O -1 Modular Inkjet Printhead Assenbly Field of the Invention. This

I nvention relates to a printhead assenbly. Mre particularly, the invention
relates to a pagewi dth inkjet printhead assenbly. Summary of the Invention
5 Accordingly the present invention provides a printhead assenbly for an
inkjet printer, the printhead assenbly conprising: an el ongate support
menber for nmounting within the printer adjacent a nedia path; an ink
reservoir nmounted to the support nenber, the reservoir having a plurality
of ink outlets; 10 a plurality of printhe@g_nﬁdules, each nodul e having a
printhead chip wwth an array of nozzles and respective drop ejection
actuators, each of the nodules having an inlet for detachable engagement
with one of the ink outlets ModularInkjet PrintheadeAssémblypei ng in fluid
comruni cation with the nozzles; a resilient nmenber for formng a fluid
tight seal betPeRIofitherwéhtighs of the reservoir is and corresponding
inlets of the nDduIes to prevent ink | eakage as ink flows fronlthe
reservoir to the ﬁﬁ %BQU| t he s ort nenber are
configured for ]céiet achab e |n eren PFH@”F stheinvisatiore nber
bi ases the corF8€pUhHPIRSWiAtl Hﬂ@ﬂPMMBwéngagbhent mnth the support nenber.
20 This design uses the el astoneric seal between the ink reservoir and the

nodul e togetlg.’ﬁ Wi t h ttﬁle snap | ocki ng engagenent between the nodul e and

t he support mM—ﬁ%&%o a fluid tight seal as well as push the
modul e figmy intog Th ur pose of the el astoneric nmenber
reduces the nunber gﬁs}j}ar gqﬂ%pr te’ﬁ%eélgﬂ%? vides @ pERthendyassembly foran inkjent

menber is an piﬁmmdr@ﬂndleﬁ@hdsé}ﬁbl eqtptsbiddie ink inlets of 25 each of the
nodules. In a furthegmgreferred orm the elastoneric collars are forned

together with the 5tAIERE SvRPoR megheriopmonniing withip tieqeiater adjiveft aédia sathar | v

preferred form QQWM 19 HeAlSo it LelfCelved in recesses defining

the reservoir, OUttll ets. bt Iﬂ{esuppor( thember, the reservoir having a plurality of
outlets;

'10 a plurality of printhead modules, each module hawng a pnnthead chip with an array

of nozzles and respective drop ejection actuators, each of the modules having an inlet for
detachable engagement with one of the ink outlets from the reservoir, the inlet being in
fluid communication with the nozzles;
a resilient member for forming a fluid tight seal between the outlets of the reservoir
15 and corresponding inlets of the modules to prevent ink leakage as ink flows from the
reservoir to the modules; wherein,
the modules and the support member are configured for detachable interengagement
such that the resilient member biases the corresponding module into engagement with the
support member.

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

Preferably, the resilient member is an elastomeric collar around the ink inlets of
25 each of the modules. In a further preferred form, the elastomeric collars are formed
together with the modules in a two shot molding process. In a particularly preferred form,
 the elastomeric collars are received in recesses defining the reservoir outlets,



-la Preferably, the printhead assenbly is a four col our printhead assenbly
with an ink reservoir for each ink colour, each of the ink reservoirs
being in fluid comunication with corresponding ink nozzles via the

nodul es. Preferably, the printhead chip of each nodule partially overl aps
at | east one adjacent 5 nodule in a direction transverse to the nedia
novenment path. Preferably the printer is a pagewwdth printer. Ina further
preferred formthe nozzles and the ejection actuators are mcro-electro
mechani cal systens (HEMS) structures forneg %y 1ithographic etching and
deposition processes. In a particularly préféerred form print data is

transmtted to the } e chi via respective flexible printed circuit
boards 10 (PCB's), ﬁfg&b%ségp‘a@%aWh{Yéﬂa%mswm%MmumwmmaB)
film In sone forns, -the. .printheads chips are nounted at an acute angle to
the | ongi t udi nSrrXyf forggch loup et of thesinlo prsenvoinelyeingrin flvidesmimnioationsivide of
each of the TAB filng tapers fromthe printhead chip in order to

acconmodat e t HEOTEROpding inkaoggles visthe modwles. pri nt head chi ps. Brief Description
of the Drawi ngs 15 The invention is now described by way of exanple with

f W ngs nt| } ( | bed D
reference to the %&nﬁh&ﬂwmﬂﬁa@&nﬂ%@hﬂﬂﬁ]@ﬁmﬂ{ﬂdﬁﬁ# a@%&?ﬁiﬁet "

di nensi onal view, from above, of a printhead assenbly,

the invert i onmobilgiin @ dRectiboitnstertd Yo R HeiER 3{,&5@ iew, from below, of the
assenbly; 20 Figure 3 shows a three dinensiona {tpéeﬂ?(pl oded view of the

assenbl y; Figurem—eﬁﬁgw i .the.assenbly:. 0 -2 Figure 5
shows a three di mensional %ﬁ@%ﬁﬁﬁgﬁl@gfhﬁﬂn&of W%@“ﬁ%ﬁ#ﬂ%ﬂ%@ﬁ%ﬁé@
omtted; Figung larged scal e, an end view of the assenbly;
Figure 7 shows, t{genat ?ﬁéﬁ%‘%‘ggﬁ%@%’&r , &n@&wﬂwt@s@%swm@med
assenbly: S i h a three, di nensi onal, expl oded.view of a

pri nt head mm %B%Pﬁ’ee?c%sa@ FRPSILER poresses. ﬁémwﬁwmeﬁmd formcgfring he

nodul e;

data is transmitted to the printhead chips via respectivé flexible printed circuit boards
10 (PCB’s), the PCB’s being printed on tape automated bond (TAB) film. In some forms, the
printheads chips are mounted at an acute angle to the longitudinal axis of the elongate
support member, whefein one side of each of the TAB films tapers from the printhead chip

in order to accommodate the overlap between adjacent printhead chips.

Brief Description of the Drawings

15 The invention is now deécribed by way of example with reference to the
accompanying Adrawings 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 di‘mensiona] view, from below, of the assembly;
20 Figure 3 shows a three dimensional, exploded view of the assembly;

Figure 4 shows a bottom view of the assembly;



Figure 10 shows a plan view of the nodule; Figure 11 shows a sectional end
view of the nodule taken along line XI-XI in 10 Figure 10; Figure 12 shows
a three dinensional, exploded view of an ink reservoir of the assenbly;
Figure 13 shows a three dinmensional view of a flexible printed circuit
board of the assenbly; h 5 Figure 14 shows a three dinensional, exploded
vi ew of a busbar arrangenent of the. assenbly; Figure 15 shows a three

di mensional view of a multiple printhead assenply configuration; and
Figure 16 shows, on an enlarged scale, a segtional side view of the bonding
of the. 20 printhead chip to the TAB film Detailed Description of the
Drawi ngs A print heflg,u%%ssﬁﬁbl ¥ in,accqrdance with the invention is

desi gnat ed gener.al Yy SPRE FB'F%‘?@?E%OMWWaﬁOMbGIOWhef&eassamblyvsﬁmpumas a
plurality- of P@B‘l“‘d‘éeabl e printhead nodules 12. The advantage of this
arrangenent is the%ggi lity to easily renove and replace 25 any defective
nmodul es 12 in t he Eigwefishyws] On ad Bhlgrel kdxl aay | to sgcrap an entire
pri nthead assenbly 10 if only one mﬁf?ﬁ?@@g@???‘“ & assenbly 10
conprises a chassiFigutd7 shibwd)| i rveir 16.is secured. The
printhead nodul es 12 are, i ﬁblfglre%,ﬂlal’ tgéagégs?cgo ﬂ&ﬂ‘i‘&’g&ﬂ?&bwmﬂm -3 Each
print headl nodul e &gl I of a. m.croelectronechanical (Menjet) chip
18 (shown nost_cl Fgggxlkess ?%%iagtﬁ%g d@%ﬁ“’?ﬂe‘”‘ﬂﬁ’&%fﬁ@%’)"f B sHadgadmodudhafthere 20
to a Tape AUFSHNY%d Bond (TAB) film 22, the TAB film 22 being electrically
connected to the chip 18. The chip 18 and the TAB film22 forma

sub- assenbl y 24 wHB#E Jishows 2 hettmn view of the sibdul@nol di ng 26. The ni cronol di ng
26 is, in turn, supported on a cover nolding 28. Each nodule 12 forns a
seal ed unit with Figue 10 sibepensentiewyraphasdags s 30 defined in the cover
mol di ng 28, the ink chanbers 30 supplying ink to the chip 18. Each .
printhead nodul FigiZe i Bshawdagestid i i ding 32, (shown nost
ClearlYoi n Fighitqs 3 and 7 0f dnaltéﬁd%éweéﬁﬁélﬁoéulgg!kenzﬁgng Tins X

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

Figlge 13 shows a three dimensional view of a flexible printed circuit board of the
assembly; - )

i5 Figure 14 shows a three dimensional, exploded view of a busbar arrangement of the
assembly; '

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

' Figure 16 shows, on an enlarged scale, a sectional side view of the bonding of the.
20 printhead chip to the TAB film. '

Detailed Description of the Drawings

A printhead assembly, in accordance with the invention is designated generally by
the reference numeral 10, The assembly 10 uses a plurality of replaceable printhead
modules 12. The advantage of this arrangement is the ability to easily remove and replace

25 any defective modules 12 in the assembly 10. This eliminates having to scrap an entire
. printhead_ assembly 10 if only one module 12 is defective. ‘ |

. The assembly 10 comprises & chassis 14 on which an ink reservoir 16 is secured. The
printhead modules 12 are, in turn, attached to the reservoir 16.



the draw ngs) of the ink reservoir 16 that supplies the ink. Ten nodules 12
butt together 10 into the reservoir 16 to forma conplete 8 inch printhead
assenbly 10. The ink reservoirs 16 thenselves are nodular, so conplete 8
inch printhead arrays can be configured to forma printhead assenbly 10 of
a desired width. The 8 inch nodul ar printhead assenbly 10, according to the
I nvention, is designed for a print speed and inkflowrate that allows up
to 160 .pages per mnute printing at 1600 15 c,dpi phot ographi c quality.
Additionally, a second printhead assenbly,, of" the same construction, can be
nounted in a printer on the opposite side %or doubl e sided hi gh speed
printing. As descgi ed above, and as illustrated nost clearly in Figure 8
of the drawings, &chpRgtheptmpduisfl2isrompriset dfaanicrasteetedrhechimcdl §Medjet) gl et
chip 18. The IBA&hokinlnmoseledrly i FiERES BT dr ' ' ed with
t he adhesive moﬂt%%d%%%%%%o& mﬂﬁ&gﬁ{%@%ﬁ E%'t;cﬁwgif}%%ds& ﬁ%ﬁ%’s forns
. the core Menjet printhe ' pHgs & Zhemg eiestrially senneeted tp thechips
bonded on t o 1BhEephipri§mod dieTTAR dilm PRifsmosubiasgenibly Pivhteh ivdtiabhddiiga TAB film
22 whi clf t og8érb@bldink 06! I 6 1 f the ink char s 30 of
the cover ol di ng ZBEQ:?%C%J%?@éggEé%g\ | gﬁi’pgﬁtﬁi%rhaﬁ%vﬁﬁ@?% “top 36
of the cover 25 ' fine . fi.Jling funnels 38. A soft
el astoneric,, h d?%%’ﬂ%@%gg%?ﬁgg%fﬁﬁ%mgm%&@&g% ent digle ¢hambers 39 defined The
col lars 40 ?E‘ q??gpr%n@d@a@% the ik campirs 30 stpplying ink kd g chipIBIRIdgRAGAE
nozzl es odiile B2 i€ plvebed il | QL reservajr
to duct inlﬁ{}é&at he %Eulgéezég %ﬁgﬁye{ng}@%r@%g@%ngéf%ga&né% ?Pr‘?\oft(?fe top
36 of we co te(ﬁ%ﬁ’lg@i édo fseryPird 6 dirsé suppliesthe k. Fron mpdglel? butttogetimbl y t o
the inkOr esdrtodhatestBroiriteto Tab: & cormpler@ SandteyiMthebPasdbm '.g | - of
the cover " nmp\sisBReRe ORST kb rhé?él 0 bong@gdi n}EI aggq‘]? e&?gﬁagmv\gﬁl%% of
the cover ml.djing 28 provides ot Ak Rritiead geray oan Beiee feform ag
sur f ace forpﬂﬁt{hﬁa éﬁﬁ“’gwoﬁﬁﬁﬂsﬁéﬁwbﬂus 48 (Figure 8y. 0 -4 The
sub-assenbly 24, the mcronolding 26 and the cover nolding 28 together form
the Menjet printTheddndhodedubariintikadbssemblytly, stortinge tHyinintion ds dRGHES 12

snap fit i nforapghfeedtd idiFsr s | | o.the.ink reservpir 16.
The rizgervg&pri ;q tf’;!l’gts as.a catl%@@gﬁ%ﬁ%ﬁﬁ‘@@%&ﬁ?‘% ﬁpﬁ%iagg@Bi nk
ducts 52 (FITgHrE° plig,quafity, Addifionally, 8 secondpristheadiagesmbdy, of the same
_con,struct:on, 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
20 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, -

The sub-assembly 24 is bonded on to the micromolding 26. This molding 26 mates
with the TAB film 22 which, together, form a floor 34 (Figure 1 1) of the ink chambers 30
of the cover molding 28. The chambers 30 open in a flared manner in a top 36 of the cover
25 nplding 28 to define filling funnels 38. A soft elastomeric, hydrdpﬁobic collar 40 is
arranged above each funnel 38. The collars 40 sealingly engage with complementary ﬁlling

formations or nozzles 42 (Figure 7) of the reservoir molding 32 of the ink reservoir 16 to
ductink to the chip 18.

Snap details or clips 44 project from the top 36 of the cover molding 28 to clip the
30 cover molding 28 releasably to the ink reservoir 16.

The TAB film 22 extends up an angled side wall 46 of the cover molding.28 where it
is also bonded in place, The side wall 46 of the cover molding 28 provides the TAB film
22 with a suitable bearing surface for data and power contact pads 48 (Figure 8),



5 Yell ow and bl acK (CMyK). The four ink colors are channelled through the

I ndi vidual funnels 38 of the cover nolding 28 into each printhead nodul e
12. The printhead nodul es 12 butt up to one another in an overl appi ng,
angled fashion as illustrated nost clearly in Figures 2 and 4 of the
drawings. This is to allow the Menjet chips 18 to diagonally overlap in
order to produce continuous printhead |engths fromO0.8 10 inches to 72
inches (for wide format printers) and beyond. The Menjet chip 18 is 21.0 mm
long x 0.54 nmw de and 0.3 nmhigh. A proteetive silicon nozzle shield
that is 0.3 nmhigh is bonded to the upper4surface of the Menjet chip 18.
Each Mem et nozzle includes a thernoelastic actuator that is attached to a

moving nozzle 15 Thesebwisymblyiza, e hi@bbldiRD6LAG Rl U%lﬁh%ﬂ loadependent
| ot t e RO i ' hat t 10 $ topttiot Yol
1T con’ subst o R rRlieia ol 15 K plardfothef pluiend rapdue 2 o
arm nozzl e aefo 1 §pd:40-cndheelasionship emtd. the ke resepvoiFi L., Dhie feb@adi €16 acksAY 8 Cacki§)f M5
an el ectri cébr the tmdules Y@hﬁbrbﬁd&ﬁﬁkﬁﬁ&gﬂ@ | ﬂf\f}ﬁ’ﬁéﬁﬂé | tride. . The

| . REEk erior CibeMaeent,
T 7 bR EICUCE o bl 0 e s o

- seal ed ar oundinngls 3§ b Sercaver talting 28 érto pAvhmYintéaPmdddle 382l i ng rim I nk
ejection is prevented between the TiNrimand the nitride nozzle assenbly

by the action of Tieprintheed keaGIeO BMOS ' . m crosecond 3V,
27 mA pul se Qﬁmwﬁggﬁé i s lie ttac?a i %le&lﬁeg?]mgﬁgeé@%ﬂm%eg]ﬁfe %

| ayer, i ncre&lsll n% the b ip H%E%Wgﬁ%%mgﬁﬂﬂﬂm@mw@QM&mﬁent
thermal fi el ®PDE te disgenallyrovedtapein sidentogfrodiee chiginuibiis prinfitdad teigths fsm 0.8

struct i@al | vinelek teyes, " aAne | ection caused by the presence
of the other Ti N Iaye?@@?l‘%@%ﬁogﬁi@% 1%%658?%r tipis anplified by the

| ever armand fo eﬁlh& ZoZol + ssembl wards, the silicon ink supply
channel . The oz?ﬁi&as eﬁﬁﬁyﬁggﬁ{;@&}%%g%@%w@mmm a and
vi scous dr ad"BFetvR silicopnqzpletshieldsthptis 0.3 oimarhinhlis bendgd nethatupped s@fhcPOSMHE | Ve
pressure fi Manjetvhip I;auses the ejection of a droplet. Menm et actuation is
caused by a transient thermal field. The passive TiN |layer only heats up

by thermal Eased ection her mal .ener di ssipates b
t Ker mi% conducy i jc@?%%é ?ﬂggéss%&slﬁné’%etgn%&q%aaﬁ%aﬂé t |t‘h %I/‘E’Wég Be#2leat or %/o
return’to tHhear &é’ﬁ"t“at%ééﬁ osructyrsdly independent dyyersofditamin altede (AMA)hdtr om
the pri nt hededatshpd toyanejneloirof thy Hdodlstbstrafd-at one end and a silicon nitride (nitride)
lever arm/mozzle 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
20 @el is fluidically sealed around the substrate holes periphery by a TiN sealing rim. Ink
' ejection is prevented between the TiN rim and the pitride nozzle assembly by the aétion of
surface tension over a 1 micron gap. '

A 1 microsecond 3V, 27 mA pulse (85 nanoJoules) is applied to the terminals of the
heater laye_r, increasing the heater temperature by Joule heating. The transient thermal field
25 Causes an expansion of the heater layer that is structurally relieved by an “out of plane"”
deflection caused by the presence of the other TiN layer. | |

- Deflection at the actuator tip is amplified by the lever arm and forces the nozzle
assembly towards the silicon ink supply channel. The nozzle assembly's movement

: con.ll?ines with the inertia and viscous drag of the ink in the supply channel to generate a
30 positive pressure field that causes the ejection of a dropiet,

Memjet actuation is caused by a transient thermal field. The passive TiN layer only
heats up by thermal conduction after droplet ejection. Thermal energy diésipates by thermal
conduction i_nto the substrate and the ink, causing the actuator to return to the ‘at rest'
position. Thermal energy is dissipated away from'the printhead chip by ejected droplets.



The drop ejection process takes around 5 m croseconds. The nozzle refills
and waste heat diffuses within 20 m croseconds allowng a 50 KHz drop
ejection rate. The Menjet chip 18 has 1600 nozzles per inch for each color.
This allows true 1600 dpi color printing, resulting in full photographic

i mage quality. A 21 nun CWK chip 18 5 has 5280 nozzles. Each nozzle has a
shift register, a transfer register, an enable gate, and a drive :
transi stor. Sixteen data connections drive the chip 18. Sone configuration
of Menjet chips 18 require a nozzle shield., Tfis nozzle shield is a

m cromachi ned silicon part which is wafer "Wonded to the front surface of
the wafer. It __protects the Menjet nozzles fromforeign particles and
contact with J8pdAwpsigctien procassitakes aburavismichesequnak Tht AEzZRNRBAA drfdydsR hi gh
yi el d. The TABiffusédWiddn 26 nd Lpal . ded TAB. film conprised of

pol yi nide and ‘copper |ayers. A si %@%@g%ﬁéﬁi%@l’ﬁﬁgwet chip 18. The
TAB film 22 incl udgg tac ads 438 that connect with a
flexible printed Sﬁ%qmﬂﬁ‘ﬁ%%h%?%géﬁww%ﬁg’w@f%isschwoméi%lgwmylm and
busbar cgnt aﬁ oglor prtyg wsulting isffulbpluitegrapHiSinmpd qtiddity A hemléhvassaiply 10
to get data 5p80\Rdz21es. 0K hd ¥R Hheschi Prot.rudi ng, bond W.res
are gold burmg,gm%g&% onde toHg%%gmggggggggé%fﬁ%%‘%@%?%b@@twa
junction between the TABG ft8 sonpsetions drive thechipd8si dewal | s has seal ant
applied to the fgont face in the first instance. The sub-assenbly 24 is
then turned over ?fﬂeg‘gﬁgﬁlﬁf“’qs§ﬂ\’&t§lﬁﬁﬁ@@stﬁ redquéreraanarzlé shieltli This noRieSshieky done
to conpl et el ys smitromivkingd silicdBoat\Ghiblh | fher.to pratect
el ectrical Cﬁﬂé&ttb?%ﬂyﬁg‘ ﬁllllngAB %llgnvgaggfoglriéna;tat %Eg@fa%2£% e Ei nk
chanmbers, 30 Fn the print HeSF ot fraign patigles pudgoplagt witholid objscta asd ng| e

si ded d rrponéuﬂwstthﬁpa08€$m¢mﬁmmﬂ'eﬁlﬁghﬁems 22 of each printhead nodule 12
wi th data connections through contact pads, which interface with

correspondi ng corfhadAS filih 2his aathdaFdBin) dﬁa&%ﬁﬁﬁ?@ﬁ‘?ﬁ%@%ﬁ@%‘eﬁgm ed

[ b [ j [ ] h B fil [
26 of 1 L;”gﬁgﬁ%’?ﬁ- A s eoblpiclteled e MeEinjek o 1€, ety Atse2s Aiioeectd ca
contact wit

Ccofifgst Pq%ns (1 fimt ennect otithon flexible arintedviskwitbodd (PLBYEA SRt 2

pressure pad3pefthEagenbly 1D and Basb %,w rpeat hand ﬁgo a

cor r esggondi pal.y. Mﬁde};ﬁgev\gll %ﬁﬁg t,\r?'rg%? re‘zgira@ﬁf’ ﬁ%m} oégeof t he
ink réservarepy §-‘;S) Gang povrresregtivly tothe ehip 18.HProtsidinglbind vitksere ri es a
62 pin conn&eldbumped, tam bbhdeddd bendipdds 64 thefMétht ik 18.eser voi r nol di ng 32 of
the ink reservoir 16 is angled to correspond with the sidewall 32 of the

cover nol di ng 16Thegundian betwbantht TaBofilnn2haarkll 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
20 22 together to protect electrical contact because the TAB film 22 forms the floor 34 of the
ink chambers 30 in the printhead module 12,

The flexible PCB 54 is a single sided component that supplies the TAB films 22 of
each printhead module 12 with data connections through contact pads, which interface with -
corresponding contacts 48 on each TAB film 22. The flex PCB 54 is mounted in abutting

25 relationship with the TAB film 22 along the angled sidewall 46 of the cover molding 28.
The flex PCB 54 is maintained in electrical contact with the TAB film 22 of each printhead
module 12 by means of a pressure pad 62 (Figure 7). The PCB 54 wraps underneath and |
along a correspondingly angled sidewall 64 of the ink reservoir molding 32 of the ink
reservoir 16. The part of the PCB 54 against the_sidewaﬂ 64 carries a 62 pin connector 66.

30 The sidewall 64 of the ink reservoir molding 32 of the ink reservoir 16 is angled to
correspond with the sidewall 32 of the cover molding 16 so that, when the printhead
module 12 is mated to the ink reservoir 16, the contacts 48 of the TAB film 22 wipe against
those of the PCB 54. The angle also allows for easy removal of the module 12, The flex
PCB 54 is 'sprung' by the action of the deformable pressure pad 62 which allows for



nmodule 12 is mated to the ink reservoir 16, the contacts 48 of the TAB film
22 W pe against those of the PCB 54. The angle also allows for easy

renoval of the nodule 12. The flex PCB 54 is 'sprung' by the action of the
def ormabl e pressure pad 62 which allows for O -6 positive pressure to be
appl i ed and mai nt ai ned between the contacts of the flex PCB 54 and the TAB
film22. The mcronolding 26 is a precision injection nolding nade of an
Acetal type material. It accommpdates the Menjet chip 18 (with the TAB
film22 already attached) and 5 mates with the cover nolding 28. Rib
details 68 (Figure 8) in the underside of-@he micronol ding 26 provide
support for the TAB film 22 when they are bonded together. The TAB film 22

forms the fl GREFEpREsurd | g]%mgeg e no

structural |%e,%*f .suge 1(:58 %He}a%ﬁ?c 0 _H‘lfqﬁ)e ri B?l%cé'gg{t%ogﬁf)glﬁ?ggsﬁ”&i bl e
film The ed&i% fﬁﬁ&TAB film22 seal on the underside walls of 10 the
cover nolding 28. The chip 18 is bonded on to 100 mcron wide ribs 70 that

run the | ength of Thewaicromaldiogds iiameddod hjetiammeldingindde offef Aoead! thet ween t he
ribs 70 for piaeetiallin@cdni@oddiddhe Mekiet i fﬁ\ﬂ'ﬂﬁ{ £t
chip 185 Theﬂgge%::ﬁq tgf t he 'cré I%ﬁ ngﬁczig(gftﬁg{v?rs or aéfﬁﬁ’y‘%?%g&%%%ﬂﬁp of
t he Menj et g's VB dﬂﬁ&g!)are butted in a line. Because the Menj et
chi ps 18 now forngB %ﬁfgél nuous strip with a generous tol erance, they can
be adj usted di gi tBiPdptalls o8 (Figure®) in the underside & the pritromoldingt 26rprovidesupport t han

relyi ng on vibr thecTAB lrh 0 ehaid 177} ' | t rm
yi ng th Gy e g@ﬁ@&@&.@@?@@%ﬁ%&ﬁﬁg fhoP§4 §Or

the sane fu QN bt 0, es 1

i cr onol di noe et Hodle £2'od hent 3F bt picg e st i o iepisbat g s 20
bondi ng on t&¥ ta supporigrflexible filom The edees of thexfAR Alnn2R fealoon thb andeegdSRalbloft he
cover Jo! di R8s &er mélamgeRver molding 28 is a two shot, precision injection
nol ding that conbines an injected hard plastic body (Acetal) wth soft

b beaanbl y. 4. Lae s W RDRd Sl 08 hecnd Dk o el S tieneh o8l o ¢ ne
base sub- asZEFEMPdiag2a, A cipnngl This definedibeteedsl the #b% 7rfor proeidingahofimdl dikng 25

26, mates widell ith ¢heuiztleserthd Memjef ¢hipf18t he cover nolding 28 to formthe
seal ed i nk chanmbers 30.

The design of the micromolding 26 allows for a physical overlap of the Memjet
15 chips 18 when they are butied in a line. Because the Memjet chips 18 now form a
continuoug 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
20 bonding on to a set of vertical ribs 74 extending from the top 36 of the cover molding 28.

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

25 26, mates with the vertical ribs 74 of the cover molding 28 to form the sealed ink chambers
30. '

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

30 molding 28 locate the module 12 with respect to the ink reservoir 16.

The ink reservoir 16 comprises the ink reservoir molding 32 and a lid ﬁlolding 76
(Figwe 7). The molding 32 is a simple four chamber injection molding with the lid molding
76 that is bonded on top to form a sealed environment for each color ink. nk supply pipes
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As indi cated above, an opening of each chanber 30 is surrounded by one of
the <collars 40. These soft collars 40 are nmade of a hydrophobi c,

el astonmeri ¢ conpound that seals against the ink nozzles 42 of the ink
reservoir 16. The snap fits 44 on the cover 30 nolding 28 locate the
nodul e 12 with respect to the ink reservoir 16. The ink reservoir 16
conprises the ink reservoir nolding 32 and a lid nolding 76 (Figure 7).
The nolding 32 is a sinple four chanber injection nolding with the Iid
molding 76 that is bonded on top to forma seeal ed environnent for each
color ink. Ink supply pipes 0. .7, 78 (Fijgure 12) are arranged at one end
of the Ilid nolding 76 to comunicate with ink channels 80 defined in the
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st akes 88, sighed to“ne &9
anot her part %@Eﬁ?ﬂ’@ e@ﬁ%“ﬁrﬁ"‘f‘%@f%wt}‘ﬂfﬁ gsiye film

punched$ Sh&eiﬁmhaigngchasms 14. Additional heat stakes 90 are arranged
along the reservoir nolding 32. These stakes are shown after deformation

in Figure 1 of thﬁeﬂﬂ%ld]@?@ﬁlﬁ%e&t@%alde@gs ﬁﬁ@a&é’&’ésf é@td’iﬁﬁltﬁﬁ‘@ﬁbl&ﬁﬁured
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print head nmﬂmtamt&lzhasﬁs 1prasdditinnal deat staloss 9D ant, arthiged 2l ong tke ies@&olﬁmotdh@ si de

of the resery o Y g% bIe PCB
54 and dat a connecto E%S%%ﬁ%%%sdgr vmaﬁ0 Eg %{990?&1%%%3 o&caEﬂH es details
for fd& it eseriginlfdenbecnsequecdiotha ¢hagsiol4.t he V- and V+ busbars 58 and 60,

respectively. The netal -chassis 14 is a precision punched, folded and
pl ated metal chaBedeivingsfornations Sbanstdefinel gongthhdat ofl feaatsryoiiMoldimg32far i ous

products. Thgedshlly FeRSion %Jch%@ﬂ&ﬁx%j Ek?&&%gdulésqzt he chassis 14 via the

heat stakes 88 and 90. assi s I ncludes a return edge 94 for .20

mechani cal strengt | |nthead
nounting and any lﬁ}ﬁ @@&ﬁﬁféda%éﬁ%&%lB@Pﬁﬁl%sid\éofﬂl%ﬁ%e&%oxt en@in(g%l&n | engt h
to provide ﬂ@ﬂﬁ%%@oaﬁmﬂseacfprthp exiblrBEB 54 suddnts eopnaatorr@: The srserveisr nat
printebs. 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
to the chassis 14 via the heat stakes 88 and 90. The chassis 14 includes a return edge 94 for

. 20 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.

Slots 97 are defined in the chassis 14 for enabling access to be gained to the clips 44
of the modules 12 to release the modules 12 from the ink reservoir 16 for enabling
25 replacement of one or more of the modules 12.

Thin finger strip metallic strip busbars 58 and 60 conduct V- and V+, respectively, to
the TAB film 22 on each printhead module 12. The two busbars 58 and 60 are separated by
an insulating strip 96 (Figure 14). The flexible, finger-like contacts 56 are arranged along

- one side edge of each busbar 58, 60. The contacts 56 electrically engage the relevant contact
30 pads 48 of the TAB film 22 of each module 12 for providing power to the module 12. The
' contacts 56 are separated by fine rib details on the underside of the ink reservoir molding
32. '



Slots 97 are defined in the chassis 14 for enabling access to be gained to
the clips 44 of the nodules 12 to release the nodules 12 fromthe ink
reservoir 16 for enabling 25 replacenent of one or nore of the nodules 12.
Thin finger strip nmetallic strip busbars 58 and 60 conduct V- and V+,
respectively, to the TAB film 22 on each printhead nodule 12. The two
busbars 58 and 60 are separated by an insulating strip 96 (Figure 14). The
flexible, finger-like contacts 56 are arranged al ong one side edge of each
busbar 58, 60. The contacts 56 electrically emgage the rel evant contact 30
pads 48 of the TAB film 22 of each nmobdul e-82 for providing power to the
nodul e 12. The contacts 56 are separated by fine rib details on the
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15 TAB fi | miondi ng area. Wien a chip 18 has been accepted, a TAB film 22 .
is picked, bunped and applied to the chip 18. A slot in the TAB film 22

2 Searant & t“%%%“?’ﬁ“%ﬂeﬁfﬁmce?ﬁﬁﬁsémgs@“ﬂ? t il i it b o

a seal ant,
all sides. PI%R rﬂlﬁedépesﬂwmaé'ﬁrenéﬁa{lspmﬂndtvhhalsohq:s 18adhs of the
chip I8. Th®AB ﬁlmbondmg area. When a chip 18 has been accepted, aTAB film 22 is picked,

bumped and applied to the chip 18.

}T

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 ali
sides. This operation forms a complete seal with the side walls of the chip 18. The

20  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 $tock of micromoldings 26 for placing and bonding. Adhesive is
apphed fo 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
25 sub-assembly 24 is 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
micromoldir_lg sub-assembly and cover molding 28 are bonded together, the TAB film 22 is

. sealed on to the underside walls of the cover molding 28 to form a sealed unit, The TAB
30 film 22 further wraps around and is glued to the sidewall 46 of the cover moldmg 28.

The chip 18, TAB film 22, mlcromoldmg 26 and cover molding 28 assembly form a

complete Memjet printhead module 12 with four sealed independent ink chambers 30 and
ink inlets 38.



20 connecting wires are potted during this process. The Menm et chip 18 and
TAB film 22 sub-assenbly 24 is transported to another rmachine containing a
stock of mcronoldings 26 for placing and bondi ng. Adhesive is applied to
t he underside of the fine ribs 70 in the channel 72 of ‘the m cronvol ding 26
and the mating side of the underside ribs 68 that lie directly underneath
the TAB film 22. The 25 sub-assenbly 24 is nated with the m cronol di ng 26.
The m cronol di ng sub-assenbly, conprising the m cronolding 26 and the sub-
assenbly 24, is transported to a machi ne cont@ai ning the cover nol di ngs 28.
When the mcronol ding sub-assenbly and ce®er nol di ng 28 .are bonded
together, the TAB film22 is .sealed on to the underside walls of the cover

nol di ng 28 to forImhe igeds TyTa]ie T fi furt her,. w aps ound
and is gl ued §g.ihe i \gﬁ:ﬁg%wmg’ﬁ? %‘éa@g\?g%’%‘il@’égﬁ 375 borded toaefhier todory
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ink inlets 3§ o i SR VO T d,ng.32 and the cover nolding 76
are bonded t esee& ﬁm:rl%fgJa gir&?nhzg[% %%ﬁ é’t%gghﬁb%cginﬁﬂﬁﬂf‘fesw Lois thenglaced andg4 i s
pl aced phrti tﬁ“@?‘é?n%emewmﬂw%ﬂ.hol es 82 so as not to conpletely seal

the holes 82. Upon conpletion of the charging of ink into the ink
reservoir 16, theTﬁﬂﬁuﬂémﬂlﬂnxﬁJlsﬁéBédmddﬂﬁliﬁhédfﬁdﬁééive'ﬂa&dﬁg‘ﬁbﬁﬁfbﬁrﬁ{ﬁer 16
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t he data connector 66, which is mounted on an external surface of the
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transni@t ed itlentiealahietARHEELs ' L.cal tal. finger strip
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15 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 complete printhead assembly 10 wiil undergo digital adjustment of each chip
18 during final QA testing. : :

20 Each printhad module's TAB film 22 interfaces with the flex PCB 54 and busbars
58, 60 as it is clipped info 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

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

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,
30 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 filin 84 serves to indicate when inks are in
the ink channels 80, so they can be fully capped off when charging has been completed.



The Menjet printhead nodules 12 are clipped into the overhead ink reservoir
nol ding 32. Accurate alignnment of the nodule 12 to the reservoir nolding 32
is not necessary, as a conplete printhead assenbly 10 will undergo digital
adj ustment of each chip 18 during final QA testing. 20 Each printhead
nodule's TAB film22 interfaces with the flex PCB 54 and busbars 58, 60 as
it is clipped into the ink reservoir 16. To di sengage a printhead nodule 12
from the reservoir 16, a customtool is inserted through the appropriate
slots 97 in the netal chassis 14 from above.eThe tool 'fingers' slide down
the walls of the ink reservoir nolding 32l10where they contact the clips 44
of the cover nDIding 28. Further pressure acts to ranp 25 the four clips 44
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connecti ons ﬁP@s luPFél flexible PCB 54. Final testing then conmences
to calibrate the printhead nodul es 12. Upon successful conpl et| on of the

testing, the Menj?sshowminFigus Hsofdhdrgwibgs, Hhesdeigalofi tHeinfodaRa MeftGe h{hB&d
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al | ows them ﬁml?ép’aﬁtﬁﬁfﬂd‘ﬂ%gébh@mwmamfmeﬂe ofthé ingetided piirit media. | S
therefore possible to build a nultiple printhead system 112 in,
ef fecti¥el y, unl Figureeth 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 1 18

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

20 It wﬂl 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 1[[ustrat1ve and not
restrictive, co

25



| engths. As long as each printhead assenbly 10 is fed with ink, then it is
entirely possible to consider printhead wi dths of several hundred feet.
This nmeans that the only width limt for a Menjet printer product is the
maxi num manuf act ur abl e si ze of the intended print media. 15 Figure 15 shows
how a nmultiple Menjet printhead system 112 could be configured for w de
format printers. Replaceable ink cartridges 114, one for each color, are
inserted into an internediate ink reservoir 116 that always has a supply
of filtered i'nk. Hoses 118 exit fromthe undgrside of the reservoir 118
and connect up to the ink inlet pipes 78 gf.each printhead assenbly 10. 20
It will be appreciated by persons skilled in the art that nunerous
variations a . _nodi fications maybe made to the invention as shown in

t he specificn‘g'/ﬁ%icad%‘rents wi thout departing fromthe spirit or scope of the
I nvention as froa Ipﬁ,ﬂfgﬁ | e e ‘ ¥ ' e .therefore, to
be consi deredpi n gakll resgggﬁﬂgggﬁlﬁ%’%ﬁﬁ’e gﬁ%@%s%g{yrqo&pwgg. 25 0
-11 W claim 1. Anglongatdwmpporbmembin for fhounting withls thé priterddfdcenttaiBedpirpat head
assenbly conpri SiQ@‘ an el on atg i-u&]ﬁort menber for nounting w thin the
printer adjacent 5% ME&TSEVgUHFRunted fo fhesupnortmepher, haymg apluality of ¢
menber, $he rfsertieatr having a plurality of 5 ink outlets; a plurality of
printhead nodul es, each nmpdul e-having a printhead chip with an array of
nozzl es and respetPlipitypippinticadtmpdiies eachanasule having la poithescbchipwith esarragvi ng
an inlet for ] . \M e I-nk, oyt l.ets f t he
reservoir, tﬁg I n gt el W%&Wgﬁﬁr@%%agﬁpgﬁg\ﬁo{&ﬂl%ﬁ%w%mg@ 10 a
resilient nedifachabloengagementavith dok of theliniphitieRdRim {he raveroir] the indétbiag & of the

reservoir apd..corresponding i.nlets of the nodules to prevent ink | eakage

as ink flomsﬁﬂdtfﬂ{"ﬂ'l’ﬂpca?‘g’s%&/g'ierm ihe nodul es; wherein, the nodul es and

the sumport membef resifient afifiefftr Rstmi n A ¥ERABL Gelwof HRNAAGE CPHE resBVip.  NAL:
u

the resilient nmenber biases the correspondi'ng no e 1nto engagement w
the 15 supp@idcorresppading inlets of the modules to prevent ink leakage as ink flows from the

reservoir to the modules; wherein, , .
the modules and the support member are configured for detachable interengagement
such that the resilient member biases the corresponding module into engagement with the
15 support member. | |

2. Aprinthead assembly according to claim 1 wherein the resilient member"is an
elastomeric collar around the ink inlets of each of the modules.

3. A printhead assembly according to claim 2 wherein the elastomeric collars are
formed together with the modules in a two shot molding process.

20 4. A printhead assembly according to claim 3 wherein the elastomeric collars are
received in recesses defining the reservoir outlets,

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

25 6. A printhead assembly according to claim 1 wherein the printhead chip of each
module partially overlaps at least one adjacent module in a direction transverse to the media
movement path. '

7. A printhead assembly according to claim 1 wherein the printer is a pagewidth
printer.



2. A printhead assenbly according to claim1 wherein the resilient nenber
is an elastomeric collar around the ink inlets of each of the nodules. 3.
A printhead. assenbly according to claim2 wherein the elastoneric collars
are fornmed together with the nodules in a two shot nol ding process. 20 4.
A printhead assenbly according to claim3 wherein the elastonmeric collars
are received in recesses defining the reservoir outlets. 5. A printhead
assenbly according to claim| wherein the printhead assenbly is a four

col our printhead assenbly with an ink reservair for each ink colour, each
of the ink reservoirs being in fluid conmgnication with correspondi ng ink
nozzles via the nodules. 25 6. A pri nt head assenbl y according to claim_1
wherein the pgint | east one
adj acent rmduiee |nma_ ciﬁrectl on transv I%Pg??"h zz{%ﬂ’gfw@ﬁfl Bh. 7. A
pri nt head as s BHEARrs are aHcrgrelestrp aneshaniosl mmﬂhwmmfmedbyﬁthmw dt h
printer. O Maﬂmﬁﬁquﬁﬁb@ﬁenbl y according to claim1l wherein the
nozzl es and the ejection ~actuators are mcro-electro nmechani cal systens

(MEMB) structyr es&‘@{nluﬁdd Qééeﬁlbﬁr%&{r&iﬂg &claﬂf%é?&nﬁ &@gﬂ%&ﬁr qeesses.

9. A pri theaigm?%ggr@p% accord 8 (E)r

transmit t Ye Hevible printgd pisaitdeandy PGB sk thst RCHSs being>d
circuit boar dwﬂ(ﬁt@)%aumhmtﬁ(ﬁthk(MB)ﬂmprl nted on tape automated bond
(TAB) film 13 A printhead assenbly according to claim9 wherein the

print heads cHPps 4mpenth ﬁﬂm@@lnacwmmmmmrmﬂmwm aral axis of

the el ongate si de of each of the ABflIms
tapers from t e pri nafnheag%%ll E@ﬁlﬁ &"ﬁ g@ﬁﬁ@&&‘f tg suppgrtipran
bet ween ad] aomeidgofieachefable TABfHins tapers from the printhead chip in order to accommodate

10 the overlap between adjacent printhead chips.




