WO 03/ 086764 PCT/ AU02/ 00766 1 W DE FORMAT PAGEW DTH | NKJET PRI NTER FI ELD
OF THE I NVENTION This invention relates to a w de format pagew dt h inkj et
printer. Worog/opawti cularly, this invention relates to a pcTmuoasemsably for
a wde format pagewidth inkjet printer and to a w de format pagew dth
inkjet printer. BACKGROUND OF THE | NVENTI ON Hi gh vol une, high resol ution
printing is an objective that has been sought by the 10 manufacturers of
wi de format printers for sonme tinme. Wde format printers have been

avai |l abl e to the pWIDE FORM# BAGESWIBBRINISIET BEINTHBERV de f or mat
printers are the Hew ett Packard (HP) 1000/ 5000, the HP 3000/3500, the
Epson 7000/ 10 000 and many others. These printers all have a traversing
pri nt hea (P K i nt medium while depositing ink on the

medi um %%chghtﬁﬁglliﬁggg@@ﬁat these printers suffer frominherent

di sadvant ages, Thiginvertiohaélaies Whewidd fobid gagaw Rithilteet bintet. MbkeatthailaBsi gn of
such printers in order to achieve faster printing speeds at high

resol ut i o8 InveaHen latesdo arpsing pssembi 19F a xdfe Bymapageyrith inkietprigtes gadina i s
the abiligt: i : i.nthead that is capable of generating the
necessarﬁlﬁﬁ%ﬁg@@%@%ﬁqﬁgﬁ%pﬁl{% suitable rate. 20 Further, in order to
achi eve accurate printing, it is desirable that a row or band of the inage

b t j ' ' i ble, d f bly i
ool o pEACRGRPUND OF PHETMENHEN T P indest rabi e for a trivers: ng
printhead to l}ﬁgH%ﬁnie,”hi%H ré’sbhﬁﬁﬁé;rﬁﬁn%ﬁﬂlﬁd‘rﬁectik}b @bt RAd %n%@@ﬁﬁ%y%@_ that a

single printhead incorporating a suitable nuiber of Inkjet nozzlies is
r equil® ed manTifesturets of wide foenatpriters farsbmertiok. Widea $orimab btistefsdtavpbeent heads and

pi ezoel ect r.i rintheads have been avail able for sone tine. K These suffer
P om exceuidple b TG DAY ¥ Grar B 2 RORHG: VR ARG HEFIS or o
been f ourHkwaytt PhekaaP@LF)AB0/5D00,1RS HPS 0803560 tke El%éb'h 7096/1008 aR@ g, dt h
configuration. A nunber of disadvantages associated with such printheads

are set ®thers.n US application no 09/526,504. 30 The applicant has devel oped

a printhead chj I . pr ] I i a ution
as high as 163%‘% (S# pﬁ%{t ﬁﬂﬁélslglgg%ig){ﬁgvegélgg Rﬁ%@% %‘%‘@ﬁfr‘g%’%ﬁ%?ﬁ %I}ﬂn‘?lg%ll’ a ‘ggﬁ)é circuit
f abri cat idepodititdink @ueke mBeiua. Apphtark belissies fitit these: i deffed fforh irtheddove
referenced _applications and patents. Applicant believes that these

pri nt headi@Ay#¥agses Pagiqutasiysvhengticomtoe reule friilimadbe desrgpof such printers in

order to achieve faster printing speeds at high resolutions.

Central to the problem of achieving high printing speeds is the ability to achieve a

printhead that is capable of generating the necessary number of ink dots at a suitable rate.

20  Further, in order to achieve accurate printing, it is desirable that a row or band of the image
be created in as little print cycles as possible, and preferably in a single print cycle. It
follows that it is undesirable for a traversing printhead to be used in an attempt to achieve
high print speeds and that a single printhead incorporating a suitable number of inkjet
nozzles is required.

‘Thermal printheads also referred to as bubble jet printheads and piezoelectric
printheads have been available for some time. These suffer from excessive heat build up
and energy consumption and have therefore been found by the applicant to not be suitable
for use in a pagewidth configuration. A number of disadvantages associated with such
printheads are set out in US application no 09/526,504.

30 The applicant has developed a printhead chip that is capable of producing images
having a resolution as high as 1600 dpi. These chips are manufactured using integrated
circuit fabrication techniques. Details of the chips are provided in the above referenced

applications and patents. Applicant believes that these printhead chips are extremely



2 suitable for use in wwde format printers. The reason for this is that
such chips operate at extrenely high speeds due to the | arge nunber of
nozzl e arwangesant s required in a single chip and due toPchastfoano7es hat
such chips can be driven at an extrenebhy high cyclical rate. The Applicant
has been faced with a nunber of difficulties in order to achieve the
effective use of such printhead chips in wide fornmat printers. One
particular difficulty identified by the Applicant is the effective control
of a nunfigfableffos uelin WiddfdmmadprimensThcreasomifoethes ja deat sathechips opetatgiat Thi s

control nust incorporate the use of effective inage rocessing tools that
are capa®itensly bighspeeds dge o e Z@d’g«? Aglr %tnoézel? é‘ir%‘lgte’f?ﬁgts 66%%9;3@?\8@% th

the phyi%l‘ﬁﬁ\lﬁg e(?togﬁ: Fz{c’(t:ﬂ\tal ﬁﬁh%ﬁ{ﬂs%\éﬁ‘gé Bril¥h & 2R @rﬁel?fhié cABAYRePr i Nt head

chi ps. ul'ty that faces the manutractufers of w de fornmat
printers are TheApplicint bassbeas Saed atithch mirhter fog diffioultiésdnwpder Thashiexerthof t en

result in_the necessity for ensive _heat extraction devi at add to
t he conp$Esatyvg ugh o W@fl BF‘WE‘E%‘? éﬁmf@m‘ %n?ﬁ\éﬁpaﬁcmgﬁﬁ?“ﬁ to a
first aspeatinaf vy e ApprieRiiiOe cHBEIR dofitrBI &V #lBsbe oPSUcAtprRASRBABhips tOr

wi de format pagew dth'inkjet printer, the print assenbly conprising an
el ongat eachigvei ageurateagtrintis g (iuncaittod nowt incempprats the ysq elcaffeciveimagie print er

and is osi ti one n. oper ati.ve,.di stance,. from a pl.at t [ ©a
number o roﬁ?ﬁsﬂltg%%&%& sc_a%ba{? ogprgc%%tsgoaecgﬁn%gﬁgat?aarfa% t§§t1 co?%g? and ?htg{?ead
chips 2febpiyeiBal b \of gk achidVdbIRey aditehtee 6f ihg ubatd @intiesdithipat t he
printhead chips define a rinting zone between the carrier and_the platen,

the Htinting é\@ﬁ@ehélﬁlﬁ@t%tﬁuémyﬁ hepmanfactpressef vade foraRbRripionAs e each
print heﬁgro%mn% Q?%&Qe&’(vftﬁ REaitniRa u:ﬁ;g@{nis'cgﬁ 8ft89fe§ﬁlﬁﬁ1 tfle H!eéé'é?{}} %Ye)é&fnsiQQZﬂ e
arrangenents, each nozzl'e arrangenent being in the tormof "a mcro

el ect r onheh @rirsaionsi¢sicesthhioaddab itleventifiexi) efché pintef. | nk from t he nozzl e
arrangenent; and control circuitry that is positioned on the carrier and is
operatively connected to the printhead chips to control operation of the

pri nt heagMivARY O THE INVENTRONREecond aspect of the invention, there is

provided a wde format pagew dth inkjet printer that conprises a support
structure; 30Aacpidatgen agustaspash efithedntenton,uperens providad a priat assempblyrfor a

e AR B St b RAE e Bebbgarl ot = the i
an elongate carrier that is mountable on a support structure of the printer and is
positioned an operative distance from a platen of the printer;
a number of printhead chips that are mounted on the carrier, the printhead chips
20  being provided in a number and configuration such that the printhead chips define a
printing zone between the carrier and the platen, the printing zone having a length of at
least 36 inches (914 mm), each printhead chip being of the type that incorporates a plurality
of nozzle arrangements, each nozzle arrangement being in the form of a micro
electromechanical system to achieve the ejection of ink from the nozzle arrangement; and
control circuitry that is positioned on the carrier and is operatively connected to the
printhead chips to control operation of the printhead chips.
According to a second aspect of the invention, there is provided a wide format
pagewidth inkjet printer that comprises
a support structure;
30 a platen positioned in the support structure;
a print assembly positioned operatively with respect to the platen, the print assembly

comprising



an elongate carrier that is mounted on the support structure of the printer
and is positioned an operative distance fromthe platen; a nunber of

pri nt headwohBpss7sdbunt ed on the carrier, the printhead chi peT/Ai®engrepr ovi ded
in a number and configuration such thag the printhead chips define a
printing zone between the carrier and the platen, the printing zone having
a length of at least 36 inches (914 mm), each printhead chip being of the
type that incorporates a plurality of nozzle arrangenents, each nozzle
arrangenent bei ng 4hR1dnd8tel@fi®r Hat & mouéPLoRtRGUpFTEGRRRNIrE af thepsinesmahd
achieve the ejection of ink fromthe nozzle arrangenent; and 10 control
circuitry thas positignedianjoperativedisianes Gemytheplagiy i s operativel y connected

to the printhead chi to.control i t he. pri ns; and a
f eed mechani smt hzftn‘fnibeﬁf}gp?é}%%agac h%%e[{jﬁseﬂt%d]u%rg%re tcggle?’t}lé?hﬁlgﬁg%fgﬂf%édi ng a
print medi uBe3qieVided Piincr ad eerfiurativn sucly that iheprintheadvhigedefinered, by

way of exanple, with reference to the acconpanying draw ngs. The follow ng
descri ption ipsintiog zpng katwesn the carriss ind the Pkt th g Ze8c lﬂar%’é‘l%g{}%tfhsqumr y.

chermat o, t i Ko Bas 0] WD Sheh pialtBfs CHEYLARY o bos B BedrpBitlh 2

print assenblaplutalityesfanizgianaengsirents; bechinozela hirengensht beipg imthe formadE® i n
accordance with the invention; Figure 2 sgows a frtonlt( vi ey of tlhe printing
mechani sm of ik plectiomechajeal sysiera i aehieye the pregtion,pidpk figm %‘/F Rt hg

mechani sm of aﬁaﬂg&ﬁerﬁt" Figure 4 shows a three dinensional, external view
of the printer; Figure shows a schematic, three-dinmensional view of
operl@ti ve parts ofcontrel cipuitrit that is Posjtipredeonsthe aarrigr srchis waetatively spnnsgied vi ew
of the printer; Figure 7.shows chematic...side.s i view of a
portion of tﬁgﬂﬁf’r?‘%‘lté?ad %sﬁ%%rﬁgglogﬁgﬁan%@eg %ﬁqeggé@gﬁb ¢ Fi gure 8 shows
an expl oded vj QU4 fHecRihi @R Bapisipésitionsd b theGlippdiestictuit fordesdinhaptistm  Fi gure
9 shows a cross sectional view of an operative portion of the printing
mechani snedivo thaighgBy srinthEZonel02/ 00766 4

The invention is now described, by way of example, with reference to the

accompanying drawings. The following description is not intended to limit the broad scope

of the above summary.

BRIEF DESCRIPTION OF THE DRAWINGS
In the drawings,

20 Figure 1 shows a schematic, three-dimensional view of part of a printing mechanism
of a print assembly, in accordance with the invention, of a printer, also in accordance with
the invention;

Figure 2 shows a front view of the printing mechanism of Figure 1;

Figure 3 shows a rear view of the printing mechanism of Figure 1;

Figure 4 shows a three dimensional, external view of the printer;

Figure 5 shows a schematic, three-dimensional view of operative parts of the
printer;

Figure 6 shows a schematic, exploded view of the printer;

Figure 7 shows a schematic, side sectioned view of a portion of the printer

30 incorporating the print assémbly;

Figure 8 shows an exploded view of an operative portion of the printing mechanism;
Figure 9 shows a cross sectional view of an operative portion of the printing

mechanism,;



Figure 10 shows a high-level block diagramof an inmage processing apparatus
of the print assenbly; Figure 11 shows an expanded bl ock di agram of a page
expansi orwonBseh4 t he i nage processing apparatus; Fi gurePC2/Adlems’éa bl ock
di agram of the inmage processing apparagus incorporating the page expansion
unit; Figure 13 shows a schematic, three-dinensional view of part of a
printhead chip of the print assenbly of the printer, show ng one nozzle
arrangenent of the printhead chip; and 10 Figure 14 shows a schenati c,

t hr ee- di mensi Bigate M iowefa highPleveltHledkddingrein of anlimbge processipgrappaatua opthient head
chi p. DETAI LED DESCRI PTION OF THE I NVENTION In Figure 4, reference nuneral
10 generRintysseailBat es a printer, in accordance with the invention. The

printer 10 hagef RO o EHELA BlobR diddRln SRR o iy GRRETRA 14,

also in accor ce wth e 1 nvention, abov trate. support
st r uct urgrod¢&sing@ppaemsa pair of spaced feet 16 and a | eg 18 extending from
each foot 16._The print assenb 14 i.s nounted the | 18 t th

. 122 i%okéil%/% : on.the |egs . o sSpan the

legs 18. 20 AFigats k¢ thoxy aj¥eg Ao ShiPage PRCEFF g PP ETPYRENGredi a

tray 20 s nq008i SHE8  unft0 Store suitable print nedia, such as paper 22. The
paper 22ﬂh| S %gdhgrolm gnrr’edi a feed mechanismin the formof a nedia roll 166

t hr ough t he pFignte Esshemslayschemaicdthoee-dimeasivakleview of potdf 2pcinthgadethég of oni cs

I 26. | iti d het t I 1 I [
ol act  orfPE PEBhSREHD A NS Soyits Prp e crpioTne SRR uie ' 14°
includesag@ lid 28, with a handle 30, and a front cover 32. The 1lid 28 and

front cover 32 are positioned between a pair of end nol di g{gs 34. The print
asselbl y 14 aFigure Heshows$ sghespitiss threerdipepsigaalyyiew; of & pentheed meduleihafi gat i on.

A stop by n.38 1S. ovided to enable a user to stop operation of the
print SH%Eé%SEag%ﬁﬁlsllﬁhéa%hcg{ppri nt assenbly 14 and its various conponents are

shown in further detail in the remaining Figures. WO 03/086764
" ndi cat cRET AILER PR3 CRETIARAF FHEWVEHBRF® Mer el 40 oenerally

In Figure 4, reference numeral 10 generally indicates a printer, in accordance with
the invention.

The printer 10 has a support structure 12 that supports a print assembly 14, also in
accordance with the invention, above a substrate. The support structure 12 includes a pair
of spaced feet 16 and a leg 18 extending from each foot 16. The print assembly 14 is
mounted on the legs 18 to span the legs 18.

20 A media tray 20 is positioned between the legs 18. The media tray 20 is configured
to store suitable print media, such as paper 22.

The paper 22 is fed from a media feed mechanism in the form of a media roll 166
through the print assembly 14 and on to a take up spool 24. An electronics enclosure 26 is
also positioned between the legs 18 to enclose various electronic components that are
described below. | _

The print assembly 14 includes a lid 28, with a handle 30, and a front cover 32. The
lid 28 and front cover 32 are positioned between a pair of end moldings 34.

The print assembly 14 also includes a color TFT LCD 36 with touch screen
navigation. A stop button 38 is also provided to enable a user to stop operation of the print

30 assembly 14.
The print assembly 14 and its various components are shown in further detail in the

remaining Figures.



the print assenbly 14. As can be seen in the drawi ngs, the printing
mechani sm40 is segnented. In particular, the printing mechani sm 40

i ncl udes WD 03/084J64 pr ocessi ng apparatus, in accordance w PaTiA@®2/00M6ent i on,
that includes nine printed circuit boagkds (PCB s) 42 connected to each
other with correspondi ng connector bl ocks 44. The printing nmechani sm 40
further includes a printhead 41 having seventy-two printhead nodul es 46.
Each PCB 42 is configured to control eight printhead nodules 46. It

follows that RifeuECBis3,4€fefinge ﬁﬁﬁi\&a@@@Eeﬁ@ﬂﬁgﬂhﬂiﬂﬁtb_ﬁagriﬁﬁﬁfgﬂne&aﬁﬁzname
described in further detail below 10 Each PCB 42 includes a print engine

cont r ol Ithe plimEGyenigly 14hAs pachessess imthe daawiges. dessprintingdnechanisiyd9ds  det ai |

bel ow. Each PCB .42 also include jce in the f f
rerory cREREe 1 priib Pt AR PoORIRR 40 hEIASS P BALRARSHE |2 20
chi ps 5QppdhatisDRAMcERbRS wiliDtheanRetiah thy ihtluidaiREinted tincwt bandser t hat i s

descri bed bel ow. Further, each PCB 42 incluydes a qual IB;S%‘ a thentication
(QA) chiEOBs) 43caanpeedio egch athier whh&oupspoRding spanestar bRk ity t he above

referenced Unjyt eeﬁié}nﬁlg%h%ﬁgﬂn%%&& éﬁgud?ﬂ%&agqq 1AV hAEFerd k&t Or e not

set out in thrs desc p erves to 1 nhibit” unauthorized
refillingimheddikodules 46 EacnPEB 4Qds confipnted o c0Birdlk3gto pBinthiead awdditles 46. It o
other functions such as ensuring. t ual ity of int nmedia.used wi.th the
print er fpHowsthahpine Rk s 2 prsPR ldFHC %c%'glﬂéélagé’?q(ﬁiescqgﬁﬁ%g?%lﬁg in fitthet

t hat . per g tifpsisi @l data cables 56 to be connected to the PCB' s 42. Each
PCB 42 is connected to its associated printhead nodules 46 with a flexible
PCB 188. The pEaahtRPGI 4@emdhates aprin0engint cansrollar PEC 43¢ RasBES 818 arpalsoext ends

bet ween ir.. of side | di ngs 61 that are positioned in the end nol di ngs
34. The %é‘“agﬁddﬁ%ﬁﬁtﬁergjﬁ@ﬂg’gg"w'on the chassis 60. The chassis 60 has a
general |y U shapepCB 40sfkosfdtdedh mémeanstege @icefin tinfolm\oimealdrpyhips

positioned on the chassis 60. A chassis nolding 64 of a Iast:A%% Hateri al

i s posi tansrmdreqrartignlasiitisitepefosm of 194 Mbih exteenal BR Ghlﬂoﬁéocﬁ%ﬁﬂég shipfach PCB
42 i s noghted on WS - ] . . sis nol ding 64 defines
a pair o ?%ogggaé%éﬁgéﬁe}o@éaﬁgg?tllaj?c{ng?rdtgétolfﬁtgsfgiggg%gégg\?'s nol ding 64. The
recesses 66 egirng, &chPaBt4R mtludbea qivdisyg hsthenticdiiorg(@A) chip bR sBetril68 4 s

Bl 2ot 11 CatsBiSVeA chip rf i PR e AbovaVDGRR O LT GRN BERFABRRI D078 o
09/113,053 and are therefore not set out in this description. The QA chip 52 serves to
inhibit unauthorized refilling of ink in the manner described in 09/1 13,053, in addition to
other functions such as ensuring the quality of print media used with the printer 10.

20 An endmost PCB 42 includes a serial connector 54 that permits serial data cables 56
to be connected to the PCB’s 42.

Each PCB 42 is connected to its associated printhead modules 46 with a flexible
PCB 58.

The printing mechanism 40 includes a metal chassis 60 that extends between a pair
of side moldings 61 that are positioned in the end moldings 34. The PCB’s 42 are mounted
on the chassis 60. The chassis 60 has a generally U-shaped cross section. A channel 62 of
an Invar alloy is positioned on the chassis 60.

A chassis molding 64 of a plastics material is positioned on an outside of the chassis
60 and the channel 62. Each PCB 42 is mounted on the chassis molding 64.

30 The chassis molding 64 defines a pair of recesses 66 on an outer side of the chassis
molding 64. The recesses 66 extend a length of the chassis molding 64. A busbar 68 is
positioned in each recess 66. The busbars 68 are configured to supply electrical power to

the PCB’s 42.



An ink reservoir assenbly 70 is positioned in the Invar channel 62. The ink
reservoir assenbly 70 includes an ink distribution arrangenent 72. Each

pri nt headwowdos@es 46 i s positioned on a respective ink di FrmAlwRioeise
arrangenment 72. In particular, each prgnthead nodule 46 is renovably
mounted on its ink distribution arrangenment 72 to facilitate renoval and
repl acenent when necessary. The ink reservoir assenbly 70 includes a
plurality of ink reservoir noldings 76. Each ink reservoir nolding 76
corresponds WwAminkfesas®icissdnglsly (70 isipdsdiishede the dnvid chdinel 62.1erinlser voi r

nol di ngs 76 are posi.tione nd-to-end_ al.ong and within the |nvar channel

5o ' EacFEroT AR iy A8 n#fe&a*@bf%% ANSERER) 14 Fach P‘é?tg?Pé]dP%d‘ﬁ?nk

channel S464; %c%?t%hed_oﬁgr@ﬁa@@ﬁ@&ﬂﬁhﬁs‘ﬂ%nﬁ‘ioﬁ'a}ﬁfaﬁ itink y%.qﬁ'ﬁ%ﬁ%ur,%c Thus,
chna a the

effective elongate ink nnel s exten ength o I nvar channel 62.
An end capntehdimodulédoiisreposiablyonewhterhoraits mkdinasbutionkarraagemensi72 tool di ng 76.

The end_.c Iarg{)l di nth 7§ %@S a BI ui'lal i t% of connectors 80 defined thereon

and in af@ﬁ AERY RN FEsHEEE 1i/@_ ThiCEHERhel s 74 when the end cap nol ding
78 is positiongd iQres@&ir RAEHBS) 70 Mklude£$ BluYdity of Tk des38of SmoiliysG@nnect or s
80 are connectable to an ink hose connector 82. The ink hose connector 82

i's, in teehinkgasesvaivnolding A eorefspendsiwithadn asyoaddted piintheadkbmogule 46t Thieol | ows

74 Eacnimocictud il lede RoSRRA IR s daRaf PROBE I b
parti cul @aclekatservidF mekadpT@defidee aphialsty oB4lobgdte Gl dhtnkdland,(éegh Magent a
(M, Yellow (Y)_ and Bl %clé%é)yK) i nks, respectlve%q.) In this 20 case, four

hose40 84 aggommedafing adlifforpaty colere inke Jbpgs sittecting denegterpk gbangbsexieadm i nk

channel s i Ver t he hoses 84 can carry Cyan (C), Magenta (M,
Yel | ow (%n%ﬁh%@h%%@agﬁgéeln&( G and Blue (B) inks, respectively. In this

case, Six hosds & cap enqhdiog 78 edposttioned on@achdmed énly eiservoirinablding 76. Then
defines six ink channels 74. | nstead of six differentl colored inks, the
Si X hosegn%aa&lgﬂf@é&%@wﬁu@hw 9rropazaers &Y ﬂyﬁw‘@é crgpiy2ad 11 alighGRE VI f or
hi gh Spe%épé’étiv@tihlﬂgna%ﬁelk hatyHelehd Secap3holding 783PpHitoncEMafdQ RN ihR
connected (o a respective ink container 86 (Figure 5), so that each hose

84 is comsenoidnoldingsidn Thecomiectorndbirn spni6tabledo an ik hosewoaneciariB2chbanel

o1 oce dUkTEREPaRl SEROMR LrrronRestrEo bl SEPSRbRy R BOBRIR, Flalfiiel) uaes

a pl ural ifay efdh KerPBY CindRYd 6GHEMBRichticH wRRRLITEHRANE inMthdhnEEEN SRt Hse 84
print head nmodul es 46. Each capplgg devi ce 88 i s displaceabl e bet ween an

oper at i veupies thegnk reseiyrir@gsambly &0 wath ink of a particwlay ealpre ot Gammls. ihehlkesgs

nodul e 4 i nhi~bi t L. in J Y AN in which
i nk can gé Cé]j? 8%?2%9% (gﬁ% éé]g% ﬁ\r/ll? ’hea@“@@%@%ﬁ (Bg é%%gg) %@fi %lsﬁ%? 18%‘%’%% thi3
20  case, four hoses 84 are provided. Also, each reservoir molding 76 defines four ink channels :
74. Alternatively, the hoses 84 can carry Cyan (C), Magenta (M), Yellow (Y), Red (R),

Green (G) and Blue (B) inks, respectively. In this case, six hoses 84 are provided. Also,
each reservoir molding 76 then defines six ink channels 74. Instead of six differently
colored inks, the six hoses 84 can carry CMYK and Infrared (IR) inks and a fixative (F) for
high speed printing so that the inks can dry rapidly.

Each hose 84 is connected to a respective ink container 86 (Figure 5), so that each
hose 84 is connected between an ink container 86 and a particular ink channel 74. The
hoses 84 are connected to their respective containers 86 with T-piece connectors 94 shown
in Figure 1.

30 The print assembly 14 includes a plurality of capping devices 88 that correspond
with respective printhead modules 46. Each capping device 88 is displaceable between an
operative position in which it serves to cap its respective printhead module 46, to inhibit

drying of ink, and an inoperative position in which ink can be ejected from the printhead



7 nodul e 46. A canshaft 90 is positioned in the chassis 60. A translating
menber 92 interconnects the canshaft 90 and the cappi ng devices 88, so

t hat rot awpoaaBé7apvenent of the canshaft 90 results in recrpmmead7énovemnent
of the capping devices 88 between their, operative and inoperative
positions. The canshaft 90 is driven with a suitable notor, indicated
generally at 96 in Figure 5. Further detail of the print assenbly 14 is
shown in Figure 7. As can be seen in this drawi ng, the front cover 32, the

lid 28 amddie46aA capvRiit ABisipdGitibhed indBE ENRsis 600A HafflathOmbRber gohe pri nt
assenbly 14. 10 A plurali tgoof ink cartridges 102

_ | I's positioned beneath the
lid 28. mEEsPINARS iercamshifed0 andbthecopring dendcasf8St srethatiotativaak movemeknabdve.

i1 can Be PRBILAED AR R 1 0Re RSB RO cmuiieic®s 88 befired TS cpoct  ve

i nk r esespeitive@ad adopetativé bodiosonmuni cati on wi th each other, when the ink
cartridge 102 is received between the clips 104. A pair of platens, in the
form of an uphescasshile A0 10givengvish ﬁé‘%@blqotmamnn@g@eq? genepallyf at 96 meHignie hi n
the housing 100. A pair of spaced primary rollers in the formof an upper
primary roller 110 and a lower primary roller 112 is provided to displace
t he paper 22 Furtheodefhil bhihe pirinnhssasibBntl iy shekwn TR gterve Asicah bekechf this

positioned at an upper e f t | atens 106, 108, while the lower roller
15 1 < phev o e e et e i Salls TuBa e omibsesbing s hevsna 109 for 2 ar e
confi gurd phift Skéelyassheet of the paper 22 over, consecutively, an inner

surface of the |ower platen 108 and an outer surface of the upper platen
106.10Thus, t h& plysalpsof ik qasisidass 2ds positiongdreneatio tHedid 281 Bachhikl carttilige | ower

roller 1 .S _positioned between .u d and downwar dl y. novj ortions
of the pliOées}orﬁggnerf&ﬁ%g%s f‘f&% edpqwgﬁqcb¥% g° :];1‘\15\?5? SF’(?“‘?‘LE"E%WE%? ng

100. Thepaarofsiipd 144 Maﬁﬂcarﬁbé&bﬁla@ed ABS ¥&esarP FatH {nk daRatieCATY SRRONAS Wi th
the upper primary roller 110. The brush 114 s positioned in the housing

100 so tREECHYReinkapssrvopBacarp ihEyid demmundention evithreash othen, vehrent the tnd housi ng
100. A pi.pe r.L13 i [y ownstream of the brush 114 to bear
agai nstFHt eag%g%iefsr%%?\%grb%w?% Itfééragb%g.hohus, when the paper 22 is displaced

f rom bet ween A lpeiriof platend,fid the3forand ahh@pst@en P06 MY y1o0wek pREenlR.is t he pi nch
roller 118. ret(?i ns. tne gaper 22 against lateral novenent. The upper platen
106 def iRPSLIORH W&E@rt pRPYERSH Y dnigain olspacrdl neimasygpllesin the forpefen upper - A gap

124 | S 49 oiRe UG b Rt RRAHarf RStk DYl g6 iBEd RCLiGRAR Id flber 322 A
t]);rough the print assembly 14. The upper roller 110 is positioned at an upper end of the
platens 106, 108, while the lower roller 112 is positioned between the platens 106, 108. The
20  rollers 110, 112 are configured to drive a sheet of the paper 22 over, consecutively, an inner
surface of the lower platen 108 and an outer surface of the upper platen 106. Thus, the
paper 22 passes over the upper roller 110, while the lower roller 112 is positioned between
upwardly and downwardly moving portions of the paper 22.
A brush 114 is pivotally mounted at 116 to the housing 100. The brush 114 has an
arcuate transverse profile that corresponds with the upper primary roller 110. The brush 114
is positioned in the housing 100 so that the paper 22 can pass between the brush 114 and
the housing 100.
A pinch roller 118 is positioned downstream of the brush 114 to bear against the
upper primary roller 110. Thus, when the paper 22 is displaced from between the brush 114
30  and the upper primary roller 110, the pinch roller 118 retains the paper 22 against lateral
movement.
The upper platen 106 defines an upper printing zone 120 and a lower cutting zone

122. A gap 124 is defined between the upper and lower printing zones 120, 122. A plurality



WD 03/ 086764 PCT/ AUO2/ 00766 8 of spiked wheels 126 is partially received

t hrough the gap 124 to engage the paper 22 and the lower primary roller
112. A crweIbase7aL8 i s operatively positioned with respectrcrmttoreoreéspi ked
wheel s 126 to retain the spiked wheel s ¢126 in position. The spi ked wheel s
126 and the pinch roller 118 are configured so that a suitable tension is
set up in the paper 22 when the paper 22 passes over the printing zone 120
of the upper platen 106. The chassis 60 and channel 62 are positioned above
the pri nof spikedoneeeh2Q6qé pidially HRRiOEd Blrdl Q%est‘h he
channel 625!@2?6 connect edpto aydi spl acerre%ltrthérgr@:%\%?s@nﬁl 9 gg%ﬁ%t@q{lﬂe
chassi s &6 lawer gy eolles 2 1304 crasstfir B8 iscengratively posisioped mithespeetan¢hel 20 when

. ' . ' di bl
et woon SheDuRals L Bhin BF sFRBERhSSIS PrOhbiRRC e sl Vosleliaaay” © 0

di st ancethf parchtrbiéer 118iaRs ¢oidigasdsolRA alakblk EenSidhtiakdt @Ffiﬁ’ Ehegia atingnpand an

inoperattihve position in which the paper 22 can be rel ease romthe

pri nt i ngs BARCr L2Passep eventhe printingzengd 20 19h theaippeplates 186nnect ed to the pi nch
roller 118 w L& . r t he .chassi s, 6 nd
channel 62 ar’gﬁbcﬁﬁ%\%%tgdé %%ﬁél\,%%g i’ gatrmrl%gé‘wﬁ thefp&%flg%oﬁ O, O(%\Xﬁeen t he

di spl acewppet plaeoHf6i She diR8sis 60 apethetobdnnel 62 afei cvahedtad loaf didfigcoangt t he

spi ked vvheeﬂ s. 126 are displ aced fro([ln\glhe upper platen 106 together with the
chassi s BEaitE [i9sodhaiRerhasss oomed g %P‘a&g%@rhe Hepleradifeom degrinfieg udes a
cashaf tzch3226thed ngusify. thifhrichlle. mBURRES 6b 3y bahRIYLELSIR MIE Chassi s

60 and the channel 62 so that, upon rotation o 2, the
chad®i s BtwesnrnIngrative pegitin én whishlthe puntheadanddulesut avwaydiftarmeftdaethepr i nt i ng
zone of . ten 1086, per .idler rollers 136 are rotatably nounted
above tt%ﬁhﬁlﬂ)l %B&I%i[ %q @lﬁ&f(%gg%e Hﬁﬂmpﬂﬁ AN AHIPPHIUY G POSLIQN Wé@laéfl\ﬁ@éﬂeft he
upper pl22 en bkQbleased fidhethepRiting dbs 120! 1 ers 136. A | ower, sprung idler
roller 138 is _mounted on the |lower platen 108 to be partially received
through a gaplheshagsss oGansl channeld2 asqeenngetad enthe pénchThbersidBuvith suitable r ol | er

138 is L Ok | 44 e inst the.l ower pri ol l er
172, TSk R L TP B Bt bR AR ARy 54 L UG rReEd ¥ b
passes Wetlowe that,twhenlthewdisplacémeatt ynechdian 1292 opefded, fig: SiRE Rl ¢ S4nd Ol | er
138. The ri.gt aﬁs?ng@/ 14 i ?cliges a cutting nmechani sm 142 that is nounted
in the BoSHbubIVATSLbH 4B Giwplachd rom the Hapes lven 06 oeethpowith isrchpssin@h 106
The cut tghaghdBiERatlieem i ncludes a cutter 146 that traverses the paper 22 to

cut the paper 22. The cutting nechanism 142 includes an optical sensor 144
so that the clieidisplacegrepbmettemisiopeoicivdena camshafidi3@anda pusher 134. The

pusher 134 is connected to the chassis 60 and the channel 62 so that, upon rotation of the

20  camshaft 132, the chassis 60 and channel 62 are displaced towards and away from the
printing zone of the upper platen 106. |

Upper idler rollers 136 are rotatably mounted above the upper platen 106 so that the
paper 22 is received between the upper platen 106 and the upper idler rollers 136.

A lower, sprung idler roller 138 is mounted on the lower platen 108 to be partially
received through a gap 140 defined in the lower platen 108. The sprung idler roller 138 is
configured and positioned to bear against the lower primary roller 112. Thus, an upwardly
moving portion of the paper 22 is gripped, and passes between, the lower primary roller 112
and the sprung idler roller 138.

The print assembly 14 includes a cutting mechanism 142 that is mounted in the

30  housing 100 above the cutting zone 122 of the upper platen 106. The cutting mechanism
includes a cuiter 146 that traverses the paper 22 to cut the paper 22. The cutting mechanism

142 includes an optical sensor 144 so that the cutter 146 can be stopped when it reaches an



WO 03/ 086764 PCT/ AUD2/ 00766 9 end of a cutting stroke. The cutting zone
122 defines a cutting formation 148 that cooperates with the cutter 146 to
facilitatwooawsi7eg of the paper 22. As can be seen in Fi geca/Ajo2obmse pri nt
assenbly 14 includes an air inpeller 1%0 and a notor 152 to drive the air

i npeller 150. The air inpeller 150 serves to generate an air current
within the housing 100 for cooling purposes. An air filter 153 is al so
positioned in the housing 100 to filter the air passing through the

housi ng &fdbf a e strok8PRe @iktinkdoAna 199 de%s‘é%ﬁttlr%fﬂﬁﬁﬁfcﬁ&t figithg air current
to a sufficient extent to mnimze the build up of dust on the printhead
nodul es AOPEIAes 3t the eutiesrl4pdo Sasdlifatersuttingof ¢hegpapeh22.pri mary rol l ers 110,

112 . 10 th i S. ted on t . 156.
The gear box TaACaHer ioP ik Sea P wh ki S s RIES RS B PP P88 800
cover ed mbton 16216 dive the aMpsilirdi50gFhe3Ar indgellss 150 '&rvedlth BBricrats @h h@r s 110,

112 serve to drjive the paper 22 through the print assen laé 14. A printhead
br acket °oBtent withindhe hopsang 100 fop soolingiumpsan Anainfiksn Bi3ds alsepesiionedrin | egs

18. The [ g i rgctur.e for the.chassis
50" and D aDeRROPIAAKS o'l pROGY AERRES YIRS 150 AN Bnd B 101
st ruct urservestto péreraspferair ehirent tor dufBcisnt b3 fent thaitieis thgbditDup of ElResed to

defi ne opening 1 f passage of the paper 22 into and out of the
print agtE‘SRBP e moaﬂglsa%m lers 162 are rotatably mounted on a tie bar 160

i i 162 Lre 0
that extends REEMERRhENS de89% B u{ehde] féﬁ%@ﬁ@h&é%@%z%&@ﬁé&éd fned so

that the paper 22 20 passes ove ers when e paper is fed
i nt d0t hegoprhiortl S44kas apmpuntad oMladradket Hr Thd garbdss bSeardimscket $56 aret ur al

pur pose jn.th it proyides stryctural riaqidi to.th ri 10

Di schar g%osp%qn?%%o %ap'é? i@d@&f‘ﬁﬁf’&“ﬁ%ﬂﬁb%&% M?ﬁ@d%‘géﬁgb%ﬁéwsafb%. The

di schar q&im&?rkﬁ[@s 160} 132 8eRO %6 8 ANAE paferRahroli B ARSI adnBRSELS over the
di scharge rollers 164 when the paper 22 is fed fromthe print assenbly 14.

Bot h t he medi4 PEsthead Brickstd 5S¢ hepesitiancd in hedobsing 189 endiextords batwdensheredi a

[l dri . t i t 17 ) ti |
(i gur o 165 14 2HORrnad bR 3F HriRadGRapdlt iifoudR'sdl inf ass BRAEST V'Y
posi t i orshdnieh 62 HEheeprintheaditiracket E3TCAINS pio@idRSa sUframeturs i Rhe/uppat idlk72 i s

confi gur eﬂ t ge powered by either a 110V or 220V power supply. Further,
t he powdP %‘iﬁgﬁ y unit 172 is configured so that up to 90Anps 30 can be

drawn from t he,dRNE; ' : ; Do
connected wi Pﬁl powglrgqggﬁ %gﬂ%l?{?? c’?eg%sggpgﬁgﬂ%\gﬁ%%@ﬁ%%g%&t%lﬁéz%rr??1 TP 10,
such as andeutef the psintasserablyditoFeed oliers U pp hse ohabdp mpoanedion awlettar (6@ui r ed
operati ap

z?tl extends Btween the legs 18. The feed rollers 162 are positioned so that the paper 22
20  passes over the feed rollers 162 when the paper is fed into the print assembly 14. The tie bar
160 also serves a structural purpose in that it provides structural rigidity to the printer 10.

Discharge rollers 164 are rotatably mounted on the upper platen 106. The discharge
rollers 164 are positioned so that the paper 22 passes over the discharge rollers 164 when
the paper 22 is fed from the print assembly 14.

Both the media roll 166 and the take up spool 24 are driven with a media roll drive
motor 168 and a take up spool drive motor 170, respectively (Figure 5).

The printer 10 includes a power supply unit 172 that is positioned in the electronics
enclosure 26. The power supply unit 172 is configured to be powered by either a 110V or
220V power supply. Further, the power supply unit 172 is configured so that up to 90Amps

30  can be drawn from the power supply unit 172. The power supply unit 172 is connected with
power cables 173 to various components of the printer 10, such as the various drive motors

to supply the components with required operational energy.



WO 03/ 086764 PCT/ AU02/ 00766 10 The printer 10 includes an ATX not herboard
174 that is also positioned in the electronics enclosure 26. A printhead

i nterf acewoaB®sdié6 i s nounted on the notherboard 174. ThecprAuviermd
interface card 176 is connected to thel‘?i ne PCB's 42 with suitable data
cables 178. Thus, conventional print data supplied to the interface card
176 fromthe notherboard 174 can be converted into a suitable formfor
reading by the various PCB's 42. The printer 10 includes a hard drive unit

180. Conveni emhé PrintePN €0 hrhiilles hh WO XURthedfArd PAINKAGY 818 posildadd i tjf 40
G gabytes. This facilitates the storage of entire imagés to be printed.

The har delgetrqnics gaclosug @6 & priniesdtintgrfacs qarde1 Hois maoutest eh the andtherboard

convent i I . i The drive unit 180 i ,conventi. | . hard

o Tve untTe T bRl eSOl i bkttt i itnd BB VL R gl

f or mat s, catleshl 78SThilke covdlehtibiid pHint R dpplis@io thd iterfARRVART 176 roMiited t he i mage
data is read fromthe hard drive unit 180 is also conventional. As is set

out bel oothsEhasrd Kt e herrenveriggaata asuitabiedarm {oraeasdingby &g vagous RER8I t of

the pri ng?ead technology utilized in this invention. It follows that
transferal of image data fromthe hard drive unit 180 to the PCB' s 42, via
t he pri nt headThew@nttnt@inchidds 4 Rerdadivetuakd 8p) Goeveniehtipihe hiddelrive guit 18oent  of
significant, data transf %Q{E}ti on jgl,?ié articular, w thout the requirenent of

di gital T haYSPGaRASEY Of AL C1gmlas, wcilitpies fgrstorpgreel iiFgimages 1odey| so
connect egriA®Rd ArHEHaA dddudkiCRER '&B{}_I%_Iqleﬁrto B{Bnd@ertod £ANh aUon RS

i on of
the various drive notors and the CD. Detalls of such contrgﬁﬂare 20
set HBut fashiphelhedowedried wnie h3Qs agopiventimnaldrsd drivde wnitandie tixfrefore qapablpr ovi ded
inthis dFsStC“ tion.. The m)tbor fat?d CD cont ollxﬁg PCB .S co&gected to a
cut of 1 Lo TS ity nhenber of {rpas, Sugh AL Y R EEG Bk ABR 38 so
t hat opemmahhein @hidhitBe fhagdatdata i& Peatidfforl the Hagd 866k uh6 18P RS BRGMtibAAIFI gur e
14, the printhead nodul es 46 each include a printhead chi 186. The

pri nt heads éhichoutdwlavapristing of thedmpeesis digitatly corttralied aparwﬁ@é&lemﬁnﬁzsad
d i begl, i , . i.cat| ant S, h_print head
rodul e agehiRipdIEIRERHEHECRCLRRGCR BRGS R G HER AN B 0P REL Mg

posi t i onédve Uriel 3etothePCB&/42)&ld the priathsad inddefaee cQANF6 ichn thke pRIGE witBbul he
flexible PCB 58 associ,at,f:d with the printhead chip 186. Figure 13 shows a
schermat i tedPRyEmsnLe sighficant data sransformatipne iy partiaar; withoytdha eapisementoér use
in the paisnhigd adfooni Romekditiead nodul e 46 includes what are known as
on chip figguci gl 50%58.15%;0# (1: r?p fiducials 258 are essentially in the

f orm of mar ketke interfage chidt176as alsc nomteeted ko gmueortand .G eontpullenPGBdA@2nodul es

46 int thIR{Oll QIt)era %c?necgpthg VazlLrlildus drive motors and the TFT LCD. Details of such control are

20  set out in the above referenced applications and are therefore not provided in this
description. The motor and LCD controller PCB 182 is connected to a cut off switch 184
that is, in turn, connected to the stop button 38 so that operation of the printer 10 can be
halted.

As can be seen in Figure 14, the printhead modules 46 each include a printhead chip
186. The printhead chip 186 can be in the form of any of the printhead chips described in
the above referenced applications/patents. Each printhead module 46 includes a carrier 187
in which the printhead chip 186 is positioned. The carrier 187 defines a suitable connection
zone for the flexible PCB 58 associated with the printhead chip 186. Figure 13 shows
a schematic diagram of part of a printhead chip 186 that is suitable for use in the printer 10.

30  Each printhead module 46 includes what are known as on chip fiducials 258. The on chip
fiducials 258 are essentially in the form of markers to facilitate accurate alignment of the

printhead modules 46 in the print assembly 14.



WO 03/ 086764 PCT/ AU0O2/ 00766 11 The printhead chip 186 is described in
detail in the above referenced US application no. 09/112,767 and w ||

t her ef or ewoaB/ok@edescri bed i n such detail in this specifi eatiaam2/o00msi ef |y,
however, the chip 186 includes a wafery;;substrate 188. A CMOS drive
circuitry layer 190 is positioned on]t e wafer substrate 188 and is
connected to the flexible PCB 58. A plurality of nozzle arrangenents 210 is
positioned on the CMOS drive circuitry |ayer 190. For the purposes of

conveni ence, THSrilikddRaA7 1SS BHEMBEIRIUetALA) the abd\RWBEekdhced S UpSlickdion ThE
printhead chi 2@186 conprises a nultiple replication of the nozzle

ar r angerfh 0941376 apdrwithireeaforsunes be deserih@bin sneh detnil dithis spetifieatitmov e

of an 1 rgReiDhRoER B Rpir 10 RALFR Svorty TR 4B P P adary® ™o

conponeriagerilQ0 &y sieitidned af hhewafef subs @Y 488 hid & dvahéctéd@Whe fieabrmeB §8. such a
fabrication technilaue. It follows that the printhead chicgS 186 can readily

be under st od¥ PBY2liy pEngerle arangearenia )0 sidasitiongd opéhe CMIQP diveaticpitry
155" patif19638h GGGl bf BIABIRAL A0l GAE I iELFBl0 REASAT 2t o'

192 t hat posi tioned on erve an a

si gnal fKiguretlBeTleMBtheadathip 180corhprispas iduitigleteplichgort dfaheradzzlend act uat or
192 includes a s ort, pos ég)4 thgt Jln‘% nmount ed on the CMOS | ayer 190 to
ext end fIGHEFRL n the wates sppstrgind 881188 $a8 Pub@ihe abpvegeferncadappligatiaiges an

act uat OfardpalchSHe hantichd bhib e meAAShRKOERARIBEAM ol % fABRARGS _PoSt 194.

The actuator arm 196 includes a heating layer 198 in the formof an
el ed0r i deghnigveaRepligation eficamprinentsimbeder tl achwye agraducoisial well-kmiwmfeatuser mal

[ [ h ial. j f rf ' ful
or k. on 3 shithereb B he o oy Byl Briolh®af 3R 18857 WAV ot i mg

llayer 19fhdestdod Siyta peie dFRrdnk@%Rill iR Bild of R SabAatibavi ng a coefficient
of thermal expansion that is |ess that that of the heating |ayer 198
defini ng t he Eaghapz#le ampngement 2 wriudes & thermnad beediactngjor E9Rethatios i s

posi ti oned:. i t I r.at t hat the

Bt uat orb ooy SRR QUOS ier 1Y recbile A Honuiety SUBTEOR B SRTOR Bty 1 &

passed tI0onghrtidutarhhatthergal byreirachifhr 100 fhales haubsort pesk 194 2@Risar e

positioned on th %@ Iag/er 190. A roof wall 204 is positioned on the

nozzl e RS OIWE‘PI §ayeri @0 rysxtend feomm e MY Jayentds. Theitheraalbsad  wal |

204 def | fagiapor 192 FilFudel A BEMat0P Grm 10 tHAOR FixkAkd %g\%xgggﬁ 16m tﬁgsﬁﬂﬂéﬁj ection
§ paddl e nenber

port 208 fromwhich ink is e ected, 1n use. 3 is
mount ed 1ost 199eThe actaator arax h9G@6ludes eldating layat $98 incthe form of anchetivat 206. The

addl e nber .212 i.s cqnfi.qured and._.positioned.in the n | e chanber 206
g o that ﬁ%ﬁ%m&ﬁuéﬁlfﬁé’éﬁﬁél%g m’?l‘i‘é’oﬁfé‘&%’t %ﬁ't?‘ﬁlF]?ﬁl If@%?m‘é’é‘ tgéé%?chélbaté]ﬁbve, i nk

i s @pectdalerial is capable of performing useful work on a MEMS scale as a result of expansion

L,

upon heating. The heating layer 198 is positioned on a layer 200 of a material having a
coefficient of thermal expansion that is less that that of the heating layer 198 defining the
electrical heating circuit. The heating layer 198 is positioned intermediate the layer 200 and
the substrate 188 so that the actuator arm 196 is bent away from the substrate 188 when a
current is passed through the heating layer 198.

Nozzle chamber walls 202 are positioned on the CMOS layer 190. A roof wall 204
is positioned on the nozzle chamber walls 202. The nozzle chamber walls 202 and the roof
wall 204 define a nozzle chamber 206. The roof wall 204 defines an ink ejection port 208
from which ink is ejected, in use.

30 A paddle member 212 is mounted on the actuator arm 196 to extend into the nozzle
chamber 206. The paddle member 212 is configured and positioned in the nozzle chamber
206 so that, upon displacement of the actuator arm 196, as described above, ink is ejected

from the nozzle chamber 206.



fromthe nozzl e chanber 206. WO 03/086764 PCT/ AU02/ 00766 12 The act uat or
arm 196 is connected to the CMOS | ayer 190 through the support post 194 so
t hat the weaBiosg6d ayer 198 can receive an el ectrical signactiawanetse CMOS
| ayer 190. As can be seen in Figures I?Qand 9, the printhead chips 186 are
each positioned at an angle with respect to a straight line running the
| ength of the printing zone 120. This facilitates a neasure of overlap at
adj acent ends of the printhead chips 186 to ensure printing continuity. It

is clear fronThdenalenen Bias enaReciRd HBENIDA! 18500 kisas ﬂ’i@%u]i?}%ﬁejt GIR%EGN S

that a 1E)agewi dt h gri‘nt head including printhead chips as™descr ove
can i ncotYordha thpheasingayepd9s eanetaivenarr eleeignalsignal fromfthé CM@S talyet 190y

using the pri hj 186 it JisS..pOssi.bl or the print assenbly 14
to have over ‘gés&ﬁlaa%y§g}sl?r§ﬁ§§%8 %ng?hg P&Pk‘&ﬁgsﬁ@ﬁﬂéga{ﬁ%‘g??%we RLE over
200 000 ahgteswitiarespect o b Blr&ightdmetrignip@ iR ertth btHeRinBhl RbANROZPRR 120. In
one partjcular exanple, the seventy-two grl nt head chrps 186 provide a

print wil@eitags amessurarinveriap ptadiment codeoribe priathead ghige dBhtosenswe. The

nozzl e ; 10 of each chip 186 are positioned side-by-side in two
r ows ina%r{@ﬂggg@meugtfashi on. It follows that true 1600 dpi printing can be.
achi eved wi t Ht istodear fironmthieesbdve tefgaenct8 €nikd Skatgy dpplibaishs ahd patd@iSiHabgr ef or e

i ncludes_ 7680 nozzle arrangenents 210. Each nozzle arrangenent 210 is

i ndepeno@ﬁ?‘i"&}mbmtkﬁqqa’é‘ﬂlu %gtgq@tfp@échp@s f‘%g@jc’é@?d ghoye AR BICPIPPERLe ¥R B3%bn
demand. 0dsi0zAkE | ' ' j : d: i - n Very
Large 20 Scal e ?ﬁ? %@%ni@éo%@?{l/%‘glg ?ﬁilgg%%fgg(%é t Q?Ad?(ggqsu S/lt'clii%(}(%?lﬁgegfgg)i n the
aboVi® r dhepanigesembly gHite haveomesr andamaiss20000ABzale meangdments. Ttellows that

manuf act yrj igu used, each nozzl.e . arrangenent 0 can be as
little aogleﬁg&)né @r:%ﬂ% gwe%el?m%ﬁ‘ii an &elpgﬂ%tzéa@ﬁh%?ri‘m‘ﬁ’ezé’&e&ﬁ&én PEBPEHCUREVe a
surf ace exampledthelsevdrte tws pAAtheichigEBGaviae ta?ﬂn? Width 0P57 83dhe ARl B2

arrangenent 210 are such that it is capable o being driven at a cycli cal
rate of 9 mogzlgerrregemsts 219. associ at ed PEC 48. This pernits printing of up

to 21.6 billi Qi histysfive th d
eet  per. hout A ARaRRREer LR Jralh BB {SHRR JoRliona e RRRIR RS TS
associ atrews RCBstd@genéd fashibe. I Fellaws|tieat tRREB 666 dpi pridtilgl canbe bitatvedanith fileexi bl e

PCB 58 is‘né%n ect eq o the CMOS | ayer 190 of its 30 associated printhead
chip 188" cepelie is a page rendering engi ne application specific

i ntegrated Ciggehlinthead chip 186 therefore includes 7680 nozzle arrangements 210. Each
nozzle arrangement 210 is independently controlled by the PCB 42 to eject a 1-picolitre
drop on demand. The integrated circuit fabrication technology used is based on Very Large

20 Scale Integration (VLSI) technology that is fully described in the above referenced
applications and patents. As a result of the manufacturing techniques used, each nozzle
arrangement 210 can be as little as 32 microns wide. This allows each printhead chip 186 to
have a surface area as little as 21 mm?.

The characteristics of each nozzle arrangement 210 are such that it is capable of
being driven at a cyclical rate of up to 80 kHz by its associated PEC 48. This permits
printing of up to 21.6 billion drops per second that provides thirty-five thousand square feet
per hour at 1600 dpi.

Each printhead chip 186 is connected to its associated PCB 42 with the flexible
PCB 58. It follows that each flexible PCB 58 is connected to the CMOS layer 190 of its

30 associated printhead chip 186.

Each PEC 48 is a page rendering engine application specific integrated circuit

(ASIC) that receives input data relating to compressed page images from the printhead

interface 176. The PEC 48 produces decompressed page images at up to six channels of bi-



(ASIC) that receives input data relating to conpressed page i mages fromthe
printhead interface 176. The PEC 48 produces deconpressed page i mges at
up to sixwohansebs of bi WO 03/ 086764 PCT/ AU02/ 00766 13 IperedUdoO766at a as
output. It wll be appreciated that eaEf,f PEC 48 conmmuni cates with eight
printhead chips 186 in this exanple. Each PEC 48 is capable, however, of
comuni cation wth up to sixteen such printhead chips 186. In particul ar,
each PEC 48 can address up to sixteen printhead chips in up to six color
channel sleadl dbbd4R8s birip8e [159R1 be dppfeRidi@Vhat dheh PBECAR ciiEbufiBatad WRMBigher a
12.8-inch printhead width for fquI bl eed printing of A3, A4 and letter
pages. Basrhqadchipg 186 in dhiv exampple Lagh KBS 4%is cupable, hoasgsen plagommeniFRion48 can

accept j j ny.. ra. C cce cont gone data
e o Bl bt Bl b A iR ol S TRl R R P R SRR B o
cont one gaen printaead dhipsin upabeix cofachanttl AdGiC00ameLk. ItakdwIER Bhi S
configured to define a nechanismfor arbitrary mappi ng of 1input channels
to out putEC A8 aHaws formi2. Pchgginthead width fomfull flecdprining ob M3i At mgd destes f or
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ot her c nels. In this exanple, data input is typically based on CWK for
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i nk channel s. The P 48 | configured to generat a fixative channel
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i nput resol uti'ons and out put resol uti ons by neans of arious scale

f actdr s. Additiomdlly, eachrifii@©43 iseonéigped tedefingt puechapisol {or iaditrary nb@pdgd i .
However,. the PEC 48 does.not.stor data to.this.effect. 20 Each PEC 48
"5 oo Byt o B el IR PrES 8 8B o Rhkthe pEeoREinitur BE
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i nt er f acissexample, date gy ipePicpiy based pp fior seene pimting, K4gr a bislevel t he
rac e s Sy | il o L
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be responfixdtive chhmrel fdrdfagiprintihnggppdfcatisrisy a portion of a page. It will be

appreci ated tha ining,. synchroni zation functjonality with partial page
rendering al B Pﬁ@"??bﬁ@nﬁg@e t¢ Be Frolufign agnaptic oHp meansiBat eaeh BEGAS ve

printingg i i j i Nt 1 f or mat
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requir edthe PEC 48 does not store any data to this effect.

20 Each PEC 48 is also configured to be page-length agnostic. Each PEC 48 operates a
printing band at a time and a page can have any number of bands. It follows that a “page”
can have any reasonable length.

Each PEC 48 defines an interface so that it can be synchronized with other PEC’s
48, as is the requirement with this invention. This allows a simple two-PEC solution for
simultaneous A3/A4/Letter duplex printing. This also allows each PEC 48 to be responsible
for the printing of only a portion of a page. It will be appreciated that combining
synchronization functionality with partial page rendering allows multiple PEC’s to be
readily combined for alternative printing requirements including simultaneous duplex
printing, wide format printing, commercial printing, specialist high contone resolution

30  printing, and printing applications where more than six ink channels are required.

The following table sets out the features of each PEC 48 and its associated benefits.

Table 1. Features and Benefits of PEC



The follow ng table sets out the features of each PEC 48 and its associ ated
benefits. Table 1. Features and Benefits of PEC WO 03/ 086764
PCT/ AU02/ W0 8086784 Feat ure Benefits Optim zed print archipcactieemoicn 30ppm

full page photographic quality col or inting froma hardware desktop PC
| 8m cron CMOS High speed ( >3 mllion transistors) ow cost [Egli
functionality 1.8 billion dots per second Extrenely fast page generation

15,000 lines per second at 1600 dpi 1.1 A4/ Letter pages per PEC chip per
second |1 chip dmb;ytgse up to 122,880 nozzles owmgggtspage vmtﬁh prinilers 1

chip dri ta | nt page
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r esol ut i(G1 "o taRdstos e art wWEeWCPHW bandwi dth from PC (e.g. over |USB)

et page lag expansi on Gener at esiHightfarchenalie paper Stochastic di spersed dot
di t her (& bitlivhldyts peiDBREdRd] mage Hktﬁﬁmel}yfastlﬁ@gd@h&ﬁtuﬁffects Har dwar e conposi t or

for 6 | R0 ARG peF Rrd: 1600 dptli i A/ Takbd Fa god STPEC BB fer Wdcpl ©_CoTPemsati on
Ext ends Hp&-hthe ead e and i | orspace ]

agnost i JWF?B?@ 12780 n97les [R% 6ot Pagg i tﬁ@&éte%gources i ncluding GH, CWK,
spot, CllEchip drivie$ yp todxaddipbunes, Y06 Ghjtjnters EERisah dhippbrgmgdCol or space

N

conver si lnkihcgféﬁ'intél’ﬂﬁ'dm@ni{o I O&ly 1 Q%ﬁ@é’\d Sl A Tealilly B 1b@CEst 20t i C
Vor ks w mg | reW| re) et hernet I EEE1284
(Cent r o Cexpansion )
ﬂow memory requirements in printer
L ossless bitplane expansion high resolution text and line art with low bandwidth from PC
(e.g. over USB)
[Netpage tag expansion Generates interactive paper

Stochastic dispersed dot dither Optically smooth image quality
No moire effects

Hardware compositor for 6 image [Pages composited in real-time

planes ,

Dead nozzle compensation Extends printhead life and yield
Reduces printhead cost

Color space agnostic Compatible with all inksets and image sources including
RGB, CMYK, spot, CIE L*a*b*, hexachrome, YCrCbK,
SRGB and other

Color space conversion Higher quality / lower bandwidth

Computer interface agnostic Works with USB1, USB2, IEEE1394 (Firewire),
ethernet, IEEE1284 (Centronics)

Variable page length Print any page length (up to 64 km)

Cascadable in resolution Printers of any resolution

Cascadable in color depth Special color sets e.g. hexachrome can be used

Cascadable in image size Printers of any width

Cascadable in pages Printers can print both sides simultaneously

Cascadable in speed Very high speed printers can be built

Fixative channel data generation  [Extremely fast ink drying without wasteage

Built-in security Revenue models are protected

Undercolor removal on dot-by-dot [Reduced ink useage

basis

Does not require fonts for high No font substitution or missing fonts

speed operation

Flexible printhead configuration [Many configurations of printheads are supported by one chip
type

IDrives Memjet ™ printheads INo print driver chips required, results in lower cost

directly




Cascadable in resolution rinters of any resolution Cascadable in col or
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si nul taneously Cascadable in speed Vefy high speed printers can be built

| xative channel data generation Extrenely fast ink drying w thout wasteage
3wilt-in security Revenue nodels are protected ndercol or renoval on
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configurjation any configurati opsu@fgedri nt heads are supported by one thip
type Drives—venet—ThMprmtheats—Noprint—drt+ver—ehtps—regut+ed—results in
| ower cost directly WO 03/086764 PCT/ AU02/ 00766 15 Determ nes dot

accurate ink Isrigge 16otHRMSS shetla brkk Ainssing 8f theFECI TR PHIGSHShRI hn | nk
| cartridges In Figure 10, there is shown a bl ock di agram of the PEC 48.
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for a printhead interface 226 that communicates directly with the printhead chips 186 of

each printhead module 46.

As can be seen, the PEC 48 performs three basic tasks. These are:

a) Accepting register and DRAM access commands via the low speed interface
220 (or from the external DRAM chip 50).

b) Accepting DRAM write accesses (typically compressed page bands and
register command blocks) via the high speed interface 214.

20 c) Rendering page bands from the external DRAM chip 50 to the printhead

chips 186.

These tasks are independent. However, they do share the external DRAM chip 50. It
follows that arbitration is required. The PEC 48 is configured so that DRAM accesses
required for rendering page bands always have the highest priority.

The PEC 48 includes control circuitry in the form of a PEC controller 228 that
provides external clients with the means to read and write PEC registers, and read and write
DRAM in single 32 bit data chunks.

The DRAM chip 50 is connected to memory storage control circuitry in the form of
an SDRAM controller 234. In turn, the SDRAM controller 234 is connected to memory

30  storage control circuitry in the form of a DRAM interface unit 236.

The PEC 48 includes a data bus 230 and a low speed serial bus 232. Both the

SDRAM controller 234 and the DRAM interface unit 236 are connected to the low speed



220 (or fromthe external DRAM chip 50). b) Accepting DRAM wite accesses
(typically conpressed page bands and register conmand bl ocks) via the high
speed i ntwofiaoes7844. 20 c) Renderi ng page bands from t he extrsttnaboRAM chip
50 to the printhead chips 186. These jasks are independent. However, they
do share the external DRAM chip 50. It" follows that arbitration is
required. The PEC 48 is configured so that DRAM accesses required for
renderi ng page bands al ways have the highest priority. The PEC 48 incl udes
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The hig d.interf t.h 22 and t he ne | oader/formatter
unit ar Z\bﬁf?ﬁ’ ci ‘?@cf‘n[?ié’nf’??él gﬁ@tﬁ%"a‘i 0Q-nce the PEC 48
prints page bmﬂéfcﬁrmmﬂ@v%&@@c&m Bisio? Heamited éﬁ% t he
hi gh- speed i nterface 214 before printing garﬁ beéal n. nieﬂh\% hl% PEC 48

is r]é)ndedeisﬁ@eldmﬂﬁi via the PEU, band B+1 can be Ioaded to DRAM V\hl | e band
B+1 is being expanded and printed, band B+2 can be |oaded, and so on. In

the follow ng tabl W?f[ﬁn mﬁ]ﬂ f the PEC 48 nenti oned above
are 10 descri bed ?ll’lg? i‘ﬁ%'ab e gme% ﬁhl n PEC-(high l'evel) unit unit

name r effer-ent teseri; L;UII Cf"%"m“,n..,—ru. FHORAM- n%cpface HH-E—236
rovi des th‘é11 erfaHPé Rype DRA:]/F‘F Qéﬁilcﬁ rite acC&SEIRYM { he vari ouép PEC
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DIU IDRAM interface unit 236  [Provides the interface for DRAM read and
write access for the various PEC units. The
IDIU provides arbitration between
competing units and passes on DRAM
requests to the SCU.

HST High speed interface 214  [Provides external clients (such as the
microcontroller) with the means to write to

‘ DRAM.
LLFU ILine loader formatter 224  [Reads the expanded page image from line
unit store, formatting the data appropriately for
the Memyjet printhead.

ILST Low speed interface 220  |Provides external clients with the means to
send commands to the PCU and receive
register reads.

PCU IPEC controller 228  |[Provides external clients with the means to

read and write PEC registers, and read and
write DRAM in single 32-bit chunks.

PEU Page expansion unit 222  [Reads compressed page data and writes out
the decompressed form of the same to
DRAM.

PHI Printhead interface 226 s responsible for sending dot data to the

emjet printhead segments and for
providing line synchronization between
multiple PECs.

SCU SDRAM controller 234  [Provides the DIU with access to the external
unit DRAM.




conpeting units and passes on DRAM equests to the SCU. SI Hi gh speed

I nterface 214 rovides external clients (such as the crocontroller) wth

t he meanswoe3msé7t€ to RAM LLFU Line | oader formatter 222caad®2n0bmse
expanded page image fromline nit stoge, formatting the data appropriately
for he Menmyet printhead. SI ow speed interface 220 Provi des external
clients with the neans to send commands to the PCU and receive register
reads. CU EC controller 228 rovides external clients with the neans to ead
and wite PEC registers, and read and wite DRAMin single 32-bit chunks.

EU age expansion unit 222 Reads conpressed page data and wites out he
deconpr essed A8rexpaided hlock shagram of AU B2 tsishowe dal Figure! ¥.do theXfeBowing

responsi r dj d dat.a enj et printhead segnents and for
rovi di ngghﬁhieh%svfﬁgﬁsr%Oglﬁl%oggfltéﬁ?b]&%@é%%ﬁ{ﬁ ({gf?ﬂbge Y SCU SDRAM control | er
234 rovides the DIU with access to the external unit DRAM WO 03/086764
PCT/ AU02/ 00766 17 An expanded bl ock di agram of the PEU 222 is shown in

Figure 11. In the l.l gwi n table, fhe varjous c opnents of the PEU 222
are described bri e&%’i}‘?g ap “ew'%l?mbﬂg"té"m‘ﬂ?hnﬁéﬁ‘éﬁg’ﬂgnsi on Unit (high

| evel ) umH—an-—hare—+elerene E—%FFE’—&'—-QGKGH—HMWM 0. one
decoder |uff¥t 238 EXUGRAMe pEG EEfEIsPEsLEReRRlnt one  afeYCrRHEN Wi t es
deconpr 3E8W Bont one—to DRAM-CLBL Contonelline buffer 240 Provides]line
buf f er i nGDHet W %o%coder unit 238 Expands JPEG compressed contone
‘ layer and writes decompressed contone
to DRAM
CLBI  (Contone line buffer 240 Provides line buffering between CRU
interface and HCU
CRU Contone reader unit 242 Reads expanded contone image from
DRAM
IDNC Dead nozzle compensator 244 Compensates for dead nozzles by error
diffusing dead nozzle data into
surrounding dots.
DWU  |Dotline writer unit 246 Writes out the 6 channels of dot data for
‘ a given printline to the line store DRAM|
HCU Halftoner compositor unit] 248 Dithers contone layer and composites
the bi-level spot 0 and position tag dots.
LBD I ossless bilevel decoder 250 Expands compressed bi-level layer.
SLBI  [Spot line buffer interface 252 Provides line buffering between LBD
and HCU
TE Tag encoder 254 Encodes tag data into line of tag dots.
TLBI [Tag line buffer interface 256 Provides line buffering between TE and
HCU

A first stage in page expansion occurs along a pipeline defined by the CDU

238/CRU 242, the LBD 250 and the TE 254. The CDU 238 expands a JPEG-compressed
10 contone (typically CMYK) layer. The LBD 250 expands a compressed bi-level layer

(typically K), and the TE 254 encodes data tags for rendering (typically in IR or K ink) at a
later stage. The CLBI 240, the SLBI 252 and the TLBI 256 receive output data from this
stage.

The HCU 248 carries out a second stage. The HCU 248 dithers a contone layer and
composites position tags and a bi-level spot0 layer over a resulting bi-level dithered layer.
A data stream generated by the HCU 248 is adjusted to create smooth transitions across

overlapping segments or printhead chips 186. The HCU 248 is configured so that a number
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printed in lﬁﬁi ink is not available or for testing purposes. The DNC
244 car r PREE a‘éd P‘I"ﬁs?fhtostpﬁgﬁmh%ﬁ fgriace 220y ua athéFﬁﬁl:%IZmAh@\mp@h@éQtes f or

FIFO accepts data from the line loader/formatter unit 224 at pclk rate, while the printhead
interface 226 removes data from the FIFO and sends it to the printhead chips 186 at a rate
of either pclk/4, pclk/2 or pclk.

Figure 12 simply shows the PEC 48 incorporating the exploded PEU 222.

The printing benefits associated with the printhead chips 186 are set out in detail in
the above referenced applications and patents. However, some benefits are particularly

20  important when applied to wide printing formats.

A particular benefit is the high number of nozzle arrangements 210 per printhead
chip 186. This facilitates extremely rapid printing in that a single print cycle can achieve an
image band. It follow that it is not necessary for further print cycles to be used to fill in
“missing” dots as is the case with a scanning printhead.

The PEC’s 48 provide the necessary synchronized control of the printhead chips
186 as described above. Furthermore, as is clear from a number of the above referenced
applications and patents, for example 09/113,053, the printhead chips 186 allow for the
conversion from analogue printing processes to fully digital processes. This allows for a
substantial amount of flexibility and speed. Digital control of the printhead chips 186 is by

30  means of the PEC’s 48. The fact that the PEC’s 48 digitally control the printhead chips 186
allows for the high printing speed of up to 21.6 billion drops per second. In particular, the
need for separate printhead.chip drivers is removed, which is key to the high printing speed
of the chips 186.



dead nozzles in the printhead chips 186 by error diffusing dead nozzl e data
into surrounding dots. Bi-level, six channel dot-data (typically CWK-IRF)
gener at edwprsg@eabove stages 10 is buffered and wittenPamtAttoe/nareset of
line buffers stored in the off-chip DR via the DW 246. In a final

stage, the dot-data is | oaded back fromthe DRAM formatted for the
printhead, and passed to the printhead interface 226 via a dot FIFO (not
shown). The dot FIFO accepts data fromthe line |oader/formatter unit 224
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would not be practical choices when attempting to achieve the printing characteristics of the

printer 10. As set out in the above referenced applications and patents, such printheads are
20  not suitable for providing the high density of nozzle arrangements achieved with the
printheads of the above referenced matters. It follows that, in attempting to apply thermal
and piezoelectric printheads to a wide format printer, it would be necessary to have a
relatively wide printing zone so that overlapping of printheads could occur to the necessary
extent. This would immediately raise the problem mentioned above. Still further, especially
with the thermal printheads, a suitable cooling system would be required to keep the
temperature in the printing zone at a reasonable level. This would also increase the cost to
an unacceptably high level.
In order to achieve an appreciation of the speed of the printer 10 at a resolution of
1600 dpi, the following comparative table is set out below. It should be noted that the
30  purpose of the following table is simply to illustrate the speed of printing and is not

intended to denigrate the various printers used for comparison.
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intended to denigrate the various printers used for conpari son.
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03/ 086764 PCT/ AU0O2/ 00766 20 Wde Format Printers Z CEM Print head Print

Wdth (inches),

552, 960 614, 400 675, 840" 737, 280 Max.
dpi ) 17, 638 {@0hS ﬁ&nﬁﬁpw%oﬂzﬁl, i3GErg] agnit3RyiR2 carBbe high, thiveks ofbakemercial

Resol uti on Speed S
manufacture O SU.C
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g dev1ce

vant

sq ft

S 18 ?gaetnge?y l%w &t tmﬁows ﬁlatt %p{)hcant envisages that the

cost of manufacture of a wide format printer in accordance with this invention will be

comparable to the cost of manufacture of the wide format printers listed in the above table.

38.4 44.8 51.2 57.6 64.0 70.4 76.8 CD Nunber of Printhead
Chi ps 48 56 64421y S8y BRse of MM REhe $hiadsl stm

print speed

t&f‘&}&%@ R A 120
at 1600 x° 1600

It will be apparent to those skilled in the art that many obvious modifications and

variations may be made to the embodiments described herein without departing from the

spirit or scope of the invention.



HP 1000 / 5000 600 x 600 120 146 171 195 220 244 269 293 HP 3000 / 3500
600 x 300 72 244 285 326 366 407 448 488 Epson 7000 / 10000 720 x 720 90
195 228 2w0 030867826 358 391 () Encad Novajet 800 600 x 60@CIALEB0BE4 244
275 305 336 366 0 Getag Arizona Draft;node 444 40 46 53 59 66 73 79 2)
G etag Arizona 309 x 618 220 80 93 107 !LZO 133 146 160 ) Col orspan Mach
X11 600 x 600 115 153 178 204 229 255 280 306 Canon BJW 9000 600 x1200 72
244 285 326 366 407 448 488 Miutoh Al batross 792 x 792 65 270 316 361 406
451 496 %vi CcIiMnd Hi Fi Jet 720 x 720 96 183 214 244 275 305 336 366 Nur
Fresco 360 x 360 300 59 68 78 88 98 107 117 As is known by those of skill
in the fabrication of integrated circuits, while a set up cost for the
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Appl i cantompridispges that the cost of manufacture of a wide format printer
in accordance with this invention will be conparable to the cost of
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PCT/ AU02/ Q0766 . . VE CLAIM1. A pri.nt assenb for a w.de_ fornat
pagew dt engnR’joé(ld%él“i‘ ﬁtnB%,Be’E "H'éll omfistration gyah that tt&%ﬂ%‘?&‘%ﬂfé‘%ﬁﬂe&nﬁﬁgat e
carrier phding HndBeHcBRkR Qrid BHRROPThteR the! ?gﬁﬁ% Rine1AGinRal 1812 ofRd 1S

positioned an operative distance froma pla the prirnter a nunber of
pr i nttheal¢agFopacher 9 14amm) mach padthead chip beiag of the, typdhapincophmtss aghigelity bei ng

provi ded in nunber and cqnfiguration such. that the i nt.head chi ps define
a print ?fnrbozglg PeENEEH e?ﬁ’enoczgtéﬁnéapg%ﬂﬁ%%ﬁ@gbﬁ‘ Q'leé}fmgﬁ@ M nti ng zone

havi ng aecleemnrghdthaficaltsyseml 16 ashieibthi Bfeb®on 6OihK oM the@dEHe RfrbiiciRaAd aflli P

bei ng of the type that incorporates a plurality of nozzle arrangenents,

each nozzl e af¢niohewatry et Higpasiionge on Herpapier andiicorsratvebegons rheal

t t Q- | t j ' f el | t; d
Cont rol - BRI s SR B Ao ot M oo BT Er 2nl 12 oper at i vel

osItione Tier and is operatively
connected to the

2. A print assembly as claimed in claim 1, in which each printhead chip is the product
of an integrated circuit fabrication technique carried out on a silicon wafer substrate that

incorporates CMOS drive circuitry for each nozzle arrangement.

20 3. A print assembly as claimed in claim 2, in which the printhead chips together

incorporate at least fifty thousand nozzle arrangements.

4. A print assembly as claimed in claim 3, in which the printhead chips together

incorporate at least one hundred thousand nozzle arrangements.

5. A print assembly as claimed in claim 4, in which the printhead chips together

incorporate at least two hundred thousand nozzle arrangements.

6. A print assembly as claimed in claim 5, in which the printhead chips together
30  incorporate between three hundred thousand and eight hundred thousand nozzle

arrangements.



printhead chips to control operation of the printhead chips. 2. A print
assenbly as clainmed in claiml1, in which each printhead chip is the product
of an i ntwgreawedeci rcuit fabrication technique carried outcamw@2®dies con

waf er substrate that incorporates CM35drive circuitry for each nozzle
arrangenment. 20 3. A print assenbly as clained in claim2, in which the
printhead chips together incorporate at least fifty thousand nozzle
arrangenents. 4. A print assenbly as clainmed in claim3, in which the
printhead chi Aprinogesehdly as dlaialefon dbin 8} inlvaash baneeh el £d dnbaus@sd nozzle
arrangenents. 5. A print assenbly as clainmed in claim4, in which the

print heaﬂ‘rga?%m@gaé?ﬁ@rumeﬂh%gﬁme at least two hundred thousand nozzle
arrangenents. 6. A print assenbly as clainmed in claim5, in which the
printhead chips together 30 incorporate between three hundred thousand and
ei ght huddr edAtring sssehbhyomszll@imed in elage feintvehich/¥Be QinfiRad 6lipPart/catl2/ 00766

22 7. A print gssenbly as clained in claim5, in which between forty and
one hund?@§ongHahi RUEOR MBS OF Eeaieh D @6l do2kass apds/ers dan ngetyxlagraen tvith
assenbl yregSeclod Bt lin€ bRielihg at A M"&hgl@s feBd Hﬂéﬁfdﬁdwﬂﬂ'&ﬁs %t?veee%ﬁﬁ
positioned at a connon angle o gr%ate t han zero degfees and 1 ess than

ni nety defghepentheadchipesyeslapping tacstireaiogtitudus peinexg anidie poindhg zonght angl es
to a feed direction, with consecutive ends of the printhead chips

overl apping to ensure continuous printing in the printing zone. 9. A print
assenbl y9.as cAgirieasstbBl @idMithed iflcIWM 7Nn WHECHERE Chefer id&ﬁldégﬁghfi‘alﬁg gf ality
of 10 nodul es, one printhead chip being incorporated into each ul e, and
t he Yodumedulge opg pripdiead¢iip bymgmmrmat@cglrttmacﬂaan@dm, and theawpdulessheing
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carrier to be in fluid comuni cation with the printhead chips, the ink
reservoiy, assenbl y bei configured to_supply the printhead chip with at
| east th{(’ee j 44 PEIn ?Sselapgfaérc@wegm Jrign 7,1n whichyn ink resevommsserahly & alsqred i n

cl ai m 2, multitedion fifel Al 1ébe |EASH cgﬂz%}ufnkcﬁﬁ&?kx}?th@ﬁé Bliffleaddifisillrl shigar d. that

is interconnected between the contr circuitry a ayer of 20
each pr inesdieeid asshinplysteinghenfigoredun supmly the peiathehd kisippridcs 1t tveinkhef
control ({cl%f%%ic” and the CMOS | ayers. 12. A wide format pagew dt h inkjet
printer i %ﬂ%ﬁsi ses a support structure;

11. A print assembly as claimed in claim 2, which includes at least one flexible printed
circuit board that is interconnected between the control circuitry and the CMOS layer of

20 each printhead chip so that communication can take place between the control circuitry and
the CMOS layers.

12. A wide format pagewidth inkjet printer that comprises
a support structure;
a platen positioned in the support structure;
a print assembly positioned operatively with respect to the platen, the print assembly

comprising

an elongate carrier that is mounted on the support structure of the printer and
is positioned an operative distance from the platen;
30 ‘ a number of printhead chips mounted on the carrier, the printhead chips

being provided in a number and configuration such that the printhead chips define a
printing zone between the carrier and the platen, the printing zone having a length of

at least 36 inches (914 mm), each printhead chip being of the type that incorporates



a platen positioned in the support structure; a print assenbly positioned
operatively with respect to the platen, the print assenbly conprising an
el ongat e warosiogs764 hat i s nounted on the support structur e paff/Atve/oprss nt er
and is positioned an operative distange fromthe platen; 30 a number of
printhead chi ps nounted on the carrier, the printhead chips being provided
in a nunber and configuration such that the printhead chips define a
printing zone between the carrier and the platen, the printing zone having
a length of apluteag bf 8ézlowimgerh&itd eath noRRCrapeméhiadrtheGhitle fogh@aof the
type that incorporates WO 03/086764 PCT/ AUQ2/ 00766 23 a plurality of

nozzl e arr ang@iEpelectrameshanisabsystery toalienethe cirsting of kifremthemezale” a nicro
el ect romchan&&%ﬂgeﬁgﬁg gllq@to achieve the ejection of ink fromthe nozzle
arrangenent; and°contfol circuitry that is positioned on the carrier and is
operativel y connect¢amrol tidcditre thait isyidsitiaded bm i damriet and isobpepgriveBtdoancandd t he
printhead chips; and_a feed nechanji smthat i ositioned on the support

structure fortoftBeBrinGead dHphHie coptpl RFFAIRB 9§ IFpset 8 theadchinsgandone.

a feed mechanism that is positioned on the support structure for feeding a print

medium though the printing zone.



