PRI NTHEAD ASSEMBLY | NCORPORATI NG AN | NK DI STRI BUTI ON
STRUCTURE 5 FI ELD OF THE | NVENTI ON Thi s i nvention
relates to a printhead assenbly. Mre particularly,
this invention relates to a Qrinthead assenbl y t hat

i ncorporates an ink distribution structure.

CO- PENDI NG APPLI CATI ONS 10 Various nethods, systens
and apparatus relating to the present invention are

pat g'rﬁﬁ@ﬁ'ﬁé@%@%b&ﬂya ORATINGARFINK
assi gnee of the RISTRIBUTION STRUCTURE!1,
09/ 575, 125, 09/575, 108, 09/575,109. 15 The

di scl osures of these co-pending applications are
i ncorporated herein by reference. BACKGROUND OF THE

IAEENTOFY KB IMﬂﬂdf@V\’! ng invention relates to a

printhead assenbl'y cappi ng device for a printer. More
P alr t i This dvleyttior folatey ko ddl;ﬁ{n_t}fex@ hsf&hM?J Mor_etpbﬁichlgﬂﬁ,ﬁlﬁb Qnglention
relates to _a cappi evice for a printhead assenbly
d?e‘atgwomﬂaﬁ@éﬂﬁfsggﬁbqgﬂlsbmsqﬁpmtﬁw% ﬁasmb@vorb%awree of
printing up to 1600 dpi photographic quality at up to
160dﬁﬁges Eer m nute. The overall design of a printer
G0 RINGARBBIATIQNS be utilized revol ves around

25 1 hQaiisif nRhddSRYAGRAR SpRidrl mﬁ% ¥

array appr oxi maj’e#y 8% i?}%ﬁes ‘Jf%%q%m _rgsn%aé.lﬂ\,&%ﬁonm
disclayed aythe dplloydingcospongiag EinitedStetaepaignit ppnligatians &itediblyyhe

SHRM g RlaE 1o S L
SRONLS bRl TR L 1 delecti ve a

a " jer". chip,. peing a_ .30 chip havinhg nounted |,
t he'rvgm? clpgued mﬁfﬁs Fo'pendingepRlipabions 5 igrasporaied herein by

féf&éme.mechani cs and m cro-el ectronechani cal systens
(MEMS). Such actuators m ght be those as disclosed in
U S. Patent No. 6,044,646 to the present applicant,

_ﬁgﬁ{(ﬁhgl{@%r:bﬁqéﬁn print chips. ART 124-AU

pi Cal ‘emboditrent, el even "Menjet" tiles can
but t The geltdweing inverdiofBdlads t6 b pifBtad absenfb®r Gipping deRatEbEa printer.

Ay I TN S N G T R,
for a printhead assembly of an A4 pagewidth drop on demand printer capable of printing up
to 1600 dpi photographic quality at up to 160 pages per minute.

The overall design of a printer in which the capping can be utilized revolves around
the use of replaceable printhead modules in an array approximately 8% inches (21 cm)
long. An advantage of such a system is the ability to easily remove and replace any
defective modules in a printhead array. This would eliminate having to scrap an entire
printhead if only one chip is defective.

A printhead module in such a printer can be comprised of a “Memjet” chip, being a
chip having mounted thereon a vast number of thermo-actuators in micro-mechanics and
micro-electromechanical systems (MEMS). Such actuators might be those as disclosed in
U.S. Patent No. 6,044,646 to the present applicant, however, might be other MEMS print
chips.
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present invention is to be situated, mght typically
have six ink chanbers and be capable of 5 printing
four color process (CMWK) as well as infra-red i nk and
fixative. An air punp would supply filtered air
through a seventh chanber to fhe printhead, which
could be used to keep foreign particles away fromits
i nk nozzles. Each printhead nodul e receives ink via an

el ast j j « f ' .
0 oo Ry R80T g e e
phoiferm sxgpmpletpdip enchwrintheadtassendlyneed for 10 scanni ng

nove t of.t rinthead across. the er wwdth. T

oY 0k ptendad it B DA A SR SR BP Finpiediies 1l
ceseldnventidn iyt ickituated, ndpghntyidally hgadsk iak cigintbeisradd e capable of
w dt.h.  Addi ti onall a second printhead asse,rr‘ole%u can
HEINHRS PRl Rreasss (GHPOS) asaveliagmtigredsink gad\Bixative £tn aimpump

t@otﬁd@?#l&\i}ﬂ@ﬂé@ B 1iSbech Bl Gk GRESE 1B fHe PrihOad, WRicB MG used
OF THE ENTI ON According to a first "aspect of the

_ itakesniforgign pertiglegaway fanpits M @ozzlesr i nt head assenbly

whi chgj :
At | o SuBGHes) Ao ARARK S URRP Uie hertShtfon Altafitrs the
titie Tepipghlyr the ptintheadiasembyyl io mygtable forgmigtife A pagee withq thetneed for

L yeture the..or .each, printhead dul e including a

Eupp %msotV PO S?tgetp Hat® Iasac‘[égsntﬁ%‘g?pgbwggf o at |east an

i nk sTipyrintirads thehdehes ara modhldt, 86 printhaall agraislcad be donfiglir®to
uppl y..of . at. Least ipk; an ink distribution assenbly

??{gx[pr%{xgleﬁ%gﬁ"ﬁbngﬂx.t he supply structure, the 25

i Nk dAgdifidnally,ia8cokd pEmRbad ad@fﬂbgl a8 b8 mBAKKed b the opposite side of a
fornmption to permt a printhead chip to be nounted on

PIRsT ferkpat Wrenptle fowble-sideddvigh peedprigfing.al i ty of i nk
inlets that are in fluid communication with the
outlets of the supply structure, a plurality of exit
SUMMARNOR THELINMENTION| ow pat hs from each ink inlet
t 0 a Aucording toh fife agrectiof ¥ ivehtion) tHefSs profiddd 3 Pristhead assembly
gg}.igthf d chip that is nmounted on the ink distribution

§ WB“?f’Sso that the ink can be fed fromthe exit
hol esntebndesuppbritiiende,ghdp. At |east a part of the
ink distribution assenbly may be a m cro-noul di ng. At
| east l§ast pag ¢longate priathepdmaduls pesHigpeden e seppetty S.3ong a
iedgtiRof thélstipHor® Etnithit, RObYIE, prifidabizflodié indudifpe
distribution assenbly may include a |ower
m cr o- noud SHPRYY stiyature that fsoponpqetahtedo afrjeast an ink supply and defines a

plurality of outlets for the supply of at least ink;

an ink distribution assembly that is positioned on the supply structure, the
ink distribution assembly defining a mounting formation to permit a printhead chip
to be mounted on the ink distribution assembly, a plurality of ink inlets that are in
fluid communication with the outlets of the supply structure, a plurality of exit holes
and tortuous ink flow paths from each ink inlet to a number of respective exit holes;
and

a printhead chip that is mounted on the ink distribution assembly so that the
ink can be fed from the exit holes to the printhead chip.
At least a part of the ink distribution assembly may be a micro-moulding. At least a

part of the ink distn'butidn assembly may be of a liquid crystal polymer.
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t he support structure. The | ower m cro-noul di ng may
define the plurality of ink inlets and a plurality of
i nk chanbers in fluid conmunication with respective
ink inlets, and an upper cr,o- moul di ng. The upper

m cro- nDuIdlng may al so deflné a plurality of ink
infets in 5 fluid comuni cation with respective ink
chanbers and the exit holes in fluid comunication

Wit h regRRENLNG 4t ln%;' ﬁrcluﬁp & 1&%%@&}&5&1@% ¢ fitioned on

may be a liquid crystal ower mcro-
nibeupPery stgirra The loyesr gﬁcr@-mqutqlmgdnayrdﬁﬁneathe plotajitseof.inknlets and a

f [
O B e e o LR 8 VR R DA SR ap upoer
: phmoathoulghngaﬂ’he ppper ngsrohﬁmﬂdin@maj’ ilsd dblﬁné 4 pIWaﬂmmﬁlmhalets in
m.cro ul.din The, openi ngs
AT et tfon VR Srnepvs Bl R 9 4 s B0F° b  on
pbmmﬁ&amrwmﬁéspem iflnintde filmlayer. The invention
exteﬂgﬁ to a prlnter whi ch includes a prlnthead
assenbi URRST BicE-mewldinggnay begriguidiseysist palwaerpTelewprgioro-
qﬁ@wﬁg méscawtsym lfqud%ry%ﬁa?ﬁa%ﬁsr’ea of the invention,
there 1s "provid a printhead assenbly for a drop on
demand ﬁlmﬂaxeemapbﬁ intesposed brsweadithepper apd lawen sdetomugiigings. The

P8 oAl ABARUITS, HOURE el R AGE oiRy nf Rver o e

dpmxumuammmwa¢ to the assenbly and novabl e I|nearly

th tt th [ devij t t
bar 1 T G o T oy B TS OF i et Motrangegied
bettonelyfila Iaggpped p05|t|on wher eby the nozzles are

capp h the cappi-ng device and_an uncapped ition
wher gﬂgf iy ez%#elﬁétoaarmﬁwiw%éac udes & préfiy ﬁﬁfsss&gfc’y as claimed
ﬁhﬂpahé&mh@@e@ﬂmgkngag nmodul es is situated along a
channel, the nodules 25 and channel extending

substAgPidHE g 2 sg5end aspsct 9h e iR, hesfeprapisd ¢ printhead

£3RR1 r dNpCR dRAhhd Mk agﬁ{w%xm channel .
Preferably the Cqﬁfln vi ce has onsert nol ded

c | astadmtche@d Badn doeinthead ingluding wéc jetrnopalese thefmadyls being

tQQQngBg Preferably each printhead nodul e
|nc udes a noggle guard to protect the nozzles and 30

wher @icappitrgderica gffieed td the pemiply anjso eablei limsarlyt Wigh respezt thereto,

it f b
tg%la{g? 6\51& t?e%&%%g aHOSI togxi?l?m% gtrpgmgx % 'ﬂ%‘%‘% angln?ovable
lmmqa&d capped b(Eltmnl Wﬂeh&)&md’ﬁmdzlbs?cﬁ"e vdppail Bynke cappimgrdgvice and an

uncappeée posﬁlon r\]JvhterI'g:gy rc]ecn%gﬁes ard 1(1)nsc|a;§plegn ART12.4_ AU -4

Preferably a plurality of printhead modules is situated along a channel, the modules
and channel extending substantially across a pagewidth.

Preferably the capping device partly surrounds the channel.

Preferably the capping device has an onsert molded elastomeric pad which bears
onto one or more of the printhead modules.

Preferably 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.

Preferably the elastomeric pad includes air ducts via which air is pumped to the

printhead modules when the capping device is in the uncapped position.
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Preferably a canshaft bears agai nst the cappi ng device
and serves to nove the capping device between said
capped and uncapped positions. Preferably the capping
device includes a spring to bias the device with
respect to the printhead nodfres against the
canshaft. 5 Preferably the capping device is forned of
stainless spring steel. Preferably each printhead
nodul g, | n rein the c ' '
el ugskgo §8En el BOR: BT BE LA e b APRIDR (K1 e
capphg devike\between idaappal dnd ttmespped dositiosapped and

uncappe si.tions he ramp serving .to elasticall
i ot ORFRED M shihi e EB eSS rng 8 e b tect o e
SRtinthe§RMPEHesuBeindd feap@EKRhPOSi ti ons so as to prevent
scrapi ng of the 10 device agai nst the ngzzl e guard.

Pr ef ePEBIgPlE HERanpinetienisa s fRERAdIoE SRS PTRg Yiehli ng ai r
i nl et prshiPHch Blifth&RAMRIuL thél8des Wrdnth dnb heleBSthOBBHIng device

pad so as to be either sealed off or grouped into air
iipdledes & bodsdhat ridds arerdhesranppeied ithegapning desicp sanaved hetypen the

: . D : L . '
ot RN s B Bl ARG B8 ShprBl ovice o
1155 Poeddbenldey sdith eappedbaidngcaiped pesitmppid a8 o prevabimrapssg of¢he
force to gtﬁChqg?lri nt head nodul e and an undersi de of

AR FeamNIRe n98Pls U d iy rotation of the canshaft is

rever Bickrably ?c%;ah pﬁﬁ]ﬁied mﬁb ﬁ’lfqo@%xllé,hai il%ﬁtaaﬁg”r%ﬁ' imlr?"ana suflei eogeating
to mean any flu ich flows ou t he printhe

Phitke dastomssic @ %O&S&rmnhﬁwﬁla{* ngﬁégrﬂl{?fi it mﬁa}%aﬂé
SfantRAMefirafrglof Me foSikioh 6fkthe & 1:@3%@, e lcRarkisgk defking 1 duct air
fixative or the like. BRI EF SCRI PTI ON OF THE '
orthepitirad wher the cappingrdsvies Yunca®ehr esent i nventi on

will b . i . dul
Fef er BBE APRBHLBE Dttt S quleATR Brobtd St prigfead module
#idpn uhdérsidaotbhednmnel.c overal | view of a printhead;

Fi g. | . | C hLew of the printhead

of Fi%?#e%;b@ ‘%Q&WCSC@E%‘@%}# lé)(Feépr oded vi ew of an

i nk j4tusedbkréie, thddegn “iB&” issntanded henverniagy Exidlvddendflows through

ey e Ty A
inkd, infeckadl ek, Bfixdfivgor the like.a schematic inverted

illustration of the nodule of Fig. 4, Fig. 6 is a
schematic close-up illustration of the nodule of Fig.

BRIEFIDESCRIRTION ORTHE DRAWINGSat i on of a chip

sub-assenbly; Fig. 8a is a schematic side el evational |
A peeferistl formeofithe niesertdavestior vl nopw be deseribedibynway of example with

reference to the accompanying drawings wherein:
Fig. 1 is a schematic overall view of a printhead;
Fig. 2 is a schematic exploded view of the printhead of Fig. 1;
Fig. 3 is a schematic exploded view of an ink jet module;
Fig. 3a is a schematic exploded inverted illustration of the ink jet module of Fig. 3;
Fig. 4 is a schematic illustration of an assembled ink jet module;
Fig. 5 is a schematic inverted illustration of the module of Fig. 4;
Fig. 6 is a schematic close-up illustration of the module of Fig. 4;
Fig. 7 is a schematic illustration of a chip sub-assembly;

Fig. 8a is a schematic side elevational view of the printhead of Fig. 1;
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-5- Fig. 8b is a schematic plan view of the printhead
of Fig. 8a; Fig. 8c is a schematic side view (other
side) of the printhead of Fig. 8a; Fig. 8d is a
schematic inverted plan view of the printhead of Fig.
8b; Fig. 9 is a schematic cr08s-sectional end

el evational view of the printhead of Fig.. 1;, 5 Fig.

10 is a schematic illustration of the printhead of
Fi g. .1 R.an uncapne nfdguration:.Fiq. 11 is a
Schendid 308 HOGRERRE SRR & H g S16 i

a caprigl 8c tsadchanatiatidoniewKother sidzpof the prigiodaé offfig.Ba,;
iIlustration of a capping.device. 10_.Fig. b i.s a
schendt 84741 HEET4E T OrPIERECE ShF AR FLERAS F g

12a, Vigweds chematR crads-bdces M inddl@laonatVigw ofiBe painthead of Fig. 1;
schematic illustration showing the |oading of an ink

j et mbéRIl@ isaschrmatic Jlustrtion gf theprigthead pf Fig. b ingeyerapppd
end el, tapbRl view of the printhead illustrating the
15 printhead nodul e | oadi ng net hod; Fi%: 15 is a
schentiig. ¢1 ssurschemajic illusteation af the printheadiod Figr 1 hintaecapped
assen) faibh:9- 1, Fig. 16 is a schematic close-up
illustration 6f a portion of the printhead of Fig. 15
show Rig. §2aciat echemleticalllistiatiort dfn capgiag ddvidcche " Menj et ”

chi p; Fi 17 1.s_a.sch tic.illustrati.on.of e en

or £ BiF Bpb i34 siEmRi TR Ghihe 7Pk BiiheRie, ) VRS froma
| ocat Hifferefingdleng; Fig. 18a is a schematic illustration
of an_end portion of an elastoneric ink deliver ,
ext r uEigoh? MAdchempils Hutraiprshodpne the tpading Pfd 3Bk Jokhgdule into a
schenBitkeati] | ustration of the end cap of Fig. 18a in

an out-folded configuration. 25 DETAILED DESCRI PT| ON
OF THEgI MVERTshematiqendiclgvationalf vigw ef the pnthegd fliusgating the
dramﬁggm] ' ; pcally depicted an overal

Vi ew 0 ékggﬁgghgggﬁggggﬁg1y. Fig. 2 shows the core
conpoarigntsss efchemeticamsandy iustratiamof thxpriindlckad assembly of Fig. 1;

cont 455, PR TR PHL0L AHERRETR o B pl ot 1
nmodul shewihglgreatet detdibinl tied ovexpfaher@lahjet”Ichipar " channel 16,
Ve B Tant i tosaresd o Sl RelTREOf Speersnpadants
i n t heintheadloedtiog thottitydi nent  bei ng a si x- col or :
g 82.;: | gégg i)s%nsﬂl%lha.?iﬁ/épf?tgtgtn (9ﬁ %ér%%)??@%fogoﬁlgags%osme%]é iraﬂ£ gelivery
extrusion and a molded end cap; and
Fig. 18b is a schematic illustration of the end cap of Fig. 18a in an out-folded
configuration.
DETAILED DESCRIPTION OF THE INVENTION
In Fig. 1 of the accompanying drawings there is schematically depicted an overall
view of a printhead assembly. Fig. 2 shows the core components of the assembly in an
exploded configuration. The printhead assembly 10 of the preferred embodiment comprises
eleven printhead modules 11 situated along a metal “Invar” channel 16. At the heart of each
printhead module 11 is a “Memjet” chip 23 (Fig. 3). The particular chip chosen in the
preferred embodiment being a six-color configuration.
The “Memjet” printhead modules 11 are comprised of the “Memjet” chip 23, a fine
pitch flex PCB 26 and two micro-moldings 28 and 34 sandwiching a mid-package film 35.
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pitch flex PCB 26 and two m cro-noldings 28 and 34
sandwi ching a m d-package film35. ART124-AU -6- Each
nodule | 1 forns a sealed unit with i ndependent ink
chanbers 63 (Fig. 9) which feed the chip 23. The
nodul es 11 plug directly onto 84 flexible elastoneric
extrusion 15 which <carries air, ink and fixitive. The
upper surface of the extru5|on 15 has r epeat ed

p c}l‘?r{ogﬁ eql fo lg%garl]%!%&qg e;gdcéﬁt‘"{'%%grh : nkflfgl(ﬁgsg) g&'%.l()h feed

ethe I:hjp iZhrTlﬂaSnddsleh) bhplegl diesetlp oatofal flexibRERs{ohdedx exttugion 15 which

ted c t..boay d). tch f PCB
Pzt 85 ik e e eog ot ot e Rtriorb Ao Fepesgecppgiers of
NRKR 2 1 Gdidhadien With |ihkt1ﬁ11@tsf3l2 %Pﬁﬁoﬂﬁwﬁlﬁa@mde%feacﬁh@odﬁﬂean The

PCB 17 carries two osi tive) and

(SFEHNY At bppsled ﬁé"\ﬂérqeﬁ &;’C@éﬂwhlﬁauned qigcuitheargh) | as al |
dat a qRORREHitdATRx ) pcﬁ% Jrhmomé&da o°feE %%&egamdlﬁm and

continuous netal "lInvar" ‘cha e et al
dh&ﬁth@nta%wgbﬂl@ébx PEBH3 I(Higt HeTeothul PEB 71caiies me@eb@ﬁ &P

sﬂﬁ’%} Q{&% O(B%ﬁ{f?e\f gc%r%ov?/ I!:lﬂg éath m&é}ﬁ% L t%%%@ﬁ as al Jaﬁ%ﬁ?éctions.

e pans on use
clp flex @CBd\? iickondad orgo ths echtinoowsoneal “Iriver’™ chbmplelt6 Tihmgal

2 t . The i cal |
oS B8k ool moiiTes 11 IR BlREY i feabo LTSt
mﬁﬁfﬁdé’nt of Hiegmal ﬁi}ﬂi}lswﬁr i@&hanaﬂs1l4<70naséd/m3hddrﬁodiﬂtsl 5a| 1[]‘ into
the " cni unca e n C (0] air
and cé\f%% b %‘Sg‘{igflffa cgyer (s S*ger@ytg 5—%\3% t iny5e The
Q%ﬁigﬂﬂvﬂ@i’s‘ tpfically malle 8CdpHAS Gkl »J%ﬁ a8 oRMERGd eladtonltBE pad 47

pi cally rotatesS throughout 180. The over al
(11'\4& dRAk Ege pAd 47rervenedpeair infiths l\éermytﬁ ichin|2p yvhen Bnagpped and cut

| \
U o SEPERS 8 oy R QR L 18 L Bl P v
by epampsheft 43 thabypisalty retateathrougeowalﬁ@r scal e. 20 The

nozzl.g, %j,@%ﬁlﬂégkn%l)oeﬁ% ekl & glsap %e%’ %]{ycb noz ﬁEl%‘es a

cavity ove
6. mithoa 1p)l|etel$sking lwef Elmdﬁhmm gulard4gif 160 nm@oirtb;mkmdss. These
ard 24 (with the ink during

golee 45 in f $ g u
mB?T%?FﬁﬁmBB AR RN eﬁﬁ% serves to protect the
del i Cﬂieelozﬂb@aﬁt 24 amoz/z fiftered 2ir hyo megnaﬂnidrmg:afnqr@t @, 16) above

articles. chi p back ayer 27 ducts
B SHetueE Bk AR 40 TS G aL ARy THoeh fhretiopig fofRs 45 in
thé ﬁoz&&V@aﬁf% (MaAkRtink ARiAE la@sin®s opthion)\dRdk&les t6 Piofeclihe
bonded 25 _from bond pads on the chip at 116

W
%@g tg {‘Mﬁeﬁf JoFHes ¢4 Wéexaﬁ"trerfoqe}gefaee@s 26. The wire
bonds sikéda @Alp m&gglagmv QAlctp h&%n@@l@ Bﬁﬁtﬁgﬁl%ocﬁ& r_ﬁabl%ng

are bonded onto pitch

direetlyrinto the raavsif ¢ Mﬁqut”ee@wegé é‘h@: alvlﬁmeé” Wi B iaere :Zeev@fi 25

fdnPHRddHad{ bfthe BGR 2l Gé’bﬁuéhs t& ﬁ{e'ﬂ‘h% pﬁéh ﬁ’é?{l Ft§%‘tﬂ§ Wire bonds
pads 69 al ong the he wire

Ao HY olseonapitcl mdcﬁé‘i wéefnthe}haqg bamdfonwéheﬁmecmwh flex PEBRads
(?'@ ﬂa’)‘héoﬁnedﬁﬁﬁ flex PCB 26 carries data and power from the flex PCB 17 via a

series of gold contact pads 69 along the edge of the flex PCB.

The wire bonding operation between chip and fine pitch flex PCB 26 may be done
remotely, before transporting, placing and adhering the chip assembly into the printhead
module assembly. Alternatively, the “Memjet” chips 23 can be adhered into the upper
micro-molding 28 first and then the fine pitch flex PCB 26 can be adhered into place. The
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renotely, before transporting, placing and adhering
the chip assenbly into the printhead nbpdule assenbly.
Alternatively, the "Menjet" chips 23 can be adhered
into the upper mcro-nolding_28 first and then the
fine pitch flex PCB 26 can bé’adhered into pl ace. The
ART124- AU -7- wi re bondi ng operation could then take
place in situ, with no danger of distorting the

RAEs A oPeth O ATMBRRS nV6s G Bl Ao

t theldingy 3% and 34t Theatpperaniofo-mélding 3P ean b roade-offe LajuidgCr2BaliPolymer

j h i i : 180C - 260
TP end St B2 boallh S e PRB B Sabe Y s e, he hea
sdidtoteion egpbatire 80°@H2607CY, the@REndoRs usige fapentse 200°81C°C)

0

for seconds) . are high regardl ess of the )
B SR Por o, G ion Hiseomdt e 07 snei e bish
|r8%‘akdlé§§%f@6rémﬁ€lyINﬁfeﬁfnngﬂtng 28 and a | ower nicro-
nmol di ng 34, separated by a m d-package fil mlayer 35

shown Ep¢h gringeadgmodiie | hinglugese apecr mi¢ramnialgiag 288 dgdawranicro-
%bléliﬁgﬁff sd?%laﬁéms& aSHEa@Re ML B 98 Ic,ho\e(f,lll ig F}f% 30 has good

chemcal fesistance and di nensional sta ty. The
m d- pabkaifepackdgnfilm yayer Bcas hean inan golymsesuck b pulgohide, which

nd. _can _comri.se a _doubl,e-sided, adhesiye (i e
8 855 SR e Sk C R sl UABY T, T - REFRER AL P35 can
hetedlesenatildied hodgses and canconmplish axdpuble3Rlctndhepiac aga alldsive layer
| ayer .and the.lower .mcro-mol di ng. The er .
A Bt S8 ettt e LSS iRt iR perfbe i packae im
R3&Sdnd Shel 16 & URIBro-ASidmer r espondi ng apertures in the
m d- package film| gyer 35 to be received within
corr eﬁ}?diﬂg?rﬁ’élc?oé‘e%‘ g 48 6% 4 Reiroh alignamget Pif ¢4 BAsHBE Broigh
%ﬁé@ﬂﬂﬁg%ﬁé’rﬁﬁ& i &e%lﬂ%gbrl](gﬁelﬁﬁlnﬂgy@gﬁ BSrelliRA Withsy 3r e

d together. Once ed together, the upper an
ostReEnondin ggcessaptdin tipdovermpicre-melding dhisTHinserven ¢ aien thsat h
j I o METHL Sl [ 3
érﬁhep&’ g&éﬂﬁ%ntﬁé I a? I n k‘?foﬁ?de?%r'saég%i%ﬁdetdﬁ&dﬁneget%%? S lower
miveo-noldings firoyatortedud iimkcand 4ir phth imthe gompleter dtemjet” printhead
sohgdirent, there are six such inlets 32 for various
I NkKS %%Iack, yel | ow, magenta, cyan, fixitive and
i nf r dihext)are diinelaeink $nlets $Dinphowiddsde afithailowérmieb-msdlding 34. Ina

67. The .aif _inlet s|lot 67. ds acraos | ower

el Sftimart e B S sichnB oG W RS aR e i s BIGY. pagente

dyhut, it fjive and in€aied)) Therb & dsoPdovidddraa Withinlatslaler grtedirtiniksslot 67
6. This serves, to re

68 in fin itch .fl ex PCB . el 25

R eROTeRE T S P P IS B [ e GRIF il pAAe Al (rrough an

eXhaust Hoke 33) iRbuzh3IA ai @Rl hol &8 infifd Rtch Ao CBWO TS s@estibiRepel
28 as does a path fromthe air

cro- ol di. . it h, > ai,
ﬂ%@?@ Hgﬁ%:ﬁ% he w%lgtgeaidﬁ*wwrétt@g-| Thednk plepol? sentinusin the; ¢
ul@dr88fad $fhd Hiper Al BSImdIding 281 a) d6dsS: path froh @Gl 1AleESot 67. The

.correspond to the inlets on the silicon backing |ayer
ininists leadeo 2R pmicEq exitphiofss plgo indicated at 32 in Fig. 3. Thes€ holes

correspond to the inlets on the silicon backing layer 27 of the “Memjet” chip 23.
There is a pair of elastomeric pads 36 on an edge of the lower micro-molding 34.
These serve to take up tolerance and positively located the printhead modules 11 into the

metal channel 16 when the modules are micro-placed during assembly.
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There is a pair of elastoneric pads 36 on an edge of
the lower mcro-nolding 34. 30 These serve to take up
tol erance and positively | ocated the printhead nodul es
I 1 into the netal channel 16 when the nodul es are

m cro-pl aced during assenbl y."8ART124-AU -8 A
preferred material for the "Menjet" mcro-noldings is
a LCP. This has suitable flow characteristics for the

fine detaj in fh di.ngs. and. has .a. rel at.i . Low .
oot 1 plsred halofid P 00RiP Rk Arich i hidWostable
dfddvachasacterietios el theclfek detailtifn the mpiddingsnind has-avelatdvelgloRBotfficient of

etﬂablﬁ accurate 5 placenent of the printhead nodul es
T RUPPAY Bssenbl y. The upper surface of the upper

i cr oRwbbthidker @fail Sresihcied iimthEiufper f1id18-oddisE28 ®ensble accurate
alternating air inlets and outlets 31. These act in

Rhematef 815 PRnthrad Heduwlesd pidngngrsedy- 12 and are eit her

seal egne{ippePsurtOsRBSupRE MicRl-foldigeis/ 9 Widvatlin TR Sseries of
dependi ng upon the position of the cappi nq% device 12.
Biegatingratrdnletsang owtlelsstlt Tlaese ped in edniunptidneyithsthe cappingtdevice 12

h - ehi ) e

B kiR Bt beGREERED i ORI Blars 05 HBdgidBynon tre

rpasiporf ofith¢ dappiog deviceyl 2d €vdywennest sihdiverted tfrotnvibe inlla slat 6o ghe

int upper surf f the u r mcro-nol ding 28.

'f;ﬁllp 2 Iaf% 3%‘11%%“%3? %%Wgéiﬁeé;&?er"ggllseca ﬁ%\f’éﬁgﬁ?pe&f t he cappi ng

d ﬁv irr‘(c:)a cagpet ﬁam:afpaiD#O imal@diﬁg & lancior the gﬁ;ﬂ)idgl‘c&vﬁb is shown at two
anbers. That i§, t he cappi ng,.deyvi ce. is, caused t
oM dg o upieg sugteos, aEiRe pppep iR TORIRE 2 i Gacil s Fonb e

HovdiRerd DERP RAPPehoQREIAN 2 Rtap bNGchRED cRb ahid'@ie GRRRGbeFAThat is,

detail 40 serves to elastically distort and capping

avir EpPig devics is caysgd e mevedperallt reess die Rrinbehin Autigracagring or
AfaBiind SpoRIHINN repfp ARGt sark R4 PRYE RS ROALIRA difort and
pirplng dederiashivin deed bit eperdtion afibe camsheft 63 spisdp prgver §craping of

' I The fine pitch flex PCB 26 is
%%ﬁg@éé %ﬁﬁgﬁ%ﬁ%%‘ gg?%éﬁ'd 20 the side of the
ass erheéWepyéth thip ashembloh 2B és picked asd bdndedhintanthEupper shicro-molding

At il g ) B O BTH B0 5 Ry rouna
Tiobid ofhw ascrnbled frhahéaduiduban ds tiovedn Bfg. §Hifsr 06} inibbnding

the "Memet" .chip 23 tp the nol di a )

ity i o Rach et ot feRisp 48 Torfiea B 10 (e, ghis serves

10Xt gHe bchll we{ast (hregd BREca e gmfxgiet*tzélup ﬂwfe; thé ﬁliélhdlﬁiéEQS_Jaﬁd forma

carri a at.a_an ower, connecti ons ro e. nmal

Sﬁ%e& géﬁ%fy Intpey ﬂb@&fﬁfﬁqaﬁr@a@ﬁw-aﬂ@ Fihapst thypygh %aazzme’ﬂé‘*-

11. Tie fitx PEBREBartiés fP&atPariolveScopheclibhirom tRtRdn PCB (not
which interface with

onmed contacts 69 ( F%\a,%' (i%
pwRde paghalytenyet’ prstheadanogyled. ThetlexfRGR I Hhas@rseriesof epign
pgéecg fogarébntaMR rﬁg ?I;i'éd Bgﬂﬁ‘éhh%ﬂ'a&ﬁﬂm (%Pt%%td)aa-é’\@] ,99RRE43 on the

busbar strips 19 and 20, typically 0 mcron
ﬁnﬁipgR}h@@(sIngz@of qagly @femjet” printhead module 11.
Two copper busbar strips 19 and 20, typically of 200 micron thickness, are jigged

and soldered into place on the flex PCB 17. The busbars 19 and 20 connect to a flex

termination which also carries data.
The flex PCB 17 is approximately 340 mm in length and is formed from a 14 mm
wide strip. It is bonded into the metal channel 16 during assembly and exits from one end

of the printhead assembly only.
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and soldered into place on the flex PCB 17. The
busbars 19 and 20 connect to a flex 30 term nation

whi ch al so carries data. The flex PCB 17 is
approximately 340 mmin Iengtg and is forned froma 14
nm wide strip. It is bonded into the nmetal channel 16
during assenbly and exits fromone end of the
printhead assenbly only. ART124-AU -9- The net al

U- chanfglnetd u- {htc\ﬁ’xr F\N @l ‘{\'P‘@h ﬁ@'nﬁn?&ﬁ%%ﬂ&x@ée ?5& 19!)iaacs‘§ec1al

is of a specia I nv
rdllok edlleid r“bwala?rd”oly 1sp@§§/emskeﬂ1 goraalhxy@fosaessnrmmcociﬁcxtemxf ﬂmmal

e@&ﬁ%ﬂ n%?lm)th %é&%ar}éﬁ%@el%ﬁeﬁ@nvaresl é? JIOOaﬁ Thg Inv]@rolrs annealed

ratures up GQnnedl e
dbtmﬁahl&nmansmmmmhh@tab|I|ty 5 Additionally, the

I nvar i 5. hicgkel at ed o 056% kpess t .

wal b APl el 8t Raidk® e Bt BERRST o o lfsgeton
crgf lfehﬁlt@ﬂinh@rf mitbieit opthe CoeBfRdisHt ONtherimas Epasidh ofilietn whickis 2 x
X 10-6 per C. The Invar channel 16 functions to

cleplPQI’rQ the "Menjet" printhead nodules 11 in a

pr eci Ei‘ﬁ Rlvh OHIER 6 Fﬁhéﬂ }’ ?m%@tﬁ@“ﬂ%ﬁﬁ’dﬁlﬂﬁle%@mb&m&ﬁtl ina
enough orce on t u SO as to forma
yeaise begnvemhrel diige torﬁIaCh wthmasd 8Pimpart eaigh fr¢evmitbamodules 11 so as

uea t he putl et es re,la
T2t 8 Bt b B hic 3268 cfch priptiBhq Ahie A Ghe AiteAdR 21
%Mwsemaa‘tid mtoematelaxforﬁdmeﬁﬂwehle?rpamsmn_ 1|0f theI | nvar
chann to.the all o Imil.ar el atil.ve .
mov e bt SIS 99 ?*m éfxemwa@& Trvar ehope] f B pilicon chips
ﬂ&lﬁs &ﬁumela@mn@edx@nmfunﬁgfempefahﬂé gas M Stokbric Eé’dd 86 on

to "lubricate" themwthin the channel 16 to 15 take
ape sdnoffeash printhepdymadyle 1 Eaaye tocTubmeatetthemwiithig)the channel 16 to

%9@5‘%%&&'1&5@%@%0%@ ngpe%gﬁ&on%lgﬁg‘ég@%oﬂﬁ@mg

I'nvar channel 1s , anneal ni ckel
plignmedt. The Inyar ohganet isfarcoldrolledoartnerlad andrackebirleted etjpi Anrag from
| e :
e N
eride Twse mateasich $nap fttingnd norl die pgsthdad leﬁhgn moldjngs ThEFig. 17).
el ast very exI ry

e

o on: TR Einsfoalsfte ifklinerl bbb 13 o hothiooflobic, precision
ccSn}ioﬁerttr lanfapaion id tokragspdrt ik andd@irttd the “Memje? prigphdad nvdalds 1.

ules 11. e exfrusi [ d anto t to

TRt Sor banded Safithe 55 a8 the,Br PEBT uh, Sabify b8 Bisgwo

%esﬂﬁlrrd)ﬂél: dend c@@mne dﬁﬂ&s@énfdtdap@e slﬁﬁﬁdat ﬁ@ﬁn Fig. Zlﬂhovvn at

i n Fi ries o atterne S
0D o enierighof BB BIes Al eraerebent on e eBet FTGRG s teenirusion 15,
TiRESfe Bis& dbRSRNintd MeAlpPE suffhd?. T Shid RS m§§kﬁ§ AG6@ andPlaced on
thls end, a mask is made and placed gon 5 the, surface

Ut Surfaee @by eTBIon. WL Won hagrfodmsed Inssg hetsapmisdde it Thgthples 21
2PBab&idteli Frobd the THRr LRfa6S bBthETaSer @YK Bt &clo tHeQBWérRiBrface of

upper surface, but the 'aser does not cut into the
gxGusen L guede ghedpcal length of the laser light.

Eleven repeated patterns of the laser ablated holes 21 form the ink and air outlets 21
of the extrusion 15. These interface with the annular ring inlets 32 on the underside of the
“Memjet” printhead module lower micro-molding 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 micro-molding 34 described
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extrusion 15 due to the focal length of the | aser

light. Eleven repeated patterns of the |aser abl ated
holes 21 formthe ink and air outlets 21 of the
extrusion 15. These interface with the annular ring
inlets 32 on the underside of'he 30 "Menjet"

printhead nodule | ower mcro-nolding 34, A different
pattern of |arger holes (not shown but conceal ed

h ¢ . : :

SRR e Aot R R P d o RS Rkl bty 14 B riend
nfadre theiupherpate 7 L Das torthe mherentdleaibility offthe extuisibo# fydtcban contort

the sane way as those.on the underside of. each | qwer

PR DI 3 HORPBRet S RIS 5o g FRAT ow. The
| tKldedhdahy 70HRdsiaspiny 7h es@RSvhich ths GppeOiideew @ glates are integrally
respective cgonnectors 76 that _extend fromthe upfder ¢
piaged. The spingd3 {nsludpea lompd plugs 74 thatargrersiysd wihin fhe ends of the

¥dpebtiVe Mdwpassalds of e ek@MiArls, i nto many ink connection
nounting configurations without restricting ink and

ai r f Toawthaaad ofithe getansiond Sdagprp@! witlssimplg piuge wiish ploghihe
' e r re integrally 5
A PR P A 7o R 151 P " e 74 ¢ hat
ar e r dbeéendsap R0 thinps ddte thermisextrisibin &S by espefchipeagigemant tabs

t.h trusi 15T t h d of .t .
e T U T
tréservolihiadnglas puthppdssiblylvdth fileyticasndatie The etgiscay 40 cam be connected

spine 17. The end cap 70 cla ont. o, the i nk extrusion
i@e@gﬂ syt e eéﬁaiﬁowgatgeéthgrﬁlggg%gm%ea 7. Once

assenph&glupd 14hird fRheEhio RS dhaRRERT thextrididn Bk BeplR&T1 and

be received fromink reservoirs and an air

pé&%itpdgd Quier-Hheispapreagagsmentdanid 7 clrme thamowdips i g from
T : .
SHPRESI e ektfusfint A€fhe g{&%(se glf(ji sh%?g@?é%ﬁﬂ&! 671712}' forR a sédled collar

ei'ther end of the pri d. gs /4 are pushed
pmangemprs arcyad thelead of the prdrusien rInsttadiof pBviging indiuidpgl hpwes 78

Oept Bt B B 5 e g TR CRRETEIE bR
ofrfridgh e\ sealingisin amangémertivan gicliespphadso srnsppldihgt76 giénr lssgmple, a
th f d [ t .
P LA R i e Mo G TR 5 T O \Gp Bl e
toasesors 86. Thisshedd alidvotht hrdets runeaiatcaly 56! withen ik aitridgge when

O mght.inter e directly wt. ni cartridae. A
(8 siehlge 5 iseieg. 8 aftuist an fosh e B safifr 188 g o fetd n
seaktb agoga Qccid'Elﬁfal EnaapY &,theaalhl—mgg Wik méced% ~hol how met al
pin with an el astoneric collar can be fitte t he
t op otheaRpIRg fexice 36 e Shi MemiFs prigh aﬁhwléﬂmﬂcaﬁygm fgw*ed of
Jtzhﬁleisrbk)ﬁﬁggstéél’. AVGhdrkabd] ¥r ek mildikl #nis bitdch&to thid dfifing
when he cartridge is inserted. The air inlet an

Yroyiss anihgmn ip Elsg i ped 14 Abe mral Rertiieam whickhe CPH}PI%(?C&&F is
heY plh&Ckiadekahd HRATEERD iRb ah Bfechbl WRMng b1 ReddR for the
The capping device 12 for the "Menjet" printhead would
dlaspsimesaiiclopsapido be s anto its uadegside Swall boles 7iFig: &) aremiesent on the
Lﬁ)h@lss'ilﬂg&.rdf ghcgﬁ&lzl BpifP &SIk 19Rh AL Be 4imied 2 bR GDRE TRy serve

e cappin _
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

chambers 56. These create chambers when uncapped. The chambers 56 are positioned over
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25 device as shown in Figs. 12a and 12b. The net al

part from which the capping device is made i s punched

as a blank and then inserted into an injection nolding
tool ready for the elastoneric onsert to be shot onto
its underside. Small holes 791YFig. | 3b) are present

on the upper surface of the netal capping device 12

and can be forned as burst holes. They serve to key

t r I «

AEpQTT b B Red 0 dind @gtfiRiomoiing 28 1 8F ;R t oiniiad
t modiyle Whdhese aﬂ«ziw theaurad ﬂbw@mrgleaxpiartathemms oaﬁcj Woemthe gapping
0 r | 48, t ake ace.. o) ihc
s Rea IS o Enb Bl RS oo st PR e
odirvaiys 32 arh &mteﬁroftf with a Hlatis@ctioned tie oﬁk@ﬂ‘fbﬁdﬁlgm entting off airflow

TR Ny R e

tﬁ]@ckﬂ@ﬂl%ddﬁbﬁé%@iﬁ{e@‘ﬂbﬁzl@@ in the "Menjet" printhead
nodul e 11. These allow the air to flow fromone inlet

to t hénabst fupgrionef theynest molding 4pjsita eoverind dampagaingt the nozzle
(';g%&%%f of er\%ntagt”tcﬁl‘ﬁ 23" AlBprokAR A spglgrin% ol b nmanly keeps

epicted in Fi hese air re s | ed of f
vibtelgn patticks wcmspap@ndmf froth entomngthe chip krofi dagnaging ¢hetroeziep. The

f alrf|OM/ o t he This
e iy sl P ¥ B e Rort B s 5B g SRR ong wit
bheoiak diogs thiwgh éleimoaile guaM?m Ghls posittvd a&xSpresémetrhxers forelgn particles
funct&pn of the onsert nold 47 is QVer
PR, BRSPS 476 2 <8PPiRg Savife DIt ' P Wé‘rﬁ“’ét"f inactivity.

chi p 2k intkBtabsHpingé £Tbids tﬁél SdpPiilz deViYd MChveiHfronDEE side of the metal
eeps .foreign particles, such as aper dust

ril
f’??’é‘g’ge‘ﬁt ﬁﬁ %@p% gevigsi g aaﬂtfs a&PrRBfENty ctipree ipdhs fogof thepanthead
i'rQ;dGl@ hp aﬁcﬁth@ Dhder AR IRn AR chiihe Pl 6P*Thé‘lta£eﬁ@ c%ﬁ-fg@ﬁétfbﬂ of the

n filtered air is also eX|t|n31a ong the ink
afrp@rslg dFﬁP‘bh?gﬁ gerrengdldy An ecesniaic gampshatt Th ms)upksé @salw%thﬁuswe of the
Qelfpgﬁlg%ﬁcé %%El%es T R0 1?%&&%9 thetaftHah i 18 'tﬁlE i ng

ss and 't he cappi ng I ce protects the chi
momfsenofthq hoagss 57 bcqpathﬂ!@ppm sgfhclof ghercapring didsi lagd@ hreer the

r

?eglge% &%grmﬂgél 4 g%%dalgﬁu 8rgrgl c%:oelgi@ g%g Iof'tg% chloﬂ?lte%s the capping
daviprand siiseeitd p cerfice td faie thepnadt héldinp U7 as héadoved Baterally into
nngule } ﬁnd he undersj.de of the netal channel 16.
R4sHon gptethg op gf eﬁ&%%ﬁﬁ of the capping device 12 is
g ove r’ll’he darhghaftnl 3p@BiEn Isﬁé@rsﬁlﬂé’[ﬁi’ﬂwid mibasﬂ&uﬂj? &b ;&gﬂieas tocation

S35aAE B e SaaUPB B S P SR

@ém’rm a §;Jmae bPRSRay B/achEph 8t D2 biiothePEhe sEhbiasicotroller.
the cappi ng device 12 ride over the respective ranps

40 ThorYiewel Phinmed gpplradmeduls aprarped®, oS action

fl exape FORm§RPRIIP S RAUrPRUESH tﬁ?ﬂ by @'p?cﬁ%n& bRcé @Bot, whlch also
surface to raise the onsert no as' it is

nmve
| at ediges {ae wafep andsaisperigindividenl ehips wpﬁr@fpltt:h HenBeB |bendmg
guar ¢..24. The canshaft 13, which is reversible, is

held i n position by two printhead |ocation
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.

ART124-AU



10

15

20

25

30

nol di ngs 14. The canshaft 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
notion controller. 25 The "Menjet” chip and printhead
nmodul e are assenbled as fol | o¥&s: 1. The "Menjet" chip
23 is dry tested in flight by a pick and place robot,
whi ch also dices the wafer and transports indivi dua

R T L e

apart i themppdnaiéromeoldtg 3 ofithe f)ﬂlrelxea@ﬁiﬁdl% amihizbnt dse olupneto place

and. ¢ {5 CEROE PR TRARE BT AR b Efle gy Sbbfe of e

Thi s eﬁa‘atmdldihg and WappdiRvpehe sid& leﬂa bRE&ERHry theﬂ\%lx&ﬂﬁddﬂeen

-12- 3. An. al ative to s s 19 apply adhesive
to t hdhghengp IOn qhg’eélfmtaré“ (PHF}bh??‘aP\ﬁqy in the upper

M Cy O-TRBKeR t’%qﬁéssérﬂﬁ’y RivhiuleaspoRddic: tindinb ard whbr the

chip into place first.” The fine pitch flex PCB 26 can
t hen BaEnthgadimasyles gretstasedupper surf ace of t he

m CEO

e R R o R

and t wherkithredfingipitchhfléd RGB B@8ingdo bdlveatéd\ib theatpherahicrp-molding of
m transport ed to a bondi ng area where

asse
t he ng?ln?ﬁ dn%%Hﬁles are stored. 5. Adhesive is
appd.i €hk ¢hip dskenblppd finebieshritdx PEH) b bohdedeto phicq Thafing yitch

q0i ng TR HeGeR BaPipet AU Restihp ERURE B idngsy o no

t he pfol sithi @@ty irEbAdE Thés-m g/hﬂ ohdideredus 8 hb Mep gthglopBretion if it
pitch flex PCB) are bonde nto place. The fine pitch

flex Pégmed thaéﬂ@ffmewclwﬁ@fp%é%ma%ms thpwirgbgadsof ling of
upper ,dik&Veduhs! %eﬁleﬂ?} tﬁéc}ﬁ‘;%an HeQppifel 8 te bdie thé & the internal

bonds. This ma consi dered as a two step gl uing
oper athiforavity walis ar¢ goa@@eﬁlesj alidvestthe ¢hép ¢ssemblqo andcﬁneml@b( flex PCB

PCB %%QEea?eerﬁc?% zﬁQQHéjﬁne ;ﬁtcﬂx h&?f at tﬁg:ﬁﬁd’t% the

runni ng par al to t I'p can ‘be app ed
sane micrpemelding hethlontt a@dmahal stréss. A fixa viring, avedcbsdagyr gluing operation

coat ecgeg?ﬁ,'e e51 \gg& {hh ?h ¢ hs'uRe a%lso%@e \%ggrqﬁii Io' rﬂ gﬂa[gtlﬁ: fhe fine

flex e's e Thi
fine pitch fex PCBXreE’%ﬁAI]oM/ﬂd: ﬁne pﬁldnﬂleﬂREB h)ebe wrapped around the

i cro-.nol di hout t Af t
R R S R M
t he sHpédge ahdiethaadite hdd he upper m cro-nolding in the
fige 2Q pitch flex PCB Th | the f

bi D fhedps eading SRR HRmalsE SRPeR UL NG MESIe gherIcE Heee iythe
and Bpet Ihﬁgm ¥)ihe, fSimihg a E&leagufch&mey Ao esisialto bR to the

al ong on_ the ,
opposite long edge of the “Memjet” chip, where the bond wires become ‘potted

U

during the process.

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

9. The modules are transported to a clean storage area, prior to inclusion into a
printhead assembly, or packaged as individual units. This 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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top edge under the wire bonds. 7. In the final bonding
operation, the upper part of the nozzle guard is
adhered to the upper mcro-molding, formng a sealed
air chanber. Adhesive is also, , applied to the 25
opposite |ong edge of the " I\/é?ﬁ'et " chip, where the
bond wires become “potted" during the process. 8. The
nodul es are tested with pure water to ensure

irgl iy 2bh@ fle f’&ﬁ r1 &e@%ﬂd %rlirg@dqvfii}ﬁ LRl thegbusﬂ-zﬂ%lde posmoned

es are transporte ean storage area, prio
t o i nehdborgnd intit placs 0B Chepfldom hiber sids ©Ethb mgfal d’ranpf’elc kaged

arS]eiJé! %&%}hg#ﬁe annéx SlonT{g 3 pf C oap an%t n%cfhesxve %Eﬁ%!‘) ¥heq{nd?r31de It

€ ass e
| nvar i&:ﬁlanptﬁitxoﬂﬁi and bpm@kiéxdo phde @l @p eﬁlthe flexaP¢RB ¢7. One of the

ART124- 3- 11, The fl 7 is picked , .
or i me AT R T ors e A e flen Send Dot
and bepd@ehnends@emdlyace on the floor and one side of the

met al channel 12. The erX|bIe ink extrusion 15 is
pi c%aséﬁéblﬁ%%&?ﬁééﬁ Pdob¥ i ed to the underside. It

| S 1Nefe BRFAD b ?s?ﬁaé:@;g&% %M‘éxﬁnf&’ia@&%bl‘éﬁo&&@a of the

flex PCB 17. 01e o rinthead | ocation end caps
i s & $be sssemtdylistpyt intvea jég the extrosiorepdsitiongddmaskied gnd laser ablated.

const lrhllgtfog%s tﬁet}&?ﬁ%o ﬁfﬁﬁ%ﬁ% The | aser abl .atl on

process is as f annel assenbly is
t r alfs phe mledxtmsxoan 5 & thit fnkland eir carleetbi moldiag @8 appliéd. Prbssurized

asseml t he extrusjon sjtioned,
maske®’ é" ‘gégrls ﬁﬁﬁ%ﬁ‘? 3{50“%}‘1}3? ekfpgon @F#@I at"&gl #"?ﬁ( hol es

in Mh’EhdJeﬁlEQﬁp Sbldfng e is dfplicd{dehd EXerusivh [3)%t i9thed Bribb@ith A& air.
|nk and nol di ng 70 appl i ed, Pres

i 1170 Hhestpmnelgspanb Etrgwapipgﬁs%%tth?mwa@ﬁl@ @Rﬁﬁﬁai‘?u:ﬂlﬁ‘g%g‘ te

cl earmadive éi@é?ﬁﬂlys AlikEhatiValg ahe fﬁxﬁQaﬁ@é &HpREi ARr ihe ablated holes
applied to the ext rusi on 15. is then dried with hot

ai r. angthe chppnekassgaptdy caals@éiﬁm/uqﬂérqusﬁﬁisport ed to the
pr 'T‘B&rgﬁﬂﬁeaﬂ%dhl% 1@ LAY asbe%mgi gt@ow’sS modul e

asse Al-ternatively, m can be applied

oveép. W@hmﬂaaswbboﬂs picked mumdw@d@hamné intcaplacerin b yrapgysrse stage

be st; The printhead nodule to
hanﬁgpﬁﬁgﬂglééden%ﬁﬂ%zy 5argglf ol l ows: 18. The channel

as S8 spows indfig. kléda rqbbatoelcSSagmbs teaniped thewnetalthasee! and pivots

B 38 4 bESIE BLBSAE BRIV 245R R o 20
si dego 360 mh&)naéﬁlﬂlfoméwppﬁéd afshopinpetiesally 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
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.
21. The tool 58 grips the sides of the channel again and flexes it apart ready for the next
printhead module.
22. A second printhead module 11 is picked and placed into the channel 50 microns
from the previous module.
23. An adjustment actuator arm locates the end of the second printhead module. The
arm is guided by the optical alignment of fiducials on each strip. As the adjustment
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at pivot point against the underside face to
effectively flex the channel apart by 200 to 300
m crons. The forces applied are shown generally as
force vectors Fin Fig. 14. This allows the first
"Menj et" printhead nodule to "Bt robot pi cked and
placed (relative to the first contact pads on the
flex PCB 17 and i nk extrusion holes) into 25 the

chann %n%ﬁs%%@t?ﬂe}ﬁnntg@ad nqmﬁlet&gxl thi-egab §et(v@én"’tﬁéaﬁduc¥a@% closed until

prlnthea nmodul € captured by the Tesilience of
| nvar waavh@newﬂpltchefﬁ&wstmme stage noves the

? tstzgs egIog? g\?hr aRﬁan nthl§ Jag]g al ngta?%’-{%%e)? gg Se%l?nr%th??econd

ready pﬁotheadmodmhplapm nt head rmdul e. 30 22. A second

pr ed, i ntq. the :
5 DA iR bt B kBRI B R g
adj ustpnﬁtgléadagédlmws OI‘hﬁ&lMﬂd xemat@ls’frdnlg elgexgﬁbvafrs]e it ané elams@orted to
print head nodul e.. The rmis guide y the optjca
al i gniisFEPRIRS 3sSaRRly aea Adtermabvely < thip Jilm ggn b q@pped over the nozzle

adj ustgiRM of tidPribdftadNdoddids to AL RUSHES a@ﬁum Bt B@@Q as

nodul e over, the gap between the fiducials is closed
unti | TeapiEl’ reach an exact pltch of 19.812 nm 24. The

10 to%e@%ﬁlﬁ%gﬁéwgﬁ% - nt ust ment armis renoved,

securin e secon 5 modul e in place. 5 25.
Thi 2. phoproglsead gssereplg ast twas;wnted lto 4 teppink areacTheasppangdeyice 12 is

it P Helod b BOGRrl BusfRE LRSI BRI and e metal

t r ansgantietd6 imthe pﬁtﬁh@ﬂp&bﬂ@lyﬁﬁ&@tﬁbﬂaﬁcaay Séuts itself mto the assembly
Al t ernat.i vel

a [ | m can he applied
Fovel B ViiniEorine Gtdlicd in tne Ml dbeatie Biihe teoiert 55 in b8 Sgper micro-
15 cap a;adldtﬂgenwmohaeapedaee fds BRated.€qui red. 10 The
ca%p device is assenbled as follows: 26. The

pr i4ft PHoaeAuER sanppgdeviges %ﬁ@)&l@? fotll the printhesd BlodBlenr ea.

ThQSCWBEH Qnpiadd, R cddsHak 13R4 &5@:@ intd t}ﬁz)ﬁﬂth@é?lQBéanon molding 14
sli ght ly an ushed over the first no and the

net al of thepssemdily. Itdhap heserong prirthepdderatien malding seated onto the free
aut ong 'aﬁ‘@bﬁs\tnﬁ@iﬁé B s'n& h t)vér i Lenlt Q?F@Wﬂlaymel bﬁ/oldlﬁ% the

virtue of the the steel lTocating in
20 recemshmndnanph@dmp@rcammo 15 nolding in which a

e9peL oWRd ﬁgaﬁrﬁ% othék glxog%ﬁtcﬁlﬁml Advice %99&%% agl%@g;me

deV|ces are F\'ht head' no
When Cemd}aﬁelﬁeldﬂuﬂmmtcarrshaft 13 is seated into the

Pl A St R TP elftad @i ng coated onto the.
f r ee Print charging is as follows:

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

32. Electrical connections are made and tested as follows:
30 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.
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end and this nolding is snapped over the end of the
nmet al channel, holding the 20 canshaft and cappi ng
devi ces captive. 29. A nolded gear 22 or other notion
control device can be added tq.either end of the
canshaft 13 at this point. 30.  The capping assenbly is
mechanically tested. Print charging is as follows: 25
31. The printhead assenbly 10 is noved to the testing
aWRCLAMS: are applied through the "Menjet" nodul ar
printhead under pressure. Air is expelled through the
"Mem et" nozzles during primng. Wen charged, the
pki nt h‘kadntbaadalwmélyezhichinelhﬂgs connected and tested.
32. H [ connections.are made and tested as
folloﬁg &%§mmﬁ%ﬁg$%g &mﬁata connections are nmade to

t he P@Bleaﬁloﬁ&bloﬁ@ﬁdprﬁﬂme&ﬁﬂo&ﬂﬁﬁmi&ed amle sﬂﬁdgeﬂ stARasE€ dlong a
dul ar printhead i s cap has a-

p‘F%%IE F’/E'ﬁé é‘%ﬂPPﬁath% ea Bpiari prigihesd Ifl lmlﬁeiéﬁhgs de t hat

rotects t I
RRT124 U B? 5@1}} ﬁﬁleﬁﬁqhé”kt é&mé&ég?e:{ﬁiat lee%g E.xg;éﬂs(g r%)%nand defines a

whi ch P?lﬁ%lltmeé@lﬂeﬁﬁoréh%wgalty@fs&}wbm, structure; and 5
at |east opeigliangatién &E%nmlp 8afs %BQH(%x}%d B? ﬁ'le s{elp?ﬂi‘)ﬁ {e, the

the support structure,
st r uctinkrdistribdtion assﬁmbla(clhﬁmpg R ntolummg fnnmhmloe td pmhmdlpnghad chip

suppl t nnectahble to at lLeast ap . . .
i s B U & bk ol R RATREGRY Sp Bl LR W Bt
suppl ﬂuldfcomlmdn&als(m wittkthe alﬁtleltsfﬂf tied shipplly bttlion@e, aasEslitd bFexit holes
|t Eﬁt d%rg{tgﬁgl k o : (gn gegg D wgt {guarpblml?pm i ezi %Qs%ectl%g exit holes;
f or madridon to pern1t a printhead chip to be nmounted on

the ink distribu |on assenbly, a plurality of ink
inlets thatPrnthead chip that iy moynisd an thsinlodistibitipnapssmbly so that the

out | efng c&f bd 126 MR é&lﬁltofe's‘%ﬂ%gnﬁtﬂedal r%al ity of exit

holes and tortuous ink flow paths from each ink inlet
to a nunber of respectlve exit holes; and 15 a

rint s qn: stributi.
BT L ABAREL B ol AR A0 | Rl S
ﬁ@trlb%thncﬁﬁdnéﬂ)pmammbreanbm%) 2. A printhead assenbl y
as claimed in claim1l1, in which at | east a part of the
ink distribution assenbly is a m cro-noul ding.

3. A printhead assembly as claimed in claim 2, in which at least a part of the ink

distribution assembly is of a liquid crystal polymer.

4, A printhead assembly as claimed in claim 2 or 3, in which the ink distribution
assembly includes a lower micro-moulding that is positioned on the support structure, the
lower micro-moulding defining the plurality of ink inlets and a plurality of ink chambers in
fluid communication with respective ink inlets, and an upper micro-moulding, the upper
micro-moulding also defining a plurality of ink inlets in fluid communication with
respective ink chambers and the exit holes in fluid communication with respective ink
inlets.

5. A printhead assembly as claimed in claim 4, in which the upper micro-moulding is

of a liquid crystal polymer.
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20 3. A printhead assenbly as clained in claim2, in
which at least a part of the ink distribution
assenbly is of a liquid crystal polyner. 4. A
printhead assenbly as clainmed jn claim2 or 3, in
whi ch the ink distribution 251§§senbly i ncl udes a

| ower mcro-noulding that is positioned on the support
structure, the [ower mcro-noul ding defining the
plurality of ink inlets and a plurality of ink
chanbers in fluid comunication with respective ink

i Al et sA pepthead assepibbr asielaimest inslaima 4 0g 3, it Which tsdewer micro-

' - I1ng; ining a plurality of ink inlets
Pgﬁgﬁﬁg%Hggéﬁgﬁﬁ%%¥¥gﬁggﬁéh respective ink chanbers
and the exit holes in fluid conmunication with

respective ink 30 inlets. 5. A printhead asseml ,
ot P e sl 5 a0 e e & Pomrthc g ever s
| interpbedebetvedt itk upbdtSind lowRP ¥ mouliiRkd. e Al l'a%& deffhings
prln,heﬁd assenbly as claimed in claim4 or 5, in ‘
vithiralityof apangige thapp s ink dnyy fipmdhe lewerrto ghejuppgringicreryasiding.
polymer. 5 7. A printhead assenbly as clained in any

one of clainms 4 to 6, in which a filmlayer is

i&t er porrithoa asperably eh elaimsd dr claim7, lipwhich the openings of the film layer

. * . ) £ | it
CREDERRO L BT bbb T ou B bR ey T ¢ e
upper mcro-nmoulding. 8. A printhead assenbly as

| ai j i ' j th j .of the fjl
Payer » prsts SRpiiitidet Epdihged 00 BS Ry Sy G ot ™
parcediggiclainis. on the filmlayer. 9. A printer which

i ncludes a printhead assenbly as clained in any one of
the preceding clains. 15 10, A new print head

agsenlngw psininsdded3tdndly, ¥uRGnHA S/ ds dBRAb SRR withirbBrence to the
reference to the acconpanying draw ngs. 1I. A new

BIPRPAYIne{iEnght i al |y as described herein, with
reference to the acconpanying draw ngs. 20 ART124- AU

11, A new printer, substantially as described herein, with reference to the accompanying

drawings.
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