M) 115-SG 1 MODULAR PRI NTHEAD ASSEMBLY Field of the Invention. This
invention relates to a printhead assenbly. Mre particularly, the invention
relates to a pagewidth inkjet printhead assenbly. Summary of the

I nvention. According to the invention there is provided a printhead
assenbly for use in an inkjet printer housing defining a nedia novenent
pat h, theyasas@nbly conprising: an eIon?ate support nenber for nounting
within the printer housing transverse to the nmedia novenent path; a
plurality of printhead nodul es detachably nounted al ong the support nenber,
each of the printhead nodM@sUlR PROFTEEAD ANSRR®BIYChi p wWith an array of
nozzl es and respective drop ejection actuators, such that, the printhead
chip of epgh.fmoul&«partially overlaps at |east one adjacent nodule in a
direction transverse to the nedia novenent pat h; wherein, adjacent

pri nt head nDd es abut each other al ong respective side surfaces t he side
surfaces of EHmﬁWPHtﬁﬁﬁdoﬁdﬂﬂwgmH§WWWé'¥m§ﬁ@BmﬁﬂyﬂﬁiP&ﬁ“@h@?mhﬁkés with
a conplemmgwaﬁmeM¢pmmﬂdm3mmmn in the side surface of the abutting

print head nodul e. The conpl enentary step formations in the abutting side

surfaces Qfnndeh FeRNhvdfidd)t head nodul es helps to maintain the position of
the adjacent nodules relative to each other as well provide a convenient
structure for . [esp ect.i,ve the step structure
is not an inpé A&%?Jnlrl{g[alggﬁquvegtgﬁ tl%efel Hrowdetd a rrm!rhgar%r&s/sgrflt\)/ie%r ude | <4 an gt YUl es
from t he hersnsdafininesumsgio mpverenibah. the Pseritér abpbrysingt he print head chips are

el ongate and extend across the width of the nodule with one end extending
into the st ep aﬁ@b@teis(mommemm f@fmdutiing SHitdie teUrhacREsiaNehntvaee Rlhehednd
extendin I;ap)e step formation on the opposing side surface of the

pri nt hea such that the overlap between the printhead chips of
adj acent m)dul rovided by their respective ends that extend into the

e ;
conpl enent ary as"?‘%ﬁ“”f rPREPT8 r‘i‘?d‘ﬂ?srfje?‘:hﬁ"ﬂ}‘ fqetedploag desrpor Biempert dae ¢fcbez| es
Wi t hi n oweinthep piddgepbiving ANginditadachipa®@Ntn PidyNdrheatts GRd RSpectdt Qrdhl Gickidl | Y
sel ected ?Mfgﬁs &9¥hal n use, printing fromone of the chips precisely abuts
printing
the printhead chip of each module partially overlaps at least one adjacent module in a direction

transverse to the media movement path; wherein,

adjacent printhead modules abut each other along respective side surfaces, the side surfaces of
cach printhead module having a step formation that mates with a complementary step formation in the

side surface of the abutting printhead module.

The complementary step formations in the abutting side surfaces of adjacent printhead modules
helps to maintain the position of the adjacent modules relative to each other as well provide a convenient
structure for overlapping the respective chips. However, the step structure is not an impediment to the

attachment or removal of individual modules from the elongate support member.

Preferably, the printhead chips are elongate and extend across the width of the module with one
end extending into the step formation on one of the side surfaces and the other end extending into the step
formation on the opposing side surface of the printhead module, such that the overlap between the
printhead chips of adjacent modules is provided by their respective ends that extend into the

complementary step formations.

In a further preferred form, the nozzles within overlapping portions of adjacent printhead chips
are digitally selected such that in use, printing from one of the chips precisely abuts printing from an

adjacent chip to form a continuous print pattern.



adj acent chip to forma continuous print pattern. MJI115-SG 2 In a
particularly preferred form the |ongitudinal axis of the el ongate support
is nmounted normal to direction of novenent of the nedia and the el ongate
printhead chips are nmounted at an acute angle to the |ongitudinal axis of
t he support nmenber. The angle of the printhead chips relative to the

| ongi t udi pgl, &xi s of the support may be sel ected depending on a print
pattern reqU| red. Each printhead chip ?ray have approxi mately 1587 dots per
inch (dpi). To sinulate 1600 dpi printing the printhead chi ps may be

angl ed at appripzpsriigutarty preferres forethe Jopgitgilinal efineitheajongte spppie isspened dogad | y
7.17. Thetofﬂh‘&ﬂ&f 3t FBNnetY Bie BlBdid AH4 tl{e%ﬁ:ﬁg’aiécf)hﬁthea& Q‘I%psgfe'n%tlltﬂ&laaqalm&Q Lr%% ff the
assenbly be attached to the ink reservoir. Preferably, the nodul es are
r el easabl Jﬁf‘g?t&?i‘?f‘éﬂ“st°5thfﬁ‘€p‘i“dﬁe"}b€ser voir. The assenbly may include an ink
supply systemfor supplying ink to the reservoirs. The ink reservoir of the
assenbly may Hagengleri the pintheadduns redativate thsriengiwlthalaand ofbasuairienagibe sdEkeedi ng
openl Ngs @hendfle GPPHSR gan@l'ﬂ(je Bl £fn %}féﬁd c@it*p' r9a@ hQ\Te aﬁé}%ﬁé‘y‘d 37 ﬁots ér Eglch

invention iIs now describ way of exanple erence

acconpanyi“hy T&r%lﬁﬁbéﬁooldﬂ‘ WY}/ ipghthé F{”ﬁ]EPF“é CIIPSS‘FWV@ %glf%?té'épr@ilfﬁﬁﬁxﬁotﬁ’aﬂw Vi ew,
f r om aboviengittdinabaxpl mdit fpeagtadssenbl y, in accordance w th the invention;
Figure 2 shows a three dinmensional view, from below, of the assenbly;

Figure 3 shomsrh@s@mﬁ@aycﬁmanﬁwa@m ﬁé%ﬂ{é%éﬁm@é’\lﬁ% agsttﬁbl gqgacpfed o F1gure

4 shows bottom vi ew of the assenbly; ure nmensi onal
vi ew, frotFﬁ igeledsoir gireferahdys QE@%‘H‘B’F?ewleﬁﬁlﬁblbﬁfatﬂ!?d%S’rﬁet"tkéﬁﬁef"m{:l gure 6 shows, on
an enl arged scale, an end view of the assenbly; Figure 7 shows , on t he
enl arged scal dhe @S%b’tniamh’alhdeelnéilk\?lipewsﬁfemtfdﬁreur&B’Blgi‘nbltcytherEsiegbﬁl‘se 8 shows a

t hree di nensional, exploded view of a printhead nodul e of the assenbly;
Figure 9 ShO\I\/S'h@.mb&%efr@iﬂoﬂﬁlew'se@fblytnﬁ?heﬂ’@dlldImﬂbtn(EklgsUlE &he LM SBDQUBLIGaiHIRing/ | ew of

the nmodul eémngs gt an oppgjsed end.

Brief Description of the Drawings,

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

in which:

Figure 1 shows a three dimensional view, from above, of a printhead assembly, in accordance

with the invention;
Figure 2 shows a three dimensional view, from below, of the assembly;
Figure 3 shows a three dimensional, exploded view of the assembly;
Figure 4 shows a bottom view of the assembly;
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 assembly;
Figure 9 shows a bottom view of the module;

Figure 10 shows a plan view of the module;



3 Figure I | shows a sectional end view of the nodule taken along |ine
XI-X1 in Figure 10; Figure 12 shows a three dinensional, exploded view of
an ink reservoir of the assenbly; Figure 13 shows a three dinensional view
of a flexible printed circuit board of the assenbly; Figure 14 shows a

t hree di nensi onal, expl oded view of a bul bar arrangenent of the assenbly;
Figure 15,shaws a three dinensional view of a nultiple printhead assenbly
configuration; and Figure 16 shows, oh an enl arged scal e, a sectional side
view of the bonding of the printhead chip to the TAB film Detailed

Descri pti on ofligufsd I Broank srgiéonal ppdpriawat e sddudesalemigpng ling Xl-Adcbizdalice with the
invention is designated generally by the reference nuneral 10. The
assenbly 10 usiesired?2glows athict imedsiongpkiaceatibweofan inktdhead ombdutamsyl2. The
advantage of this arrangenent is the ability to easily renove and repl ace

any defective mmRAUb fwd 2thteB dibBRioRd SBWBE ViediBle prltiddRircuibbdid &%%&erh%w ng to
scrap an entire printhead assenbly 10 if only one nmpdule 12 is ef ecti ve.

The assenbl y ]FQ ued HEI{ogﬁ £ dift Qnas‘lsoialé, eX ondec? mev\vl\,r}I a%usbar a{r%néerﬁen%f§§1%\e{stg‘%¥é)ly%gs ;f voi r

secured. The printhe modul urn,

16. Each prlnthead nmodul e 12 is_conp rlsed of a ni croel ect r omechani cal

(Merj et) chi p FE8e(S HSWM2 tish g‘fne‘EioéﬁYW of ayitiple prigthead gpenplyesorfiewaion8f bonded
by adhesive 20 to a Tape Autonated Bond (TAB) film 22, the TAB film 22
bei ng eIectridﬁFWVG@@Wﬁ@ewywh&ﬁdwNea@hﬁgﬁk@kvmh@f@hhpﬁm&ﬁdnmﬂmh@dmﬂB film
22 form gomsthpagsenbly 24 which is attached to a mcronol ding 26. The

m cronolding 26 is, in turn, supported on a cover nolding 28. Each nodul e

12 forns £abed. uni t« yu lhjé“” i ndependent ink chanbers 30 defined in the
cover nJﬁﬁing—§§*2+¥hrTﬂé—tﬁ§nbers 30 supplying ink to the chip 18. Each
print head nDduIe 12 is plugged into a reservoir nolding 32 (shown nost
clearly in Fi guirEgeas asfgbly %?CC?%@C@&'@\meﬁa@)ﬂoafs desigmatpdgengrally by (e referepes  t hat

suppl i es ruheral mkrhe Ieﬂnbmsotﬂ)wa@ﬁ plililp Wt Ifeplaoe@&tdﬁerneau fbulds NB TheSRIHEd dffﬂﬁsG to
forma CO@Q gl%ent 13 Hjura nyt eléls!ﬂggegl%}aedatn rseglgce an Cyﬁdegéctlve éaﬁl a%la:;]-g%s%crémbiya

t hensel ves &r & no rin

conf i gur edimingteshgying tasqnaplantrme?ammta@é essdm by m@fooly oge mtelsln 2 dm‘edtvh The 8 inch
nodul ar printhead assenbly 10, according to the invention, is designed for
a print s peed‘haﬂsdanibl’yklf) lcontpried ta @hdsdiats odwhRMVEN MPretedvolk GO isRAYRS. TRE printleut €

printing a 0 d hic quality. Additionally, a second
print hea gg?%%bFI “mgtﬁﬁm ?tﬁﬁﬁgﬁﬂgﬁruction, can be mounted in a printer

on the 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.

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 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 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.



opposite side for double sided high speed printing. 4 M115-SG As

descri bed above, and as illustrated nost clearly in Figure 8 of the

drawi ngs, at the heart of the printhead assenbly 10 is the Menjet chip 18.
The TAB film 22 is bonded on to the chip 18 and is sealed wth the
adhesive 20 around all edges of the chip 18 on both sides. This forns the
core Menmjet .peinthead chip sub-assenbly 24. The sub-assenbly 24 is bonded
on to the mcrom)ldl ng 26. This nol di nag 26 mates with the TAB film 22

whi ch, together, forma floor 34 (Figure 11) of the ink chanbers 30 of the
cover nol di ng Pagescritgbaborh andipe lgsted opsediearin indigufegrogthe framingsy at fha hartoblpe 36 of

the cover riﬂ’!ﬂb&l'aﬂgn@ﬁlthPthQﬁIEIh_]@@chfpllh IinO @A B Hiﬁﬂ;@' 1§b0§§éd of‘to tI%O(fhyp 1@'&@@& QuEfi C,
hydrophoblc collar 40 is arranged above each funnel 38. The | ars 40

seal i ngl y '@ﬁb%?a'éeswwﬂmwe%ﬂ‘pﬁd%eﬁeweaw 1801 bqthhiyer- JPW%%CO&M%% ﬂlréhs%a‘hz
(Figure 7c)11pr1b-:Ish:&1b]ye$erVOI r molding 32 of the ink reservoir 16 to duct ink
to the chip 18. Snap details or clips 44 project fromthe top 36 of the

cover nol ding Taﬁsut)sass%mpzz;t]bﬁon@eq%ﬁro mermérgh&angz% ﬂﬁsl rﬁﬁ(ﬁ%@lé)ﬁa{efw&hhﬁe T4
reserv0|r 16 The TAB film 22 extends gfpélwan an | ed si of the

cover i 34 whigh. (gEethes f?rt”“ a|ﬂ§°ra3’l4 Seurgld hefdhy inkrfhasy éré 80 of oy Fdigedd Taes of t he
cover m)l dﬂhrﬁl:@rszs owh%/:i fle&l rhaifer WABof 3d dNihe 20044 ﬁmﬁldlﬂg Fub et suind@eis g ssur f ace

for data a C a Fi gure 8). e._su t he
o oy dEREBRNE, PR BT B ol S Fobbons P TR N ERD SRl st
print headwitmdmbisneb@ry flling| formatiant yr robzids B SBzyor T the adernaidudldisg T2ofShraik fit i n

angl ed, epd-tP1E0%S L atlpshiP on to the ink reservoir 16. The reservoir
16 acts as re‘{ carrlgmecr %or % ﬁlg modul es 12 and provides ink ducts 52 (Figure

7) for four YeII and bl acK The four
"hk So or's. ar SMarcllaing BN HeBTgi: He brii ) SR FURTERE SEhbe ERE cover
nol di ng 2&ldingt28 réashlypr thainhesdombdgul e 12. The printhead nodul es 12 butt up
to one another in an overl apping, angled fashion as illustrated nost

c Ih_ear ! 31/ 8i n Fi gus €58 2inang e)@enﬂg uptdaangédas\é&e RES 46 Imﬁ cdvs rhMiirdd I3 OMede s M&m'het .

chi ps t 0, di.agon p,in order to produce_continuous printhea
bt hs. PO 6 B e P i e el mofge e oraas T Phbbre ek
beyond. Theinyenfetiorchth mdlpo%ericanta2ipa® 4amigvee®). X 0. 54 nm wi de and 0. 3 nm hi gh.
A protective silicon nozzle shield that is 0.3 mmhigh is bonded to the

upper surf ace 1af subR@erMMaeine mlttdhoilifhe 26 and the cover molding 28 together form the Memjet
printhead module 12, A plurality of these printhead modules 12 snap fit in angled, end-to-end relationship
on to the ink reservoir 16. The reservoir 16 acts as a carrier for the modules 12 and provides ink ducts 52
(Figure 7) for four ink colors, Cyan, Magenta, Yellow and blacK (CMYK). The four ink colors are
channelled through the individual funnels 38 of the cover molding 28 into each printhead module 12.

The printhead modules 12 butt up to one another in an overlapping, angled fashion as illustrated
most clearly in Figures 2 and 4 of the drawings. This is to allow the Memjet chips 18 to diagonally
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 (.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 Memjet chip 18,

Each Memjet nozzle includes a thermoelastic actuator that is attached to a moving nozzle assembly. The
actuator has two structuralty 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 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.



Each Menj et nozzle includes a thernoelastic actuator that is attached to a
novi ng nozzl e assenbly. The actuator has two structurally independent

| ayers of titaniumnitride (TiN) that are attached to an anchor on the
silicon substrate at one end and a silicon nitride (nitride) |ever

arm nozzl e assenbly at the other end. The top TiN or "heater" |ayer forns
an electrhﬁﬁg Lircuit which is isolated fromthe ink by nitride. The

novi ng nozzle 1s positioned over an i nk supply channel that extends through
the silicon substrate. The ink supply channel is fluidically sealed around
t he subst inkeigcting [sgseveiadibpivequyhegliN ginTrny| ths eigtiderpgzzfe) apemiyy by e SGosof| spiface] ect i on
IS preven@@@nbaime@ﬁnﬁgg,TlN rimand the nitride nozzle assenbly by the
action of surface tension over a | mcron gap. A 1 mcrosecond 3V, 27 mA
pul se (85 nano vapnhi r. f the heater

i ncreasing the Eg%%%%mkénperatﬁﬁw%ﬁ &fﬁmﬁglﬂggﬁﬁﬁng "msPéﬁgfgﬁ?aghernal
field causewsianthehganishrsratuyf byt)pue hehimat e tringipw ﬂhetnhhﬁeld @usst angxraupicalof Yie
relieved RyedRyer @Mtls g&ciﬁt'a@l%hev@lﬁ@ £CLIQR plaf A6 RY CSLJQ(.% RIRSFAER: Of md he
other TiN | aye | ection at the actuaFor tipis anplified by the | ever
arm and fﬁﬁ%igqﬁﬁ% nozzl e assenbly towards the silicon ink supply channel
The nozzl e assenbly's novenent conbines with the inertia and viscous drag
of the ink in Refietigupphyacshanfiels awliganert Bva apogid fores e exglargefilel d t hat
causes t hgygiaed { 48 mpfsupa%dﬁaqm Erhe ndyﬁgbs@émb@@%@snaegmmﬁln&%% ul;alna% d

transient thermal fiel assive TiN layer only heats up by er mal
conduct i ofiscgprEg ook @ttheé}l@&tqh@ﬁel toTgFaT Hat PR RIS R Ykl frhtaes 1y e.lecﬁelr nal
COﬂdUCtIQﬁaﬁﬂ$BLthe substrate and the ink, causing the actuator to return
to the "at rest' position. Thermal energy is di ssipated away fromthe

printhead chi Rsdye GirgGLEd caqgeem% & rsient fagm%i B, %@,saggwg TPl %gﬁhe%ﬁilaﬁﬁyzgr ound

5 mcroseconds. The nozzle retills and waste heat uses Wtl
M cr osecohdEal£erdyetion gltey deeplek pisctign giermal enerey Jissivates & trrresl padicden Biei e 18 has
1600 nozzdumgapedd thaieh) cfubify @AEMaGOb ftum bhtheSatadsl PosBiod. TH@mdl @Q&ngdpéhssﬁ)glecpr

printing, resulting in ful hot o e quallt nn1CNVK chip
D5 has S0 it 1 ceri g, B 39 EDIE 1P B dyfipcbioods Bhogmavt -
regi st er , migmseemddb e rgzdealiliamal vastelhdandiffitsesavitsin 80 MicrosdSondt dlpwing as@KHL@ANECT | ONS

drive the &hinRd8. Some configurations of Menjet chips 18 require a nozzle
shield. This nozzle shield is a

The Memjet chip 18 has 1600 nozzies per inch for each color. This allows true 1600 dpi color
printing, resulting in full photographic image quality. A 21 mm CMYEK chip 18 has 5280 nozzles. Each
nozzle has a shift register, a transfer register, an enable gate, and a drive transistor. Sixteen data

connections drive the chip 18.

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

to be high yield.

The TARB film 22 is a standard single sided TAB film comprised of polyimide and copper layers.
A slot accommedates 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 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



m cromachi ned silicon part which is wafer bonded to the front surface of
the wafer. It protects the Menmet nozzles fromforeign particles and
contact with solid objects and all ows the packagi ng operation to be high
yield. The TAB film22 is a standard single sided TAB filmconprised of

pol yi m de and copper layers. A slot accommpbdates the Menjet chip 18. The
TAB fil M 22,1 i cI udes gol d plated contact pads 48 that connect with a
flexible pri nted circuit board (PCB) 5% (Figure 13) of the assenbly 10 and
busbar contacts 56 (Figure 14) of busbars 58 and 60 of the assenbly 10 to
get dat a jartionpdhiels deresp eamploed] spalths chind8 et the H4B filmP2degelielitnproboslictidal es are
gol d bummggtact bdigie ROTLE Girh £2 Qﬂﬁ%e@l@&lgﬁl Qifthetlhl@chWHs%b inGIY ppinti]téd mbdfe 1|2unCtl on

bet ween the TAB film 22 and all the chip sid S has seal ant appl ied to

the front th ir,st instanc S e nturned
over and seal g{ﬁ? ﬂembl ?)C% 54ds tagmﬁlﬁelarog%tormp ™ tHa?g %"Sé I ﬁﬁgﬁlonzi ‘Tlﬁl %" i's done
to conpl eitﬂeﬂli}adsmvle tlhelltb Matip conBectignd thrévah TRt paHswRigh tmgfeleh’euh comespndite ct

el ect ri Calyna&ORLACkH PEE AHSL. HiRQd A §4I it hArd Tn%mgtrmoﬁshlg%h 8418k afhe 1 nk

chambers 30 in the printhead nodule 12. The flexib PCB 54 is a single
si ded con%?cﬁlPéglfhetaP%ftd sidaysdl 16 thegavermpding P’frérh?ﬁe"o‘?CBe%’t‘c‘hmmﬂﬁaW?ﬂ R&keiristbdul e 12
w th dat acoﬁtﬁm RRICHE DAS fild Q0 g ﬁi@l&%@lﬁﬁodﬂaﬂﬁb}/ s Gha prixbRd §aa 6 (FHutel). The

correspo cont cts 4 ac B fi nount ed
o Bbut o 10 P MRGHT PR § HESPAREY PR 59omIgR g P kG BT bve | 46
of the c o’:\le:f therink cksangird 8. Thd prgt off the RCIPEBighirist ihe sidkemiaihtdaniech d2pingbeettoricé.al

contact with the TAB film 22 of each printhead nodul e 12 by neans of a

pressure pad &Be (g Lot e inkl RRrvolP GBIdRE 3Mﬁaemymoﬂeatsmn@\mo WRHY

correspondi si dewa 64 0 serva nol di n 32 of the
ok © emor e H G 58 st Poiip e b ATty ML MINT HOREME BAeCRr 1 o5
62 pin cosnmsct o, th660ntaTthes ofitigkevadil fiim @2 wipk againg thosdof the $EB YO iThe ampl dbanglod? of t he

i nk resery éa;é, a,ﬁvmsof m}]ﬁ%&%{ gé@sm gttl} em;@téo%'oﬁﬁwgé {m%ﬁ&w&{e cover

mol ding 1 rinthead

reservoi rrad 62 Whlﬁ?eﬁllewra@ﬁgvewswfe 1o heappikg afﬂi mm@@d\hﬁweﬁna@apﬁ@ts of hodex of t he
PCB 54. The angld g Apomak] ows for easy renoval of the nodule 12. The flex
PCB 54 is "sprung’ by the action of the deformable pressure pad 62 which

allows for po nd i nt ai
contacts of tﬁl}éé g&n%ﬁc%%?'éSE aap(r?ﬁfg%ﬂ ‘%@ %01 ’ rr& %aél A:ﬁetgir er]al IQG is a
pr eci si orecommadatds ¢rs Maplidichig 1Predid thef T/dth filacex féﬂeadw}iﬁehq‘imnémaab WIﬂi the cover

accomodaffsizdge Menjet chip 18 (with the TAB film 22 already attached) and
mates with the cover nolding 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 the cover molding 28.

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

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

is 20.33 mm.

The micromolding 26 fits inside the cover molding 28, the micromolding 26 bonding on to a set

of vertical ribs 74 extending from the top 36 of the cover molding 28.



Rib details 68 (Figure 8) in the underside of the m cronolding 26 provide
support for the TAB film 22 when they are bonded together. The TAB film 22
forms the floor 34 of the printhead nodule 12, as there is enough
structural integrity due to the pitch of the ribs 68 to support a flexible
film The edges of the TAB film 22 seal on the underside walls of the
cover nD|IJ% 28 The chip 18 is bonded on to 100 mcron wde ribs 70 that
run the Iengt of the m cronol di ng: 267 A channel 72 is defined between
the ribs 70 for providing the final ink feed into the nozzles of the

Menj et chi p 18he Tyer iddimgy ind twolskot,pregisiomiviedtion gpoRiBiz dtlal ewbinfsgin irgeciathiyad cal
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to perfornHéhe sa &unc}é Tpe BItCh of the nodules 12 is 20.33 nmm The
m cr onol diAG"&E ' 1oFR Bf Fraledin Fﬁ%e“ Ver nol ding 28, the micronolding 26
bonding on to a set of vertical ribs 74 extending fromthe top 36 of the
cover ol di ng “ggdicgd gbovenangpening phesctedhiyrater Hds WrpHydidy pus of the gellars fi These
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bonded i nibloreghacéé.t he base sub-assenbly, conprising the sub-assenbly 24
and the mcronolding 26, mates with the vertical ribs 74 of the cover

mol di ng 28 t 0 1ThemRkdira6 8dngkses fhK ink RBFRAMIRR. 3zﬁ§ia|lﬁ%oQ&E@@(P@éﬁQ\ﬁ?,Th@n
openi ng of %mﬁ .chanmber ?g?ms surroun of. the cqallars 40. These
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seal ed environpent for each color ink. Ink supply pipes 78 (Figure 12) are
ar r anged 4pesgniimddalisrhargnge | d nol ding 76 to comunicate with ink channel s

80 defined in the reservoir nolding 32.
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 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 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 varicus products. The ink reservoir 16 is heat staked to the chassis 14 via the
heat stakes 88 and 90. The chassis 14 includes a return edge 94 for mechanical strength. The chassis 14
can be easily customized for printhead mounting and any further part additions. It can also be extended

in length to provide multiple arrays of printhead assemblies 10 for wider format printers.



Labyrint hi ne, hydrophobic air holes 82 are defined at an opposed end of the
lid nmolding 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. The |lid nolding 76 has heat stakes 88, (pins that are
designed to nelt and hold the nolding onto another part) which position
and secur LQ% ink reservoir 16 to the punched, sheet netal chassis 14.
Addi ti onal heat stakes 90 are arranged along the reservoir nolding 32.
These stakes are shown after deformation in Figure 1 of the draw ngs once
t he ink reser \Aity 9718 Hedigedoladliy obeseinil £ pipblingaiceshids & gaintd to Re el Vi nijthe

formati ong,RRs &' re@eea‘emeﬂ)daésqa Grota R 11§{' r@!esmpfa foPEnabIfi8 %Mern%m Pdnd 'orrgoré%Z for
rel easably receiving the clips 44 of the printhead nodules 12

pr evi ous| §f EYEHSI&d, the sidewal | 64 on the side of the reservorr nol di ng
32 provides a nmounting area for the flexible PCB 54 and data connector 66.
The reser voi rThipfigpmagip3etallicstyipdasbais 68 andddtcandug -gnd V-aagesbictigtyi wwghe Tred

accurat e fRuALE BOL HindeRenimrnd T\rerwmﬁeaé Sg ;ﬁﬁ f,a@ed séi,the{ B egﬁhbﬁﬁgft}rp E‘ST he

metal chassis 14 is a precision punched, folded and assi s
used to nbigHe [Hnkhe fbrlblﬁtfﬁeeaakeace%tewwwfmqgrﬂaérmg:ereuseasdgprﬁaecbrear 5@ i nk
Er9 gs e rT }10' r Thk Qorltdts rlzzakcrﬁ&aﬂgléagaga he rddar DS p‘écésgfl%fo‘t’ i@ Th B &ilm Qﬁ@flteae‘ﬁtnﬂjlﬂﬁi@ 1;ﬁ8 ?—Ed

e chassi i ncl.ude turn edge 0 i cal strength. e
chasss 19 PRUPAIRVEILI FoMaPoe SRR of S5 e RL RO G BUVERY® f ur  mer
part addidfithenr restrvoicaridied 80 be extended in length to provide nultiple
arrays of printhead assenblies 10 for wider format printers. M115-SG 8

Slots 97 are dehitedibiatedhtos; Ragsitise ook sehhd tﬂgma.{a&egssﬁl {99 iddoudiad Ned to

t he C|IpS 44 of t o release th dules. 12 fromthe ink
reservoi r° f%”?ﬁ?“gﬁa%?f%ﬁmféﬁ%ﬁﬁgﬁgﬂF"giﬁﬁ% g¢e RoreeEvop o tThe S hadtmds 12.

Thi n f nges hdd qaptpve hetvah Hacsidtvall 3 abdibdsidesalb® @ried co6r wadickZBtby Vhe paetitire \Yad
respectivgly, to the TAB film22 on each printhead nodule 12. The two
busbars 58 and 60 are separated by an insulating strip 96 (Figure 14). The

fl exible, fnger- (%ontacts 56éar£ arranged al ong one si de edge of each
busbar 58, 60. ‘“’“:'Igrf> FOUETY 189 SPEEors R P Ergadle ruphar r&ieeeaid: E¥ht act
pads 48 obhadehenndofidss f04lam RRAnwed oreaekspondohy |pﬁ)trﬂ923ns iamronplﬁea;\awdi figfopguer. Tho t he
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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

medule 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.

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.

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 underneath the TAB film 22. The sub-assembly 24 {s mated with the micromolding 26.

The micromolding sub-assembly, comprising the micromolding 26 and the sub-assembly 24, is

transported to a machine containing the cover moldings 28. When the micromolding sub-assembly and



on the underside of the sidewall 64 of the reservoir nolding 32 of the ink
reservoir 16. The sub-assenbly is held captive between that sidewall 64
and the sidewall 46 of the cover nolding 28 by the pressure pad 62. A
singl e spade connector 100 is fixed to a protrusion 102 on the busbar 58
for ground. Two spade connectors 104 are nounted on correspondi ng
protru5|oqﬁ %%6 on the busbar 60 for pomer The arrangenent is such that,
when the sub-assenbly 98 is assenbl ed,? t he spade connectors 104 are
arranged on opposite sides of the spade connector 100. In this way, the

| i kel i hoowvayinolding @B gie rendprbtiogethien, the AABtftire 22 jyewsd os topiy] updarsgdetviabls ddwenmist y 10,
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installation or replacenent, these are the first conponents to be

di sengagetitheceietPelgrsdwer to the nodule 12. To assenble the print head
assenbly 10, a Menmjet chip 18 is dry tested in flight by a pick and place
robot, which dlkschipli% d4Btitre 2hafiermadink 26rah sqorgdingidi apsedelaforo hicpspld8 to a
TAB fi | m hondingaa Rifiule Y8R ol s@ﬁéd@nd%&n&ﬁﬁnm%eégﬁ%atuﬁ(qnlet@ssTAB film22is
pi cked, bunpeg and app ied to the chip 18. Aslot in the TAB film 22 that
accepts the c hesi ve ctions. as a
seal ant, appl |hlj hgm 6eS?rY1°ér ‘TPE Igr"’gﬁwﬁg O\X%rmoédz géréé’onchgtﬁ%eg'erttﬂgor@ﬁlcﬁnpfée on al
si des. Tmededopnarrae sealimg flibwr $¥sis plecec onplletver tbwi outhit hdlest8h eo Binclao svableslysdal t he
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chip 18 and TAB f sub- asse IS transpor t o anot chi ne
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applied to the underside of the fine ribs 70 in the channel 72 of the
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nmol di ng 28 ar e\chemdécnt ¥getilnedionstanarahiBitdditd eac2 Dodug: B@altledwmmlelttlealfnhﬁl
undersid e t >, TAB
film22 1(3‘ hg@herl b\%;rbérg Eg?sffrap.ﬁ\gnJf U%Llrldsllsﬂl;lgslse%%l 9{%01; ﬁﬁmegﬂé%@ h?ﬁexuﬂj:é Y on le cover
mol di ng ZBdefﬂﬂ?é’félhﬁlpe“@B 64 QAR ifil feyprvoD mﬂhfhneﬁ%)l'ﬁ)ft Rlistaes SEBGOain@thew@q’melrdl ng 28
assembl y dsQrdMbdiet RIRLED S ilVBESSir RobiR ﬁe@adp ﬁgﬁbﬂ L@ whrofdchift fotlUhe SRAE

i ndependent i nk chanbers 30 and ink inlets
64 of the ink reservoir molding 32, the pins being recewed 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 molding 32,
Accurate alignment of the module 12 to the reservoir molding 32 is not necessary, as a coniplete

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 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 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. 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



The ink reservoir nolding 32 and the cover nolding 76 are bonded toget her
to forma conplete sealed unit. The sealing film84 is placed partially
over the air outlet holes 82 so as not to conpletely seal the holes 82.
Upon conpl etion of the charging of ink into the ink reservoir 16, the holes
82 are sealed by the film84. The ink reservoir 16 is then placed and heat
st aked on,, % dhe netal chassis 14. The full length flexible PCB 54 with a
cushloned adhesi ve backing is bonded '8 the angled sidewall 64 of the ink
reservoir 16. The flex PCB 54 termnates in the data connector 66, which is
mount ed ofdigae wWher Ekhap insthe inlgehannsls 8P e they cambalfdlly Gappert off Weenichekeirechgebepmi r 16.
Actuat or MmpeR@ V+ connections are transnmtted to each nodule 12 by the two
identical metal finger strip busbars 58 and 60. The busbar sub-assenbly 98
is mounted ab P rside of th i I 4 of
the Tk T eser w5 shiteolts bR pbS nd G E0eRis s e il R b 71
96 are | otfalied tesilzahen ganmapcey Fecalitnge the printheesri modwrio bﬁ Hpen3Recyssial mplgtioiredt

shown) prgd Reht,Me MdQMplilicas E@&W@l o haﬁf‘pl&tlc &:E‘lﬁlg Iﬁ% aﬂpﬁeﬁ%&%e UHE@PJICQIﬂng 32
t he pins being recelveg t hrough l'ocatin ol es 108 in the busbars 58,

and the | FBURETIHEISOMGS 18 MesepaisHet t%ﬁﬁ shipe | gl %%1 ipallgtpngr e cl pped
into the overhead ink reservoir nolding 32. Accurate alignnment of the
modul e 12 to the te éseptebibat thet di amgovBlpibstwemt adpeme ssditey 12 alrtaofl glanmpitied e

pr i nt head,asa e Wlednided Wik dozd SEH AR e lpBih dg}a,hmasdafuéa ?195}5 1836k ehidg 18

during final QA testing. Each printhead nodul e"s m 22 interfaces

with the flex P 54 ars 58, 60 as .

reservoir 16. q% seﬁ'ﬁegHgglﬁgh gﬂldﬁ%ﬁﬂf Tﬁm*?gkggHgmpggéﬁﬁgﬁ?316 a
custom t I@(ﬁllowssﬂlfmns)d:e tbel@dttmtbuglhart dné-teaqpp catfigirativ. 15is dtesfo@7possibld tIoeI:mnmaet al
chassis %Rﬁﬂiﬁ;ﬁﬁg@\éﬁtemqm?mte@@étwel; 'umgrﬁtreélen '/ﬁq‘;}n qgé%h ]}r?ﬁea\ﬁg!slm% 10 15t he ink

reservoir wher e’ t hey contact the cl | ol di ng

28. Fur tfﬁ‘?aY““b‘P]ég@%uFég cgiirely Pesyble Brfeusideierrindend “ﬁ‘lﬂisﬁﬁSe&%aléwreéfeeéﬁ’ga@@mant with

the receidnig cfn@r Wi 190S002 Mgkt peineeReRess tlRendnuit Aeadcmilie dZnd rom the
ink reseryvoir To charge the ink reservoir 16 with ink, hoses 110 (

Fi gure 3fmgF5”§PP3§ﬁed to the pipes 78 and filtered ink froma supply is
charged into each channel 80. The openings 82 at the other end of the ink
reservoir cové&i'RoPdhay hve agrudivigshdemietorripinesd dystsof L13jicpuldiby ¢onfigursdiferiwide The

openi ngs t&%}ar@hﬁ@rst RplabtQbIS ink Bdftrid R8T 1S orde Rt teadh lé@lmaQrE Qﬁé‘?tenﬁ R =3 WhidAGGte i Ch
connect throgggﬁ al)fvwélhnternal i_nk channel s se ink paths are

partial | y*§¢ Bl oFf Fisdddr Bpes 'p‘l8§§‘f "i:“E“ ‘Ih? Pidfraide ‘Hlﬁelr‘ﬁ@"%’har gi ng.
The film lS&aﬁl@bnnecS upt 10 tHelink 1l 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 embodiments are, therefore, to be considered in

all respects as illustrative and not restrictive,



i ndi cate when inks are in the ink channels 80, so they can be fully capped
of f when chargi ng has been conpleted. For electrical connections and
testing, power and data connections are nmade to the flexible PCB 54. Final
testing then comrences to calibrate the printhead nodul es 12. Upon
successful conpletion of the testing, the Menjet printhead assenbly 10 has
a plastic ﬁﬁﬂ%gng filmapplied over the underside that caps the printhead
nodul es 1% nore particularly, t heli'r chips 18, until product
installation. It is to be noted that there is an overlap between adjacent
nmodul es 19imPart of the testing procedure deternines which nozzles of the
over |l appi ng portions of the adjacent chips 18 are to be used. As shown in
Fi gure 151.0f tAgrimdreawisrgsly firhe ides ingjs mwifitet tasimpafidiara Méam)nebenphi pathhaad
assenblie | | 5 themto be butted together in an end-to-end
configurd%?g%gc??mgﬁgtherefore possible to build a multiple printhead
system 112 in, effectively, unlimted |lengths. As |long as each printhead
assenbly 10 i < SPRHGGUPRIT imRber fpfhoupting; vaithipfhy prigfey hoysiag [rapverse & e pedizier

pri nt headmsvedénhgattof several hundred feet. This means that the only width
limt for a Menjet printer product is the maxi mum manufacturabl e size of

the intended ap;fhilrﬂfty Minﬁeadﬁﬁcﬂhﬁﬁ@dei‘a@yaﬁ@%nt@pyﬂ)r@ Mu%ﬂogln?emwgmza% 0 % nt ,head
system 112 coul d be configured for wide format printers. Replaceable ink

cartri dge¥ned meghyles hayinehpiinthers) ehip with @n pRaerf RogElss NG rHPECTiYSt BYMBIEtEt e i nk
reser voi racthdtrs tshitthagtl ways has a supply of filtered ink. Hoses 118 exit from
the underside of the reservoir 118 and connect up to the ink inlet pipes
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r
in the art that nunerous variations and/or nodifications nmy be nmade to
t he i nvenTOAsHS he medmmeysmetheats JBEshi ¢ enbodi ments wit hout departing from
the spirit or scope of the invention as broadly described. The present
enbodi nent s aradiacetttysintbfad medulds @b @ach othen atfee edpertive sidt hurfhees e cids safsces of
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assenbly for use in an inkjet printer housing ning a hedia novenent
pat h, theldeggles by auginppindicafgnoddlp el ongat e support member for nounting
within the printer housing transverse to the nmedia novenent path;

2. The assembly as claimed in claim ! wherein the printhead chips are elongate and extend across

the width of the module with one end extending into the step formation on one of the side surfaces and
the other end extending into the step formation on the opposing side surface of the printhead module,
such that the overlap between the printhead chips of adjacent modules is provided by their respective

ends that extenrd into the complementary step formations,

3. The assembly as claimed in claim 1 wherein the nozzles within overlapping portions of adjacent
printhead chips are digitally selected such that in use, printing from one of the chips precisely abuts

printing from an adjacent chip to form a continuous print pattern.

4. The assembly as claimed in claim 2 wherein the longitudinal axis of the elongate support is
mounted normal to direction of movement of the media and the elongate printhead chips are mounted at

an acute angle to the longitudinal axis of the support member.

5. The assembly as claimed in claim 1 wherein the support member has an ink reservoir and the

printhead modules of the assembly are attached to the ink reservoir.

6. The system as claimed in claim 5 in which the modules are releasably attached to the ink

reservoir.



a plurality of printhead nodul es detachably nounted al ong the support
menber, each of the printhead nodul es having a printhead chip with an
array of nozzles and respective drop ejection actuators, such that, the
printhead chip of each nodule partially overlaps at |east one adjacent
nmodule in a direction transverse to the nedia novenent path; wherein,

adj acent piiddhead nodul es abut each of her along respective side surfaces,
the side surfaces of each printhead dul e having a step formation that
mates with a conplenentary step formation in the side surface of the
abutting print HEaterhivisicimed in cpiné fstaes sempyisingsandikasbppbebyiton fot wbmiyide ivder ei n
the print heatr@li ps are el ongate and extend across the wdth of the nodule
with one end extending into the step formati on on one of the side surfaces
and the gther on th ing side
surface o? theﬂ%?ﬁﬁféégﬂghﬂginﬂﬁﬂanﬁhé&ﬁ%im?eg@%wéngim%m]_%%ng @9

pri nt head AFSFEoNs erdad welait airhisadinecopenings grooiporediedy t hei r respective ends
that extend into the conplenentary step formations. 3. The assenbly as
claimed in claim1 wherein the nozzles within overlapping portions of

adj acent printhead chips are digitally selected such that in use, printing
fromone of the chips precisely abuts printing froman adjacent chip to
forma continuous print pattern. 4. The assenbly as clainmed in claim 2
wherein the longitudinal axis of the elongate support is nounted normal to
direction of novenent of the nedia and the el ongate printhead chips are
nmounted at an acute angle to the longitudinal axis of the support nenber.
5. The assenbly as clained in claim1l wherein the support nenber has an ink
reservoir and the printhead nodules of the assenbly are attached to the
ink reservoir. 6. The systemas clainmed in claim5 in which the nodules are
rel easably attached to the ink reservoir. M115-SG 12 7. The assenbly as
claimed in claim6 further conprising an ink supply system for supplying
ink to the reservoir. 8. The assenbly as clainmed in claim7 wherein the
ink reservoir of the assenbly has ink inlet nozzles at one end and

seal abl e air bl eedi ng openi ngs at an opposed end.



