- | MODULAR | NKJET PRI NTHEAD ASSEMBLY Field of the Invention. This
invention relates to a printhead assenbly. Mre particularly, the invention
relates to a pagewidth inkjet printhead assenbly. Summary of the Invention
Accordingly the present invention provides a printhead assenbly for an
inkjet printer, the printhead assenbly conprising: an el ongate support
menber for nmounting within the printer, adjacent a nedia path; an ink
reservoir nounted to the support nenbé}j the reservoir having a plurality
of ink outlets; a plurality of printhead nodul es, each nodul e having a
printhead chip with an NoAA! f ve drop ejection
actuators, each of the 2%%€¥%§ﬁhaV|ndggﬁTﬁﬁ?%?§$%§ﬁ%%tachable engagenent
with one of the ink outlets fromthe reservoir, the inlet being in fluid
comuni caBi@althe bnpentipn, noz7| es; a resilient menber for forming a fluid
tight seal between the outlets of the reservoir and corresponding inlets
of the nodul esThisgnysntwy a¢ltesi tnle Hrigtded giesealsly.i Mdee Phrganly, ripnintdngonrreiser mai r t o

t he modul &5evia gL Slifinead R&ADdul es and the support menber are configured
for detachabl e interengagenent such that the resilient nenber biases the
correspondi ng nodul e i nto engagenent with the support nenber. This design
uses the ghasiPiRkdhveafsdl between the ink reservoir and the nodul e together
wi th the “Snap Tocking engagenment between the nodul e and the support
menber, to maiAtcatingla tel piseht tirivgttibn p@aitiesasprini@dd asgemblUshant REetmGiel end i rnl y
into eng purpose of the elastoneric nenber reduces the
nunber oﬁgﬁgggéﬁ?%mﬁﬁgﬂgg enbly. Preferably, the resilient nenber is an

el astomeri ¢ cai Flgfizata puppavianemfer foralewiting within thé pristgtadiacdnt 4 thadia patbdul es. I n a

Iﬁrt he(rj Ior ef et Qﬁrefs@wfommotnti@ @IS RREN chBer (R rleslalrv&r @amg%glmlﬁpoflti&q)%ﬁé&?r Wi fj h
e nodules in a . shot . mo] ding. process. In. a particularly preferre
form the eIa§€§ﬁ@b&%p?%FF%T%L§?§%P§?§ﬁ%%ﬁm$ﬁpmﬁﬁ @é@hﬂﬁﬁﬁﬁpﬁﬂuﬁﬁe

reser voi randeesieetive drop/Bjedd8 aB@tors, each of the modules having an inlet for detachable engagement

with one of the ink outlets from the reservoir, the inlet being in fluid communication with the nozzles;

a resilient member for forming a fluid tight seal between the outlets of the reservoir and
corresponding inlets of the modules to prevent ink leakage as ink flows from the reservoir to the modules;
wherein,

the modules and the support member are configured for detachable interengagement such that the
resilient member biases the corresponding module into engagement with the support member,

This design uses the elastomeric seal between the ink reservoir and the module together with the
snap locking engagement between the module and the support member, to maintain a fluid tight seal as
well as push the module firmly into engagement. The dual purpose of the elastomeric member reduces
the number of parts in the assembly.

Preferably, the resilient member is an elastomeric collar around the ink inlets of each of the
modules. In a further preferred form, the elastomeric collars are formed together with the modules in a
two shat melding process. In a particularly preferred form, the elastomeric collars are received in

recesses defining the reservoir outlets.
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-la- Preferably, the printhead assenbly is a four colour printhead assenbly
with an ink reservoir for each ink colour, each of the ink reservoirs being
in fluid conmmuni cation with corresponding i nk nozzles via the nodul es.
Preferably, the printhead chip of each nodule partially overlaps at | east
one adj acent nodule in a direction transverse to the nedi a novenent path.
Preferably the printer is a pagewwdth printer. In a further preferred form
the nozzles and the ejection actuators are mcro-electro nechani cal
systens (MEMS) structures formed by |ithographic etching and deposition
processes. In a particularly preferredaform print data is transmtted to
the printhead chips via respective flexible printed circuit boards
(PCB's), the RER:snbakpahiRid Ditdly @ HaR6lourdHbIBELEGHRONE of TRBefdil 47 1 0
sone fornms, the printheads chips are nounted at an acute angle to the

| ongi t udi ad inlavadldir, @dch bhige iak argairebaigpPMIid comaiihidtion WiedRisPondNe ink h&ae@f each
of the TAB filns tapers from the printhead chip in order to accomodate

t he over | vphbeedieen adj acent printhead chips. Brief Description of the
Drawi ngs The invention is now described by way of exanple with reference to
t he acconpany |Pr‘Fj"r@|lYaW prtygiead chipwhisgtmodre grtiadly evesipo wideagt ondpdiseentinasielin onal

Vi ew, frquabove print head assenbly, in accordance wth the
|nvent|onlwﬁP©WP@m§e@ﬁ8 d%“?ﬁ?@@pﬁ?nen3|onal V|em1 fron1be|om1 of the

assenbl y; Fi Q’li‘leferab? tIS1 rm er 1s %eieweldtlgl ringer. SII o gre egﬁg k/ﬁ%% g.térgheez

assenbl y; Flgure |em10

Figure 5 GASach &Q%%ﬁ Qi@%&ﬁl&&ﬁ&mﬁi Ofy ly with
parts ome?éa * ElguremGOShoms on ans§% hgg% sca.(\llé{Ires %ﬁkgﬁ of the

assenbl y;etdring uﬁqe deposthtaWsacese3. tThe ;ﬁﬂkﬁirg%ﬂef%@'fﬁm, Brir® @&k Ilsolmea&m@éa% \heeW of

the assenbly: Figure 8 shows a three dinensional, exploded view of a

pri nt heacbrimbeld |ckipofia tekpectias Sexitid pyrinted circuit boards (PCB’s), the PCB’s being printed on tape
automated bond (TAB) film. In some forms, the printheads chips are mounted at an acute angle to the

longitudinal axis of the elongate support member, wherein one side of each of the TAB films tapers from

the printhead chip in order to accommodate the overlap between adjacent printhead chips.

Brief Description of the Drawings

The invention is now described by way of example with reference to the accompanying drawings
in which;

Figure 1 shows a three dimensional view, from above, of a printhead assembly, in accordance
with the invention;

Figure 2 shows a three dimensional view, from below, of the assembly:

Figure 3 shows a three dimensional, exploded view of the assembly;

Figure 4 shows a bottom view of the assembly;
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Figure 9 shows a bottomview of the nodule; Figure 10 shows a plan view of
the nodul e; Figure 11 shows a sectional end view of the nodul e taken al ong
line XI-XI in Figure 10; Figure 12 shows a three dinensional, exploded
view of an ink reservoir of the assenbly; Figure 13 shows a three

di rensional view of a flexible printed circuit board of the assenbly;
Figure 14 shows a three dinensional, }?é(pl oded vi ew of a busbar arrangenent
of the assenbly; Figure 15 shows a three di nmensional view of a multiple
pri nt head assenbly configuration; and Figure 16 shows, on an enl arged
scal e, a sect irgnals skivd e tvde@ietdioniIN@whiAthic vy, @theblenyy dittph@achiehi p to the
TAB film Detailed Description of the Drawings A printhead assenbly, in

accordance wi tFrgu;efa%hdv@vo%raﬁén@apgea&ag%'e@%%ﬁmgm%gl ly by the reference
nuneral 10. The asserrb’l 10 uses a plurality of reéplaceable printhead

nodules 12. T nt age of t arran the ability to easily
renove and rege [fACe Saor‘ﬂ? Og%}ﬂenl'flrigg\;é‘ca}?bﬁsﬁ E3S rg%'ewoltnﬁeéaséglgﬁhbl y 10. This
elimnates having to scrap an entire printhead assenbly 10 if only one
nodule 12 is &@fl@étﬂr%at@%élﬂ&?@éﬁﬁ*%@éﬂ%ﬂ%ﬂ%@d&0@%@@? selvon” whi ch an
ink reservoir 16 is secured. The printhead nodules 12 are, in turn,
attached to t Heuedskw gbettomGiewBhibhmeduient head nodule 12 is conprised of a

m croel ectromechani cal (Menjet) chip 18 (shown nost clearly in Figure 8 of
the draw ngs) Firardeshobya pahasiof e 7bdule9 a Tape Automated Bond (TAB) film
22, the TAB film 22 being electrically connected to the chip 18. The chip
18 and the TAR; Ggflﬂellm}%%sztﬁ&ﬁhf@end%%g o@tﬁ@ﬁ&mleﬁk&%}&@'lﬁp}dﬁlﬁf‘ g&%&fb‘?d to a

m cronol ding 2 The mcronolding 26 is, In turn, supporte on a cover

mol di ng 28. M%lgéﬁa%)ws atErai)ctﬂrétenfsmnall 8xp}02clec[ %vm%an R mgr aHt € as %’Lt h four

i ndependent 1 nK ¢C ers cover Yt he i nk
chanmbers 30 suppl ﬁl ng ink tg the chip 18. Each print head nmodul e 12 is

pl ugged into FBYF §t‘—?r°¥7§ﬂt}“mﬁfi1“ﬁﬁs‘ﬁ‘§j"‘3?”?f§‘ﬁ]6’ﬂﬂ PRt ki Berdp! hhasIil es 3 and 7

of the drawings) of the ink reservoir 16 that supplies the ink. Ten
modul es 12 butfigue dyerniet thiendipensingl, expddedadivrof 4 Busbap arfapgamet ofbagsicebly; 8 i nch

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
22, the TAB film 22 being electrically connected to the chip 8. The chip 18 and the TAB film 22 form a
sub-assembly 24 which is attached to a micromolding 26. The micromolding 26 is, in turn, supported on a

cover molding 28.

MJ108-5G



printhead assenbly 10. The ink reservoirs 16 thensel ves are nodul ar, so
conplete 8 inch printhead arrays can be configured to forma printhead
assenbly 10 of a desired width. The 8 inch nodul ar printhead assenbly 10,
according to the invention, is designed for a print speed and inkflow rate
that allows up to 160 pages per minute printing at 1600 dpi photographic
quality. Additionally, a second printhead assenbly, of the sane
construction, can be nounted in a printer on the opposite side for double
sided high speed printing. As described above, and as illustrated nost
clearly in Fi guetem@uefi2 fohss ﬁézﬂéﬁﬂuﬂl@ﬁuth @ir itdependaniil chtfibets@ defRbd Nt

assenmbly 10.is,t hi TAB 2 0 n to the chip

18 and i s dm B fe mh/e%%g TS§0 ér}g\}nektﬁg’e & hgf E“g]ﬂ“%&&‘gfa%d“gsg g%f’ﬂl‘ ¥ 18 on

bot h si de%resefﬁhlr snOfd@gﬁr% (Sb(h}&l m@t@easzm]F@Hepﬁ lamt hefaic drasﬂhgp) csfﬂiear&eesem)f ¥ 24. The

sub- assempitxup%ﬂes & apnlqﬁqm@ﬂes 9 bu@%o Oh& am' %s B ¢ Zf{;&hFa IRl ANPingb mat es
§ oor 3 ure 11?

with the TAB whi ch, toget form a of the
i nk chanﬂe&n@ea@(ﬁswbw% s iy resspPE Hgthagelvepties medylantse eanpBe sapelnpmqﬂwa flared

nmanner i Nandyste@fbedbuiired b @r6 @ Y@lihciDis@inpy 1@ ala@isliefine filling funnels 38. A
soft el astoneric, hydrophoblc collar 40 is arranged above each funnel 38.

nozzl es 42 (Flgure e reserv erv0|r 16
to duct iWwedey 'tﬂﬁe“’éfﬁti tbafileowssmd%lqumprﬂsmwe mniturwt MO gmlcppmapmp thttyhe t op

36 of th%ﬁﬁwenly,mkﬁhmm%&dtaee@w Bf thE@mE OB FuctiodDlafl biboBd 18l asAhlde t0 the
Il m22 extends up an angled side wall 46 of the

i nk reservoir B
cover ol &F%&%’%ﬂﬁ%‘ﬁ&ﬁﬂ%‘S%ﬁewm%nded in place. The side wall 46 of the

cover nolding 28 provides the TAB film22 with a suitable bearing surface
for data and pédeseritedioeeindguiljustag! nd; gaarieinBleure Flotthsdrbvines.setrbheyrt he t he

m crondl dirifgead éssaﬁlﬂ& iohsethmyr@& cﬁﬁp |181ITBQT£1$ﬁ1EnOzQ%IHa§Jed 506 We LB 1 MBI 8k aled
pri nt head .modu of these printhead nodules 12 snap fit in

| e
angl ed, eHd- !ie&d]?ﬂ&e 208r Oé{'ﬂ aﬁﬁ@%‘?? b%hedhlpt%o‘t o sidak Thig mps\shsicpre Msmictpristberds e v0| r

16 acts aﬁmamn@mmm@QAfor the nodul es 12 and provides ink ducts 52 (Figure
7) for four ink colors, Cyan, Magenta, Yellow and blacK (CWK). The four

i nk col or's ar &ne Ghannhy) A fol@ ol dehfrdnil ﬁ?z@' Uils rﬁ‘o}aﬂl@ 6k RaABifRtneTAR COVer
nol di ng 2§ into each printhead nodul e 12.
tilm 22 which, together, form a floor 34 (Figure 11) of the ink chambers 30 of the cover molding 28. The
chambers 30 open in a flared manner in a top 36 of the cover molding 28 to define filling funnels 38. A
sofi elastomeric, hydrophobic collar 40 is arranged above each funnel 38. The collars 40 sealingly engage
with complementary filling formations 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.
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-4 The printhead nodul es 12 butt up to one another in an overl appi ng,

angl ed fashion as illustrated nost clearly in Figures 2 and 4 of the
drawings. This is to allow the Menjet chips 18 to diagonally overlap in
order to produce continuous printhead | engths fromO0.8 inches to 72 inches
(for wide format printers) and beyond. The Menjet chip 18 is 21.0 mm|ong
X 0.54 mMm wide and 0.3 nm high. A protective silicon nozzle shield that is
0.3 mm high is bonded to the upper surface of the Menjet chip 18. Each
Menj et nozzle includes a thernoelastic actuator that is attached to a

nmovi ng nozzl e s &Gﬁﬁahcb&nodﬂ'lbﬁu baﬁ i@t anbias id aMovEppine! dapiad fadhioh BFEReREENt

| ayers of tjt.ani um.nitrj that ap_anchor on the
silicon suS{F?Q 5p%]H%ﬁ% en dhmm%$l|86%25$@Vqﬁgw?ﬁ?fEP%gﬁmF%¥@?m’
ar m nozz| @erks seeriir yo IabdﬂtdrentWMtprmt@n@IenﬂThémm@pﬁ ildhdd to 2 hiteati@rwide fawar f or s

an el ectrigalk) phbGHid Which is isolated fromthe ink by nitride. The
novi ng nozzle is positioned over an |nk supply channel t hat extends through

the silicon s u chann caII seal ed around
t he substrat eqﬁ }V{e’%ue?o%‘%p 1-Ii;hlse% 61519151 o (KF %@I“‘“ﬁd“ch? m%g’k F‘f"dH“"i’“s _
pr event echobrt shieldthat ing3 mmlghllsmpmadtothapmr furfhcd ©f tholdarhjer cass;enbl y by the action
of surface tension over a 1 mcron gap. A 1 mcrosecond 3V, 27 mA pul se

( 85 nanoJud I&&ig etl 1S zzRAR A thedmdeRGictabtlididr Bl i§ at&the& he RRAL 881k AX &Iy, The

heat t t n The transient therma
el d calBatodn SR sarBhrar s it et B Payar (g S ehrse fuparey
reI|evedcbwmanw&nmmnaémnhan@%mdeﬁm@mmmuh(ﬂmug&ﬂmbymhhaeaﬁ@ﬂ@nﬁmeemmthe
other Ti Nod 3%€fop 198! R1d- O Pl SREHUPLRL hifh 16 Bo Pl 1n knk%g me ever

arm and forces nozzl e "assenb t owar fcon i n
channel . ThR@oxpeizde i Pewtippedover ﬁfmﬂ}@nﬂ’rbt cheryelidhan egendd thiqughiiee siliverr iubﬂatand

Vi scous d[ﬂl@-@lk@flpplyh:ﬁanhélks ﬂuﬁﬂlctaﬂeseﬁétpz{?&u}{d &b %E't?alte HoRs Bﬁlﬁﬁeﬁaﬁyed BANROSLS hiy e
pressure field at cagﬁes t Tp%eCtlon a drople Menj et actuation is
f

caused mebg??%hﬁpﬁﬁ?w f%Fmﬁﬂ%mﬁﬁggFﬁéﬂﬁW@ﬂ%ﬁ%ﬁ“%ﬁF?mﬁ%§ts up by
t her mal Gamdmm&MﬁMmaﬁﬁgm.droplet ej ection. Thermal energy dissipates by
thermal conduction into the substrate and the ink, causing the actuator to

return to thea hichbRshd 3108 kial RRe (8?%513@1&:5) &R0 b rethifad Rt fidier layer,
increasing the heater temperature by Joule heating. The transient thermal field causes an expansion of the
heater layer that is structurally relieved by an "out of plane" deflection caused by the presence of the

other TiN layer.

Deflection at the actuator tip is amplified by the lever arm and forces the nozzle assembly
towards the silicon ink supply channel. The nozzle assembly's movement combines with the inertia and
viscous drag of the ink in the supply channel to generate a positive pressure field that causes the gjection

of a droplet.

Memjet 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 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 e¢jected droplets. The drop ejection process takes around 5
microseconds. The nozzle refills and waste heat diffuses within 20 microseconds allowing a 50 KHz drop

¢jection 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
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away fromthe printhead chip by ejected droplets. The drop ejection process
takes around 5 mcroseconds. The nozzle refills and waste heat diffuses

wi thin 20 mcroseconds allowing a 50 KHz drop ejection rate. The Mnj et
chip 18 has 1600 nozzles per inch for each color. This allows true 1600 dpi
color printing, resulting in full photographic inmage quality. A 21 mm CMyK
chip 18 has 5280 nozzles. Each M} 108-SG -5 nozzle has a shift register, a
transfer register, an enable gate, and a drive transistor. Sixteen data
connections drive the chip I8. Sonme configurations of Menjet chips 18
require anoade hdsea s @dgblier, BhiaRsfrQZdde®, Shinedlel git§ a8d aliGd OIBIGH REEReSidd con
part which Is.wa ﬁ{gthbgj@dﬁd to the front surface of the wafer. It protects
the Menjet nozzles Fom'f or ei gn particles and contact with solid objects
and al |l ows the packagi ng operatjon to be high yield. The TABfilm22 is a
standard si ngIS§m§i°H‘§'g““FRBS i Marieorinei Sedair pBrils fide Thischoedppeald sayers. A
sl ot accamgmlmmdhﬁmn WErTjvRith @h‘vap:rr] 1;&d%3c}r hemne lﬁ&t fohrkaba &(thhé Qé?ttdlﬂ%cg&mtge E)l at ;90'
cont act S 48 t .connect. w a flexihle printed circuit boar PCB
S (B gur 2Bl P «SREBRERG Yt taRer B e dub: Fepebytmeiau) o
busbars 58bahgh 0. of the assenbly 10 to get data and power respectively to
the chip 18. Protruding bond wires are gold bunped, then bonded to bond

pads of the Mam} €AR ﬁhﬂﬂié‘-ﬁstanﬂﬂ&siﬂglé@ﬁl&d’ﬂmbl%tc\ﬁﬁﬁ‘rﬁectd?ﬁoﬁﬂﬁeEﬂdlcgﬁpg!aa)@ﬁd al |
the chip si dteg{:\g)l | s hamal.anﬁ. Zg)qjﬁi ﬁg?tﬁ‘ﬁé?g'e %ont face in the first

i nst ance.” TR ETB°4EE diediSM< 407 43 (The AR GPh & ngidst soldjatedkeonagpads 8 B9l i ed t o
t he rear cojngetciith @ Aexiblehiristed gretioimerdiRCR) GafFigaied B)of she adsentblyel 0 ald HasbdSommth t he TAB
film22 t rd t cause the TAB film 22
Forms the prbar g uftas€als FbAR AR, 10 GURE L BEEONSRAD e 15 “The

f1 exi bl e Hoemdngband wigesgiegglH buried dhin bovdgsdneand padhefithed oyt thirs18 he TAB fil ns 22
of each printhead nodule 12 with data connections through contact pads,

whi ch i nt er f adée jnpdtibn povepretboDiiti filngp2 agdait thcdhi sdiBvAinhae adfant hpled iolida. The

flex PCB R4 i [ UL L. 2l ationship wi.th the TAB fi]lm 22 along
t he angl ed sn:l 318\/_\%??&%%&01?@ ?‘E}gats %}c')lglgrz b (r?rsoﬁg |t§r§§£%".er eseaﬁ“{;l)s(’ 2 %)ZfL‘? 5
mai nt ai nSePCHia. Blivie dete daompletshytsend the glin B8 anH ¢he TAB flin 28t0@@hen fo peaichelgtricat head

modul & 1Z:oRt FRARShOTAR il BISHE B BRH 366 e k@B erd 30 in #10 Grinthead module 12.

The flexible PCB 54 is a single sided component that supplies the TAB films 22 of each
printhead module 12 with data connections through contact pads, which interface with corresponding
contacts 48 on each TAB film 22. The flex PCB 54 is mounted in abutting relationship with the TAB film
22 along the angled sidewall 46 of the cover molding 28. The flex PCB 54 is maintained in electrical
contact with the TAB film 22 of each printhead module 12 by means of a pressure pad 62 (Figure 7). The
PCB 54 wraps underneath and along a correspondingly angled sidewall 64 of the ink reservoir molding

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 molding 32 of the ink reservoir 16 is angled to correspond
with the sidewall 32 of the cover molding 16 so that, when the printhead module 12 is mated to the ink
reservoir 16, the contacts 48 of the TAB film 22 wipe against those of the PCB 54. The angle also allows
for easy removal of the module 12. The {lex PCB 54 is 'sprung’ by the action of the deformable pressure
pad 62 which allows for positive pressure to be applied and maintained between the contacts of the flex

PCB 54 and the TAB film 22.

The micromelding 26 is a precision injection molding made of an Acetal type material. it
accommodates the Memjet chip 18 (with the TAB film 22 already attached) and mates with the cover
molding 28.
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PCB 54 wraps underneath and al ong a correspondingly angl ed sidewal | 64 of
the ink reservoir nolding 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 nmolding 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 in reservoir 16, the contacts 48 of
the TAB film 22 wi pe against those of The PCB 54. The angle also all ows
for easy removal of the nmodule 12. The flex PCB 54 is '"sprung' by the
action of the RlefigdiladiFzuprseBist @derfiid 62 mdinoRiinl2b ewsidd @ppoRasH thd M

ressure i | ntai en,.the cts. of the flex PCB
Baand e AG P B3 RRRRIE L DRGaRERIRR v R S Rt Pt
mol di ng nitdieregs enqpeh Agustusdl integrifie dypet e Pih of the ribs 48 wonmrod afledld five. Merjeet chi p

18 (with e TRABA b 2R 1R lieeadywal LAsNSH) malfl A8t es with the cover
nolding 28. M7 9 08-SG -6 Rib details 68 (Figure 8) in the underside of

t he m cronol di 26. provi de ort for . TAB film when they are
bonded t oget he@.g"‘%%le”qﬁbﬁédﬁqi"? 19 Rieton %Jef'h%ﬁfﬂr%? thg gnegy "th%ﬁé‘“%?’?%{}‘??ezgd modul e
12, as tfhehand 32 éndsliegd bettveanaheunital 70 fort pegyidintpythedfire] ink fdeth éntqoiht advzied oftte ri bs

68 to suppahiticRiphis.exible film The edges of the TAB film 22 seal on the
undersi de wall s of the cover nolding 28. The chip 18 is bonded on to 100

mcron wide ribs .70 that run the th of the m.cr l.di ng 26. A channel
72 is'definedjﬁﬁgﬁleﬂﬂﬁ%%m?ﬁggm%agﬁggsPF%emﬂﬁﬁﬁmﬁﬁﬁgggﬁﬁ?mgﬂwmﬁééﬂ“into t he
nozzl es oheytanebuttidbin acline clhecqyscl 8¢ MEzt chiysil§mow fort heominadue rrop diiing gaﬁmzd | ows
for a physi : ] | DS;: tted in a

| Tne. Boe oo, Y R el Y ol R B
gener ous Sl4spiolagawldineh@y exosip mpreriakde prsfPettheliage fuagtioy: Thopish effrcmeduliel2r equi r ed
print pati®srizmat her than relying on very close tolerance noldings and
exotic materials to performthe sane function. The pitch of the nodules 12

. : mthe same funct of oo
is 20.33 M ThentomshRRRbehD fsdbind ‘%OL& g%om@' Qg_tﬁegﬁcr&&\g@{gﬁ%& fng%n%aset e

m cronol di ng 26 bonding on to a se rtic ri nding fromthe
top 36 ofof vRiEcalrihy &t ex%qgn@ﬁ fﬁ)@ thegop 36 of the cover molding 28.

The cover molding 28 is a two shot, precision injection molding that combines an injected hard
plastic body (Acetal) with soft elastomeric features (synthetic rubber). This molding interfaces with the
sub-assembly 24 bonded to the micromolding 26. When bonded into place the base sub-assembly,
comprising the sub-assembly 24 and the micromolding 26, mates with the vertical ribs 74 of the cover

molding 28 to form the sealed ink chambers 30.

As indicated above, an opening of each chamber 30 is surrounded by one of the collars 40. These
soft collars 40 are made of a hydrophobic, elastomeric compound that seals against the ink nozzles 42 of
the ink reservoir 16. The snap fits 44 on the cover molding 28 locate the module 12 with respect to the

ink reservoir 16.

The ink reservoir 16 comprises the ink reservoir molding 32 and a lid molding 76 (Figure 7). The
molding 32 is a simple four chamber injection molding with the lid molding 76 that is bonded on top to
form a sealed environment for each color ink. Ink supply pipes 78 (Figure 12) are arranged at one end of
the lid molding 76 to communicate with ink channels 80 defined in the reservoir molding 32.
Labyrinthine, hydrophobic air holes 82 are defined at an opposed end of the lid molding 76. The air holes
82 are included for bleeding the channels 80 during charging. These holes 82 are covered over with a self

adhesive film 84 after charging.
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The cover nolding 28 is a two shot, precision injection nolding that
conbines an injected hard plastic body (Acetal) with soft elastoneric
features (synthetic rubber). This nolding interfaces with the sub-assenbly
24 bonded to the mcronol ding 26. Wien bonded into place the base
sub-assenbly, conprising the sub-assenbly 24 and the m cronol di ng 26,
mates with the vertical ribs 74 of the,cover nolding 28 to formthe seal ed
i nk chanbers 30. As indicated above, aﬁ'opening of each chanber 30 is
surrounded by one of the collars 40. These soft collars 40 are nmade of a

hydr ophobi c, ethasd mm&mgwﬁompawnd 88, lipihs B @b SesR@RANSE i Bold MEmPGEZbRsS 42 of
t he i nk rese Vol 44 on. tlllgt<i over nolding 28 |locate the

nodul e 12an\(/)v| T e‘ghug' OS'FOH ngre ﬂ?f Pl B8 ° PYIcECY; fiiket Ml FREsiSr 141 6
conpr i sesAddiional hyat Fteige PY @k rarrm¢ddaicmg ti3esaryolir alo]dmg 3profhekie 3GkeF ﬁre(sﬁﬂ)vgwﬁ& 7). The

ol di NG 3R it @Figp.le@oftﬂy&a\mg@@m@meknﬂlrﬁ@é;%aqu'a nfERER L) B8, fa) 0 ol i g

76 that is bonded on top to forma sea envi ronnent eac coI or ink.

I nk supply pi RES.. /8 arde]arran'g t one end of the lid nolding
76 to comnuni cate i 'Hlal nf< ?ﬁ‘é 859198 thy ST PE e e Framqldinsst i FleasBivdi ng 32,
Labyr i nt hiesseying by diipo phofitheqristhead modues 182 are defined at an opposed end of the
lid nmolding 76. The air holes 82 are included for bleeding the channels 80

during chargi ng.prelReseddabes tl‘@%ld&ﬁaﬁ @Qﬁﬁ&ﬁ&ﬂd&?% ety by ﬁlol%ﬁé By pRGB&SI ve film
84 after chatm nol di ngrh76 has heat stakes 88, (pins

Chat ar e TATBAEY AP ERPRESE HOPd dh B P PO HEsora A e SRETesuhi oh
posi ti on dards fededliteing theactunie mestra\dihe Vi V-obikthae 5puaiichatpecithiget net al
chassis 14. Additional heat stakes 90 are arranged al ong the reservoir

mol di ng 32. Thescstchdkas ag Epr%éi@dﬁﬂ’bu@&x&deFofde&jﬁicdcﬁa%ﬁtxﬂefaﬂhhsﬁs @ ourd oRf the
drawi ngs on reservoir een_secur ed t he chassis 14.

Recei vi nd"f g?afjrﬁﬁs‘fnbbrl?’s gBo éﬁ”@usd’é‘idi"iﬁse ahediﬂbrﬁsj“’f"ﬁ & f‘?ﬂ‘é%ak‘éﬁ to f'ﬁ &hassisld vipdher
mol di ng 312atf51@kes BR4ng 88.cllhE yhassisald @chﬂﬁeﬁg réuhe edgb PpBI ﬁl&hﬁ]ﬁcaltshelgmrTHatcﬁh@ﬁdenDdU' es

12. As prgyiou %us%%z%g ko En SithehdGoutid any ﬁﬁtﬂierfpr*tré acni%lons E’ g% (Her ge ger voi r

mol di ng 32 prow es a nounting areg tor°t ta
connect orin egth Wn@“ﬂ@g@ﬁm}%ﬁmﬂywﬁmrmhn@ agpmidies|§ feravider gnat potes | s for
facilitating the accurate nounting of the V-and V+ busbars 58 and 60,
respectivel y. 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.

Thin finger strip metallic strip busbars 58 and 60 conduct V- and V+, respectively, to the TAB
film 22 on each printhead module 12. The two busbars 58 and 60 are separated by an insulating strip 96
(Figure 14). The flexible, finger-like contacts 56 are arranged along one side edge of each busbar 58, 60.
The contacts 56 electrically engage the reievant contact pads 48 of the TAB film 22 of each module 12
for providing power to the module 12. The contacts 56 are separated by fine rib details on the underside

of the ink reservoir molding 32.

A busbar sub-assembly 98, comprising the busbars 58, 60 and the insulating strip 96 is mounted
on the underside of the sidewall 64 of the reservoir molding 32 of the ink reservoir 16. The sub-assembly

is held captive between that sidewall 64 and the sidewall 46 of the cover molding 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 connectors 104 are mounted on corresponding protrusions 106 on the busbar 60 for power. The
arrangement is such that, when the sub-assembly 98 is assembled, the spade connectors 104 are arranged

on opposite sides of the spade connector 100. In this way, the likelihood of reversing polarity of the
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The netal chassis 14 is a precision punched, folded and pl ated netal
chassis used to nount the printhead assenbly 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 nechani cal strength.
The chassis 14 can be easily custom zed for printhead nmounting and any
further part additions. It can also be extended in length to provide
mul ti ple arrays of printhead assenbl i €6 10 for wider format printers. Slots
97 are defined in the chassis 14 for enabling access to be gained to the
clips 44 p]nﬁveltsblﬁ)ly torehe bds@ish1y1iD, wiRn the hs@e&ﬂ)@ lb hﬂnsfﬁﬂdﬂis eguckd [fufnigrﬂrlhth@d module
reservoir enab nodul es 12.
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respectlvm¢Wk120 t he TAB f|In122 on each prlnthead modul e 12. The two
busbars 58 and 60 are separated by an insulating strip 96 (Figure 14). The
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assenbly 10, when the asse I nstal i'S reduce

ri nt head nod . nst IIatlon or acenent, these are the first
2 onponents to theem](ﬁfoglg 6‘%6@&35‘3‘8'2]’5 tcf"ﬂ‘ﬁmﬁ%&i@ PGl dis 26 sty ib-pgsembly 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
molding 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 moiding 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
the holes 82. Upon completion of the charging of ink into the ink reservoir 16, the holes 82 are sealed by
the film 84. The ink reservoir 16 is then placed and heat staked on to the metal chassis 14.

The full length flexible PCB 54 with a cushioned adhesive backing is bonded to the angled
sidewall 64 of the ink reservoir 16. The flex PCB 54 terminates in the data connector 66, which is

mounted on an external surface of the sidewall 64 of the ink reservoir 16.

Actuator V- and V+ connections are transmitted to each module 12 by the two identical metal
finger strip busbars 58 and 60. The busbar sub-assembly 98 is mounted above the flex PCB 54 on the
underside of the sidewall 64 of the ink reservoir molding 32. The busbars 58, 60 and the insulating strip

MJ108-5G




To assenble the printhead assenbly 10, a Menjet chip 18 is dry tested in
flight by a pick and place robot, which also dices the wafer and
transports individual chips 18 to a TAB filmbonding area. Wen a chip 18
has been accepted, a TAB film 22 is picked, bunped and applied to the chip
18. Aslot in the TAB film 22 that accepts the chip 18 and has the adhesive
20, which also functions as a sealant, applied to the upper and | ower
surfaces around the chip 18 on all sit®s. This operation forms a conplete
seal with the side walls of the chip 18. The connecting wires are potted

during t h%&rep]b&&ﬂ&ﬁatwér 10 éhe Mk @itvoi€ MbiBind & %ﬁnsf%sﬁo%mra&tlwhﬁtﬁéﬁdmkly 24 is
transport&d not her of m cronoldings 26 for

pl aci ng an Cf)f h i in reservcnr h§2 t%ﬁ: %msobﬁlﬁg feéeave? glrcluﬁlbl()?fﬁ%}ogf H)é ubrlhe butswés Bine ribs
70 in the60@h‘aﬁﬂe$ulaﬁ@mfp%he m cronol ding 26 and the mating side of the
underside ribs 68 that Ilie directly underneath the TAB film 22. The

sub- assenbly 2rhe II\/SemﬁHﬂtpﬁldheM dadidia rﬁteca@ﬁ@ahﬂlbmg cZ@rheth& AeB6 HRl ey ng ,
sub- assenl) t he. m.cr onol and the sub-assenbly is
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TAB film22 is sealed on to the underside walls of the cover nolding 28 to
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t he side of the cove 28. The chip 18, TAB film 22,
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the holes 82 are sealed by the film 84. The ink reservoir 16 is then
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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 instailation.

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
muitiple printhead system 112 in, effectively, unlimited lengths. As long as each printhead assembly 10 is
fed with ink, then it is entirely possible to consider printhead widths of several hundred feet. This means
that the only width limit for a Memjet printer product is the maximum manufacturable size of the

intended print media.
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MJI108-SG -9 96 are located relative to the ink reservoir nolding 32 via
pi ns (not shown) projecting fromthe sidewall 64 of the ink reservoir
nol di ng 32, the pins being received through |ocating holes 108 in the
busbars 58, 60 and the insulating strip 96. The Menjet printhead nodul es
12 are clipped into the overhead ink reservoir nolding 32. Accurate
alignnent of the nodule 12 to the res Bvoir nol ding 32 is not necessary, as
a conplete printhead assenbly 10 will “undergo digital adjustnment of each
chip 18 during final QA testing. Each printhead nodule's TAB film 22
interfaces w tigutchis shbv@xnoRGBnbeblamemibusmea seBm 60 a8d bd cdnSeurddl thppgd into
the ink regservoir 16. To disepga rinthead nodule 12 fromthe reservoir
16, & ousto i ¥ ity Aecet e B BERIER T T oR iRt SHn SR Trsa Ut b

met al chasssiveir 11 that elwma boeevprBihé fittasl ink. Hoget 18" exisfrontlbe wdevite dffte rasaldis of t he
i nk reserMabty ' ; - i ps 44 of the cover
nol di ng 28. ﬁﬂﬁ%ﬁ3€88§§g§ﬁ€2$§€?Eﬁ%gﬁﬁgﬁ%ﬁgﬁ%mﬁ%@f clips 44 out of
engagenment w the receiving fornati.ons 92 and di sengage the. printhead
rodure 151 1 o T R ats TR i i B rHe T O LBV E S w 1

i nk, hosesaybtGadeHp ghaineer@dn @revatit teipediic ambbdieenpiyibaut d@araipthront thd dpeit &d i nk
froma Sus@(HJ_eXf ﬂzém&gﬁfng§9rodd[}tdgsc§@(d\h?‘%qﬁe@éﬁ% bgcgmenl_shla?e 8?’?1"3%'19%@ 80% 'c%;['edgnhe ot her
end of the ink reservoir cover nolding 6 are used to bleed O &ir during
prim ng. HEPSHeniHgivemdpgysticdiet uous i nk  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 conmences
to calibrate the printhead nodul es 12. Upon successful conpletion of the
testing, the Menjet 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 overlapping portions of the

adj acent chips 18 are to be used.
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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 fed with ink, then it is entirely possible to consider
printhead w dths of several hundred fﬁ\? This means that the only wdth
limt for a Menmjet printer product is the nmaxi num manuf act urabl e si ze of
the intended print nedia. M} 108-SG -10 Figure 15 shows how a nultiple
Menj et prwath@ad system 112 could be configured for wide format printers.
Repl aceabl e ink cartridges 114, one for each color, are inserted into an

i nt er medi at e iAkintheadarsprybdy for ap et printer. élemgﬁ%eﬂ%ﬁsemélyswm@lﬁlyg of filtered ink.

Hoses 118 exi tan bibpate Edﬂﬁorﬂ»{'ﬁb‘ﬂﬁér%)rdrﬁ)ulﬁﬁ] Mﬂﬁn ﬂl@ﬁﬁfeye%a'&ent Q—rﬂt&haﬁaﬁlﬂ ConneCt up to
the ink inlet nges 78 of tedlac r|nt%1 ass %"‘?fﬁ‘

appr eci at ed by PEFEEHRE SRR 1 e p"t‘ﬂ’ée ?rt‘?rﬁszifv°‘ﬁ ?Bﬁlgra\}té?q‘%ﬁquﬂ‘ﬁ% and/ or
nodi fi cati ons a pheajityled priwigbad thatutel @ach medui¢ having a srirsiiadmhipi withtah errype Bézklesc

embodi ment,3 reeﬁettn@uﬁo%@ﬁagﬁta&nﬁ%mf LR é%eemmieg hsmgran i ogﬁetgef]ab[e%%%' Dygntion as

broadly describ resent dinments are, erefore Consi der ed
in all redgactidenk OqueFSlf@tnrﬁﬁ’tr?S%mraWﬂ infspeing dnsffuid f@mmwauw@awsqzzlem Ve

cl ai ?b | 1. A prd mmadlera&smmfgo; 1D iz ke toetirEdn theS butleds raem@rrbs@ltvmﬁa@ ]
assembly corr ri,sin ate s rt me unting Within the
printer ad) aten gmgirsré’gtg%mdopgm preﬁeny'%glg?’k%%eé?{\%Jgﬁ?ws%ﬁ'ﬁlleéﬁerf Y e M8 USior t
menber, tereimeservoir haV| ng a plurality of ink outlets; a plurality of

pri nt head mod ltﬂe%dul&@lmhmgﬂ&l't%lem@e\{ LB GorB g Rdd atdb@a.gh&me@n \ggeuantedah Ly Of
nozzl es and resgectlve drop ejection actuators, each ot~ the nmodul es havi ng

an inl et "FYFMAECAE RIS G %‘WQSX Hl"d‘”wltf’ ROSBRPRIoRS it he SRR ‘??G’P“fret s fr om the
reserv0|r th et. bei h.the nozzl es;
resilient” rrerrte'\)al éwada Sembr?? C@"r%{ngftf’ ulfua' ]t”ir’%'%’t" t'éeé%ﬂhe’i‘fé'fe%éeér‘f 4 RIRstORNFEF el of t he
r eser voi rarandthe iglomtes spmeidif thg modlleet s of t he nodul es to prevent ink | eakage
as ink flows fromthe reservoir to the nodul es;

3. A printhead assembly according to claim 2 wherein the elastomeric collars are formed together

with the modules in a two shot molding process.

4. A printhead assembly according to claim 3 wherein the elastomeric collars are received in

recesses defining the reservoir outlets,

5. A printhead assembly according to claim 1 wherein the printhead assembly is a four colour
printhead assembly with an ink reservoir for each ink colour, each of the ink reservoirs being in fluid

communication with corresponding ink nozzles via the modules.

6. A printhead assembly according to claim 1 wherein the printhead chip of each module partially

overlaps at least one adjacent module in a direction transverse to the media movement path,
7. A printhead assembly according to claim 1 wherein the printer is a pagewidth printer.
8. A printhead assembly according to claim 1 wherein the nozzles and the ejection actuators are

micro-electro mechanical systems (MEMS) structures formed by lithographic etching and deposition

processes.

9. A printhead assembly according to claim 1 wherein print data is transmitted to the printhead
chips via respective flexible printed circuit boards (PCB’s), the PCB’s being printed on tape automated
bond {TAB) film.
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wherein, the nodul es and the support nenber are configured for detachable
i nt erengagenent such that the resilient nenber biases the correspondi ng
nodul e i nto engagenent with the support nenber. 2. A printhead assenbly
according to claiml wherein the resilient nenber is an elastoneric collar
around the ink inlets of each of the nodules. 3. A printhead assenbly
according to claim2 wherein the elastgneric collars are fornmed together
with the nodules in a two shot noldiﬁd process. 4. A printhead assenbly
according to claim3 wherein the e|l astonmeric collars_are received in
recesses defiftHi &%W@SSF‘@@%?C\?‘B?% 1B §imet whereip theprigheads ¢hips gre BWEAR! 4 2 or di ng
t o cl ai mdbzihvatiedbnitidivel 43k oNthbh@agatass@rdmleynbérSviarefn@ud sidzOF @kl of tRIMABteAad
assenbl y heksfhof el MiipiE S i Blokr f RLorGRER. W08, ciBbANEen FREM B Gl N .
reservoirs being in ul comruni cat1 on W th correspon Png I nk "Nozzl es via
the nodules. 6. A printhead assenbly according to claiml wherein the
printhead chip of each nodule partially overlaps at |east one adjacent
nodule in a direction transverse to the nedia novenent path. 7. A printhead
assenbly according to claim1l wherein the printer is a pagewidth printer.
8. A printhead assenbly according to claim| wherein the nozzles and the
ej ection actuators are mcro-electro nechanical systens (MEMS) structures
formed by |ithographic etching and deposition processes. 9. A printhead
assenbly according to claiml wherein print data is transmtted to the
printhead chips via respective flexible printed circuit boards (PCB's),
the PCB's being printed on tape automated bond (TAB) film M 108-SG -12
10. A printhead assenbly according to claim9 wherein the printheads chips
are nmounted at an acute angle to the longitudinal axis of the el ongate
support nenber, wherein one side of each of the TAB filnms tapers fromthe
printhead chip in order to acconmopdate the overl ap between adj acent
printhead chi ps. M108- SG
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