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.OF : MANUFACTURI NG A FOUR COLOR MODULAR PRI NTHEAD Fi el d of -t he

ntion This i n%'ﬂl'ﬂM'M”umlmﬁmes to a printhead assenbly. MPEE/AU00/01512
icularly, the | lates to a pagewi dth inkj eRedefved4ndasth 2002
bl y. Summary of tleesd~nventi on According to the invention there is

| dedugy met hod of manufacturing a printhead assEnbly which includes the

s of selecting a mcronol ding sub-assenbly, the sub-assenbly conprising
inthead chip, a flexible pri ntedlcircuit board (PCB) and a

oN

m cijorml ding; attaching the mcronolding sub-assenbly to a cover ol di ng' to

a |Upriy fﬁ) oy MANUFACTURING & FOUR COLGRenb! v;
a

ching a pIur ty of the nt hea jul e o the ink reservoir
assenbly in end-t o- el Hpm &;&) .umrglnglnkhcothe

rvoir sub-assenbly and testing the conpleted 15 assenbly. The net hod

i ncl ude formng the nicronol ding sub-assenbly by applying the printhead
t o Elgld efiths Inyenlionyg t he chip to the PCB, applying the PCB to a

omol di ng and seal i ng the PCBtoth m cro fl ui tlght

er. The ndtsigentienrelpiss forpdrrinihgad aszea Ve’é?ﬁcﬁg'?‘?'ﬂ@i}gWF H‘V%if’ﬁf%a Dppl ying it

he PfiBa pagowiblieinkjettpriaticadmysemblgl ude forming the ink reservoir

assenbly by bonding an ink reservoir base nolding and ink reservoir

r nol d| ng toet her, the cater nolding having ink filling nozzles at one
L. PBdO% ngs at an opposed end. The met hod may t hen

and Dt HA KA 0 ST :‘. A%l 'Z p

ude attachl ng. t he corrpl eted ink reservo rigid
si% far ‘h??P!Eﬁiﬁgltﬁg‘etlﬁ’Fé‘i%ﬁ%?Feﬂp@ﬁﬁﬁg’eﬁ%‘h‘?". Lﬁsﬁ@f’ﬁga% yealﬁncl ude
chi ngssambly evhich lirgludesi thetstepsof r cui t board and a Power supply means to the
reservoir sib-assenbly to make electrical contact with the PCB of each

*@doo2* - selecting a mictomolding sub-assembly, the sub-assembly comprising a

printhead chip, a flexible printed circuit board (PCB) and a micromolding;

attaching the micromolding sub-assembly to a caver molding to form a
- 10 printhead module; :

férming an ink reservoir sub-asscmbly; |

attaching a plurality of the printhcad modules to the ink resetvoir sub-assembly
in end-to-end relationship; and -

charging ink into the reservoir sub-assembly and testing the completed
15 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 scaling the PCB to the fnicromolding in & fluidtight manner.

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

20 The method may include forming the ink reservoir sub-assembly by bonding an ink
reservolr 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 inhibitingitorsional displacement.

25 The method may indlude 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 cach

L
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17 MAY zOn4 WO 01/42026 -2 PCT/ AUDO/ 01512 each printhead modul e whérd M0
printhead nodule is nounted on the ink reservoir subassenbly. The nethod
may include, after charging ink into the reservoir of the ink reservoir
sub-assenbly) sealing the air bl eeding openings. Finally, the nethod may

i ncl ude capping the printhead chips prior to shipping the conpleted

assenbl i eswoumks Descri ption of the Draw nes The i nveRCT/Atoossinow

descri bed by way of exanple with reference to the acconpanying drawi ngs in
which: io Figure 1 shows a three di néAsional view, from above, of a
printhead assenbly) in accordance with the invention; Figure 2 shows a

t hr ee di mesash printhead/inedule whasreaghenripiheadrhodulleds mourtedhon the ik geseroigsubhows a t hr ee
di mensi onadssenXyp! oded vi ew of the assenbly; Figure 4 shows a bottom view of
the assenbly; i5 Figure 5 shows a three dinensional view, from below) of

the assenbly wrkdm@Béd BayandlédeCatier Eliatiiig8niBinf thd\@ser@ir cFthedhit REGRSH scal e, an
end view of ,the . Ss%%mxl#ﬂeaﬁjb(i’eléﬁ?: ze%i} \s; on the enlarged scale, a
§ VI@% o] n%gy? 2'

sectional ‘en he "asse gure 8 shows a three dinensional,

oart o o of Finay. BenfliAdady TR EoBhe iniReARABIBad o Hiffllsthe S1oVe

Fi gure 11 “reedasssmblissonal end vi ew of the nodul e taken along line Xl -Xi

in Figure 10; 25 Figure 12 shows a three dinmensional, exploded view of an
i nk reservplile .4 iGn 38k Brhwines! Jure 13 shows a three di mensional view of
a flexibl T of the assenbly;

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

10 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;

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

Figure 6 shows, on an enlarged scale, an end view of the assembly;
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
20 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;

25 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;



17 MAY 2004 WO 01/42026 -3 PCT/ AUO0/ 01512 Figure 14 shows a three 17_MAY 2004
di mensi onal, expl oded view of a busbar arrangenent of the assenbly; Figure
15 shows a three dinmensional view of a nmultiple printhead assenbly
configuration; and Figure 16 shows, on an enlarged scale, a sectional side
view of the bonding of the printhead chip to the TAB film Detail ed

Descri pti owomiistobe Drawi ngs. A printhead assenbly, in acTaveansaz with the
invention is designated generally by the reference nuneral 10. The assenbly
10 uses a plurality of replaceable pridthead i o nodul es 12. The advant age
of this arrangenent is the ability to easily renove and repl ace any

def ecti ve nodul Egurd 24 shows h¢hreesimensiopal j€xplofied Wewe bf mpuskar axrangerpéntgf they scrap an
entire pringResy; assenbly 10 if only one nodule 12 is defective. The
assenbly 10 conprises a chassis 14 on which an ink reservoir 16 is secured.
The printhead nEgutk &5 shbds akifee diMedsivhil)viedt dfaGhachlé pridtiead he&sBlyoi r 16. Each
print head nopdul e .12 ig conprised of a mcroel ectromechanical (Memet) chip

18 (shown 105 gu{:tlglé;ral"y in Figure 8 of the drawi ngs) bonded by adhesive 20

to a Tape Auto (TAB). ] , i i ectrically
connect 84 (o ¢ e ESs otk Ueie; ffond s pleBr e it

sub- assenblnyinthgadghindp thedl AR il hed to a ni cronol ding 26. The nicronol ding 26
is, in turn) supported on a cover nolding 28. 20 Each nodule 12 fornms a

seal _ed uni tD .ifeg.l{e E d'ml’ll £RE ‘%. ;'nk _chan‘pers 30 defi n_ed in the cover
nmol di ng ZS,MM ying ink to the chip 18. Each

i nt head dul i i . NOI L |.di. t
Pl early i n B quigbitd SelSHCR apdhdnd i BRE NIiof Rtk Phed gerk BTN TOP)
suppl i es t Hhe seferencerymer) 40y The asf?“‘ﬂ%ﬂ?“ﬂ%@ rRlty of Frplcsahle PRaeady oir 16 to

form a sonphaluies 32.iThe hd\qanﬁagadietadarasmm_bl iythl:@bi_liﬂyhe easiikrempseandaeni®e 16 25
thensel ves At QBRI hREulesSI2 it BRRLEHBly 30 TG IiRi AR ARG B85 hfe_Dbe
configured to . fo mi"&’@’uﬂn h'ﬁad assegg#y. (Ji(} 9f a desired width. The 8 inch
modul ar pr i FPHEAESHE ’§/° Hore APy Y E W fie i nvention, is designed for
a print speed i nkf.low rate that al]ows up to . 160 pages per mnute
Pt ing t . 1600 saPREE & Ctpe {4 ih i OriRser P65 BEinlER: i head
assenbl y, afrinthead medutes 38 agoin surn. atadhedhto themsepigirtbunt ed in a printer on the
opposite side for double sided high speed printing. i 7 MAY 2004 WO

01l 420285 PCT/ AUBGh@tisthead rgodnle 1@ dsscomiprized ofpmricecelegisemeshaniqal (Memiet) ehdp nost
clearly in 18 @ghowa nfostdledrl e Blpae 6pthe didiving)dofidea by adhesitd 0 tpa Tagehead assenbl y

| 0 is the ] i i d hip 18 and
is seal ed w%ﬁhﬁ%ﬁmggﬁég?g@?()%? éfgndma%%egéee‘gg%?gfﬁ@e&cﬁiltgn1$§ﬁl§n bot h
ST des. Thi sI% Opeiia Homd ied AL tprm heheameliod sy s8ediglRA 24, g The
sub- assenbl picRmalding2fn Fhaimisronodding #6 isrirctuonsipderteg oR 8 covEhinglding28i ng 26 mat es
with the TAB film 22 which, together, forma floor 34 (Figure 11 ) of the

i nk chaeter s 30Eadh mddsledderms astatbdmgit ¥8h fophimdefendebtink cidberpdtidéfimed f | ar ed
manner in ajplitod§ nfidihgEs, fhe Vil chibett 30GupplyifLink &F théléhip 18, EhdhPrihtbdael s 38. A
soft el asmﬁ{#l&gihﬁﬂr% ?&959esé’r94i1|§§]1¢%03ifsh%{ @QQ‘S@ %J%f?iéﬁur%?’i??df*&”e' 38.
The col | ars™4 seaF ngty engage w cém) enentary T g 10 rormati ons or
nozzl es 42 (hedgwings)of thefink meryoird 8 thabsuppliss ity Tapmedules 4 2 bithlessties er voi r 16

t o duct i nkintoxthé feeerwdiv 16 td frm a complete 8 inch printhead assembly 10. The ink reservoirs 16

25 themselves are modular, so complete 8 inch printhead arrays can be configured to form a
printhead assembly 10 of a desired width.

The 8 inch modular printhead assembly 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 assembly, of the same
30  construction, can be mounted in a printer on the opposite side for double sided high speed
printing.



Snap details or clips 44 project fromthe top 36 of the cover noldi hfM2B2000
clip the cover nolding 28 rel easably to the ink reservoir 16. The TAB film
22 extends up an angled side wall 46 of the cover nolding 28 where it i5is
al so bonded in place. The side wall 46 of the cover nolding 28 provides the
TAB film22 with a suitable bearing surface for data and power contact pads
48 (Fi gur e®014Wpe sub- assenbly 24, the nicronol di ng 28CHAHOMA2 cover
nol di ng 28 together formthe Menjet pn4nthead nodul e 12. A plurality of

t hese printhead nodul es 12 snap-fit in angled end to end rel ati onship on
to the ink reservoir, The re voir 16 ac rrier .20 for the
rodul o5 15 and A TAbeYaGE ADuEedpost elptvdn P it i B yan)
Magent a) Ybéart@fithaprnthead@pseniyVR)js ther M@qut)ghlp 1 idhe FABfImMZR és kondasnalto ed

t hrough t heheichigils h&ﬁi@keafeumlﬁhl& adBstve 20 ARuAdMPsdgesf eHereBipA8 oh BbA sida h

pri nt head qﬂg &pﬂhﬁzﬁ%h@g %&gn%g ?utt up to one another in an
u

over | appi ng, ang n-as | clearly in Figures 2 and 4

of the draw “gsrheglﬁ' aiseln@ ﬁ:?h&@%&ﬂ%tﬂ\é"rm n%nn (ﬁ& ’Ptﬁ§ %&dpmgz@‘rxg%g“a' ly

overlap®in order inches to

72 inches m%fhe\m%fllmml%nsﬁf\er@yn aﬂamlﬁéf@aere demperf ) 18 is 21.0
nm | ong x Of thelcaven moldiag A dTHe. cBambardﬂOgipen;ﬁapﬂa(ﬁdenannuen stobBéoﬁthe]mi e shield

that is O. %lom sg@defae hﬁngedn&l@sé bsesompa@{omaﬂé hadsp Hatlcmar%?fsm et chip 18.
go Each Nbg% attached to

t elastic act
2 o ng. ndsnesl hetesie onet & Tog pqlir P SFRIBEY fesdt MR Rt BB n ot
| ayer s 10f fqmlamnnamwrplﬁﬁ dFigmieN) of thetesegyair meldiag f2of tbQ)m&FFS%FM@htfrtOon t he
si | i con sulagdtinkitethatchipng. end and a silicon nitride (nitride) |ever
arm nozzl e assenbly at the other end. The top TiN or "heater" |ayer forns
an e: ectrical Gnagdbidils 6héliph44 p‘rojestghﬁﬂ mdtdpgg(rgsgglbgognixcalgglfgggc&cgde? The novi ng
nozzle is over an
o ol yQC L Ir?hfap,g‘éﬁ reléL:ZabNatXéhZEQ{ah restda

at ext’en roug the silicon substrate. The ink

supply channel 437 %%lﬁn%%“e?(ds%?%hg e%rs%%n% f@é‘@é\lam&lang%r@ﬁﬁﬁ“ phery

by a TiN seallng ri rimand the
ni tri delSno2%A ssbagdfémlwbl}hetswé “QHl"P 8F°V§UP?1§’@§ ?gé’i‘&vl'q?hthﬁ UM i cron
gap. A 1 ni22with @suitatile Be4ring gurfade fom Hate ardiowargvotictipadssdB (FiguraBpl i ed to t he
termnals of the heater layer) increasing the heater tenperature by Joule
heati ng. The t riwsutesssenitihe?4rttle nficreindlding 36 esd thecaysasiding @8 tgethdrdormeat er

llayer that gheMéhj emmeaiﬁwduleeﬂzl ﬁ\f,ﬁﬂal#ayofmse he@d mBHIRA2 sARfflt@ct i on caused
by the pre act uator tipis

anplified 895?‘ﬁ8“4‘8\78$‘°§‘\&‘?ﬁ‘5 ’r?a°“f‘° PSZ“?‘ ‘?Sﬁm‘ﬁé c’lthsrége'%‘” war% Ny 2E0War ds t he
si | i corka niordhgypedples A2 pridnrovidas énkilysts f2 (g htfrfour lntﬁpmer:?vmbmnﬁ?es with
the inerti a{eﬂadanﬁlﬂmmxs:ww)gma‘fotnmkcdwsaracmdmenwpmﬂgh cheawddddluat 0 generate a

oS L1 Ve PIge of helle! faling AR nbleRehbAlk P, 3 droplet. Mo et

actuation i s cause tran rent t d The passive Ti N | ayer

only heats up I el | energy
di ssi pat es bﬁ{?ﬁl>hﬁpgﬁgm%%ﬁgg§%# taﬁ?ﬁg;gi:p&ﬁ&fggﬁg&an EEEFﬂE) causi ng

t he actuat & Btrafeé’t"ﬁﬂshd‘faﬁlyf g“r?ast 154K o aHaY

di ssi pazsed chipay8 fordiagenalip oyariapinnsded tampquchsontinuoys e@tmebh@h%fro & dr op

ej ecti on prifhests 72 alchd (RF wide dormafiritensy @Ribtglsnd. The nozzle refills and waste
heat diffuses within 20 m croseconds allowng a 50 KHz drop ejection rate.

The Menj et chi prrib&néﬁj&ci:m@lmzmhmso Ojﬂﬁiivfl@d’anﬂm’éhmﬁﬂigﬁr.‘\ This all ows

uarity. a 53eRYe iR nofid Bl Yl i S Hifs plhobd'o nBRE AR H G TEDT

regi ster, aVempigifoipels. reglster an enabl e gate, and a drive tranS|stor

Si xt een data connections drive the chip.18. Some configurations of Mnjet
chi ps 13 r Jfpgh Memigt peszle includps athermogipstis aﬁbai‘iflt’eat isifteahed o2 mEVIREMPHFachi ned

si | i con pardssemdblycTihe sstuaaf kas thosuwledratlpintiépendentlnyerssof tifanimen ofride (WNWwbfter . 1t 25

protects thg. MableBto AR En the SMdnQRLIRIAE 2tk ’éhd?z{nai sﬂe@d fi@iat atkidep th sol i d

obj ects an ope | Q0T eld.. The TAB film
22 is a stg]ﬁ‘ffa?rdy'i‘)zf‘}&fme&g?qd%ghcl‘g@rgc{ﬁe% Pt se efgla e?{% " %o and copper

| ayers. A stlestricalciropitiviiel is ésolated fromihedink b)hmgldiéfhemmmgznw pasigngdnc| udes
gol d plated contact pads 48 that connect with a flexible printed circuit
board (PCB) 54 (Figure 30 13) of. the assenbly 10 and busbar contacts 56
(Figure.14) of busbars 58 and 60 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 Memjet chip 18. The junction between the TAB
film22 and all the chip sidewalls has sealant applied to the front face in
the first instance. The sub-assenbly 24 is then turned over and sealant is
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This is done to conpletely seal the chip 18 and the TAB film 22 together to
protect electrical contact because the TAB film 22 fornms the floor 34 of
the ink chanbers 30 in the printhead nodule 12. The flexible PCB 54 is a
singl e sided conponent that supplies the TAB filns 22 of each printhead
nmodul e 12 WQH43$ a connections through contact pads, \ﬁﬁ?’éﬁ“qlﬂgérface with
correspondi ng contacts 48 on each TAB_%_i | m22. The flex PCB 54 is nounted
in abutting relationship with the TABtilm 22 along the angled sidewall 46
of the cover nolding.28. The flex P 1 s,.maintain Ln electrical
contact w KT laﬁgﬂfﬂg’l* ‘ﬁ\aﬁqeg@t&f‘m@%ﬁﬁgﬁéﬁm e s%ﬁﬁf'gﬁﬁf ymﬁxeans of a
pressure pakpngd iy fivigjeally sqajed axwad thepbsigatghelesperiplisey bycalil sealing rig. lkong a
cor r espondieétion iSpregientdd betoestthd TibKin hnd thenitritle noersessssmbly bynhediction &2 of t he
i nk reser V%r'facé‘@nsé%h@\'_‘zﬁé‘i I“icg‘t“\,%Pe PCB 54 against the sidewall 64 carnes a

. e

62 pin connector e Si 1 64 of the ink reservoir nmolding 32 of the
ink reservoir 16,i r j L9eHR flm“% he cover
nmol di ng%16 SO t é%’,ﬁ"‘gﬁ%g‘lr‘n‘gﬁh’té?’ %ﬁ?ﬁé%q‘q&%‘%%)%gs%%mtek togl? E;ethé nk
reservoir eaterd4yer isrepsing the beatepemprrature b Joyle hgabne. (i, gansig therpal 84 hose of
t he PCB 54 caukbsananpingiombistbe ldateolayer that is stusojuralbyrrelieatd yfant"bw ofiplene”e 12. The

fllex PCB S54efitiornRiledBy tYrdsiiRe 8Ghd QRer@iN ih&. def or mabl e pressure pad 62
which allows for positive pressure to be applied and maintai ned between the

contacts of thepddegionRfHRe 2ctuaddtSipid¥npliABi by théNedet-arnl BRI fG3cEd MEMZleNg 26 is a

precision injection di.n de of ~an tal _type ~material. It
accommodat & e’fﬂ_ﬁlg t%%{ge%t’e sé]Fﬁ%BE@E’uQW %hﬁ"'}eﬁg%ﬁﬁﬂ\%z%ia?sﬁ]mglgsg% F%"é&g attached) and
mat es wi t h combinesovigy theyiseigp arg vigousdrag of dhedplt g thpgupply ehapre! W)genssate pe under si de
of the m crposivediresgure fielf kavéadses s pjacticn of erdroplee TAB fil m 22 when they are
bonded together. The TAB film 22 forns the floor 34 of the printhead nodul e
12) as there i sMemjetgttuatidn is cdusedtly aitrahsient theymall fieldt The phssivp TN layasonlyhe ri bs 25
68 to SUppcflre{ltfgp%tﬁ%ﬂi%m Snddclish afj-gp&oﬁ&gzgeétim. Tﬁé}ﬁxial-lé'%%g !Iilgsri‘iba?eg by BRimapN the

under si de wa . of, e cover n;ﬁ dlngg 28. The qur? qnded on to 100
m cron W d&onqueioniptothe shbstrate apd the nk rapsingthe RoMaaHUElRIP fER 6. A channel
72 i s defi rpesititre Thermal anbrgy isidisipatéd dvary fromah¢ plinthead ¢hip by gieckedidrdpletseed i nto t he
nozzl es of 1thR@ro¥REGdn frbeR ids ardehd BRicSEbER. THe nbikfe By MBWadlt ARGt 26 al | ows

f hysi | er.l f h j . i - h b di
| ne. Bov bt armtrostclfe Bl R a ST kPR b MR AEEY 7 i th &
generous tol er aﬁﬁeﬁﬁeﬁgﬁgﬁmab&oaqs%%g §gr igahg{%cgéed .%egq&.ompsraggwg&?édflzgo required

print pattern, rather erance no gs and

.

r he 1 Telying on ver .
exot i c 3fht elpi edles prptingeresylting ip F@ rhaegraphiniciagpaalithd 2bmmeEMIK thipl&pdul es 12
i s 20. 33 nrhas 528D hoddie¥, BA2D Ao2Ae hadld shFDRGistP"a tridIf r@ikted, An Emblergater amdw| di ng 26

fits insi dedritvbera,fsme?.rsiﬁpéndiaﬂago&%cﬁoa%v@wcagqls.di ng 26 bonding on to a set
of vertical ribs 74 extending fromthe top 36 of the cover nolding 28. The

cover rmlt dhng Zgorhfcoﬂ?éd’fﬂiéﬁg&{MexﬂEt?ﬁilﬁ'l@r_%?!rl]ifa aﬁﬁ?il@fhié@hﬂ!s'ﬂ_@zzﬁe{}ﬁkl&or‘b' nes
an injected har stic.bo cet a el astoneri c f.eatures
(synthetic ¥ ABKE ?Cﬁ*f*ﬁﬁli i‘h%’nﬁ%’fgﬁiﬁ'b‘sivf#eé%%g%go%ﬁ ?‘H’t f#écers%tghea%g%%I y 24
bonded 2% timetests e Meplied npgzles Gom\fgreian pasticlescind pantachvighcsolid pieqsvand

sub- assenbl gllowe hePhdkagingopehifiostalde agRoitd y 24 and the mi cronol ding 26) nates
with the vertical ribs 74 of the cover nolding 28 to formthe seal ed ink
chanbers 30. AsThdTHAB &l 92 Bla@iafdardsinglesided TABAfimambriet affatyimidie ands

surounded B R5ea WbFucdhuihieee Mo HFSE 18O ThBGARLI AR @ MRde of 2

toneri c conpound, seal.s al nst LNk nozzl es 42 of
the ink restpfbrontagipadsifshal qonpeqtwi ai‘&’“glﬁ PFWE‘?%EY\%&%&&% 34 WHcate the
modul e 3@ WY bf thesgseobly 1 @artdibesbiandontacts 86 (Figure 4@ of busbars 58 and 60 of the
assembly 10 to get data and power respectively to the chip 18. Protruding bond wires are

gold bumped, then bonded to bond pads of the Memjet chip 18.

The junction between the TAB film 22 and all the chip sidewalls has sealant applied
to the front face in the first instance. The sub-assembly 24 is then turned over and seatant is



The ink reservoir 16 conprises the ink reservoir nolding 32 and a lid

mol ding 76 (Figure 7). The nmolding 32 is a sinple four chanber injectibMAY 2004
nolding with the Iid nolding i5 76 that is bonded on top to forma seal ed
environment for each color ink. Ink supply pipes 78 (Figure 12) are
arranged at one end of the Iid nmolding 76 to conmunicate with ink channels
80 defi nedwonnisdess reservoi r nol di ng 32. Labyrint hi ne, RgUAauhtditc air hol es
82 are defined at an opposed end of the Iid nolding 76. The air holes 82
are included for bleeding the channel $°80 during chargi ng. These hol es 82
are covered over with a self adhesive film20 84 after char ing. The lid
nmol di ng 76 appdid tecthe reartipnction. 8is iy gang to qomaptetedy sealdeasqhipnidoand ghe AR tilhd hol d t he
mol di ng 0Nk topeRére profeay elektriohlicoitad ®sdatideqli PAB! f3AQD fermt ke fiobk34 ¢fsier voir 16

to the punghe . | 4. Additional heat stakes 90 are
arranged a?oﬁg@iegs%géﬁgégbtpggggﬁﬁlﬁgﬁw. These stakes are shown after
deformation in ki . fe t: NE j i ervol o 16 has
been secured t(;ﬁ1 ¥ %lg;ilglﬁgggisgtl%ﬁs} e?ﬁ%‘{a\%?ﬁ‘ &%gtrtfrlég??dggés t@}&ggﬁé&eﬂﬁed al ong
the sidés &tchprintheadmpdils 12 Wi dptafignnsstions r?‘hﬂhéa‘%t%l’?ﬁsr%*&%] DI ¢l i ps 44
of the pri cordmspehdimgcontass 4B2n edch TARSiIno2S The fHexsRGB Hid motiited wiatiettieg | 64 on
lloxi bl o PELDEsLAE MO TAB T2 dbng holihiltd ARDAR IO (e Alme 28 Al so
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puncggflm f1 aloflg 6 c@teepdatiagle dngdi®t sidewald 64 6f the ittkarekeivoir Mdldiig 320 tharinknt heag .

assenbl y . el il e : : r . taked to
tho. chassi S ibD & Ak BHEo RO s Basalind e ORLRLSn Db it o 227,

return edge 94 h%rsidcw&i?dﬁgheﬁ%r%semnﬂfx&&%g3?0&9@4115’5{[&%#% Q 4 éHECha”i cal

strength. The chassl s 1 eas stom ze or. prjnt nount i ng
and any f urcPREPondayith tﬁ"cﬂﬂ‘i“’f"iaﬁﬁ%?fetf’? CC{Y&H%%{ﬁ 65€§P tﬁ?&"&lﬁ’&é}& Rrigt %ﬁgt h to

provi de nulmddpled?2 s matgdsto dfe ink iesertoira@, the cantrolsi48 of the TABFilNi23 evipef againsit
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gai ne o] i ps 0, e r . es .from

t he ink re?g’%\(%‘i i Q‘lrgngf l(’)&é]ee?lcélﬁ? Fﬁtﬁ##@%@é@g%ﬁu&ﬁ g%%‘g}"gﬁa]%g&of t he nodul es
12. Thin f ipegjiye psessyrptoahetapplied andsmnaintgingdaaiwgen thsgontacs HahelrdGB Shand and v+,
respecti veltye TABfiich22. TAB fil m 22 on each printhead nodule 12. The two
busbars SS and 60 are separated by an insulating strip 96 (Figure 14). The
fl exibl e, fingeThe mik®moRlitg6tisa fécisidreinjettion mgddingxhale@f oAt type de edge of

each b ar ] 02l i nt
cont act Thaduadh. Resoh aé;%%? i P S Gl GO LY SR Pl Rl B over to
t he modul e ™M3es WihdhecoerRqldingsgS- or ¢ separated by fine rib details on the
underside of the ink reservoit. npl ding 32, A busbar sub-assenbly 98,

conpri sing the @gﬁtg%&égx,gugés HHNB" 'f"r‘?&’gidﬁgm‘%’f’fcﬁ ‘?z“[‘?% %’b @%Vlﬁq\?“f’%"){trmunt ed on
t he under sifdethoTABHidmEP thewthey Bbaptied tagethen Jbe FABHIM3R dormg thg flopf 34tofie i nk
rﬁserygir ljtﬁepr-iﬂflﬁadiﬂlbdlﬂéliﬁﬁéﬂdlbfcis&pb\%hdtr@oﬁﬁiliiﬁt%rﬂﬂ}edmeﬁmtofﬂiedﬁm|! 6|4 and
t he si . : singl e
spade. cohneid e b ABaAEHEh THELEN (RPTAY il MU Rt Sdsgf P 1
ground. TwoheRyeemRlgngédt ors 104 are nounted on correspondi ng protrusions
106 on the 20 busbar 60 for power. The arrangenent is such that, when the
sub- assenbl y 98TheschipSdppander onth A0 mucrn widarRs IP datrun i lepeth ol theanged on
opposi t e sigiesnwldidg®s. AphaheelJ3ndetibalbeiv@en the ribg i for prawiding the finallirdd | hood of

reversing pRldinlolite RizzIEd W HRMESjerHpRIBY to the assenbly 10, when the
assenbly 10 i1s installed, is reduced. During printhead nodule 12

install g4ion or theflah MM nicrdnRidfy 26 loWh Ror b phydical GVEMPOE He Mehfet E

di sengaged, ,cuttin ower to.the. ule 25 . To assenbl e thé printhead
assenbly 10V lk/@rﬁg'éﬁ’e #F pUted i aghng?gecf“ésgﬁ’gﬁ} T F’PS Efmﬁvyijogn%i ck and pl ace
robot, whi cepntnueys siiip wish ¢ peneigyy telerager) they @m@peqlw%cdiqgﬂaw Qesmdugsibps 18 to a
TAB fi | m boreghifed pafitgatteriisther shaf lfélyingl éh Veascldse eteracempldings aml eXB film 22 is

pi cked, bu ; ' CH i i 70, TAB film 22

t hat acceptn}s?l t %{'tg ?%mféﬁ%ﬁﬁgﬁggg%nhghﬁ% ggfiteé;mé%@s\?\%ilégg%:&g% functions as a
seal ant) applied to the upper and | ower surfaces around the chip 18 on all
sides. This operation forns a conplete seal with the side walls of the chip
18. The connecting wires are potted during this process. ‘




17 MAY Z00 WO 01/42026 PCT/ AU00101512 -9 The Menmjet chip 18 and TABmil#mngg@,
sub-assenbly 24 is transported to another machi ne containing a stock o

m cronol di ngs 26 for placing and bondi ng. Adhesive is applied to the
underside of the fine ribs 70 in the channel 72 of the mcronolding 26 and
the mating side of the underside ribs 68 that lie directly underneath the
TAB fil m 230 ihAmeub- assenbly 24 is mated with the m croomauoiioig226. The

m cronol di ng sub-assenbly, conprising the m cronolding 26 and the
subassenbly 24, is transported to a maéhi ne containing the cover nol dings
28. Wen the nucronol di ng sub-assenbly and cover nolding 28 are bonded

t oget her, the TH® nigtopplRing26 fitsinsidetheepvermeldiog A8 dearmicthmolding 26 of t he cover

nol di ng 28 bofidih@én o @ sk dRV@tcalibs 74 efﬁﬁdiﬁfﬁoﬂ)ﬂaeftéﬂmc&%efdd{/érfihﬂﬂdiﬂg]ﬁgs ar ound
and is glued to the sidewall 46 of the cover nolding 28. The chip 18, TAB

film22) mcronThedong mofiin XS is OMRY shoDpreifien AftchcnSRoTBinY thadombmesATP| €t €
oD et B o RS ERME pe Q or R5L RUSRE DORRL BeORRET 0 20

ink inlets 3 76 are

bonded tRogdBlding insriacss ith thesub-asspmbly &4 bandedi thernicrompiding26aWhembandedn 84 i
pl aced par tintalplaye they Base subeasseintblyp cdnhpeising teasb-82erslsly 34 amiahe iniradailgimget el y seal

the hol es 8, mbRORiHRETrEdal A5 Alof IR Rofel HoRiTdD8 2 forflfhe! sB4IEH ihk Ehallirs T €S€T VOI T
16, the hol sm82 are seal ead y tohe fﬂ%m 84.&%he fdr?E regservloilar ZLk’ggrlss t hen
pl aced and fieat staked on to the nmetal chassis 14. The full length flexible

PCB 54 with a cyshi.oned adhesi ve. bagcking i nded to, the 2o0_.angled

si dewal | 64 of #ﬁ'@dﬂcﬂ?ﬂfb&%FQ/?R"'P’"E8&%&%%33’%%“8%#@9”'}?&’{ g@ in the data
connect ¥ @8llarpf. These sofhenlians 46 arg made ofcahiydrophabics elasterpesicopmpenad diatiewal | 64 of
t he hi n kd r le&emwg'arnstlﬁe inl\BdZdRE 92 of the AR Ekséﬁniﬁ?ﬂ]ml@@iniapﬂﬁ _4@6% the Ec)ares m'5t8 t eddt go
each nodu . A t.ri p busbars an :
The busbar %géll}éngg%fg%gﬁ @%&ng%ﬁﬁeﬁ? t;tg(k)h\?érﬁ{rﬁ%vfo 'dx" PCB 54 on t he

undersi de of t i | 1: . i I i . The

busbar s 56, 60 LIt Sl (Bkofbridel o it SolgfOR kil SFonl s B bfeing®, O°F
reservoir ribigdierly e mpjdingn2isa s('ﬁg'f’ fouy ghamberipissticarmaiding vighthe Hd meldingwal | 64
of the imk T6abaisbondedivo kapi to fprdd, sedldtenpironmebifongch endeiinke thiishypdywigpes| ocat i ng
holes 108 i éﬁ?ﬁeh%é&at@&eﬁ&&tﬁ@ﬁdhﬂﬁlﬁb@@tcﬂ&nﬁﬁu%c&e%ﬂl ke Menj et

pri nt head are clipped Int.o over head .i nk .reseryo 30 nol di ng
32. Accur a@%ﬁéﬂﬁéﬂwg‘ﬁ ?'f’?gee‘f%'dﬁ?qémﬁ%{?‘ﬁbym@"ﬂge graphqbic %@1%%%”52 i s not
necessary, 4efned at amenpesed eng of thetiskraolding &yhe ain vl 82|ara ineleded for dlegding|

adj ust ment taé chameels SOlluingldhaiing) THesd Hols 182 B8 chwegddi oVl withaasaif pdtiesivd@ad nodul e' s
TAB fi '532284&?:&1’3&‘; ces with the flex PCB 54 and busbars 58, 60 as it is
clipped into the ik reservoir 16. To di sengage a printhead nodule 12 from
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is inserted throu the r late s et a assis 14 from
above. The ‘P?Jg‘l“g °'3Pﬁ %ngl“i?’g% PR af‘géecwaﬁreé&bfﬁsw 56AR the 8Wehsdbi r ol di ng
32, where tdhest metshehassis idhAdditignpkhedtstalés Wknes aronged along the mger®@ir mpldingher
pressur e aciXThdie 5tai¥P are IR wWnQiter defdratiofdn Bighire @for @8 ARAUBIES Biice\Melifk t he

recei vi f i 9 j Senga he printhead nodule |2 fromthe ink
reservmg 1%£° E)rlgﬁgsr%e"%%e?{ﬁﬁﬁcr%g%g\%i r 16 with ink, hoses 110 ( Figure

3) are attached iy I fi Nk froma. suppl y.,i.s char ged
into each channg%cggﬁ%#égg%gé%ﬁ%gﬂw ai’fﬁ‘g E}%gxd%st?%éhre R o of‘ﬁrégy%zrgﬁr reservoir
cover nol di’ﬁbas?@ya“rcé“”ﬂ&émqlﬁﬁ%l"égﬁPBP‘f‘“éi“P“H‘G?lzﬂg primng. The openings 82
have tortuous ink paths that run across the surface, which connect through
io to the interAaPreviqrsly:desirived: shegislewatheden theidepfthedessrvair moldinga2| y seal ed by
t he bonded pmédspanantingrraagon the flaxible BZB Siianidrdgta cbrmegornd. ThEhresefvbirm 84 serves
to indi gt emyfafmp 3b RS catfids dbtdils BradifibtidphA REirae ﬁBuntlﬁlg of REW-gmav.be fully

capped of f when ar.gl.ng has been conpl eted. For el ectrical connections and
t esting) po%&%%“&gb’afgs@%w&l&ti ons are made to the flexible PCB 54. Final
testing then co nces.to calibrate the i ead nmodul es 12, Upon 15
successf ul corrpIlicg‘!taﬁnﬁtﬁls"&?ss'tsﬁ%’staé’éetcisf?ﬁ,p“'fcltfg‘{’ @%ﬁggpéjblﬁeﬁpﬁtégﬂasagggﬁm y 10 has
a pl astic smaynt thg ptintheadapaembly d0 ineyariopsepredvdies e dik redenvoird 6 psdeatisiekedr | nt head

nmodul es 12 miikk chadisa4 Pithd ekt stiks)88 ahdg0. Thethagss 148ncludsd 4 fetupt! ageigd for
install ation.
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It is to be noted that there is an overl ap between adjacent nodul es 12.
"Part of the testing procedure determ nes which nozzles of the over1|7am3ri2][!g'
portions of the adjacent 20 chips 18 are to be used. As shown in Figure

of the drawi ngs, the design of the nodular Menjet printhead assenblies 10
allows themto be butted together in an end-to-end configuration. It is

t her ef or e WO8B4206e to build a nultiple printhead syst efRTAUINIS12
effectively, unlimted lengths. As |long as each printhead assenbly 10 is
fed with ink) then it is entirely possible to 2g consider printhead w dths
of several hundred feet. This neans that the only width limt for a Menjet
printer pr 8gehapicslstrength. Thoghassih Ihsppesasilycuppmized é’éP‘HTth"taﬂng‘Fﬂ"(SﬁB%d print
medi a. Fi geiyefutiter paroadslitivasyitzanelbd bexenddenindéngpivto ptovizla dhudtipdt @raysidf2 coul d be

configured {.i%ea%ggm{,l%rfg;corm&éggc&{,@.pﬁﬁ@g[ aceabl e ink cartridges 114, one
for each 08 or, are inserted into an internmediate ink reservoir 116 that

al vays has a Suppl ¥ 98 adrinkd BHESLHR 14 HASRRD IR BcBR (M dairkl Wt Apsupder si de
of the resegémr

18 .and. conpect t 1 nk inle i pes,. 78 of each
printhefd § EH’Bf“ij}e lé.mﬂcaﬁﬁtp‘fm %“Hl%ﬂz?r@g‘ing?‘8%“"5?"?}5&63%5%@135 led in the art
t hat nuner eepiacerpent effang asmane@f the medules 12cat i ons nay be namde to the invention
as shown in the specific enbodi nents without departing fromthe spirit or
scope of the i rhimfingerstupmetaldioatrip busbars 58 prdH0 chY-eand i+, respeptivelyyto2 004 WO
0|1|1a2026 P@Qﬂwﬂﬁmﬁh?el acH prineHEROMbAGE12S TR 0 bultarseB ahd60 iro sdperad b de; ed in
a respects. | { i . . &1 1 YC. 1 /AU
U T D 1 L ane sty SR (AL Rbiie Bhigh ikl Uact o6 ey iheed g =
manuf adPur ioAgSige §98¢ PlicAdLRysbas 3800 Theanteqts G riactiigally sngrge tegplevagt contagh oct i ng a
m cr ot nol dipadp 48whbtha TABfidin22 of bach sokdule $2 orptoyidingrpowergo thg modpleil@iThead chip, a

f1exibl e prhibdefthrCicpiitbd byPRR b deRiEFdn BEGhdrsidk 8f BB inRklskeRdir ndldichi ng the
m cl - onol di,ng sub-assenbly to a cover nolding to forma printhead nodul e;

form ng an-fnk reservoir sub-assenbly; attaching a plurality of the
pri nt head nodul o the in Servoir - i1 -1 0-.

rel ati onshi p; a’ﬁgusi’ﬁraﬁ”g'f‘sr?ﬁmglﬁ%E’icg?grlst‘%etﬁ%{’ss%?%%& é‘t%ﬁédgglg%%% nggg testing
the conil etiEmouptesaonsheundarsdoof tddewall fdef theresaryginraelding 82 efiths ink whi ch

i ncl udes f q&saiveiy 16.'The BRbCAsceibl s Agld saptiaciseewseh khat Sigeval) 6k wndyge sillewatlrdbr ~head

chipto thﬁéﬁ’gﬁgv°§g‘%id§'ﬁglsibﬂg‘°ﬁ%§a"éﬁ‘dtﬁae PCB, applying the PCB to a

m cr onol di sea to the mcmmoldingt in a fluidtight
manner. 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
20  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 power supply to the assembly 10, when the

assembly 10 is installed, is reduced. During printhead module 12 installation or

replacement, these are the first components to be disengaged, cutting power to the module
25 12,

To assemble the printhead assembly 10, a Memjet 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 film bonding area. When a chip 18 has been accepted, a TAB film 22 is picked,
bumped and applied to the chip 18.

30 A slot 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 lower surfaces around the chip 18 on all
sides. This operation forms a complete seal with the side walls of the chip 18. The
connecting wires are potted during this process.



3. The nethod as claimed:in claim2 which includes tasting the chip ﬁ@},
applying it to the PCB. 4. The nethod as clainmed< in claim1 which 7 3@)@5
forming the ink reservoir subassenbly by bonding an ink rc~ervoir base

nmol di ng and ink reservoir cover nolding together) the cover noldirAg haw ng
ink filling nozzles at one end and air bl eedi ng openings at an opposed end.
' 5. The n@oleoeozes clai medin elairn 4 which includes aPEEHEVMIA he

conpl eted ink reservoir sub-assorubly_ 50 a rigid chassis for inhibiting
torisi gnal di spl acement. 25 6. The method as clairaed~ in claim1 which

i ncludes attachin erX|bIe rinted circuit board and r suppl

neans to the irige ‘T"\‘/‘B‘Pr 8apgh! M?VW%SMW&E@HW@QI‘&% Bet p\?\n %/h t he
_PC$ of eaC|maﬂ’ﬂild’ﬁohﬂﬂﬁhglm¢k9f miveomaddings 26 forrpideing dndbanding cAdhssivadisint ed on t he
ink r esequké e&kbbc @m@m&xfmz fmemmeehaaﬁembafmsqndr&nahlagmséndwhl ch

i ncl udes serv0| voi r
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al cal cal cal,gal g 1@@ sl Ess@hiid tg? Lol Rogether, the TAR film 2246
gﬁa&feaya&aﬁéwh&aﬁ;@m %ﬁr iiﬁfﬁgm A0kt £Alga] oal oal cal

. [ 1d 0 2R hiathévderapy Bad@and is :gl?b@}hAHBldewall 46 of the cover molding 28
DD%Dzupkf a\ V] U] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] caU] ca] ca] ca] ca]ca]ca]c
a] ca] ca] ca] ca] CHjechipd&] TABfitra P2 ajicrainclding 26 2B 08¢y nioldim2Aisvimbly form a
N+NFNJ NOOy QoRetert YARHeP piivichbad YhodRieSl 2wiihl feitleedddandeparide st adil (hadhbed Stedn@a) ca] caj ca
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The full length flexible PCB 54 with-a cushioned adhesive backing is bonded to the
20 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.

25  The busbars 58, 60 and the insulating strip 96 are located relative to the ink reservoir
molding 32 via pins (not shown) projecting from the sidewall 64 of the ink reservoir
molding 32, the pins being received through locating holes 108 in the busbars 58, 60 and
the insulating strip 96.

The Memjet printhead modules 12 are clipped into the overhead ink reservoir
30 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.

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
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10Ss10% & @ZI where they contact the clips 44 of the cover molding 28. Further pressure acts to ramp

the four clips 44 out of engagement with the receiving formations 92 and disengage the
5 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.
The openings 82 have tortuous ink paths that run across the surface, which connect through

10 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
15 successful completion of the testing, the Memjet printhead assembly 10 has a plastic sealing
film applied over the underside that caps the printhead modules 12 and, more particularly,
their chips 18, until product installation.

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

As shown in Figure 15 of the drawings, the design of the modular Memjet printhead
assemblies 10 allows them to be butted together in an end-to-end configuration. It is
therefore possible to build a multiple printhead system 112 in, effectively, unlimited
lengths. As long as each printhead assembly 10 is fed with ink, then it is entirely possible to

25  consider printhead widths of several hundred feet. This means that the only width limit for a
Memijet printer product is the maximum manufacturable size of the intended print media.

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
30  exit from the underside of the reservoir 118 and connect up to the ink inlet pipes 78 of each
printhead assembly 10.

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
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fl)st (3.* +, The el ¢BPmed:in claim ! which includes t'oumng the mxcmmoldmg sub-
<=> BCB@:M %W% Mca(zl[c}n]p tcrthe%efsgﬁné 51@”9 fid the PCB, applying

the PCB to a micromolding and sealing the PCB to the micromolding, in & fluidtight
15] manner.

3. The method as claimedin claim 2 which in¢ludes testing the chip before applying it
to the PCB.

4, The method as claimed!in claim 1 which includes forming the ink reservoir sub-
assembly by bonding an ink reservoir base molding and ink reservoir cover molding

20{  together, the cover molding having ink filling nozzles at one end and air bleeding openings
at an opposed end.

5. The method as claimedj-?in claim 4 which includes attaching the completed ink
reservoir sub-assembly to a rigid chassis for inhibiting torsional displacement.

6. The method as claimedtin claim 1 which includes attaching a flexible printed circuit
25|  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;

7. The method as claimediin claim 4 which includes, after charging ink into the
reservoir of the ink reservoir spb-asscmbly, scaling the air bleeding openings.
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