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CAPPI NG DEVI CE CO PENDI NG APPLI CATI ONS Vari ous net hods, systens and c

appar at Usyd §/¢6h4e9 to the present invention are 5 di scl osger/ipodid8rs
foll owi ng co-pending applications filed by the applicant or assignee of the

present invention: 091575, 141, 09/575, 125, 09/575,108, 09/575,109. 10 The
di scl osures of these co-pending applications are incorporated herein by

ori i head asserl b IND HEAR ABSEMBLY CAPPING DEVIGE. (7 7 00"

not exclusively, the invention relates to a capping device 15 for a
printhead assenbly of an A4 pagew dth drop on demand printer capabl e of

printing P@_ﬁﬁﬁmqjﬂpmrmmfmg c quality at up to 160 pages per m nute.
0

The overall™ deSign a printer in which the capping can be utilized

revol ves aroungaing M&Body, systihPdricdpparatiis irélatigo® tHOPrekes invendch ger ay
approximately 8'/z inches (21 cm long. An advantage of such a systemis
the atfi | i digclpseddnshd fpllwm-mdmg@pgwoaﬁﬁleéwydb@ anplicant ofgspignes of theg

pri nt head raggrﬁyﬂve;ll'.cims woul d elimnate having to scrap an entire printhead
if only oR&>¢ ip 'e%%efective. A printhead nodule in such a printer can be

conprised of _a "Memet" chip, bein chi { ng nounted thereon a vast
nunber of OYAEY-bl.act09a78r 125 no?fﬁﬁ’goﬁecﬁé{g?gi&%nd m cro- el ectronechani cal

systens (MEMS). Such actuators m ght be those as disclosed in 25 U. S

Patent No. 6,044,646 to the present applicant, however, m ght be other MENMS
print1&hi ps. | Fhadisglosuras ofshesseornending applications\igijiraorparated Bergrbybut t
together in a metal channel to forma conplete 81/z inch printhead
assenbly. T 8“°peri nt head, being the environment within MM@mt he cappi ng

device of the 30 present invention is to be si tummwmm ypi cal ly have
Si X ink cm mm ON | ng four s (CWK) as
well as in raﬁééﬂ mk%%ﬁﬁ?aw\\?/gmlmir punp Ws0af 07G7~G

PCT/ AU02/ UOB?BgﬁQ%Iﬁ)vaH%m%ntﬁé tie%r&%% @ipﬁnﬁﬂéh@ﬂﬁgmﬁlﬁpﬁi'ﬂk lae ¢iBETHR Qprin€er! he

print head, whi coul e use keep foreign particles away fromits ink
nozzl es. Each Morapheigdlardtydbbegh et ekelus véipkthe inventioreickatasda@chpping devies on

pr nt g 1eF AP eEwaUNy P nebae el n AP e T arep Y St MMt neac

across the, Pmpiﬂ)%ﬁrapfﬁ&‘%]u@ﬁtiy% ipesised pérpiuel € nodul ar, so printhead

arrays can be configured to form printheads of arbitrary w dth.

Addi tional |y, Theoveml dpsigmoheprntasivenhirly theappiag renubr Wilized revielves spvadt e

side of a the use of replaceable printhead modules in an array approximately 8%z inches (21 cm)

long. An advantage of such a system is the ability to easily remove and replace any

20  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
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

25  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
to form a complete 82 inch printhead assembly.

The printhead, being the environment within which the capping device of the

30  present invention is to be situated, might typically have six ink chambers and be capable of

printing four color process (CMYK) as well as infra-red ink and fixative. An air pump
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paper feed path to enabl e doubl e-sided high speed printing. |10 OBJECTS OF
THE INVENTION It is an object of the present invention to provide a
prlntheaqv g oy capping device. Another object of the pepRefedsvention
is to provide a prlnthead assenbly ingluding a capping device providing an
air flow path during operation of the printer and serving to 15 prevent
ingress of foreign particles to printhead nozzles during non-operational
period of

wollft ?R@’ fjfered™HPMAE ygpg:sem%h LRAYIF ke PifaRa@ SRRt bOUE BE Loy

provides a prin or a drop on demand kjet printer,
conpri si nep ke2 ferefgni partideschwaydoine ith inki mgzlgs.pr i nt head including ink jet

I , th dul e. bei f dt h d ff d
Lo the assenbl adhermeaddnile FEg Py ink it aganbnc RuRERE RERteiing, | ¢
devi ce at n{ke@%mmw tth@ﬁdrﬁ(he’%ﬁra'é&ﬁmy RGuithfle RiripHnAiRa A4 paper Witk tmeea Ifa

bet ween a capped position whereby the nozzles are capped by the cappi ng
devi ce5 andcaamr%ﬁnwwmppeﬁihppgnthﬁaﬁhamrt%ganehé’ldtbzzI es are uncapped.

the. modul o and TARRE AU PRieoA P mABOH 57 athGeal Bk Bt R i te™

Pref er abl ¥, ,qgwak@gm@ﬁ i@artly surrounds the channel. WD 02/ 07Gr. 46
PCT/ AU02/ 00373 Pr ef er abl y e cappi ng device has an onsert nol ded
el ast oneri c padhdgitianallpacgeeonsinrintinad assembly eandte mawnted omtheOaposHS Siflecaf 2

Pr ef bl d h
nozz! o Xt o E e TR d BB g 2, DO e norel & guard i n

the capped position. 5 Preferably the el astoneric pad includes air ducts

vi a whpoch GBJECTS ORGHE INMENPION head nodul es when the capping device is
in the uncapped position. Preferably a canshaft bears agai nst the capping
devi ce and ser \I&is ah objeotvet thdpresenp jrivegticieti previde b \peiathesdasemblypappiagd
uncapped positions. Preferably the capping device includes a spring to bias
the devi c&eWPEh respect to the 10 printhead nodul es against the canshaft.

Preferably the Gapp & pAivid MREddNSseM ¢ includ;
Preferably each print Eggﬁdﬁtﬁﬁﬂfegenﬁmﬁﬁg%@sa Par\rlp e??nlﬁ1 d wher elsn thg n(:caupﬁ)rllgng

devi ce i ncalaadpmgdehoesprolvidang ari aleflow\path ddnmgmmtmheﬁthermm&appd seyvidgtoce is
m)ved et ween the ca d an ed |t| the ra ervin
ol ot 1180 IeanLwgEss BE R ppigeaRimneE nosAfs aplbash e pepBnd ariod B
capped anqhélgﬁﬁ:\&ped positions so as to prevent scraping of the devi ce

0z

agai nst th zl e guard. Preferably each printhead nodul e has alternating
air inlets and outlets cooperati nPQWIth the el astoneric pad so as to be

ei ther seSUMMARYORTHREINVENDIQN: inlet/outlet chanbers depending on

the position ofTHchReGAPREMHPRESs d fiththdaaEhRhb] dﬁﬁfr\éld?«gp bR déhisdd iRk fet20 to
the printhead when the capping device is uncappe Preferably the cappl ng

devi ce apyprintss, eomepsisprgessi ve force to each printhead nodul e
20 a printhead module having a printhead including ink jet nozzles, the module being

affixed to the assembly,

a capping device affixed to the assembly and movable linearly with respect thereto,
the capping device at least partially surrounding the printhead module and movable
between a capped position whereby the nozzles are capped by the capping device and an

25  uncapped position whereby the nozzles are uncapped.

Preferably a plurality of printhead modules are situated along a channel, the

modules and channel extending substantially across a pagewidth.

Preferably the capping device partly surrounds the channel.



and an underside of the channel. Preferably rotation of the canshaft is
reversible. As used herein, the term"ink" is intended to nean any fluid
whi ch flwxzoi/(%p_&gh 25 the printhead to be delivered to pgiphusBssas The
fluid nay be one of many different cojored inks, infra-red ink, a fixative
or the Iike. WD 02/ 07Gr76 PCT/ AU02/ 00373 .t BRI EF DESCRI PTI ON OF THE

DRAW NGS A preferred formof the present invention will now be described by
way of exampl epifdribiy BlelaBig dofict Rgs ACGRBR AL MARITINIRLIObEis Fi 0. 1
is a schematic overall view of a printhead; 5 Fig. 2 is a schematic

expl oded ontevmebdr mioes gfrtheptinthdacdomodules. 1; Fig. 3 is a schematic expl oded
view of an ink jet nodule; Fig. 3a is a schematic expl oded inverted

illustrati he i nk .j et | i - i ' j
11 ustrati on ofreiston bR el nbliles Fno e ISpBelERBIG and,
i1 ustrat Wasreff tht BRsioRTdc Pa@ tlalmpd agdinst IRe fozgle guardsinahs cipped positiod.ose- up

illustration of the nodule of Fig. 4, Fig. 7 is a schematic illustration of
a chip sub-assenmbly; Fig. 8a is a schenatic, side elevational view of the
printhead of FPgferablytheglagiemeric padipplufes ditdyntsHaWhich f isympsd i thead of
Fig. 8a; FL ' LGS VA t | it t he printhead of
Fig. 8a; Eggi‘ilc%.cmggmgss&gag@%tg@lﬁ%g‘i?\’ﬁ%l/éel?&gﬁpljlﬁg%péiﬂg?vglgf%'t he printhead of
Fig. 8b; Fig. 9 is a schematic cross-sectional end el evational view of the
printhead of FPmferablyfigmshdft bearnagaitisethetcapping dendce and ssrvestto mese piei nt head
of Fig. 1 in_ an unc ed confiquration; Fig. 11 is a schematic illustration
of the prCARPAREYEY a@?ﬁe.enlsﬁlq%gae aeinga chSr#lf)ﬁ%ration; Fig. 12ais a
schematic illustration of a capping device; Fig. 12b is a schematic

illustration obrdfb@blaRPtdppiriedevice itfludes @ spfidgto binewedelice with respetteo e
angle; Fig. 13 is a schematic illustration showing the |oading of an ink

j et mbAul rinthead modglepagamsitheransheft. 14 is a schematic end el evational view
of the printhead illustrating the printhead nodul e | oading nethod; Fig. 15

|s a schemati CPﬁééfEﬁfg?%X% F#gﬁ%&?({eﬁpf&&e&B?s@fn?éggggrgr%ﬁ&ie”bl y of Fig. 1;

Fig. 16 is a sC ustration o 1on of the printhead
of Fig. 15 30 showing greater detail in the area of the "Menjet" chip; Fig.
17 i s a schenatPrefetablyesth atinthaacdmodie irshatiep @ramp and whereinetha Cappizgdrviceand a

printhead | qcatign | di.ng; 02/ 07Gr;.16 _PCT/ AU02/ 00373 Fig. 1 is a
schemati c lpq?v%g@%gﬁ%ﬁt %@e%ﬁeéﬁ\n(l\gf p ¥hgm thsrcapping 8??%}?9‘}‘?‘&3dibﬁg”e§8|§€‘{,er y
extrusi on agd 838566, tiRMEmPlsevinkaB elasticl§itomticcapping dbvias aon of
the end cap ofdaaE?Igahga;%g PnSIan out-foFéedm(J:g(e)lnfi gural'?,i on. bb. g

15 it is moved between said capped and uncapped positions so as to prevent scraping of the

device against the nozzle guard.

Preferably each printhead module has alternating air inlets and outlets cooperating
with the elastomeric pad so as to be either sealed off or grouped into air inlet/outlet
chambers depending on the position of the capping device, the chambers serving to duct air

20 to the printhead when the capping device is uncapped.

Preferably the capping device applies a compressive force to each printhead module

and an underside of the channel.

Preferably rotation of the camshaft is reversible.
As used herein, the term “ink” is intended to mean any fluid which flows through
25  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.



DETAI LED DESCRI PTION OF THE INVENTION In Fig. 1 of the acconpanying

drawi ngs there is schematically depicted an overall view of a printhead
assenbl y whhsersheShows the core conponents of the assenbl yci/Ruadnedxp! oded
configuration. The printhead assenbly; 10 of the preferred enbodi nent
conprises eleven printhead nodul es 11 situated along a netal "lInvar”
channel 16. At the heart of each 10 printhead nodule 11 is a "Menjet" chip
23 (Fig. BRIEF'DESCRIPTION OF PHE'DRAWINGSe preferred enmbodi nent being a
si x-color configuration. The "Men et" printhead nodules 11 are conprised of
the "Memet" chip 23) a fine pitch flex PCB 26 and two m cro-nol dings 28

. and 34 saddpEfered form of the presknidrventipmvabnow be esesipad By way b example $dfy ed
unit wi.ith independent ink chanbers 63 (Fig. 9) which feed 15 the chip 23.
The nodul exferéiceptbulye ahicompahyingdiawvimgsfwherdinl e el ast oneri ¢ extrusi on 15 which
carries air, ink and fixiture. The upper surface of the extrusion 15 has

r epeat ed pat t eFps 16§ a BsHeqfatié bvaiil Gevadf Oprimthédd; i nk inlets 32 (Fig. 3a) on

t he undersi de of each nodule 11. The extrusion 15 is bonded onto a flex PCB
(f1exibl e pri nFigl2ds a sehiematio gkplpdedryiewof the pinthaadfof &ig. BCB 26 wr aps down t he

si de of each ptinthead .nodul 1 . t with the flex PCB 17
(Fig. 9). The FI& 'ﬁ&‘éﬂwaﬁa?ﬁﬁlageaﬂ[’ﬁs@%a5@%@9?@%@itive) and 20
(negative) for FpoBeid nghematic sxloded idvertedsllntlatiomst dk linidijat modole e Fid. GnS.

The flex PCB 17 1s bonded onto the continuous netal "lnvar"” channel 16. The
metal channel T 445 ¢ schematig dllustratien pim assembled jnk jgt meduleing i s desi gned to
have a sim| ar ffLGl af. hOMokRleldpdhe Qf Silicon used in
t he nodul es. 2 A%ég%[%?r%g{agg\}?‘%g@%gmlsg use tg 8@9&&%’% "Menj et" chips 23
when 00t in us®ig. Blieaschpmatig cibae-upédllustratigpoithe modutedsf Fog. £pring steel with

an onsert nolded elastoneric .pad 47 (Figq.. 12a). The pad 47 serves to duct
air into the " %gn'e]_éﬁaS@Tﬁ“ﬁmﬁ3HW@H°%§\€3&%BBH‘§%I%§§B@BB" off air and cover a
nozzl e guard Zﬁé.'ﬁ'a?sa?c)he 6D si9BBRSSonA Fie G AT SHiHR4AdG? K 1 s actuated by

a canshaft 13 at typically rotates throughout '180. 30 The overall
t hi ckness of t [iég.'8bhsp e¢hienmhic plansview pf thalpripti@ad ofiigwkd;ch i ncl udes a 150

m cron inlet bagcking |ayer 27 and. a zzl uard 24 of ] Cron

t hi ckness. The ég.gpg%#wgm&pgs@ggm&@&réﬁegﬂékmpgw%dcéﬁgg%a,V\O 02/ 07C741>
PCT/ Agg2/ 00373 Fih®dN9Z sétniikie itheddd plah Q¥ bf iht @Fiathead 6f Figt 8b;an 80 mi cron
cavity 64 (Fig. 16) above the "Memet" ink nozzles 62. The pressurized air

fl ows t hrough migSodesphematissiress-sagianal andelemsrional vipyaeidthe priptheadhofiFig. 1ink

during a printig er at,i on). Y . 1 he. del | "Menj et
nozzl a5 62 by, FABAOT hateB Rt SRRt BRok BriBIRAESH Fibofin ukBiRy, 10" Sy er
27 ducts ink frcemfigdretigd;i nt head nodul e packaging directly into the rows of
"Menmjet" nozzles 62. The "Menmjet" chip 23 is wre bonded 25 from bond pads
on the chip at Fiadljsasehesmuticilusiiaon pithe pripthgad pikigphinsscapp¢th wire bonds
are onnpa 120 m tch and are cut as they are bonded onto the fine

pi tchQPI ex PCBC%BQQUI?M% 3). The fine pi tchyflex PCB 26 carries data and
power from t he Hig.eRaRCiBschématia illustréxicneofi asmppinggevide;,cont act pads 69 al ong
the edge of the flex PCB.. The w re bondj oper ati on n chi nd fine
bi tch Trex PCBI3E 1S bachsimae Wibruey o BroRars Joris s 8 dan Bl A
adhering the chjig.Rasaghiy into the printhead nodul e assenbly.
Alternatively, the "Memet" chips 23 can be adhered into the upper

m cro- nol di ng gfiZista sahrnatisaHusttation shaawipg theHoading ofamBnk get ingiter ed

into ace. The 15 wi.re bondi ng operation could then take place in situ,
with danger PGt orting the nol di ngs 28 and 34. The upper

m cro- nol di ng 2A8g Canis AQcheaiRicind 21dvatisiall viehystithe pﬂﬁqhwmnuﬁttﬁﬁ% thy end. Since
the crystal structure of the upper micro-nolding 28 is minute) the heat

‘di stortion tenyuinhesdanqgduigloadingemthiod; t he conti nuous usage tenperature
(200C 2400) and.so ri t bbbV 10C for
10 seconds) ar gﬁ%i igﬂ% afgg?'gfgg"r‘: 'gglgpg*‘us%%té&rzogﬁ% %@'&P%&%% t%s fﬁ% g’oi nt .
"Each print head Figdld # alsthématicLlese-qrillugeion of a portivnlof iregpraihenddf &igd. dder
mcro nolding 34 separated by a m d-package filmlayer 35 shown in Fig. 3.
The nid® packageshoming grayter desajl H‘a‘heb’@aﬁﬁthenéﬁl?mlﬁbl%bf%r such as pol yi ni de,
whi ch has good ghes gal ) St : j i | ofSitActh d

m d- package fi Iﬁ?l g{/{e%?a S§@@'§%‘§é‘ggﬁﬁ“§\?’g%f f’;idgérgr?l H?Bﬁ%eog%h@?g]sdhrggmgﬁ&gan

conpri se a doubprintb¢adddcatidhasdldieg(i e. an adhesive | ayer on both faces)
provi di ng adhesi on between the upper mcro-nolding, the md-package film

| ayer and the | ower m cro-nolding. The upper mcro-nolding 28 has a pair of
al i gnnent pins 29 passing through correspondi ng apertures in the

m d- package filmlayer 35 to be received within 30 correspondi ng recesses
66 in the lower mcro-nolding 34. This serves to align the conponents when

b o,



WO 02/ 0767-4G PCT/ AU02/ 00373 mcro-noldings forma tortuous ink and air
path in the conplete "Menjet" printhead nodule 11. There are annul ar ink
inlets 3%{6 ﬁl%/%lg%(underm de of the lower mcro-nolding 34.pdpadofosierred
enbodi nen ere are six such inletss32 for various inks (black, yellow,
magenta, 5 cyan, fixitive and infrared). There is also provided an air
inlet slot 67. The air inlet slot 67 extends across the |l ower m cro-nol di ng
34 to a secondpy YlSd‘ils%tscH@h{{th: ifdtedtion dF Em Eﬁt[ poeibn snartehaomeribivkieldery

t hrough an allgr% hole 68 in fine pitch flex PCB 26. This serves to repel
the print nedi axtfusumanldel mpolded bhenpe amd ng printing. The ink inlets 32

. ti in the, t.h I di, po. th
From the air i HEREalatwehgmauuieioP i uapofhia 1 82ach BRAREE, 7, PRl cs

al so i ndi cat edcgfigdfation, Fi 9 3. These holes correspond to the inlets on the
. silicon backing [ ayer 27 of the I\/Enj et chip 23. There is a pair of

el astoneric _E&ds 36 on an ed ower mcro-nolding 34. These serve
to tak® uPEDALERIESCRIE N\QFJHEC!M\@N”QNpH nt head nodul es 11 into
the metal channel 16 when the nodul es are mcro-placed. during asserrbl . 15

A preferred nmaireFigal of e agempaningsirawings eIy IS@?%‘C?IB' gepictgsl anTeyesa has
sultabl e (10N ARLATEATAS e s EndEAblch ok e IBLShiYgRapnd has 2

rel atlvel)yelo 4 expansi on etalls are
i ncl uded ieRplbliel dopfigirativs. I Therprintlicad a&%nibty Hhefthe pmfmdadnﬁ)qdirauﬂmmpnsés t he

t head dul 11 d nbl 20 Th f f th
P o o alenen poisTMIOS 1 g tedislings meLinBa changeh B i fheeatia Bhel o1 s
and oyl egﬁegégq Q;Bﬁa@ ﬁ%ahigle&ﬁar R, g/ws; HeRMAnRARPLRG cHEhGRmE2 and are

ei ther "se or groupe to air inl out I'et chanbers, dependi ng upon
t he posi t ipesferndd drtsodimpntibeingiesix-celot 2onfiguegtiononnect air di verted fromthe

uncapped. 25 ATDRSSGIEGPRARERS FoRSlr LRGeS Shibet S DHe ChRA RGhevi ceo

i s shown 834 MATwomicREMBRIREs 2BUhdBAafdwichig dRRiaLpabkape Filmea Sl ng
28. This atglltlpgt gtee?ea desirabl e rmver?ent nof t he cap F depw cﬁgelz to cap

pr n
or uncap tBaeh Umdplealdcfoma sealedométriish inderringlent; ink Cbﬁ“‘@ﬁ%&‘:&b&l%@“ﬂ‘é\/ﬂ%@ is

| | t.h t
Cincapng cdoie oot TR s ifallo o Pk s difort 38R0 s Ynich
el asti Cal |c‘éJ'rQ's§f-r0i’hk aﬂﬂ‘ﬁxmv\é\ofﬁ’@ﬁﬂ%ﬁurﬂ&e BEMHANEE4i60 33 Bacrppitetpaiextisad as it

is nmoved by operatl on of the canshaft 13 so as to prevent scra(]) lg of the

devi ce agdiotesi21thichalign witlyinkriglea2 (Fig SaMamihetmdermidg ofeacbimedplebl.iThepi cked
and bonded e u ad nDduIe 11. The
fine pi tcﬁ’ g?“i’%gtﬁg'agéo‘%n e&%ﬁ?\%kﬁ@uppgﬁﬂteﬁ@ﬁc@fk&%ﬁg side of the
assenbl ed pri ntmzfmermdu Iﬂex PCB6 whapsrdoivn the gide of eadh penthedd moduie tlil ahd
bondi ng operation, the chip 23 has m)rgﬁ "ﬁ%ﬁ r%\‘;ﬁr adhesi veb4%n_ lied to
its | afg s contpgtavithethg fex PEB Do FigRe 1N dd camies pvg bu eal the
"Menj et” | h
m e bé?n%ﬁ ahf %gv%geﬁgag%gﬁ%ot%ﬁrﬁg%ém%@le%@aise\delg@s dIEdaYa EdtinSctiviisC

filtered afr ca ough the nozzle guard 24. The flex PCB
17 carri eSTlmIﬂlexd%ﬂBtlalrecbqndMDnt@(ﬂmemtlnm@ meighilnha” chamelPdBTheotetal0 shown)

to each e rinthea fle 17, has s of gold
bl ated, dOTBILABERPS OIS egrodies it mtaeret o W ife St aue 41 42
and 43 on {grididnt8f ekl ek SsidRGB tRA oPilieds hisedVi Meahodulés. nt head nodul e 11.

Two copper busbar strips 19 and 20, typical lpégn()f 200 m cron thickness) are

ji gge®sand sol d@lcgmpmgldﬁampﬂ bkis used non:@vm th “Memjat7 chippe3 pilieh apiin vse. ¢ 2

t t f 15.t t 17
s appr ox."wi‘zp@s?%awﬁﬁ&“wﬁ‘f@h& of B SRSy b B G e e a4
i s bonded ( jﬂq*hepadm §Ji6ém6|du5@udiufd the “Meag et chipeR3dvieen amaﬁﬁedmhdnm end
-of the prl assenbly only. The netal U channel 16 into whjch the gal n

conponent soféﬂlé apdl gever iasloéﬂe guarg di(Hig Ipwhen eappedy| The sapping deviessl? isptupted 5

36% ni ckel , i L I go of thermal expansion of
"1/10 h t ha? ﬁ’&%‘r t)tgké tg@%@fiéaﬁw?ta?esgfr?@[ llgcgféqu to 400F. The Invar is
anneal g for opTheaverall mhjhes:srtﬂlthes‘thnjelt t ghip 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.



Additionally, the Invar is nickel plated to a 0.056%thickness of the wall
section. This helps to further match it to the coefficient of thernal

expansi 0QVQB2/§’;6|7'.600n which is 2 x 25 10'6 per C. The | nvapcfhapnais73L6
functions to capture the "Menjet" prigithead nodules 11 in a precise
alignnment relative to each other and to inpart enough force on the nodul es
11 so as to forma seal between the ink inlets 32 on each printhead nodul e
and the outl et THoh6s2dudli 3k a6 Rs fiREBA ahdaf B0 inflicAontdaitebA i £HY) aBove K
delivery extrusion 15. WO 02/ 07G7~G PCTI AU02/ 110373 The sim | ar

coef fi ci ettte ‘Merhjecrinkhozzlextds The pressurized pinflows dhigngle mirodroplst Boles 45 chi ps

Il i i | at duri ng. t. : .
o) aot onr e el 2R o BF B e adRink e RERANDH0f SES T arddiang |
"l ubri cat gelidale ¥t fozR 62hnERillingdfotéien pdteclen any further |ateral

coefficient of thernal expansion tol erances w thout |osing alignnent. The
| nvaar5 channel A siliconoahiplbackingdayer 2 sagts dek tipm the priatheas medile pagkaging Apar t

fromtwo hends it are r ired,ini f ' » Bk : WO
square cu brﬁ‘?@ lgg’athF r%"é%?fgﬂ?fmeghﬁeos%f e%ré%‘eﬂ{vﬁméngﬁép&w %ﬂ}ﬁ‘g‘gﬁé‘iﬁ%ﬁ ZPhe

pri nt head floatBérdpadsh e @hip 4 16fHositiods do thd fifie pitcisNenBCB Q6! The wirk ibordsy
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Fig. 16a. sérieasfigori @htaeapidredetbpahesdg@of aheflgrBEBnt on the upper surface
of the extrusion 15. These are | aser ablated into the upper surface. To

t hi d, k i s made and placed on t f t ' whi ch
then has' f ocus ddeMABORTEIGrRPELES T PELED PP e rirb o PR mdy b lne'™: o
from the yppgfk géggﬁg?f?nsﬁbﬁingmlaéiﬁé fd ﬁmgx?n%lﬂxg cfxl—ﬁ ashétisly ifte thepaitheadr f ace

of extrusion f the focal lengtl . aser |light. Eleven repeated
patterns ahoduleasserably. Abtmmeeinche'dMemjetbehips 2ecdnbe agherediinto g UpPEs 21 of

t he extrusion 15 .. Th interface with [ ring.inle { he
under si de IB‘F@'WQ“‘%?EFS‘ ang fhep ﬁlfafxg‘n‘ermgh F‘@x m#gﬁ?ﬂct?eo&%ﬁ%g ?'Irllté pgaéepi}\e

di f f engnt @l b&ildingdpetafon@oulith&stakdplabdin SROWith holdasgsroealseitikgemeat h t he
upper plate 71 of end cap 70 in Fig. 18a) is ablated 1nto one end of the

ext r usi on meldinps 38 endra4.clha uppermiare-madding 88 ke Phpadspila biquid GystabPelhverer n
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The de i : rom whi ch the upper and | ower plates
are i Oeg?raeg{}gle%?%gtég?Jﬁﬁlﬁee%'s%ﬂﬁe}ayéé Prr)llc ‘udes a row of plugs 74 that are
received within the ends of the respective flow passages of the extrusion
15. The ot her eRathgirinthead enctdulesilancliges an uppppwitrevmdldisg 2 land playgs migicc h

bl ock the 30, ¢ch els in.asinla t l ugs. £4 qQn spine 17. WO
02/ 07G7~4G“P@W82%?P6’@ ylﬂ"%@cgﬂﬁlgbaayﬁ%g’lsﬁ%g "(‘)E{gogt he ink extrusion
15 by way of snap engagenent tabs 77. Once assenbled wth the delivery
hoses 78) ink amge mid-pskagdRini Riger 3Schnfbe@mingtkpdlgmer such as palyimide, wliich punp,
possibly with filtration neans. The end cap 70 cgn 0 c&nne%_%re‘iato i ther
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| nst ead of layerAnddhelpWerMiciognaldingoses 78 pushed onto the connectors 76, the
nol ding 70 mght interface directly with an ink 10 cartridge. A sealing pin
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for the "Memet" printhead would typically be formed of stainless spring

steel. An elastoneric seal or onsert nolding 47 is attached to the capping



device as shown in Figs. 12a and 12b. The netal part from which the capping
device is nmade is punched as a blank and then inserted into an injection
nmol di ng twelb2brasy for the elastoneric onsert to be shot 8@5@Ubb&n73
underside. Small holes 79 (Fig. 13b) @are present on the 20 upper surface of
the metal capping device 12 and can be fornmed as burst holes. They serve to
key the onsert nolding 47 to the netal. After the nolding 47 is applied,

t he bl ank nicroimeldirige forihi rMoly Mk Sind aRlpathvh ehecosislie i“Me%Ljeb_f‘Fﬁel'tﬂ”égd
operations gnd formng of integral springs 48 takes placé. The elastoneric
onsert no B 47 has a series of rectangul ar recesses or air 25 chanbers
56. These create chanbers when uncapped. The chanbers 56 are positioned

over the air i : : m._cr o- no] di 8 in
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t . agai nst_t | d 24 he 'Menjet” chip 23.
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chip is only exposed during a printing operation tered air 1s also
exi ti HYy aingripletsilead o 20Qeanicion editdiotestalsodudjbatedhet 20 Rip 3gThest idles Thi s

ti Y ain _ 3P e 1in g Sylhest les
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integral springs 48 bias the capping device 12 away fromthe side of the

metal channel There Thwepainpfélagorderd ga2ls B8 onpRledgs ofthe Wwresisio/RofdL®y.t 0 t he
ri nthead nodule 11 and the underside of the netal channel 16.

top of th ) _

The | at erihgsﬁéﬁrﬁla oy take tp dpjergnee; and ppsitivalydosatedthe paathead medyles bl inteithsy an
eccent ri CnealBiAht] f3wREHAR iai%%i 161,51 ppi ng device. It
pushes the device 12 agal nIsz'?g)tdﬁgenetac}(gﬁgﬁén&ej@l%.ats%@ﬁ'g this nmovenent,

t he bosses 57 beneath the upper surface of the capping device 12 ride over
t he r&specti veArpaefoged Mafepiahfed ther Nérajetipizro-moidingsisadiGR) T8 hatRiisabdet i on
fl exes thg cappi .devi.ce and raises its top surface tqQ raise the onsert
nol di ng 4@0‘5§R%€&g§s S yerthe ﬁf‘%?%!ﬁﬁgﬁ ﬁhﬁtr‘%f’]é'@gi)ﬁd has3qelaHyely dove ceesficisnt afhe
nozzl e gugetna4xpdfdoncamshaft 13, which is reversible, is held in position
by two printhead |ocation noldings 14. The canshaft 11 can have a fl at

surface built in one end or be otherw se provided with a spline or keyway
to accept gear Robotpicksndetaids are inetudsd intheiupperomisro-nlolding 28 peenabkerdcetratec hi p
and print dElre ot . .20 1. The "Menjet" chip 23
is dry te@tﬁgﬁnﬁrﬁg FPII ﬁtﬂﬂﬁgégﬁgpiggqéﬁgn%?%ég%%’bot, whi ch al so dices the
waf er and transports individual chips to a fine pitch flex PCB bondi ng
area.2®. Wen Theepreesyrfichef thebippet hicchinplditg 28 aphlaoarinI3g. Ihas aqeseadrar t

fromthe fl' ne pitch flex PCE 23 d has wire bonds 25 applied between the
bond pads? k?ﬁnqt 8 aliplstsand gijtets é‘a’@lﬁﬁﬁﬁ@t‘%‘i@mkl%@“dﬁ‘f“t‘lhéCFPIH@S fevienlZ | ex
PCB. Thi safods bithetsefed b or %{‘em;;@& i"m&mm&%%agpéfhﬁmgrs,c#%eﬂbihgpp@ﬁ jye to step

2 is to apply adhesive to t nternal walls o I'p ca I'n the
upper m chPesitian ofithgycap@ingfdevice 12r Theyrneaveatrathdivertad drobothd inlkeslatté7poitit 0 pl ace

first. Thg.{i iteh flex P 6 can then be applied to the upper surface
of the @@33? T8 /hﬁ%ﬁﬁ‘ﬁ(ﬁ%s ‘iafpﬁfl(?}:m%mﬂ'ng and wrapped over the
side. Wre bonds 25 are then applied between the bond pads on the chip and
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m cro-nol ding of the p hea
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



6. The chip assenbly (and fine pitch flex PCB) are bonded into place. The
fine pitch flex PCB is carefully wapped around the side of the upper

M cro- mohgh pdeR9sdS nNot 10 to strain the wire bonds. Thi spEpXubgogensi dered
as a two step gl UI ng operation if it §s deemed that the fine pitch flex PCB
m ght stress the wire bonds. A line of adhesive running parallel to the
chip can be applied at the sane tine as the internal chip cavity walls are
coated. Thippirtl deVi¥R dsi6is BltvBd B SpeTRlioh ¢MHe Edrchafti 13G0 ak ke preléds straping ofeat ed
into the chip cavity and the fine pitch flex PCB allowed to bond to the 15
m cr o- nol mercngmagmusttbmmmlecmrd .-ress. After curing) a secondary gl uing
operation could apply adhesive to the short side wall of the upper

| m cro- mol di ng iR the f.i.Re pi f r I [

l ox PCB to be P avmitaEulebihely 2K sl borldiaind henck Bicror iy 1
- being fi rasbnbmr%ﬁdhctaﬂ rﬁdmellalmegmelpntﬂnﬁex POBeatgie bondkerandiveappederdodds. 20
7. In the final bonding operation) the upper part_of the nozzlg?%uard i's

adher ¥ t therside of sheassembled printhgachiodele 1425 ghowns iulig of- A fter dhis pidal bopdingsi ve
is also a fad ‘%Em & he
bond wir egs%ﬂgtg%'ﬁ%& élﬂ?? 95950@3‘%5%%9@%’&%%?%&‘%5? aﬁ%he ﬁBH%F&égeEa’lr‘ﬁé}@Eév{g%
tested wi tdﬁ“pw’r me\mnemmzef&gr@ seal thelyMenger fchip2thiwahamblditg 28 ewd firined
out. 9. The | es, are t rted to a clean stora ar ea

i ncl usi ons?arlﬁr%g lepy intR W@&E?‘ﬁgégr?ﬂl‘ﬂ?“ flgw 3{5‘&'&%‘3@‘@8“‘5@“&1‘5? OP%}EFaE %?f The
conpl etes the assenbly of the "Menjet" printhead nodul e assenbly. 1 D. The
metal |nvar chappelex PEH 7 QirG&eAll &dwarmﬁ&vﬂgcbﬁhe%tlbﬁgrom @i HOT ot G

PCT/ AU02/ 00373 13 11. The flex PCB 17 is picked and ‘;)I’I med wi th adhesive on
t he bl@bashavudgp ep@sTMch@e’blpraﬁhlcaldomrbldhlhtT@emea@&H)h hasea ferigbef gld one si de

f th t f h
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pl ace on tfmepatzhﬂbﬁptmmmme@u”pﬁnthmxﬁome mt head Iocatl on end caps
is also fitted to the extrusion exit end. ThIS constltutes t he channel

assenbly. The | aser abl ation process is as oWs: The channel
assenbly is trdigeappetbusBargiRsddand qoa%KaHbPE%QQ)WI%?%H“CKMSS, gdieged enbl y

is put int, O8Iy Bhest 1 309ohietb axat ed. 10
This for rrvsg?{léu1 ljd{ﬂgﬂ ‘?%B(ﬁlagé?)ﬁlﬂféh@&upperﬁsurfacsgﬁ?ggg %e ?n‘%éextar USxI on 15 has
t he i nB anemngnhationovtiielc hlos carrikdddaig 70 applied. Pressurized air or pure water
is flushed through the extrusion to clear any debris. 16. The end cap

nolding ?0 is pl he extrusi is.th ied wth hot air.
17. The channelaﬁ‘ééteéﬂ#r@ﬁ??P%%@g'géﬁtrﬁmt‘ﬂémﬁm ﬂﬁﬂégﬂ"}“ﬁ é‘? 8"+ or
i mredi at e yLge 0REU} s BERBAMLY theAhdiEY dhahnel qlsxaunag hdsembly dndexAOfBM GRRhided
over the abl ated holes and the channel assenbly can be stored until

requi red. oftke priritheadeagembdylonly. t o channel is assenbled as follows: 18. The
channel assenbly is picked, placed and clanped into place in a transverse

stage in the pr %tr{}&gﬁsr ?xﬁ}gﬁ %lch%ﬁ’e %{n CP%QI s erbl JCQS of-f'spefial OPOL

tool 58 grips t € Si chann I vot “pol nt
agai ng0 t hloyrekydsiInearf3at.at is@t&ﬁf%mktl\l&inyclllby@Essbkmg:hmﬁﬁdlerammerdnyl 200 to

300 microns. The forces applied are shown generally vect or
Fig. 14. THPansion efukd 19 h@a‘f ofrcggbonysiss] %‘ttﬂmB?fng%é’é’dor‘%Bgﬁi tefg? EP"BE‘Sr%B %ﬁ CE. cked

and pl ace i Peabilifyst contact pads on the flex PCB 17 and ink
extrusi ondf ﬁfy@tkr?ﬁlld{nxﬁgﬁ%%ﬁa ﬁta ‘¢ annel assenbly. 20. The tool 58 is rel axed,

the printhead nodul e captured by the resilience of the Invar channel and
t he transverse Additjenallyythe Invae isagskaplajeds toral0 36 % thidkmessiof the wall ggotion.
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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

that are laser ablated into the elastomeric ink delivery extrusion 13.



printhead nodul e. 22. A second printhead nodule 11 is picked and pl aced
into the channel 50 mcrons fromthe previous nodule. 5 23. An adj ust nent
act uat or \ahmhRSat €s the end of the second printhead nodui,@r/Aﬁhg(,@,ﬁjn is
gui ded by the optlcal alignment of figlucials on each strip. As the

adj ust mrent arm pushes the printhead nodul e over, the gap between the
fiducials is closed until they reach an exact pitch of 19.812 mm 24. The

tool 58 is rel @K@@inﬁﬁdcwﬁc@mdﬁﬁémm e)é}faﬂ%lbﬁofﬁ\@‘lﬂ\%ch&ﬂﬁu{dtﬁ@siﬂlbﬁ agpond
10 printhead nodule in place. 25. This process is rgggated until the

channel asienbsimilaneeldtivemdveitiept dwingdempgraturghangesedbie plosfomesc a3 on t i s

renmoved from.the.transv and Q a enbl y
area. At 8Pnsifs ofkgashp B"ﬁ'ﬁ?(ﬁ P\?ﬁﬁéﬁﬁwﬁgs a@%ﬁf%% tg'v@rmthﬂg ﬂ%’o‘?@ @gglgz(?ds of
the print pa rmgdmrafcr {dPeraCdoefifcicht 6ftheanial dxpension tbleeaamemua@mnmn@s 15

.+ required. The cappi ng device is assenbled as foll ows: The grl nt head

assenbfy abgnmentsiherinwat channgl éﬁaﬁmﬂlﬁgﬂbﬂe@“eﬁﬁé a@‘bﬁﬁkﬂ@‘%@‘%‘&ﬁ part §opi cked,

fl exed ap ht | h r ot t al
channel g?Reqdqgheg.ai’ Iieﬂéeiéegpgs gn'g’?{a%on {H@ I{n%f |capl gué‘éa?{ggﬁst@etgﬁh nto
the assenphd THesdmatéiithishapffittings SDQﬁﬁtﬁSpﬁﬁthez{d lobsiontraeldings dat(Figgl7n t he
recesses 83 in the upper mcro nol ding 1n which a respective ranp 40 is

| ocat ed. 27. Subsequent cappi,ng devices are a to.all the printhead
modul es. 28. WH&R elastopesc ark d QWEWC“d‘h%‘ﬁ‘QPﬁSI%aBE“ ge‘g'f’@&oql%tpc‘i cﬁﬂ%rppri nt head

| ocati on 'E‘&]ngb&% (3 fﬂ{;}ctfo?\‘%s %g@’%@é}%l )3 Aamd*&?xstottﬁbe‘ ‘MEQRPIpMith&dd1Bedhiérat i on

mol di ng seated onto t ree this nol ding |s snapped over the
end ofl0t h@heekmbsiaharooaddd dmd thertgp ohthedernRCH 17 dumhg%spgnhlg agditilpetweapt i ve.

29. A nol ded th trol d added to eith
and of ' nRes RERaIdea£3 afbs g Opbefi end BtbpBel A Berfio 5/ 00975 1

30. The capping assenbly is nechanically tested. Print charging is as

fol lows: 31. Thesdpek afbﬁe«énea&mmlyara reként BR\GRdupper &lifact efthergtrasionl15.) nks
are applied through the "Menje nodu araprl nt head under pressure. Air is
Q@

expel | ed tThesaagh lastreablaiedinge rheepn@rzszlrfege rthlﬁgnﬁprﬁ maskgs made and RREYERN t he

print head el ec

P onnect ; ofte S BHEE histin SufANRES e oBital et B apftiedzolf rhefBles ot
are nmgge faee évaporated frdrh iRl uppesiurfage, bab HeQ:EE B6e3,noa 0t itifoahe e edkfack ot

I\/En] et" nodul ar grlnthead i's capped and has a pI astic sealing 10 film

appl i ed owahusipe 13 duetosthe éoqahleng rQﬁlﬂl,fclta%erttht printhead until product
i nstall ation. WO 02/ 07674G PCT/ AU02/ 00373 1G WE CLAIM 1. A printhead

T 1 IR RSB B WAl TG i
af fi xed t ofticexamsionidlSyThese interface with the annular ring inlets 32 on the underside of the
“Memijet” printhead module lower micro-molding 34. A different pattern of larger holes
20  (not shown but concealed beneath the upper plate 71 of end cap 70 in Fig. 18a) is ablated
into one end of the extrusion 15. These mate with apertures 75 having annular ribs formed
in the same way as those on the underside of each lower micro-molding 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
25  into many 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

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




5 a capping device affixed to the assenbly and novable linearly with
respect thereto, the capping device at |east partially surrounding the

print heaqugggw(ﬁmand movabl e between a capped position wheegRyoikgrnozzl es
are capped by the cappi ng device and gn uncapped position whereby the

nozzl es are uncapped. 2. The printhead assenbly of claim1l conprising a
plurality of said printhead nodul es 10 situated al ong a channel, the

modul es and chapgld @)ptmrg]ﬂ,ﬂ% SiP eeatik bxthlsyonals BSwapoPagp ehetigbmedk tadhe
printhead assenbly of claim?2 wherein the capping device, partly surrounds

t he chann@l.Onte aFiembled with thecdlelivery hiosss 785 ink  aad girzanjhe reeiyed fomtdmkpi ng

devi ce has an onsert nol ded .l as. ks ! t nor e
of 'the priAeesbaTLAAERtRG ool IhE Al BRtINE S B To AR R cBlifecita T00E
pri nt headiy@ghet énd dfeheleafustonNR? @ theti@rdcofithe primthery t he nozzl es and wherein
- the elastomeric pad cl anps agai nst the nozzle guard in the capped position.

6. The printhead assenbly of claim5 wherein the el astgneric pad 'Pcl des
air dutts 20 viThe pee R4 arerpushedintarbe channels of the; gxinygion aﬁf@dﬂ%ﬁ%h ?‘Hﬁ

cappi ng deyiee.l & l0ed He mg%@g%@?ﬁa%ig? clglé'g tﬂ@ﬁwﬂﬁﬁ%%ﬂlﬁﬂgvaﬁ SRhy of

claim 2 further conprising rs again cappi ng device
and ser veslippingoff ehetdxerusiopph nthe gplatescare bretppedtogsthiey theydpeul agealedicrdlapped
positions. 25 8. The i nt heagd assenmbly of claim7 whergi.n the c in

devi ce i ndTiReEYeRt %‘B?’?‘L‘beﬁﬂ BF'Qg ef‘%s‘%‘ﬁ\}?%‘“ead\/ﬁ%tpﬁ°‘?@§§é’b(ﬁ“p8al?‘ﬁécsp Pnt ﬁead
modul es agaiagly fd}ﬁe feams@&fstm, the Wb R F0PhighGinteldcd U84 RO0RitBa k9.  The

print head" asse of claim1 whereinhe caBpi ng device is formed of
st ai nl@ss camidgegAstdalg pid Arragemept ¢ant disodt apphiedrisl thisgnoldingi 76 Borgramdlenaeach

print head dul e includes. a ranp and wherein,the cappi vice d des a
boss t hat Pg&?fé%eﬁo}i'fﬂﬁ)“f meta] B%w‘%@ha?ﬂgmﬁﬂ%ﬁ?q% “an %e@ %c{;l%itggto vogéﬁetr}g'le\?veen

t he cappego@deion R AREIwHNa iallbw Mo inldiCto AmbdmARANY Bl vithahask taaidgy wheat or t
t he capping device as it is noved between said cap&ed and unca

V. . \pped
posi t i ons theccagsidgoispnssrtedt Theqinipleh gndhoseaighichs strallgy Hiap dhe other lﬁgkszll‘e guar d.
11. The printhead.asse cl akm 6. Ln.each printhead nodul e has
alternatif eéanﬁoﬁféﬁcé&gk%cg%glﬁé? gmceo%%sgaﬂle&dﬁ?ﬁ th the elastoneric pad so
as to be either sealed off or 10 grouped into air inlet/outlet chanbers
depend§ng on t Mhepaspihg devied 12 foe theefiemigt ‘deinticad wdwd gpmabipbs famediofig t o
duct air to_the printhead when the cappi ng device jS. unc d, 12. .The
pri nt head stidessispingsteel| An glastomear éF‘ﬂ Of RRSEXABRIAHIS ‘t'se'é PE@E@E‘I fhg capping
conpr essi f eve ' d AwhitH HesdagBin@ idelideischannel .
13. The p?élg\r?tc ﬁéggmg@s@?ﬁb y?%‘% %h%;%m'rgp&#g?gfﬁﬂﬁro ot alt1|1i gn ofagﬁlﬁg galmshaft is

rever si bl enadé%s punched as a blank and then inserted into an injection molding tool ready for the
.A A As. Ase. A As

AAs, . A " As. A As% A. . As. As,.. AR % . . 2! klLb=n_p t
r~ysni d_zjastomesiconpert jocbe shat preats “Hf?fﬁflﬁgl?’&ﬁtﬁ{fscg @é%cl%) g%{}e@éﬁssgt]‘)@at]q/% aU] c
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to key the onsert molding 47 to the metal. After the molding 47 is applied, the blank is
inserted into a press tool, where additional bending operations and forming of integral

springs 48 takes place.

The elastomeric onsert molding 47 has a series of rectangular recesses or air
25  chambers 56. These create chambers when uncapped. The chambers 56 are positioned over
the air inlet and exhaust holes 30 of the upper micro-molding 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
30 to the “Memjet” chip 23. This prevents the filtered air from drying out and therefore

blocking the delicate “Memjet” nozzles.
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he camshaft 13, Which is reversible, is held in position by two printhead location
moldings 14. The camshaft 11 can have a flat surface built in one end or be otherwise

provided with a spline or keyway to accept gear 22 or another type of motion controller.
The “Memijet” chip and printhead module are assembled as follows:

20 1. The “Memijet” chip 23 is dry tested in flight by a pick and place robot, which also
dices the wafer and transports individual chips to a fine pitch flex PCB bonding

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
25 and the conductive pads on the fine pitch flex PCB. This constitutes the “Memjet”
chip assembly.

3. An alternative to step 2 is to apply adhesive to the internal walls of the chip cavity
in the upper micro-molding 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
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6. The chip assembly (and fine pitch flex PCB) are bonded into place. The fine pitch
flex PCB is carefully wrapped around the side of the upper micro-molding so as not
10 to strain the wire bonds. This may be considered as a two step gluing operation if it
is deemed that the fine pitch flex PCB might stress the wire bonds. A line of
adhesive running parallel to the chip can be applied at the same time as the internal
chip cavity walls are coated. This allows the chip assembly and fine pitch flex PCB
to be seated into the chip cavity and the fine pitch flex PCB allowed to bond to the
15 micro-molding without additional stress. After curing, a secondary gluing operation
could apply adhesive to the short side wall of the upper micro-molding in the fine
pitch fiex PCB area. This allows the fine pitch flex PCB to be wrapped around the
micro-molding and secured, while still being firmly bonded in place along on the

top edge under the wire bonds.

20 7. In the final bonding operation, the upper part of the nozzle guard is adhered to the
upper micro-molding, forming a sealed air chamber. Adhesive is also applied to the
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

25 then dried out.

9. The modules are transported to a clean storage area, prior to inclusion into a
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.
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The laser ablation process is as follows:

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

14. The assembly is put into a jig, the extrusion positioned, masked and laser ablated.

10 This forms the ink holes in the upper surface.

15. The ink extrusion 15 has the ink and air connector molding 70 applied. Pressurized

air or pure water is flushed through the extrusion to clear any debris.
16. The end cap molding 70 is applied to the extrusion 15. It is then dried with hot air.

17. The channel assembly is transported to the printhead module area for immediate
15 module assembly. Alternatively, a thin film can be applied over the ablated holes

and the channel assembly can be stored until required.
The printhead module to channel is assembled as follows:

18. The channel assembly is picked, placed and clamped into place in a transverse stage

in the printhead assembly area.

20 19. As shown in Fig. 14, a robot tool 58 grips the sides of the metal channel and pivots
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.
14. This allows the first “Memijet” printhead module to be robot picked and placed
(relative to the first contact pads on the flex PCB 17 and ink extrusion holes) into

25 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.
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5 23. An adjustment actuator arm locates the end of the second printhead module. The

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

10 printhead module in place.

25. This process is repeated until the channel assembly has been fully loaded with
printhead modules. The unit is removed from the transverse stage and transported to
the capping assembly area. Alternatively, a thin film can be applied over the nozzle
guards of the printhead modules to act as a cap and the unit can be stored as

15 required.
The capping device is assembled as follows:

26. The printhead assembly is transported to a capping area. The capping device 12 is
picked, flexed apart slightly and pushed over the first module 11 and the metal
channel 16 in the printhead assembly. It automatically seats itself into the assembly

20 by virtue of the bosses 57 in the steel locating in the recesses 83 in the upper micro-

molding in which a respective ramp 40 is located.
27. Subsequent capping devices are applied to all the printhead 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
25 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.
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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”
5 nozzles during priming. When charged, the printhead can be electrically connected

and tested.
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

10 film applied over the underside that protects the printhead until product installation.
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a printhead module having a printhead including ink jet nozzles, the module being

affixed to the assembly,

5 a capping device affixed to the assembly and movable linearly with respect thereto,
the capping device at least partially surrounding the printhead module and movable
between a capped position whereby the nozzles are capped by the capping device and an

uncapped position whereby the nozzles are uncapped.

2. The printhead assembly of claim 1 comprising a plurality of said printhead modules
10  situated along a channel, the modules and channel extending substantially across a

pagewidth.

3. The printhead assembly of claim 2 wherein the capping device partly surrounds the

channel.

4. The printhead assembly of claim 2 wherein the capping device has an onsert molded

15 elastomeric pad which bears onto one or more of the printhead modules.

5. The printhead assembly of claim 4 wherein each printhead module includes a nozzle
guard to protect the nozzles and wherein the elastomeric pad clamps against the nozzle

guard in the capped position.

6. The printhead assembly of claim 5 wherein the elastomeric pad includes air ducts
20  via which air is pumped to the printhead modules when the capping device is in the

uncapped position.

7. The printhead assembly of claim 2 further comprising a camshaft that bears against
the capping device and serves to move the capping device between said capped and

uncapped positions.

25 8. The printhead assembly of claim 7 wherein the capping device includes a spring to

bias the device with respect to the printhead modules against the camshaft.
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to prevent scraping of the device against the nozzle guard.

11.  The printhead assembly of claim 6 wherein each printhead module has alternating
air inlets and outlets cooperating with the elastomeric pad so as to be either sealed off or
10  grouped into air inlet/outlet chambers depending on the position of the capping device, the

chambers serving to duct air to the printhead when the capping device is uncapped.

12.  The printhead assembly of claim 3 wherein the capping device applies a

compressive force to each printhead module and an underside of the channel.

13.  The printhead assembly of claim 7 wherein rotation of the camshaft is reversible.

15



