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nrelates to a printhead assenbly. Mre particularly, the

ates to a pagew dth inkjet printhead assenbly. 5 BRUIYR90Y/01316
According to the :invention there is provi de®eadivddaRv&tiooy

pplying ink to a p~nthead chip, the device including a nolding
material) the noldlng being a two shot nol ding having a first

st material 10 and a second part of a second nmaterial) wherein

t conprises a plurality of collars of a hydr ophobi c, '

onpourk INK SOPPLYDRVICE FORA FOUR COLORMODURAR PRINPHESD Of  an i nk

t he éﬁé@nﬂ Eﬁat Egy be a nolding of an Acetal material. The

be a ction molding. 15 The firstpart ray be of
c mat eri al Thinghvedtion snand apEinthesibasizamblyl Mors ipgiichlaiyf the i al .

tion af the awi ngs_ The.i.nyention ~s..now descri bed by way of
referelﬂﬁgp?"dgw\é%&gaﬁwgﬁﬁ'&f%wmggwi n which: 24 Fignre 1
e &i nensi onal view, from above) of a printhead assenbly, in
th theg) $ R0 invEitdl € 2 showy a three dimensional view, fmm
asse C : ws a tht~ee dintsional) exploded view,
ly; Fi gur eAgeodingiio the isumtiomthore dypravidednan ink sty dpvicobrrguro 5 -
di mengbans inlé't@WpdritﬁQH%ﬁ%l BNdevied inbR@inge SRMRlgYor Wishthibigar t s

re 6 shows, on an enl arged scal e, an end view of th S
g~Wa F“Hﬁ“‘lg eV phptgoldipghaxing a fitstpagt P’Ev;rﬁé‘?' mé'ﬁ’gdvi ew of
10 und a second part of a $econd material, wherein the first part comprises a plurality of

collars of & hy(h'ophobic. clastomeric compound which, in use, seal about ink supply
nozzles of an ink Woir and the second part may be a molding of an Acetal
material,

The moulding inay be & precision injection molding.

The first part niay be of an elastomeric material and the second part maybe of -
argidmaterial.
Brief Description of the Drawings

The invention?is now described by way of example with reference to the

15

accompanying drawings in which:

Figure 1 shov}s a three dimensional view, from above, of a printhead
assembly, in accordange with the invention;

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

Figure 3 show§ a threa dimensional, exploded view of the assembly;

Figure 4 shows a bottom view of the assembly;

Figure 5 shows a three dimensional view, from below, of the assembly with
parts omitted;

Figure 6 showd, on an enlarged scale, an end view of the assembly;

Figure 7 shows, on the enlarged scale, a sectional end view of the assembly.

20

25

LT

*166166

IR

AMENDED SHEET *G00002*

IPEAJAV



17 MAY 2004 WO 01142022 -2 PCT/ AW00/ 01516 Figure 8 shows a three

di nensi onal, expl oded view of a printhead nodul e of the assenbly, 75%9%@ 9
shows a bottom view of the nodule; Figure 10 shows a plan view o? t he
nodul e; Figure 11 shows a sectional end view of the nodul e taken along Iine
Xl -XI in Figure 10; Figure 12 shows a three di nensional, exploded view of
an i nk reseyyigr0f the assenbly; Figure 13 shows a thregafud@eg onal view
of a flexible printed circuit board of the io assenbly; Figure 14 shows a

t hree di nensi onal, exploded view of a bafbar arrangenment of the assenbly;
Figure 15 shows a three di nensional view of a nultiple printhead assenbly
configuration; a i 5 Fi glure 16, .shows, on_ an enl arged scale, a sectional
side view of the f FheWs R tierelimensionplesialodssl Yiew of 4 mthradmedulanf tet ai | ed
Descri uti on efsemblg; Drawi ngs A printhead assenbly) in accordance with the
invention is designated generally by the reference nuneral 10. The assenbly
10 uses a pl ur al iHiguro? showpk betembyiew pf thetoddel 20 nodul es 12. The advant age
of this arrangenent is the ability to easily renove and repl ace any

def ecti ve nodul eFiguge 1Gshowea plsserblof/thd hodidlleli s el i mi nates having to scrap an
entire printhead assenbly 10 if only one nodule 12 is defective. The
assenbl y51 0 conprhigres!lshowas sscsonalend wiewtif die nandule mdken aloey lind XI-XK6ni s secur ed.
The print heagy @t es 12 are) in turn, attached to the reservoir 16. 25
Each printhead nodule 12 is conprised of a mcroel ectronechani cal (Menjet}

chip 18 (shown nMEsgur€lXshbwya thiee MintiALiBnad eRplodddicl dWh HitSseRBNEEH: Py adhesive
20 to a Tapeaé%glgat ed Bond (TAB) film22, the TAB film 22 bel ng
C

el ectrically connected to the chip 18. The chip 18 and the TAB film 22 form

a sub-assenbly 24.whi ' hed to.a mer lL.din 6. .The m_cronol di ng
26 is, in tur gémgfﬁ%%ﬁkgéé%ﬁ&??ﬁ%‘?%r‘arvﬁéa HEbIC phiedGcuibbig o1/ 42022

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

15 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
20 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.

25 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
18. 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.



-3 PCT/ AW00/ 01516 Each nodule 12 forns a sealed unit with four independent
ink chanbers 30 defined in the cover nolding 28, the ink chanber§7%&gzm4
supplying ink to the chip 18. Each printhead nodule 12 is plugged

reservoir nmolding 32 (shown nost clearly in Figures 3 and 7 of the

drawi ngs) of the ink reservoir 16 that supplies the ink. Ten nodules 12
butt toget Rgoilsbz® the reservoir 16 to forma conpl et e p@riadoonifaei nt head
assenbly 10. The ink reservoirs 16 thensel ves are nodul ar, so conplete 8
inch printhead arrays can be configured fo forma prlnthead assenbly 10 of
a desired width. The 8 inch nodul ar printhead assenbly 10, according to the

jorent on) L5 Sealas o Al R SRE ot AR L kil i 1P 10
Addi ti onal | yin the enveroneldipg 24 thedukichambes® supplying irkdo thaickipd 8.Eath pririthead, can be
mounted i N anmaakletBis pRiggddiMo ARRESbiE MoRling @zf(%wﬁ%btlc@eaﬁy ﬁmlgd%smna peed

printing. As A t nost r Figure 8
of the draw H;%i?a%éé?fﬁ tl%ﬁ&&%%en%f dltﬁqf?at gllrplp F?S ﬁéaaﬁc}m mr%\ﬂf/s 1%3’ hiogfﬁg Menj et
chi p 18.5 Theinfobe es¢rigiptd tpior@@rfe@ale@ﬁ* ipgh prigthepeassembly WoTheipk reservairs|léd wit h
t he adhesi veth2fselves aredncdhlar, eslgpasplesd 8 inbiepririthend drdaye cantbachnfipudd o foas f or ns

the core Menpghmddbbitheaqo 664 RsiddRr@gsendly 24. The sub-assenbly 24 is
bonded on tg]pthe mcrong | di ng 516 lﬁtﬁs nol ding 26 nmates with the TAB film

22 whi ch, toget heIrhe 8‘;&5 mo@ulgul ﬁﬂfhe%asgeﬁibwoea&arhl ?fto tth@ﬁwérﬁ]l%n qp@eg%ﬁéds 30 of

t he cover ITD|de nﬂB ‘g Et? F { &)f | ar ed % top 36
of the cover ‘%8P tlsa?eﬂd“ 3 (bwfﬂfft Hé Wsl'ﬂplt?lg R?ﬁ??é’F%’"’@gtepﬂ"%”f 60

el ast omt® i c, dpiyplietograpitiv quality] Additioagly, & segondprigthdacdssemblyeofthe famenel 38. The
collars 40 se@istrmgby ceilgErfcuntivd irha $rieR b IR BbEIsMe didd fof MBibIe RidBPRipIPEHRePT
nozzl es 42 (E F’ﬁe 7) of the reservoir nmolding 32 of the ink reservoir 16
to duct ink e chip 18. Snap details or clips 44 project fromthe top

36 of th I Ly t
the i nk resefvo im%*°“%&%%&g s bRl BUFS TR RY GRaaFhBEREN c
the cover nofgARYt s’nméﬁdéssewbkyé%atg%laﬁa@wpi% b?%%ﬁ“rﬁ%‘s@ﬂf?d\%m 46 of
t he covas noltidi chip Bing iscealetbgittt theadhéddvef20lamu@ alhedgbs of tiewwhipdi8loa b aideng

surface for q‘aisaor&e%eemenga@h%&adreﬁag%unﬁ%s&ﬂlgwe 8). The sub-assenbly 24,
the m cronol ding 26 and the cover ding 28 together formgo the Menjet

printhead nodul e phe subfasimblyd4 it uonaéd &nsaﬁ nREfoRbIARB 36 nﬁ%&&n%% AP fit in

angl ed, end-tosen t eser o 1 servoir
16 acts as a "% °dré°Pﬂf“a i?t\ﬂg%gﬁf}eg foTﬁa §?ﬁ§ggr(%$lfr8i§°h§'ﬁ "g‘tﬂ? (Fl gure
7) for four phtke eenmeldinggdnihewheaherse30 opert in@wlared snapnes ine tocitred)the chver f our
i nk col abs amelditpaneldrie filling Gungéls 831 @ soft @lavtomed, hfddsphetis codl@r 40 is t he cover

ol di ng 2 nq&a\g@@mﬁw@&waﬁ%ﬁs s Tty s%fgahg%}? o ilRemRnlig aig

PCT/ AUO0/ 01516 - rin I’n an
ver | appi g, TG OTEHFUR (o} o BHEemRRREmE Tl R fds 2 and 4
of the draw Wy inkTthihechip 180 al |l ow the Menjet chips 18 to diagonally overlap
in order to produce continuous printhead lengths fromO0.8 inches to 72

i nches (for w de Snep desails or ¢lips &4 prpjeetftpmithe ton @6 ofthecaverelding B8 (o cligthes 21. 0 mm
| ong x @554 r&me\ﬁhﬁmu@rzdr@eaaabg%memm%r@ﬁqs_ecti ve silicon nozzle shield

that is 0.3 mmhigh is bonded to the upper surface of the Menjet chip 18.

Each Menj et nozzlEneTAB S eRteidd@p aWSlpRAtside wan%latttﬁécdv&&ﬁoldxﬁ 2 wingdied to a

movi ng nozzl g, ﬁ?oso%ﬂﬁ%difn?@lef@%&?%ﬁ@ E‘ﬁﬁe éoWQr %1 Hg% dXsth ?ﬁgﬁgde“t

layers of titaniumnitr I on the
silicon subst 3t agyitablsbearing suffage for datg ?"é‘é’ﬁwﬁ' cpvtmeacksﬁﬁ ﬂf"&ﬂ%?) | ever

arnmi nozzl e assenbly at the other end. The p. TiN or "heater" |ayer forns
an el ectrical cirEgiSEb-gsmely 245 the Sigromelging ?Q)T‘Hdt‘FFecq"?ﬂ{m’&i“&ﬁsttPﬁﬁﬁr °fRe novi ng
nozzl e 3¢ posheMemjetprinthead ragduieriR. A pluplity of ieese@inthieixbrhodaies éistmp fihinough t he

silicon SUbStaﬁélE@enthlaQn& Féi‘anﬁﬁéﬁi@'di tSHAAR Bdservsir 14 %dk@&dﬂs&@@k@ﬂcaﬁ{&und the

substrate hol & a

prevent ed bet wZ‘“eﬁ (h'ﬁ)esii é‘db%ovmes H‘ll\(ldﬁgs i(?:?%uge org%rg‘kgglgghg Ol%gef"ﬂe action
of surface terflipyandRiecK EMYE: Thedpurdekrolors are ghapreedhongh twndxzmuam pul se (85
nanoJoul es) ifsnnals BB bfxtle éovert heldihg28intoahch pwinthedemstaktier | ayer, increasing the
heat er tenperature by Joule heating. The transient thermal field causes an
expansion of the heater layer that is structurally relieved by an "out of
pl ane” 20 defl ection caused by the presence of the other Ti N |ayer.

Defl ection at the actuator tip is anplified by the | ever armand forces the
nozzl e assenbly towards the silicon ink supply channel. The nozzle
assenbly's novenent conmbines with the inertia and viscous drag of the ink
in the supply channel to generate a positive pressure field that causes the
ejection of a droplet.



25 Menjet actuation is caused by a transient thermal field. The passive Ti N
layer only heats up by thermal conduction after droplet ejection. TVQE¥QML
energy di ssipates by thernmal conduction into the substrate and the in
causing the actuator to return to the "at rest' position. Thermal energy is
di ssipated away fromthe printhead chip by ejected droplets. The drop

ej ection prpsessetakes around 5 microseconds. The nozzlmrathédibs and wast e
heat go diffuses within 20 m croseconds allowing a 50 KHz drop ejection
rate. The Menjet chip 18 has 1600 nozzleg per inch for each color. This
allows true 1600 dpi color printing, resulting in full photographic inage

quality. A 21 nmm K chip 18 h 80 nozzl es.. Each nozzl e . shift
register, a transﬁgr%“fng‘@?ds‘? les i%bhgﬁ%‘? anaprpier lgﬁ’a"%?ﬂﬁ?ﬂl%aqg?%%?&’f‘or.
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shield. This. ield [ s i nag hi silicon pwt which is wafer
bonded to thé %%h?zgﬁi?egécéwgq&?rwg%ﬁ cébr)gh({%g%nrd()t ects the Menjet nozzles
fromforeign partgcl .and. wi b h ' ect nd.all gws the
packagi ng oper at i%h% }?%njgtecg'r?ﬁ%ﬁé %%mlanﬁ’ég%é\%m% P%"@?'?@ma}l"%’t gndar d single
si ded TAB fi IPRteHMpYloBaow e shisid thaticlad mavhighuip pended to\hs upperguefpcg of the
accommodat es Nidmgjetidbip18t chip 18. The TAB film 22 includes gold plated
contact pads 48 that connect with a flexible printed circuit board (PCB) 54
(Figure 13) dfach Memjessaalplincluties athelmoeladtia mctonortti issattédhed foi agnovingindyzlo f

the chi p_L6. by i sc@aBPRE bR, dnblllpfentil Byl JRRIR -8 PR ¥ ond
bads of Phe HEHERHES e aRghet oyt Ffecdrsosy s ACnE et PHE SHas PRCRIBIEn ars
the chip si ddever am/neazle assemblyat thgyysher ewl. e top EiN eroheaterzlayer fams pre f i r st

i ESt ance. Th&lqwiaala_slg&mmyim i8 fholated FoMthd itk BEsltride. SThe afodling Qodzas1 pds&iogﬂpLi e$AtBO
the rear jun ; L i nd the

{11 m 22 tgorheaink slbly Lanfd i boO g B iplod: e SRR | 00
fornms the flI dbpngls Byidically segeq arqund fhespbstrate sejes peripheay tyra HiNted@e Abulike 12,
The fl exisbl e dRCBorH4 piesenteddetwgknethe I'iNedm endithe nignivde nbirdet assembpyl byake dctien FAB fi | s
22 of each prgufidaceadiondetyhe nigonbdph data connections through contact pads,
which interface with correspondi ng contacts 48 on each TAB film 22. The

fllex PCB 54 is moANtferobddord®M, DY A\ fulte 265 RAGBUIES) W abPlicaAethd Bnfnblk BT RZ al ong

the angl ed si.dewal | 46 of. t he, cover no| di,n 8 0 e flex PCB B4 is
o ntaned T ieRRamer a1 nEfet Sk B0 Be peefife. TBE sl aeptid .o
nodul e 12 by 98¥sehan expangiop obthe heater fyer ti is(strugiyrplly retjevedipyeanpoys obplang’ aps
under neaioh andéfledtion causedtyntieqn@encd ofiht ythanTINegersi dewal | 64 of the ink
reservoir nolding 32 of the ink reservoir 16. The part of the PCB 54
agai nst the si dewnntfiectigh & &ternemater tpds ahplifiedbywde tevér aifh andliorestheltomle! 64 of

the ink reseryngQl i f; i i LS ed to 25
correspond i %é%'n{b%@%%@ﬂe ﬁgcdg ml%éfﬁﬁgl gﬂﬁnﬁe‘is’l‘rﬁE “6%215' ags@mbfg s AL e

ewal | . cover nol din so that) when the

r 1t hoaq modOmEnFo g a spdviSsus st ieatk Gdre oty TR AL S 43 of
the TAB fi | m positivg pressurgficldshat cansesthegjectionof PARPBI. The angle al so all ows for
easy renoval of the nodule 12. The flex PCB 54 is'sprung’ by the action of
t he def oamabl e pr Msmigt actypsian BZaused wytp teansienighermanl figldSkheipossivp A yarenlyo be
%a_gg I :c_efl agg NiRdats A by et Eéondaution ifeer Gropletejdction) ThérMe! enbrgy dik¥iFtes 8y cne@haﬁg th]ge

ilm22. ; . ng made o
an Acet - typeemef RRTR b 2 o, ARG AL %&ﬁi‘é{*&‘é{#&? D The Ths
film 22 al r eaRRgr-rkherRalignersyds dssipated gy ayramyhe pepihend chip b Gigstedgiropletsy 7 vy
2004 WO 011 42022irdpEfecAabiDinoceintikes aduid Imigeisaphds. BB npEzlagyefilis a8d waste hdae

under si dg, of  &if¥GselivfihiR 20 kikrbleconls MoMnk 430 KERRRIplejdMn hide TAB film 22 when
they are bonded together. The TAB film 22 forns ghe fl oor 34 of the

printhead nodul e i Memjet &85 £8 Hal 1600QEHTes Phrikchirbl dh doftir I Ai¥w i 1660 t he

pitch of the ribs 68. t.0o support flexibl.e film .Th dge he .;TAB film
D coal ot niP Eecelite FARRRER 6 dneliteRE phass MR S5 R Rk st "D
bonded on to ha§2%4 nogdes. Fich@ozzladgs yehift register, @ transfea ragisteran erpbleghte, and a

m cr onol di ng &bve trinsido@nSigteen/data conmdetiang drivebietchipel8. t he ri bs 70 for providing
the final ink feed into the nozzles of the Memet chip 18. The design of
the mcronolding 26 allows for a physical overlap of the Menjet 1o chips 18
when they are butted in a |ine. Because the Menjet chips 18 now forma
continuous strip with a generous tolerance) they can be adjusted digitally
to produce the required print pattern, rather than relying on very cl ose
tol erance nol dings and exotic materials to performthe sanme function. The
pitch of the nmodules 12 is 20.33 mm




The rnicronolding 26 fits inside the cover nolding 28, the m cronvol ding 26
y bonding on to a set of vertical ribs 74 extending fromthe t op] BMApf0M he
cover nol ding 28. The cover nolding 28 is a two shot) precision |nject|on
nol di ng that conbines an injected hard plastic body (Acetal) with soft

el astoneric features (synthetic rubber). This nolding interfaces with the
sub- assenbiwo @dA2depnded to the mcronol ding 26. When boREEAUPMEHE6p| ace t he
base sub-assenbly, conprising the sub-assenbly 24 and the m cronol di ng 20
26, mates with the vertical ribs 74 of ishe cover nolding 28 to formthe
seal ed i nk chanbers 30. As indicated above, an opening of each chanber 30

I s surrounded byS E@c&ffgﬁljaﬁ’ongghl@%ﬁhl}?ps l-gt}?@ﬁ'eﬁﬂéizle%ﬂ lrc]ia’f’ﬁsﬁ&rzlorsﬁ gade of a

hydr ophobi c, elas oner zl.es 42 of

the ink res e!s\?di“Fr°‘I'6°hmFﬁéll‘§de“f“ihﬂ%‘ igwafghpoperd teg\‘?g'i"m?ﬁrf?ﬁﬁl°§fhﬁd"a§e8 §ocate
t he nodul e 1grotects kheMsyjetatozAles ftoheforeign paisies argl contdd withiselid abjectsasér voi r 16

conpri ses th?lldd%'fhé;ﬁél&éx\ﬁgbﬁer%h%Eégug"n?yxék'i‘d alid nolding 76 (Figure 7). The
nol ding 32 is a sinple four chanber Tnjection nolding with the lid nolding

|76kt hat is bonde@‘?%@?ﬁ%b@w&%‘idﬁhﬁd singk ﬁade@ﬂxn PQHE@ﬁanécpéf e@mcn&mdor : gk

nk supply pipes ure rran no ng

76 to commnf‘g’gfreawstg ﬂh%c%mé%geﬁﬁ?% ﬁggfﬁ%hgt%fnﬁ{f ﬁﬁb 8%13‘%\/5?1 nol di ng

32. Labyri nt hlateé conttartipagp fibthptconrieet Widh aflexife pringeddireuithoard{PCBhSAdFigewed end of
the |id nol diRe®f #e.assthblyd0 and WikiRs céhtacRrse (Flg@x’eum)exﬂbﬁsharsbs aebiong tiehe channel s

80 during ch Pol\g;e hesi ve
film84 aft ersglhﬁ?m{l; ?&t%h%ﬁ%@%ﬁv&?&%ﬁ 77 f"B@l’; %\Eo&? SJi% %gThe lid
mol di ng'¥6 hé%l E‘él gikReadegkio beng pads of theMerpigt ‘i!ﬂé’s]i gned to nelt and hold the
nmol di ng onto another part) which positi nd secure the ink reservoir 16
to the punched) &’?&é‘t““ﬁ’é’t‘“&i“&‘h‘%&!ﬁ? Him 23 Aprll e iy Sifpavpls s ol appli
arranged al omgth¢ frentfas érthofint innirde. The Sb-asSembhe24gs thkewimed eves hnﬂmalaxfttler

def ormati on ?mEa Qitﬁ@reﬂr J@i‘cu&mmﬁmm&oﬂpﬁelytsbﬁ tHeltkipG 8 aRE@E TABIfiIAG has

been secured etkr} tg Pr%tsegt e?eﬁ%i#%* co Eigcg hé/c:ax?s th OIIrArEaﬁlnb ox%?s R t?oog ?1 d al ong

t he sides of rese easa receiving he clips 44
of the pbint H%%ﬁoéé‘hel’“m)\%adﬂqgﬂed&sl y descri bed the sidewal | 64 on
the side of the reservoir nolding 32 provides a nmounting area for the

flexi bl e PCB 54 aha flgxiblg PEBdca el edmpqre%téhampphqswer%%flh@2é2f al so
carries det aichch printhehdmbduld E withglatavenrections eireughootindct pags, @\fhndhhﬁeffécawdh V+

busbars 58 a gongf %&ﬁ&rt M%¥ ﬁﬁ;ﬁl T mﬂl}shﬁ rﬁedﬁﬁ?&l‘tt

punched) f oI g
assenbly 10 ’E‘B’“ f-ﬁﬁ“ﬁrg@g a °*f$1 sé@@?‘b%%)&n'fb‘m"? “P‘i’(i‘lé‘fg ;t aked to
the chasei s Ihe ﬂcvaP(Elhé4 hemntasmeélne@e@&ammtagovlthThFeTw filng 230fedch privtheates a
return edge bdhien2 bgmeaﬁ dedpresatire pid 6\ Bighre 7. The PUB I8 mgapd dndedieathandeasi | y

cust om zed fQf,, fonBh L dthe &%g@ﬁ@@ﬁ%@@ GMXIgng‘EEQS\Emmélam?g??ffdﬁf]ﬁea d't can

al so be exterde
assenbl i es 1@esFRypPir{p-dbe P%‘? fitkg Q?r Pasaing th“éf‘gi”%“ W“&Tﬁé a éef’ﬁ“r‘fé‘ﬂ’e?tﬂr %ne

chassis 14 for enabling access to be g rmrigld to the clips.44 of the nodul es

12 to rel ease t helFoHEVaL0HS theighgeseryotr P&ea%afhs 1Rk fegryoiy 10dsamgled iy 20
repl acermsnt cbrrespendovithribe sidepfall Bhef thochverasoldiftg 16T3vithnt fwhey the peitthead net al | i c

strip busbar syca8lean e il 8 RAUMK reéérvoﬁ'rl@ tVé" confa@t% ﬁ@ Gitthé"?)\ﬂ filrh 02 (i} adeftfde i1 m 22

on each printhead ated by an
i nsul ati ng sttF‘? fbobtgm?# gﬁ%‘ T}ﬁ;‘e als?m@owﬁufg&?a@{ @mo}l 8? mf’?%eeusiﬁﬁét s 56 are
arranged al orRFFoMds sprrs’ Bigeactipn efthtdesermpble pesurepad 62rweickedlopatrs 56

el ectri cal I y pREIQ istessiite to 1Rl applitd bndraalitainéd iebveen ds céhﬂaomfoftﬂaelei' PEB G4 b 22 of

each m) ﬁg»f‘gﬁﬁ gyi ding power to the nodule 12. The contacts 56 are
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go reservoir 16. The sub-assenbly is held captive between that sidewall 64
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60 for powswooidfee2 arrangenent is such that, when the sebrasmeniby 98 is
assenbl ed, the spade connectors 104 are arranged on opposite sides of the
spade connector 100. Tn this way, the ligkelihood of reversing polarity of
the power supply to the assenbly 10, when the assenbly 10 is installed, is
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25 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

30 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.



Actuator V- and V+ connections are transmtted to each nodule 12 by the two
6 identical nmetal finger strip busbars 58 and 60. The busbar sub- assemﬁg’f
98 is nounted above the flex PCB 54 on the underside of the sidewdl/l M4l
the ink reservoir nmolding 32. The busbars 58, 60 and the insulating strip
96 are located relative to the ink reservoir nolding 32 via pins (not
shown) promweodiidtge from t he sidewal | 64 of the ink reserepihvoomsisli ng 32, the
pi ns bei ng received through | ocating holes 108 in the busbars 58, 60 and io
the insulating strip 96. The Menjet printhead nodules 12 are clipped into

t he overhead ink reservoir nolding 32. Accurate ali gnrrent of the nodule 12

to the reservoir as ,a.co t.head
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15 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 undereath the TAB film 22. The
sub-assembly 24 is mated with the micromolding 26.

20 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 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.

25 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
30 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.
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The Memijet printhead modules 12 are clipped into the overhead ink reservoir
molding 32. Accurate alignment of the module 12 to the reservoir molding 32 is not
necessary, as a complete printhead assembly 10 will undergo digital adjustment of each chip
18 during final QA testing.

15 Each printhead module's TAB film 22 interfaces with the flex PCB 54 and busbars
58, 60 as it is clipped into the ink reservoir 16. To disengage a printhead module 12 from
the reservoir 16, a custom tool is inserted through the appropriate slots 97 in the metal
chassis 14 from above. The tool 'fingers' slide down the walls of the ink reservoir molding
32, where they contact the clips 44 of the cover molding 28. Further pressure acts to ramp

20 the four clips 44 out of engagement with the receiving formations 92 and disengage the
printhead module 12 from the ink reservoir 16.

To charge the ink reservoir 16 with ink, hoses 110 ( Figure 3) are attached to the
pipes 78 and filtered ink from a supply is charged into each channel 80. The openings 82 at
the other end of the ink reservoir cover molding 76 are used to bleed off air during priming.

25 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
30 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.



laf  "10900& ()- ~, 10%W& ()--9::::;;;&uVv70"!'S "S10% & ()-Y10% & ()-L
10% & ()-&l0% & ()- 10&& 10&& 108&!"' | .!1109R&& ()- & z; <<:K::}/\<uv7107" w\}gﬁm’
109%& ()-10% & ()- mO0% & ()- & 10% +& ()-!t& 109%& ()-!f
10%&' () - =mp{ ?e @AABzX6uV70" !\ "' 1 10% 0 s
& ()-@&$10% : & ()-"10% & ()-!H 1 10988& ()-d b! 109%& () -G :
1098 () - BeCF@B‘E@gBEEEV\A’ [M7O"1\ ' 110% 10:: 10:: PCT/AU00/01516
10:: ! p610% : & ()--!" 0! 109%00& ()-!b0! 10%+& ()-'0" "' ! 10%JU& () - @GEEQE] EaEpE&F
0GIBM7O" I\ "1t 91 109%&' () -3 F10% o0& ()-- T40% o& ()-F10% o0& () -
10% o0& () - &ML0% o0& () - OGOHVHI | JK} A?M70" 1\ #10% 0& () - F910% o0& ()-s ) .
10% & ()-!a9 10%10isedbe noted!tiddd HereSs 4n overtiplRURRE e NNG, PROBHB70" ! 10' 0
10' o . . . . : .
10' 0510% o& (§TEHIPLOR SgFmines Mhish gogzlss Skihp pyerieppingRasions of the adiacghty gogos: () -
00 050 OCPPaBVBY bP are tegperugedi 00k Mk &' () - z! af F 109K () - f, Z10%W& ()-S
f10%V&' () - 10%/&'()-&%0%/&'(%- PeRl'S; '
UUVOXWU3MBT0! : ' 1ApdpwrinBiguse {5 of tipoggawingsg the degignpfgig anadylar Mot proslead’ () -f! a
y" GLO%VMVE: () -absemnBRAOVENIWs-thn@s oY YYHed Yogadiat in b @8 chd conti@ffaon( dtid-' Z10%& () -
1099 1099 therefore possible to build a multiple 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.

10 Figure 15 shows how a multiple Memjet printhead system 112 could be configured
for wide format printers. Replaceable ink cartridges 114, one for each color, are inserted
into an intermediate ink reservoir 116 that always has a supply of filtered ink. Hoses 118
exit from the underside of the reservoir 118 and connect up to the ink inlet pipes 78 of each
printhead assembly 10.

15 It will be appreciated by persons skilled in the art that numerous variations and/or
modifications may be made to the invention as shown in the specific embodiments without
departing from the spirit or scope of the invention as broadly described. The present
embodiments are, therefore, to be considered in all respects as illustrative and not
restrictive.

20
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1. An ink supply device for supplying ink to a printhead chip, the device

including a molding oi‘ a settable material, the mokding being a two shot moulding

6 having a first part of a first materia) and a second part of a second material, wherein
the first part comprised a plurality of collars of a Irydrophobic, elastomeric compound
which seal about ink silpply nozzles of an ink reservoir.

2. The device as laimed in claim 1 in which the molding is a precision injection
10 molding,.

3 The device as ¢laimed in claim 1 in which the first part is of an elastomeric
material and the second part is of a rigid material.

15 4, The device as dlaimed in cloim 1 in which the second part is a molding of an
Acctal material,
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