnd odd nozzles
(640%%% J E§e%§a]n@0(§ierlozz%fs £ 9:1011 Ebidur él%%vided Wi 88t RYs PR ik an'iﬂlead IC

vari ous eani n r|nS|n% and/ or drylrl%é%ng%% Q% d
74 ap arappligmed YeRisaly ’f? Reriophruse P int Ernting Fsan BozglRHRS 385 Fonge

in mﬁ»)m 40 B R4riySRovéh i Bid. 30 Theitbrivdrita distadcw Baitveeo twsadiab @i tades 801 on
a su@%omw 1'931 gglal%c?ong %Jﬂﬂsn e Je,%@al ngf% soa% Irogli Lﬁ(o%zlg%?ip gased on the

nprise a pa dei onj zed
firingprdsr of thy nqzpless bﬁgowsamwwy Seremist by [ @@ctrra{nl?% o5 d@tgﬁ@* plus a
frac@&noéf 200 1183 QrredFBMING Q6 Re | Bl the PpeSwillQBiovel Ibitiveg) bR diring times.
e PR SHLAEE 22 Dok S EREL LOB I KNLPERIRIGE s
an itohininell ©lveit kedesegbadibele®t | on t hr ough t he cl eani ng

station 530. Furthernore, and as shown in Figure 19,

each roller in the cleaning statio
s GomRISHLIE Peae L BBUEF BT PEUFERSS os TR MRl fouting
ar:a%éﬂaenttche:meéayp i L.OP Ziangl mbldmp g The ptimlehd Khd7dchayaheiafiaghed to

the ?J L e(r: Ise%{] C%ny lrg gc?fg-c!r]ige(ﬁﬂg v\é rﬁl@ﬂ{n %Q%C gfolvé/ tge J%QIQEE p0§1@ &F the adhesive

Iayenmnh@dvr@;nnaﬂmmm g £ r@b@% ﬂ’FH%heé‘W‘a'é‘%‘?r §nd§b%‘e fgvith a
Iasem‘ﬁﬁéﬁlsﬁmg RieReRsHne B rAn)éﬂlw dp’fiorﬁ@ﬁ)ﬂﬁthuledt che ttd) @rot abkive the adhesive

ecil.on tact surface 502
mel Oﬁgaﬂﬁzﬁﬁgﬁ“gﬁ%aéjée 5%%” fé%wlﬁe ink ej ection

face with the peeling action described above. During
engagenent or di sengagenent, the belt 501 is
stationary with respect to the chassis 506. However,
after disengagenent fromthe ink ejection face 30 601,
an i nked part of the contact surface 502 may be
conveyed past the cleaning station 530 using the
conveyor nechanism The chassis 506 is biased towards
the first position, wherein the contact surface 502 is
sealingly engaged with the ink ejection face 601. This
is the normal configuration of the naintenance WO
2007/ 065188PCT/ A1J2005/ 001830 29 station 500 when the
printhead is not being used to print (e.g. during
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The engagenent nechani sm 520 conprises a pair of
engagenent arns. In Figure 26, there is shown one of

t he engagenent arns 521 engaged with its correspondi ng
WQ2P0Ba95188A first end of the engagenent arm BET/ARAE)S/A01830
cam surface 522, which abuts against the lug 515. A
second end of the 15engagenent armis rotatably

nount ed about a pivot 523 and is rotated by an

engagenent notor (not shomﬁé. Accordin it c .
The $06h of RORFPGLPEES! 1415 S0 Ao i % oo et
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appleal@ed 6 The diobp‘éd Euntla atangaitehitat sozgeolipess ket sndedie 53:’1’4331" ovides
t h:’a{n?ngr I%l-m dqsporaggggqogéﬁfehtgg I—?tﬂ@@eg SRR storddAkL Bibméts are less

peri-o t he engagenent ar
crm(:aé, spppessthe thagy actriangte ga Reds¥ioior emple ﬂ?ld@@mf%‘@ ik thg form of a
tra§goido||ng the chassis 506 downwards and away fromthe
prlnthead 600 by abutnent of, for exanple, the cam
surface 522 against the |lug 515 Thi s slidi ng novenent
Theobpet hiefacivd s puntEaG G bewrgarges of tead pagnTarRrevidy floagw edgsshereof

whibH ﬁ@i&e%ﬁehﬁ%r@ée@%@ Qita 5RGEpANRLio chMRI &@oﬂeﬂﬁorﬁdf(ﬂﬁeﬂzzles 73 from

{ tact t
the ggPEg)réing%d Tg\ﬁgvg ga?sgﬁ)]%%nﬁ ﬁnu E(Eﬂ(afcﬂf émé%:ﬁY Srhft.l]l 5!%%9%%’%19, Cflal?eswe Gfer 71
and%nﬁ‘@%ﬁ@ﬁﬂ&&ﬁﬁl@?ﬁ%ﬁaﬂi’ [P 813@’[103 Boleli 78 dorgadjieterathefive 1ayer 71,
ﬁducll%s & LD gl?o ?&rieﬁ the %Lpfa% REEIENA. @HetﬁdQBaIQ%Jé?§inttl§ fhrBkof markers

I na portion of cont act

thatgmr@a&@sexdg@@a%ma aglé“PmafﬁtP@%mﬁﬁg ng&mﬁ%\w{ﬂkﬁ? e P@E}H‘Ené’é{he Ic
74 Sl fe@gfé& fo é\fn&@llibodhgsﬁﬁgﬁgﬁmﬁicz of e aditesive lagort 7y antidde gigtegically

el B G StICP GbP oA D MY SR8 pr D o

Accordlngly the belt 501 is driven anticl ockw se,

As sto 3§: %ﬁ‘éi’cﬂéaﬂﬂaﬁﬂ?ﬁ inkRGnRaide o0fack ﬁtﬁ;tkﬁemm&ecewe ink from
ace ast th

theake@ﬁ}uﬁ@wpri@wgutsg%aﬁﬁ SRR P Bl 2R GRS S s of
rows QN Inke6t 73 Slodifated o Eﬁi&ering ogO partiyietcghals pr Wpﬁeofo.hle aﬁmerpgannels 77 are
station 530, it is successively cleaned, rinsed and
dried, resulting in a cleaned part of the contact
surface 502. The drive notor 144 is driven until a
cl eaned part of the contact surface 502 is positioned
10adj acent the printhead 600, ready for the next
mai nt enance cycl e. Dependi ng upon the condition of the
print head 600, several maintenance cycles as descri bed
above may optionally be required before the printhead
is sufficiently renediated for printing. | NK CARTRI DGE
15Fig. 27 is a sectioned perspective of the ink
cartridge 104. Each of the five ink cartridges has an
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tight outer casing 210, an outlet valve 206 and an air

inlet 212 covered by a frangible seal 214. The air

seal helps to avoid ink |eakage if the user tanpers

WP ee706ds8%ut | et val ve 206 prior to install atR@MU205/001830

thunmb grip 218 is coloured to indicate the stored ink.

For a ink, the thunb grip nmay be otherw se marked. The

thunmb grip can inwardly flex and it has a snap | ock

spur 220 to hold the cartri®ge within 20 the docking
ab%‘é§p nHgRgns "Fﬂiieg whichyig equivglent ythe wilihenhthe higesg nthe priyniensealing film and
exterlrthe lesigfeot HRACHAA Thé hahdatsey a&tdn&ﬂéd mtd Retloheoyditcth RRAGE. Each

r r er dl e Ei
s & APt a 08y RUBE B RP B R 5 1 B g Bpoa o
stagpfipadetic wiividual h@zlﬁwoét Inythis mmﬁgmclosfectloh &erappotimately 128 nozzies
3004 theit dgectikO@lets Far clarity, the air bag 208 is shown
fully 25inflated and the remai ning vol une of ink
storage is indicated by 224. O course, inreality the
To Bilye theadgnsiip of lebetykilled Holey nexddd infhs edligprfiloythd 10leh Bmtba bbsaiohd@in the
sili®RGafidHsl Yo thi b2 bRGold Q\%hés%[ﬁqy Ao s!:oﬂ&ls%hﬁ@glaﬁ{g Al 1 bag
within the inkK storage volunme rather than co l'apsi ng
provides a nore efficient use of ink. Collapsible ink
Folbagyg dhainecn agiealipmidit GhEatds t8f pin@8ddSICanc® thocHamled ARSHAG flex

'PC].E; Esrgtgn%gd al&g (,SQ ﬁ% %hgﬂyseﬂgg ?’)ﬁ{] c%dtrol? gilgrhoeaagd ﬁﬁeyv;e% gaé:%gwppleii o the

ectl ors o
bong gads fato copfoband erprass thewoszle$P b hThe ﬁﬁ& PP dndfinstachorentititye bond pads

75 Bp@s@ibidon defhil 1irhﬂae rabdvetntba&dled I@p&d@%@f‘s Qﬁmﬁ&gﬁ%@a@ Qo bM/760254
erore | has

OEEF RS AaTonEl kg o0 Blfibes b e i PoB
Wfaéff arpuad the Imhng smfaw B8t dffi the dtid mplding g€+ (wha&iz. 320. i s di scar ded. -
To avoid this, the present ink cartridges use an air

DW@%% tha& |nflates into the ink volume as the ink is
OZHfR air bag expands into the areas evacuated
by the ink relatively easily and conpletely so that

Onet Jﬂﬁfx;ﬁe 3 t}’ﬁy&ﬁnﬂ cféﬁvcérﬂ' rﬁ)%lg%%h%sh]% 1% tlgbli% I%?thgg Ldohd 19@%10\{\1,‘1 en

i's discarded

cmé’ﬂ%nﬁ ez gt %P&ésl’f?‘&ﬂ“lgﬁém‘ftﬁs‘t”@éaw of de&C@Pffda’p&ur?fqetm to Eﬂﬂ(ﬂes 4lto
50. [Faxgre 50 Hewhychhagdfail dliRRaRSAK Srafdembdiesol Eﬂfméﬁ ontaréﬁicon substrate
SOIE S 5%%8%%%11%@1%%% Se?arlé ed@ntxc%cl %r(])%g\%p %roups % rtOﬁZée anpangements 801

g Ion characterl st
are %Tapgﬁi ke dRd vt difigrentioslored insprgixative. lnifovwsearda the ngwkle arrangements

are @Ahdel indews 2h@4e hibldobiyd ﬁﬂgﬁﬂ)&g td’!a&ﬁﬂbtl{eh ﬁlld%’iﬂgrbicﬁérr sﬁaf:ﬁ% l)ian dots

dumt'x%nn??ggg@ W(S)PIQE)?]%OS%@% mﬂﬁ%sru@gey \g Thg Y A %Enent makes 1t
possfhicsin giohHea laghydessp bt mRdadest for ea&hmmrenhah B gbzztch @rdyad ieh

plurallyzofts@péeféﬁ } Ak Bach B&iRIaR 1n¥é@sgac%%%f abFﬁt%fl m¥0§01§ B&w@n%ﬂg Qe es in

rtiall inflated to illustra
“’achcra\% @@rag?hﬁ 0 pigieps Wetwegintg adiacent pours. oIhemé%ﬁpl?aP\Vﬁéﬂsze@w far t he

redundekcyqH dtsired) gereb) dloaiigdgadredbithided Rilir latpeMlkie 194 in
the printhead cartridge 100. As the ink cartridge
engages both the printer cradle and 10t he print head

Eaclonortls arigggemert Y ipie prodstef ae intcpied gesuit Sbiicotdodethiiaue) Irs

partiOfe] 184 rio¥Ale Pasdeintr@801 VRS AbekoYo-ENGHR NG ANRATIHATENG
OUTLET AND | NLET VALVES Figs. 17 and 18 show the i nk
cartridge 104 and the printhead cartridge 100 in
isolation to nore clearly 15illustrate the ,
i nt er-engagenent of the valves. To further assist the
reader, Fig. 29 shows only the ink cartridge outl et
val ve 206 and the printhead cartridge inlet valve 194
prior to engagenent. The outlet valve of the ink
cartridge has a central stem 230 with a flanged end
232. A skirt 226 of resilient material has an annul ar
seal 228 biased agai nst the upper surface of the
flanged end 232 so that the outlet valve is normally
closed. 20 The inlet valve of the printhead cartridge
has frusto-conical inlet opening 238 with a val ve seat
240 that extends radially inwardly. A depressible
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menber 236 and the skirt engaging portion are
configured and di nension so that substantially all air
is displaced frombetween the val ves before the sea

W 20A@/e43188hem f orns. Ordi nary workers wi || uR§ardRepado1sso
that conpressible air bubbles that reach the ink
chanbers in the printhead can prevent a nozzle from

ej ecting ink by absorblng the pressure pulse fromthe

i nk ej ection actuator. Pe val ve onmo

For §gi sk e gl i SRR A TR * LT OB 0
willlbaGdcithewiiapathdeyo Figfes#he 30i gh ink flow r at es demanded

by a pagewi dth printhead. The Applicant's nutually

actuating design does not have the throttling flow
Thedghisitprintbead intearsfed giropie Bindudgs sikicon prafie sppspratER@ 1 ARgrying 0.35 micron 1
PaNPBERR RO R dbddetdRg LactASicdie positoh@Mikdo. Fi gs. 30a and

30b, the mnthead cartridge has a pressure regul ator

196 downstreamof its inlet valve 194. Briefly
A sitiedneliaxida (pr blgeedatively ghabsylayet 8017iigpositiprsdry thesubsihte 8815t Fliedijeon

d107I1<Le%(§%re S?frﬁe) giﬁlg%hmﬁ%o&@égtrn% {ﬂlgerg CMGERCD Iﬁa:@éi m@tfal Jehl%s PEzﬁﬂiif a;%eled
alupipiupGlevizts BROHES 395‘89%’6‘“%?@ Ut dEige G SR P e ston

wafeleptse&s gdk endmntliesn Bdfle f@ert8hEt ard dugkied takieffk ewink vt chetns! 8914
15r el at I - t
havglg rﬁgen%rallﬁc%m%/larj %rss%gcin%ﬁlgu{ @&rs &h %ﬁrmﬁfum dﬁﬁsmﬁ {)afrﬁeﬁ'e 802%'35 éMOS

pore size snal nou

metpldnEMOS ansipl 23 N tersieysLanetoy opiener | i theestligorpdliquide 9%3*?11{3017
abohit 1M i@ifefohannd]B61 4P TRSEG MR b g 88t s0ervdGintieis iha did.agpiuf Agimxyl

. 246 W ntral.inlet . openi that is biased
lonsct}"(‘}'é%{‘(ffhg@‘@?’ﬁ Iy ?fr?lbe J%?)ele# m‘:sﬁ%’ar rzggsgt atic pressure of
the ink in the cartridge acts on the upper or upstream
wé:loE @dy& in @t bRl 8 mmoﬁ‘%u‘i’de%@?rﬁ§ﬁ§1tléﬁé@vﬁr thé RemARad

femal ns constant duri
i 680 opbenrian o frdy e T o eutsm aP uf pessia o Brices
posiﬁbﬂ o@er @@ lcbrigaslhyets @030Mks doagening 3QL defiepd thewirte provide access to the
L,y eam surface acts the static ink pressure at the

regu ator outlet 252 and the regulator spring 250. As

| ong as the downstream pressure and the spring bias
The@%EARMEndeReNt @(nsﬁdnﬁam nzﬁwcﬁssw £029 tidfRed Qi hisiriar noizaié edl] 8033,
whig 4telgrn'r1ea[£reglit%§1 u%%xa en m an zz el T of SBﬂeaPﬁ £ 1%11%@ m%%%g@?ﬁm%fm thg%

pera descri b
circhled ipwipn. dBtednkdnet ahap%ﬂv%pH rrshreﬂleji ecértmvawat@e it P%ZZ‘F Gli“’&bi"fg%”

At 4 10¥erlehd Sf‘ﬁ%hloizﬁ%raﬂ QKGZJ i®disdobed ¥ oM Fifi St)h)?thﬁt)lﬁﬂlﬂsdaaﬁdvmg seal lip

ressur e, of n the downs I de o
s0df; S ing 2o A ot SO v Pt o P & Bty See o gus9
thatf hl&nskgtrnbngs idt &est o showemFig. Wa s a:ijaeenttpsmm@rzmeB@l% r4 8uidie ecal
801?, %g%ﬂg{i g&e tﬁt@i@ surtHR %.I»I&l dr Elﬁ{@aﬁﬂég b&@ggh rtl@'stamﬁ 3@611}98’@@9 dmﬁ'ﬂ'le

i ; e regul at or out
moYipgesepl i 80402 Xgs privieaigiicakieen of “%‘tﬁ%i’F"ttge ‘ihaméeaﬁféi 15 %“‘P’F%ea I?‘F Efla‘a““e
couPli@ISived thenfiRliil vail 4653 20d tht hezld walpsnsagm 246 and t he

force of the spring 250 agai n becones enough to
re-seal the inlet 248 against the central hub 2
As béveshpwr iniFleetioa phwnlity sfuedially extenging zoesses 8978 15 gefierd 1‘2'&%”81? 8034

abolif1Be REASSH R, MTRGUIALOH3 S46E eSHhiRInbiDRE Now attesiih ul isk @aping
ressure difference across the di aphragm

t he
pesEEIPAERE by i nut o VIO

20071065188PCT/ Al LT2005/ 001830 33 anmpunts about the
threshol d pressure difference required to bal ance the
force of the spring 250. Accordingly, the pressure
regul ator 196 maintains a relatively constant negative
hydrostatic pressure in the ink. This is used to keep
the i nk neni scus at each nozzle drawn inwards rather

t han bul gi ng outwards. A bul ging neniscus is prone
contact with paper dust or other contam nants which
can break 5the surface tension and w ck ink out of the
printhead. This |eads to | eakage and possibly
artifacts in any prints. RESILIENT CONNECTORS 10The
pressure regulators 196 are fluidly connected to the
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15 device fabricated on a silicon wafer substrate and
mounted to the LCP nol ding assenbly 190. LCP (liquid
crystal polyner) and silicon have sinmlar coefficients
VOO 2408¢5488 expansi on (the CTE of the LCP i s RAkER0§5901830
the direction of the nolding flow). However, the CTE s
of ot her conponents within the printhead cartridge 100
are significantly different to that of silicon or LCP.
To avoid structural stresse¥ and deflections from CTE
Thegiordeata §0334pwns pphel alesr arpneamepgthaldsmeppicy opaerig S GSaving a
genEfEINI-Eedpaaiptdfild withQttaR spa7iabichaiaslhe Rydri303 @esilicdn liame sone
play in the |longitudinal direction while the resilient
connectors 254 accommodate the different therma

T heés&pwgmasmsnt alaelinghadems avon arg 86 Bthas @xtendefrein fhe owzlp ells and

inodrptRatdd b A 9k n B BearAB2 D8R 1e R AWM BOI $is FrkaBhed a)%}:a:r Bﬂ’]ﬁsswe beams

sil.i.ent. connec er. connect or col
s SR SORIESL O S hal el ol e Colnect R 8
best(shotn is Rigwi#)and49. t Tre otb@fendsok Gk paysiesssemdA0g ai 8fkchell tokaaviasier
goa@n i nner connector collar 260 receives the outlet 252
of the pressure regulator 196 in an interference fit.
A di agonal |y extendi ng web 262 connects the inner and
TheQdi1eiim GOISRELdoQtachal tb AV aStusorbede 80Tl Hiskcles ﬂ:ﬁgﬂﬂaema‘ﬁN. Tt will be

rorf BB AR B R A B 5 P s e
thary threatipchpegiplodhapgssiye bami¥l§ 190 and the print head 600.
Referring flrstly to Flgs 31a to 31le, the various

| evat . h
o N GERg §1 wdfor o A R e B
custerg palh by 26 eae clettrofpis el aln@pnotsl@ efpeirade A¥AdEash pfithd alrglodes 809 and

804F &2 El@&lcaﬁﬁoggegéé Q}@éﬂé&? %ﬁﬁ%@%gg §Q§0§)4 As %ﬁlas\‘b'eﬁg
screw holes 268 and 270. The_lid npl g:g¥$m¥

elechistiN P RSBy thecostoes goﬁ\éhe&i’%‘a&?f beamyis FELED
808 hBheaschidy B8 dnan@Afed &l domwaia mountodithn acumi han@D7 to the left of Figs. 44
4 [ !ﬁg[ At he assenbly 190 and the
o %gg%t%#ﬂ e Hggérefﬁgﬁn qe&%%é fo tolerate sone rel ative
novenent from CTE nlsnatch. Ink fromthe pressure
Therragmlﬂaeta@maoﬂ tBarh 88F i§ @ndubere] tuthab Bhigh &nodghZicvitienl fel@ance that it
underrgci%s %e fg':? %wﬂ%eac;t ge:x]lnlg ZaSSg'eﬁ lb@%veetﬁsﬂ}e? e%%t%t%lasago% a%%%&ﬂ lNlo gurrent
flowe grenghile arskivhbopint $96.rse Spedarioyepedannel s 280 in the
channel nDIding 266 (best shomn in the section view of

hannel substant full
v 1o RS SRR S B ST DD L S PaE e
surfpe tengidve Stie BB G rethindd inthechahibdr 29y the mienikcus; @ldoril ndt @hvill1 Bleak
out ,58)6 abﬁﬁcetobﬁnﬁg\th@%%s%gl igAehchannel 280 is a 10 series
i nk apertures 284 that feeds ink through to the ink
condU|ts 278 fornmed in outer surface. Figs. 33a and
As sB3im iaFig. mfoaamﬁk frote Bhe adzzlkhewednaia pakedivedyekin g cbidacts 809 and 8041,

pass n%%ggglq T@E ?901“ %r!:a%SSO ?ﬂaegaphe?tgng of the b%%.l'r%‘a'f Xde%l\{ts%msmc% causes

enla
the e i Srpeog h”éhesi@fan@sns &1d devign & ﬁ@ﬁﬁ%@é’e%&m me@ﬁbat thh @ajonfy of
the &9&&1&%@&101%6@ dﬁ@@iﬁrﬂﬁﬂtb @@9& to%sgssmm IThe Blp@Sion aao@ﬁﬂmd to

the lﬁ%@/ t%%%lc 0(5 ﬁ%%?q: %e the%%dfat (27 ) e 2 etl%;‘er %ﬁ%ﬁ][ 8&&1mpeﬂed

totheogtui t s 278 are along a central strip 15
corresponding to the position of the printhead 600
(not shown). The ink conduits 278 are sealed with an
adhesi ve polyner sealing film (not shown) which also
mounts the MEMS printhead 600 to the channel nol ding
266. Ink in the conduits 278 flows to the printhead
600 through laser drilled holes in the sealing film
that are aligned with the inner ends 288 of the ink
conduits 278. The filmmy be a thernoplastic film
such as a PET or Pol ysul phone film or it may be in
the formof a thernoset film 20 such as those
manuf act ured by AL technol ogi es and Rogers

0 anc 01‘
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WD 2007/ 065188PCT/ AU2005/ 001830 35 structure to bow.

However, as the CTE of LCP in the nold direction is

much |l ess than that in the non-nold direction (-5ppm C

WOApHNOed8% 0 - - 20ppnft), care nust be take t oPEHAYR0RS/001830

that the nold direction of the LCP noldings is

unidirectional with the |ongitudinal extent of the

printhead 600. LCP also has a relatively high

stlffness with a modulus tH&t is typically 5 tines

that of 'normal plastics' such 5as pol ycarbonates,
TheSbIitv8 Azotal rdlersibi Ry bf e phssialbyis GpS/hrevasts thith Eop ellovitgsengh
horg gl%ves hr%\%l: 1% (3 a@n%ﬁw %—Zoweve?’ Ghe rdiife EﬁEﬂIa[&EIH%@&' ﬂ'xe%ﬁ?e}l?nﬁent points

contiguous but separate printhead |C @
of t@eamnvp béaps w@aatuat@ bt W@E%VWEW@%@W 18 CPUSE AW g rogient that
canbes §1e QU8 a5 $016 MY BStRRL Bwnirirgs, TAOmd@ment Pre€fedtilaly a pivoting or

. enlar ersp ve t he ti f, sivot |
bing P A TCataehaeg o i b g e e P o pive
regi‘oﬁ) defmell tiyrpertding of the pasgive beamséPact i on surface of a

printhead IC 74. The inlets 73 supply ink to

respective nozzles 801 cri bed |OMI f
The @wﬁwﬁgmowmexftéang 3})ghbr8§?c§’§ %fs devsrrﬁnp g 8 i85 V\/klktli'h b¥%he% %Ec%%f the
noAild Skl B3 derh ihe@rssitle beams $08. TIS cbwmcam\temers afip¢ yozfigiialls gnd roof
cauge%% gliesfasga:% gl%x\égs[e 35/1&119 ﬂle\ﬁuﬂﬁ@lj 80%?'] La%gmngﬁe méﬁ%@l%ﬁ%tﬂ‘%lay shotb B Fig, 42,

I'n an pri nt head é§
i ihsiop R aprisp SRS Pein s e FSUHH 3 BT Py fgton
withéuf AIR3@ing QFR] 18Xiduy. They are al so grouped logically to
m nimze power 15consunption and allow a variety of
printing speeds. Each printhead 1C 74 is configured t
As Slogeiinie. ahdt thy dpptopfidtasimegine frive eEEndEbIigudng fhe pijator bfﬂmr@f”

qulgkly éﬁo@% chiRactd nﬂle%&ﬁltaéﬁoﬂ Sauded 80 v étiérnt 13lc@bSerpetts rextrh athe
Wwth these nozzl es being divided |nt Sﬁ%&:%&g Qﬂgmﬂﬁﬂwﬁ

i poston, GG B Foy S G35 O P

the@@menttim af the piadngi itkeald dxinihrehf sorfen tengiaand de nEgAEVEIF ST FEHEd bY

the fg‘&%g lé;Z\%m@lR qf L Sk HQE@Q s¥Behis&Mhihntn g% &hd Iﬁ@iﬁfa@l&@h&b@h@ of the

printing, meaning that noz
bulgipg @P@G@*@F tp fefippanigipdiop 302 thaf eufiniss L@ﬁ?ﬁé&i’“?‘w °19Pt§°"s  sgjgoentprint
mel@ri zontal di stance between two adjacent nozzles 801
on a single rowis 31.75 mcrons, whilst the vertica
di stance between rows of nozzles is based on th
Imigdiatalptior thedron§02 dptechproRorisess, Sﬂ%t?pnsf%wn%ﬁ’feshﬁ?ﬁ%lﬂavaﬂfr §ie 43
SuﬁzﬁE’ﬁﬁ@n%gjs&)fh@?esﬁ%@iﬁ the BRAFHBETSOTN to Eb@tainlrélativsly 1opd sl isk has been

fraction of e. Correspon 7]
T T T o S
quieeent Sipaivn dgwofin Bgeh. and odd rows of nozzles for a

gi ven col our nmust be such that they can share an i nk

channel, as will _ be describ e

AT RO MR S O BT RO it b€ Berived

with l’r&erbricﬂdé@(k $ 10 gebdeenin] for cebitytahd eage & ﬁﬁsamrglemh EIMCOI@'@‘FPEPIHEI;d
strip [ 6. The printhea

opqrEioy %f’m feno%gggﬂ%mﬁpgjotl {gﬁ%b%dtgbﬁré pol ymer sealing film
(descri bed above) by heating the I C s. above the

TRk El&né&ieﬁltlﬂ@[fls Bﬂ’heouﬂﬂiﬂﬁﬁdmgﬁxehtmmeﬁmduﬁd? &ype phiels@impgses 2

them i S hesi,
nop R I RS COb R ks MRt b RGe1L 1B 1B ES 1005
extemiing, thrivgh ftic npazle Alust e noeght flan! 003 isplysprotiched @ 2 fifiran pigide
(not above the adhesive nelting point) and the
adhesive | ayer, before pressing it into the film WO
2007/ 065188PCT/ AU2005/ 001830 36 The length of an
i ndi vidual printhead IC 74 is around 20 - 22 mm To
print an A4/ US letter sized page, 11 - 12 individua
printhead 1Cs 74 are contiguously linked together. The
nunber of individual printhead 1Cs 74 may be varied to
accommodat e sheets of other widths. 5The printhead |ICs
74 may be linked together in a variety of ways. One
particul ar manner for linking the 1Cs 74 is shown in
Fig. 40. In this arrangenent, the 1Cs 74 are shaped at
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" chaQRF 70091530 HoRPHE gi?c@ﬁro k3018 b astarpe ecgﬁxd%isbg
2 e a 0

trapezoi d. The upper surface of the printhead |ICs have
a nunber of bond pads 75 provi ded al ong an edge
t hereof which provide a neans for receiving data and
VP 290065188t 0 control the operation of the noZATeA20%/001830
from 25 the SoPEC device. To aid in positioning the
ICs 74 correctly on the surface of the adhesive | ayer
71 and aligning the I1Cs 74 such that they correctly

Atd in the adhesive |aye

9 gb E t he %’Ies 72 for
PGS ARplsdy by vt dhieavraliieenpr eroesition (CYY. s saei Figtratera
Wm&esm&quzmyeﬂﬂms fiducials 76 are in the form of
markers that are readily identifiable by appropriate
positioning equi prent to indicate the true position of
The pozzip errapgemptinglueless SlEsPees tepapieiogyhIdP3, side Wals 490G ot fwbich the
noBAY ﬁia%@su@]ﬁort&dj & clREbBe 007 e iRY 8 thé lvallsmh@ﬁc%zle {Jlate IOOéSa multi-layer

R R % e RO P e Gy e e it o
shagp orihe SnbsF:@tg A Reped;telogatd lehteklaolvairin gl 1ssu?p‘énden withi@ the chamber

19?‘?'3?’&%&2?3 51?‘?5““3%& ﬁ@@?????%ﬁﬁ@é@t FRGEL Gkl RTh s o
micgepleciidmaghantal sislem (RRMS) RIS HeCHERSS (iR bya [kparanF Proowa

of inlets 73 dedicated to delivering one particul ar

K;
Wlfgag ngg }’1%2%1% %%Jé%&@?tz{ﬁ 1101%5 }1162;6]13 %H%‘;&glvar @Ztggowrgr? en| ersnthe %alatéer 1007
via,fggi et PRogase HifPa aithe chamien BllsyTherpafier the hratenehnesst TP0 is heated for
sontednatpes BATEIrmise adcbrigsofthat e mdngeix InembCfo a biRAGH ;hﬂs@fxt $il®e

appl-e@a’z:é that-m e].‘:i ?tg}%{% " gAt EOIBES 1% réhge d oérgnl gt Wd Ih:ﬂ-ggzl,klslg f]tsllﬂ gﬁ ﬂmg%&:er 1007 so
thawl’teﬁ ﬂﬁe ﬁlﬁmenf s hyated feie cautre the Ig@mapm df vaper Yuhigesiimthe ing. A3:oalingly,
thetidka 01 1l demkibuROOELLRIE feBige BYAd. vat i on to the individual

nozzles 801. In this regard, each section feeds

approxi mately 128 nozzles 5801 via their respective
The tryblde E17 3nce Eepctatghi,\caustspa imberawiid yressdre Waltethe cHainbdre 0 7hehiasin
tunfL%@s@@iﬁe éj&tl&ﬂrb@ a &%ﬁﬂdl@ gr 1}(1'1% lnﬁho tl tﬁﬁo‘% lth@ ‘Fﬁoz%@%(gerhe rim 1004 assists

4% t i oned he silicon ma hi's” wa
in dfgsfine Oa e | Oé‘éas iy S OGRRIMA 1o SIANE96R SRARNAGoctToR,
10 Fol l owi ng attachnent and al i gnnent of each of the

Th&édsﬁlttﬁb@ ngre ksgﬁly Zﬁ]é 1{0 J %3 %mgmﬁe@%%r pnga’t ?aﬁsage l%g%{s rs?ﬁhat%he

attached an e ge o
Pres§iegy Wﬁ%@%ﬁ&d lY fhe ehgpbpreonsispine iottbe Qlﬁneph@l%@ﬁ dorming of #1Fibble
1012, Gloe @bt sffedt adjideht CHaRbat hdtihe cRetgdngise &Aes. The flex PCB

and its attachnent to the bond pads 75 is described in

detail in the above nentioned co-pendi ng US
Theansgyiasedapreseme widyil ¢ chamber 1007260 R5puthBoiok BIL L Mo through the nozzle
100R8m biRhes sdrhd ifihadieiasYinditier RRAA% 1069 %%Q&%F %%ﬁet E&‘sﬁa%la thoo

Q@@ S The fJ x PCB. 1 mfa ps around
is ap 06‘1%"@ 39 michos inepethondi isegly 2R By 1 rawm@zy gt
HenBEhérd/E RYONGEZIVES vEIRSs. € Aa aps@t, iF pRddmyipet it Ioftke ﬁ&kdré/ﬁsern the
1
conprisin noz nd correspon 663 %Qh Betk

Py the 1 6Wﬁﬁ%mg¥@crlbed with reference to Flgures 41 to
50. Figure 50 shows an array of ink delivery nozzle
arrangenments 801 fornmed on a silicon substrate 8015.
Each of the nozzle arrangenents 801 are identical,
however groups of nozzle arrangenents 801 are arranged
to be fed with different colored inks or fixative. In
this regard, the nozzle arrangenents are arranged in
rows and are staggered with respect to each other,
al l owi ng cl oser spacing of ink dots 25during printing
t han woul d be possible with a single row of nozzl es.
Such an arrangenent mekes it possible to provide a
hi gh density of nozzles, for exanple, nore than 5000
nozzles arrayed in a plurality of staggered rows each
havi ng an i nterspaci ng of about 32 m crons between the
nozzl es in each row and about 80 m crons between the
adj acent rows. The nmultiple rows also allow for
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For clarity and ease of description, the construction
and operation of a single nozzle arrangenent 801 wi ||
be described with reference to Figures 41 to 50.
Wi 2007/p461§8et print head integrated circuit 74 RGTAZHSHH0E30
silicon wafer substrate 8015 having 0.35 micron 1 5
PAM 12 volt CMOS m croprocessing electronics is
positioned thereon. A silicon dioxide (or
alternatlvely glassz | ayer 017 is posi tioned on
s dnu it ol Sy ak oot bnesiroiat Bioue d}‘%&gétF atkeE st hff@ge the
drofobdeXfs dffeAﬁﬁfe Ethe®, thémems 101 CMSSlréadPrehhudits nivRitrdh stiedrdmesthé
d | Lectrode contact |ayers
g@%%éoﬁése |a%cg'gh giﬁy()tmonl ég}ulﬁcon di oxi de | ayer 8017.
Bot h the silicon 10 wafer substrate 8015 and the

The&bildpﬁﬂ@oﬁﬂlhe%bﬂf@l oh P RErasiRlpbind s&oﬂngémv SaBsesiRfnk RR zan th Bé<

a ne av al ci,rcul a
crolghih wfinE P Sosr B 005 Y S AP B ot g e 7
mleb},ﬁasmomvwds the pGhioScottertsa | MOst 8f tharidk TNVDSawioip tHisewaer is drawn
frof Bk 3bzzleS oﬁo%hg&%gmﬂaﬂnécﬂ @0 19 'aJL thCO8: &"ﬂ@&% Qm':sﬁ:)‘i&f 10 ﬁP&Zaking
about the ink inlet channel 8014. The diffusion
ofharrier 8028 serves to inhibit the diffusion of
hydr oxyl ions through CMOS oxide |ayers of the drive

The%@clb[f;;)ﬂgglﬁrﬁs A&Mzﬁﬁ ?%:‘o%%f m&rﬁeMt%%géré’og»ﬁ ﬂﬁcé #8h%ioh £ cJtr tuh%der to

| Con
bregholy Ap ik 18] Iumlrﬁw#ﬁnttbwa@% 1403 e ths cdlgme ofhpu g el 04 .| thecdippeter

of 1igH 1R 1€ fed)tey thdddY fedndzaakt apt loﬂtetapsﬁnﬁob &n@cﬁﬁﬁldiﬁgtﬂe bep, so that

0) 05|t|oned Qve t he .con
the mm%entuer% otﬁ&e ﬁlt Cf e‘l{ect ?f;jlléernec)zzl,lle ltc. icrlecl)l{:/ to e atgec cé%p to bregk off.

t he contacts 8030. 20 The nozzl e arrangenent 801
Whid e &Q;?@l@bz@z@é 8ir Qa e ARG Ees &Q%ﬁmé&%ﬁ %eﬁ@é?edﬁby @ &r@\@ﬂbioaﬁs the

an U
bubgl i@%f?’ga?eﬁwfthe@ﬁ?ﬂ‘ygﬂﬁpsﬁ 1&&{;}“&}7 ! ge If"FFﬁél}at th?S T’ w *F‘ﬂ?“@gif
the tibiaity ofshegbintaflcailapse h01f loawhicH the cavitktion pdnébveah effiael 8014

is in fluid comuni cation with the nozzl e chanber
At a lower end of the nozzle wall there is

- Yet aﬁl%fﬁb@wfé’n%w ﬁzizlﬁ PFARESEEDY. Suitabliforiths presembiavetionatilt Agy be

des@ided wikh rpfeid b @olilgs. 720 BBNThik Shé HPicali plovAB38 ink delivay nokElet he

1T: g%é%ﬁlh% IEhanrFo\A%z?e ch %r ér?gtgz g?ri agd ? &Q&nm&g&{ a\(,tui’?]tgr%lonne&tp 0 a

Padd!aPOS}h@n d‘jﬂa’élélwﬁh%ﬂﬁ’éf %/ ihergaldcpigoiprice inactiaigd o 2 tossjsst i from

the R241d cllaBbrO MRSk iEHE erhidatnlR Bt M&E@@;ﬁﬂcgﬁl&h@ﬁﬁm eénd bakamr which
onar

n f he stat]. S
et PR e Tt P iR Prepe e Al oy e
aciuptooiRednneted hmthtbl@ddlvm;t drstrm pre@ivaddimiggh a sl wal of the rpdechamber.
The%&yﬂtl)r PR gﬁﬂﬁﬁ%@h&p@% a8 Bt aft&éubé’t‘&uéﬂ@“ﬁh%@@ﬁfa@é& dr 15:1&15' 8ot in the
nozzl e wal 0O As best shown in Fig. 48
nozgl¢ fpmpsr #9llof radial |y extendi ng recesses 8035 |s
defTutrixg isitially eFigs0th - § B3 1@@0ﬂﬁedtsﬁﬁmﬁt&2misﬁubnsnif B0 Hasic bheation

ofa ngﬁg%g%FI§&1§% ﬂ%?&ﬁ{agdj}ngnt CRH% ;JLhzgn%q} %Il 1s ppckq %@!%{d %5 glk 302 by

nozzl
mealfd 2p B e clwamel 508 G@@h f:@rbﬁetclpﬁérﬂtm%h a araﬁe@v@rrataﬁrr whigfeheree
charhBR 501 :Ssts MU R e trRmBtr SAIAAIRF in@ 0BGl tawd éj&ﬂorg:roﬁ govedralnll Which an
ink mu:gpd profile with a base 8037 attached to the
ICPYEF '8F31 of silicon nitride. The Iever arrangenent
also i ncludes a | ever arm 8018 that extends fromthe
nozzle walls and 5incorporates a lateral stiffening
beam 8022. The |l ever arm 8018 is attached to a pair of
passi ve beans 806, fornmed fromtitaniumnitride (Ti N)
and positioned on either side of the nozzle
arrangenent, as best shown in Fig. 44 and 49. The
ot her ends of the passive beans 806 are attached to
the carrier 8036. 10 The lever arm 8018 is al so
attached to an actuator beam 807, which is fornmed from
TIN. It will be noted that this attachnment to the
actuator beamis made at a point a small but critical
di stance higher than the attachnents to the passive

£




10

15

20

25

30

251 n use, the device at rest is filled with ink 8013
that defines a neniscus 803 under the influence of
surface tension. The ink is retained in the chanber
W0RY/19§188 he neni scus, and wi ||l not general | PCT/ARRIOGR1830
in the absence of sone other physical influence. As
shown in Fig. 42, to fire ink fromthe nozzle, a
current is passed between %ge contacts 809 and 8041,
30 passing_through the actTtrator
s e PR ARG 01 S AMEA 5 36% ST o PERTp g pyeor 08
thrm.Cthl sierSn thb @aiberatm rb&ld&ﬂﬁﬁﬂd@dﬁ()l The alivarersos brisdea abkatdeniagie-g.
uat ot eam.8 of the
b e R L L
Flgs 41 to 43. The expansion is constrained to the

Wheh ﬁflstde:méd {okRcianeddAroniiShozAd:hitieer 80asafiustidiel iaFip.L5al, ot heater

oS RS Bl it ARS8 B dpcr

othef itinbi of ehelacimdta 608 @b builnfdnewmitkrialsibeyingyf highthsndriiddgevisedirs
; hem from all ow ng nuch hori zont al
bEM§%§mﬁé§y&Bﬁ§a%ever arm 8018. However, (ghe relaéqye
zgﬁsaa g/ﬁinent of Yens' satfoduliren (Corpiivs it e nSeemig)
G°4Ct Uat or beamdaneispecSpecticy e Chmcitever ar m
causes a tw sting novepent that 5 e ley
A sugighlgnatsgialfgRsae lgeéfﬁreﬁleg}ewfﬂsaa%ﬁ G e @“%@Qbﬁé%r{“e‘? gaflothnda
glasethdt@Rt i vel y a pivoting or hinging notion. However, the
absence of a true pivot poi nt nmeans that the rotation
i s about a pivot f%lon defi ned by hendi ng of the s of
The prates figaas $0 e B ateTHG AGBAA AT BPTRAPB AT %‘8 it &R ThEects
activa@indtd iRiRhifie at Bﬁgadd@\é@:r 503 6dth 8Rf1sthail Sheanmbxipirisiens nbay thelpest 510

L Stance of 't l e wall 8033 fromthe passive
resuggé?f%eré‘ﬂ@mmﬁwog% ?(é movenent of the nozzle walls

and roof causes a pressure increase wthin the chanber

The ﬁga?eQ mea‘ﬁ@ﬂ@' aHQco‘hgbﬁuéﬂﬁ‘di‘ %)aﬂ@lb' fholdheRita@es AGndd) MaRask M rdsgire
be no

I at . the sur ten
sroupie o AT aXP 5 e 0113 I‘fl P2 el “gma“g{] st
currémisipaisedand inlol bjectbd amfitig pom Roﬁmaddé&k tqﬂwmgllsmn @ﬁ’éﬂiﬂﬁh&{ml
Fig. 43, at the appropriate tine, the drive current is
st opped and the actuator beam 807 quickly cools and
contracts. The contraction causes the lever armto
Sub&QRERIBNGE p&dam soﬁe tdativhied b Agitpaiueso 8nduiss@st roiidom, Thevieeskvation
caus'g%béj}ﬂr# kegfow f ?o%{&o%%&h’aﬂba@ F O SHrd in{brdefEn Qih:ﬁé ﬂ%@&utmde

e nonentum of the bu%&
the e it 3nd vt vorrespendipg AR eRHsnGmenerheckingard Sy orthé

dropPd18 Sk BroGeBMSSle Pi¥nt nB@a. qmwamdpsammamaﬁmmesm@ & ezl icking

"~ _.chanber 8029 ul t
of Y e o2 g VA S BRACT SRR S Th o oS ARl 36 i
refilledl aich Ghatthd pusiesn iu Figaid & again iepchpd and G parzie §haaft??ra%%lhiequenﬂy
ﬁgqg; y after the drop 802 det aches,
mmﬁ%ﬁ?&cus §8§m$orns ?ﬁ%kconcave shape shown in Fig. 43.
Surface tension causes the pressure in the chanber
Fig.30 a%stga&s k §ABeRpEcalalidwies thg nbzaly atrmtgbhent. Mg, A Blutetersedpnal view
cked u mar [ 4 lLeLishdAs
throi.“ & R0Z 7T B%AF anggel%g%%ﬁgh%' ?ﬂéé&% n E’ggsoth% %@ﬁbg&gé’g ct:ﬂr%t
pregousiy ftrodneddaokoan ielinfd-g.  41. Anot her type of print head
nozzl e arrangenent suitable for the present invention
wi || now be described with reference to Fig. 51
Once again, for clarity and ease of description, the
construction and 30operation of a single nozzle
arrangenent 1001 will be descri bed. The nozzle
arrangenent 1001 is of a bubble form ng heater el enment
actuator type which conprises a nozzle plate 1002 with
a nozzle 1003 therein, the nozzle having a nozzle rim
1004, and aperture 1005 extendi ng through the nozzle
plate. The nozzle plate 1002 is plasma etched froma
silicon nitride WD 2007/065188PCT/ AU2005/ 001830 41
structure which is deposited, by way of chem ca
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substrate 1008 and an inlet passage 1009 extendi ng
through the nmulti-layer substrate to the far side (not
shown) of the substrate. A | ooped, elongate heater
0 299218010 i s suspended within the chanberPCIGIZ005481830
that the element is in the formof a suspended beam
The nozzl e arrangenent as shown is a
m croel ect romechani cal systen1(IvIENB) structure
.Which is f a litho roc O When t he
SR RE N A SR A i gonsprss an upper
glass@eriow @intrpifonndilicein divxije) 814 fared biep Mmm nitﬂdﬂayan‘ #H7t he
t
Altk:ﬁﬂétﬁrgl ? 902 et ei‘:gﬁw %?heté%%her GQE‘% g%g) )ﬁgé"g%e eug.h?ed which will
hm@éﬁ@%ﬁ&@dﬁggﬁmfhan 1 mcro second, so that the heating
isinthe formof a thernal pulse. It wll be

'I'hegtﬁ L e C I %Elﬂel )ﬁr %HI? ES %%E&p ?{1%][ sucg ﬁESh‘@VGQ’LeaPB%%Eeg 8{3].03 near an

endlpsttilqat)f ﬂmest 5tth eﬁdelceﬁetnmum sitrhle/glass dortiorh 555 araigrennediel at a block
porBi&b aatlupﬂso%tovmmecl%m sBSetied sdpb&t foFte achie@Os0d] NAl Y,

the ink 1011 constitutes a bubble form ng |iquid.

The bubbl e 1012, once generated, causes an increase in
Thytreassuee S8 kiduiinintlodes ¢ prrdigrof hOQperedwbtingdr uhin3 5 whith @ eloegie

andt E&ecﬁd %{uhﬂﬂa@%oﬁeﬁﬁr& %éh%@ Oéjiforcg gﬁlb&téﬁkﬁ]&l‘t?ﬁl@ aixmf%églgtuator 508

riml assi st Irectin
is ftaﬁfenw -opta B dringd hetwe?rsad@ff‘et:fe@&d uaity Shkand aliqy] iy g élfteﬁ@wl
opeediaf&reach bordbtoel GABPwiIMN resgléck Q@M actddi@s fo@ason t hat there
is only one nozzle. 1003 and chanber 1007 per inlet
passage 1009 is so that the pressure wave generated
Thepjlack pertiqufe? & frigitsapected (o ah emn $2AgThsfarn FR0 inip appepnnetigd @ therpgddie

507 ¥R GoRfe cﬁhnﬁb‘t@@h Sy h&hdor aQBS@g @@.tfoﬁi‘elﬁ 8ate %Joﬂﬁ@ﬁﬁzzle
cna I rre ondal n Z7Z1 eSS
oo B e f S 8 S D o OB B 058% o0 sty

minpuigh@pgoriunikies Fr ke cmtﬂOWtOIﬁ ik engbndtifrerm 6207 [The 110 Bsld paperaliyl within the
nozRY SiREBer SONRa dufice RAGK, LREOMBIa WS 2b et passage 1009.
However, the inlet passage 1009 is approximately 200
to 300 microns in length, and is only approxinmately 16
Whee iCis desBed thadtiagmietaet 520He conductiVee@ent iS pased tHia iRtk ti@hium nitride

1ayéf Is AGHS 1Bk éﬁonas 15 @&'IELC%%TB E fowldl &Q?%E;& Bbs x%fxihf%%md%f the

he pressure |se I n
necs%%zy Rster A0f pETeftsireuEy fﬁ@éﬂ%ﬂw@@eesm aﬂ’eé‘P’é’é‘t’t’éfEI Cuepfesults in

heafl &}l ihe nigida @er s B4 @€ o tlﬁel"pbﬁ g gmmdneesmel ik gqﬁ&ﬁls;@gﬁd 86£0Q¢ of

N E R N T

pagp inghevaabiiong fostan Sdslet M@feoaserqvmeslbdiewb@r eaks of f. At
this stage, the bubble 1012 has already reached its
maxi pum, si ze and has then begun to . coll.aps omar
an g of e er R 5o 25 G e LRI Tt SERaS in Fis.
54 thaudaib llest:di0d Ppattiywartided vdneuspabynterofhichobhaipseulkipl fkeaide sozzle
t
a;? gﬁgnrﬁ IE][E g&gtﬂlﬂteﬁegveg%%eg E@ML] Fm'}]ggl Bnﬂ%t%ahgtga gg%.g&fz gtf%e&t%% of

array cginpe Frpoplated Reluding faf colpa &t 1009, towards the point
of collapse Most of the ink 1011 drawn in this manner

Thefarfguc 1?11 ({f ﬁhe P tgeag &s%tn descr 9 calfﬂ%ednhpz%llg%{gn@an{wﬁg te%?ques

m%g@atmbhgloérﬁﬁaﬂow ﬂTﬁl’ﬁ@?ﬁéFSGfi oames P@@puﬁ P8¢l 1 hentitledt “Fiage Creation
amount of nmomentumto overcome surface tension forces,
in order to break off. As ink 1011 is drawn fromthe
nozzl e 1003 by the collapse of the bubble 1012, the
di anmeter of the neck 1019 reduces thereby reducing the
anmount of total surface tension holding the drop, so
that the nmonmentum of the drop as it is ejected out of
the nozzle is sufficient to allow the drop to break
of f 15 When the drop 1016 breaks off, cavitation
forces are caused as reflected by the arrows 1020, as
t he bubble 1012 col | apses to the point of coll apse
1017. 1t wll be noted that there are no solid




10

15

20

25

30

25includes a series of tapered portions for providing
conductive heating of a conductive trace. The actuator
is connected to the paddle via an armreceived through
WO 310304588 wal | of the nozzle chanber. The adCHAUSPOSARIES0
has a mati ng shape so as to mate substantially with

the surfaces of the slot in the nozzle chanber wall.
Turning initially to Figs. ﬁaa - Cc, there is provided

chemati c |IIustr t eratijion, 30 of a
Meﬁl&@ PRFIUSH 9 E‘? Ity i‘ H@&Bﬁﬁ%w%pﬂmﬁmﬁgm the contents
of xﬂmmtnefhllﬁﬁkibrpmteqbbmosdmﬁérmcd led with ink 502 by neans

of an ink inlet channel 503 which can be et ched

t hrough a wafer substrate on which nozzl e ch
Th%‘etfgfﬁté‘% glzcuits i anap, By Fraaeedria Atye Petyerp 5999’@%9»0‘10 o€ Fhﬁ&é%ve éﬁ*mbed
ink Kelve® n6&lel @AndeO ElbngHO dirfte) dupehdidgiupdh tRdlerighlor e MtegAtsa circuits and
the desnn;?%nnu\égﬁ%% Zé%ﬁlﬁ%&sggr Jx’%‘#ﬁg q5/ %grc]mg g'x\?dl% gf n{s"tg.syl %ﬁssfbﬁqo only
reqyizs S0AR eqzelﬁﬁmrreng@ce@longéheeﬁm'f@?é ol @nntsqag tot agkigyiggricsired prnting pesult,

whdrf2€ fd&@&ldier Qfedﬁi A ﬁmﬁ}@xﬁ bﬂ(ﬁd@@ nj@étlg% g;oﬁo ood {ﬂ@zzl@§fnh§aﬁe@éi tc5l9:8prowded
eﬂ Oca C
al%%ﬁeﬁpﬁ bt ERRE Ge S mai o aut o g LS, alety gy

imagesou lddtor €S Btter Sttieredin bt dr sroake@lsliopdi, the me;;lem ciguith 76 pay hoyml3824
nozhpsepepml ﬁe&ﬁm%{e cad Jﬂ'heléﬁle;phlll thad S@tﬂe(gpdbﬁ of; f)rgltméxgbf colours (C,

heat er neans 509 is so as to und ergo
M, %’h@e WEF“‘%@%H@P@W mey e Ay Y rerdlieditnated Al aytfope thercot:
FurihtrS 8 £ cat whekeahe @inthend i capitlOefpriafingt dygineigt Aidds @, IED‘B, ]riB and a

f

ol bl TR 2ol el O R0 bR s
all uehyatengempin the gectrpresppPtiry prahadzgnis thssHes- ef f i ci ency -

Density x Specific Heat CapaC|ty 10 A suitable

nr?%ng;f 1a Fucﬁ thg érﬁwbc@z% 118)1<r @&&er% Boz r%ltg afrmg%mengéon?a@ comrohecf within the
printfmadegaitadee 100vell inoaltealpsoniied mith B@encstoiFie &F 8. I oc at ed

adj acent the end portion of the post 510 such that the

effects of activation a ma fled at the
Figsprshoie A° CYFREe™ ?Fg T mﬁ%@?‘*ﬁr&" ‘g‘xjé) AT B rfemieE {"hg S&%ﬁd device
(disbik@d Bbove)pgeMided withih the gentivbrienmenitssof dife prilkeengiadtl| &s éimmlssed above,
intedi3Rd tﬁe% 21 me;rﬁd@pénéﬁg ot Ehra§ ONSRAUBRL tidke Qa"f‘éii%é%?c 2R ozzle

causes general 1 ncrease.in pressure &r oun
andﬁe%%lescewl 13@59%9 EREk e Haes S‘é%alﬁ tp figdhenagalsey T nffrZ& cbrtrol logic
9029abives data &oh &9 SePBTRIeVIET via dligh-dpedlliek. current is pul sed

and ink is ejected out of the port 504 in addition to

flowwng in fromthe i nk channel 20503. Subsequent]|
Thetnigzelqraritth logis 007 1 eoniipmepd f4 sped sedel desa tadferinnzaecrray ¢yre for firiging, via a

1ink®07, 8558 Rlay RASht FoRA of aﬁhecﬂe@@anhéeai I W&@e o@r@wfnwmmn

refiow of the jnk into t nQzzl e chanber forma

SholRREAATEY ST U T B I GO A HP B Hebhomer ik
908c@richasgy bR dscrpgovtoiad:tkfﬂlwcrredmbmzectmrn a general neckl ng

and breaking off of the 25drop 512 which proceeds to

the print nedia. The coll apsed neniscus 505 res
Theaw@&r?eﬁ:a@r@ﬂ‘cﬁ shegm &m?rﬁﬂef%% gt AR A S 18 Fegh i &l ‘56@28“ that the
nozxlé @:reiy k&re DoIkcodprivwy aﬁhﬁi}nﬂlnofzﬁfi:oluﬂnﬁs 4111 'MEYe dineintiokg b Bre/select shift
g2 3e B2 ¢ Qi B BT Ukl Xl NGBS o LBy B i
regigentfddquent | y ready for the ej ection of another drop of

ink. 30Fig. 53 illustrates a side perspective view of

the nozzle arrangenment. Fig. 54 illustrates sectiona

vi ew t hrough an array of nozzle arrangenent of Fig.

53. In these figures, the nunbering of elenents

previously introduced has been retained.
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44 Firstly, the actuator 508 includes a series of
tapered actuator units e.g. 515 which conprise an
upper gl ass portion (anorphous silicon dioxide) 516
WORMWEHSHE top of a titaniumnitride | ayer 5PET/AU2005/001830
Al ternatively a copper nickel alloy layer (hereinafter
call ed cupronickel) can be utilized which will have a
hi gher bend efficiency. 5 The titaniumnitride |ayer
517 is in a tapered form afti, as such, resistive
heati ng takes place near an end portion of the post

As $hdbh inAdg. acetﬁé fitelstigun bﬂlm}egistbxf 91d drclyldassforyaay aincirs shEl Heisee930, a

I nt S 1 T n &
reveﬁslgs 8@.1; gre S geﬁgm C d 38 dﬁ?l:e%ﬂstlg 832 p%%cmbtcsﬁﬁ%%% 913 includes
an cdéd tlotabi6 rrem 93310F e cvse é‘ttéhlﬁﬁ%% 930 Jl e @bt Ve dg shifigssisters

933 and¥3k Elélcé)rﬁlyctegfat Snla @ndtsm%a@@tﬂﬁ ElbkkEDihroligh the Fad Ehifvdagiskr a3 & one

| t t t hat
LR TSRl B i kg RG] Py o
finab&¥8n s shﬁﬂxegmtez &ded Blont ispuairea melﬁplﬁpe:d 9%e tTiis duputzedjthgmpfiplexer is
seIeEtQGDOSJ a%%néf '@do%éca&)]:ﬁn@'bqst %Hdgéﬁoﬁ B§Un§ | h&%aﬂép&faﬁﬁyﬁﬁé doftkcan signal

tron o act uat or 508 I
st G PPA S A BUc Ko 1 oBerfHE: W SRR 5 Tiftgeipe Dot for
emﬂ&mﬁﬁﬂﬁaﬁﬁmﬁ&&mé&qﬁﬂwaumkﬁﬁﬁgmﬁherhrn1520 isin turn
connected to the paddl e 507 inside the nozzle chanber
501 by neans of a slot e.g. 522 formed in the side of
A sinble cofrmy Newill mawrbe Aesgiyed witthsfeaqnes tog3e 5§ Indhesimppitgent shown, the
colSHBNE X 15 Qariodu®s, WhibhistnB @n 64 daiGaRe 036 dnbién eveMmid2RAhe §37 for

e .o rtu ities .for t u rwm o
eac%?f(slf?rfamt”hﬂl[% %stgg OllJf-IHl alFﬁ(mclu eﬁari envtea{ula ﬁly ﬁ%fu th d fir
shift lagister®3@ ird ag henifiervalBO939\fiom tharetesse Ere Séﬁs“fﬁatﬂtﬁr %%f %f}sarﬂ Supphed
asi Q%Qmﬁlhge:élr oo, %ﬁ@ourpgpof%%lﬁ;ﬁexé@m @&bﬁu@qiedtb@ HRGéERYRue 941

e armb conducti ve urrent IS
i thisglest s 74 Wi S PR 4 AT SR G G o wben te
selepioaiué BondHdhO e tireaane gutpe a | ower CMOS | ayer 506 which
provi des the necessary power and contr ol circuitry for
the nozzl e arrangenent. The conductive .current ii d
Each of he add av¢ oo deta@alpis 939 8 B APAFOVIFET s 1%}%1‘&"0"{36?%“ Bt b an
eve 8 latchk@aMHAGNs fregRtivéig i N a general upward bendi ng of
25the arm 20 and consequential ejection of ink out of
the nozzle 504. The ejected drop is printed on a_ pa
Each dotti4e aud iredssopiainhidatz velyp foxn 2 ppikgetls suply s ppibgell 4. A it cellis S shown

in IﬁHr@ Mété?llﬁ |F}é g@S'ﬁ{e' d@ﬁl@tch A2 ik mydeﬂxp-lﬂG;Z thiic@pts &0 QRPN She data

vl i SR § 5% RSP LR Gtk o SR ofther 022
Thesdaaitingancthe fipifiopl $44ais p@ylded fewn hhioathuted ﬁmrewlsié?sﬁiemalllttlﬁl pree@dd dot
shlﬁ {% Stglj (ﬁrﬁgs's g@ lARed luﬁder?’&ﬁ{l&e?éﬁg@ YRRt st eﬁingnt @b dnfH register, in which

erleaved I1hes so as_to forma
cosq s TG Py BopH Py o8 LR 242 vwon

recdiit G dadbbdtge fuMelproviabddn ZapeRays etc. The construction of

the printhead system descri bed can proceed utilizing

standard MEMS techni ques through suitable nodificatio
Thm:futpuhél@@@@s axsvidesias ongtof o PSS Pt ingt AN gyig 345 Other toputs o
RIS silL@bnake o of mu1t1p1exer 940) and a pulse profile signal Pr.

2 065188PCT/A 200 30 45 t
The( %o 9 1T /FﬁQ }B.wé R Pifge to (RRELE Woexamle,

len@hﬁ&eiattalﬁ nmb iacamit a low goltign t@mtlsn tht whtpscdwle & lowfpgipnysupply (in a
i ncorporated by cross reference. The integrated
circuits 74 may be arranged to have between 5000 to
100, 000 of the above described 5 ink delivery nozzles
arranged along its surface, dependi ng upon the |length
of the integrated circuits and the desired printing
properties required. For exanple, for narrow nedia it
may be possible to only require 5000 nozzl es arranged
al ong the surface of the printhead to achieve a
desired printing result, whereas for wider nedia a
m ni rum of 10, 000, 20,000 or 50,000 nozzl es nmay need
to be provided along the Iength of the printhead to
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The manner in which the individual ink delivery nozzle
arrangenents nmay be controlled within the printhead
cartridge 100 will now be described with reference to
VP gW70658- 58, 20Fi g. 55 shows an overvi ew JCTIAIR005/001830
integrated circuit 74 and its connections to the SoPEC
devi ce (discussed above) provided within the contro
el ectronics of the print engine 1. As discussed above,
integrated circuit 74 incl e core arra
rem AR PR LA o B o i B F St RoRisSh FIEX““g%%r”k s
eﬁﬁﬁﬂ@lejactedmtm eich haoglie es 1919 Bretl.olnglersaibediment Hescribiedyithegrofile signal Pr is
0 AR r [
theg%%lg %rs ea(:}? dt)t! at atﬁst&l éﬁhﬁﬁr&)’g% eﬂﬁ%@l{ C&leléxgbg dost and

recel ves rom t eV|ce VI a
perfrirynods Jlowgverimuher smbottimenthdheAt enabii Poiepf ltﬂﬁb@a@@z i e same for
all BRAEY), BHER Be In@iviaedNE +:9I6ed Bleact @hibeell Or dvBietoREA AbLLAS I QY
core for printing, via a link 907, which may be in the
formof an electrical connector. Status and ot her )
Onoyrbe datai iolaaded intef the latgh P42nthe Birg gnablelfe anigzlse profile Phgjenalp pug applied to

me%éb gaﬁe SRR S %etta%;%r hOnd2RE tdQET b BotCHMK 181 eabtOBICE 942 that
i a _anot her 1ink 8, which nmay be al so provided

-cmﬁﬁmﬁ dt ectrical connector. 30 The nozzle array core

901 is shown in nore detail in Figs. 56 and 57. In
T hvg%%als RPeach ho b lanfd®ars ahgﬁ‘in tLJlt%nJ%QKthLtﬁe array core
nprises an array nozzl e colums 911. The
array |ncludes a flre/select shift register 912 and up

'“ﬁg{ﬁ“ﬁ“@mﬁmﬁacn of WA ch 'S represent ed by}|a

92007/Bétsspcwszwst?aémsseﬂwsﬁ%bléhom in Fig. 57,
the fi el ect [ inecl udes forward
path féﬁ%%shlftdﬂ% éDpaggéﬂgﬂng J%?%é path fire

s8fp ft Wegi ster S8f rameraslosletremd ig gpfuredr @giisineehdgegghis
Each dot shift ggagister 913 includes an odd dot shift

regi ster 933 an ven dat, shi ft ter. 934. The
Lspall andPBven do?:‘r%ﬂta'?{* ~Pogt 'S b ?fé@% 3t8f5634 are

connecfed at ong, gnd Iséagtgtbuagtmg@ar chfphecked through

Prt he odd shift register I n one |rect|on t hen

through—tie—even STt Tegister 934 In (Ne reverse
direction. The output of all but the final even dot
shift register is fed to one input of a nmultiplexer
As S8 i RiigS58, thp e dfnals Bearemoited ph e RiBgonplstosedbieclirmg ofype golor in the
cuéén%ﬁ:mn(tﬁg b %?goﬂ)in E%dll%n%%rpﬁmu %f) I ﬂlﬂ‘ atv§§éeé e cunleﬁ]t demand
oper at | e corescan signal selects dot data
by prrsdine Dexe] &goluens il tiﬂ%f‘ddetabedtf%@%t her input of the

nultlplexer 935. This causes Dot [ x] for 10each col or

Th@ (%f% ?a?clg‘es Sagﬁ g-’e Za c&%ﬁo@%ﬁg el%:‘lsglv\ﬁtle E%SQ%S g— fufll% Stlét%Qh @Lsee%odtment
and aa§ E¥MORbesed. oTHeE|dgsizn58d cqnﬁtﬂlpﬁve Oé#@b@ﬂ?rmﬂtknsﬁlbmh%@t fiigled in the art
of ﬁ@%rgez&lﬂém QGRS 2l Ze SRl Bd Ykl Soihe dSOHIRN inSleBlindis @ @hent
a val ue 36 and an even data val ue 937 for each of
the six dot shift registers. Colum N also includes an
ThotdzlE sped nvglbel es B3B8 af 200Mztftrehefpoinwamd 2fchpable $6prigfmgfat about 60 ppm,
an({ e%grl 1’3&@% g%ﬁ)er %%gr}]sa )y %quﬁl £ be ngzﬁeas,lp%s t%g’ %mgtﬂuptgpn{khll%t caal be ejected

reverse reg 'St whi ch are suppli ?
by tha pefirespringheas 69D istaf b@sé%eplﬂsa éropsﬂtéseafmipﬁf’ww 5y number of nozzles
is btbdsédOlo @&k de MO hikKer R £ral Hige-dulith RentEiR| 20 st 160 iittioA 4itops per
in the select shift register 932. Wen the sel ect
value is zero, the odd fire value is output, and when
the select value is one, the even fire value is
output. 20 Each of the odd and even data val ues 936
and 937 is provided as an input to correspondi ng odd
and even dot |atches 942 and 943 respectively. Each
dot latch and its associated data value fonn a unit
cell, such as unit cell 944. A unit cell is shown in
nore detail in Fig. 58. The dot latch 942 is a D type
flip-flop that accepts the output of the data 25 val ue
936, which is held by a D-type flip-flop 944 form ng
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47 renovabl e power supply enbodinent). This is to
ensure that a relatively consistent anount of ink is
efficiently ejected fromeach nozzle as it is fired.

W 2078688 odi nent descri bed, the profile si g{aVApPOS/041830
the sane for each dot shift register, which provides a
bal ance between conpl exity, cost and performnce.
Hovvever in other enbodi nents, the Pr signal can be

plied gl oball is tHe same for IIno I ,
secgd, refpratiEa AR O, faﬁ]ﬁ’rlrivp% BT 6 andt“b"f%%%*%a‘w‘ i %S‘)“ frops per
secOMiGihy ho dEaadl. Aozzh a:eec@nhedrbm@f labra sjeed wmmﬂeﬁ mjh @ ﬁ@ﬂmﬂm

| at ch 942 and pul se profile Pr
drog FISHig &et 8&2%6?3'0@ h D gate 945, conbining to
the trigger the nozzle to eject a dot of ink for each
Coﬁs@&féﬁy 94 3rd&rh@$cc&ﬂiﬂdaﬂe lﬁﬁntﬁg bﬂ%@spéeds i@ citve! eddcgonids suftde able to

each zl e chan | 3 “
e300 RS IS s ST AR D05, 98260, s
instatces i Eantrolatpisniss mgitbe @1@ mﬁe@ammhe@eft a lp?a%l% geqs & fkem?f ink at 2
rateS BF b 1e4:L90 RlIRh &{efmlgt@mkf)é? psHJo&h'".[fhfs #hB80inskBE 1€ kORKst 1100 million

I's captured on ri

| detergw*&@r %a%cmdﬂéatéﬁétéf)@%ﬂh@gﬁfﬁmt“& e gt g i gy coes ot

1 bohZktermtimatidns pe sdeondrfputhd i gier-dpeeds highereqislity pririiag mgc@hqnéd
for nozzle to fire 15As shown in Fig. 58, the fire

signals Fr are routed on a diagonal, to en b1|1e fir r}%l e
Fou fhe grigtercd lob the iprpseoh énvefiop.e i b feTioed FrEsH ek i BB fippozdes
pr&vﬂl@d i0thd e 600N willitile S@@210 firing Ehdeds aud grfrat glasdstrfhelts in an area

b d gl as C er
o ST SHORP L ol D RBRLURS o B 0o
sedond, plefembly ot lprsr§O ooy saopnguapd stererprelyre § e SO0 PFRFPIOR ot the

gggr"ﬂ)ée@s AT [N tataTela] bﬂﬁﬁ&s’ a #ReN il aCYhyablasephintiifien area of
esi gn and Const ruct

ﬂ?f aﬁ 1es {t vgell known to
mef‘ﬁ@%“@eeg%ﬂ PrEYPUsy 2#ang Iﬁ?”'f. BV PRTRdF Ared i r cui t
engi neering and design, and so will not be described

Thb %v%ﬁ&ﬂ:iag%eie X EJHbe?d HREHVBRAY of eﬂ‘r@plmiyz |sﬁ111§d)@&13erﬁaﬁnst&1daﬁu
muc as fo

r the printer unit apabl

g HAoEHE e SRR GO FORH AR 0 SR GOl B ST gigeope of e
réaB @ReEve Bhcepthi S range of nozzl e speeds the amount of

ink that can be ejected 25by the entire printhead 600

is at least 50 mllion drops per second. However, as

t he nunber of nozzles is increased to provide for

hi gher - speed and hi gher-quality printing at |east 100

mllion drops per W) 2007/065188PCT/ AU2005/ 001830 48



second, preferably at |east 500 mllion drops per
second and nore preferably at least | billion drops
per second nay be delivered. At such speeds, the drops
of ink are ejected by the nozzles with a maxi mum drop
ej ection energy of about 25Q) nanoj oul es per drop.
5Consequently, in order to accommobdate printing at
t hese speeds, the control electronics nust be able to
CLgihgrnine whet her a nozzle is to eject a drop of ink

ah equivalent rate. In this regard, in sonme N
L. i nsfansdeadmiintenarrersglionsformpiniginings prpdeadiranirewble gondition,

saidEhiRleinBEst MR Lo risthgN0Z2l € ej ects a drop of ink at a
rate of at |least 50 mllion determ nations per second.

Thi n glesiically defermpblommpainignance belf havig agppipdt gface for sealing

engd S RE iR Adn iANSecREK f288HRAME pBiith@l, shid@8tadd Affabd Belng@Idped with
deterni nati ons per second, d cas

1 d, and.in nagy $S-§1 Igast d
respegHito pif farHHoRIBEEATTFIFARS RSHECCR#d Blaph i Tiog Aaq iig Tace advances an
retrF:éthfb&{]ss @m@&duhh%a@fﬁgeqﬁalam Wis@ighgeinetg appl i caL i ons.

or the rnter, 0 t resent | enti on e .
b oY BB PG BTGB bR PR T BB bPh By pnly when sad
conpicOdi-faleds @b i dotag@rwithtshie e, GHIO corygwir mechawist hompréinge 2xdte and

firing speeds and int.,speeds,results in an area
aéﬁpﬁﬁWg§B%§Hggfmgfag%3§?dgﬁg%ﬁ%dper second, and
depecidisichaging tooentgt thertanragiriyp sped] and it 1babae ob@Ospesitsaigeelt
.15 seco ref.er. second, and
beifiRBREER by BR LTI fofnd G5 168 Sa il By soBon]. and
hi gieereis paddessisSsrshipmnal rmpeyatje hesween g iss) peritipnan whickhpastof said
: t o : Je 03 0+ PR fr Aot
cortl duffee sy RAF ity A1 RS Bl I G PR LB Gl o
surfaeq ip disyngegeid from saidfase. i nventi on has been descri bed
herein by way of exanple only. Skilled workers in this
field will 20readily recognize nany variations or
2. podThe maiptersAce stagr olpdrin dt Wirspia sad beltdran Rdles ek ¢ and
scope of the broad inventive concept. 0049 CLAI M5
1. A printhead nai ntenance station fqr .paintaining a
5. pr i RedTesigierRcas g St Wit 1 OR LR R oo
subSthitiail P oeki@figlelviithiagid printheadan el astical |y def or mabl e
mai nt enance belt having a contact surface for sealing
engagenent with an ink ejection face of said
4. pri Thehedttenase sthtiowoff chadih 1swilidreic eaidbe@nvayosthephadsmiscbnfligured to
res t.to sajd f.ace. such t . :
cory S BT Pk B e R B S oy DRGSR W nthcad
retreats across said face during engagenent and
5. di SEARRIRALE station o% o QWY Gh sdiE CopRbY sufdce anf, swﬁ[iﬁf;{ uniform.
for Cconveying sald belt past sald face only en said
contact surface is not in contact with said face, said
6. €0 n’!‘@lﬂéint%ﬁ%&:tﬁ%% i Shdlin SidTGE conprtsd of kilidRe or
spool operatively connected to said notor; and a
polgbefbasics havi ng nounted thereon a drive spool and at
| east one other spool, said belt being supported
bet ween sai d drive spgol and said at | egst . one other
7. spobhe maintenancgatigp ﬁfgaé‘i“d’ wiere padd ‘?°§taFte°'H$iﬁe Fl y
novabl e between a first position in which part of said

contact surface is alin .en ed. w t.h id fac
8. and i waRgKACsFEPE PR, %@ﬁ gl chisis g ket e S0y
posiiocsengaged fromsaid face. 2. The mai ntenance station
of claiml1l, wherein said belt is an endless belt. 3.
The mai ntenance station of claim1, wherein said part
of said contact surface is substantially coextensive
with said printhead. 4. The mai ntenance station of
claim1, wherein said conveyor nechanismis configured
to convey said belt past said face in a direction
parallel with a |ongitudinal axis of said printhead.
5. The nmi ntenance station of claim1l, wherein said
contact surface is substantially uniform 6. The
mai nt enance station of claim1l, wherein said belt is

oc




9. The mai ntenance station of claim11, wherein said
chassis is noveabl e substantially perpendicularly with
respect to said face. 10. The nmi ntenance station of
claim1l1l, wherein said chassis is contained in a

., housi ng, said chassis being oveable relative to said
housing. 11. The nmi ntenance station of claim1,
wherei n sai d engagenent nechani sm conpri ses at | east

9. ONCTENGACIRD! «biTbe it 1 Fherfi hiclna QR ilhnleatiE ALy
armengaging with a conpl enentary engagenent formation

perpdndisaladly witarssiiest to saipfaceThe mai nt enance station of claim
11, wherein said chassis conprises at |east one | ug
for conplenmentary engagenent with said first end of _

10.5 aj Ghesmaintenpgee sian dnwharein paid chassis 1s cpR@InRdinthepsinge said

chaddiein@ndRbabld ralbietd saidkREiRL N said at | east one
engagenent armis part of an engagenent nechani sm for
novi ng said chassis between said first and second

11.POSThd ditenandebtatidh 6f dldith N} RELEIE Cai Génghdeiant AfeckdnBBoRprises at

further conpri si a, ¢l eani.ng station for clean
ot B OGRS S5 o 1S s e L g
engajedici fodmativhef seidrhaeis.d conveyor nmechanismis
configured to convey said belt past said cleaning

station. 16. The mai ntenance station of claim 14,
12.wheTed maistenadcecstatiamofipim tl At iihereircaidphassie somristsed lsast oredug for
rolle osi tioned.for Lt '%i ct
a3 1 fafenfe A
corfiy SlanP B ol R o SRRARATIR e e e St oA
wherein said cleaning station conprises a cleaning

13.f ol ll“f’é’ mzﬁﬁ}gl{a%e s"taatigﬂ éﬁi dHIm"t ?,l vlrl{%’f'ein said at least one engagement arm is part of

an engagement mechanism for moving said chassis between said first and second positions.

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

contact surface.

15. The maintenance station of claim 14, wherein said conveyor mechanism is configured to

convey said belt past said cleaning station.

16. The maintenance station of claim 14, wherein said cleaning station comprises at least one

roller positioned for engagement with said contact surface.

17. The maintenance station of claim 16, wherein said cleaning station comprises a cleaning

roller and/or a drying roller.



