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Background of the Invention
1t is well known that surfaces bond better using liquid adhesives if the surfaces are first

roughened. Surface roughening increases the surface area available for bonding to the liquid
adhesive, which significantly increases the adbesive bond strength.

Typically, surface roughening is achieved by abrading either or both of the surfaces to be
bonded. For example, simply abrading one of the surfaces with emery cloth can achieve significant
improvements in adhesive strength when compared with non-abraded surfaces.

However, when bonding microscale substrates, such as semiconductor integrated circuits
(“chips™), it is generally not desirable to abrade a surface of the substrate. Indeed, it is highly
desirable for semiconductor chips to have very smooth surfaces. Any defects on the surface of the
integrated circuit can result in crack propagation and significantly weaken the device. With a drive
towards thinner and thinner integrated circuits (e.g. less than 200 micron ICs), there is a
corresponding need to reduce surface roughness, in order to maintain acceptable mechanical
sirength in devices.

With surface roughness being of primary importance, silicon wafers are typically thinned
using a two-step process. After front-end processing of the wafer, the wafer is usually first thinned
by backgrinding in a mechanical grinding tool. Examples of wafer grinding tools are the Strasbaugh
7AF and Disco DFG-841 tools. Mechanical grinding is a quick and inexpensive method of grinding
silicon. However, it also leaves a back surface having a relatively high surface roughness (e.g2. Ruax
of about 150 nm). Moreover, mechanical grinding can result in defects (e.g. cracks or dislocations),
which extend up to about 20 um into the back surface of the wafer. .

In terms of mechanical strength, surface roughness and surface defects are unacceptable in
integrated circuits. Accordingly, back-end thinning is typically completed by a technique, which
removes these defects and provides a low surface roughness. Plasma thinning is one method used
for completing wafer thinning. Typically, plasma thinning is used to remove a final 20 gm of silicon
to achieve a desired wafer thickness. Whilst plasma thinning is relatively slow, it results in an
extremely smooth back surface with virtually no surface defects. Typically, plasma thinning
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provides a maximum surface roughness (Ruax) of less than 1 nm. Hence, plasma thinning is a
method of choice for back-end processing in integrated circuit fabrication

Integrated circuits, such as MEMS devices, often need to be bonded to other substrates. In
the fabrication of the Applicant’s MEMS printheads, for example, printhead integrated circuits
bonded side-by-side onto a moulded ink manifold to form a printhead assembly. (For a detailed
description of the Applicant’s printhead fabrication process, see the Detailed Description below and
US Patent Application no. 10/728,970, the contents of which is incorporated herein by cross-
reference).

However, it will be appreciated that integrated circuits have contradictory requirements of
their backside surfaces. On the one hand, the backside surfaces of integrated circuits should have a
low surface roughness and be devoid of any cracks, in order to maximize their mechanical strength.
This is especially important for thin (e.g less than 250 4m integrated circuits). On the other hand,
the backside surfaces of integrated circuits often need to be suitable for bonding to other substrates
using adhesives or adhesive tape. As discussed above, adhesive strength is usually maximized by
increasing the surface roughness of a surface to be bonded, thereby maximizing contact with the
intermediate adhesive.

It would be desirable to provide an improved method of bonding substrates using adhesives,
which avoids increasing the surface roughness of the substrate. It would also be desirable to provide
a thin substrate (e.g. < 1000 micron thick substrate), which has a surface suitable for bonding using

adhesives, but maintains acceptable mechanical strength.

Summary of the Invention
In a first aspect, there is provided a method of bonding a first substrate to a second

substrate, the method comprising the steps of:

(a) providing a first substrate having a plurality of etched trenches defined in a first
bonding surface;

(b) providing a second substrate having a sgcond bonding surface; and

(c) bonding the first bonding surface and the second bonding surface together using an
adhesive,

wherein the adhesive is received, at least partially, in the plurality of etched trenches during

bonding.
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In a second aspect, there is provided a first substrate suitable for bonding to a second
substrate using an adhesive, said first substrate having a plurality of etched trenches defined ina

first bonding surface, the etched trenches being configured for receiving the adhesive during

bonding.

In a third aspect, there is provided a bonded assembly comprising:
(2) a first substrate having a plurality of etched trenches defined in a first bonding surface;

(b) a second substrate having a second bonding surface; and
(c) an adhesive bonding the first bonding surface and the second bonding surface together,
wherein the adhesive is sandwiched between the first and second substrates, and is received in the

plurality of etched trenches.

In a fourth aspect, there is provided a printhead assembly comprising:

comprising:

(a) a plurality of printhead integrated circuits, each printhead integrated circuit

a plurality of nozzles formed on a frontside of the printhead integrated circuit;
a plurality of ink supply channels for supplying ink from a backside of the printhead

integrated circuit to the nozzles; and

a plurality of etched trenches defined in the backside; and
(b) an ink manifold having a mounting surface, the backside of each printhead

integrated circuit being bonded to the mounting surface with an adhesive,

wherein the adhesive is received, at least partially, in the plurality of etched trenches.

In a fifth aspect, there is provided a printhead integrated circuit suitable for bonding to a

mounting surface of an ink manifold using an adhesive, said printhead integrated circuit

comprising:

a plurality of nozzles formed on a frontside of the printhead integrated circuit;

a plurality of ink supply channels for supplying ink from a backside of the printhead

integrated circuit to the nozzles; and
a plurality of etched trenches defined in the backside, the etched trenches being configured

for receiving the adhesive during bonding.

Hitherto, surface roughening was the only method used for improving the surface

characteristics of substrates to be bonded. However, as explained above, surface roughening is
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undesirable in very thin substrates, such as silicon chips, having a thickness of less than1000 xm,
optionally less than 500 xm or optionally less than 250 um. Hence, the present invention provides a
method of improving adhesive-bonding in a controlled manner, which is especially suitable for use
in bonding silicon chips (e.g. MEMS chips) to other substrates. However, the invention is not
limited for use with semiconductor chips and may be used for bonding any etchable substrate (e.g.
metal substrates, silicon oxide substrates, silicon nitride substrates etc.) where surface roughening is
undesirable.

The invention is particularly advantageous for use in fabrication of printhead chips, because
printhead chips typically have ink supply channels etched into a backside bonding surface.
Therefore, the trenches of the present invention may be etched at the same time as the ink supply
channels, without requiring any additional steps in the fabrication process.

The nature of the second substrate is not particularly limited and may be comprised of, for
example, plastics, metal, silicon, glass etc. The second substrate may, optionally, comprise the
trenches described above in connection with the first substrate.

The trenches may be dimensioned to draw in adhesive by a capillary action. The exact
dimensions required will depend on the surface tension of the adhesive. The required trench
dimensions can be readily determined by the person skilled in the art using well known equations of
capillarity. Alternatively, the trenches may be dimensioned to simply receive adhesive when the
second substrate, and the adhesive, are pressed against the first bonding surface. Typically, the
trenches have a diameter (in the case of cylindrical trenches) or a width (in the case of non-
cylindrical trenches) of less than about 10 um, optionally less than about 5 gm or optionally less
than about 3 ym.

The trenches may have any depth suitable for improving adhesion without compromising
the overall robustness of the first substrate. Optionally, the trenches are etched to depth of at least
10 um, optionally at least 20 4m, optionally at least 30 pm, or optionally at least 50 zm. Typically,
the trenches have an aspect ratio of at least 3:1, at least 5:1 or at least 10:1. High aspect ratio
trenches may be readily etched by any known anisotropic etching technique (e.g. the Bosch process
described in US 5,501,893). High aspect ratios are advantageous for maximizing the available
surface area for the adhesive, without compromising on overall mechanical strength.

Typically, the first bonding surface has a maximum surface roughness (Ryax) of less than 20
nm, optionally an Ry of less than 5 nm, or optionally an Ry, of less than
1 nm. The present invention is particularly advantageous when used with such surfaces, because

these surfaces are usually poorly bonded using adhesives due to their exceptional smoothness.



10

15

20

25

30

10/ 922874 10/ 922873 10/ 922871 10/ 922880 10/ 922881
10/ 922882 10/ 922883 10/ 922878 JUMR3US 10/ 922876

10/ 922886 10/ 922877 10/ 815625 10/ 815624 10/ 815628

10/ 913375 10/ 913373 10/ 913374 10/ 913372 10/

Wi 2998958 10/ 913380 10/ 913379 10/ 913376 10/§%§%§%mﬁmm”“’
10/ 986402 09/ 575187 6727996 6591884 6439706 6760119

09/ 575198 ,

Alternatively, the first bonding surface may have an average surface roughness (R,) of less than 20
nm, optionally an R, of less than 5 nm, or optionally an R, of less than 1 nm.

The adhesive is typically a liquid-based adhesive, or an adhesive which becomes liquid
when heated for bonding. Optionally, the adhesive is an adhesive tape comprising an adhesive on
one or both sides. Double-sided adhesive films or tapes are well known in the semiconductor art.

Optionally, the first substrate cools during the bonding process. This is usually achieved by
heating the first substrate (which may also melt the adhesive), and then allowing it to cool whilst
bonding to the second substrate. An advantage of this option is that a partial vacuum is created in
the trenches, above the adhesive, which helps to hold the substrates together during bonding.

In a further aspect there is provided method wherein the first is substrate suitable for bonding to a
second substrate using an adhesive, said first substrate having a plurality of etched trenches defined
in a first bonding surface, the etched trenches being configured for receiving the adhesive during
bonding.

In another aspect there is provided a bonded assembly comprising:

(a) a first substrate having a plurality of etched trenches defined in a first bonding
surface; and .
(b) a second substrate baving a second bonding surface, the second bonding surface
being bonded to the first bonding surface with an adhesive, )
wherein the adhesive is received, at least partially, in the plurality of etched trenches.

In another aspect there is provided a printhead assembly comprising:
(a) a plurality of printhead integrated circuits, each printhead integrated circuit
comprising:
a plurality of nozzles formed on a frontside of the printhead integrated circuit;
a plurality of ink supply channels for supplying ink from a backside of the printhead
integrated circuit to the nozzles; and
a plurality of etched trenches defined in the backside; and
(b) an ink manifold having a mounting surface, the backside of each printhead
integrated circuit being bonded to the mounting surface with an adhesive,
wherein the adhesive is received, at least partially, in the plurality of etched trenches.

In a further aspect there is provided a printhead integrated circuit suitable for bonding to a mounting

surface of an ink manifold using an adhesive, said printhead integrated circuit comprising:
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a plurality of nozzles formed on a frontside of the printhead integrated circuit;
a plurality of ink supply channels for supplying ink from a backside of the printhead

integrated circuit to the nozzles; and
a plurality of etched trenches defined in the backside, the etched trenches being configured

for receiving the adhesive during bonding.

In another aspect there is provided a method of bonding a first substrate to a second substrate, the

method comprising the steps of:
(a) providing a first substrate having a plurality of etched trenches defined in a first

bonding surface;

(b) providing a second substrate having a second bonding surface; and

(c) bonding the first bonding surface and the second bonding surface together using an

adhesive,

wherein the adhesive is received, at least partially, in the plurality of etched trenches during

bonding.

In another aspect there is provided a bonded assembly comprising:

surface; and

(a) a first substrate having a plurality of etched trenches defined in a first bonding

(b) a second substrate having a second bonding surface, the second bonding surface

being bonded to the first bonding surface with an adhesive,
wherein the adhesive is received, at least partially, in the plurality of etched trenches.

In a further aspect there is provided a method of bonding a first substrate to a second substrate

comprising the steps of:
(a) providing a first substrate having a plurality of etched trenches defined in a first

bonding surface;

(b) providing a second substrate having a second bonding surface; and
(c) bonding the first bonding surface and the second bonding surface together using an

adhesive,

wherein the adhesive is received, at least partially, in the plurality of etched trenches during

bonding.
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In another aspect there is provided a first substrate suitable for bonding to a second substrate using
an adhesive, said first substrate baving a plurality of etched trenches defined in a first bonding
surface, the etched trenches being configured for receiving the adhesive during bonding.

In a further aspect there is provided a method of bonding a first substrate to a second substrate, the
method comprising the steps of:

(2) providing a first substrate having a plurality of etched trenches defined in a first
bonding surface;

(b) providing a second substrate having a second bonding surface; and

(c) bonding the first bonding surface and the second bonding surface together using an
adhesive,
wherein the adhesive is received, at least partially, in the plurality of etched trenches during

bonding,

In a further aspect there is provided a first substrate suitable for bonding to a second substrate using
an adhesive, said first substrate having a plurality of etched trenches defined in a first bonding
surface, the etched trenches being configured for receiving the adhesive during bonding.

In another aspect there is provided a bonded assembly comprising:
(a) a first substrate having a plurality of etched trenches defined in a first bonding

surface; and

(b) a second substrate having a second bonding surface, the second bonding surface
being bonded to the first bonding surface with an adhesive,
wherein the adhesive is received, at least partially, in the plurality of etched trenches.

In a further aspect there is provided a printhead integrated circuit suitable for bonding to a mounting
surface of an ink manifold using an adhesive, said printhead integrated circuit comprising:

a plurality of nozzles formed on a frontside of the printhead integrated circuit;

a plurality of ink supply channels for supplying ink from a backside of the printhead
integrated circuit to the nozzles; and

a plurality of etched trenches defined in the backside, the etched trenches being configured

for receiving the adhesive during bonding.
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In further aspect there is provided a method of bonding a first substrate to a second substrate, the
method comprising the steps of:

(a) providing a printhead integrated circuit according to claim 1;

(b) providing a second substrate having a second bonding surface; and

(c) bonding the first bonding surface and the second bonding surface together using an
adhesive,
wherein the adhesive is received, at least partially, in the plurality of etched trenches during
bonding.

In another aspect there is provided a first substrate suitable for bonding to a second substrate using
an adhesive, said first substrate having a plurality of etched trenches defined in a first bonding
surface, the etched trenches being configured for receiving the adhesive during bonding; and

wherein the first substrate is a printhead integrated circuit according to claim 1.

In a further aspect there is provided a bonded assembly comprising:

(a) a printhead integrated circuit according to claim 1; and

(b) a second substrate having a second bonding surface, the second bonding surface
being bonded to the first bonding surface with an adhesive,
wherein the adhesive is received, at least partially, in the plurality of etched trenches.

In another aspect there is provided a printhead assembly comprising:
(a) a plurality of printhead integrated circuits, each printhead integrated circuit
coroprising:
a plurality of nozzles formed on a frontside of the printhead integrated circuit;
a plurality of ink supply channels for supplying ink from a backside of the printhead
integrated circuit to the nozzles; and
a plurality of etched trenches defined in the backside and each printhead integrated circuit
being in accordance with claim 1; and )
(b) an ink manifold having a mounting surface, the backside of each printhead
integrated circuit being bonded to the mounting surface with an adhesive,

wherein the adhesive is received, at least partially, in the plurality of etched trenches.

Brief Description of the Drawings
Fig. 1 shows a front perspective view of a printer with paper in the input tray and the

collection tray extended;
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Fig. 2 shows the printer unit of Fig. 1 (without paper in the input tray and with the
collection tray retracted) with the casing open to expose the interior;

Fig, 3 shows a perspective view of a cradle unit with open cover assembly and cartridge
unit removed therefrom;

Fig. 4 shows the cradle unit of Fig. 3 with the cover assembly in its closed position;

Fig. 5 shows a front perspective view of the cartridge unit of Fig. 3;

Fig. 6 shows an exploded perspective view of the cartridge unit of Fig. 5;

Fig. 7 shows a top perspective view of the printhead assembly shown in Fig. 6;

Fig. 8 shows an exploded view of the printhead assembly shown in Fig. 7;

Fig. 9 shows an inverted exploded view of the printhead assembly shown in Fig. 7;

Fig. 10 shows a cross-sectional end view of the printhead assembly of Fig. 7;

Fig. 11 shows a magnified partial perspective view of the drop triangle end of a printhead
integrated circuit module as shown in Figs. 8§ to 10;

Fig. 12 shows a magnified perspective view of the join between two printhead integrated
circuit modules shown in Figs. 8 to 11;

Fig. 13 shows an underside view of the printhead integrated circuit shown in Fig. 11;

Fig. 14 shows a perspective transverse sectional view of an ink supply channel shown in
Fig. 13;

Fig. 15A shows a transparent top view of a printhead assembly of Fig.7 showing in
particular, the ink conduits for supplying ink to the printhead integrated circuits;

Fig. 15B is a partial enlargement of Fig. 15A;

Fig. 16 shows a vertical sectional view of a single nozzle for ejecting ink, for use with the
invention, in a quiescent state;

Fig. 17 shows a vertical sectional view of the nozzle of Fig. 16 during an initial actuation
phase;

Fig. 18 shows a vertical sectional view of the nozzle of Fig. 17 later in the actuation phase;

Fig. 19 shows a perspective partial vertical sectional view of the nozzle of F1g 16, at the
actuation state shown in Fig. 18; (

Fig. 20 shows a perspective vertical section of the nozzle of Fig. 16, with ink omitted;

Fig. 21 shows a vertical sectional view of the of the nozzle of Fig. 20;

Fig. 22 shows a perspective partial vertical sectional view of the nozzle of Fig. 16, at the
actuation state shown in Fig. 17;

Fig. 23 shows a plan view of the nozzle of Fig. 16;
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Fig. 24 shows a plan view of the nozzle of Fig. 16 with the lever arm and movable nozzle
removed for clarity;

Fig. 25 shows a perspective vertical sectional view of a part of a printhead chip
incorporating a plurality of the nozzle arrangements of the type shown in Fig. 16;

Fig. 26 shows a schematic cross-sectional view through an ink chamber of a single nozzle
for injecting ink of a bubble forming heater element actuator type.

Figs. 27A to 27C show the basic operational principles of a thermal bend actuator;

Fig. 28 shows a three dimensional view of a single ink jet nozzle arrangement constructed
in accordance with Fig. 27; and

Fig. 29 shows an array of the nozzle arrangements shown in Fig. 28.

Detailed Description of a Specific Embodiment
A specific form of the invention is described below in the context of fabricating a printhead

assembly for an inkjet printer. However, it will be appreciated that the invention may be used in
connection with bonding any two substrates together and is not in any way limited to the specific

embodiment of printhead fabrication.

Inkjet Printer Unit

Fig. 1 shows a printer unit 2 comprising a media supply tray 3, which supports and supplies
media 8 to be printed by the print engine (concealed within the printer casing). Printed sheets of
media 8 are fed from the print engine to a media output tray 4 for collection. User interface 5 is an
LCD touch screen and enables a user to control the operation of the printer unit 2.

Fig. 2 shows the lid 7 of the printer unit 2 open to expose the print engine 1 positioned in
the internal cavity 6. Picker mechanism 9 engages the media in the input tray 3 (not shown for
clarity) and feeds individual streets to the print engine 1. The print engine 1 includes media
transport means that takes the individual sheets and feeds them past a printhead assembly (described
below) for printing and subsequent delivery to the media output tray 4 (shown retracted).

Print Engine

The print engine 1 is shown in detail in Figs. 3 and 4 and consists of two main parts: a
cartridge unit 10 and a cradle unit 12.

The cartridge unit 10 is shaped and sized to be received within the cradle unit 12 and
secured in position by a cover assembly 11 mounted to the cradle unit. The cradle unit 12 is in turn

configured to be fixed within the printer unit 2 to facilitate printing as discussed above.
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ﬂ

l

The upper member 62 is made from a liquid crystal polymer (LCP) which offers a number
of advantages. It can be molded so that its coefficient of thermal expansion (CTE) is similar to that
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an R of less than 1 nm The present invention is
particul arly advant ageous when used with such
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Bispiir) Bl i e SBepisEety oo forr o oA B R Pejgerfed i the
prhﬂwpd, ionmiyedish Herpefgmal bylthe SoRECG devtoe depending 27 the Storagé\fbquirements.

r€ .

f oty ety 8 o BARIES b LIRS M e porgen giposedat one
end o8 the TG & privddey mmm@m@mm geququmeatnlo\ewer where storage
aspect there is provided a nethod of bonding a first
substrate to a second substrate, the nethod conpri sing
the steps of: (a) providing a first
substrate having a plurality of etched trenches
defined in a first 10 bondi ng surface;
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(b) providing a second substrate having a second
bondi ng surface; and (c) bonding the first
bondi ng surface and the second bondi ng surface

t oget her using an adhesi ve, wherein the i
‘Y%g‘l"gﬁsgi’Ved at |east partially, in the pl ur@?‘?@”%ﬁ"“zw

et ched trenches during 15bondi ng. I n another aspect
there is provided a bonded aszenbly conprising: (a) a
first substrate having a plurality of etched trenches
defined in a first bonding surface; and 20(b) a second

substrate h V|n second bondi ng surf e secC
BB‘WHF‘PF@“SS%?% i ﬁ#@)@bsﬁd#afe e Eﬁ.eﬁﬁnp & the aropped
smwéﬁuykmuﬂkhm@nﬂadﬁﬁﬁ&ue, wherein the adheS|ve is

t L al ' I
et chedid PRERLEEes 4R Pl e P of e g provided atong an
Edgathaled walctnptdmld agfeary (fwdmergrm dafaragd orpoyert tp avmgrot the eperation of the
SEERN 93 ﬁ%ﬁﬁer S%&’EC ﬁ%%r '1‘8 'af&Qn h&ﬁmﬁﬂxg Bz It?éC 74 c]orrectly o§ ﬁﬂa surface of the

providing a first substrate having a plura

aflenizellayer d h andealigeiag the s 74 such that they corrseilyi abign with thgdeles 72 formed in

(tR) adBes Y 1861, SRS @@Qresaul@%;omg@om@y 5GP fURACY . The fiducials 76
bondlng surface and 30(c) on I%ﬁ?%& first bonding

fr infheaforrp of maekesdha 4t 15 WPIoBHUE ReTHYFLE Fgpipment to
aﬁm@eheetmeeposMe bfihs It 18 vamlhe@e&&o Ia&leffgﬁﬂb&ﬂmgelit ardlthe surface of the

SP e s P e Rkt BT A BT o

amnﬁhswehspétt there is provided a flrst substrate

sui tal 64d-¥ rege‘?ﬁ‘jt?g@k éi'g%QIixesﬁJ‘feg FSHHBE Htfi‘é u)#éae# Q&hﬁé‘?hﬂ 71 and to

adhesi ve, sal rate havi ng

distribuid theriekye Wessinkialeis T8fb¢ pndgrsid Pé@aclbmewbl%lﬂr if a@@gured as shown

heigei£hed fhhsaches pel 'cHQmElQ nf7i ers' rp?(que@r wiie Q:S‘thbHa&eI Be in fluid
adhesi ve dur.i ng bon in In a further aspect themis

SPBRERa oL Wit Prsp B ng&rsn g dadirgtzdde dediyrine cat B colour or ype
SLBRNTheTHBBEIS 21 &re aloEBOMKIEAMTWIAE Rdich S dqgivmm toSth€RRthQF the holes 72

e B S Dl PR R e ST P St gl vided o

6@)101;5 by vilichnnwplia 78 eBoin sectens $¢ disttly dupplied grith inketoaedice the flow path to
o ?xﬁ&p% ad éﬁetaiﬁéhhogﬁl gfn%g g: p)g I?cg{h@ %dac 5 trfomés SBP nﬂl tﬂgregard each

ace an et her’ usi
sastiendfeds prpsoximgiely £38mozlps SQUﬁe ﬁev eesp@n‘feeeletﬁ v&d, at

| east pip; afﬁﬂ Ay moferbletmhﬁ htmr Weaht IsYredo th &Bﬁg cfad’nﬁél? PeRrmed in the
duri ng hondi further aspect th

Sidsi7108,08 2 1P 4 forcupilY Routie SGEAGS A PAS BPVBJHigs 3 rred through the
wgﬁ?@eflﬂgﬁln{ o &e b.uﬁgnagw@m?diﬁ ﬁ?lcﬁ&nﬁsgl f{ the ;fhoait wger? the s1hcon wall
Stra Vi a al | e e esS e i n . .
K it e Wil B tfihse Phe Rty e Gonf B BRB et Y which s
eubsthatiglly el sduerwidie ofthe/chagnelst g sebities bnecholb TR isupplidsdinicko gp sections of

{h@ cﬁ‘dﬂﬁ’eﬁ '7? Tt x@fggag aéprecﬁ%ﬁ ‘?na his Fﬂ%ﬁ%lértg & n%g\?;?ﬁoquiz f@?g%!x ?ﬁ)e/ polymer

@ﬂalllmfﬂm@él trenches defi ned ina first bond| ng surface;
and Followmg attachinbit 2Ad AREABH of LRA F ﬁ{e‘fmﬂﬁ%ﬁ 'igs B RAROREce of the

bondi ng_surface, the second bondi ng surface bein

piyvers aealing file71s 7 ey PQRoiiserdiss | B i e mlong An e egtms?s 74 so that
vhnabEighalt BRI WS&V& shfplie® fathy B6hd pads 1588 SéntidBdidd dpbrat the nozzles

k(ﬂ tfps shg l uxrnore }9 In F(?gt i? etge héxep&g 99:, extends from the printhead assembly 22

and folds around the printhead assembly 22.

The flex PCB 79 may also have a plurality of decoupling capacitors 81 arranged along its
length for controlling the power and data signals received. As best shown in Fig. 8, the flex PCB 79
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25 In a further aspect there is provided a printhead

integrated circuit suitable for bonding to a nounting

surface of an ink manifold using an adhe3|ve said
rinthead integrated circuit conpri sing:

Vg? 20009%8¥s fornmed on a frontside of the pri %%&%06%00269
integrated circuit; 30a plurality of ink supply
channel s for supplying i nk fr?€1a backsi de of the
printhead integrated circuit t he nozzles; and
a plurality of etched trenches defined in the

acksi de, the etched tr hes, bei ng .configured for
PEAPURERy oF RISt Suva5s 10 R BORTGEo {Rreceiing Bower and or data
Eﬁﬁlﬁd ﬁ&ﬁ Iﬂ&?daﬁﬁfdl ARABSIFARO@ e 16t 120 tt\upltu’amy ofl &glexcl) are also formed

bondi n |rst
1058 e aPusPT43% 5 GE 0B L 00 e p 900 h Bl il e e P o e
tﬂhl?é@s;p&ps 4@ fof the aipidmiase B4l piige maprhom 2B athd mammgr iatwbith the electrical
i rQ)
ShEEM dr ° RO B9 ikt U obrer ) i laDh B9 48 (ERARA 12 wil be
B@ﬂ@ﬁﬁémvhe first bonding surface and the second

bondi agsiwmfiRes. 1098 rsh1b'l§|8§ g»m@éats adhesines xogmﬁ&hraamage which
the adhesive is received, at |east p

arti al
B PRV €YP t9rcorteet t‘%"r@?ﬂ&‘léﬁe‘ge% rT‘ﬁ F‘iJgg/?j lieﬂﬂched to the upper
aienbires? psRetitof teairathesl 10% ¥ ivikegh a@pzﬁ)pmd clipubad dratigément or via an

Aot B e kel o B mifyed, BRI AR g e R o o medi
dmdhéﬁomwéﬂmmetoﬂhép&mngnmdma first bonding surface,
t he ekv%g‘% dof 1%3;9%?&2% l%@t'vs@gl g%vé]dgu&%fh g% Emc¥ ﬁl%edtpf{ér% B 9ower 65

adhesi urin ing, erein t
abers whish ean rgeope |pmswe2%lomr frane o ait ecdnpsespes 9 thedike g Hhisgspace 83

Eﬁerfals ﬁbﬁ@ the Ie ﬁ%:th bﬂh@prfn'tﬂeﬁd"%ﬁenﬁ)ﬁpﬁc tontph&ied air%axpﬁeck‘@;ﬂii&ﬂto%e space

bonded, assenb

Pt froe sithen e‘fdrﬂfé‘&rpﬁf‘%?fdé?sﬁe yR2 é‘&"c‘??re&?%dlfts ‘E?‘fﬂ“i’i‘ﬁ fhe assspybly. The
(nbar sarfsee 0Pt nfdih Stidl@d82is peovided wah 8 e of fe8diwh@h define a plurality of

B B Brel ARG “eor PaaBlor B 2ROSARGa PO gk B fe comprosed
mh gazihed isviirestal semsethe pdytheat ICsSHsh thealitedtimh lof the imadit Helivery. This
du[vé%lnelnI ééts(t’g P/l%‘y Qﬁg aLcE (?tﬁ%:r gt%iculgtg m!lt%% Pﬁx%dhﬁ{h tﬁesxge%&tfrom settling on

'S ead asse conpri si ng
(hayur&cmfmhemrmthyadd@s, pyMCh Pﬂ%@uéierbl@@gaﬁ@dia@%eda fhe 30zzleic h
m nthead integrated circuit conprising: a plurality of
nozzles forped on a frontside of the printhead

rcuit; 25a plurality of ink supply
C h anNEdagple®6f 2SRRI ak ﬂ@nfe@hoizﬂeﬂaﬁﬁa@geham kit fetfpriithed ICs 74 will

t |
B hseRbrd Mt o elre e 62 5o B v Bias el iseliery
mzzle eaangenmmisr80h faded ontasicat bstate rSQLﬁ tEabteof ttige miozele arrangements 801
BERRRARPER Uy f] B0l s s et 5 b Bl
@Jﬂoreﬂezeh 9P ﬁmmela@hl@@garch ttlz@glpaalee@ra%gemem qre predngeq intomed eefl are
&ﬁﬁ&@@w@&%hﬂ&ea@ﬁ%tﬁ&%o%% R0 sﬁ%@&l{ﬁﬂ@dotmﬁ%&rﬁnﬁﬁﬁm would

esive i s received | east partl ,

brnersiftls Vifh a$ingls i @fnazplen Syehsan agpyesme ssitiRossihlp thprovidea high
sl o g6zzles, for example, mbie@han 5060 RWHesArrhyed i 2 PIQEEP emaggeaed rows
%lglghe}\nlvaergxlfg |aé1 P?qr%:ﬁéfg{o&é%og&%lgxﬁrgéés 1|3ert]wetex|; &e mr)]z[z)ﬂag mt eraaxyrow andd a‘i)ou% 80

microns between the adjacent rows. The multiple rows also allow for redundancy (if desired),

a

thereby allowing for a predetermined failure rate per nozzle.
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WO 2006/ 089337PCT/ AU2005/ 000269 11 Fig. 2 shows
the printer unit of Fig. 1 (wthout paper in the input
tray and with the collection tray 'enacted) with the

casin en to expose the interior; [

WO A gﬁ?é@t ive view of a cradle unit with ope%%%\@&%vﬁw
asserrbly and cartridge unit renoved therefrom 5Fig. 4
shows the cradle unit of Fig. with the cover

assenbly in its closed positi& ; Fig. 5 shows a front
perspective view of the cartridge unit of Fig. 3; F|g

6 shows .an expl oded erspectlve iew of the cartri
uni t Gechogrle asm&amg‘«'néo ésd%‘?/%°dél°tt°gﬁl 16@?%‘6%8{%%{’9‘?38% fggomique.
1 parfidul R ithaRghl O fRegaMeyt 80 Gé/ﬁiled d’huEﬂo&lecﬁomeEh@lcal&yﬁéiﬁ)MEMS)

o, §ortite 9 S 8 acndBuft. 1R et ES Pt O i ot
tahmgememﬁhlemﬁ baé®exmﬂaldwﬂ$haﬁwnc¢ to Figuges 1@t0 i g. 10 shows
acro

of i g GESA btitgs SMpIo Bl bRl Bl ARREIOA0Ls naving
|z§)é|5 szp@elz 1 VY2 walt @ﬂoﬁ rrdcroprongssing elgpirpniss ispasitéghedsthereon.

gr It gt %%Qoﬁ abaay @t afinﬁtﬁe%gléss) m}sitéoﬁ ﬁ%os?lﬁHiben'tﬁb sahs@Ste 8015. The

S eide e 0L eiet HOS Gieke Byt R MUR OB ey cpishdpfines s pais of

lalgR@ ﬁlﬁﬁnﬁﬁilﬂﬂ@&&bd&ﬂohtamgrk 8630 pbsRidAed ¢h the Qﬁcon SiokiBe 1hyler 8017. Both
VleW 0

P Rt R RO Erperegres e 81 e Gapag Rt o nk e

pmnsq:mﬁléﬁ haging & gansnby cieculseqdss gntiin (ini pdan). oAn dwmihink diffisioh Yarrier

t rans ar%%}k?%?ébewg\%l ect)% 3 a%(% c|:1\r§ gée‘gslg%tﬁlb y s%%h%@% &fﬂlcon
dloaide hgeri8A17x0p thei iluinket Chambgoﬂ‘h kThe difEvsion Barfiey 8028 Serves to inhibit the

m@bﬂ bﬂﬂdﬂoﬂh idn@thkigh PMOY R Byl Dbaas &ve @Ie&ioﬁi@é»‘laﬁe? 8017.

Fig. 15B7is partial enl argenent of Fig

Fi g. Aepasivaion 187ex8,the o L2 PR B iFontEYE @él la P%%“F?QFde""ef the
AR&ZIEn E@Eacﬁay%fstwl’f(gaﬂdmﬂ&, silfcO didkEdR 13iet 8017 NBach PorBsH dfeHe, passivation

OB ROy S P st R o S ey i o provie
acvedsit@the amtaota 803N 25 phase; Fig. 18 shows a verti cal

sect | ‘ti‘ﬂ et p%%gen:l._eg%l %g:ﬁxé%sea ngézle clhgnbe} §0%9%Ei%1red {)fant Jﬂ.ﬁular nozzle

act ua ase
well 8933 awhichtenniingtng ot an upper gfd ip A eomb zczolf éoiﬁfanﬁ gdlalbannqpozzle rim

%W(fst éﬁ%ﬁlhﬁﬂpﬁﬁ af1R iR chhdRelB0 4 is #Buid communication Wit 'the nozzle

perspective vertical sectlon of the nozzle

5#&#?@802%6“ IR R tesropdcavrll erpisglisposed a g ring 8010, that
WRkutésGahovig 6dal BNSI40V WG Bhdtlidgwall 8638tsteounagtd Bovable ibAle, and

et garoonstbp S0R st S BRehiagf oBgS epmia Bl o Bagacem e

aotinatim@010 tAafhedis beal\B01i1 s fringd dub#o thE sgfacé@nsﬂiﬂ@f\mk fappedibetween

b S L 5, e il T o0 This prevenss sakage of ke from the
phambenwhilep porfvidinge low zesistanesfcoypling betvgzenibe lendinaling] veall 803 &and the

g&glqugﬁ@%e nozzl e renoved for clarity; Fi g. 25
shows a perspective vertical sectional view of a

of a mmsh@wn@m B3-iapkulisent sdiaHy exdending regpsses POy is flqﬁéedmthe
gua_z gd3e S%Juf %@ﬁﬁﬂs RilrS30af THeR& edsdt 863 5S8R AD doﬁtaililraha1 &R flow as a result of
ig. .26 shows g schematic cross-sectional view
PEF%B@PS%@W%%%‘%@? of a single nozzle for
inj ecmdigzﬂmucﬂosafdwbﬁﬂr&fﬁ Ryarangebeat that iehewesdtio a carrier 8036
Ct uat lerd %esh ped ﬁlez\n?n tbase%é% a%th e%e%elgy%f’ 8031 of silicon nitride.

pe a I onal princ ES o erna uat or
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Fig. 28 shows a three dinensional view of a single ink
jet nozzle arrangenent constructed in accordance with
Fig. 27; and 10Fig. 29 shows an array of the nozzle
arran emsnts shown in Fig. 28. Detailed Desc

WO 06837 Enbodi ment A specific formof th 5#’!23%&[)15/0%8269
is described below in the context of fabricating a
printhead assenbly for an |nkh§t printer. However, it

. Wl be appreciated that the i'hvention may be used in

15 connect| on with bonding any two substrates together
and i | ted to t '
emboc THORIe BRI FRRARe PRt ik PR LS PRIGHEtesBpp g poree wal

dad incorpdrades alatGrhiGtifferingbcarn BEL. Whe lbve? are08p8 issitavedto mpar of passive

I C. L
ARt S o e 1 RO P A B A
takwlgsmmtaebwmgwm g)Fig. PP a2 d Thrhtleer snds pf thepiisdvedbeamesdbary attached

F%&H&sﬁklnt engine to a nedia output tray 4 for
ctiron. User interface 5 is an LCD touch scre

an d edhpleesarn §04 8 s alsp atashadtorn acatothsam 407, ahich fis feﬁ@d from TiN. It

R¥iil B Bied Wit t‘hls%ttachment to thé Sbiuatdr BiAGMSmhdRa:t 4 pdint 4 s@hll bld eritical distance
en to expose the print engine 1

rinter unit
g‘éﬁ? ”ttpaaﬁt@&tt?clh}mf’ﬂ tolﬂi‘FtI@Fshvﬁl Pty 6. Picker mechanism
9 engagest shben MEdgsald amdhehel aaqnaxbr HetirA BOBis éub@tantmhpmhéped in plan,
5 clarlt f eeds ndlv p
S ot p @ for SR R I 46 S BBl ikl BB DlEbRor e
whsemsiest 409 nd 89Kk bare phenq:aﬂm ranneftedlto rbpeetivs peintd nftéeemtapﬂi@m 8030.
%%Iell 3s ﬁfn‘ %&&gg@lg e(cqgﬁ&g $d§etﬂe ﬁﬁda&%eaﬁﬁg also mechanically

printing ent elivery to nedi a out put

@pghpred to(athen#Sy dbe a@b@ésﬁ* is mqﬁﬁweﬁegpwgms oreten ﬁfﬁlreﬁﬁtuator beam 807
e5\@E RE ofFifsS 15 heRthe S&z@le brrdngerdng in sheAtiéh. 4 and

1 acl S 8 ScitorSedpl S i i D el B rsisianc

ainelit sndé@destsﬂf hwmm&meﬁirrem ik bassbdtblatazear tackdletraddst80Ashd R0l . No
secu ition 11 nmounted to
Fﬁgmgﬁwﬁl m%ﬁ € PasPhg craéﬁé URTY FB?&mh turn

conf i s thetdevitrent fastdie Gllad withiink &0h13thpfrdeﬁmee p mgajisqus B0 ypder the
Gkl | ROV 802990t d will not
SRR s A A ARRHE o s st
ererally tenfegunin the gbserice of sameethis Pevsicpldrfendet h cartri dge

unit AQsHeeewmg lﬁﬁoﬁflﬁm@ﬁﬁﬁl{hﬁ néhﬁlet a é'u%’eﬁ Rhalsed Bétween the contacts

assenbl 11 cI The cant
$aF el gﬂs%%?caia@aﬁ %h “%°frﬂlé%§%§%7 dusto its
Tr&istdﬁ@rcadsékphﬂ I&aﬁlﬁ@mpiﬂdle Tﬂédimeﬂsﬁheﬁdaleﬁgnﬁ)f e atthator beam 807 mean

i nt 2. Th I de t h
Rioh B E5ity ot mEerp AR T ARER it U S RNSPREL 188 " fhe
ekyengoris coostiazdd tj theieR byths m:fchorr8la8 @mthe endf theacthatorbearh 807 adjacent
(H3GevR 'smlgfﬂy dtgzﬂl%??gﬁ dge uni t The

cartridge unit |s S in detail in Figs. 5 and 6.

Wth F@frelptéﬁélenmtat inBexibiliy oiibaipagivahegns 406 grovents theppfrom allowing

GRER AdridGieal &evgmeipmg@v&m& 801 8.C PRIVEE, Sth&f%latﬁfe fc!ﬁblacéaﬁﬂ%f the
0, an ink storage nodul e 10 asgenb ¥ nthead

2 L)

aléackmept PP SOt baPass YRRPHR AR AR &y o the lover gy uses o

ebistidgemeenal that c&ls&s tasaralnesd1§ gadve @énefaﬂy f®¥dWapd3. The movement is
ral .unit es in tora nmeans, .

B o e ot st R T e 21 EhcR € SR Bt oot means et the

astatian gselmma pmﬂsemmsdeﬁhmltbybhﬂdg 1okthe passive wemns §06s uppl i ed

to the, ¥i Pl §398 is amplified by th

roqui TSt B R PR i gl B icP i BT s amplifi by e

dzstaMtOﬁthenozplh evall ﬁR3 3ofrany fégnassa‘fe hems 896 ﬁhﬂr@&f@waﬁl@@ﬁﬁn@f of the

this can be readily done by 15replacing the entire

cartridge unit 10. However, the operating life

of the printhead is not limted by the supply of ink.

The top surface 42 of the cartridge unit 10 has

interfaces 61 for docking with a refill supply of ink

to replenish the ink storage nodul es 45 when

necessary. To further extend the life of the

F:
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the outlet nolding 27 when the printhead assenbly 22
secures to the main body 20. The feed tubes 64 may be
provided with an outer coating to guard agai nst ink

| eakage The upper nenber 62 is nmade fr

W?Eﬂ?ﬁ’g”ﬁ stal polymer (LCP) which offers a lﬁ%zroo%qoozw
advantages It can be nolded so that its coefficient

of thermal expansion (CTE) is_simlar to that WO

2006/ 089337PCT/ AU2005/ 000269 24 of silicon. It will be
appreci ated that any significant difference in the

CTE's of the printhead integrated circuit_74

(P s @t 1981 GHIFS APTESSHR Besang SRR s bamierf 04 G Lapsing the meniscus to
qa&g&as §ben 8IHig.N@. B Wil ndfe@ tHathdQifaceltinuiBy 6fthe ial medhe tHe Tilrid seal

oo frsreched o B reliot VRS he b kb o (o

- - 20pprefshd®n, in Ei@r 8, antlt aprepriagdtind, the dneunment hatoppedendwbé abtuator

ﬁ: r?éxﬁ%i ngnr}:tkg/ Ig{g]l% lltngats rcﬂ#eci ﬁ%%tldn caﬁé %ﬂnotg @J)m:ﬁén%@ﬁs return

¢p theghiescent G)siting, wluclpn tirs@uien s reduqtlen attpresselre)m meghamber 8029. The
Sixt'efpiap @;.Sl:ﬁe %ﬁa&tﬁn Wtﬂﬁngtﬁ@&d |1t§ uﬁﬁ(z@ﬂt Qﬁ‘fajsé/teéﬂd 48 %he negative

t hat of nor mal p astics' such Cs ycar bonat es, .
SsprEneused DY B tpvd mavrnepior s Paffi"}ﬁl preber 8029 causesdhipying, and
aﬂmmely ﬁlaﬁin%, ofhe BHRRE mARBIRES ddFide PiSk @by TR EWKt CEMERARE hipwards until

conf | tion fordrece|V|ng a | ower nmenber 65, which
i’5°pB EI P Rrtmsdiayi 5 an adhesive film 66. The | ower

e nb e dimmediately aftes theiebprddzl detdchameantschis03 fonds thesom@ave shape shown in

1§| eocgns{o lé %Qs%ﬁ]e %s? 61% tl(e cﬁl %9:: ?dz H)Q'eﬂu;]g rélﬁgg nfw until ink
oriphnskl RO, 00 et 20 1angy

fromo
thhebefee wkqdunbwgdﬁthroume mlet:,$0rlf1 mmh rethras thekozzle emgpgerhent and the ink

t@ﬁghﬁeseémhﬁ&ld&fsh&wﬂﬁ@% gssenbly 22. The channels are

mmw de and separated by 0.75 mmthick walls

In th é\nethﬁ&ﬂeﬁémm%%wle FRRERARL Tt FORCRS T LG 7 will now be
GlosbRBa wiith Gefer@itde maig.rw ©@dco Bghid, tow ciaﬁ@@ﬁd‘baseb_ﬂ @éxcHHiRa R construction

67.receiv m onl n ve feed tubes
S e St st A AR e JOI L b St ot he s mik
st or aJae maelel hMgéiﬁen( Boe isfoff gbutﬂ))e forminpecheliter@lctnant actugthr tode which

dj ff
b SHAEEER | ofBrBEd T3 molelh, bbbtk M norale i 1004, and
@hertareel085 eTentiog frangle e n@zzbspbltq: e negele platz il QP is plasnipeetdherkirom a
‘éﬁﬁghﬁxﬁﬁe ;ucawa{e ‘iﬁm@&?&%@a By @%ﬁmﬂs&w ol AP HBBEICVD), over a

er 62. om of” eac channe 67 are a
§@¥¢%@“ﬁ¥ﬂ@5ﬁmd§§ﬁégﬂwﬁéy@§m€9 (best seen in Fig. 9)
t 0 20 Tﬁé ;mzlé YR gérpBinifidek) %asesﬁ&t {oeadhBzzR00D ) Rd8 WallsA08s on

r _nmenber 65. T d f I 69
S o s R el s IO e O o s 100,
d!nnﬁtﬁ‘rlaifey sxaistﬁatel(mh endoni itlétipesaakell Q7ekiendity thesgh theanltitlayer substrate
rtFr(lI) tga far s1de bily) t &S 8%\%% %ultbftrlg%7 gslf) ! gf,lﬁoelﬂoggalhet I},I%gtfrireeﬁé%%% fg)fl? %E&spended

nee

cathinrtee @@nheh 1107, sokhat the elowerft &dn the farhief pyuspendedddarh. CThegozzle

ok mé‘ﬂp
t@[gﬁ “he u% ersi é g mé%geleﬁ{r%g %}?JAI“J@ ﬁt‘%g r@kgi\g z)gsgu &uﬁgddlﬂéheig formed by 2
pitographic Me%ssi ng film 71. This filmmy be a

t her nppkat h&zzfe'ahﬂg%xﬁ@d@ is3SusB, iNET019 froR@hsebiP tﬂé’ﬂéﬁoﬂ)' eHilers the

S (R Bty D, BBl B s e e
(iorchlieateﬂ wﬂ soﬂd%aﬂéﬂs SHaE [ nﬁ@akelcm dol thdmha Heatifig i i thefoRA bfa thermal

with_a r a _centr

A Rl B Rache 050 % pmrRnpd e 011 n
65. As shown in Figs. 9, 14 and 15, a plurality of

holes 72 are laser drilled through the adhesive film

71 to 30 coincide with the centrally disposed ink

delivery points (the mddle row of holes 69 and the

ends of the conduits 70) for fluid conmunication

between the printhead I C 74 and the channel s 67.

The thickness of the polyner sealing film?71 is

critical to the effectlveness of the |nk seal It

A~ P —
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25 on the printhead IC 74 and are aligned vertically

to performtrue 1600 dpi printing, meaning that

nozzles 801 are arranged in 10 rows, as clearly shown

in Fi 11 The horizontal distance between

V&af%ﬁﬂﬁ? nozzl es 801 on a single rowis 31. 7%¥ﬁ¢@P$W@9“9
whi |l st the vertical distance between rows of nozzles

is based on the firing order %% the nozzles, but rows
are typically separated by an“xact nunber of dot

Iines plus a fraction of a dot line corresponding to
LA HACVASE e rIFFeus Pl L4 Pwabe EOBAGY o vapor abbles i
nhwigk. eScchdingh, G ink 1010 @bMitutedd bubHkforsiglighfdat t hey can
share e descri bed

e S IR DeBle 10 AR geneBiea s S ISR pRERH Wt chamber 1007

hvdiidhZwiutredahises the m@s&n bfeadrop thtih ofithe ink @010 througheligechozzle 1003. The rim

3?&4%9&%’ m%%e%&;? (3G ft’(ﬁ% a5 & Jec'te!adéo\éé Ui Rt AERGof - GRop
are oget in abuttihg arrangement across

topiedirggiiop.ace of the adheS|ve layer 71, as shown in

Fi gS. 18 RR%n Shat thite ISQ)EIY Bhdeade 1083 and chamber 1007 per inlet passage 1009 is

20061089337PCT/ AU20051000269 16 IC s %ﬁ

2P thaitheriessye faee gsRTryeayithdnthe chagioen ?qﬁeﬂlg 9 R gm0 10rRd

| f67mSng@p @ ¥Ebbld 1® 1 ZYEbdsinGfPA lailjbcef chirliRrsaBd B8ir VarekRyiding Riagles.

th t hem i h ljing fil.m71, .
ot IS BR e  prrt Moy bl SRt (P Pad bed i 15K 041 gy throveh the
me4zizr 1607 betsasompgshtssen inktbacki throudh theinletiassairal00® Povener the inlet

st%tgtl 5b9|'1§ Qéplg] ﬁlﬁ&@&iqo‘%&@%ﬁs %heg%tﬁdagg ﬁi | @'L}Eﬂﬂ&glz 16 microns

) and nesi ve | ayer re pres f
tith&iamgt¢rnipnce tigre IRes@tmtlnlgnqceusﬁr@s Asp3esglydhelpfedoginant effect of the

Qs!resmé ﬁsE ¥h RS cﬂaﬁa@é}q b@/sis 8303 ik 8htEh6ik m&tnezz&mobescis%je&ed drop

C rinthea 74. These trenches provid
éeld% {af-hé‘ifg?n%?“&?éh%? let passage % dhesi ve to bond with
t he pé\ﬁ sHohaasiFig Q6/ e m@tb@ 101eds béihgBjeikd is&‘shdfiiﬁﬁil uéiflg Mftﬂh&mg phase”

si,ve. g n si,ve oWws, .| nt 0. .

it e preie, s R s pibfea R iR ethf e B size
agthan gien bdgen fo dohapse'l’tbﬂarduihepomt@f calgpsb&01dr awn into the
tren Cg'%e %psﬁg %ﬁﬁ L\lb@lreXOfazct éV&‘HS &L ﬁ_dét&t Bf@% ;ﬁg mg3éa£§s dslome ink 1011

press renches ur i epen
mbetdheevnsfmni Witldn the nezzl@ AOQ¥ (ﬁpm@mmeéqlﬁ ef thgérophend some to be drawn

%ﬂ%ﬁmemsse% iob@ twaﬁdg %ep%mt th:%ué;)é@ mﬁﬁt&in@nm alta@h ﬁphns
into the bac printhead 1C 74 at the wa

SPBgRis LAY %%ﬂﬁézlﬁ i%’é pmipgn @nﬁﬂﬁéqksw#%atéheém@toéw@dmp 1016
bﬁor&&ﬁsmémlagad IC 74 is heated prior to bonding,

then I vacuum | s creat
3 1436 zafe et aianhof Som et oy e U asg tnjon forces,
tlhc&dep td hﬁéﬁ@ﬁdA* fok ¢@id lissdrabawwfiom Heinszzlkd pQﬁHYI thd collgyseofithe bubble 1012,

& %.{agl% l I?i(ﬁg ietdQC%S E\Q {é §|th(; aZ]éudt laf tB&is éM&Qensmn holding

gieﬁgngiemhat the miomgntiyo o fiihe grop as it is ejeFtpdout giﬁgq lppzzif, 1sgnfﬁclent to allow the
uRgiotirdyaks printhead 1C 74 is around 20 - 22 nm To

print_an A4/ US |etter sized page, 11 - 12 individua

pri nt Westithe dzop $01 6 reaks bty eqvger@a%vryes e sRuser aSaefloptRa by thergpows
MOPOLR kheWubble (012 icollples R thd Yo dflcdlibse 101 7RyillIR n¥Rd thedhdr®are no

2SR B sinet 2ol potl sAlPs A0 op e iy e feghys e an

exet.particul ar manner for linking the 1Cs 74 is shown

in Fi |s a enen

¢ it e healobe bR HEPbemchiGiarlelor e A RRIROSM now be
Héseribed vith Gfcrenss toiFIgs027\fef49t 'Iba Ityp@ﬂsfp@eﬂy Hyertides emink delivery nozzle

nei ghboring 1Cs. A sloping join is provided between

the 1Cs having substantially a 45 angle. The joining

edge is not straight and has a sawtooth profile to
facilitate positioning, and the 1Cs 74 are intended to

be spaced 25 about 11 mcrons apart, neasured
perpendicular to the joining edge. In this

arrangenment, the left nost ink delivery nozzles 73 on
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WD 2006/ 089337PCT/ AU2005/ 000269 18 has a plurality of

el ectrical contacts 180 fornmed along its length for

receiving power and or data signals fromthe contro

circuitry of the cradle unit 12. A plurality I

V3 2%P893s0 formed al ong the distal edge of Fﬁ%“?ﬁ’gi&mw

PCB 79 which provide a neans for attaching the flex

PCB to the flange portion 40 ?% the rigid plate 34 of

the main body 20. The manner which the electrical 5

contacts of the flex PCB 79 contact the power and dat a

C%Ontggrgctm% ha?vfingta%gzziarfg%ﬁer gonnglxl tnénl lei!goanw lilgﬂ.}?gjeﬁ Es%dlc r,?FI tg?tgf cgr?ected toa

paddiegotitiorel evithin itheichamtber. I'KES thédnal gotiatod deving és astuatedsormmio eject ink
C h | | Th

%Rﬂ%ﬁe Cp%g%e I&h%mg i tlaﬁﬁ pre ertred € &m&?%?luﬁ% amgr% lgg theng;tl g&q aauator

which fnsludesi aseifirs atitape@sl ppdtions far mmcamnoo@whm lgamigma ¢ogdmk:t1ve trace.

&hd &Hﬂ%?ﬁ@gnn%te&’tb aaeasadi@w@&%ﬁ ¥e¥§ved%§ g@%@@@ﬁ@ﬁl dffhe nozzle

t hi s manner, printhead 1Cs 74

§lij‘fnlb5"c dhg FCW %‘EP a matineshepe gpas twﬂte évbsmr@ﬂps ¥ith thg purfapgs of the
BIBSS iHRGosPRdhamber wall. A space 83 is provi ded betvveen

the nedia shield t.h per . 6 ndJ
rorboT g P e T8, e B BIASE shdpaticpartaRs o basic
oeetio s5Dm0z£1é artdngeniehi this@nboblimsnt S aaoezlaaxaﬁhérsnﬂis p@lidetfilled

the. h t thea S r esse
b i SR Blgy IS s PR B2 RO B TR R B gt on
which the npmqvﬁlml&dwswnﬂhyn@zle sinohbéreé Ok Guathéryinaidss amiitk djestion port
%%H%cﬁﬁr?ﬁmﬂe%s ud Bfpd NNer surface of the media

e

rovi vvlthaserles of fins 84 which
def i nkside e a?zaie |cba§nbelf 503 2 ngddle wpasdenige Hi Awhighis inferrgrnsefed to an

AR 56 @rou@NOddt ithe WALMRAiogASdhhfbes SGL2 T hobiah 598 iheides a

e conpre travels and |s directed _acros
%ﬁafeﬁ{“ﬁ"éléa 8 f‘ig %ﬁtﬁc{ ghacRs tofn SRERITHSR °gi‘ Pestl Ol Bost sio lsrg‘ed toa
shbbtratéery. Thi s arrangemsnt acts to prevent dust and
ot her I tt |ed wi.th.t
Set 1 PHET 1Rl & oJUBld o ARt fr a1 R Hheldsihig 2765,
bobéattr omansd0Dis bedtedge asin dndsbam@enatl oxnamom @z@‘d:ré:iy, the héater means

P | es
i 1!5%’[?&%4% Sttions gf‘tﬁgpc for 9(§80a?e %u?l?ﬁct) li.ﬁ%:ga%%f&\ﬁ ﬁng bend

nozzl e arran nt suitab
?fﬁWQY@Wéé@ét}e?’B@(ffﬁﬂl@Pb’ﬁséP@e@aﬁﬁee to Fi gur es 16 to 25.

Fi gure 25 shows an d ;
orran effeioBEL of YOIARY Bbaitdk x O depioh: Jz.ZeE?qpanszan)
Each of the nozzle arrangef€#¥& 80Pegiie Hedntreaty

howev f

o KRR PTELS B SORT  S  s
#siip kend aglopyoatetisth nozzl e arrangenents are arranged in

rows ’ﬂﬁdleﬁér@neﬁﬁs@gg ﬁﬁ&dﬂﬂoédfkd@ﬁﬁ&ﬁt&ﬁe & pSﬂi@H oﬁh@}ﬁ)ﬁtaSIO such that

Frafehhrcien s aepue e pedlsnd sttt gpi e pansions e

tﬁmpdetﬂr%eutﬂtm&gmmenﬁﬁkeﬁhwadm@&ﬁu bl e to provide a
hi gh .30 ns't 0zzl es or exa nor e t
5000 Tshozz e ear r ayeg conse%uemll Pagfuew ent ‘f'ausesgg 8“? ffgase in
meessire ravndribe iak memitces S%aﬂuqhgxmhdsa&somstra@d meg 27{®),ina rap1d manner.
PSRG0T 3442 AP b T R rom e
igk ¢hoordl 3. r edundancy (if desired), thereby all ovm ng
for auBg 116 kel &@ef@'ﬂ déﬁ&wﬁt@ét@géﬂ reﬂlﬁtztélltg quiesé¥at position. The
2006/ 08933 PéT/ r?foZOOSI 000269 19 Each nozzl

?“rt‘é(ﬁb’éﬁé‘ﬁ?s agaery cefioof fe ik jrtp the pozle ‘ih?ﬁ“é?g-r Thedprward momentum of
circuit fabrication technique. In particular, the

nozzl e arrangenent 801 defines a

m cro- el ectronmechani cal system ( MEMVS) . For
clarity and ease of description, the construction and
operation of a single nozzle arrangenent 801 will be

described with reference to Figures 16 to 24. 5The ink
jet printhead integrated circuit 74 includes a silicon
waf er substrate 8015 having 0.35 micron 1 PAM 12 vol t
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25 nmoving rim8010. A fluidic seal 8011 is forned due

to the surface tension of ink trapped between the
stationary seal lip 8039 and the noving seal |ip 8040.
Thi s revents | eakage of ink fromthe chanbe '

W RPERY a | ow resistance coupling between %ﬂ@@b&ﬁbmmuw
enC|rcI|ng wal | 8038 and the nozzle wall 8033. As best
shown in Fig. 23, a plurality,of radially extending
recesses 8035 is defined in t%@ 30r oof 8034 about the
nozzle rim804. The recesses 8035 serve to contain

r adi_al k fl o as a result ot esca ast .t
55 Qut s.uf and theygogresppnsn 3ip Bipel E\‘Wg and
Bfcaldng ﬁfﬁ’fthm’tﬁdpﬁﬂ’lg @I]iﬁﬂtprdcbbﬂi toitie prmumetded The calagsed memus 505 results

RO A T3 BT B MRSl i B e

uﬁzmﬁﬁmem; APV AWD0RE 10 PBRBA iPFig. 27(a) is agdierepchodand the nozzle

Yl 8 t hat

S BROE B Randinp Rady 6 MO B2l SHGE PORD 02
| at er Hig- %ﬁtuhrsfr@?ﬁ FiifetperspsciriEw of the nogalearapgereg O fig- 3941lustrates
adctigtan Gl fHeough Qﬁdrfa%l_gf nd2Ae M&]ﬂ%ﬁ@d’ﬁ* 308  In tHREeMRAret, R Mumbering

titaniumnitrid posi ti oned on either side
of clempratsperyionsly igfrp ﬁdetﬁ’ﬁﬁ?en repdneflest shown in Fig. 19

and Zﬁusélyhae é@hﬁt@f mnﬁisudai a eh& op ap&tdLnianaiEts 89.6518which comprise

attac 5to the c L oarm.

B G TR L AR A I8 s S e e lavr

b5 57. f Adtermptivelyrazoppdf nickdl allvylldybreheveitafidr ¢alled cuptoniskel) can be utilized which

@‘il %Qfggﬁx?ﬁerE& teﬁﬁeﬁ uator beamis nmade at a point a

cri | caldi stance hi gher than the
at t acKhetitandun gitridp dyersd € jsina tepeasd fonsand s sprbgpesisive hgtingfakes place

L2980 enll oﬁ@xgofzge poEtr}ﬁO aﬁhj%ﬁt@ﬁanﬁ%mrﬁgzwsiomons 515 are mterconnected

subst an U-shaped in plap,  10defin a.curr
b%i’t'ﬂo%ét"%%ﬂ% ich 3158 BROVERA RS SRRk PURFYS alaﬁg%or‘ {fg the actuator 508,
el ect Tﬁlﬂﬁat&%lns 360 6dealdf intlhiRs £hIeGLHE @6MS taBQEd z&ﬁhdtoBﬂﬁt]SlS wh1ch are

el ioatrd preagu B BASHRE flifhe o BRI e PR B dp B e s of e
aadutdr SOB 19 maxitmived.c¥lots aetdsfi8d Bstwedn edjacehitagecad ubisdid mgi allow for
g@%&gs& Qapsraaéngpf@&ﬁco s?‘ sbéwa%&%& t§9c§ace1ﬁlg&ua%}§mr

rain e actuator
beam Beblac porn@a $1&¢is intgfcomegjed tommvb’ﬂ?lem 5ehis imgmcprnected to

E:g LIRSS Hsidh fe h&zﬁ:Qﬁiﬁ&l‘ Qﬁ bﬁ M%f d .l;IN é. ,gnSinI&nﬁﬁ i48d Sde of the

am 807 1s _conducti ve, hi gh enough
ez&lechambgy S0 e Thecyof Adis leFéﬁleq genciiNap &a@gﬂ@élrermﬁaés% 9f thy arm 520 so
u\he Ehnﬂmfzb' bppRftinitics f&aﬁe&ﬁ&]owmafbui&lﬁe b0 Tibask 808d generally

e oy HoasupRirnson et alolfo BEAS R "GET co

at r erhen isisfdesirbded amnuath themim ﬂo,la?»cohdhmtwajsfrem @&passed through the

P g S50 Sl T
which wades therndeegialy porwet amd@onirehaiterifry jor theaie angemenie The
%iﬁ%@@cﬁnt%&ﬂfs ﬂﬁl&ﬁﬁ% Dﬂluéﬂnﬁ@é la&e?gi%fh@&t to the post 5AG which results

shown 1 n Fi ire ink fromthe nozzl

i racaanl upeers e obfee A ApheoneaRRPiElcieo Bt ik au@éﬁlf nozzle 504.
'@Eels?écfbﬂ dio ispriged bh @ pabe tintdé 6kial Be:aker &0 én inkfeEprinter as previously

@ﬁ heati ng of the beam 807 due to its resistance
e8¢t he beamto expand. The di nensi ons and desi gn

of then aﬁtybﬂto@:ﬂe fexagenfiE camba forhéiad at foerenp singl¢ printifead. [For

ex sian 4.0 a.h zont | mn . .
FEE B el S R Bru bR Bl el RS coh s mutipe
| eft by the anchor 808, so the end of the actuator
beam 807 adj acent the |ever arm 8018 is inpelled to
the right. The rel ative horizontal inflexibility
of the passive beans 806 prevents themfrom all ow ng
much horizontal novenent the | ever arm 8018. However,
the relative displacenent of the attachnent points of
t he passive beans and actuator beamrespectively to

t he Iever arm causes a 30 twi sting novenent that

Y~ N A o~ s
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I medi ately after the drop 802 detaches, neniscus 803
fornms the concave shape shown in Fig. 18. Surface
tensi on causes the pressure in the chanber 8029 to
renaln relatlvely l ow until ink has been sug&ﬁ?
WYY hr ough the inlet 8014, which retur H005/000269
nozzl e arrangenent and the ink to the qui escent
situation shown in Fig. 16. 1g€nother type of

print head nozzl e arrangenent table for the

printhead ICs 74 will now be descrlbed wi th reference

t, 26 Once a far arlI and ase
dﬂ%se '? ?P%ﬁglﬁ PY &S ea Q F%ltf) a Sfmtgead array. Of

souagg] @ffmnz Wbﬁ ofdrfapge BEhhnulM]mdehﬂg ﬁlﬂbcod)emys ded.
The ngzz r.rangenent, 1
heat e?ﬁ e%ogsﬁtgﬁ on Ogt?u 6heac? y%em%scnhe chegde S&zﬁg thndlard MEMS
fichrtiqued OBRshyuitdblemevification of 610 3tepdns rsetlont in UR 6.2fi% k13| egtitled “Image

{ hhor4 Q tUhEcohfdR of which are full
CRMSHMELSIIRE hGpafaBBUDS 10 A0 broelh BBRG HEcoMBAS of which are fully
ingorporpigd %%ﬁﬁﬁﬁﬂﬁhed froma S|I|con nitride structure

Wm C hTheSmté éitcBEh 740 %Mge@m&ﬂioo YAI00, uoo of the above described

I %Vléi%?ﬁl‘i(f a@?‘iﬁﬁ% gl\éfgr 1is aC d Ibt%ﬁlgllfg lfl%oma tﬁt}é)e mtegrated circuits
bii&:tlhel dﬁ&ed ptdntulig ﬁr&;&ﬁ:ﬁ:@ reqtieede &Bhemplél for 14603, megliatiemiabd gossible to

19055 M 0l e L DB HBL s

poainguistli, wheryas rforsmbstmediae i 68 manfd 0,800, 2H00Stor 6.8 apezles may need

’lloh%%{cg/%geg Iﬁ%lgq_%n O%Hﬂ;%g%%ﬂﬁ?ﬁ%]&bb éS( g{h.ae%ejtﬂé %\és &Fprfngng result. For
Ellisntpan rbot gealist images o At o3 dpttexsized si5dia gl armnméﬁ leh ghe integrated

GRAMPRS mAGaVe 13821 Ad2ats fehso1&! THERbrd B merbage%efeqné@r&&em assembly
suspended beam The nozzle arrang%nent as shown |

7 BrgRblect PORBEA A LG sMarh JRtegrAed TG, V4, hasve around
5B96 aszarsl dlﬁy)seﬂ along hﬁgﬁm&h iberepf. FREE&, in3Q¥R&hetehit: pridftichdassembly

2 S ARPSER e 8RS i (O IR E e FRRED et e n 2004

192195 beiwg prtvaded toh dhecsuafadearf tei integrated loizeuita 4. dn all tstm arrangements the
ed for sonewhat |ess than 1

Qa%%gﬁ%eh H%@Emi &%§%§tﬁgﬂﬁeatlng isin the formof a

t her n¥hilgih¢ present) invepjion hap beep iibistsatedand descrieed withaefprangede exemplary

EhsABhts HRABE, batioudmbBBLABHs WP BE Aphreiitd bhdlohignt lréahu}lwéade by those

in WO 2006/ 089337PCT/ AU2005/ 000569 22t he chanbe

St e ek withapfdenartingfrom Bigseape prd sREl pbge Pff%?fﬂsm%ea%ne Siecordingly,

it ienog Sﬂj%ﬁﬂe’ﬂtthdﬂ theGtopéaif @e cRimippended hért® be gimkt)ebdl to tlfne description as set
ccor di nk .10 copstitutes a bu e form ng
é?ﬁgﬁﬁnqghémﬁﬁgﬁpé é %1@ﬂ%€y it ed, causes an
increase in pressure within the chanber 1007,
which in turn causes the ejection of a drop 1016 of
the ink 1011 through the nozzle 1003. The rim 51004
assists in directing the drop 1016 as it is ejected,
SO as to mnim 7e the chance of a drop mi sdirection
The reason that there is only one nozzle 1003 and
chanber 1007 per inlet passage 1009 is so that the
pressure wave generated within the chanber, on heating
of the elenent 1010 and form ng of a bubble 1012, does
not affect adjacent chanbers and their correspondi ng
nozzl es. 10The increase in pressure within the chanber
1007 not only pushes ink 1011 out through the nozzle
1003, but al so pushes some ink back through the inlet
passage 1009. However, the inlet passage 1009 is
approxi mately 200 to 300 microns in length, and is
only approximately 16 microns in dianeter. Hence there
is a substantial viscous drag. As a result, the
predom nant effect of the pressure rise in the chanber
1007 is to force ink out through the nozzle 1003 as an
ej ected drop 151016, rather than back through the
|nIet passage 1009. As shown in Fig. 26, the ink

‘A PN A~




Yet anot her type of printhead nozzle arrangenent
suitable for the printhead 1Cs will now be descri bed
with reference to Figs. 27 - 29. This type typically
provides an ink delivery nozzle WO
2006/ 089337PCT/ AU2005/ 000269 23 arrangenent having a
nozzl e chanber containing ink and a thermal bend
actuator connected to a pa?gke positioned wthin the
chanber. The thermal actuafor device is actuated so as
o, .eject ink fromthe nozzle chanber. The preferred
ment includes a particular thermal bend actuat or
whi ch includes a series of tapered portions for
prOV|dlgg gnductlve heating of a conductive trace. 5
Hhe 4tPifieesf assembly foRRitsi$ t o the paddlie via an arm
r eceiajeigthedd iegrated ciduatf t ed wal | of the nozzle chanber

The ac tor ar has mat j n hape so _.as, to .
subst? ‘F EY PEnagF thg’t'"i*a °§&rf’F° E%i" ‘g %Hﬁ’éﬂ@?dd{“egrﬁtea fgeutt
n o 2z lagplgR1agroeink vipply.channels forthdd fhirdigh tHélphhfhbddMntEQatEﬂ glscuit for

SBEP x@é@ﬁgw% rcfspf %ﬁg%?%ﬁ%ggﬁ i "EUSt al PPﬁZE‘S

enb g ] pmtemty oPetdSHéa ﬁb@h@sfmﬂﬁaarm a{abaékslde bOMé ﬁkﬁﬂhefaﬂ hdt@ebtécp
wth i

s of .a k. inle nne
cHfity ﬁacggﬁn °§‘£8 &%P%@wnﬁﬁvmwe 2’%?%%‘?? ot el&fﬂﬁ%ﬁﬁl ch
ihtERtBDETR tRRINIRS frinPdidd StheSprinfiRed ARk chhaiher 501

further includes an ink ejection port 504 ar ound whi ch

an i AR gpandfelddayipg amounting surfaeg.dhefackside of e priptheadpgegpted

bt Beﬁlg%oﬁ&d% fhe ORRInd QMf£e will thedahdslve] Wherein
i nterconnected to an actuator, 508 through a slot in

t he kA RIUTRIY ohefched Fsnchesareprgwidedsig receirp ek thepdbesivpg
includes a 15 heater means e.g. 509 |ocated adjacent

to an endtﬁortlon of a post 510. The, post. 510 is. fixed
2o a lbgpdithepdassembly of cmh whﬁrernseadb&rmﬂ@ad piserfed cfroyt has 2

1661@Bssfof @83 thiE 90Gdighoss. chanmber 501, as illustrated in
Fig. 27(b), the heater neans 509 is heated so as to

undergo thermal expansion. Preferably, the heater
3reanghe Pinthdad @LsEmBly of BI8inPL, RBEreRQRS inR RRni®dld tshenagdauat or
508 are built from materials having a hi gh bend 20
mepHold farmed frigmemelyse bend efficiency is defined as:
Young' s Mbdulus x (Coefficient of thermal Expansion)

bend eff|C|ency - Density x Specific Heat Capacity
4n suilhe printhepd pesembly of ¢pint b svhpreinthy ctehed frapphes hage g diameter or

aQﬁ&H%ﬁﬁ&&&%@&a@hﬁQH hﬁ@m&ﬁ@ugﬁn&Q%Hﬁﬁ so as to bend

a glass materi al %e heat er ‘'neans 509 is ideally

| ocat ed adjacent the end portion of the post 510 such

st hat ngpﬁﬂiﬁeagfags%ﬁlﬁ oPElaiRCt, haleinQhe &6HR 4 FBEHALS Hab8la &mbiEor
addl e end 507 such that Small ther nal expansi ons near

atwidih phless teanmbpwd  micrpas. | ar ge movenents of the paddl e

end. The heater means 509 and consequenti a

paddl e novenent causes a general increase in pressure

6ar ourdde prirhgad rssembly 9E¢laimslg svhagsindhe Wshsd frarchesgiave a depth of at
1dakigstisdted in Fig. 27(b), in a rapid manner. The
heater current is pulsed and ink is ejected out of the
port 504 in addition to flowing in fromthe 30 ink
7chanigl oaliad assembl §PQ§1 mqlu %Ex'e)ﬁ thd Q&e@ agtth& mOd aﬂ ad ect ratio
deactivated to agarn return to its qui escent posit
offitideagicdalct i vati on causes a general refiow of the |nk
into the nozzle chanber. The forward nonentum of WO
2006/ 089337PCT/ Al J2005/ 000269 24 the ink outside the
nozzle rimand the correspondi ng backflow results in a
general necking and breaking off of the drop 512 which
proceeds to the print nmedia. The col |l apsed neni scus
505 results in a general sucking of ink into the
nozzl e chanber 502 via the ink flow channel 503. In
time, the nozzle chanber 501 is refilled such that the
position in Fig. 27(a) is again reached and the nozzle
5 chanber is subsequently ready for the ejection of




15at a bl ock portion 519 which al so provides a
mechani cal structural support for the actuator 508.
The heater nmeans 509 ideally includes a plurality of
the tapered actuator unit 515 which are el ongate and
spaced apart such that, upon heating, the bending
force exhibited along the axis of the actuator 508 is
maxi m zed. Slots are definegﬁbﬁtmeen adj acent tapered

nits.515 and al | for.slight.differential operat, on
41 & TR bRaie Sl et st ind pEfieh s GRSt
difettiva tsafse 508 of ACH beekdideonkfade by tat least ZMH. | S

i nterconnected to an arm 520. The arm 520 is in turn
connected to the paddl e 507 inside the nozzle chanber

%01 UhepeathsadaksembBl dtlain 8. wheh dacli baellsidasutfie has dmaxifnum
tge no%ﬁle ghan?pr Olblggg sl ot 522 is designed
YEREF AT OBt &M &” ¥lr f aces of the arm 520 so
as to mnimze opportunities for the outflow of ink

rou t he.arm 52 he.ipnk .is.held ner al Wi thin
he” s oS Rigabhl i & Sotinist vERST O et Gekimum
sarfae Achghiss R Qbf 1Bs3Zhan2bdhenmi t is desired to actuate
the arm 520, a conductive current is passed through

the titaniumnitride layer 517 within the bl ock
1dor t i'The phdtfeadcRe®ly ofglain® 1 ,avientdactOb4oksidesyifftice HASandvbrase

rovides th cesgsar wer and control circuitry for
sﬁﬁ%ceﬁ?}‘fgﬁ‘eés g”r&g‘??@ ﬁ%lo.up ‘conductive current results
in heating of the nitride layer 517 adjacent to the

ost 510 which results jn a_ general upward bendi ng of

he é‘?’ﬁ?ﬁ%ﬂ%?ﬁ&“&@ﬁg’é’& glam %éﬁh%@}“ee@f% Pj”ﬁgﬁ\g@e SpRee bt angyverage
stiitee AQigEteds RO lessthad Bues @gt ed drop is printed on a

page in the usual manner for an inkjet printer as
previ ously descri bed. An array of nozzle arrangenents

186an kllfhe i)ﬂi_stfr&g_assama@ off Blafid E,f'ﬁh@t_'e.ﬁll éibmp‘i’irﬁhegd{ inEHth@e’ﬂld:ircﬁﬂ{as a
xanpl e, i i.g. there is illustrated a partly
@@i?}‘)‘&lﬂ‘éﬁs \ll?aé‘raflg‘hg%glr) Pg&‘/‘ss\ﬂi“’é'\ﬁb%isérﬁcre’ésrrpri ses nultiple

WO 2006/ 089337PCT/ AU2005/ 000269 25 ink ejection nozzle
rrangenents laid out in jnterleaved lines _sq. as to,_ .
l2or m ea??th?aﬂééﬁamalrw%yl?mda V@S‘iﬂf’sfg‘? aqgPyYds éHﬁ“W"@?ﬁé@ adhsive.
arrays can be formulated including full color arrays
tc. . . The conpstruction _of the printhead system

Sescrhs ean%%ﬂ afﬁe’agléf@é clgim L.iwhersip t@? arliemiveds pEAaestve tape
chapivmgIemid bs@UgResswél t abl e nodi fication of the steps
as set out in US 6,243,113 entitled "I mage 5Creation
Met hod and Apparatus (15 41)" to the present

18Pp! iThaPlinthdal sseRBl AN EIBinOf, wiblefthéplBrafitylolf ¥iched trenches are
‘I ncor por at ed oss reference. he i ntegrated

by cr enc T
PEqVided, integpopad heiyespdheslyraliy abink suppki 2650 t o 100, 000 of
t he above described ink delivery nozzl es arranged
along its surface, depending upon the |length of the
1int egf#%?ré&h@fira&sambbf ohrlgint hahgrew a Rlgralify phetelied channels is
pRIVRRE irtdrfissed B ADair 6Pk S RIEanefsOr Narrow nedi a it
may be possible to 10 only require 5000 nozzl es
arranged al ong the surface of the printhead assenbly

180 afyhrBVRa®ind@pidd@btcRf dotlphifige:r esul t, whereas for
wi der media a m ni rum of 10, 000, 20, 000 or 50, 000

nozz R&Yr#Ey offoedes fornisd op adipnichide of thepgintherd integrgteth cigruit;
the printhead assenbly to achieve the desired printing
result. For full colour photo quality images on A4 or
US letter sized nedia at or around 1600dpi, the
integrated circuits 74 may have 13824 nozzl es per
color. Therefore, in the case where the printhead
assenbly 15 22 is capable of printing in 4 colours (C
M Y, K), the integrated circuits 74 may have around
53396 nozzl es di sposed al ong the surface thereof.
Further, in a case where the printhead assenbly 22 is
capabl e of printing 6 printing fluids (C, M Y, K IR
and a fixative) this may result in 82944 nozzl es being



the plurality of etched trenches are provided to
receive therein the adhesive. 2. The printhead
assenbly of claim1l, wherein each printhead integrated
circuit has a thickness of |ess than 250 mcrons. 3.
The printhead assenbly of claim1l, wherein the ink
mani fold is a nolded ink manifold forned from a
polymer. 4. The printhead §§§enbly of claiml1,

wherein the etched trencheS have a dianeter or a width

bl of ihed sty JoHpHGR QSRS HBITE Sheg e Lo IR,
rk% il f&eﬁ’esi!ve %Fétﬁéadfa@ﬂ&dao St R uddiallg ﬁWhﬁhhbd@ksﬂe&S'she

out m Ccrons. . The r|nthea asse f
Rﬂnﬁlettd lmtegr\nwé p@%‘t t?‘ned%tb%ﬁe& side @ @ﬁ@%ﬂ integray uifyg
at least 20 mcrons. 7. The printhead assenbly of
claim1l, wherein the etched trenches h ve an SE%
Pat i oTlamrlaﬂieqdeatézratsd qircuit pfelaim 1, haying ashickpe s5 than 250

sepbly of claim1, wherein the etched trenches

|ncrease the effective surface area of each backsi de
surface by at least 20% 9. The printhead assenbly of
%), al Mk, rlmginht@gﬁég Bir ROk She1 85 Whérsia end tishe@tréfRKds/Hdve a

surface rou esS Raaaa of |ess than about 20, nm 10.
diarestesior a wmlawfﬁeaé teodrgw it a liquid adhesive\op sprillasy actiop
backsi de surface has a maxi num surface roughness Rma"
of less than about 5 nm 11. The Erlnthead aslggb
2l ai ke primeadentqgreaé Rirqyif ok slpire ] & wpsraindharided fe %srhé
g@ﬂg han about 20 nm 12. The
%%%%?ﬁgg ass ﬁ%ﬁ &ng?ﬁf?k wher ei n each backsi de
surface has an average surface roughness Ra of |ess
?1 an 'ﬂg Bthgacﬁiﬁt‘e atd circU¥Sf PlainD | ) SRtk RAIREAMNeY tr&liched VR
) |n eac E‘lnt head integrated circuit has a
ﬁmmaﬂmﬂhﬁt%h@§§mVarlatlon (TTV) of less than about 5
m crons. 14. The printhead assenbly of claiml,
wherein the adhesive is a |liquid-based adhesive, 15.
Fhe pHherprintsall intogried ciycuitfof glatm b8, Whergjndhegtehe fgnches have an
dhesi ve tape conprising a |liquid-based
gﬂgg&égfa%?g%:ﬁhe printhead assenbly of claiml
wherein the plurality of etched trenches are provided
| nter )
Hannarartidgl HEERUMER LAY Miehiis SURTLNnches ncrase
thi effestive aurfpéaarenl dfthe fatt bendxmrfma)d ﬁe%f%ﬁt #&%pr ovi ded
i nterposed between a pair of ink supply channels 18.
A printhead integrated circuit conpr|5|ng Iuralltg
2f. noTie reimtheat idtegrated circvit o otaing i § evhetein the lrptbqnthne gyfface has a

PPAEREL Tl Ror SRR 70 enches

conflgured for receiving an adhesive therein and
fin i [

e prfe oS FREm Ml DB A R LR PRRRL R hasa

mmdmumhuﬁhnr@m&mﬁhﬁ@ﬂoﬁMﬁe@mab@m5®mwCU|t. 19. The

printhead integrated circuit of claim 18, having a

thi ckness of |ess than 250 microns 20. The printhead

Nt egTd ethtiehd mtagtate(dfctrcmmfrdaj_tﬂ 18,whheredi the fitstbanging sgtface has

trenches have sufficient to draw

PTHEvETaeT Yuiee rﬁ&%‘é‘ﬁs?ge [E)l%ssctganl al%f)%{dr gtng‘ct ion. 21. The

printhead integrated circuit of claim 18, wherein the

etched trenches have a dianmeter or a wdth of |ess

than about 10 mcrons. 22. The printhead integrated

circuit of claim18, wherein the etched trenches have

a depth of at least 20 mcrons. 23. The printhead

integrated circuit of claim 18, wherein the etched

trenches have an aspect ratio of at least 3:1. 24.

The printhead integrated circuit of claim 18, wherein

the etched trenches increase the effective surface

area of the first bonding surface by at |east 20%

25 The prlnthead |ntegrated CIrCUIt of cIa|n118
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29 0 28. The printhead integrated circuit of claim

18, wherein the first bondi ng surface has an average
surface roughness Ra of |ess than about 5 nm 29. The
printhead integrated circuit of claim18, having a
Total Thickness Variation (TIV) of |less than about 5

m crons, 30. The printhead integrated circuit of
claim 18, wherein the pluralbjty of etched trenches are
provi ded i nterposed between the plurality of ink
supply channels. 31. The printhead integrated circuit
2% cl "Eliel]?riihﬂiﬁad/imegmiedl cigcufitloficlaimi 18y whéreiattiehfast bondimgcdveface has

agxaager%%os\{l} ace roug 1t1ees£ Rosﬁess% abcur's Gl pair of ink supply

29, The printhead integrated circuit of claim 18, having a Total Thickness Variation
(TTV) of less than about 5 microns.

30. The printhead integrated circuit of claim 18, wherein the plurality of etched trenches
are provided interposed between the plurality of ink supply channels.

31. The printhead integrated circuit of claim 18, wherein a plurality of etched trenches

are provided interposed between a pair of ink supply channels.



