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Field of the Invention This invention relates to a printhead assenbly. Mre

particul\gployszebire i nvention relates to a pagew dth inkj eeTRjonbisead
assenbly. Sunmary of the Invention 5 According to the invention there is
provi ded a conmponent for a printhead nodule, the conponent including a
printhead chip; a flexible printed circuit board (PCB) on which the chip is
nount ed; and a carrier having fluid comruni cati on channel s defined therein
for supplying 10 ink to the chip, the PCB being bonded to the carrier in a
liquid ti QOMRONENTIFOR: A COLOQRERINTHEAD MOIDULEE mer
of the printhead nodule. In this specification, the term"wall" is to be
understood in a broad sense, unless the context clearly indicates

ot her w sjeli@fithCinidatigny part of a structure including its floor and roof
or ceiling. I5 The chip may be a nicroel ectronmechani cal chip conprised of a

nunber of noz . j . el | whi ch are
arranged a pl Eb%lﬁﬂeﬁlggréléﬁ%@%?%@ﬁ%g%%ﬁ%gtwge I%éﬁ#\}\z{/aﬂ S, Cgﬁ%‘%@{‘ s and
connect i aelgtes & a prgswiidth mekjprawmthead@ss¢atbdy. signals to the chip. The film may

be a Tape Automated Bond (TAB) film The carrier, with the flexi ble PCB

bonded thereto, may forma floor of the ink supply 20 chanber. The carrier
may be aﬁumgnﬂﬂﬂﬂﬂﬁﬂinﬂﬁﬁhmying fl ow paths defined therein. The carrier

may conprise a frame fromwhich a plurality of ribs extend to define a pair
of opposed cawboerdingao slierinedntiodshaads providad h @bmpbmeng fdrudprinahday neoduédi ng
channel tween the structures in which the chip is received. 25 The chip
may be bgﬁe eodn%oélgﬁlﬁélflglmtgo the flexible PCB on both sides of the PCB. WD

01/ 42020 PCT/ AUOCO 01514 -2- Brief Description of the Draw ngs
a printhead chip;

a flexible printed circuit board (PCB) on which the chip is mounted; and

a carrier having fluid communication channels defined therein for supplying
10 ink to the chip, the PCB being bonded to the carrier in a liquid tight manner so that the PCB
forms a wall of an ink supply chamber of the printhead module.

In this specification, the term "wall" is to be understood in a broad sense, unless the
context clearly indicates otherwise, to include any part of a structure including its floor and

roof or ceiling.
15 The chip may be a microelectromechanical chip comprised of a number of nozzles.

The flexible PCB may include a film member on which are arranged a plurality of
electrically conductive pathways, contacts and connections for providing power and data
signals to the chip. The film may be a Tape Automated Bond (TAB) film.

The carrier, with the flexible PCB bonded thereto, may form a floor of the ink supply

20 chamber.

The carrier may be a rigid structure having flow paths defined therein. The carrier
may comprise a frame from which a plurality of ribs extend to define a pair of opposed
comb-like structures and a central, longitudinally extending channel between the structures

in which the chip is received.

25 The chip may be bonded sealingly to the flexible PCB on both sides of the PCB.



The invention is now described by way of exanple with reference to the
acconpanyi ng drawi ngs in which: Figure 1 shows a three di nensional view,
from ab@xse10b202 pPrint head assenbly, in 5 accordance wgdr/Ab®/oisment i on;
Figure 2 shows a three dinensional view, frombelow, of the assenbly;
Figure 3 shows a three dinensional, exploded view of the assenbly; Figure
4 shows a bottom view of the assenbly,:2Figure 5 shows a three di nensional
view, from below, of the assenbly with parts 10 omtted; Figure 6 shows,

on an eg! a.rgﬁd scal e, iB End view of the assenbly; Figure 7 shows , on the
enl ar ge scription ofit ARMLSyi ew of the assembly: Figure 8 shows a

t hree di nensional, expl oded view of a printhead nodule of the assenbly; 15
Fi gure 9 showshednyationas navedesstibedby woyl of examplé witheefe®nshinibea pl an vi ew of

the modul@ombhdifEdh¥indioeninsectional end view of the nodul e taken al ong

line XI-XI in “Figure ; Figure 12 shows a three dinensional, exploded
view of an i reservoir ,of the 20 assenbly:,Figure 13.,shows a, three
i et oonl | JhghE IRhERE b ofbe idSensoReSRSR Tn] abOVBEF & ERRE S eBul s v

Fi gar e latcetdones with thegrvaiitiornsi onal , expl oded vi ew of a busbar arrangenent
of the assenbly; 25 Figure 15 shows a three dinensional view of a nultiple

printhead assggirey sh6Wshitgoé aimeBion@ANdeW\Brétd b2 0f e HsAdkBW,01514 -3
Figure 16 shows, on an enlarged scale, a sectional side view of the bonding

of the rint i - il J: I-nti.on of the
Dr aw ngspA prfii?%?gggsﬂb‘g%g?%?%,Jﬁﬁgogglé%pé%y%ftg Bgﬁt%ﬁaggénﬁ% ‘ntion is

desi gnat ed gel:qg{realélls}%vgxa bottom view of the assembly;

Figure 5 shows a three dimensional view, from below, of the assembly with parts
10 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
assembly;

15 Figure 9 shows a bottom view of the module;
Figure 10 shows a plan view of the module;

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

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

Figure 13 shows a three dimensional view of a flexible printed circuit board of the
assembly;

Figure 14 shows a three dimensional, exploded view of a busbar arrangement of the
assembly;

25 Figure 15 shows a three dimensional view of a multiple printhead assembly
configuration; and



5 the reference nuneral 10. The assenbly 10 uses a plurality of replaceable
printhead nodules 12. The advantage of this arrangenent is the ability to

easily regeysosd replace any defective nodules 12 in tperavesesiy 10.
This elimnates having to scrap an entire printhead 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 1 printhead nodules 12 are, in turn,
attached to the reservoir 16. Each printhead nodule 12 is conprised of a

m croel ectronechanj cal (Menjet) chip .18 (shown nost clearly in Figure 8 of
t he drawi ngs) %Bmléfwsa%%?mérg%s‘ia@ ésﬂ'ﬂéal iy YA dh aélf%@ €film

22, the PABhELd cRiBZo theiTXEB @llmctrically connected to the chip 18 The chip
18 and the TAB film 22 forma sub-assenbly 24 which is attached to a 15
m cronol ding 26. The micronolding 26 is, in turn, supported on a cover

ol di ng PRtaileddVestFiptibR oft thd PraW®ings Seal ed unit with four independent ink
chanbers ef1 ne I'n the cover nolding 28, the ink chanmbers 30 supplying
i nk to the Chhgm%%qeaﬁagéapﬁ iy, i B ﬂE_n@PQHh Telifviritioh it 865thaldd Rndal g vO! ¢

nmol di ng 32 nost C ur es ravvl ng ) of the
i nk 5 esefhﬁcrpfer%e fHEerad éuapThee@sqrhlé.\/.l lisespeplurpbi pfagplaceapletprintsgdt her 20

into then{o@ﬁ&%\lmhelzﬁivraﬂta ObMhs zﬁﬁiﬂgérﬁérﬁ iStheA6itPtd @Elmﬁ&%@@%ammaoéo The

ink reservoirs 16 t ves are o.conpl ete i nch printhead
arrays cEW ﬁeée?fwﬁfm‘b‘ﬂ&f‘édﬁt% thoofrabts s EeTBIng S 6o o S 1 oq

wi dt h. Theinfeadasiern®JUIOET ofllyiont eridlealsds ésndefactil®, according to the
invention, is designed for a print speed and inkflow rate that allows up

to 160 pages "pﬁéasmnﬂ ORion{lrisBga asas,é@@@on%ﬁn@lpén RRAULRBIAPTY 1§ seiRdd. tThe
Addi ti onal | printhead a%@ggq@pg t he sanme construction, can be

ot ed Pﬁné ’inﬁ 'élFS bhaten B HPpaYRe rT'SGFVOéFolLﬁ)I e sided high speed
printing. As described above, and as illustrated nost cl earlﬁ;I in Figure 8
of the draw nBach printhdad mavhde 12 wfcotipaisgst dfrn Mecaokleattoaraghaniaa) (MemyeibciNen] et

chip 18. 1&g olABnbdt %f@aﬁ? il Flg’ﬁwgﬂthg Hrefvﬂn%ssgoﬁm l%hddlﬁeslge 80'eh d Pappeal ed with

t he adhesive 20 aroun both sid This forns

Lhe oo Aviamaed BPra TABUIER2S Be AR SER 52 briod clonrcony AomssemierhObE 01514

-4 The sub-RfsH lyaﬁcﬂthbsrpm)miﬁ@zqanﬁ@sﬁm@ssmrmwicngs afachddios: nol di ng 26
mates w.th th? | m 22 oqet her, for floor 3 nggure 11) of

t helS nk CHYRBY dsln% 6 f"f”he micromo dmg 26'is,1n turn, éupportéH on a cover moldi
Each module 12 forms a sealed unit with four independent ink chambers 30 defined
in the cover molding 28, the ink chambers 30 supplying ink to the chip 18. Each printhead
module 12 is plugged into a reservoir molding 32 (shown most clearly in Figures 3 and 7 of
the drawings) of the ink reservoir 16 that supplies the ink. Ten modules 12 butt together
20 into the reservoir 16 to form a complete 8 inch printhead assembly 10. The ink reservoirs 16
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

25 dpi photographic quality. Additionally, a second printhead assembly, of the same
construction, can be mounted in a printer on the opposite side for double sided high speed

printing.

As described above, and as illustrated most clearly in Figure 8 of the drawings, at the

heart of the printhead assembly 10 is the Memjet chip 18. The TAB film 22 is bonded on to

30 the chip 18 and is sealed with the adhesive 20 around all edges of the chip 18 on both sides.
This forms the core Memjet printhead chip sub-assembly 24.



of the cover nolding 28. The chanbers 30 open in a flared manner in a top
36 of the cover nolding 28 to define filling funnels 38. A soft ]
el asto j rophobic collar 40 is 5 arranged above e f 38. The
col | ar gﬁﬁg%%{a}'ﬁngl y engage with conplenmentary filling ?g?/r‘?a[{dp@%g" or
nozzles 42 (Figure 7) of the reservoir nolding 32 of the ink reservoir 16
to duct ink to the chip 18. Snap detaiks or clips 44 project fromthe top
36 of the cover nolding 28 to clip the cover nolding 28 releasably to the
ink reservoir 16. 10 The TAB film 22 extends up an angled side wall 46 of
t he cover nol dhagui»gssamblye24 is bondedadrsto thomiedmbhding 26 &hisTineldsngi26 matek 46 of
t he covery; R I; qAﬁEfi ] i 99@ i
surface fvg?p%lgta aﬁ _gg%’&gg‘?ﬁ%&{’ Ba g%“?%{%%?% lg)?gmﬁﬁg&éu -aséée%gl y 24,
the ni cr GhdrehoNgr Pelding28. nEhedipatberolUnney ina fetsdananer inor iop 3608 thasegver
Er5 i nt hleagncslaﬁhglzs téae%& ﬁilli%g%ﬁdeﬁs_ Sa‘Amaztlsﬁém&wK%%oBH&m& @élll%%oiiﬂgp fit in
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The four du@tlﬂ %&rs %r channel | ed through the individual funnels 38 of
t he cover m)f]gi ngefg ﬁgt'o each printhead nodul e 12. The printhead nodul es
12 butt up to_one another, in an overl apping, angled fashion 20 as
i|lustrat gd moedp @f}t%lgsrqrfhph%i’w%émzﬂ e dom3Qef R soverangidigs 28 tackp the t o
al | ow t heoMrmeitingBirpeashblyito thl mggdRIVoir po/erl ap in order to produce
continuous printhead lengths from0.8 inches to 72 inches (for w de forma'ij
riqgers) and Qs ) i oy I . L ge an
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i ncl udes 2a witted sM@bRYehlin@irfiat G6r dabBdnd govat baRhaDalO4R (FTBYERY Nozzle
assenbly. The actuator has two structurally independent |ayers of titanium

nitride (TiN) Tﬁé‘ﬂb-as‘@éxﬁbl?tzt‘@% -c%o??@ggngrﬁﬁfm i d Fm%iriig?@tog%?{, fodle at

one end and a silicon nitride (ni | ever arninozzl € ass y at the
ot her endhe Mgmigt ppinthend gioduleeld: &rpluralipieef these peintheadgodhlse tlRiseapl fidhr cui t
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per i pher WellpwaandibMcKe@NINE ) r Tia folnink\Wo1d3d 4ré 28 2theRed (HALEEH Bd rlddvidual

funnels 38 of the cover molding 28 into each printhead module 12.

The printhead modules 12 butt up to one another in an overlapping, angled fashion
20 as illustrated most clearly in Figures 2 and 4 of the drawings. This is to allow the Memjet
chips 18 to diagonally overlap in order to produce continuous printhead lengths from 0.8
inches to 72 inches (for wide format printers) and beyond.

The Memjet chip 18 is 21.0 mm long x 0.54 mm wide and 0.3 mm high. A
protective silicon nozzle shield that is 0.3 mm high is bonded to the upper surface of the
25 Memijet chip 18.

Each Memjet nozzle includes a thermoelastic actuator that is attached to a moving nozzle
assembly. The actuator has two structurally independent layers of titanium nitride (TiN) that
are attached to an anchor on the silicon substrate at one end and a silicon nitride (nitride)
lever arm/nozzle assembly at the other end. The top TiN or "heater” layer forms an

30 electrical circuit which is isolated from the ink by nitride. The moving nozzle is positioned
over an ink supply channel that extends through the silicon substrate. The ink supply
channel is fluidically sealed around the substrate holes periphery by a TiN sealing rim. Ink



-5 ejection is prevented between the TiNrimand the nitride nozzle
assenbly by the action of surface tension over a 1 mcron gap. A1l

m crosecRp@1h20 27 M pul se (85 nanoJoules) is applied t?c‘r{l%ob/@fsmi nal s of
the heater layer, increasing the heater tenperature by Joul e heating. The

transient thermal field 5 causes an expansion of the heater layer that is
structurally relieved by an "out of plage" deflection caused by the
presence of the other TiN layer. Deflection at the actuator tip is
amplified by the lever armand forces the nozzle assenbly towards the

si i con icHfielien Fpprevadhesyeenthe Tifd zim andhids @fdg nezzlogssembly bydberbstisasofwi t h

t he i ner tsuFfadendibrF 6@+ 10hmago m;he ink in the supply channel to generate a
10 positive pressure field thaf causes the ejection of a droplet. Menjet

actuation is ga apsl en I leld.  Th lve Ti N layer
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chips 18 require a nozzle shield. This nozzle shield is a mcromachined

i t ch te LIt
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film 22 icenductibRidakift subfei@asd BE thk! Ahusidd e SO0 &Eduh (PBEYA Mdsgle and
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bunped, then bonded to bond pads of the Menjet chip 18.
P '?he Memjet chip 18 haps 1600 nozzles per irrch]:h for eachpcolor. This allows true 1600

dpi color printing, resulting in full photographic image quality. A 21 mm CMYK chip 18
has 5280 nozzles. Each nozzle has a shift register, a transfer register, an enable gate, and a
20 drive transistor. Sixteen data connections drive the chip 18.

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

allows the packaging operation to be high yield.

25 The TAB film 22 is a standard single sided TAB film comprised of polyimide and
copper layers. A slot accommodates the Memjet chip 18. The TAB film 22 includes gold
plated contact pads 48 that connect with a flexible printed circuit board (PCB) 54 (Figure
13) of the assembly 10 and busbar contacts 56 (Figure 14) of busbars 58 and 60 of the
assembly 10 to get data and power respectively to the chip 18. Protruding bond wires are

30 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 sealant is
applied to the rear junction. This is done to completely seal the chip 18 and the TAB film



The junction between the TAB film 22 and all the chip sidewalls has seal ant
applied to the front face in the first instance. The sub-assenbly 24 is
then turwedlayen and sealant is applied to the rear jun®dresdjoomkild i s done
to conpletely seal the chip 18 and the TAB film WD 01/42020 PCT/ AUQO/ 01514
-6 22 together to protect electrical contact because the TAB film 22 forns
the floor 34 of the ink chambers 30 in6the printhead nodul e 12. The
flexible PCB 54 is a single sided conponent that supplies the TAB filns 22
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pressure to be applied and nuai ntai ned between the contacts of the flex PCB

54 and the TABebidewhi284 oﬂ]ﬁ ifik édserveirdhdlbin @2'0? the i@nk@@deﬂcﬁ’ﬁw iRjafEled @

nmol di ng nmade of an terial cCo the I\/En] et chip
T8 Cwt o n epHEseoag it F s3ewitl B f Wi cPlmpiping B 3D MRS, Cover
nmol di ng 28odulk 12 dehaed ®© 68 irlkHiesprveir 89, thelcdvﬂtmctumsief tiedABfilrh 22 mpe:agmﬁtdi ng

26 PrOvi deupRRrscn SO TN AR b4 AR WS HEN oF 1 BONGET, Hggter, The

TAB fi hefe is
enoty h stBQB:ﬁ‘i:lrSafﬁpmmﬁ bg thet%@thm ef the d@fm'mpblemes@ﬁretmé 62ivthich §Bwsdosupport a

f1 exi bl e bkt p %@ﬁlr@ﬁg&sa@fllea bed dABdihddbetRe SERE cBRalDf HRIRK P UL s¥ahd S of

25 the cover he chip 18 is bonded on to 100 mi cron wde ribs
70 that ARGt h of the
The micromolding 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
20 mates with the cover molding 28.

Rib details 68 (Figure 8) in the underside of the micromolding 26 provide support
for the TAB film 22 when they are bonded together. The TAB film 22 forms the floor 34 of
the printhead module 12, as there is enough structural integrity due to the pitch of the ribs
68 to support a flexible film. The edges of the TAB film 22 seal on the underside walls of

25 the cover molding 28.

The chip 18 is bonded on to 100 micron wide ribs 70 that run the length of the
micromolding 26. A channel 72 is defined between the ribs 70 for providing the final ink
feed into the nozzles of the Memjet chip 18.

The design of the micromolding 26 allows for a physical overlap of the Memjet
30 chips 18 when they are butted in a line. Because the Memjet chips 18 now form a
continuous strip with a generous tolerance, they can be adjusted digitally to produce the
required print pattern, rather than relying on very close tolerance moldings and exotic
materials to perform the same function. The pitch of the modules 12 is 20.33 mm.



m cronol di ng 26. A channel 72 is defined between the ribs 70 for providing
the final ink feed into the nozzles of the Memet chip 18. The design of
the m crwowol/dioag 26 all ows for a physical overlap of thePUE#AUSH01SBO chi ps
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;7rather than relying on very close
tol erance nol dings and exotic materials to performthe same function. The

p! tch of t he ) 69*'1‘11&%11130%111 Zgﬁ s%ﬁm@he%v%ﬁé]%@?gﬁ?maﬁﬁfg -7 The

m cronol di n ts |n5| e cover m Crono

bondi ng cmnglag andef S%ffOf\)’émC?blalPS I3 @%enﬂmgefml@rsm i9f oraf e erver @Qlc@@g %$ t he
cover nolding 28. The cover nolding 28 is a two shot, precision injection
nmol di ng that Tberboveemadding BB éct aeb tiat,cbredisist irxjedbi@dync(ldﬁgttbdt)combtdes aof t

sub- assonbirs STt sh5ul 3R DRI LB Gk tanb st Fee LA’ AR e o
baseé subi%ﬁiéléﬁhfllt?rfa‘@é Wi the pigp- eﬁmbwménd)twthennqnmoﬂmeg A6 chm)bmdt:g 26,
mates wi tuli'totplpé%e‘t'l?ﬂrl%sééﬁb Bés%bé/lc&fl pidife ﬁl@‘éﬁﬁ aEQEl'xﬁiJ'l}n@ glﬁi the nhiefomdidiRe Seal ed

i nk changers i ndi cat ed_above, enlng each chanber 30
sur roundeéd B}Pt%@ﬂb?het"ﬁélcah@bﬂﬂwhg ch?r mﬂk@§é2 é@forebthpa%edm@k&h@mh%rae of

a hydrophobic, elastomeric conpound that seals against the ink nozzles 42
of the ink reservoir 16. The snap fits 44 on the cover nolding 28 Iocate
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reservoir nDIdlng 32. Labyrinthine, hydrophobic air holes 82 are defined
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punched, 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

20 84 after charging.

The lid molding 76 has heat stakes 88, (pins that are designed to melt and hold the
molding onto another part) which position and secure the ink reservoir 16 to the punched,
sheet metal chassis 14. Additional heat stakes 90 are arranged along the reservoir molding
32. These stakes are shown after deformation in Figure 1 of the drawings once the ink

25 reservoir 16 has been secured to the chassis 14.

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

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

The metal chassis 14 is a precision punched, folded and plated metal chassis used to
mount the printhead assembly 10 into various products. The ink reservoir 16 is heat staked



sheet netal chassis 14. Additional heat stakes 90 are arranged al ong the
reservoir nmolding 32. These stakes are shown after deformation in Figure 1
of the dv@wi/429%0 once the ink 25 reservoir 16 has been seRCFal04/@5ihe
chassis 14. Receiving formations 92 are defined along the sides of the
reservoir nolding 32 for releasably receiving the clips 44 of the
printhead nodul es 12. As previously des&ribed, the sidewall 64 on the side
of the reservoir nolding 32 provides a nmounting area for the flexible PCB
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chassi s TePlpcsmeahghone sy n&‘(’f&é’g@et%o‘l!}@esg]% ned to the clips 44 of the nodul es
12 to release the nodules 12 fromthe ink reservoir 16 for enabling
repl acement ofl honfengsr stmprrectalficstiip brstiars 68 and 60 Thiduct Vrged Vst respeativelyl toi ¢
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32. 15 Ajgusbar sub-assenmbly 98, conprising the busbars 58, 60 and the
insulating strip 96 is nmounted on the underside of the sidewal | 64 of the

reservoir t reservo The s.held
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28 by t hés moestsdbe thpathdeide 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
20 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 power supply to the assembly 10, when the
assembly 10 is installed, is reduced. During printhead module 12 installation or

25 replacement, these are the first components to be disengaged, cutting power to the module
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,
30 bumped and applied to the chip 18.

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



A single spade connector 100 is fixed to a protrusion 102 on the busbar 58
for 20 ground. Two spade connectors 104 are nounted on correspondi ng
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arranged on opposite sides of the spade connector 100. In this way, the
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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
20 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
25 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 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
30 the insulating strip 96.

The Memjet 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
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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

20 film applied over the underside that caps the printhead modules 12 and, more particularly,
their chips 18, until product installation.

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

25 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
consider printhead widths of several hundred feet. This means that the only width limit for a

30 Memjet 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
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connect through to the internal ink channels 80. These ink paths are
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manuf acturabl e size of the intended print nedia. Figure 15 shows how a
multiple Memet printhead system 112 could be configured for w de formt
printers. Replaceable ink cartridges 114, one for each color, are inserted
into an internmediate ink reservoir 116 that always has a supply of filtered
ink. Hoses 118 WD 01/42020 PCT/ AUOQ 01514 -11 exit from the underside of
the reservoir 118 and connect up to the ink inlet pipes 78 of each

pri nthead assenbly 10. It will be appreciated by persons skilled in the art
t hat nunmerous variations and/or nodifications may be nade to the invention
as shown in the specific enbodinments without 5 departing fromthe spirit
or scope of the invention as broadly descri bed. The present enbodi nents
are, therefore, to be considered in all respects as illustrative and not
restrictive. WO 01/42020 PCT/ AUOO 01514



-12- W claim 1. A component for a printhead nodul e, the conponent
including a printhead chip; a flexible printed circuit board (PCB) on

whi ch t 4,4 S mounted; and 5 a carrier having fluid j j on
channelgﬁggp?%g% therein for supplying ink to the chip,ﬁﬁﬂgwg%@%%ting
bonded to the carrier in a liquid tight manner so that the PCB forns a
wal | of an ink supply chanber of the prbnthead nodule. 2. The conponent as
claimed in claim1 in which the chip is a mcroel ectronechanical chip
conprised_of a nunber of nozzles. 10 3. The conponent as clainmed in claim1l
i n whi ch Wesglaimayi pl e PCB includes a film nenmber on which are arranged a
plurality of electrically conductive pathways, contacts and connections
for provildi ngApmnegronemdodapantheghmbdult aht bempbient indludiize conponent as
claimed in claim3 in which the filmis a Tape Automated Bond (TAB) film

15 5. The COﬁpOﬂE@bﬁﬂﬁeQi@hﬁpd inclaiml in which the carrier, with the
flexible PCB bonded thereto, forms a floor of the ink supply chanber. 6.

The conponent as I : ! al r i i\ch th arrier is rigid
structure having giﬂ ?%155\/% &a‘i‘ﬁ%&%@ﬁ‘mnbé"a} ‘{]‘ﬁé&rﬂéi"ﬁ.w“f& %ﬁec &po%%élﬂetd’ 3@ cl ai med
inclaim6 in which the carrjer, conprises a frame from 20 which a
plural ity of ribs?E¥FIEhEVIRS ‘é‘fiicﬁggg—'%@nﬁha@ﬁbd?@ﬂeéwm foesurnlyingt ur es
\(md ﬁ ﬁeznd{ toahe chipythe POB treduhd yoremﬁwdiemgnﬁhamﬁhuibeigmml 3nﬂiéi|@0 ;@Halt HERCES 1N

icht iRl eceived. 8. .The_.conponent as aimed inclaim1lin
whi ch t hZ‘“@ﬁi%W %lgoﬁ%nn%‘gé“@geiéfﬁ%‘?eﬁ of B A 09e " pep on bot h si des. of
the PCB. 25 : : . . . .

2. The component as claimed in claim 1 in which the chip is a microelectromechanical

chip comprised of a number of nozzles.

10 3. The component as claimed in claim 1 in which the flexible PCB includes a film
member on which are arranged a plurality of electrically conductive pathways, contacts and

connections for providing power and data signals to the chip.

4. The component as claimed in claim 3 in which the film is a Tape Automated Bond
(TAB) film.
15 5. The component as claimed in claim 1 in which the carrier, with the flexible PCB

bonded thereto, forms a floor of the ink supply chamber.

6. The component as claimed in claim 1 in which the carrier is a rigid structure having
flow paths defined therein.

7. The component as claimed in claim 6 in which the carrier comprises a frame from

20 which a plurality of ribs extend to define a pair of opposed comb-like structures and a
central, longitudinally extending channel between the structures in which the chip is
received.

8. The component as claimed in claim 1 in which the chip is bonded sealingly to the
flexible PCB on both sides of the PCB.

25



