. MJ115-SG | MODULAR PRI NTHEAD ASSEMBLY Field of the Invention. This
invention relates to a printhead assenbly. Mre particularly, the invention
relates to a pagewi dth inkjet printhead assenbly. Summary of the

I nvention. According to the invention there is provided a printhead
assenbly for use in an inkjet printer housing defining a nedia novenent
path, the assenbly conprising: an elongate support nenber for nounting

Wi t hin tH%”EFFnter housi ng transverse ?o the nedia novenent path; a
plurality of printhead nodul es detachably nounted al ong the support nenber,

each of the printhead M dySsulay PRI MNsrgad.ychip With an array of

nozzl es and respective drop ejection actuators, such that, the printhead
chip of each nodule partially overlaps at |east one adjacent nodule in a
di r ect i ortield pithelpxendign.t o t he nedi a novenent path; wherein, adjacent
pri nt head nodul es abut each other al ong respective side surfaces, the side
surfaces of @&ashnvyentiontrédiegado roplintheadhmsembly. Mo tpeyticflaply nthe ingentibrh eefatesed @s Wi t h

a conplegE%%%ﬁ*m§&$ L Qf BLLEN i n the side surface of the abutting
ul e.

pri nt hea e conplenentary step formations in the abutting side
surfaces of adjacent printhead nodules helps to maintain the position of
t he adjaé%ﬁ?gﬁgggﬁé?ﬁa¥mative to each other as well provide a convenient
structure for overlapping the respective chips. However, the step structure
is not an i npddiaringto ths inveetion ghereds Rierided aoprintheadraysambly for jupeoin wh énlist privisdul es

from t he 1ghs3 AdinGe & HRRLMEve MBIPAL, the BE:EYY @RbMsingt he printhead chips are
el ongate and extend across the wiwdth of the nodule with one end extending

into the st ep ali erﬂ@% E[sxgtgorp Elexg&? fcgfmogxm%g .itgﬁ t§e$r¥n%? Eb%xsi?%gang@%? Q(;[ JH? (F)nte@l{'ﬁe

extending into t ormati on on-the opposing side surtace

pri nt headoosgseppt reth; such that the overlap between the printhead chips of

adj acent nodules is provided by their respective ends that extend into the
conpl ement ar y a plueglityf diprittbdad ADduldsnie@chably idoartedpi@k etter seboft iefber] éneh BOHZ | €S

wi thin O‘f)?u'it!x ap Ioglgespf%(/igll %npsrin&)lgadac r}I)a\(a:v ngm Qgral ngfhegztﬁie}%cagcl'l Fr)ess ecf?‘\!‘eedrcg:jpI gle(ittlgrll ly
sel ected such that 1n use, printing fromore o e chips precisely abuts
pri nti ng aftyatam, sugh that,

the printhead chip of each module partially overlaps at least one adjacent module in a direction

transverse to the media movement path; wherein,

adjacent printhead modules abut each other along respective side surfaces, the side surfaces of
each printhead module having a step formation that mates with a compleinentary step formation in the

side surface of the abutting printhead module.

The complementary step formations in the abutting side surfaces of adjacent printhead modules
helps to maintain the position of the adjacent modules relative to each other as well provide a convenient
structure for overlapping the respective chips. However, the step structure is not an impediment to the

attachment or removal of individual modules from the elongate support member.

Preferably, the printhead chips are elongate and extend across the width of the module with one
end extending into the step formation on one of the side surfaces and the other end extending into the step
formation on the opposing side surface of the printhead module, such that the overlap between the
printhead chips of adjacent modules is provided by their respective ends that extend into the

complementary step formations.

In a further preferred form, the nozzles within overlapping portions of adjacent printhead chips
are digitally selected such that in use, printing from one of the chips precisely abuts printing from an

adjacent chip to form a continuous print pattern.



~adjacent chip to forma continuous print pattern. MJ115-SG 2 In a
‘particularly preferred form the longitudinal axis of the elongate support
is nmounted normal to direction of novenent of the nedia and the el ongate
printhead chips are nmounted at an acute angle to the |ongitudinal axis of
t he support nmenber. The angle of the printhead chips relative to the

| ongi tudi nal axis of the support may be selected depending on a print
pattern r¥§§ifed. Each printhead chip my have approxinately 1587 dots per
inch (dpi). To sinulate 1600 dpi printing the printhead chi ps may be

angl ed at appmoxjaamf&medwprafe&ea fdrii ethe lloﬁg'lgcilﬁaUQiJIMkheaboh@te sip6iis afpeadéd nomal | y
7.17. The a an.ink reservoi of the
assenbl y Bé eﬁ‘gma%% c'loﬁlt em‘fdﬁaean‘llftrlf TP V%?era d mﬁ? ?eénrogb%agant%ge% difes are
r el easablthe lerginaiiraledtis b{thd dupportmiembeeser voi r. The assenbly may include an ink
supply system for supplying ink to the reservoirs. The ink reservoir of the
assenbly may haysgie @kthé ﬁluﬁfeam%gl'e&ﬁveﬁb t}@ﬂlﬁigiﬁﬂﬂal&ﬁﬁ oﬁtﬁ@duﬁﬂbhﬁhaﬂbé selkbieedi ng

openi ngs n opposed end. Brief cription of the j . The

Pvent D orierea ik LB BRGNSy e AP BT EDNE i R g
acconpanydpig T rsedarg00 idpi paatinghthe ﬁmguacech]pssiwvl& apglédhat egpreliimanehs FOwathe Vi ew,
from aboye f Jyybly, in accordance wth the invention;

Fi gure 2\{0 ltu%malam?ﬁmresP%fafgalfizﬁznal view, from bel ow, of the assenbly;
Figure 3 shows a three dinensjonal, exploded view of the assenbl Fi gure
4 shows a bott B"rﬁ“?ﬁ°§\ﬁ‘abl“a"? Aeink Eeseatef) the Pru“—“ fhgagyeed @e%%g\ﬁ@ssﬂnbt‘ﬂ?ﬁé% a%ﬁc%‘git%l onal
vi ew, fr amilketsompir. Ofefctabl, thsh@iibd ate tleishblpaihsd o Metitkedervoif-i gure 6 shows, on
an enlarged scale, an end view of the assenbly; Figure 7 shows, on the

enl arged 'scal gy z@sel%@l?hh)olﬂﬁlhde@rnﬂk gupgyvsﬁtfemtfcl?@upa@ﬁgimtoxhe EeQbfse 8 shows a
t hree di nensional, exploded view o a pr| nt head rmdu e of the assenbly;

Figure 9 S_hoxﬁlia bOt ! Om fvt!leea\é\éeggly may ave1 %t nozzlg She en cp s%gignleaau%lle%&]n view of
t he nodul e;

openings at an opposed end.

Brief Description of the Drawings.

The invention is now described by way of example with reférence to the accompanying drawings

in which:

Figure 1 shows a three dimensional view, from above, of a printhead assembly, in accordance

with the invention;
Figure 2 shows a three dimensional view, from below, of the assembly;
Figure 3 shows a three dimensional, exploded view of the assembly;
Figure 4 shows a bottom view of the assembly;
Figure 5 shows a three dimensional view, from below, of the assembly with parts omitted;
Figure 6 shows, on an eplarged scale, an end view of the assembly;
Figure 7 shows , on the enlarged scale, a sectional end view of the assembly:
Figure 8 shows a three dimensional, exploded view of a printhead module of the assembly;
Figure 9 shows a bottom view of the module;

Figure 10 shows a plan view of the module;



Figure I 1 shows a sectional end view of the nodul e taken along |ine Xl -XI
in Figure 10; Figure 12 shows a three dinensional, exploded view of an ink
reservoir of the assenbly; Figure 13 shows a three dinensional view of a
flexible printed circuit board of the assenbly; Figure 14 shows a three

di mensi onal , expl oded view of a bul bar arrangenent of the assenbly; Figure
15 shows a three dinensional view of a nultiple printhead assenbly
confi gur a™'Br’¢ and Figure 16 shows, oh an enlarged scale, a sectional side
view of the bonding of the printhead chip to the TAB film Detailed

Descri ption ofFridufea 1 ENoa¥h gonal Andidwdf bR addAstsien Mok link RI-RCE Biggtlange Wi th the
invention is designated generally by the reference nuneral 10. The

assenbly 10 US€S,.82RoUE it Xirr{gﬁsioﬁﬁﬁh@f;oggﬂa\goﬁﬁiirﬁltr@gr@tgr JFeduk&anl2. The

advantage of this arrangenent 1st ity to easily renove and repl ace

any defective podyles 12 in the. assenb 10. This. elimnates ving to
scyap an entiﬁggﬁﬁ?ﬁPﬁéﬁﬁméggﬁﬁﬁP VTﬁ°}¥ﬁ%%%§”%ﬁ§mﬂﬂﬁﬂ?g°f PEMYBf ecti ve.
The assenbly 10 conprises a chassis 14 on which an ink reservoir 16 is
secured. The [Figuistlhenys a tseldimersiond, expleded yipw ofigbhsbarprpngemratiofths assenebl eser voi r
16. Each printhead nodule 12 is conprised of a m croel ectronechani cal

(Menj et) chi p Fik8re(1S klowa thiv®ditnerglogd kiky of amultiptpLprieth&d adsenibiyecotfiganaticngmd bonded
by adhesive 20 to a Tape Autonated Bond (TAB) film 22, the TAB film 22
bei ng el ect 11 ks ARRASELRAh01 LAE sGhhaldhe EIRBRLMIBorikGy TAB 11 m
22 forma sub-assenbly 24 which is attached to a mcronolding 26. The
nicronnld?ﬁ@Té%ﬁPE, in turn, supported on a cover nolding 28. Each nodul e
12 fornms a sealed unit with four independent ink chanbers 30 defined in the
cover DethiledyDB3eriptiomof therawimgsiber s 30 supplying ink to the chip 18. Each
printhead nodule 12 is plugged into a reservoir nolding 32 (shown nost
clearly in Fi gutiatead agéibly inodccdrdageedith \Meliysntion is dedigatedidendrdly @y o kdferéhGe  t hat
supplies the. i Ten ules 12.butt together into t eservoir..16 to
Form o cdurand e FER TG SF pdaud thind SRS ohGhediofics 1 HERELRL brelg

t hensel vesangeneentiptie ktality togesily tsmptyeanérefade antefsetivamhdided 12 mitheassemidiald. Bas

confi gur %ﬁpih&esfh%ﬁgt@sc%'aﬁ'én*ﬂx%gﬂmﬂeﬁ SO0y 186 Ry offe MR 182G dkedihl. The 8 inch
nmodul ar printhead assenbly 10, according to the invention, is designed for

a print speed and inkflow.rate that allows up to 160.page er.mnute
orinting ot 16B 0BT PhBUBIFRpRFE dar PEgt o Bt oBTa I ook REER
pri nt headhoddsdpive,yin uof attadhed wdwresgweistor uct i on, can be nounted in a printer
on the opposite side for double sided high speed printing.

Each printhead module 12 is comprised of a microelectromechanical (Memjet) chip 18 (shown

most clearly in Figure 8 of the drawings) bonded by adhesive 20 to a Tape Automated Bond (TAB) film
22, the TAB film 22 being electrically connected to the chip 18. The chip 18 and the TAB film 22 form a
sub-assembly 24 which is attached to a micromolding 26. The micromolding 26 is, in turn, supported on a

cover molding 28.

Each module 12 forms a sealed unit with four independent ink chambers 30 defined in the cover
molding 28, the ink chambers 30 supplying ink to the chip 18. Each printhead module 12 is plugged into
a reservoir molding 32 (shown most clearly in Figures 3 and 7 of the drawings) of the ink reservoir 16
that supplies the ink. Ten modules 12 butt together into the reservoir 16 to form a complete 8 inch
printhead assembly 10. The ink reservoirs 16 themselves are modular, so complete 8 inch printhead

arrays can be configured to form a printhead assembly 10 of a desired width.

The 8 inch modular printhead assembly 10, according to the invention, is designed for a print
speed and inkflow rate that allows up to 160 pages per minute printing at 1600 dpi photographic quality.
Additionally, a second printhead assembly, of the same construction, can be mounted in a printer on the

opposite side for double sided high speed printing.



MJ115- SG 4 As descri bed above, and as illustrated nost clearly in Figure 8
‘of the drawings, at the heart of the printhead assenbly 10 is the Menj et
chip 18. The TAB film 22 is bonded on to the chip 18 and is sealed wth

t he adhesive 20 around all edges of the chip 18 on both sides. This forns
the core Menmet printhead chip sub-assenbly 24. The sub-assenbly 24 is
bonded on to the mcronolding 26. This nolding 26 mates with the TAB film
22 whi ch,M¥Bget her, forma floor 34 (Fégure 11) of the ink chanbers 30 of
the cover nolding 28. The chanbers 30 open in a flared manner in a top 36

ﬁf OIt hehcgver r)@}@ld@ttcn% 23vd, ndd€ filufi@ted inbd: b1y tmgwa Sof 3B gléaangrf] afitte ha.}naﬂsme Zgr ic,
yI’OpOIC CO ar i arra e (0] ar
seal i ngl yPrfigd gesemRly s %6 thérﬁ‘ fyrgtg%ﬁ’h% § g‘tnﬁ?ﬁ‘toi“(')ontge 8P Ingoaf‘i'lS éegﬁeglz

(Fi gur e "yithatie ati]lib@tvd’ﬂ&&fukl@al]redmloﬂhﬂgupaz o botli §ides.i Thls formedhecoroMemidiGrittieadluct i nk
to the Chlcl]PSt:llb Plag details or clips 44 project fromthe top 36 of the
cover P Clip the cover nolding 28 releasably to the ink
reservoir 16. The TAB film 22 extends up an angl ed side wall 46 of the

cover nol di ng Thsulyawusebly 34 it Rondgdop to t’Efdh‘&F@‘ﬁ"‘ii‘hg 7& Dugmolgipe26matgs wiilihs T4 of t he
cover nolihngwhich, ReaMt,def atilder 35 ABgurd 11MdI2R2 ivd chdintars SOl bﬁtBeb:loﬁar mbieiag eanghsur f ace

for data an r contact pads 48 ure 8 Th t he

m cr onol &?ﬂ%e%@% 1 dered RS i R %’F(’f%ﬁ V(S’be?lh% ggf eﬁnte ﬁﬁm%m}/eb% A

pr i nt headoftregstomerid. Bydroﬁhqbicwpwr Ha ig amdngetdhwe eqoh funieh#a @herroldhur @seam@lmmge fit in
angl ed, %&1 0519 Q*lﬁh% faﬁétmnp 0 stlés%%t(ﬂ%ré ﬂkof Itﬂ%%?s@(lat ﬁtol&tﬁg 32T gﬁher foer voir

16 acts as a ca rr|e provides 1 nk ducts 52 (Figure
7) for faeservpinld tedichipkto ttewhip 18-Magent a, Yel | ow and bl acK (CWK). The four
ink colors are channelled through the individual funnels 38 of the cover
nmol di ng 28 i niSeepekeils @rdlipd #vepdjecrothul e 1. 36 Td eheprovantnivdtirg 280d wlie the Tovebut t  up

to one a%g%%gakeéegggly%tggbegg%mﬁe g.angled fashion as illustrated nost

clearly in dravmngs. This is to aIIowthe Menj et

chips 18 to d| gonal | overlap in order pr oduce c t head
Conbths f1om GrarNRGHLL Piesmcnad 1Eorh ds BEGF b fraboiipt T s
beyond. Theledurglet. Thkkife d81 4650f 2ik. Overmoldinp (R 8¥préVided) tha AR fike 22wilh @ sltabien hi gh.

Pt SO, Al 59 ey DAL SILES Sy, 0 3, L | o Bonded to the
t her noel asti ¢ _act uat or that is attached to a novjing _nozzle asfs?l(;:nbléa The

actuat or has {HCUSEPTM A PicTRYEEE A6 athe cqyre PelBE 28 fogsiT {omm (Ti N)

t hat ar e paithead fhedlet10. Apturdlitg Hfdkiese printhead modules 12 snap fit in angled, end-to-end relationship
on to the ink reservoir 16. The reservoir 16 acts as a carrier for the modules 12 and provides ink ducts 52
(Figure 7) for four ink colors, Cyan, Magenta, Yellow and blacK (CMYK). The four ink colors are
channelled through the individual funnels 38 of the cover molding 28 into each printhead module 12.

The printhead modules 12 butt up to one another in an overlapping, angled fashion as illustrated
most clearly in Figures 2 and 4 of the drawings. This is to allow the Memjet chips 18 to diagonally
overlap in order to produce continuous printhead lengths from 0.8 inches to 72 inches (for wide format

printers) and beyond.

The Memjet chip 18 is 21.0 mm long x 0.54 mm wide and 0.3 mm high. A protective silicon
nozzle shield that is 0.3 mm high is bonded to the upper surface of the Memjet chip 18.

Each Memjet nozzle includes a thermoelastic actuator that is attached to a moving nozzle assembly. The
actuator has two structurally independent layers of titanium nitride (TiN) that are attached to an anchor
on the silicon substrate at one end and a silicon nitride (nitride) lever arm/nozzle assembly at the other
end. The top TiN or "heater" layer forms an electrical circuit which is isolated from the ink by nitride.
The moving nozzle is positioned over an ink supply channel that extends through the silicon substrate.

The ink supply channel is fluidically sealed around the substrate holes periphery by a TiN sealing rim.



on the silicon substrate at one end and a silicon nitride (nitride) |ever
"arm nozzl e assenbly at the other end. The top Ti N or "heater" l|ayer fornms
an electrical circuit which is isolated fromthe ink by nitride. The
novi ng nozzle is positioned over an ink supply channel that extends through
the silicon substrate. The ink supply channel is fluidically seal ed around
the substrate hol es periphery by a TiNsealing rim M115-SG 5 Ink ejection
is prevedB&SBet ween the TiN rimand the nitride nozzle assenbly by the
action of surface tension over a 1 mcron gap. Al mcrosecond 3V, 27 mA
pUl se ( 85nkrl§'é&9®1ﬂbl beSehted Sendd@p thk GEN it dhdi e hi{dB okl Ssserhblf Biethd&abredf shréiyer ,

i ncreasing the heater tenperature by Joule heating. The transient thernal
field call¥® N NPSARESN of the heater layer that is structurally
relieved by an out of plane" deflection caused by the presence of the

ot her Ti N | ayérl mifieseand 8.3/ matputshiS aenolpaiey) s appligd F°§heé?1*ﬁlni“f plele hegjeriyer | ever

arm and fiQrces tﬁeh@at&%%kr@tu@%§ mlh)!atmé Q‘ﬂ@trréﬂ§ent m&'mﬁl fleldc@Resi aR pr‘éﬁéi%ﬂ bth& h an n e |
The nozzl e assenbl y' novenment conbi the inertia an S

of the. | HS I S G RHEIO G0 "o AET S b8 Py JRaSSTFb oo o t hat
causes t haeejiRGhéron of a droplet. Menjet actuation is caused by a
transient thernmal field. The passive TiN |layer only heats up by thermal

conduction af befe £hhoP ke tacGit&Clp 8Rmpilfre rbgmﬂe BRE LEtY arfd ﬁ%ésﬁ@é 53210 sty el
conduction into the substrate and the ink, causing the actuator to return

to the ' &wapdedhesilippgdink supply chymel dg HOéZere%SWbiy§ maY%Ptﬁa‘fﬂé’eFS Wiy ERBATT he

pri nt headishd @addf tRjikGh Bel supplo PladleSto glitutedrpaftivejpREdutediald a0 BSSthé gécien ar ound
5 nicros&ggn S. The nozzle refills and waste heat diffuses within 20

nmi cr osecSHHERA M owi ng a 50 KHz drop ejection rate. The Menjet chip 18 has
1600 nozzl es per inch for each color. This allows true 1600 dpi col or
printing, resMenichrstuption fissrysedipyc egsienp fpal fiplde Thepassive £ fayer o0y hets BARK chi p
18 has 5486hanedkhdlas aféaﬁlbpletr@&ﬁéne Th@ﬁal&en&ﬁ!} fhﬁsxplilﬁgb)s the:ﬁn.al SonflichsnSh@rthe

regi ster, an engg gate, and a drive tranS|stor % n dat a cqqpectlons

drive t ha&"Eiegnd ge ‘%W‘%gﬁfaft&qﬁ?ré? TeBsto JF SEs ROSIOn Thymef ghefeY i PR noz21 e
shi el d. Thdysfrorozid erislvhe|chipily gectadi duoplamcThienédrdp Sjekticpoproqessr takealmr@hd i% waf er

ponded 't 0,418 ol ds Ok UL LR s fiRar BRAEL winhh ot BhEES diBSing MR rifp221 €5

fromforerg artlc es contact Wt j ects and
packaglngw®®emat|on to be high yield.
The Memjet chip 18 has 1600 nozzles per inch for each color. This allows true 1600 dpi color
printing, resulting in full photographic image quality. A 21 mm CMYK chip 18 has 5280 nozzles. Each
nozzle has a shift register, a transfer register, an enable gate, and a drive transistor. Sixteen data

connections drive the chip 18.

Some configurations of Memjet chips 18 require a nozzle shield. This nozzle shield is a
micromachined silicon part which is wafer bonded to the front surface of the wafer. It protects the
Memjet nozzles from foreign particles and contact with solid objects and allows the packaging operation

to be high yield.

The TAB film 22 is a standard single sided TAB film comprised of polyimide and copper layers.
A slot accommodates the Memjet chip 18. The TAB film 22 includes gold plated contact pads 48 that
connect with a flexible printed circuit board (PCB) 54 (Figure 13) of the assembly 10 and busbar contacts
56 (Figure 14) of busbars 58 and 60 of the assembly 10 to get data and power respectively to the chip 18.
Protruding bond wires are gold bumped, then bonded to bond pads of the Memjet chip 13.

The junction between the TAB film 22 and all the chip sidewalls has sealant applied to the front

face in the first instance. The sub-assembly 24 is then turned over and sealant is applied to the rear



The TAB film 22 is a standard single sided TAB filmconprised of polyimde
‘and copper. | ayers. A slot accommpdates the Menjet chip 18. The TAB film 22
i ncl udes gold plated contact pads 48 that connect with a flexible printed
circuit board (PCB) 54 (Figure 13) of the assenbly 10 and busbar contacts
56 (Figure 14) of busbars 58 and 60 of the assenbly 10 to get data and
power respectively to the chip 18. Protruding bond wires are gold bunped,

t hen bond®d'*t56 bond pads of the Menjeté6chip 18. The junction between the
TAB film 22 and all the chip sidewalls has sealant applied to the front

facF in tjh@uéni :Tﬁi& 1sid&&ttae&@4etemealwlzh@ss eﬁmhwmﬁinszzttb@meﬁwwaga cRWflEal aNd
sealant is i ed e nctil o S 0 fo

oI ot el SrEnBrenae Tk S & i VERET XS By BhRSBrerag o b BTl

el ectrical contact because the TAB film22 fornms the floor 34 of the ink
chanbers 30 i rfhe Hexitle PEB 194 dtl 2 ¥ivele sided) omporepiethyt| supplipy the PER Bys P% ofyeash ngl e

si ded conpgn&atmdifiat2 wpraita @osméchﬁls T Beh Corit pads, %lcgmad@wﬂtcb@@ﬁomgul e 12

wi th data connections through contact pads, which interface wt
cor r esporfartses 48 cp Ak EAR ﬁHBZZO?Peéla’&‘FFBT%BS npynieel Bipbuttiggaeltiopship pipthe FAB Simy nt ed
i n abut t i20@lohg thabhMsaskiewal6tdf the Reved ABding NThe AexatcEng i heinaingl iedleatidewal | 46

of the coy The e naln al ned i ectr

Cont net vt PRLEe R iR 22 SSet prflbeeimonilt Hl f ol RSPt gf e REE L By

pr essur e BeBP46Rapf Fadgmeath aa)l alofgrecorrRERdindly m@quxd@wndié# nttht hnkaﬂdvai ooiding
correspo dewa f I 2 of the
ink r egeir}\g/m ?Jlxk = ﬁgq%zpt of & &P%g%%?gég#eﬁéféfﬁg@g%p ch%% 6§ar ries a
62 pin connec emall 64 of _th k reseryoir nol di n of the
ok aservor s it dE R o BluBR 3 Sl A el v e SRt o ovor
nmol di ng M6th ge sidaedl], 32wh$e1 cdvbrenqidingnitelse et whahitheeprihBead snodwle EXis tnated foehe ik
reservoi _ﬁ_slgr%lr lt6h1%e 9 Qgtg&{cﬁ’th%%Ag 11r£ E'fw géa‘%aﬂét h@e%%th%’?@ﬁ 59% dﬂ?lg al%_&?l% of the

PCB 54. ngl e y Tenoval e flex
PCB 54 i dor'easp rameyel Obt}ze mmlealéﬂheﬁ%ﬁ‘c& eis Grefngr byditsl atiop o de dafasmablespiesgpe whi ch

al I ows f@kd @Qﬁil&l'aﬁﬁwsm; §t‘rVe regsqreb&beaaagkeu%@h Bl ibhvadn R Aot We B fit-he
contacts _of the flex and t he B film22. The mcronolding 26 is a

preci si ofR* Pﬁj %‘Elt“i‘eoTh“BrFBT“a? ng made of an Acetal type material. It
accomobdates the Menmjet chip 18 (with the TAB film 22 already attached) and
mates with t héhecoigemolding|26iing pRSisioRinipcinat meldize B&ie( ¢iag uicelaigype materiak It

under si dgcc@fmédifs ik MeAEPLHE NOWAR tRIMA MR BURPRY Ettafc&ﬁ) ;nti GrattOBith b Lavex22 when
they are bonded together. The TAB film 22 forns the floor 34 of the

pri nt hea®l8dde 12, as there is enough structural integrity due to the

pitch of the ribs 68 to support a flexible film The edges
Rib details 68 (Figure 8) in the underside of the micromolding 26 provide support for the TAB

film 22 when they are bonded together. The TAB film 22 forms the floor 34 of the printhead module 12,
as there is enough structural integrity due to the pitch of the ribs 68 to support a flexible film. The edges
of the TAB film 22 seal on the underside walls of the cover molding 28.

The chip 18 is bonded on to 100 micron wide ribs 70 that run the length of the micromolding 26.
A channel 72 is defined between the ribs 70 for providing the final ink feed into the nozzles of the
Memjet chip 18.

The design of the micromolding 26 allows for a physical overlap of the Memjet chips 18 when
they are butted in a line. Because the Memjet chips 18 now form a continuous strip with a generous
tolerance, they can be adjusted digitally to produce the required print pattern, rather than relying on very
close tolerance moldings and exotic materials to perform the same function. The pitch of the modules 12

is 20.33 mm.

The micromolding 26 fits inside the cover molding 28, the micromolding 26 bonding on to a set

of vertical ribs 74 extending from the top 36 of the cover molding 28.



of the TAB film 22 seal on the underside walls of the cover nolding 28. The
“chip 18 is bonded on to 100 micron wide ribs 70 that run the I ength of the
m cronmol ding 26. A channel 72 is defined between the ribs 70 for providing
the final ink feed into the nozzles of the Menjet chip 18. The design of
the mcronolding 26 allows for a physical overlap of the Menjet chips 18
when they are butted in a |line. Because the Menjet chips 18 now form a
conti nuo®Ws""8€Fip with a generous tolérance, they can be adjusted digitally
to produce the required print pattern, rather than relying on very close
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The lid molding 76 has heat stakes 88, (pins that are designed to melt and hold the molding onto

another part) which position and secure the ink reservoir 16 to the punched, sheet metal chassis 14.
Additional heat stakes 90 are arranged along the reservoir molding 32. These stakes are shown after

deformation in Figure 1 of the drawings once the ink reservoir 16 has been secured to the chassis 14.

Receiving formations 92 are defined along the sides of the reservoir molding 32 for releasably

receiving the clips 44 of the printhead modules 12.

As previously described, the sidewall 64 on the side of the reservoir molding 32 provides a
mounting area for the flexible PCB 54 and data connector 66. The reservoir molding 32 also carries

details for facilitating the accurate mounting of the V-and V+ busbars 58 and 60, respectively.

The metal chassis 14 is a precision punched, folded and plated metal chassis used to mount the
printhead assembly 10 into various products. The ink reservoir 16 is heat staked to the chassis 14 via the
heat stakes 88 and 90. The chassis 14 includes a return edge 94 for mechanical strength. The chassis 14
can be easily customized for printhead mounting and any further part additions. It can also be extended

in length to provide multiple arrays of printhead assemblies 10 for wider format printers.
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power supply to the assembly 10, when the assembly 10 is installed, is reduced. During printhead module

12 installation or replacement, these are the first components to be disengaged, cutting power to the

module 12.

To assemble the printhead assembly 10, a Memjet chip 18 is dry tested in flight by a pick and
place robot, which also dices the wafer and transports individual chips 18 to a TAB film bonding area.

When a chip 18 has been accepted, a TAB film 22 is picked, bumped and applied to the chip 18.

A slot in the TAB film 22 that accepts the chip 18 and has the adhesive 20, which also functions
as a sealant, applied to the upper and lower surfaces around the chip 18 on all sides. This operation forms

a complete seal with the side walls of the chip 18. The connecting wires are potted during this process.

The Memjet chip 18 and TAB film 22 sub-assembly 24 is transported to another machine
containing a stock of micromoldings 26 for placing and bonding. Adhesive is applied to the underside of
the fine ribs 70 in the channel 72 of the micromolding 26 and the mating side of the underside ribs 68 that

lie directly underneath the TAB film 22. The sub-assembly 24 is mated with the micromolding 26.

The micromolding sub-assembly, comprising the micromolding 26 and the sub-assembly 24, is

transported to a machine containing the cover moldings 28. When the micromolding sub-assembly and



arrangenment is such that, when the sub-assenbly 98 is assenbl ed, the spade
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The Memjet printhead modules 12 are clipped into the overhead ink reservoir molding 32.
Accurate alignment of the module 12 to the reservoir molding 32 is not necessary, as a complete

printhead assembly 10 will undergo digital adjustment of each chip 18 during final QA testing.

Each printhead module's TAB film 22 interfaces with the flex PCB 54 and busbars 58, 60 as it is
clipped into the ink reservoir 16. To disengage a printhead module 12 from the reservoir 16, a custom
tool is inserted through the appropriate slots 97 in the metal chassis 14 from above. The tool 'fingers' slide ‘
down the walls of the ink reservoir molding 32, where they contact the clips 44 of the cover molding 28.
Further pressure acts to ramp the four clips 44 out of engagement with the receiving formations 92 and

disengage the printhead module 12 from the ink reservoir 16.

-To charge the ink reservoir 16 with ink, hoses 110 ( Figure 3) are attached to the pipes 78 and
filtered ink from a supply is charged into each channel 80. The openings 82 at the other end of the ink
reservoir cover molding 76 are used to bleed off air during priming. The openings 82 have tortuous ink
paths that run across the surface, which connect through to the internal ink channels 80. These ink paths

are partially sealed by the bonded transparent plastic film 84 during charging. The film 84 serves to



mounted on an external surface of the sidewall 64 of the ink reservoir 16.
Actuator V- and V+ connections are transmtted to each nodule 12 by the two
identical netal finger strip busbars 58 and 60. The busbar sub-assenbly 98
is mounted above the flex PCB 54 on the wunderside of the sidewall 64 of
the ink reservoir nolding 32. The busbars 58, 60 and the insulating strip
96 are located relative to the ink reservoir nolding 32 via pins (not
shown) pr%f@éping fromthe sidewall 64 of the ink reservoir nolding 32,
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It will be appreciated by persons skilled in the art that numerous variations and/or modifications
may be made to the invention as shown in the specific embodiments without departing from the spirit or
scope of the invention as broadly described. The present embodiments are, therefore, to be considered in

all respects as illustrative and not restrictive.



procedure determ nes which nozzles of the overlapping portions of the

"adj acent chips 18 are to be used. As shown in Figure 15 of the draw ngs,
the design of the nodul ar Menjet printhead assenblies 10 allows themto be
butted together in an end-to-end configuration. It is therefore possible to
build a nultiple printhead system 112 in, effectively, unlimted | engths.
As |l ong as each printhead assenbly 10 is fed with ink, then it is entirely
possi bl e Mi566nsi der print head w dt hs 16f several hundred feet. This neans
that the only width limt for a Menjet printer product is the maxi num
manuf act ysghke size of the intended print nmedia. Figure 15 shows how a
multiple Memet printhead system 112 could be configured for wi de formt
prlnters Repl ace bIe in f serted
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filtered assakbly fdopesngl 18 exit fromthe underside of the reservoir 118 and
connect up to the ink inlet pipes 78 of each printhead assenbly 10. It wll
be appreci at edn bignfRIs6POS nekibdr If@dndutitink vethinritie pringet housing frawsrse ar hatmedans
and/or nodifications may be made to the invention as shown in the specific
enbodi meM¥ Ut HBut departing fromthe spirit or scope of the invention as
broadl y described. The present embodinments are, therefore, to be £ nsi der ed
in all respeétriurakly of priea groryles deiehaly mopnses 3lqng the, upPofiaepBeragach ofthe o o g
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medi a novenent the assenbly conprising: an el ongate support nenber
for nountaftﬁﬁor%is'?ﬂ M-t he printer housing transverse to the media novement
~path; a plurality of printhead nodul es detachably nounted al ong the support
menber, each @F prifeead ghip pftcRdaerdnlp autial ovmamsRyleat PeiRHERERINHIE WFLA an

array of 1A% &l8S hanehid BSBEGE pMEWEH ) €] ection actuators, such that, the
printhead chip of each nodule partially overl aps at Ieast one adj acent
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mat es W tRe arGQIPhE RRb &S MinsddgRafior mation in the side surface of the
abutting printhead nodule.

2. The assembly as claimed in claim 1 wherein the printhead chips are elongate and extend across
the width of the module with one end extending into the step formation on one of the side surfaces and
the other end extending into the step formation on the opposing side surface of the printhead module,
such that the overlap between the printhead chips of adjacent modules is provided by their respective

ends that extend into the complementary step formations.

3. The assembly as claimed in claim 1 wherein the nozzles within overlapping portions of adjacent
printhead chips are digitally selected such-that in use, printing from one of the chips precisely abuts

printing from an adjacent chip to form a continuous print pattern.

4. The assembly as claimed in claim 2 wherein the longitudinal axis of the elongate support is
mounted normal to direction of movement of the media and the elongate printhead chips are mounted at

an acute angle to the longitudinal axis of the support member.

5. The assembly as claimed in claim 1 wherein the support member has an ink reservoir and the

printhead modules of the assembly are attached to the ink reservoir.

6. The system as claimed in claim 5 in which the modules are releasably attached to the ink

reservoir.



. 2. The assenbly as clained in claim 1l wherein the printhead chips are
el ongate and extend across the width of the nodule with one end extending
into the step formation on one of the side surfaces and the other end
extending into the step fornmation on the opposing side surface of the
print head nodul e, such that the overlap between the printhead chips of
adj acent nodules is provided by their respective ends that extend into the
conpleneﬁ?ﬁ??estep formations. 3. Theldssenbly as claimed in claim!l
wherein the nozzles within overl apping portions of adjacent printhead
chi ps ar¢g. di giThadsbeyhbly @$ @diinetin skiids futdat comprishen i sapPlyisysgenf fHronppdirg ikfto t he
chips pregisely abuts printing froman adjacent chip to forma continuous
print pattern. 4. The assenbly as clained in claim2 wherein the
| ongi tudi nal axis of the elaongate support is nounted nornmal to direction
of movenént ofl 1% pREeMblYAs £laiped R Flaimel ¥ it &gl FteReE P dKiagembly dasipiuitleed at
an acut e naf@h & ohdentl Y sbaBW lat BIdddiglopsamiSat &f opbfded @tpport nmenber. 5. The
assenbly as clained in claiml wherein the support nmenber has an ink
reservoir and the printhead nodules of the assenbly are attached to the
ink reservoir. 6. The systemas clainmed in claim5 in which the nodules are
rel easably attached to the ink reservoir. M115-SG 12 7. The assenbly as
claimed in claim6 further conprising an ink supply system for supplying
ink to the reservoir. 8. The assenbly as clainmed in claim7 wherein the
ink reservoir of the assenbly has ink inlet nozzles at one end and
seal abl e air bl eedi ng openi ngs at an opposed end.



