M) 109- SG METHOD OF MANUFACTURI NG A PRI NTHEAD ASSEMBLY Field of the

I nventjon This invention relates to a printhead assenbly. Mre
particularly, the invention relates to a pagew dth inkjet printhead
assenbly. Sunmary of the Invention According to the invention there is
provi ded a nmethod of manufacturing a printhead assenbly, the assenbly
havi ng: A chassis nenber for nounting the printhead assenbly within an
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production nethods each productlon met hod havi ng an associ at ed

manuf act ur Sunfina-odreedemionVher ei n, the tol erances associated wth each

production net se fro the chassi s t he rlnth d chip
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it is integral aWENMS anip@etectdMtchaheiSsysiats) |pfueheed e with @h @fr@Neramzzics tandM | | be
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fabricating the chip using CMOS etching and deposition techniques; and,

fabricating the chassis member and the plurality of separate structures by different production
methods each production method having an associated manufacturing tolerance; wherein,

the tolerances associated with each production method decrease from the chassis member to the
printhead chip with each subsequent structure in the fluid connection between the chassis member and the

 printhead chip.

By producing the_ printhead as an assembly of separate structures, each structure can be
manufactured to the tolerances necessary for it to meet its functional requirements. This avoids parts of
the printhead having overly fine tolerances simply because it is integral with a part that does require close
tolerances. It will be appreciated that manufacturing to fine tolerances is typically more costly than
production methods associated with large tolerances. By maximizing the tolerances for each separate
structure, the manufacturing becomes more cost efficient.

Preferably, the plurality of structures comprises a printhead module, and a micro molding,
wherein the chassis member connects to the printhead module which in turn connects to the micro
molding, the micro molding being bonded to the printhead chip such that the ink reservoir is in fluid
connection with the printhead chip via the ink flow paths within the module and the micro molding.

Preferably, the micro molding is a precision injection molding made of Acetal type material. In

a further preferred form, the printhead module is a two shot injection molding that combines an injected



- Preferably, the mcro nolding is a precision injection nolding nade of
Acetal type material. In a further preferred form the printhead nodule is
a two shot injection nolding that conbines an injected MJ109-SG -2- hard

pl astic body of Acetal type material with soft elastoneric features.
Preferably the chassis nenber has a channel shaped an al um ni um extrusi on
that houses the ink reservoirs. Preferably, the chassis nenber has four ink
reservoi r WE8MCai ni ng cyan, magenta yellow and bl ack ink respectively,
each of the reservoirs have ink outleté in the formof annular spigots. In
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base nol di ng and itsHsing aslﬁlm@fvar adweems! di ng toget her, the cover nolding
having ink filli ngttarc]}%ng a plur ahzﬁly of the printhead modules to the ink reservoir sub-assembly in end-to-
end relationship; and

charging ink into the reservoir sub-assembly and testing the completed assembly.

The method may include forming the micromolding sub-assembly by applying the printhead chip
to the PCB, sealing the chip to the PCB, applying the PCB to a micromolding aﬁd sealing the PCB to the
micromolding in a fluidtight manner.

The method may further include testing the chip before applying it to the PCB.

The method may include forming the ink reservoir sub-assembly by bonding an ink reservoir
base molding and ink reservoir cover molding together, the cover molding having ink filling nozzles at
one end and air bleeding openings at an opposed end.

The method may then include attaching the completed ink reservoir sub-assembly to a rigid
chassis for inhibiting torsional displacement.

The method may include attaching a flexible printed circuit board and a power supply means to

the ink reservoir sub-assembly to make electrical contact with the PCB of each printhead module when

each printhead module is mounted on the ink reservoir sub-assembly.



one end and air bleeding openings at an opposed end. The nethod nay then
include attaching the conpleted ink reservoir sub-assenbly to a rigid
chassis for inhibiting torsional displacenent. The nethod nmay incl ude
attaching a flexible printed circuit board and a power supply neans to the
ink reservoir sub-assenbly to nmake el ectrical contact with the PCB of each
prlnthead nodul e when each printhead nodule is nounted on the ink

reser voi rM&@BSSssenbly. M 109-SG - 3- The nmet hod nmay include, after
charging ink into the reservoir of thelink reservoir sub- assenbly, sealing
the air bl eedi in t hod ude.c
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Descri pt i @alingthe tihbleddingupenigs. The i nvention is now descri bed by way of
exanple with r c el
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accor danc@&emifieh the invention; Figure 2 shows a three di nmensional VIGWL
from bel ow, of the assenbly; Figure 3 shows a three dinensional, exploded

vi ew of t@e ssenbl y; i g ur e 4 shows a bottom view of the assenbly, Fi gure
5 shows a4¥$ﬁg%ﬂ@¥ﬁﬁﬁgﬁgﬁ% view, frombelow, of the assenbly with parts
omtted; Fi guiheinGengénowweow deseribad be whyanf gealpls eah eferease tethelacyonganyal; dtalwimgs
assenbl y;; Gligyre 7 shows, on the enlarged scale, a sectional end view of
the assenbly: Figure 8 shoms a three dinensional, exploded view of a

print head noddfeareds sheie? thise dipssipnal viey gffmeabgves ﬁ%‘%/\%"“ﬁ‘eaé@ésF’BW Vi &6PreARcet he
nodul e; FRiigukegnviftioghows a pl an vi ew of the nndule Flgure 11 shows a
sectional end vie dul e .t ake l.ine Xl in Figure 10;
Figure 12 shovl\:llsgu Oweeg'ﬁee%)wnsm alv1ew tpom e88e° RVIR erg%(% an ink reservoir of

t he assenbly; Figﬁleguh%‘/s .a_@resldmwaalmple@d dp\meﬁ’i@la@wably,w ew of a flexible

printed ci rCU'F'EngQ%ﬁo%QBou%Jﬂ%le@%%mLe}ﬁbly Figure 14 shows a three
di mrensi onal , expl oded vi ew of busbar "arrangenent of the assenbly; Figure

15 shows a thfeéreéuswﬁgrh&ﬁévnew%ﬂw frpmhgioy; 4 fhe asseribht W aersewisisdiv| y
confi gur at i onFigaR@ shokk g,uﬁxeenﬂaﬁgeasnﬁlwsn exﬂmealaf@azlsaeﬂ@@;j scal e, a sectional side
vi ew of the b%ndlggmgwon to tp&eTAB film

iglire erHargeq scale, a sec 1onaPend VIEW O assembly:

Figure 8 shows a three dimensional, exploded view of a printhead module of the assembly;
Figure 9 shows a bottom view of the module;

Figure 10 shows a plan view of the module;

Figure 11 shows a sectional end view of the module taken along line XI-XI in Figure 10;

Figure 12 shows a three dimensional, expleded view of an ink reservoir of the assembly;

Figure 13 shows a three dimensional view of a flexible printed circuit board of the assembly;
‘Figure 14 shows a three dimensional, exploded view of a busbar arrangement of the assembly;
Figure 15 shows a three dimensional view of a multiple printhead assembly configuration; and
Figure 16 shows, on an enlarged scale, a sectional side view of the bonding of the printhead chip

to the TAB film

Detailed Description of the Drawings
A printhead assembly, in accordance with the invention is designated generally by the reference

numeral 10. The assembly 10 uses a plurality of replaceable printhead modules 12. The advantage of this
arrangement is the ability to easily remove and replace any defective modules 12 in the assembly 10, This
eliminates having to scrap an entire printhead assembly 10 if only one module 12 is defective.

The assembly 10 comprises a chassis 14 on which an ink reservoir 16 is secured. The printhead
modules 12 are, in turn, attached to the reservoir 16.

Each printhead module 12 is comprised of a microelectromechanical (Memjet) chip 18 (shown

most clearly in Figure 8 of the drawings) bonded by adhesive 20 to a Tape Automated Bond (TAB) film



- Detailed Description of the Drawi ngs A printhead assenbly, in accordance
with the invention is designated generally by the reference nuneral 10.
The assenbly 10 uses a plurality of replaceable printhead nodul es 12. The
advantage of this arrangenent is the ability to easily renove and repl ace
any defective nodules 12 in the assenbly 10. This elimnates having to
scrap an entire printhead assenbly 10 if only one nmpbdule 12 is defective.
The assem¥I¥986 conprises a chassis 14 on which an ink reservoir 16 is
secured. The printhead nodules 12 are in turn, attached to the reservoir
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mol di ng 3@th gcpmgldq@ntarm Iﬁlhng formatlons or nozzles 42 (Figure 7) of the reservoir molding 32 of the ink

reservoir 16 to duct ink to the chip 18.

Snap details or clips 44 project from the top 36 of the cover molding 28 to clip the cover
molding 28 releasably to the ink reservoir 16.

The TAB film 22 extends up an angled side wall 46 of the cover molding 28 where it is also
bonded in place. The side wall 46 of the cover molding 28 provides the TAB film 22 with a suitable
bearing surface for data and power contact pads 48 (Figure 8).

The sub-assembly 24, the micromolding 26 and the cover molding 28 together form the Memjet
printhead module 12. A plurality of these printhead modules 12 snap fit in. angled, end-to-end relationship
on to the ink reservoir 16. The reservoir 16 acts as a carrier for the modules 12 and provides ink ducts 52
(Figure 7) for four ink colors, Cyan, Magenta, Yellow and blacK (CMYK). The four ink colors are
channelled through the individual funnels 38 of the cover molding 28 into each printhead module 12.

The printhead modules 12 butt up to one another in an overlapping, angled fashion as illustrated

most clearly in Figures 2 and 4 of the drawings. This is to allow the Memjet chips 18 to diagonally



reservoir 16 to duct ink to the chip 18. Snap details or clips 44 project
fromthe top 36 of the cover nolding 28 to clip the cover nolding 28

rel easably to the ink reservoir 16. The TAB film 22 extends up an angl ed
side wall 46 of the cover nolding 28 where it is also bonded in place. The
side wall 46 of the cover nolding 28 provides the TAB film22 with a
suitable bearing surface for data and power contact pads 48 (Figure 8).
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thermal conductlon after droplet ejection. Thermal energy dissipates by thermal conduction into the

substrate and the ink, causing the actuator to return to the ‘at rest' position. Thermal energy is dissipated
away from the printhead chip by ejected droplets. The drop ejection process takes around 5
microseconds. The nozzle refills and waste heat diffuses within 20 microseconds allowing a 50 KHz drop
ejection rate. ‘

The Memjet chip 18 has 1600 nozzles per inch for each color. This allows true 1600 dpi color
printing, resulting in full photographic image quality. A 21 mm CMYXK chip 18 has 5280 nozzles. Each
nozzle has a shift register, a transfer register, an enable gate, and a drive transistor. Sixteen data
connections drive the chip 18.

Some configurations of Memjet chips 18 require a nozzle shield. This nozzle shield is a
micromachined silicon part which is wafer bonded to the front surface of the wafer. It protects the
Memjet nozzles from foreign particles and contact with solid objects and allows the packaging operation
to be high yield.

The TAB film 22 is a standard single sided TAB film comprised of polyimide and copper layers.
A slot accommodates the Memjet chip 18. The TAB film 22 includes gold plated contact pads 48 that



vi scous drag of the ink in the supply channel to generate a positive
pressure field that causes the ejection of a droplet. Memet actuation is
caused by a transient thermal field. The passive TiN |layer only heats up by
thermal conduction after droplet ejection. Thermal energy dissipates by

t her mal conduction into the substrate and the ink, causing the actuator to
return to the 'at rest' position. Thermal energy is dissipated away from

t he prlntWQQ& ghlp by ejected droplets, The drop ejection process takes
around 5 mcroseconds. The nozzle reffils and waste heat diffuses mnthln
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r eser voi racaqmindgdateg the Memjet chip 18 (with the TAB film 22 already attached) and mates with the cover
molding 28.
Rib details 68 (Figure 8) in the underside of the micromolding 26 provide support for the TAB
film 22 when they are bonded together., The TAB film 22 forms the floor 34 of the printhead module 12,
as there is enough structural integrity due to the pitch of the ribs 68 to support a flexible film. The edges
of the TAB film 22 seal on the underside walls of the cover molding 28.
The chip 18 is bonded on to 100 micron wide ribs 70 that run the length of the micromolding 26.
A channel 72 is defined between the ribs 70 for providing the final ink feed. into the nozzles of the
Memjet chip 18. '
The design of the micromolding 26 allows for a physical overlap of the Memjet chips 18 when
they are butted in a line. Because the Memjet chips 18 now form a continuous strip with a generous
tolerance, they can be adjusted digitally to produce the required print pattern, rather than relying on very
close tolerance moldings and exotic materials to perform the same function. The pitch of the modules 12
is 20.33 mm.



32 of the ink reservoir 16. The part of the PCB 54 agai nst the sidewall 64
ccarries a 62 pin connector 66. The sidewall 64 of the ink reservoir nolding
32 of the ink reservoir 16 is angled to correspond wth the sidewall 32 of
the cover nolding 16 so that, when the printhead nodule 12 is mated to the
ink reservoir 16, the contacts 48 of the TAB film 22 w pe agai nst those of
the PCB 54. The angle also allows for easy renoval of the nodule 12. The
fl ex PCBMU03-8G' sprung’ by the action of the deformable pressure pad 62
which allows for positive pressure t o be appl i ed and nuai nt ai ned between the
contacts of tgﬁifle d t he TA 26 is a
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deformation in Figure 1 of the drawings once the ink reservoir 16 has been secured to the chassis 14.

Receiving formations 92 are defined along the sides of the reservoir molding 32 for releasably
receiving the clips 44 of the printhead modules 12.

As previously described, the sidewall 64 on the side of the reservoir molding 32 provides a
mounting area for the flexible PCB 54 and data connector 66. The reservoir molding 32 also carries
details for facilitating the accurate mounting of the V-and V+ busbars 58 and 60, respectively.

The metal chassis 14 is a precision punched, folded and plated metal chassis used to mount the
printhead assembly 10 into various products. The ink reservoir 16 is heat staked to the chassis 14 via the
heat stakes 88 and 90. The chassis 14 includes a return edge 94 for mechanical strength. The chassis 14
can be easily customized for printhead mounting and any further part additions. It can also be extended
in length to provide multiple arrays of printhead assemblies 10 for wider format printers.

Slots 97 are defined in the chassis 14 for enabling access to be gained to the clips 44 of the
modules 12 to release the modules 12 from the ink reservoir 16 for enabling replacement of one or more

of the modules 12.



- the ink reservoir 16. The snap fits 44 on the cover nolding 28 | ocate the
‘modul e 12 with respect to the ink reservoir 16. The ink reservoir 16
conprises the ink reservoir nmolding 32 and a |lid nolding 76 (Figure 7). The
molding 32 is a sinple four chanmber injection nolding with the Iid nolding
76 that is bonded on top to forma seal ed environnent for each col or ink.

I nk suppb&ﬂpiges 78 (Figure 12) are arranged at one end of the lid nolding
76 to co €dte with ink channels 80 defined in the reservoir nolding 32.
Labyri nt hi ne, hydrophobic air holes 828are defined at an opposed end of the
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under si dg complete seal with the side walls of the chip 18. The connecting wires are potted during this process.
The Memijet chip 18 and TAB film 22 sub-assembly 24 is transported to another machine
containing a stock of micromoldings 26 for placing and bonding. Adhesive is applied to the underside of
the fine ribs 70 in the channel 72 of the micromolding 26 and the mating side of the underside ribs 68 that
lie directly underneath the TAB film 22. The sub-assembly 24 is mated with the micromolding 26.
The micromolding sub-assembly, comprising the micromolding 26 and the sub-assembly 24, is
transported to a machine containing the cover moldings 28. When the micromolding sub-assembly and
cover molding 28 are bonded together, the TAB film 22 is sealed on to the underside walls of the cover
moldfng 28 to form a sealed unit. The TAB film 22 further wraps around and is glued to the sidewall 46
of the cover molding 28.
The chip 18, TAB film 22, micromolding 26 and cover molding 28 assembly form a complete
Memjet printhead module 12 with four sealed independent ink chambers 30 and ink inlets 38.
The ink reservoir molding 32 and the cover molding 76 are bonded together to form a complete

sealed unit. The sealing film 84 is placed partially over the air outlet holes 82 so as not to completely seal



of the ink reservoir nmolding 32. A busbar sub-assenbly 98, conprising the
‘busbars 58, 60 and the insulating strip 96 is nounted on the underside of
the sidewall 64 of the reservoir nolding 32 of the ink reservoir 16. The
sub-assenbly is held captive between that sidewall 64 and the sidewall 46
of the cover nolding 28 by the pressure pad 62. A single spade connector
100 is fixed to a protrusion 102 on the busbar 58 for ground. Two spade
connect or®¥¥%3Car e mount ed on correspondi ng protrusions 106 on the busbar
60 for power. The arrangenent is such’that, when the sub- assenbly 98 is
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partially over t air outle not
MJ| 09- SGfiltged ink from a supply is charged into each channel 80. The openings 82 at the other end of the mk

reservoir cover molding 76 are used to bleed off air during priming. The openings 82 have tortuous ink
paths that run across the surface, which connect through to the internal ink channels 80. These ink paths
are partially sealed by the bonded transparent plastic film 84 during charging. The film 84 serves to
indicate when inks are in the ink channels 80, so they can be fully capped off when charging has been
completed.

For electrical connections and testing, power and data connections are made to the flexible PCB
54. Final testing then commences to calibrate the printhead modules 12. Upon successful completion of
the testing, the Memjet printhead assembly 10 has a plastic sealing film applied over the underside that
caps the printhead modules 12 and, more particularly, their chips 18, until product installation.

It is to be noted that there is an overlap between adjacent modules 12. Part of the testing
procedure determines which nozzles of the overlapping portions of the adjacent chips 18 are to be used.

As shown in Figure 15 of the drawings, the design of the modular Memjet printhead assemblies
10 allows them to be butted together in an end-to-end configuration, It is therefore possible to build a

multiple printhead system 112 in, effectively, unlimited lengths. As long as each printhead assembly 10 is



t he holes 82. Upon conpletion of the charging of ink into the ink reservoir
16, the holes 82 are sealed by the film84. The ink reservoir 16 is then
pl aced and heat staked on to the netal chassis 14. The full length flexible
PCB 54 with a cushi oned adhesive backing is bonded to the angled sidewall
64 of the ink reservoir 16. The flex PCB 54 term nates in the data
connector 66, which is nounted on an external surface of the sidewall 64
of the i fR¥P&rvoir 16. Actuator V- and V+ connections are transmitted to
each nDduIe 12 by the two identical netal finger strip busbars 58 and 60.
The busbar se

under si dg of flﬁatﬁen JJIPG%F?Y p@éf%le@?%lglgegﬁﬁ r e‘g‘gl%jt\gg?is'lw%‘ }F%ed%e %lfhegﬁus bar s
58, 60 athdt thhenly vadih dmitiy asMemjet pri@r arodudt ot aeximen ataimf@tutable tshie of AR

reservoi {ymlidiifithed? Vi a pins (not shomn) prolectlng fromthe sidewall 64
of the ink reservoir nolding 3 recej ved through Iocatlng
hol es 108 in FigEe bL¥BYt g"“’s%mumﬁf) Nﬁﬁ‘lﬁ’t ?‘l‘fﬁhei‘%?ﬂf"gﬂi%ﬁmlgtbﬁcﬁ‘ﬁ@‘ged h&9Renj et

pri nt heacrmam giites R&;ﬂacaabe nckl da@ﬂgd; 1|141toﬁe fohexctosoir hesditkeitadnts asietennediste il di ng

32. Accyege%o% lq‘% h% a has a su h mte ckmk ]1—?0 Cilg hgﬁom%l]eru\r{c?e ide gpthe Jeseg/osz i's not
necessary, as gi P?%?heaa assenb ergo dig

adj ust nehtSMC%@eWthvnlmslemmﬁ 'fﬁg)fﬁachmnﬂ@&i qsselslblvh‘g Each print head m)dul e's
TAB film 22 i I@gvﬁlrge@ﬁ;ﬁéla% Bpperrgaﬁ's sf(lhéaxm REB o rﬁﬂémﬁ%ﬁ%xﬁ axﬁﬁ)r mB@fi@fonkt 1S

clipped into the ink reservoir To di seng aq print head nodul e 12 from
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wal | s oflhge(gQgﬂﬁggg%%énoﬁmﬁcwyg 32, where they contact the clips 44 of

t he cover P& tRer pressure acts to ranp the four clips 44 out
of engagenent mnth the receiving formations 92 and disengage the printhead
nodul e 12 fromthe ink reservoir 16. To charge the ink reservoir 16 with

i nk, hoses 110 ( Figure 3) are attached to the pipes 78 and filtered ink
froma supply is charged into each channel 80. The openings 82 at the other
end of the ink reservoir cover nolding 76 are used to bleed off air during
primng. The openings 82 have tortuous ink paths that run across the
surface, which connect through to the internal ink channels 80. These ink
paths are partially sealed by the bonded transparent plastic film 84
during charging. The film 84 serves to indicate when inks are in the ink
channel s 80, so they can be fully capped off when chargi ng has been

conpl eted. For electrical connections and testing, power and data
connections are nade to the flexible PCB 54. Final testing then comrences
to calibrate the printhead nodul es 12. Upon successful conpletion of the
testing, the Memet printhead assenbly 10 has a plastic sealing film
applied over the underside that caps the printhead nodul es 12 and, nore
particularly, their chips 18, until product installation. It is to be noted
that there is an overlap between adjacent nodules 12. Part of the testing
procedure determ nes which nozzles of the overl apping portions of the

adj acent chips 18 are to be used.



As shown in Figure 15 of the drawi ngs, the design of the nodul ar Menj et
print head assenblies 10 allows themto be butted together in an end-to-end
configuration. It is therefore possible to build a nmultiple printhead
system 112 in, effectively, unlimted | engths. As |long as each printhead
assenbly 10 is MJ 109-SG -10- fed withiink, then it is entirely possible to
consi der printhead wi dths of several hundred feet. This neans that the
only widthyhigdt for a Menjet printer product is the naxi num manufacturable
size of the Tntended print nedia. Figure 15 shows how a multiple Menjet
pri nt head Isyst anméthad obmadufhetucing b ipgititheald fssemblygithe absehtbiy hgvingit er s.

Repl aceabl e ink cartridges 114, one for _each color, are inserted into an

i nternediate i ﬁﬁhasﬁléé’é“rf&lﬁr formeuntingthepriptheadrassembly wpthinaninkiet printerathe nk.
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apprecsat ed by adEMS@nisto-¢lbeteth mbcHahiRalbdybtebdPbriftiem diys with bh atrhypes and/ or

nmodi fications nmay be made to the invention as shown in the specific

enbodi menf8zalps andpssagiaied inksipctipn astaaterssibie chip hsivinggab pdetsin flwid i nvention as

br oadl y d%&%ﬁl\{ﬁ%ﬂtior}r&ﬁhgﬁe _Ofen%‘gagg,% ts are,,therefore, to be considered
I ’no

in all respects as ustrarive an restrictive. -11- Clains 1. A

nmet hod of manubkgbirality g sepapitt RolkAGtrasHEAI MItntdd RREHANDLYaskIaHiehiber @nd
chassi s nenber for nounting the printhead assenbly w thin an inkjet

printer, thechipkadseishesimrdures defsiingjinktflavepaths sieh thatwhen sssembled;the a MEMS
(mcro-el LCcal -syste rinthead.chip with, an.arr of ., nozzl es
tnd” a8 o Pl Bt dtud eab s oot B IRt b AR R & s "F T G

comuni cathigh with the array of nozzles; and a plurality of separate nol ded
structures nmounted between the chassis nenber and the chip, each of the
structures def theimethodhrompiisingtelsteps a6h t hat when assenbl ed the 10
structures establish fluid co i .bet n t.he ink reservoir and the
Tk i nlets on Piethdnt chipsHRTNES GopE RE ooy kRNER {2t Cat i ng
the chi p usi ngf{bMckiif! the chasRmtbntiPamidt | on techni ques; fabricating the
chassi s nenber; and 15 nol ding each of the separate structures with an

assoct@mt ed mantrokdingieachglitles sepaateestructyresrveifinan associated manufacturing tolerance;

wherein,
the manufacturing tolerances sequentially decrease for each subsequently molded

structure from the chassis member to the printhead chip.

20 2. The method as claimed in claim 1 wherein the plurality of structures comprises a
printhead module, and a micro molding, wherein the chassis member connects to the
printhead module which in turn connects to the micro molding, the micro molding being
bonded to the printhead chip such that the ink reservoir is in fluid connection with the
printhead chip via the ink flow paths within the module and the micro molding.

25
3. The method as claimed in claim 2 wherein the micro molding is a precision injection

molding made of Acetal type material.
4. The method as claimed in claim 3 wherein the printhead module is a two shot

30 injection molding that combines an injected hard plastic body of Acetal type material with

soft elastomeric features.
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4 the manufacturing tol erances sequentially decrease for each subsequently
nol ded structure fromthe chassis nenber to the printhead chip. 20 2. The
method as clainmed in claiml wherein the plurality of structures conprises
a printhead nodule, and a mcro nol ding, wherein the chassis nenber
connects to the printhead nodul e whi chig-n turn connects to the mcro

nol ding, the mcro nolding being bonded to the printhead chip such that

the ink regervofye hemhd i i | '« e j j he
ik 11ow pathe. mecpaod e iR URRE Pt ok s ERBEDERS LRl 1° o
cl ai ned i narcdlamini@mwiterndomn thabhouses the infotedémgirs.s a preci sion injection

nol di ng made of Acetal type material. 4. The nethod as clainmed in claim3
wherein the printhead nodule is a two shot 30 injection nolding that

combi nes i njaet gtﬂésqc ] Acet al & I M th soft

el ast oner |a§:] fealtehct?rngé;sh.l 16@%@1}1?&% g&%eéﬁ%get‘%gﬁﬁ%@g%%g%%seﬁ r%}ﬁ((:l aim4
wher ei 5 t hes@heissiontaifing eyan) amgents heltove indsblagieak rédpeetivwely, Bhdhafand r usi on

t hat houses the ink reservoirs. 6. The method as claimed in claim1l wherein
t he chassil§SeEQidrave ik euslets inthe fosmiaf gapuler spigotont ai ni ng cyan, nagent a

yel l ow and bl ack ink respectively, each of the reservoirs have ink outlets
in the formof annular spigots. 7. The nmethod as clainmed in claim®6 wherein

the printhead rMuduhehddasatspieddn tiairs Batherdin e fittiRat htodulais silspteEmhasy and
the soft elastoneric features are soft collars of a to hydrophobic,

el ast oner ileckentp dhgehassinmenmbar andihe peft elastpmerie feaued ase sofpolianeof Mk
i T i i claim?2. ' lurality of th
b+t Hong TrdntinoBR eI ROARA: SitnSodl TR stdls faallo Tl MRS HELT o P8 1 gy 1o

as claimed in claim8 wherein the printhead chips on each nodule receives
print data froma print engine controller, and the printhead nodul es being

conf i gur e sucHhe mgthedasiclaamed feclaim A tvherain @ plusality o& thesinghiead madules hfeps  of

t he adj ac i fromthe direction of nedia travel;

wher ei n, fsﬂép%{g?n Ogﬁ%%gﬁgékﬁ%ﬁl er digitally adjusts the printing from
each of the printhead 20 chips so that the respective print patterns from

adj acent nodul es accurately abut each other. M109-SG y
15 9. The method as claimed in claim 8 wherein the printhead chips on each module

receives print data from a print engine controller, and the printhead modules being
configured such that each of the printhead chips overlap with the chips of the adjacent
modules when viewed from the direction of media travel; wherein,

the print engine controller digitally adjusts the printing from each of the printhead

20  chips so that the respective print patterns from adjacent modules accurately abut each other.
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