M) 109- SG METHOD OF MANUFACTURI NG A PRI NTHEAD ASSEMBLY Fi el d of the

I nvention This invention relates to a printhead assenbly. Mire
particularly, the invention relates to a pagew dth inkjet printhead
assenbly. Sunmary of the Invention According to the invention there is
provi ded a nethod of manufacturing a printhead assenbly, the assenbly
havi ng: Ay¢hagsi s menber for nmounting the printhead assembly within an

i nkj et prlnter the chassis nenber hopysing at |east one ink reservoir; a
MEMS (m cro-el ectro mechanical systens) printhead chip with an array of
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chip usi s TSNS PR d #stgblleposi ti on t echni ques; and fabricating the
chassis nenber and the plurality of separate structures by different
producthﬂlm QQﬂﬁnmeh production nmet hod having an associ at ed
nanufacturrng£¥t¢ETantei-mhereln the tol erances associated with each
producti on netAvedieicie tiedsention demetifygowdded 8 sietodrempeifachoing b grinitisd Atemegd chi p
wi th eachnslRsEQIUARE: Structure |n the fluid connection between the chassis
nmenber and the printhead chip. produci ng the printhead as an assenbly
of separate st ﬂ’&isiﬁ r“éeglberefarclﬁ‘“@i“}glf ¢ pringhegdagiseBi@ly Wik deiday peefert the tchpesis
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t han prodygti.an net hods associated with |arge tol erances. By naxi m zing

t he toleranceslﬁor each separate structure, the manufacturing becones nore
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m cro nol ding being ri nthead chip such that the ink
reservoir is Nﬁ“ﬁmﬂ?ﬁmmﬂ%ﬁm%@ﬁp%ﬁ mnth the printhead chip via the ink flow

paths wi thin tehecdimoitid @ipamit ¢6s BilAnd®b |08 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 nmade of
Acetal type material. In a further preferred form the printhead nodule is
a two shot injection nolding that conbines an injected M1109-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
t hat hou3ﬁ§ E ink reservoirs. Preferably, the chassis nenber has four ink
reservoi ry CoRtai ni ng cyan, nagenta yei |l ow and bl ack ink respectively,
each of the reservoirs have ink outlets in the formof annul ar spigots. In
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the steps of selecting m cr onol di ub- assenbly sub- asse
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and testllﬂgthgahgssglmmm%ma@%g@sw The nmethod may include formng the
m cronol di ng sub-a senbl’éegxo@g%uél ng the printhead chip to_the PCB,
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havi ng i nk filli ngitd0deZd Bal@lof 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 and 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 bl eeding openings at an opposed end. The nmethod may then

i nclude attaching the conpleted ink reservoir sub-assenbly to a rigid
chassis for inhibiting torsional displacenent. The nethod nmay i ncl ude
attaching a flexible printed circuit board and a power supply neans to the
i nk reservoir sub-assenbly to nmake electrical contact with the PCB of each
print headM ggée when each printhead nodule is nmounted on the ink
reservoir su ssenbly. M} 109-SG -3 The nmethod may include, after charging
ink into the reservoir of the ink reservoir sub- assenbl y, seal ing the air
bl eedi ng openi RiD i nt head
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Vi ew, from apove of a printhead assenbly, in accordance with

i nvention® flre 2 shows a three dinensional view, from below, of the
assenbl y; Fl gure 3 shows a three dinensional, exploded view of the

assenbl y;BriJfbgsUFi,?mﬂOHEQm“%gQOttOm view of the assenbly; Figure 5 shows a
three di mensional view, trom below, of the assenbly with parts omtted;
Figure 6 showsPe BHnHeD imhmaletgabed Sr wpveo! exapple i fofeesiredd the deompsnyingidiayinesi gur e 7
shows, onintvhieh:enl arged scal e, a sectional end view of the assenbly: Figure
8 shows a three nsi o rint head nmodul e of the
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pl an vi ethbfthetﬂhfemmdul e; Figure 11 shows a sectional end view of the nodule

taken al ong IlthemxIsno&lsath&eﬁingmoeallféw fmﬁngucveofa%aéamsﬁ a three dinensional,
expl oded view of an ink reservoir of the assenbly; Figure 13 shows a three

di nensi onal viIFEFEGFIFS R héeﬁfime’é“"ﬁ?lﬁﬁlfl%‘ﬁd&‘F‘P‘Bﬂli‘etassﬁ’aéﬁ’d of the assenbly;
Fi gure 14 showgua 4tsinwe e bdiomeRre iodhadssemelypl oded vi ew of a busbar arrangenent
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printhead asse uration on an énl arged
scal e, a sect |F&$Hra|6 Slzqwélé’“%@%fcé‘fscﬂlhén E@ﬁuww@hmﬁmﬂhb‘ printhead chip to the

TAB film Figure 7 shows, on the enlarged scale, a sectional end view of the 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, exploded 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 assembiy;
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
numera] 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 assembiy 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 microclectromechanical (Memjet) chip 18 (shown

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



Det ai |l ed 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 anﬂ@ﬂb&%g printhead assenbly 10 if only one nodule 12 is defective.

The asse conprises a chassis 1_44_on which an ink reservoir 16 is
secured. The printhead nodules 12 are, in turn, attached to the reservoir
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edges of the Chl@ 18 on both sides. This fornms the core Menjet printhead

chip sub-B8SYrEYPB4* The sub-assenbly 24 is bonded on to the m cronol di ng
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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

sui tabl e ME@%%%”Q surface for data and power contact pads 48 (Figure 8).
The sub-as y 24, the micronolding 26 and the cover nol ding 28 together
formthe Menjet printhead nodule 12. A plurality of these printhead
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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
gjection 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 CMYK 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



viscous drag of the ink in the supply channel to generate a positive
pressure field that causes the ejection of a droplet. Menmet 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
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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 against the sidewall 64
carries 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
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deformation in Figure 1 of the drawings once the ink reservoir 16 has been secured to the chassis [4.

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
nodul 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 environnment for each col or ink.

I nk supphﬁﬂﬁ%gés 78 (Figure 12) are arranged at one end of the lid nolding
76 to co ‘cate with ink channel s 8q;def|ned in the reservoir nolding 32.
Labyri nt hi ne, hydrophobic air holes 82 are deflned at an opposed end of the
lid nmolding 7 ar ed, $or, bl eedi nel s 80
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under si de complete seal with the side walls of the chip 18. The connecting wires are potted during this process.

The Memjet 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 undemneath 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 micromelding sub-assembly and
cover molding 28 are bonded together, the TAB film 22 is sealed on to the underside walls of the cover
moldittg 28 to form a sealed unit. The TAB film 22 further wraps around and is glued to the sidewail 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 flxed go a protrusion 102 on the busbar 58 for ground. Two spade
connect or'¥¥54%ar e nounted on corresp ydlng protrusions 106 on the busbar
60 for power, The arrangenent is such that, mhen the sub-assenbly 98 is
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ally he air qutlet holes 82 so as not to conpletely seal
Eggt ISG s5‘1Itere %'om a supplycfs charged into each channel 80. The openings 82 at ﬂqap other endyof the ink

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 8, until preduct 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 ih, 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

connect or EB @hich is mnounted on an external surface of the sidewall 64
of the i nl’P&88rvoir 16. Actuator \Lngpd V+ connections are transmtted to
each nodule 12 by the two identical nmetal finger strip busbars 58 and 60.
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t he cover nnfding 28. Further pressure acts to ranp the four clips 44 out
of engagenment with 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
printhead assenblies 10 allows themto be butted together in an end-to-end
configuration. It is therefore possible to build a multiple printhead
system 112 in, effectively, unlimted | engths. As |long as each printhead
assenbly 10 is MJ109-SG -10 fed with ink, then it is entirely possible to
consi der ﬁﬁipﬁgead wi dt hs of several hundred feet. This neans that the
only w dt PPt for a Menj et printer Qroduct i s the maxi mum manuf act ur abl e
size of the intended print nedia. Fi g]ure 15 shows how a nultiple Menjet
print head-gystem 112 could be configured for wide format printers.
Replaceab%é*rnk cartridges 114, one for each color, are inserted into an
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nodi ficati ons a MEMSb@itraclectrb oncelineicd] nyents) pimttasi &iipowm b atrdyeof Sk fahd

enbodi ne e | nveption as
broadl y or}%%g\fﬂe(%)gglé}mg’ggg?atédsri%te Cgﬁbrﬂaﬁﬁtkﬁl?\msésa@ éﬂ k CI%er e Cgtrmgl WI{thebarra¥:§ﬂS| dered
in all ro&s@d as illustrative and not restrictive. M} 109-SG -11 O aim

1. A nethod ofa pramisf ﬁ@ipdll’aie@@uc&tre@ﬁbﬁ]ﬁéﬂ%@t@eeﬁ%ﬁ%ﬁﬂ@i@’meﬂbﬁ%@&@@ﬁbl’a%h band ng: a

chassi s ti t hea e n,in
ornter,  FHOReaBneR it B 8 B W areru S etrr el a Ao el ens
(mcro- elf@c'terluhmel@hawpmaidt@ymmﬂwntmqhm head chip with an array of nozzles

and associ at qge,{lgpf;gd@&n%plglhé)tge@{pg&fators the chip having ink inlets in fluid
comuni cation with the ozzles; and a plurality of separate

arra
structures nouptEd"ple ﬁ%‘é‘ﬁmg [MOSystshing and depptiiop teghuesh@dchi p, each of the
struct ures defhbricagg ihalchddiomenpat 48 te qﬂlli’allt'yhﬁtsepﬁbhle BirRffe BPligeked: pRJstisdICt Ur es

establis yween the in ervoir and the ink inlets
on the Cnllwe%m[l lééhqarc%?ﬁlglggxsc%o%rﬁamg (ECﬁlted mtanufacturn}ﬁo ?ra%:? Iwgg%l 'ng the chip using
CMOS etc Hllerfglerarl'?ds gepasd Wlﬁdwhwg@mpw@@d dawdse fifoenlthre chatid megnbertiethe pringsids nenber
and the phighath bdcl sleqRANAtRlEn e WA LoHh&Bor iR RO mPRAME fhl AL hOdS
each pr od#{ct i on met hod having an associ ated manufacturing tol erance;

wherein, THe tol erances associated with each production nethod decrease

f rom t he xhas§hs mababercldmedtinelajpr | Rhit@athe plurality of structures comprises a printhead

module, and a mjcro 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,.

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 injection molding
that combines an injected hard plastic body of Acetal type material with soft elastomeric features.

3 The method as claimed in claim 4 wherein the chassis member has a channel shaped an
aluminium extrusion that houses the ink reservoirs.

6. The method as claimed in claim 1 wherein the chassis member has four ink reservoirs containing
cyan, magenta yellow and black ink respectively, each of the reservoirs have ink outlets in the form of
annular spigots.

7. The method as claimed in claim 6 wherein the printhead module is adapied to snap lock onto the
chassis member and the soft elastomeric features are soft collars of a hydrophobic, elastomeric compound
that seals against the ink outlets of the ink reservoirs.

8. The method as claimed in claim 2 wherein a plurality of the printhead modules are snap locked

to the chassis member.



chip wth each subsequent structure in the fluid connection between the
chassis nenber and the printhead chip. 2. The nethod as clained in claim1l
wherein the plurality of structures conprises a printhead nodule, and a

m cro nol di ng, wherein the chassis nenber connects to the printhead nodul e
which in turn connects to the mcro nolding, the mcro nolding being
bonded to the ﬁrlnthead chip such that the ink reservoir is in fluid
connect i oW the printhead chip VI% the ink flow paths within the nodul e
and the mcro nnldlng 3 The nethod '45 clainmed in claim?2 wherein the
mere, TP 09 48 Rl SGISLAT, LORSEHAD, IELOLES pde ol WRELALLIBE o
is a two dghadtom npring erigmn cwm@r rigd the ienthead rebdutpe Seimmnconiguesd tsesh tfhm@l plithsti c
body of Agghak cslymermamﬁ tn@ bhiM df Phe agicgm ﬁioaﬁéswmw.&veé B&Hh HE Bfection-of hBEa Met hod
as clainmed in claim4 wherein the chassis nmenber has a channel shaped an

al umi ni unf®tPEEon that houses the ink reservoirs. 6. The method as

cl ai med in cl afierprir enfisr @htrvlltrhkiallyagpits therpinieyr rdv@sc aUlie printkeat ERIsy Cat S

cont ai ni ctively, each of the
reserv0|?g“ﬁiégaﬂﬁﬁagg sgféghﬁgﬁhgaﬁgghﬁgﬁwa@%ﬁﬁ(ggﬁsplgots 7. The net hod
as clainmed in claim6 wherein the printhead nodule is adapted to snap | ock
onto the chassis nenber and the soft elastonmeric features are soft collars
of a hydrophobic, elastoneric conpound that seals against the ink outlets
of the ink reservoirs. 8 The nethod as clainmed in claim?2 wherein a
plurality of the printhead nodul es are snap | ocked to the chassis nenber.
M) 109-SG -12 9. The nmethod as clained in claim@8 wherein the printhead
chi ps on each nodule receives print data froma print engine controller,
and the printhead nodul es being configured such that each of the printhead
chips overlap with the chips of the adjacent nodul es when viewed fromthe
direction of nmedia travel; wherein, the print engine controller digitally
adjusts the printing fromeach of the printhead chips so that the
respective print patterns from adjacent nodul es accurately abut eachother.



