WO 02/ 076747 PCT/ AU02/ 00370 -1 PRI NTER ASSEMBLY HAVI NG FLEXI BLE | NK
CHANNEL EXTRUSI ON CO PENDI NG APPLI CATI ONS Vari ous net hods, systens and
appar at uswoahkatéi7ag to the present invention are 5 di scl osedTiAvola370

foll owi ng co-pending applications filed by the applicant or assignee of the
present invention: 09/575,141, 09/575,125, 09/575,108, 09/575,109. 10 The
di scl osures of these co-pending applications are incorporated herein by

ref erence. PREFFERPASSERBLYHAVING RLEXIBLE TNK CHANNELs to a
printhead assenbly having a fl exi Egﬁ(tﬁugﬁﬁgel extrusion for an ink jet

printer. 15 More particularly tho ively the invention rel ates

to a prin I | exi bl e i nk channel extrusion for an A4
pagew dt h%%Egﬁmpnﬁhﬁq capable of printing up to 1600 dpi

phot ographic quality at up to 160 gages per mnute. The overall design of

a printer in whasioui methodg, systampand apparatds wUAE e He Geseny ipx¥eNtiop@rg evol ves

aroundct hey: > R 3 ] { ely
B 12 Tnonssrogtin hE RIBERLGE pBAL NERCa TR EFo) eBBpRhPl SRBREONTRLD Vs
easi | y remposentaneentiorpl ace any defective nodules in a printhead array. This

woul d elimnate having to scrap an entire printhead if only one chip is
defective. A printhead nodule in such a printer can be conprised of a

"Menj et" Q)B}ﬁ 1Q(fi n%%?scz%ﬁnsghloglnﬁ\s/lloggd%ﬁ}éﬁﬁgt hereon a vast nunber of

t her no- act'dators'in ch el ectromechani cal systens
(MEMS). Such actuators m ght be those as disclosed in U S. Patent No.
6, 044,646 to the present applicant, however, m ght be other MEMS print

chipsjpln a typihediscRiIPRoNMBREe ca2péhdail ap¥RBAtRIns aﬁéib&ﬁ-ﬁéﬁfbdbﬂﬁeﬁnb gether in
a netal channel 30 to forma conplete 8~h inch printhead assenbly. WO

02/ 076747 "BEFE 202/ 00370
BACKGROUND OF THE INVENTION

The following invention relates to a printhead assembly having a flexible ink

channel extrusion for an ink jet printer.

15 More particularly though not exclusively the invention relates to a printhead
assembly having a flexible ink channel extrusion for an A4 pagewidth drop on demand
printhead capable of printing up to 1600 dpi photographic quality at up to 160 pages per

minute.

The overall design of a printer in which the ink channel extrusion can be utilized
20  revolves around the use of replaceable printhead modules in an array approximately 8'2
inches (21 cm) long. An advantage of such a system is the ability to easily remove and
replace any defective modules in a printhead array. This would eliminate having to scrap an

entire printhead if only one chip is defective.

A printhead module in such a printer can be comprised of a “Memjet” chip, being a
25  chip having mounted thereon a vast number of thermo-actuators in micro-mechanics and
micro-electromechanical systems (MEMS). Such actuators might be those as disclosed in
U.S. Patent No. 6,044,646 to the present applicant, however, might be other MEMS print
chips.

In a typical embodiment, eleven “Memjet” tiles can butt together in a metal channel

30 to form a complete 8%z inch printhead assembly.



-2 The printhead, being the environment wthin which the ink channel of the
present invention is to be situated, mght typically have six ink chanbers
and be cawebk®7ef7 printing four color process (CWK) as welrlAw@z/0031hr a-r ed
ink and fixative. An air punp would supply filtered air through a seventh
chanmber to the printhead, which could be used to keep foreign 5 particles
away fromits ink nozzles. Each printhead nodule receives ink via an

el astoneric exﬂ‘hupi‘inﬂhead:lbeing tiEnaivéerosmeitewithin kvhichythe e ¢hanndlloé therpresehead
assenbly is suitabl r| nt.in er. without the need for _scanning
movenent bRt o fe pbarth v ity HRSE xR bpr g e raReahet SRl ves

are modul ffur c8Rr ?fdc@ésg@MiYKB 5saw§u ﬁ@ﬂlfﬁefeﬁﬂﬂ(fdrﬂlﬂx%QVé An é@pﬁlﬂf) momd mpbgads
of arbitrary wd ditionally, a second printhead assenbly c

nmount ed oﬁltmé aupbmgglu a sgiedth cthrandver tocthe printbeadl, phidh qopldheaused tlewplf@negnded
hlghseed CBg\)CgSOfTHEINVEI\I‘I’IO\IIt is the object of the
presen eFSWa goﬂlr Pacy %Srl nthead assenbly having a 15 flexible ink
channel extru5| on for delivery of ink and preferably air to an array of
printhead nodErdsprnthepdiaerulg reagives ivkivia Heelastermerigentmusiontthyt dragsfersithgrer

obj ect of L i I

extrusi on r\r‘i{;r y@ ?ﬁgg{re}i ﬁ?%l?g& éﬁ% ? g%ﬂégfor%nk 13% éq %p%%é%@{]‘@%ﬁ??ﬁ "head
modul es secahing meévehient afrthebnn@aﬁ«hao@dmnmpapef widthr i nt head assenbly. SUMVARY
OF THE | NVENTI ON 20 The present invention provides a printhead assenbly for
a pagewi dth dr QR BfintheRRBRMGndeNEsiaftl mBEWNR 8 priftRERS dry98an @é‘c&'ﬁ%@ﬁéd%
printhead nodul es”extendi ng substantially agross sai d pagew dt

i nk dé&0i véorm putthesds oharbittasy widthal | y coextensive with said array of
printhead nodules, the extrusion having a plurality of ink channels for
conveying di SCKAQIHﬁldnHIKy" a386bnd pHttial assembBf cadMeatounfedorbthe bppRitekide o8 a
extrusion via which said discrete inks in said channels can pass fromthe
ext r usi onPapsr &edpatuioenphle dowdadided dighespert pintingbl y sai d i nk delivery
extrusion also includes an air channel for the delivery of air to the

pri nt head OBJECTS OF THE INVENTIONI nk delivery extrusion is bonded onto a
flexible printed circuit board. WD 02/076747 PCT/ AU0O2/ 00370

It is the object of the present invention to provide a printhead assembly having a

an

15 flexible ink channel extrusion for delivery of ink and preferably air to an array of printhead
modules situated along a printhead assembly. It is a further object of the present invention
to provide a flexible ink channel extrusion for delivery of ink and preferably air to an array

of printhead modules secured within an elongate channel of a printhead assembly.
SUMMARY OF THE INVENTION

20 The present invention provides a printhead assembly for a pagewidth drop on

demand ink jet printer, comprising:
an array of printhead modules extending substantially across said pagewidth, and

an ink delivery extrusion substantially coextensive with said array of printhead
modules, the extrusion having a plurality of ink channels for conveying discrete inks and a
25  pattern of holes in a surface of the extrusion via which said discrete inks in said channels

can pass from the extrusion to each said printhead module.

Preferably said ink delivery extrusion also includes an air channel for the delivery of

air to the printhead modules.

Preferably said ink delivery extrusion is bonded onto a flexible printed circuit board.



-3 Preferably an end of the ink delivery extrusion has a nol ded end cap
fitted thereto, the end cap having a nunber of connectors to which ink and
ai r del i wpy2kowes can be connected. Preferably each pri mchead2coedal e has
a nunber of inlets having annular rings o 5 seal against said surface of
the ink delivery extrusion. Preferably said ink extrusion is

non- hydr ophobic. Preferably said holes in said surface of the extrusion are
| aser abl at ed. Prefefablyadnl endodiitie iak delivapy xtsussondpis menolded erdi aag fisted theretb, pl ugs

that are received within nds. of the respect.ive flow.channels. 10

br of e abl ICEIAFAB ARviERS RLmZRRer SHOEORL PRIETIBK PRty ERErRL ARt Py of
snap engagriRplg tabs formed thereon. Preferably said end cap includes
connectors which interface directly with an ink cartridge. As used herein,

the term"ink" Js inpfended .t an.any_fluid whi.ch flows thrqough 15 the
printhead to b«,F r%@ﬁag e?gﬁp?gtgﬁﬁwdﬂgﬁf‘sag nufﬂ%erﬂfﬁé]ﬁts ﬁﬁvnggn%ﬁﬁ%s ny

di f f er gnt seflaghiast said¥effacd s¥ith@mkaRlivéty exgudibkati ve or the |ike. BRIEF
DESCRI PTI ON THE DRAW NGS A preferred formof the present invention will

now be descri befﬁet?%Bﬂ%%bcﬁL&%?@ﬁgg&?is Wt hfiéo?)B&Si'é.nce to the accompanyi ng

drawi ngs wher ei n: schenma overall view of a printhead,

Fig. 2 is a schematic expl oded view of the printhead of Fig., 1, Fig. 3is
a schematic exﬁr‘?fﬂ@ély\ﬁaléﬁ?‘g?s laﬁmfiﬁkrfP@tOfﬁ%%tB{mqﬁia@‘?laS%f z1bia({]‘?5ki-schemati c

expl oded inverted illustration of the ink jet nodule of Fig. 3; Fig. 4is
a schemati c i | |Pusferably sord anfd cap hasa spitd endludiig § mw ofcpdugsethat2e feceivedwithina
schematic inve Bed illustration of the nodule of Fig. 4, Fig. 6is a
schenat i ceﬁﬁq%gtret-ﬁf)esp‘fcludg WP8AY the module of Fig. 4 WO 02/ 076747

PCT/ AU02/ 00370 -4 Fig. 7 is a schematic illustration of a chip

sub- adfenbl y; MHireferaly said endsenelamps onty the ink dalixeryorsusion &y, way of Beappr i nt head

of Fig. Lengagement tabs formed thereon.

Preferably said end cap includes connectors which interface directly with an ink

cartridge.

As used herein, the term “ink” is intended to mean any fluid which flows through
15  the printhead to be delivered to print media. The fluid may be one of many different colored

inks, infra-red ink, a fixative or the like.
BRIEF DESCRIPTION OF THE DRAWINGS

A preferred form of the present invention will now be described by way of example

with reference to the accompanying drawings wherein:
20 Fig. 1 is a schematic overall view of a printhead;
Fig. 2 is a schematic exploded view of the printhead of Fig. 1;
Fig. 3 is a schematic exploded view of an ink jet module;
Fig. 3a is a schematic exploded inverted illustration of the ink jet module of Fig. 3;
Fig. 4 is a schematic illustration of an assembled ink jet module;
25 Fig. 5 is a schematic inverted illustration of the module of Fig. 4;

Fig. 6 is a schematic close-up illustration of the module of Fig. 4;



Fig. 8b is a schematic plan view of the printhead of Fig. 8a; Fig. 8c is a
schematic side view (other side) of the printhead of Fig. 8a;, 5 Fig. 8d is
a schematwo o2nwant ed pl an view of the printhead of Fig. SlPCTRW2/0870s a
schematic cross-sectional end el evational view of the printhead of Fig. 1;
Fig. 10 is a schematic illustration of the printhead of Fig. 1 in an
uncapped configuration; Fig. 11 is a schematic illustration of the

print head of Fikjg. 716 aischematiaplhstiatidd oCockip gub-agsembly; Fi g. 12a is a schematic
illustration of a capping device; Fig. 12b is a schematic illustration of

the capping dewig®aqf a KiHdmatie Side KieO¥@shal VieW of thelpridtgéndr Rgale; Fig. 13 is
a schematic illustration showing the | oading of an ink jet nodule into a

15 printhead; HK.g.,,.14 is a schematic | evat i ppal ,vi ew of the printhead
71 st rating e 8Bt pedeuBree ¥ sEBR iR BERRERY 15"l < 2 sbhennt i ¢
cut-away illustration of the printhead assenbly of Fig. 1; Fig. 16 is a
schematic cl oséﬁ&lﬁciw11Ef-‘sheméili?MCUTC%(W§1d§hOH¥CPﬁéthS?4‘Pﬁlﬁéa&;of Fig. 15
20 showi ng greater detail in the area of the "Menjet" chip; Fig. 17 is a
schenabi ¢ i | | uFig.8diion seHentakie iroreteh plahiviow of tha primthehd ohBigngd; and a
printhead | ocation nolding; Fig. 18a is a schematic illustration of an end

portion of an qﬂég?sfpti q%eﬂe,@naiﬁ,ei&f&@-'s&efﬁ;nm en%éaﬁﬁwﬂ vwoﬂh%h%éa@mig.aﬂ: and

25 Fig. 18b is schematic illustration of the end cap of Fig. 18a In an

out-folded confiquratiqgn. WD.02/076747 PCT/ AU02/00Q370. -5 DETALLED
DESCRI PTI ON O PO R EgFmals ISKRGoH 4t DRGSR e by HPBPngs. ¢ her e
i's schemati cal lcynfi@Rhedred an overall view of a printhead assenbly. Fig. 2
shows the core conponents of the assenbly in an exploded configuration.

Th i head - & - . i i 5 el
o nehead modul g 113 & scttnflic IRuRAS] St hE AR RMPRIGIBELICRIRGRREP 2 € Fuen
heart 10f each configuration; '

Fig. 12a is a schematic illustration of a capping device;

Fig. 12b is a schematic illustration of the capping device of Fig. 12a, viewed from a

different angle;

Fig. 13 is a schematic illustration showing the loading of an ink jet module into a

15 printhead;

Fig. 14 is a schematic end elevational view of the printhead illustrating the

printhead module loading method;
Fig. 15 is a schematic cut-away illustration of the printhead assembly of Fig. 1;

Fig. 16 is a schematic close-up illustration of a portion of the printhead of Fig. 15

20 showing greater detail in the area of the “Memjet” chip;

Fig. 17 is a schematic illustration of the end portion of a metal channel and a

printhead location molding;

Fig. 18a is a schematic illustration of an end portion of an elastomeric ink delivery

extrusion and a molded end cap; and

25 Fig. 18b is a schematic illustration of the end cap of Fig. 18a in an out-folded

configuration.



printhead nodule 11 is a "Memet" chip 23 (Fig. 3). The particular chip
chosen in the preferred enbodi nent being a six-color configuration. The
"Menj et " woiopbhgad nodul es 11 are conprised of the "MenjePCTttROB) a fine
pitch flex PCB 26 and two mi cronol di ngs 28 and 34 sandw ching a m d- package
film35. 10 Each nodule 11 fornms a sealed unit with independent ink
chanbers 63 (Fig. 9) which feed the chip 23. The nodules 11 plug directly
onto a f| OEDALEDDESCRIRTION QEITHEINVENTION:arries air, ink and
fixitive. The upper surface of the extrusion 15 has repeated patterns of

hol es 21 whi chyagi 1 ! | t : bl i : g I each
nodul e 11. Themai(?)%'ig ?Sghtg%cﬁ(gk?@l?@%n%@g%g%@g&als? f'%ex &%&?ﬁ%@e&%{ ﬁ]t ed
circuit beswldfaprintAdad aksensblpiHig.[2 showx tHRGBre Gompaeatsddwe 4skembly deawnf each
rinthead dule 11 and kes. contact with t flex PCB . 17.(Fig. 9).. The
Pl ex pon. siPiodedcontiefianon s arisego Rsmbht b, o6 e o cndin s fomgtises

poveri fig eRGEh PRHHER MdduléS] MGluatcBRdhgla HARPTRHM8RANENFS. At Titehcalt®f RHB 17
is bonded onto the continuous netal "Invar" channel 16. The netal channel

16 ser ves ptiothnad modile lidsiaf Memjer” chipPB4Eig. ahdhe padisylag nkig chosenaw thea si mi | ar
20 coeffici znt éiOf t her ’Iﬁ' expansi&n to dhat. of silicon used in the nodul es.
A cappi ngpﬁe eeenibf ge éjgﬁlgtaosuﬁﬁ 8F°?‘W§“‘ Hjet " chips 23 when not in use.
The capping device is typically made of spring steel with an onsert nol ded
el astomeri ¢ padha 7Mepygty printhgyd mpgules, h aecomprised of; the dMemjefi’ chip23pa fine

"Menj et" j . ' . COVEF - ard 24
(Fig o) SoRnecRohys HATRRRRCAME 20 Bid> bRl Brhogetin 9030 13
t hat 1@pi Eath modaedl dernishe sealpdamit widDiddepeindemink eldmbel 6k feg 9) othidhhfeed

"Menjet" chip.i i ca . ] ich includes.a 150 mcr.on. Lnl et
o my 1 Sgahins 35, TR midnieh Ao i Dy pnist & HEAO R el tart arkrics 15 Mt

e! enment s %éﬁie%i%ﬁm? bﬁdjfiﬁifti_vé.hﬁevﬁvfpﬁf sutfadd 8f th_yéﬁtrﬁ‘ﬁéﬁ’- hﬁh%ﬁé&t&i‘ba&l&:}n@%_
filtered air 1nto an 80 mcron cavity 64 (Fig. 16) above 30 the "Menjet"

i nk nozzl bsles2] which igassith inkénlewi®? (Figoda) artthougtiersitle pbeicbpiasulent. 85e 45 | n
WO 02/ 076747 PCT. 2/ 0037 - zzl e ard. 24 (with the ink during a
printing GPEFIYY %&gﬂ%i(gg%éﬁf‘y@r G@éﬁ}le Plﬁltéjted ﬁlé‘f‘f"i:éﬁaéé)" Menj et" nozzles 62

by repelling foreign particles. A silicon chip backing |ayer 27 ducts ink

from dhe print Héaéineduch BepBRER2G wigps dowethel sjdd oftegch pentheagsmedule fMbppdt -
nozzl es 64,1 {0&ntd% Widlthe Al BB igVo). SHRMIFER 27 carries two busbars 19

(pdsitive) and 20 (negative) for powering each module 11, as well as all data connections.

The flex PCB 17 is bonded onto the continuous metal “Invar” channel 16. The metal
channel 16 serves to hold the modules 11 in place and is designed to have a similar

20  coefficient of thermal expansion to that of silicon used in the modules.

A capping device 12 is used to cover the “Memjet” chips 23 when not in use. The
capping device is typically made of spring- steel with an onsert molded elastomeric pad 47
(Fig. 12a). The pad 47 serves to duct air into the “Memjet” chip 23 when uncapped and cut
off air and cover a nozzle guard 24 (Fig. 9) when capped. The capping device 12 is actuated

25 by a camshaft 13 that typically rotates throughout 180°.

The overall thickness of the “Memjet” chip is typically 0.6 mm which includes a
150 micron inlet backing layer 27 and a nozzle guard 24 of 150 micron thickness. These

elements are assembled at the wafer scale.

The nozzle guard 24 allows filtered air into an 80 micron cavity 64 (Fig. 16) above

30 the “Memjet” ink nozzles 62. The pressurized air flows through microdroplet holes 45 in



5 from bond pads on the chip at 116 positions to the fine pitch flex PCB
26. The wire bonds are on a 120 mcron pitch and are cut as they are
bonded orwo oehzs7#71 ne pitch flex PCB pads (Fig. 3). The fipaa/Azioz/os76]1 ex PCB
26 carries data and power fromthe flex PCB 17 via a series of gold
contact pads 69 along the edge of the flex PCB. The wire bonding operation
between chip and fine pitch flex PCB 26 nay be done 10 renotely, before

t ranspor t thegyozple guhnd@%(mdthadhhﬂd duying heprinking operatior)|and iseves torpeotpcti the head

nodul e assenbl rnatjv , the. " . € s 23 can be adhered into
t he upperael E‘%/ 502%% %&?{%tre%fﬁb"gtl\ﬁ?’ggﬁgrmaé“? e pitch flex PCB 26 can be
adhered into pl ace. The wi re bondi ng operation could then take place in

situ, with no Aasiliean abip biackinglayer@7tduets infpfreiinibe pi@headumadule peckaginger

m or ool A g 2% 59 R S1S i B RS BB I B B3y SR

heat sli smfribcsm pagepe it chieat(118 Qositidhdo)the fike ﬁ&ﬂﬂwp@]a%wsmﬁlré ®oR&y at ure
(200C-240C) and sol dering heat durability 2600 for 10 seconds to 310C for

10 secondéie earael Q) rgwron pi |agaseut §f thebf@re‘r 'aqnai?ﬁi oBtoythe Hopg piseh flexgPEB mtis Each
t head
ot hed ROHL i And B ECPER AHRRRIcs IUALATBLALBoRTHENA PCbOMa 20

The m d- pamea@égiblldlcnmiaawdsﬁg atodg tb@ed@a afﬂ&rﬂlexmimmer such as pol yi m de,
which has good chenical resistance and dimensional stability. The

m d- package i irf hak&ondm Q)%@ratlﬁfi‘\é@t\xjeéﬁ@l‘ix ah4 ﬁh@gltaph&@Péﬁ RBHaPBdGRMPT | se

a doubl e-si ded adhesive (ie. an adhesive Payer on both faces) “providing
adhesi@n banaelynbafore ttappxmmng,qxl@‘mg ahdragheringtheichippassimype irftd theprdgheadyer and

t he | ower orml cronpl . di 28 .ha ai.r of alignment
bi s, 26, pEOSHIRGR N rB AL B QU RE R RS R 2nEeR e g eReh °F 1 m
llayer 35 wficiofoldf: ﬁwﬂ%tw tHef the@id Iﬁ&:lh(IIEiIFEB D6 eabbeadiefed iftotplgel THET

m cronol di ng 34. is serves to align the conponents when they are bonded

t oget her . Wixhendins dperation eewd thenitpke plagedp sindvitlone darger af disterisdheigs form a

t ortuous 1. WO
02/ 076747 "’B’@‘%%%‘@o%%ﬂe l-ugpéf@rcgoq‘g%‘ﬁggﬁ SP/‘?& flae| n%l gt‘@‘?‘ggrxsﬁpgﬁlé’ﬁ’e}
under $5 de (lo€PY Blend. Siee the aystaidtaictuge Sikhe upped miprogicddihgds eminﬁﬁliwmm heat her e
are six such inlets 32 for_various inks (black, yellow, nmagent; o

distortion temperature (180°C —260 C) the continuous usdge temperature (200 C 240°C)

and soldering heat durability (260°C for 10 seconds to 310°C for 10 seconds) are high,

regardless of the relatively low melting point.

Each printhead module 11 includes an upper micromolding 28 and a lower

20  micromolding 34 separated by a mid-package film layer 35 shown in Fig. 3.

The mid-package film layer 35 can be an inert polymer such as polyimide, which
has good chemical resistance and dimensional stability. The mid-package film layer 35 can
have laser ablated holes 65 and can comprise a double-sided adhesive (ie. an adhesive layer
on both faces) providing adhesion between the upper micromolding, the mid-package film

25 layer and the lower micromolding.

The upper micromolding 28 has a pair of alignment pins 29 passing through
corresponding apertures in the mid-package film layer 35 to be received within
corresponding recesses 66 in the lower micromolding 34. This serves to align the
components when they are bonded together. Once bonded together, the upper and lower

30  micromoldings form a tortuous ink and air path in the complete “Memjet” printhead

module 11.



cyan, fixitive and infrared). There is also provided an air inlet slot 67.
The air inlet slot 67 extends across the lower mcronolding 34 to a
secondar ywpnk@ete7whi ch expels air through an 5 exhaust hol @C33\UAheoUgh an
aligned hole 68 in fine pitch flex PCB 26. This serves to repel the print
media fromthe printhead during printing. The ink inlets 32 continue in the
under surface of the upper mcronolding 28 as does a path fromthe air inlet
sl ot 67. The i kereiard atnuldr éxgldindets 2D the ondensidx of tha ddweer micgmadldidgSdt Iach at 32

in Fig. 3. These holes correspond tq .the,jplets on the silicon backing

| ayer 27 BieHTRG et Rt svch inely 2 s g ipk gl el B PEHATS 36
on an edggyff fikit®e hRIBIfraldd) PR (4 dMb privided RIS BiR ifI8 SI& G70Thedeidlat sldtlegr ance
and positively located the printhead nodules 11 into the netal channel 16

when t he fududseasrase thelpwepmpiramelding 34 tog sgeendany iplet ahighesxpels air theough pal f or

thor s o ExhauL ST lolg ob Bidheible eBnTind3cR ik BOECas. Thferves torepel

| ow coef f ki @i nellia ﬂ(ﬁn&ﬁwpﬂmﬁeaﬂmﬁﬂ%ipﬁﬁting?dlh@tinl{)inwﬁm c@itimué $n thee i ncl uded
in the upper mcronolding 28 to enable accurate placenent of the printhead
nodul es 1¥ndpssyrfage akthe Mppgr mirremeldingr28:s dpacapygh fiomuthg siydplehslet @hdihging 28
as shown i [ . i : I {J 2l 31.
These act eI 020 GoREH fpicBhico R i A7 Fig 3! THRLRORECaPUPbRLD

seal ed of theanlegranupesilicon backing laydrel//of titd ‘Nemjeghdiep 83. dependi ng upon t he
position of the capping device 12. They connect air diverted fromthe inlet

sl ot 67 to theThgRiiPa 38 HEOARAEIMBEC PRRBOMICIINGIze LR theUbier hRrGANBRE 3T ,
uncapped. A capper camdetail 40 including a ranp for the capping device is
shown at flivese sevede takagipiteleranee apheositivghy lacatedthetpnathepg erodiies A bamp dheng  28.

This facilitates a sirabl e 25 nmovenent of e.capping device 12 to cap or
uncap thenbeﬁ{‘ﬁﬁﬁ%{wal fbﬁghgq E‘eéﬂ% yere m‘\(ﬁg'tp?zlcg%l Hu’é%g %%%m@gppi ng device is
caused to nove laterally across the print chip during a cagpi ng or

uncappi ng oper & pretrred prateriphforghe {Memiesp pu¢romaldingstis a LCPo Thishag suitaple

el asti cal %wdéh%a%bs@&%r 2Rl W afSY iu{?eexpé‘l%nri%% aia& ALY Rhef¥1yIBR Efﬁ%fénf’{)f the
canshaft SO as 10 prevent scraping of tire device agalnst the nozzle
guar d124. ti@dmahexpahdon.et " chip assenbly 23 is picked and bonded into the
upper mcronolding 28 on the printhead nodule 11. The fine pitch flex PCB

26 is bonded apdpyfAARededlOHR AL MHODHEr RidbMIRRAPIB T nabIR accurate

placement of the printhead modules 11 during assembly.

The upper surface of the upper micromolding 28 as shown in Fig. 3 has a series of
alternating air inlets and outlets 31. These act in conjunction with the capping device 12
20  and are either sealed off or grouped into air inlet/outlet chambers, depending upon the
position of the capping device 12. They connect air diverted from the inlet slot 67 to the

chip 23 depending upon whether the unit is capped or uncépped.

A capper cam detail 40 including a ramp for the capping device is shown at two
locations in the upper surface of the upper micromolding 28. This facilitates a desirable
25 movement of the capping device 12 to cap or uncap the chip and the air chambers. That is,
as the capping device is caused to move laterally across the print chip during a capping or
uncapping operation, the ramp of the capper cam detail 40 serves to elastically distort and
capping device as it is moved by operation of the camshaft 13 so as to prevent scraping of

the device against the nozzle guard 24.

30 The “Memjet” chip assembly 23 is picked and bonded into the upper micromolding
28 on the printhead module 11. The fine pitch flex PCB 26 is bonded and wrapped around



the side of the assenbled printhead nodule 11 as shown in Fig. 4. After
this initial bonding operation, the chip 23 has nore seal ant or adhesive
46 appl i ewlotoo/o7d787 | ong edges. This serves to "pot" the becd/Atoeee725 (Fig.
6), seal the "Memet" chip 23 to the nolgding 28 and forma sealed gallery
into which filtered air can flow and exhaust through the nozzle guard 24. 5
The flex PCB 17 carries all data and power connections fromthe nmain PCB
(not s hovm)sidemfethﬂ:assémmwmhtmad micdelad Lras dwpwn il FigTheAftdrahis BdBalibondimg a

f d t t whi ch i f i t h
cont act  patigaten. Beinihan B Bfreaataradhitch mplia e o B R sty o -
pri nt head gt @e bbnd Ms 9959@@%&%@ “Mdmjes chih 2916 tﬂ@mo‘ldﬁﬁ% g8hhd/ fopi 2200

m cron thickness, are and soldered into place on the flex PCB
17. The beeabssgallery 1at0dwlzloh Eiltared @ir cap flowr anghexhawst throegh the noprleguasd 26 carri es
data. The flex PCB 17 is approximately 340 mmin length and is fornmed from

a 14 mn w de Theflex PUB 1'75caiaﬂémvddtmrm pdveer @Bhdctiohofidalthdl Matl FCB thodssenbl y
and exits fromone end of the printhead assenblpy onl Y. 15 The_net al

U- channel slmvn)rw gachh Mﬁnlehepfﬁ’éh%dé@ﬁ%‘@m%f@e&eé S Ehasa wrieyokgld al

al I oy cal . CLE SEES

coefficie t o erné]qaaséé% r11'i n o?ﬁl% ei%g%]“?th%?ngy@g?ggn stg{j%nathe

t enper at ufies pitgh flex BOBR6 offeecH fMemnjeit’sprdnthesal raddulé dt. opti mal di mensi onal
stability. Additionally, the Invar is nickel plated to a 0.056%thickness

of the wall seqij Qi &%uImr%tﬁiﬁllp%naqof%kaﬁy ommdrén thekhBR, £eskhisi ent

of thernal expanS|on of silicon which 1§ per C. The Invar channel
16 fuh@ti omi;sqlder@@plt@pbcet h@thel\f@qRﬁB IY}rThﬂlw@h@S ﬂr%dml &8 cannerttoa flepr eci se

al i gnmsnttrela ve t(g_leazach ot h L and to inpart enough force on the nodul es
11 so as "FEHYORMNIALAF0 GG t he ink inlets 32 on each printhead nodul e
and the outlet holes 21 25 that are |aser ablated into the elastoneric ink
del i very ext r ugnefes BCBrhkisappioximately S mm émiength andds framed kgama 1bmmf t he

Invar chagpgl %ﬁﬁ it Reoofm %?J‘th%'}ﬁé?eﬁ chihdeP 16 g@ﬁ%&&émﬁﬁ'aﬂ eX ea?ﬁ@% gduring

t enper ature c astoneric pads one”’si pri nt head
nmodul e 1loﬁﬁhle\pemtmadhssbmbl}edrﬂ themw thin the channel 16 to t ake up any
further lateral coefficient of thermal expansion tol erances w thout | osing

30 al jgnnent. I I
pl ate strl p. ﬂgﬂ@%%ﬂ&%&%l&%ﬁgﬁgﬂ@ %%6:%/ 8%%9% p%eMﬂp@&Qﬂ

alloy called “Invar 36”. It is a 36% nickel iron alloy possessing a coefficient of thermal
expansion of 1/ 10™ that of carbon steel at temperatures up to 400°F. The Invar is annealed

for optimal dimensional stability.

Additionally, the Invar is nickel plated to a 0.056% thickness of the wall section.
20  This helps to further match it to the coefficient of thermal expansion of silicon which is 2 X

10°® per °C.

The Invar channel 16 functions to capture the “Memjet” printhead modules 11 in a
precise alignment relative to each other and to impart enough force on the modules 11 so as
to form a seal between the ink inlets 32 on each printhead module and the outlet holes 21

25  that are laser ablated into the elastomeric ink delivery extrusion 15.

The similar coefficient of thermal expansion of the Invar channel to the silicon chips
allows similar relative movement during temperature changes. The elastomeric pads 36 on
one side of each printhead module 11 serve to “lubricate” them within the channel 16 to
take up any further lateral coefficient of thermal expansion tolerances without losing

30  alignment. The Invar channel is a cold rolled, annealed and nickel platéd strip. Apart from



-9 two bends that are required in its formation, the channel has two square
cutouts 80 at each end. These mate with snap fittings 81 on the printhead
| ocat i on wolodiomgs7 14 (Fig. 17). The elastomeric ink del i yemawzoneaasi on 15
i's a non-hydrophobic, precision conponent. Its function is to transport ink
and air to the "Menjet" printhead nodules 11. 5 The extrusion is bonded

onto the top of the flex PCB 17 during assenbly and it has two types of

nmol ded entwae bgsls tnarefequinabia isfdrmuajos, the chimmehhattwdBquare Futguts B9zt edhser i es

of patterne oles 21 gre present_.on surface of the_extrusion 15.
Thebe ar corbadesmpbull boTanG &l mube Bt PEEboSHone e 44 TEED! " v
and placed on the surface of the extrusion, which then has focused | aser

light applied e elastomesichnk dediveny extrusion 18spaerhpdrophabis, Presisigiper  sur f ace,
but the | aser do nto th r.f a of .., ext ue to
Che focal SPERRIC At Tops by rhobotfimeil i i e Blee RHASRRGAS AP g or
abl at ed hqiheexitdsidrPisPohfl otk tHRMep 8f the Pk [PEIBS 1 2durirf askdifbl ahd UHa®twd 5.
These interface with the annular ring inlets 32 on_the underside of the

"Menj et fpyHenehagldedsad capst One pf tiesa ahdsiaps isghown a7 QiineKigr 83t pattern of
| arger hol es (not 15 shown but conceal ed beneath the upper plate 71 of end

cap 70 in Fig. Aléiﬂ):s bﬁpz&t&h&ﬁeﬂ)ldsmtlmre pna&ne onl tlef ugphesuetate ofsthe nxﬂ:ﬁsioril’ hese

mate with pertu 7 annul ar formed in the as those
on the undbrs elase: a@iaewa ¢ URpaIrSUFfatec Héhléﬁ 2RI EEBAS A RIACCA P  and

air del i verys Hasesr %&ml&pw&hﬁ&l he fB&?sQ@%bﬁ’l‘?glﬁQ %tteﬁtsTﬂéhéle@m ext end

fromthe wupper plate 71. Due to the inherent flexibility of the extrusion
15, i 80canreyapaatedifrany thearppedirfiack bobthe daser does motent umtg thyolotieysurtace ohs

wi t hout restri.ct ink apd air fl The | ded end cap 70 has a spine 73
from whi cf* Wéorhl)%g‘ﬂ tgﬁ 08@@%{'8?&{5 lggepli gﬁ‘t egral Iy hinged. The spine 73
includes a row of plugs 74 that are received wthin the ends of the

respective floRleveasenegied patternpefl b dasprabaied BoleyAbfosmbe inkrapdgir quilsts 21
|
extrusion g e rﬁﬁgﬁ’ §4 ﬂe%%m%érfg% Svith tﬁ% §n%&%@hf§§kﬁ7‘%ﬁhfz éﬁdeﬁg]ﬁ@ p{e h?h' ni ‘;’:

simlar wayas I'ugs
ext rusi on “n/fenijyt”\pﬁyitmfad ﬁmameea@agﬁns&nholtlmlgSM A7d1ffaaﬁepaatﬁﬁeasfdh@dr haleés(nbhe
dellvery hoses 78, ink and ajr. can be received fromink reservoirs and an

air pdfp, sb@g%mcynwaéw eneath the wiperlaiss/ 1 oficad eary 7@ migol &2a b ablatedintct ed
to e' ther GodyPbt th@@xt‘?ﬁ‘stl(gdjﬁﬂe%esé Iﬁate%\ylthedpteﬁﬁfes qg%aﬂ}lg%ﬂﬁ]ﬂr ﬁl%tfgﬁ'ﬁéjj 1{1%96: The

plugs 74 are pushed into t channel s of e extrusion 15 an ates 71
and same way as those on the underside of each lower micromolding 34 described earlier. Ink

and air delivery hoses 78 are connected to respective connectors 76 that extend from the
upper plate 71. Due to the inherent flexibility of the extrusion 15, it can contort into many
20  ink connection mounting configurations without restricting ink and air flow. The molded
end cap 70 has a spine 73 from which the upper and lower plates are integrally hinged. The
spine 73 includes a row of plugs 74 that are received within the ends of the respective flow

passages of the extrusion 15.

The other end of the extrusion 15 is capped with simple plugs which block the

25  channels in a similar way as the plugs 74 on spine 17.

The end cap 70 clamps onto the ink extrusion 15 by way of snap engagement tabs
77. Once assembled with the delivery hoses 78, ink and air can be received from ink
reservoirs and an air pump, possibly with filtration means. The end cap 70 can be connected

to either end of the extrusion, ie. at either end of the printhead.

30 The plugs 74 are pushed into the channels of the extrusion 15 and the plates 71 and

72 are folded over. The snap engagement tabs 77 clamp the molding and prevent it from



72 are folded over. The snap engagenent tabs 77 clanp the nol ding and
prevent it from WD 02/076747 PCT/ AU0O2/ 00370 -10 slipping off the
ext r usi onvoAR/0td1@7 pl at es are snapped toget her, they form acyealoedozol | ar
arrangenent around the end of the extrugjon. Instead of providing

i ndi vi dual hoses 78 pushed onto the connectors 76, the nolding 70 m ght
interface directly with an ink cartridge. A sealing pin arrangenent can
al so be aplippirgloffohd ¢xtsisionl Ab g pliles d&resnappadigethes theyderrh arsedledicollanl | ow

metal pin with an el astqgneric_coll ar .ca e fitted,to.the t of e inlet
conneclto or &TrgREemeRf arofpdt eaflPB&)eteﬁgu?‘ﬂﬁ"ngeatdOOfé’ﬁ?‘ﬂﬂﬁgil CQT’W‘%EE’&?S th an

ink cartr b@gﬁd\m?&hek&ﬁw%ﬁTé,%bmiﬁ;)g;@gﬁ%wimé}h& Alrectly Wil afiifk hose ni ght

be smaller than the other inlets In 0 avouej acci‘dent al chargi ng of
t he ai r wayartigehAisaidinglpie agangsimegt chandlzncbelapplied to this maldingdl0: Foréxatmpiad

woul d ically be fornmed,of 10 stainless ring, steel. An el astoneric
seal o’ bREZraledofolloft Ml Bl vl s eiBOERT s sBPp it LB Bl |

Fi gs. 12acghécibdd76. Tihes wedlalalorithe infedMoatsihatichBy ScaPWithGn &Y é4@idgs wheRde i s
punched as a blank and then inserted into an injection nolding tool ready

for the ¢hexartodee isansered Therair iplet arbhossmight hessmpllge than dhe otlpranletsiial es 79
(Fig. 13b - E . the nmetal capping device 12
and can bérc%%?on@g?gg&%c}??&lElﬁ%glggl_%?%ea;&;a ?\%m%k'to key the oﬁgertgtJ nmol di ng

47 to the netal ., After the nplding 47 is_ applied, the blapk i i nserted
into a press tJdoFf CaRmRE e Vickdi4 fop g “Memiat myindised ytauihypically P%?Orﬂ“ﬁﬂogf

i ntegpgl smléﬁg%@st&akgﬁ eRb@fRric 108 o?l)ﬁs%}t%gin% @q§§&&ch€@lodéh99a@gr£gs a

series of rectan r recesses or alr chanber 6. These create ers
when uncapgpéde asithewnhiafigs: §2661dali2b. ‘Plosmeiabpat fromewhiclz thetdappiag devind st and

exhaust hol es.30 o he er mcronoldi.ng 28 in.the ! jet” printhead
modul o 11 meRisaghed s 3 WERGd hER ARG Aroaleion Beidt obreaBi it ik e
When the gpRidnRsic odsiH ©ekBol SntdRY BRddrQadSmthItb1é® (FIOTBb) S8 pRE8ENtRATHE | ON
as depicted in Fig. 11, these airways 32 are sealed off with a bl ank

secti on otppérsudaceeofithermiewl eappig deyiceilaging can b¢ farmgdias barst pdes: Whey serve chi p
23. This prevents the filte I o) (YA A her ef Qre .2
TS 958400 Pk P e L s Ol AR AL P3RS FERIRITE

bl ock NnozZz he onsSert

ol di ng 4Tnsefted t€ QYPRK%s fol] wHeddadagmianbéndinpeopeaitiohe andfoamthgdst imegahe
"Menjet" chip 23. This protects against drying out, but primarily keeps
forei gn p&PHRgsIASJakasdlacss paper dust from entering the chip and danagi ng
t he nozzl es. The

The elastomeric onsert molding 47 has a series of rectangular recesses or air

chambers 56. These create chambers when uncapped. The chambers 56 are positioned over
20 the air inlet and exhaust holes 30 of the upper micromolding 28 in the “Memjet” printhead
module 11. These allow the air to flow from one inlet to the next outlet. When the capping
device 12 is moved forward to the “home” capped position as depicted in Fig. 11, these
airways 32 are sealed off with a blank section of the onsert molding 47 cutting off airflow
to the “Memjet” chip 23. This prevents the filtered air from drying out and therefore
25  blocking the delicate “Memjet” nozzles.

Another function of the onsert molding 47 is to cover and clamp against the nozzle
guard 24 on the “Memjet” chip 23. This protects against drying out, but primarily keeps
foreign particles such as paper dust from entering the chip and damaging the nozzles. The
chip is only exposed during a printing operation, when filtered air is also exiting along with

30 the ink drops through the nozzle guard 24. This positive air pressure repels foreign particles

during the printing process and the capping device protects the chip in times of inactivity.



chip is only exposed during a printing operation, when filtered air is also
exiting along with 30 the ink drops through the nozzle guard 24. This
positive woro2pre@gsure repels foreign particles during thecprAusioosgopr ocess
and the cappi ng device protects the chip,in tines of inactivity. WO

02/ 076747 PCT/ AU02/ 00370 -11 The integral springs 48 bias the capping
device 12 away fromthe side of the netal channel 16. The cappi nhg device
12 applies a cdiprissgialgprings 4& bias thiehmapping device Ihéaway frotrethel siderofl tHeemdtdl and

t he unders' de met.al chanpel 16. The | ater ) ion of the
cappi ng dEUTE! 16 THE cBRRE AERCD)S APl 2 AP La TR Iha BB BiP gl ne
the side Qfodulte] ParkRP LAGIEBY bE@e rﬂe‘talQHﬁhﬁFlG ﬁ%eqa&a%ap]a?n%ﬂéﬁméf thbe netal
channel 16. During this novenent, the bosses 57 beneath the surface

of the capppmgg dewéek is Zovéned by an eachutric cempleat lwmoum:@ sgaist ﬂm m@oﬁ thet he
upper gcrorm di act . onglexe? the grlg vice. and rai ses

its to s&??pd%d%]‘gcer iHPé‘éh?SHB des | w3 iy n?f'} hfSateral Iy

into posidvemeft) i BdigestSTbeatath IR lrp?éxzd@faaelaf me Zélppl deMi€e A GVek the3,
which is reversible, is held in position b printhead | ocation

mol di ngs Tespeathis remps AAfarmed i the qpa%ren&rqmdﬂmg@ﬁf This apign flexes thawapping or be

ot her ut se qoDCOU IR e uBBld BSaRE aKOIBY rl RURE APAL 1 SEAD AP R RTRL S

type of nD I'on con Ip and®prin
assenbl ed pasmbﬁ)bhmvﬁetoj:ofﬂh\fnd‘zwlerguetdzcnhl p 23 is dry tested in flight by a
pi ck and place robot, which also 15 dices the wafer and transports

| ndi vi 6ua' chi FhelcQmdhdi r*_sevml JF:Q réJe?belE’Q?hQHQQPBthﬁB Bvo anm){%mol fIoRP! ed,

the "Menmjet" chip 23 Is pllaced 530 mcrons apart fromthe fine p flex
PCB 26 andndldimgwi4. eTHeco;anhsha_fBlhpapﬂ liagd alflat m&wetbhét in@nd epdidsboothetwasechi p  and

t he conducti v the fine pitch fle S constj.tute he
Mo et~ PRy e it SER 5 KeuvER eRteerihAre apghet GpE S meliph SRl
adhesive to the |nternal wal I's of the chip cavity in the upper

m cr onol di ngTs"Memjetechip and pertbicadonodue arecstsvpied ascfollpwg i nto pl ace
first. The fine pitch flex PCB 26 can then be applied to the upper surface

of the m crondihdi“Mengiset cvpdBoie drpiested imight Bea pidkra@d pucel sobod, vattich hlben
appl i ed between 25 the bond pads on the chip and the fine pitch flex PCB.
4. Thd>" Menj et 'dicepiths wafersns tyaflsﬁoﬁﬁdéﬁ’mﬂ“@]r%{%ﬁo'@ratfw Ritgh dleg & bepdigea wher e

the area.

2. When accepted, the “Memjet” chip 23 is placed 530 microns apart from the fine
pitch flex PCB 26 and has wire bonds 25 applied between the bond pads on the chip
and the conductive pads on the fine pitch flex PCB. This constitutes the “Memjet”

20 chip assembly.

3. An alternative to step 2 is to apply adhesive to the internal walls of the chip cavity
in the upper micromolding 28 of the printhead module and bond the chip into place
first. The fine pitch flex PCB 26 can then be applied to the upper surface of the
micromolding and wrapped over the side. Wire bonds 25 are then applied between

25 the bond pads on the chip and the fine pitch flex PCB.

4. The “Memjet” chip assembly is vacuum transported to a bonding area where the

printhead modules are stored.

5. Adhesive is applied to the lower internal walls of the chip cavity and to the area
where the fine pitch flex PCB is going to be located in the upper micromolding of

30 the printhead module.



printhead nodul es are stored. 5. Adhesive is applied to the | ower internal
walls of the chip cavity and to the area where the fine pitch flex PCBis
goi ng to we okooated in the upper mcronolding of 30 the pcirmtsead7oodul e.
WO 02/ 076747 PCT/ AU02/ 00370 -12 6. The,ghip assenbly (and fine pitch flex
PCB) are bonded into place. The fine pitch flex PCBis carefully wapped
around the side of the upper mcronolding so as not to strain the wire

bonds. Thi s Grafhbehipaseibdly Gadfine pitthviles PEB) gtehandedinte place The ffing pitch s

deened that the fi pitch flex PCB m tre the wire b A lipe of
5 adhesi ve. runfiPhBCEA SFBIY pre R the oh & B ppetimiforpdnEsnas b as
the internal  gdumic@eiviive BBHds STHE Maf Baterbidelél & PvoEp %lhﬁ\gfbbbﬁnéﬁ sapbl y
and fine pitch flex PCB to be seated into the chip cavi and the fine

pitch flex PCBisalekmgdthat thedineditch fkehé’CBTmé:gftEﬁWSdlthﬂgwuﬁb Adugiafi onal

stress, After ¢ n a.seco n er adh ve to
t he sh%rt si de? @Eﬂ"gé‘t’“’}‘%’ﬁ@gg}g}ﬂ% %?rr‘%ln g]% 8%&9%1% alli’x#]egn gggptl)ﬁ{a Crﬂt %%!ax PCB
area. This all enyp chtigy Whllarp cbféd. fhexalfdel thoclip avdeappeshdimpidhiflee PCB

m cronol di ng and secured, while still being firmy bonded in place along on

the top edge tmbRescatedantpitheechippanty and tlnenfn@en@tqiwﬂfaqP%ﬁH?\M@i whondte e, the
f d
upper part o hﬁ&oﬂ%ﬁ% ngggﬁt%g iofNEERd AR, SO f ;%p'r" %Lﬁﬁ@ﬁlgérﬁ%

formng a sealed air esive Is a opposite
| ong edge of tb@]ldwppiyatlﬁesb)feitmha/dhertesidehealboﬁtdempp@smbmmhhng potlhbénie

durin the proce s are . wet' th pure wate

ensur Oreliabl Blt%bﬂ?’b??ré rrgﬂ PWéﬂleofmcéHtCB tpgfh ‘ﬂ%@‘?‘r‘%ﬂﬁ?de%ro‘é? the°
transported tonﬁcrﬁh‘%ﬁﬁnéﬁrﬁf&@@reér@ﬁle Qi &rmér nm%ﬁéédm plde Qlddg 24 the to%t head
assenbly, or packaged as I ndividual units he Conpl etes the assenbly of

the "Menjet" pedgeunsladthrvdee ondssenbly. 10. The netal Invar channel 16 is
pi cked and placed in a jig. 11. The flex PCB 17 is picked and prinmed with

adhesi ve on 7 hen (heFhAT betideey, opeasioh] BBefperdact diadesdzierduardik adierednotthe f 1 oor
and one side of the nmetal channel. 25 12. The flexible ink extrusion 15 is

pi cked and has UBRERERICIPECAipE. feEming arspaled: id éhambrs. Afhesive is also applied to the
15 opposite long edge of the “Memjet” chip, where the bond wires become ‘potted’

during the process.

8. The modules are ‘wet’ tested with pure water to ensure reliable performance and

then dried out.

9. The modules are transported to a clean storage area, prior to inclusion into a
20 printhead assembly, or packaged as individual units. The completes the assembly of

the “Memjet” printhead module assembly.
10. The metal Invar channel 16 is picked and placed in a jig.

11. The flex PCB 17 is picked and primed with adhesive on the busbar side, positioned

and bonded into place on the floor and one side of the metal channel.

25 12. The flexible ink extrusion 15 is picked and has adhesive applied to the underside. It
is then positioned and bonded into place on top of the flex PCB 17. One of the
printhead location end caps is also fitted to the extrusion exit end. This constitutes

the channel assembly.
The laser ablation process is as follows:

30 13. The channel assembly is transported to an eximir laser ablation area.



is then positioned and bonded into place on top of the flex PCB 17. One of
the printhead |location end caps is also fitted to the extrusion exit end.
Thi s conswbtwabes47 t he channel assenbly. The | aser abl ati orCpraameses7ns as
follows: 30 13. The channel assenbly is iransported to an eximr |aser

abl ation area. WO 02/076747 PCT/ AU02/ 00370 -13 14. The assenbly is put
into ajig, the extrusion positioned, masked and | aser ablated. This forns
t he i nk hol e&t. The aksembmierpusintd :ajig, thd Sxtrubium paskioasd, maskedaridlabasiblatee. | nk
and air connech,g | di n ed. Pressurized air or pure water is
flushed t hrough™® QHE&WF l&‘?’le ‘Bt § BRRCT 8MY2%Gebris. 5 16. The end cap
nolding 70 is applied to the extrusion 15. It is then dried with hot air.
17. The chani¥eThegdesutiugiond Sthasthepok arediair oortmetOpmorlmtnean applied| Bresgusiaed or

i mredi ate nodul e asse tively athnfr be applied over
the abl ated hoP&&" PHIF'Y ‘r‘tﬁ@%ﬂ?ﬁéﬁ“ﬁ%‘%ﬁ%‘ﬁ“%ﬂ %‘ée%ftaé’?@ Bftil required.
The printhead nodule to channel is assenbled as follows: 10 18. The channel
assenbPy is {6 dkeand papamelding ) is appliredoitha extisiend Si K inthen drsd witbdioseiage in
the printhead assenbly area. 19. As shown in Fig. 14, a robot tool 58 grips

t he sides of]Z Mae oriramkl atshaﬁtslgzhs raandp@itedntbshe pxhnthéadcrho@ﬂé aiea dgrainmsddidtb e
undersi de face to effect. veI | ex the cEanneI apart 200 to 300

m crons. The f&odele asssmblys tgrrbrm thja Jélplé]apyeagplfqgirqygr theapated holssy F g.
15 14. This al 5{? elcfnre! ASEmbIVRZh Bk stopdd lmtﬁe&gmrg@_dul e to be robot picked
ad

and pl aced (re atrvetothefrrst contact p on the flex PCB 17 and ink
extrusi on h nne Tﬁ% %@ The tool 58 is rel axed,
the print hea #fﬁ' Ffeasreé’s PY 8HOUOYF t he Invar channel and
t he transverse stage noves the asserrbly forward by 19.81 nm 20 21. The
tool %8 gri pkS. ilhe chinmekassrmblyés pinkath placedyendclamped intoelace in adfpmsyerseetiade f or

the next print second printhead nodule 11 is picked and
pl aced into th Ip&l%g) IHB}%H%%SSCL%%I PShe fromthe previ ous nodul e. 23. An

adj ustment ags lAastsggwg rmmFlI gO (1:4? taergb(gtqgoleS%dgnogs ttttehseldesseocf%rlled mgtrall gﬁagggdang%?vucltse The
at pivot point against the underside face to effectively flex the channel apart by 200
to 300 microns. The forces applied are shown generally as force vectors F in Fig.
15 14. This allows the first “Memjet” printhead module to be robot picked and placed
(relative to the first contact pads on the flex PCB 17 and ink extrusion holes) into

the channel assembly.

20. The tool 58 is relaxed, the printhead module captured by the resilience of the Invar

channel and the transverse stage moves the assembly forward by 19.81 mm.

20 21. The tool 58 grips the sides of the channel again and flexes it apart ready for the next

printhead module.

22. A second printhead module 11 is picked and placed into the channel 50 microns

from the previous module.

23. An adjustment actuator arm locates the end of the second printhead module. The
25 arm is guided by the optical alignment of fiducials on each strip. As the adjustment
arm pushes the printhead module over, the gap between the fiducials is closed until

they reach an exact pitch of 19.812 mm.

24. The tool 58 is relaxed and the adjustment arm is removed, securing the second

printhead module in place.



25 armis guided by the optical alignnment of fiducials on each strip. As
the adjustnent arm pushes the printhead nodul e over, the gap between the
fiduci al swo920fcosed until they reach an exact pitch of 1®Cc8Wlomm37@4. The
tool 58 is relaxed and the adjustnment anpis renoved, securing the second
printhead nodule in place. WO 02/076747 PCT/ AU02/ 00370 -14 25. This
process is repeated until the channel assenbly has been fully | oaded with
pri nt head nofuTbss. pratess isnepeates] untilntheahafned assembl yt hias hserefdly lsadedavitnd

transported to__.the cappin ssenhly area.. Alternativel athin filmcan
be applied ovePnnga‘ﬁB’?aFl@g 13156\‘1“%5 g‘fmvﬁ@ffé’m &‘Fﬁ@&ﬂ’eﬁﬁ&@g@?ﬂ{i Ha‘éscPPrtﬁg % cap
and the unit ca QppmkERthbRpareal LthAtRALy, 38n FARARA Be dfMicdVveSthRHDeAP! ed
as follows: 26. The BI’I nt head assenbly is transported to a cappi ng area.

The cappi ng deghards oDthe pringhicadk axpdules txact atip 621 angl thg hnit pambristpigdiaed over t he
first dule 11 anddt he nmetal channel 16 in the printhead assenbly. It
automatically $8€% tself into the assenbl y 10 by virtue of the bosses 57
in the steel locating in the recesses 83 in the upper mcronolding in

whi ch a respBitGappingglgpica s assembledaetplloys: Subsequent cappi ng devices are
applied to all the printhead nodul es. 28. Wien conpl eted, the canshaft 13

i s seated i n2@m Thheripthend sadblyas atnsportediodi cappilg aredf. Thé eappiiseddvioe. 12is has

t he second printhe | ocation ml ding seated onto the free 15 end. and this
mol ding is snaaﬁéegglﬁéﬁg fpret digty end Reshed oo tg%éf?ﬁé}o,‘m{’?diloﬂ“ﬁéhi RE@L anshaf t
and cappi ng deyh5f3] feRtthy En'nt%gad £AsERb .eﬁagl%ﬁfatigﬁlﬂ%%@tit}g@lf iMEHC%SM%BO|

devi ce can be added to either end of the canshaft at this point.
The cépi ng asdebtue df shenpashesfi’calthestead docating irpihe Redeses 8B am tiemppérs as

follows: 31. The printhead assenbly 10 is ved to.the testing area. Inks
are applied thPBﬁ‘%FP@%‘IBg m‘WE‘r“fFé‘treSPéﬁtbl‘{flrﬁ?lpﬁr@ilﬁ %8954 under pressure. Air is

expel | ed throu%h the "Mem et" nozzles duri n? pri m ng. Wen charged, the
printhead cady- Bubssquentcppring geviensmecanplied snall thepriaghead modules.

28. When completed, the camshaft 13 is seated into the printhead location molding 14
of the assembly. It has the second printhead location molding seated onto the free
15 end and this molding is snapped over the end of the metal channel, holding the

camshaft and capping devices captive.

29. A molded gear 22 or other motion control device can be added to either end of the

camshaft 13 at this point.
30. The capping assembly is mechanically tested.
20 Print charging is as follows:

31. The printhead assembly 10 is moved to the testing area. Inks are applied through the
“Memjet” modular printhead under pressure. Air is expelled through the “Memjet”
nozzles during priming. When charged, the printhead can be electrically connected

and tested.
25 32. Electrical connections are made and tested as follows:

33. Power and data connections are made to the PCB. Final testing can commence, and
when passed, the “Memjet” modular printhead is capped and has a plastic sealing

film applied over the underside that protects the printhead until product installation.



25 32. Electrical connections are made and tested as follows: 33. Power and
data connections are made to the PCB. Final testing can commence, and when
passed, tWwe 0i2MmTget" nodul ar printhead is capped and has a&cplastie7eeal i ng
filmapplied over the underside that prgiects the printhead until product
installation. WD 02/ 076747 PCT/ AU02/ 00370 -15- WE CLAIM 1. A printhead
assenbly for a pagewidth drop on demand ink jet printer, conprising: an
array of MWENChAMM nodul es extendi ng substantially across said pagew dth,
and 5 an ink delivery extrusion substantially coextensive with said array
of printhead nodul es, the extrusion having a plurality of ink channels for
conveyi ng ,di screl e .| nd .a at t oles in,a .
extrusion 1\'/i a \ﬂﬂt’%‘r‘m‘hg@%&&é&éx rfoetaep a‘g%&'{shﬂ?ém?a(%nod% g#g%rllne Jg{ IDI@%%, géo{gégfl?%m t he
extrusion to each said printhead nodule, 2. The assenbly of claim1l wherein
sai d ink del i vapyrayef pranthepdimedplesrxtending supstantially porass s apgepadthy and
delivery of air to the printhead nodules. 3. The assenbly of claiml
wher ei i sai d i nk ideddliveryyexexbion sulostantially cooxkeehsivetvathasaid dreayi dfipeinfirendt ed
circuit board, 4. The assenbly of cl aim erein an end of the |nk
el fvery Sdilss: e eNIeTo RomRePlEly cEpk chomel PramuEnne dheteBakeas havi ng
a number Qhu&GAMRREIS Sa §RfAE bEtheleRItuaBH vl whidtpsA€ Hs¥REdinROHRaidcdanigs
connected. 5. The assenbly of claim 1l wherein each printhead nodul e has a
nunber of campassdgronhthgiengusiomtd each said gsinthgad swidulggai nst sai d surface of the
ink delivery extrusion. 6. The assenbly of claim 1l wherein said ink
extrusion2 s namely@idPhetdlsim ¥ whike seaikile)ivary ekiradion dsoiirTedabard hol es
in said surface of the extrusion are |aser 20 ablated. 8. The assenbly of
cl ai ml2 wisharaiehfos shededineryof giria thespringtheqd meghilasdi ng a row of plugs that are
received within ends of the respective flow channels. 9. The assenbly of
cl ai m 8 wi3er ei Theasdmbhdofodfinc] svhipeirosuidinkldeliveri egelisioeisybonded srusaon by way
of snap e a%iehment abs fornmpd thereon. 25 10. The assenbly of claim4
wher ei n s a1 OenRIREH CITGYY connectors which interface directly with an
ink cartridge.

4. The assembly of claim 1 wherein an end of the ink delivery extrusion has a molded

end cap fitted thereto, the end cap having a number of connectors to which ink and air

15  delivery hoses can be connected.

5. The assembly of claim 1 wherein each printhead module has a number of inlets

having annular rings to seal against said surface of the ink delivery extrusion.

6. The assembly of claim 1 wherein said ink extrusion is non-hydrophobic.

7. The assembly of claim 1 wherein said holes in said surface of the extrusion are laser
20  ablated.

8. The assembly of claim 4 wherein said end cap has a spine including a row of plugs

that are received within ends of the respective flow channels.

9. The assembly of claim 8 wherein said end cap clamps onto the ink delivery

extrusion by way of snap engagement tabs formed thereon.

25 10.  The assembly of claim 4 wherein said end cap includes connectors which interface

directly with an ink cartridge.



