; e3e, WRRSTXTV6VT, WbGAD 02/ 07G748 1_ PCT/ AU02/ 00371 PRI NTHEAD ASSEMBLY -
HAVI NG FLEXI BLE PRI NTED CI RCUI T BOARD AND BUSBARS CO- PENDI NG APPLI CATI ONS/

5 Variousygghndss systems and apparatus relating to the Pég&g@i/ﬂ%@/entl or&

are disclosed in the follow ng co-pendi ng applications fi

applicant or assignee of the present invention: 091575,141, 09/575, 125,
09/ 575, 108, 09/575,109. | 10 The discl osures of these co-pending
applications are incorporated herein by reference. BACKGROUND OF THE

H\l(\als:\rtl)-ll g\lp;rl anWérmﬁyl MBEYaHEA Neig%.E‘X' B%% ﬁmxgﬁ :jtrjgl :

printhead nodules in a not exclusively,
the invention relates to a prlnthead 20 assenbly having a flexible printed
circuit board for providing data and power connections to individual
printhead nodul es in an A4 pagew dth drop on mm"’mmlmﬂ "mw‘uead capabl e of
printing QORENBINGIAPRLICATIONS c quality pages per minute.
The flexible printed circuit board al so has assoug;s therevvlth a pair of

busbarg for ca n rinter in
whi ch ?he asseybaﬁéusgrg%\mgdga(g%‘{l zegfarpé’vél v glaggg rathﬁﬁf?s? "YFQ °‘3)f’"p
r epl aceabbiclpsddinhieatblionthy @spdndingrapdlicaione ARdDY thebgdlicasldrasdifiee®s tHe2l cm)

| ong. An advanta\%s of such a systemis the ability to easily renove and
repl ace aRPSTLIREPHO® nodules in a printhead array. This woul d elininate

having to scrap an entire printhead if only one chip is m ﬂm

pri nt headOM6aAnllél.i n QXAM,125pr D96E5,10%8n BY5EHANI.i sed of 4 m W‘mmmmml P,

bei ngl@& chip having nounted thereon a vast nunber of therno-gguators in

m cr o- mechani cs and m cro-el ectronechani cal systens (MEMS). Such actuators
m ght be thoseThsdidclostresefthese cdtendinig aPplicatibndNae itodsbtatbd ficren tjhe present
appl i cant ]X%ver) m ght be other MEMS print chips. 1 SUBSTI TUTE SHEET
(RULE 26) WO 02/ 0767. 48 PCT/ AU02/ 00371 In a typical enbodi nent,

el even in a metal channel to forma

conpl et el\@x&kﬁ’%h@p 5ﬁeﬁﬁ%&\gﬁw5ﬁe print head, being the environnment
wi t hi n which tt}g %sllsenbl of . the present invention is to be situated, m ght
typical Iy have 8¢ follosng inyrariangelaies to a peghaad assemblyhayingaflexible printed| or
process (EMIDbAN Wrbw%gh@&ra%dro%ga ﬂo@ﬁ%@f&qal‘cﬂrﬁﬂé afShodlfs3h & phHER woul d

supply filtered air throu a seventh anber  to the print whi ch coul d
be used to keep,forei icles a ifts ink n zz|l es. Each printhead
nodul e recei ve§'q" ﬁRa@nglaﬁ*t ‘P%t"(?ﬁﬁ’\fl\q si nh%i“&fﬁml% afetséﬂélﬂ’é‘F@'ei‘%e i nk.

Typi cal | yasskiagl a'vmgfheﬁéiulﬁ§§)ﬁméh)ént§it §éﬁrﬁ$&1ﬁ0\‘718f ngata%'d%W%ﬂc&ﬁ@&'ion‘é‘ t hout

t he need for 10 scanni ng novenent of printhead across the paper w dth.

The print mawld%m@he@gnamdem@am Pangildth deapcbrederand printhepd capable; qj ur ed

assenbly. UREHES Soodbbld Aot didtiy Al o189 Dassh S8 s E G o
doubl 20 si gented cigtuisberd aloo had as&gzlaté&tmhﬁﬁrﬁpﬂ:oﬂ&ﬂibérﬁmw glthe pSwein

obj ect of tht h? present invention to provide a printer asse y having a
ereto.

The overall design of a printer in which the assembly can be utilized revolves
around the use of replaceable printhead modules in an array approximately 8% inches (21
cm) long. An advéntage of such a system is the ability to easily remove and replace any
25  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

30  U.S. Patent No. 6,044,646 to the present applicant, however, might be other MEMS print
chips.
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flexible printed circuit board and busbars for delivering power and data to
printhead nodul es of the assenbly. It is a further object of the present

inventio i de an inproved printhead 20 assenbly. W 5/6d5717 HE
| NVENTI Orsl‘]érﬁze/%?lésent i nvention provides a printhead assenbly for a

pagewi dth drop on demand ink jet printer, conprising: an array of printhead
nodul es extendi ng substantially across said pagew dth, 25 a flexible

printed circuif_ boar ' ta and r j xi bl e
B i nted of rout 1" SSBEA G uRR AR, tnlr A0 b SR GeBB I Bt i 2
pair of bissBahs coh@ldi¢ 8%dhdhyproherdckashtlp. the flexible printed circuit
board and carrying power thereto, the busbars also extending substantially

across said pa i T - Bl 7.18
ST A2 100371 T B tfeads PTG chirphirbr i Syl nBltceboly Db
printed cinventidn ibo@bdsituRtedf mighblypicadliychalé sixiitk ehaprtiers @d bei dapatilé ofpréntihg
contacts individual fine pitch flex PCBs on each printhead nodul

Pr ef erdabl {pug splar progsssk-MBK) 2y well as infrgrred 56%1"3 Tl ve, AnAIT gumpw °¢)‘§1 Pplyat ed,

cont 5 SBILARhS Ao LA A otk A5 R 5o el

PCBs. Prefe e printe rcurt board extends fromone end of
t he assenparjiclesawapframasrinkabvzaies. Preferably said printhead nodul es are
fixed to an el ongate channel and an el astoneric ink delivery extrusion is

situated betvegncH e RRth@RLeivECink RN AIEE lasibHler 1k thidi ol tRat itfahSfeRTthe1t €d

circuit board is sandw ched between the el astoneric ink delivery extrusion
and the chkniigpicalhul thexprintizhad asssmblly isrsuitehle or printing Ad>papersvigheut theaqged §orpower

and data to theﬂgri nt heaﬂpm)dulhes Prefgrablﬁ tcpﬁ busbars are situated

bet webh t FRANPING MG ement o e Rripthfad 3qross 405 pAPShYIqe el ast oneric ink delivery
extrusion. IS Preferably said gold plated, domed contacts and sai d_contact
pads are | ocat &#e arietheadsdbernsel ves gra meddan privherdarays gambeconfigueed tp fere

mut ual cont. y .es) li.ent force exerted thereon by said channel.
Bafr RGP

Pr ef er abl 9“ exi printed circuit board is bonded to the channel. As

used herein, the term"ink" is intended tbﬁ) nmean an%é%:l uid which f|0\r§

t hrough 20 t he Asditionalbn @ seepndepringhead @sssmbincamrhefno op theoapesitgisiiepl¢ pe
one of ma i r [N [ ad iak, a fixative or the |ike.
BRI EF ms%egﬁgﬁa@%f&g&%@\%lh%égh% eg e?r d t% rmof the present invention
wi |l now be described by way of exanple with reference to the acconpanyi ng
drawi ngs OQOBJIEOCTS OF MHE INVENTIGNhemati ¢ overal | view of a printhead;

Fig. 2 is a schematic exploded view of the printhead of Fig. 1;
It is an object of the present invention to provide a printer assembly having a

flexible printed circuit board and busbars for delivering power and data to printhead

modules of the assembly.

It is a further object of the present invention to provide an improved printhead

20  assembly.

SUMMARY OF THE INVENTION

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,

25 a flexible printed circuit board carrying data and power to said modules, the flexible

printed circuit board also extending substantially across said pagewidth,

a pair of busbars electrically connected to the flexible printed circuit board and

carrying power thereto, the busbars also extending substantially across said pagewidth.

2
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Fig. 3 is a schematic exploded view of an ink jet nodule; Fig. 3ais a
schemati c exploded inverted illustration of the ink jet nodule of Fig. 3;

SUBSTI TU'%?%—AEE 1g( RULE 26) RO AU WO U2/0767: 48 PCT/ AUOZ%@Q%&I&ZS/@(%QI 4is a

schematic 1 ration of an assenbled ink jet nodule; Fi
schematic inverted illustration of the nodule of Fig. 4, Fig. 6 is a
schematic close-up illustration of the nodule of Fig. 4, Fig. 7 is a

schematic illustgation. chi b- assen . Fig.,8a is a schematic
side elevatio Ie¥e\9‘i‘bé¥\ﬁ%‘$[’i‘§?€rsparr$F\@H"erﬁﬁ%?aq@hé{.]b‘%prﬁ%& C"E?B“i%é’arél' schemati c
plan view of the printhead of Fig. 8a; Fig. 8c is a schematic side view
(ot her siBreferdfly saié flpxiblet prisves @fcuft hpardazpntacisgndigifluakfine pitthetratFEBs oiver t ed

pl an view of t.h inthead of Fig. 8b; Fig. 9 is a schematic
cr oss-sec?chﬁgpﬁ'gﬁ%mgpg\?ati onal view of the printhead of Fig. 1; 10 Fig. 10

is a schematic illustration of the printhead of Fig. 1 in an uncapped

confi gur at i on; Prefegably saig flexiblecpraied ¢ircuit hoged hasgassrcoef gohdpisiedndeiaet of Fig.
10 in c I WA~ I S LGpdhd ustration of a
cappi 1 dRFs VB HLERE A cditd plitn QiR ecReBe 1% L2 Do ng

device of Fig. _12a, viewed froma djfferent angle; Fig. 13 |s a schematic
i | lustration shelarsR}y thedlaxible pripted cirgyt beagd ng%%?m@"? ﬁ?gogﬁ’ﬁﬁﬁ‘?f‘}? d;

Fig. 14 i chen®tibg end el evational view of the printhead illustrating
t he 20 prﬁ)ﬁ?ﬁé gﬁr%%l e loading nethod; Fig. 15 is a schematic cut-away

illustration o h ri.nt head ass I f Fig. 1 Fig. 16 ] h ti
cl oge- up : | | us{"feg‘ir?% S% PH"%‘B?‘?WBﬁH‘gf X‘Fﬁ@‘eﬂwm %gaaétgthﬂnﬁf. gnfga“:ﬁoswnﬁgl :
greater dghabietidinkhRlidér9 2xQhsidiR sitRBdH Betwes tHe mbdles ahd théclnfiginmaahd C

illustration of the end %ortl_on of a metal channel and a 2S printhead
| ocat1®n fietiblierpginted cioBsPpardTEsapHFiched Reween ¢)e ghatoxueric i dgRyayy extgusion

el ast onor 18 ireie] $Adof pRERE R ke crat AR Do B Bl belobhlayihe s 27

schemat i cpfintheist maddley of the end cap of Fig. 18a in an out-fol ded
configuration. 5 DETAILED DESCRI PTI ON OF THE | NVENTI ON

Preferably the busbars are situated between the flexible printed circuit board and the

elastomeric ink delivery extrusion.

15 Preferably said gold plated, domed contacts and said contact pads are located
alongside said printhead modules and are biased into mutual contact by a resilient force

exerted thereon by said channel.
Preferably said flexible printed circuit board is bonded to the channel.

As used herein, the term “ink” is intended to mean any fluid which flows through
20  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:
25 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;
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In Fig. 1 of the acconpanying drawi ngs there is schematically depicted an
overall view of a printhead assenbly. Fig. 2 shows the core conponents of

t he assegﬂby,&ﬁlﬁn expl oded configuration. The printhead psggiponi0 of the
preferred enpbodi nent conprises el even printhead nodul es 11 situated al ong a
metal "Invar" channel 16. At the heart of each 10 printhead nodule 11 is a
"Memjet" chip 23 (Fig. 3). The particular chip chosen in the preferred

enbodi ment bei . S WeJ g i qu [ " 1 et ..print head nodul es
11 are conpri SE%' gfssé %ﬁ%‘?ﬂl@g&%ﬂ‘l %ﬂ%fg&én ‘J‘?bﬁ%’kg? {Héﬁiufl?’ex PCB 26 and two
m cronol di ngs 28 and 34 sandw chi ng. a m d- packa film 35. Each nodule 11
forms a seal edFignpis W"chﬁmiaﬂ‘aE‘d&ﬁ%ﬁ‘("sﬁfﬁl@“&ﬁ'ﬁ%@gg“%@fFF%-dé 9) which feed 15
the chip 23. The nodules 11 plug directly onto a flexible elastoneric
extrusi on 15 whigch icaschesmtiaclose-upkhatatidr ofi the wodulEhd Figger surface of the
extrusion 15 has repeated patterns of holes 21 which align with ink inlets

32 (Fig. 3a) of;t friati6 A1RIra®GHOr 7GRy Sib-dsbemBlye extrusion 15 is bonded
onto a flex PCglgE??seé:%}%I%e Sri nter?j circuit "Lt')l;bard‘)ﬂ.n ‘?he fine pitch flex PCB

26 wraps down the,side of each.printhead .nodul.e 11 an . makes cont act
with the flex E@Bsﬁ’f a(ﬁfﬁa‘?‘a%?’d#ﬁ‘sv‘?‘ic’gg‘d ‘ﬁ?ﬂé#k}"’cpéwli“" g°§%&g§mbars 19
(positive) and 20 (negative) for powering each npdule 11, as well as all
data connect i oFiig. 8tFirea yohematirplan iewsofybe aaathesd of FiEeS% ont i nuous net al
“I'nvar” channel 16. The netal channel 16 serves to hold the nodules 11 in
place and is dEf. goach chefaneside siewi (otier sideX dfithe priiithedd dfiFég.réal expansion to
that of silicon used in the nodules. 25 A capping device 12 is used to
cover the "Mengeat eq6hi : i j iceis

Cypi cal Iy mder B P45t AbeRAid iR endpbiah OB il B R e e pad 47
(Fig. 12a). The, pad 47 serves to duct air into the " pet” chip 1en
uncapped and cﬁ%gp gf”faéﬁhrengﬂﬂ°E°(§§/’é‘?°“8“ﬂ(??9lel§"§'ﬁ viey ?iﬁlle“’étﬁcM%ggped.
The capping device 12 is actuated by a canshaft 13 that typically rotates

t hr oudfhout 180Figs 168iBsThewrtc SsEatiqrrefitie paithexd ofdrig. Mo apmoanped 8

PCT/ AU02/ 00371 The overall thickness of the "Menjet" chip is typically 0.6
mm whi ch i ncl uGSETAYEE i cron inlet backi ng | ayer 27 and a nozzle guard 24
of 150 micron thickness. These elements are assenbl ed at the wafer scale.
The nozzl e guaFig 24 ing sehemati¢ lusiratipregfithe privthead ¢fdiigi Wris capmad y 64 (Fi g.
16) above 5 thg "tll\/%'leotn',' i nk nozzles 62. The pressurized air flows through
m crodroplet h PELEIE M the nozzle guard 24 (with the ink during a
printing operation) and serves_to protect the delicate "Menjet" nozzles 62
by repelling fgi&eilé?ilspﬁaﬁcbf"@ﬁ%l“uﬂr%thniQf@r?aEW‘%dB‘éiE‘Féi ng | ayer 27 ducts ink
fromthe printhead nodul e packaging directly into the rows of "Menjet"

nozzl ¢§ 62. Th&ig.NRhijissd §chemiatic RBisirstioni ofehdcappog RFick®f Figd2bomivasddeman t he
chip at 116 posif%qi{ons to the fine pitch flex PCB 26. The wire bonds are on
a 120 micron poiffseiielsi e cut as they are bonded onto the fine pitch flex
PCB pads (Fig. 3). The fine pitch flex PCB 26 carries data and power from
the flex PCB 1Figild ina sehematic dlustralien shomting the doadingsof anl ipk et modutedgd f t he
flex PCB. The wi.re bondi ng operation between chip and fine pitch flex PCB
26 may be donepfgﬁ\ﬁg tely, before transporting, placing and adhering the

chip assenbly into the printhead nodul e assenbly. Alternatively, the

"Menj et" chi ps BB 14dna sehematie ead clepptipnehwew b éhe pRthesddllestognetet j r st and

t hen e fine pi. g adhered into place. The wi re bondi ng
oper a |Bon coul @hﬁ‘ﬁ%ﬁz‘@gﬁgﬁﬁﬁgﬁ’%&gﬁtu, wi th no danger of distorting the
nol di ngs 28 and_34. The upper mcronpl ding 28 can, be de of a liquid
Crystal Pol ymedigd3(is gssh aé‘ﬁGP"@%@“?‘%‘%F@Q%"@P%@]bf’f]%‘ﬁeﬂupper
mcronolding 28 is mnute) the heat distortion tenperature (180C -260C),

‘t he conti nuous Fig.ddeds b echparatic ciase LR0DGHAYOCHT aportivolofl thei printivead of Hig: dbi 1 ity
(260C for 10 segonds to 310C . for, 10 segcond are high, regardless of the
relatively | owsﬁﬁwmgr?éeaﬁ%ricﬁfa.‘l ipthe,arse Pﬁ‘?‘ﬁe%”ﬁﬁtdﬁpi?’ll i ncl udes an upper
"mcronolding 28 and a | ower 25 mcronolding 34 separated by a_ m d-package
filmlayer 35 Jhgwh7 is g sehegnatig illoytration df thackd gertion|ofnamgselchamet apd de an

i nert ,pol ynmer suc vim Whi ch has good chem cal resistance and

di mengsonal st n{t\?e?;l&%hén og‘g%ckage filmlayer 35 can have | aser abl ated
hol es 65 and can conpri se a doubl e-si ded adhesive (ie. an adhesive |ayer on
bot h faces) providing adhesi on between the upper m cronol ding, the

m d- package film 30 | ayer and the | ower m cronol ding. SUBSTI TUTE SHEET
(RULE 26) RO AU WD 02/07Gr8 PCT/ AU02/ 00371 The upper m cronol di ng 28 has
a pair of alignment pins 29 passing through corresponding apertures in the
m d- package filmlayer 35 Bfel g gspondi ng recesses 66
in the | ower m cronol ding ?X"éﬁ-ﬁrs sgﬁ\%gg%%t%??)ﬁé{%e conponents when they

b



5 mcronmoldings forma tortuous ink and air path in the conplete "Menmet"
printhead nodule 11. There are annular ink inlets 32 in the underside of
the | owerygoeheRl ding 34. In a preferred enbodi nent, theﬁ?r/ﬁbﬁ'z/&iﬁl such
inlets 32 for various inks (black, yellow, mgenta, cyan, fixitive and
infrared). There is also provided an air inlet slot 67. The air inlet slot
67 10 extends across the |lower mcronolding 34 to a secondary inlet which
expel s air thraugheal Daisic i 33, I . ' hol e, 68,.in fine
pitch flex bop B 84 25K v*ecs‘“?%ﬁr"éﬁgf%%’ﬁ@* %‘!rﬂ‘?'ﬁ'%ﬁ"&edd‘ugg&g’r“gﬂﬁ {’ﬁe"%BP"Frﬁt head
during printi nextrublum dndla melded snd3peamd | nue in the undersurface of the
upper mcronolding 28 as does a path fromthe air inlet slot 67. The ink
inlets | ead togg0 3 .Gf ot : j-ndi [ ' 3. These
hol es correspoﬁ%' ? %tmf% S?ﬁherﬁaiﬂr‘fl llelp ésﬂagﬁn? hg%sélnlai%gﬁfg%églgang%na@téf&geﬁ of the
"Menjet" chip @Bfightatior. is a pair of elastoneric pads 36 on an edge of the
| ower m cronol ding 34. These serve to take up tol erance and positively

ocat o6, | BE PR eSO bF 3k MG Lo vhen. e o

m cr onol di ngs {slﬁa t&D Thi s has, sujtable 20 flow characteristics for the
fine detail in"Hig holHeAFOMBMYIAE Srayipgs therevie sshemaiiraledepicisdantovsralk her nal

expansi onyjeRWIAtori | IFse. 2rRol ' ool ing 28
to enabl e gccu?eﬁr@“ﬁéggsesgr@%? (h);?g ?ﬁgoggﬁﬁgﬁgﬂcddnﬁ%ohgﬁggpﬁ aéﬁgrnlwr]lgma)érﬂenbl y.
The upperexplededsenipguratien. dpp printhead assemtiynd ofsheprefenedrenibodifiant c@nprses a
series of ,25 alternating,ai,r, inlets and outlets ,31. T e.agt .in

conj unct i SR/ BTHThead magles 14 S&E?}Fééloﬂaéﬁlﬁiala révaéi%‘WBng‘zaﬁég‘eé‘FP”SFCﬁhouped
into F I printRéddatiédiudé 1 ¢ harremjerdans ndinig. 30 The paiBcRasttip eRoseh if i€ cappi ng
device 12. They connect air diverted fromthe inlet slot 67 to the chip 23
dependi ngPigfsated gbopianent heing aisix-¢ajoreppfigdragen.uncapped. A capper cam det ai |
40 including a ranp for the capping device is shown at two 30 | ocations in
t he upper sur f fee“Mémjdreprimpedd mbulenDl st BemPRseddTitke FMemfdtt eHif 932 fine
desirable movenent of the capping device 12 to cap or uncap the chip and
the air cPsfExECHREand tvo migsampldings 284md B4(srudvechipg apridapackagadilon3n767: 48
PCT/ AU02/ REs j J: i | &t e ) SS
the. pri nt oo oute 1| B ANENRE WS W SndchiBln Bk BB B DR TEHE S
cappel5 catimeabipdld. THO nedolesd 1 phugadirestly ontol ayfledilse elastonrdc capmiagl ekuicke as it
is nmoved %}/ﬂo eration f,,th& canshaft 13 spo as to prevent scraping of the
devi ce ag aiy, ik s Aitivey The 4pper surfaceRf the efusion Lhas repeaiedprijerngof s

pi cked an ich ki AR D Q) ' : ' ul e
1 The Frone By aich g WRR DR B PR Snd % ReRa okt IPUIETY, TRECE 1 e

assenbl edexsrusionhldas bomded|optold fles PEBdfinxible fringed eircuitfbioerd)t hi s i niti al
bondi ng operation, the chip 23 has nore seal ant or adhesive 46 applied to

its | ong edgesThehépitd XPER 26 Rhps ddwh ER[IC\WF ESh pithdadinoddle 11557 t he
"Menmpet" chip 23 to the nolding 28 and forma 10 sealed gallery into which

filtedbd mirkescantaet with thedlex 47 (Figr Dudhe flax PRBzI cardiestwd bpgbargh@ f | ex PCB

17 carrieg, al 2ctjons. from.the in P not shown) to
cach  venafiieer Faence R0 or BATARE LMol 5w o o GBp bRBHeghO ¢

pl at ed, dOheflexcPOBAGts bettedong the ondtivols matat Fhaae chiahde] ¢6MRGhetplads 41, 42
and 43 on the fine pitch e CB 26 of eac jet"” printhead nodul e 11.

fl P h "M t
15 Two copp@reld@saaies & hqlg@e)irgotgﬁgp blyin plagsiapg iy @er;]lﬂ?leééfghﬁfﬁe@rsﬁﬁ“%w ckness,
are |1 00etbeapder O 4Rt SORAiBH A58 shihn L BBy e Dusbars 19 an

20 connect to a flex ternination which al'so carries data. The flex PCB 17
is approxi mately 340 an length and is fornmed from 4 mMmwide strip. It
i s bofded int oAtCHEP‘H%Hg‘]f‘C"C ﬁﬁgf’gﬁcﬁﬁﬂ?‘ﬁg %‘nﬁl:‘ﬁpsgﬁd" inekincysgrlghe end
20 of thecpidideore i@§pRAN hal8bspring 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

by a camshaft 13 that typically rotates throughout 180°.
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The netal U-channel 16 into which the main conponents are place is of a
special alloy called "Invar 36". It is a 36%nickel iron alloy possessing a
coeffici apd oBbrehfger mal expansion of 1/10 h that of carbonyst&el,dhr
tenperatures up to 400F. The Invar is annealed for opti rraf cfl nmensi onal
stability. 25 Additionally, the Invar is nickel plated to a 0.056%
t hi ckness of the wall section. This helps to further match it to the
coefficient of ' i | ds Wi 82 % 10 6. per, C. The
| nvar channel I%gl?ﬁén@{l }t@&é@@%&é&fgg%%dre Ej%thgﬁgl{}é%feb?u&gﬁ'ﬁ%“égﬁh W@ﬁiﬁ‘F%@ 11 in
a preci sel50 migroentletrbatlahg layet 27 satoineizheguaadod bH150MAT6n BIRHER. Tysee on
the modules 11 so as S%B-TI UTE _SHEET (RULE 26) RO AU WD 0210767a8
PCT/ AUO2I G%Witstabe gs87mbled abthr Wasnsedls the ink inlets 32 on each printhead
nodul e and the outlet holes 21 that are |aser ablated into the el astoneric
ink delivery eXhe osszimgutd 247 hkows filtérad aic ot fah BDemicronfcating64reHig ebspabeieon of
t he I nvar ,chapnel ,t.o the silicon chips allaogws simlar relatjive novenent
duri n?l t eMSe MTTIFE lﬁlﬁﬁw&s.é%ﬁge Bfeéﬁ{?"&ﬁgﬂrgloﬁ’éd oygh micradrepist bley?S wach
pri nt headn@igiie ghdrd2ar(athiie fh!k'-&%ﬁhg%bﬁhtih@@?&rﬁ‘ﬁéﬂ)'aﬂdEé}@e @P&Qét P to take
up any further |ateral coefficient of thermal expansion tolérances w thout
| osi ng al figJisaieniMemig®’ nozelas 62 by mepsllinigforeigropatticles.| ed) anneal ed and ni ckel
plated strip. Apart fromtwo bends that are required in its formation) the
channel has twa sslgyearchipcticRingdayed 22idu@daik RH thel IiestRe ABhSIUM ﬁ&%ﬁg}ﬁ@

e

fittings 81 on the printhead |ocation noldings 14 (Fig. 17). 10
el ast omer figectlyjintgdhg spays\pf eMemiay’ mezalss 62 Ther) rebjphbis oviredronded2Hn

t t i i & 1 t i .and air t ~ Menj N
o1 bt oo 8R4 b e o 118 30RO G RERAE B fion s 8F. TR Phebendsy e
17 duri ngamosent¥Oymiarh pitchhaad atermt by peg af bowdediestoahsfiseplech fRPCH pidiese
end caps | ho t 70.in Fiag. %Sa._ A series of tpatterned hol es_ZR are
present ohzslg'fs?é' %e@[?hf 6@@2 s data apdpower. fram thefdescPER 47 vigsar
abl ated i ' : k is made and pl aced on
t he surfaﬁﬁgkhgﬂgggﬁﬁﬁé%ﬁ?%\%g?ﬁ%gr(I)F asﬂe?c?ﬁ'ed | aser |ight Ioappl ied to
it. The holes ﬁé ar e ev&aorat ed fgom tmh&.upggé surface, but the | aser does
not cut into t € VEGEPNUNE PReTation between b And Eneypuch flex PeB 26 may beddoge h of
t he |F&erreln!(ﬁé]&,-beFérS‘t’ﬁﬂs;{oﬁcP??EFf@izn%%H%Hﬁ’e’iﬁxgthéﬂ‘ﬁ 'aés%ﬁ{blﬁﬁah&%e%mw 21

formthe ink and air out _ of the extrusion 15 ese Interface
with the woduleasseriblyy Aliematively2the fMemget]ntips 2B3can bé adiresed Mknghe uppear i nt head

nmodul e | ower. m cf o i 4. A differ n of |arger holes (not
Chonn bus s oRi-ar a0 hdhen fhedfitabtof e BUS 26 Parche s iasd placei The. 18a)
is abl at edirt bbadifg 6p&atbrotoul ighef XdKePace in ditu, WhilESEddMRECoMidtbiaR @fel Ur €S 75
havi ng annul ar ribs fornmed in the sane mag as those oOon the undérsi de of

each | onwemoldingsg$ndiddgThmupnes sri¢reamelding B8 ezn be mideoef alhiguidi Grysiel Folpmer hoses

78 arg co t t@; [ e 76 1 end. from the er
ol at 071, (g o i EREFANrBAOREIARY GookP it BhglDERY il il
contort i disorimnymperlature (I868C FR60° M UhE tardinGony isAgs fimpeRBurei(200901240°C)
restrictin ig&é,an aiy flow TQ(e: nol ded end ca8 70 has a spine 73 from
whi ch t he? rgg e?téﬁ\s@bﬂﬂvﬂ@s 4Pe1q spcapdsdp3J0iG fagd@ secomds)ase highi73

includes gohAWsObt iRk Y stivety iRl eived within the ends of the
respectivectl ow 30 passégegys e Pt i 'on 15. SUBSTI TUTE SHEET (RULE 26)

RO AU WD 02/Q7C>7. 48 PCT/ 00371 The other end of the extrusion 15 is
capped with siﬁ?ﬁ% ﬁﬁ’ég "i’iﬂﬁﬁtﬁ 1nG C%%umamp@OF%n%Z%?nﬁqlgwemy as the
pl UgSR574 Micremblaehglis se-'ﬁbh@teﬁ"b?' LraR- gk &g PHTRS | aQEH 15 %B@niiﬁ‘bi(g??.t rusion 15 by

way of snap engagenent tabs 77. Once assenbléd with the delivery hoses 78,

ink and air c . iLve om ik reservoirs and . an _air _punp,. possibly
“with filtrati ggh%e%é‘{ﬁg?cc eeﬁlé%yﬁ%#%%c?aaﬁ‘ %ﬁl B%’HH’&E?‘@B*’?B%I'?‘E‘E%@H@ of the

ext r usi onhasigdod aherricallvesistanst M dimensisrianslabiaty. TheeniBlpdaGigd filmNfePy$hgH i nto
the channel s of the extrusion 1 S and the plates 71 and 72 aré fol ded

" over. Thehavgdpserphialgd halss 65 and cancamprisp atdeublarsideidraghesine (i9- aw adhesive ldyeom
l'i ppi L.Qn, t t. th f
seal od goft CoEeS b UBlrahan o BltwRL Do Bl Gp R ARNER e, BEFUAP A Bl or

pr oviii nglayerdinditibulavehnsasmaéRliggished onto the connectors 76, the nolding 70
m ght interface directly with an ink cartridge. A sealing pin arrangenent
can also be applied to this nolding 70. For exanple, .a perforated, hollow
metal pin with an elastoneric collar can be fitted to the top of the inlet
connectors 76. This would allow the inlets to automatically seal with an
ink cartridge when 15 the cartridge is inserted. The air inlet and hose

m ght be smaller than the Qjd$fiTifit 8hBETIRULE 26) RO/AU



order to avoid accidental charging of the airways with ink. The capping
device 12 for the "Menjet" printhead would typically be fornmed of stainless

spring s 2070Ruge! astomeric seal or onsert nolding 47 ispathashadsLto the
cappi ng éﬁ\?“bc/e as shown in Figs. 12a and 12b. The netal paﬁ/ ?r om V\llhl ch the

capping device is 20 nmade is punched as a blank and then inserted into an
injection nolding tool ready for the elastoneric onsert to be shot onto its

underside. S . i . o face of
t he net al cag?)’gr iﬁ%&gdgg?néé%ﬁf&ﬂégﬁjz%g%%@Jlf%ffa#gaﬁgét ‘gﬂ% %?Sﬁgﬁggﬁmﬁr%{ey serve to
key the ogsfdsporitmglapesturts if thetrniid-paekade.filAY lagdr 35he bewdcdived wathiri s appl i ed,

the blank is Inserted into a press tool, where additional bending

oper at i onGOTEBORANSTeARHse 6q thgfgwer pucromoiding 34 s hinsesvesip abegn thepe

el ast oner (Kol re r roair
chanber s anPOERElsER G e RindsBRofkun OF2 \nal G V¥ ubBrARGERCE

posi t iPpnemiquebldils faini aiterhwus ankchnebdivapast intthé esmpletedfMéher urpetiead

m cronol di na 28 in the "Menjet" printhead nodule 11. These allow the air to
f1 ow fronMABleildl et to the next outlet. Wien the capping 30 device 12 is
noved forward to the "hone" capped position as depicted in Fig. 11, these
ai rways 32 ar eThgalecannfifar wiktihlets 32 iarthe srefetsidenofahe tdveer onsromoldog 34.1g a47

cutting off _airflow,.to SUBSTI TUTE SHEET ( E. 26) R WD, 02/ 0767N3

ST AL PSP Ed Aot et Sk DT A 10T NPIRHSADES (A1 o) D% BAES. ¢ ¢ om
drying ougyandxitiNeard MRrdd) Oftekdid aldopréMbidcat Ar iR 6. TIRZAL Rifet sidbeY her
function of the onsert nolding 47 is to cover and clanp agai nst the nozzle

guar dl®4 extendsecrase tedowermicpomadinpriddopseeandary inlgh which edpels aig thyaugh dut

B oarmgPRBCRS s Rl b AR pSIER R BREE 08k Php 4 ThETLRE Richil® ' P

oper at i ongheb nfettiatfedre thedprinthead Aufifg prihting) Thakmkiglend 3Ncdnitué ikhelr ops
t hrough the nozzle guard 24. This positive air pressure repels foreign

parti cl esundgrsustice pthg uppgrimigromaldiag 38 ap doesicPath Fpmige g inlsesiohtd: Ehe ik he

chipin t] . . . e 48 .
devi ce 1216;@%}1/& rt%gq@q:ﬁ?ac\fglﬁ é:gt o(pgst }ﬁlgé ﬁ]g%%}ed?gé%ﬁgﬁﬁég' %gétfﬂgg%app‘gé%& evi ce
12 apps i ethednleargurtks siliven bankag lhyer R ef theg Mémjetiechpp 25t head nodul e 11 and
t he underside of the netal channel 16. The | ateral capping notion of the

cappi ng devi ceﬂ,&ei@aggvgr as&omn@aao%%%ta&ieageaﬁﬁ.emerlr&icfmﬁmaﬁg 3ggai nst

the side of the cappl evice. It pushes the device 12 against The netal
channel 1@heduservego tdke siprolemnendnd pdsaivelydeemsedthie ipenthaad modelesipparto sher f ace

of the capping, devj 2 ride over the 15 respective ranps 40 formed in the
upper ni cP‘%F?&%B?‘Wﬁl %W%Whﬁ ’%‘@P)/eér‘i‘r? %%E%‘Q‘afﬁ‘iﬁwtﬁp%ﬁa“@&vi ce and raises its
top surface to raise the onsert nolding 47 as it is noved I_ateral_lag into
position onto $hprefered oiateriad fardhe IMemiesr miczamoldingsdaat A&t Thizdas sihiadle | s

camnd e bvicharflehatch PR sl Beth I RIS BRI OB TBY alBRich oy ™

provi ded vierhaPexpphsie Or keyway to accept gear 22 or another type of
notion controller. The "Menjet" chip and printhead nodul e are assenbl ed as

follows: 1. Th E/ﬁg} y j ' £hid |di Ri d

pl ace robot, |°(‘:) a lgegdal&ggegre?%éh%@éi{héaﬁgt &édﬁgg%rdtl%?gng)iye\??%lugF&éﬂ?ps to
a fine pi pldcemerof BESprhchidmyodatesa.l dbing asséinbly. accept ed, the "Menjet" chip
23 is placed 530 microns apart fromthe fine pitch flex PCB 26 and has wire

bonds 25 appli ﬂeﬁ?{a&%@ﬁa&éﬁ tﬁ@ﬁﬁbep?fﬁl&pﬁﬂldﬁ?Z@Eﬂ dhoWndn FE 300 UShds\e pads
on the fine pitch ex PCB. This constitutes the "Menjet" chip assenbly. 3

An al 2&r nattemetingaisindgss and sutlets ZpThescadhisgionjineigon wish ithe eappiak deeice $2 of the
chip cavity 30 in the ypper m crqonol din 8 pf th rint head nodul e and
“bond the el greither iRty expipediorms Tegpuit ehgtEbdBh BTG 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 uncapped.

A capper cam detail 40 including a ramp for the capping device is shown at two
30 locations in the upper surface of the upper micromolding 28. This facilitates a desirable

movement of the capping device 12 to cap or uncap the chip and the air chambers. That is,
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W O 021 0767. 18 PCT/ AU02/ 00371 first. The fine pitch flex PCB 26 can then be
applied to the upper surface of the mcronol ding and wapped over the side.
Wre bon o3k then applied between the bond pads on t t he
fine pit?ﬁogﬁex PCB. 4. The "Menjet" chip assenbly is vacﬁﬁrm ?rangglgrted to
a bonding area where the 5 printhead nodul es are stored. 5. Adhesive is
applied to the lower internal walls of the chip cavity and to the area

wh he, f i h. :
i e NGl O E e B LR AR R B b DB o1 o
fl ex PCB) maﬂappnhg nﬁadtm)mttl& ahpast. theT&@pa‘:ﬂ daéh @thiCh0 1dvéd oeldRllyigiat ehdll |y

wrapped around the side of the up m cr onol di nq so as not to strain the
wi re bond&PPRgidevicags Hds BoMed %?@dat&@ of thegrnashaly 1gisaian ép prsesndserapingPfit i s

deened t hat qbiige b rﬁﬂzl@ 4B mght stress the wire bonds. A line of
adhesi ve runni ng %ara e chip can be applied at the same tinme as

th | t [ 1 ted. Thi [ | th hi bl
and f e pit chibd MEpies o5 eepBh bR aicke e bwﬁéaﬁtﬁﬁ%ﬁmﬁmﬁaﬁﬁfﬁng i me
pitch flex Eﬁe?rﬂnﬂ%&i ﬁdaqudaBQflh{:‘Extéﬂ ﬁé)@@h%mgb%&eﬁgﬁiapp ed gﬁ'{@l Ve to

stress. After curing, a secondary gl Ui ng operation coul
t he shor tthsisifle ofittiel assgfmblédkpumppead mbdule dblasishoyvn in Kiget. fAfree this indtiel bbedingCB

This al | itch f £9eh h
i or ool TGRSR M GB  BES ARt Soalint B adfisig 36iepRi g B detE S0 TR SSng on
the top 2Q ‘pegeans!BERI wirbL2NFiE 6)R8Sthe 7Mehﬂett’ bRipf23na th AR ORRIBEH QN)

the upper part of the nozzle guard is adhered to the upper m cronol ding,
form iy asegbélget!elmmtowmcﬁb@rteredxalmégn flewiand gkkaystibphigh dhe rozzleguephisi t e | ong
edge of the "Menjet" chip, where the bond wires becone "potted during the

process. 25 8. THRex'PUB!19%afties all\aia anuq)&weﬂcaﬂnbtncﬁwfﬁmv\meeﬁam POBGUL €
reliable performance and then dried out. The_nodul es are tran5£orted to

a clean sthoWay & eachaMemistopringhead modyled - Ih@ BenPEPh; Wth?éaéea%érgﬁl
kaged t
B?Fn?ﬁga ate n@“%&bgr%oﬁag (gt?}g%hﬁcﬁgmﬁg%%sw{tﬁg%@§§ anne 9?8L?§38Wed and

pl aced i nfiwe pitady. flekPCRIBG 6f dddhEMérgel” printhelad 2y)dulRAIAU~ WO 02/ (1 ?67-t 8
PCT/ AU02/ 00371 Il1. The flex PCB 17 is picked and primed w th adhesive on

the busbar si dﬁwoegﬁe&w@ftﬁﬂﬁmﬁlbgﬁ%g@ M&aﬂf%e_raer&lg&ckﬁéw gpgéane si de

of the metal chann 12. T xtrusion 1 nd has
adhesi ve aypioldeted iota flaceumdbe ﬂmd@CBI 17. The bhearpibartd ZIYKmﬂnemab bflexied into
place on to of th LI X ia One of the 5 printhead |ocation end caps
is also ff® at‘?'bwg’r‘f E%?tcraﬂkﬁs Yexit end. This constitutes the channel
assenbly. The |laser ablation process is as follows: 13. The channel

assenbl y i s trisPorPEB 1f7ds appreximeiely B4k mm wbeegth end isrfermeditomThid mesenbl y

I bl .
i &1 or niieite: s KRR e 0 8RR B A S PRER R R R Bt 15

the i2(k apftheprintheah@sérblydnlydi ng 70 appli ed. Pressurized air or pure water
is flushed through the extrusion to clear any debris.

The metal U-channel 16 into which the main components are place is of a special
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.

25 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 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

8
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16. The end cap nolding 70 is applied to the extrusion 15. It is then dried
with hot air. 17. The channel assenbly is transported to the printhead
modul e agea fof.jsmmedi ate 15 nodul e assenmbly. Al ternativepegagodidebny film
can be appfiréed over the ablated hol es and the channel assenbly can be
stored until required. The printhead nodule to channel is assenbl ed as

follows: 18. The channel assenbly is picked) placed and clanped into place

in a transverse s e in the printhead gsse in
Fgr 1o foipgsed BiveaR s i Shp a2 SR eadP i eal AORR: apind Suydhol T | 0
pi vot poi ikt RO fsBSIbldtELine@e efs@ndrirGrk HéliveRyf @ctusioal 1. f | ex the channel
apart by 200 to 300 mcrons. The forces applied are shown generally as

to be robot pi EReamuateqstsisnt ¥ FsPnp¥Baliilh b Il BEEL o TR R ©
flex PCB AifovaimilitceRave Hovemenalugiay ériberatdfe dhangesBimnelbstormeranirdg 3620. The
tool 58 is relaxed, the printhead nodul e capt ur,,eg by the resili fnge of the
| nvar Thaenesideeiccachprintheadspedule 1§ serye tordylracatqydheradvithin theehamng! {013 19. 81
The 1 ool 40 4 A PE Bl bEfeh Shelthel X Ehon W et T eady
for the ngxgnnent. Mhodmehr thahnebis a21d rllsdcamnehlqd and tieked phavedidtep. Wpartsfrgmcked

d placed into the channel SO ni t i dyl S A
20l Ut Mot SEARRNGEAS 08 BRI NG B BEH G TERLAAC AbefETe. The
arm i s Guiednby hite wiihldnss tinfleh G1ERMe MinthéAdusiaion muldRac @gi . As the

adj ust nent arm pushes the printhead nodul e over, the gap between the

fiducials is clpsed until.they reach an act. pi 19 . 812. 24. The
t ool is rel iﬁ%@aﬁﬂm’ﬁ@‘ "ﬁgrtyr?éﬁl‘s' ‘?ﬁ?i’ssa Vognﬁ%gdggﬁogéccglﬁﬁbﬂnhe second
10 pri nt hggfnsmAuhe rirtish 36 traddpori ik an@ a6 8 ‘Merhjepgsintitad RidduldsHa.

channel asse?rbl y has been fully | oaded with printhead nodul es, The unit is

renoved f Tberexthusianiabhondadswtathadgep afhe flen REFol T diringnsperebly aphit has ¥ enbl y
area. Alternatjve a,thin~fjl . -t zz|l e guards of
the print H@ 0%&518{5‘%%&"‘!Sapéc?“%gmé‘g%a%ﬁggﬁ lIt8 ﬁié&gr?ug[\[/ ngnﬁ 'elrg(sa't ored as 15
requi red. The capping device is assenbled as follows: _26. t};he ri, ntp ad
assenbly is trAnsspes pipptiemed holes gil e RIFEsRt o Hie WPRpDHIURGcHel g EXHUsITy %i cked,
fl exedcap sl : ki et al
channd? - 1ans i 854 bl AR BHRO R K Bfagey To this She Tkl Ao MK flBcamH Tt o
t he assemntieysuP@cddf the exmesiad, whith thers safosiked tnsethléghd npplied|to itaThaboleh2l he
recesses 83 in the upper mcronolding in which a respectﬁ'}vle ranp.40 'Fs
| ocat ed. 21 evapyraieddim theppringy %‘?/ibgb e Jaser ‘i‘i?ﬁl“f’bﬂltt‘%toéq of”ﬁﬁ%qcﬁf) ead
modul es. %QWWPS g@em'tﬁé flal ithgh GRERNASE 13, i S seated into the printhead
1

| ocati on nol di ng

Eleven repeated patterns of the laser ablated holes 21 form the ink and air outlets 21

20  of the extrusion 15. These interface with the annular ring inlets 32 on the underside of the
“Memjet” printhead module lower micromolding 34. A different pattern of larger holes (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 micromolding 34 described earlier. Ink

25  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
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

30 passages of the extrusion 15.
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of the assenbly. It has the second printhead | ocation nolding seated onto
the free 25 end and this nolding is snapped over the end of the netal

channel , “I;}%g(ﬁag‘st he canshaft and cappi ng devi ces capti vepcgQuotvei®l ded
gear 22 or other notion control device can be added to either end of the

canshaft 13 at this point. 30. The capping assenbly is nechanically tested.
m SUBSTI TUTE SHEET (RULE 26) RO AU WD 02/07G7.48 Print charging is as

foll ows: PCTI 2 3 nr i3t < SVHTBWI t he
testing area. n?éstﬂgrrcéaé)g%'ﬁ %ﬁfﬁbgédggﬁgﬁh@m@ﬁ%%ﬂuﬁm ar %@F%t eead under
pressur e. cinhels f £xptlat edy ahithewdlpstMen 'shhig 9t " nozzl es during primng. Wen
charged, the printhead can be electrically connected 5 and tested. 32.

El ectri cal Con?ﬁecédéfe)d}? ﬁrﬁanqg@,t@{}g iﬁlﬁ@itﬁi’sicﬁqslﬂcl%‘ &,gy\gf Sn%genfa%%@n@ggg dat a

connections are nm o the PCB. Final testing can comrence, "and when
passed) t e Onde mpsehibletpwslith the detivery hosa 7i8sinkaypgait cande mecsivad filoasinkc seal i ng

fi l lied over the underside that tects the,printh til duct
St T ot TSV DA ARG e e blapion Db Bend AN s ks AerRetg
CLAIM  PGH A4 e éxtRisidht headides&ynthé pinthedegewi dth drop on demand

ink jet printer, conprising: an array of printhead nodul es extendi ng

substantially r oss I d ew dt flexi.bl e pri.nt chrcuit b

carrying data gﬁ%plﬁgﬁ‘?aﬁefpug%ddnwgﬁF@g‘,“e@ﬁgaﬁ eé%%uﬁlpgqg apd :il}'?tpel%xesé:?fé%}t
board al s9; grelrERIgH BYerSThE Erih?teingiéebheﬂﬂraﬁ§$7 slahgb thegRYdifg ind prevdit it feadmbusbar s
electrically connected to the Tlexible printed circuit board and carrying

pover t hﬁslmpci)r,lg offithenxtvsion. As the platesearel siapped Ingeat ithay form a sealed collag
tdth, 2. The bri . ] i 0 sa
P o P Gel G " prafigs i RRuT RERRa BABETRING G 1f Al B broWig ity gl nUE AL 8 ar e

assenbl y Fixsh@ﬂ ahid the vdimieetors FR it hbldinigdiOemipht itierhce idirectlyt witloam thkcont act s

i ndi vi dual fine Kltch fl ex PCBs on ea?h pri nf,?ffad modul .e. @ Th%qﬁ'grpil nt head
assenbl y 6#rtridesi Msealingdie Amangsment ¢an,alsg be applied toghisimelding oEerF &2
series of I 2 I ' It ; ds on
said fi nep%?%rgﬁaflﬁcg@q’ﬁeg@rﬁf& @{.‘E@ﬂg&%%f égagkﬁfséégﬁ%?d;’\ﬂog?e @?gf %glm\%ﬁer ein
the fl exi bbeneptorsTlée dhis wouldtallbwahedinkers wraisorhatwally seal et anfink ¢estridgs evhiehy f or

data connection. 6. The prjnthead assenbly of. clai erejn.said
pri nt head theg@dingdege ‘ér‘%sef"FE' e 4 13 téﬁ“gﬁ@&t '8 %%ﬁﬁ%‘?lfpéﬁ‘@%?e?th?rdngh n

el ast omer jygyd MRN8 Khdrbmb OF teSaidldyy dimdnet ween the modul es and the
channel ar? e\lfmlfgé?\g)?é] the flexi Elg pri ntledtyci rcuit board is sandw ched

The capping device 12 for the “Memjet” printhead would typically be formed of
stainless spring steel. An elastomeric seal or onsert molding 47 is attached to the capping
device as shown in Figs. 12a and 12b. The metal part from which the capping device is

20  made is punched as a blank and then inserted into an injection molding tool ready for the
elastomeric onsert to be shot onto its underside. Small holes 79 (Fig. 13b) are present on the
upper surface of the metal capping device 12 and can be formed as burst holes. They serve
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

25  springs 48 takes place.

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
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

30 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
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20 between the el astoneric ink delivery extrusion and the channel and
extends around one edge of the extrusion to carry power and data to the -
print heagy@gpgyhsem 7- The printhead assenbly of claim6 wWef H Fﬂ busbar s
are situated between the flexible printed circuit board and the elastoneric
ink delivery extrusion. 8. The printhead assenbly of claim4 wherein said
gol d plated, domed contacts and 25 said contact pads are |ocated al ongside

For co exaptiia YRR, Rip 3 1AL BReRR e Aies L HUA o RB AP IndeBIOECH Ciri m o

wher ei n slﬂbdqﬁgmldbh&t@rmh@d fb2z0dsi t board is bonded to the channel. 16

. SUBSTI TUTE SHEET (RULE 26) RO AU

ASL.AS_ AS_. Anothél fuhctfdh of thie SHSeR nhol@ifg A9s (0 cobbarla MifRE iRt theHoks1aA9<UH7

97]  kz

- ~ysnhc"Y] pme24 omt!ﬂeCMmU! ‘chjr2]. dhicpbrajsaghins] drping ahc dhcpdmajlykkem] cal] cal
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area,

25 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”
chip assembly.

3. An alternative to step 2 is to apply adhesive to the internal walls of the chip cavity

30 in the upper micromolding 28 of the printhead module and bond the chip into place
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5 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

the printhead module.

6. The chip assembly (and fine pitch flex PCB) are bonded into place. The fine pitch
10 flex PCB is carefully wrapped around the side of the upper micromolding so-as not
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
15 to be seated into the chip cavity and the fine pitch flex PCB allowed to bond to the
micromolding without additional stress. After curing, a secondary gluing operation
could apply adhesive to the short side wall of the upper micromolding in the fine
pitch flex PCB area. This allows the fine pitch flex PCB to be wrapped around the
micromolding and secured, while still being firmly bonded in place along on the top

20 edge under the wire bonds.

7. In the final bonding operation, the upper part of the nozzle guard is adhered to the
upper micromolding, 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.

25 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
printhead assembly, or packaged as individual units. The completes the assembly of

the “Memjet” printhead module assembly.

30 10. The metal Invar channel 16 is picked and placed in a jig.
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=< < <a<dY ornis 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 “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

25 the channel assembly.

20. The tool 38 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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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

micromolding 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 motjon control device can be added to either end of the

camshaft 13 at this point.

30. The capping assembly is mechanically tested.
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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.

10
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10 3. The printhead assembly of claim 1 wherein said flexible printed circuit board

contacts individual fine pitch flex PCBs on each printhead module.

4. The printhead assembly of claim 3 wherein said flexible printed circuit board has a
series of gold plated, domed contacts which interface with contact pads on said fine pitch
flex PCBs.

15 5. The printhead assembly of claim 1 wherein the flexible printed circuit board extends

from one end of the assembly for data connection.

6. The printhead assembly of claim 1 wherein said printhead modules are fixed to an
elongate channel and wherein an elastomeric ink delivery extrusion is situated between the
modules and the channel and wherein the flexible printed circuit board is sandwiched

20  between the elastomeric ink delivery extrusion and the channel and extends around one

edge of the extrusion to carry power and data to the printhead modules.

7. The printhead assembly of claim 6 wherein the busbars are situated between the

flexible printed circuit board and the elastomeric ink delivery extrusion.

8. The printhead assembly of claim 4 wherein said gold plated, domed contacts and
25  said contact pads are located alongside said printhead modules and are biased into mutual

contact by a resilient force exerted thereon by said channel.

9. The printhead assembly of claim 6 wherein said flexible printed circuit board is

bonded to the channel.
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