12 June 2006 WD 03/086762 PCT/ AU02/ 00774 1 PROCESSI NG OF INAGE%{%EI{Z%%
VOLUME PAGEW DTH PRI NTI NG FI ELD OF THE I NVENTION This invention relates to
the pro j f images for high volume pagewidth printing. Mre
particulqgﬁﬁﬂ%g% is invention relates, to a method of pr ocggggﬂ@z’&??"i‘rrage f or
printing, an inmage processing appara{ us and an inkjet printer. BACKGROUND
OF THE I NVENTI ON 10 Hi gh volune, high resolution printing is an objective

t hat has been sought by the manufacturers of wide format printers for sone
time. Wde format printers have been available to the public for many
years. ExanBRQGESSINGOFRIMAGESFOR HIGH YOLUME P Wmmkard
(HP) 1000/5000, ‘the HP 3000/ 3500, the Epson 7000/10 000 and many ot hers.
These printers all have a traversi IRRHENTINGad that traverses a print

medi um whil e depositing ink on the medium Applicant believes that these
printers suffer frominherent disadvantages, particularly when attenpts
are madefg Jp t M\? hgn of such printers in order to achieve faster
printing g-ewe?s#gﬁl g lggg?) utions. Central to the probl em of -achieving

hi gh printi ngTsipémaatiosradtes @itht piotedsthD i RS Rr ha® WihAL gg%%atlﬂat S
capabl e of .gengrating the necessary nunber of ink dots at uirtabl e rate.
Furt her ,prfrﬁ’%gr © pylgiptl v\ his dpventian eelpies tr 4 mgthodtofipsoagesing abireagetfat a row

or band tfhBearl he @%ﬂi ' | J e.print cycles as possible, and
pref er abIIQ{);l i% a si %glpé p?sﬁlﬁﬁ' c?délgmﬁfamf’jo(ﬁg *Ihat it is undesirable for
a traversing printhead to be used in an attenpt to achieve high print
speeds | LAt head [ ncorporating a suitable nunber of

i nkj et n%?%@%ﬁ%l ﬂTHQh printheads al so referred to as bubble
j et 1pri nt headgigBRA1uhe BRI 12631 Sn s i e n,avai lable for some
time. These suffer from excessi veplﬁ%tg]{tglggﬁagjegg%%lgg aesnb(??ﬁﬁo‘{?g‘ﬁgﬂmiion and
have t héR@EIEIBES Wide frtmiay pritiersdfppsdmatitmet Widoforhat piitbaMate bé@r Use in a
pagew dth.; ' | A nunber of disadvant ages associated with such 30
print hetégasﬁ%?éef_"sqﬁeié %o%’?"n‘ioﬁ ISV AFHE1 AR HoPopyles sedestumatprnters she ant  has
devel opdivéepPacitane GP)CIU00/ 3008} this HTFE TR 00khe IR ??(ﬂﬁgb 050 Sra m?@)‘/ 'ng a

resolutign as high as 1600 dpi. These chips are nanufactured usi
i nt egr aCE8¥™SUBSTI TUTE SHEET (RULE 26) RO/ AU 12 June 2006 WD 03/ 086762

PCT/ AU02/ 007 71‘41&';f,21:;ri11tf:rs all have a traversing printhead that traverses a print medinm while

depositing ink on the medium. Applicant believes that these printers suffer from inherent
disadvantages, particularly when attempts are made to utilize the design of 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

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

30 printheads are set out in US application no 09/526,504.

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

SUBSTITUTE SHEET (RULE 26) RO/AU



circuit fabrication techniques. Details of the chips are provi in t
above referenced applications and patents. Applicant believesdﬁﬂﬂFn?ﬁ®®g
printheag)&?k?% are extrenmely suitable for use in wde format printers.
The reaSoh Y& his is that such chips operate at extreRETAURYN$peeds
due to the | arge nunber of nozzle artfangenents required in a single chip
and due to the fact that such chips can be driven at an extrenely high

cycl i cafrowiafabricaiien wpipliquanDetails obehips Geslprolidad & theBEYe Rferdidefii cul ties
in order to.achieve the effective use such printhead chips in wde

of
f or mat 2PPHGHIGRS andpatents Annligenibelieyesithasithspe printhead ehipsiatgyexttomelppl i cant i s
t he ef | J f Lnthead chips to chi eve
accur azsg%%jrl ?ﬁ%r:ﬁﬁgh{%qeg&é%%{b !rljltli)g E)eq.%fus F r?z#,gg f %b‘gtl%ﬁ?ﬁ%ucgs‘;@lpéfopﬁa%e@t i ve i mage
10 proesgsney higiospedhdie tartle: Ragaintbed bf RERIEESNREMSAQ tafhilcHBY8 Sindle 2 rate

that coyresponds wit the physical rate of printing achievable by a nunber
of theciét‘x?&\?g' Fit?\\f,l\f}‘?etgﬁt iSgeh Chippsasrbe dopvemiatan Wm?mghweﬁwﬁlr@e.to a first

aspect of t [ | | S | : .Of rocessi an i mage
For pri nti ng ot N eatis bbltfabed B AL AR AR R bra P S5 Pt 1 n
an i mag¥edivonmge! suphainthend hip on widegfotthet privgs. O gartifiler @fficiydat a at a
rate of agﬁl (Sgsii o}ge bill.ion f%éel s per _ second; and communicating the
orint HEPHIEE DY the Applicantis B¥%v eiepl oba gumbersisuel pantheat chipeto

i nvent agiievd KLGAL ﬁrirﬁfn%y’t‘ﬂl@@oﬁﬁolitﬁw&cog%&&g &Q'O?Qﬁ}?&?n‘%g%?%? r aprinter, |

the inmage processing apparatus conpri si a data inp hat is
coH i gnrasdssing toetshatard crpgbleddpaodessimgstored gmagdsait agate tha coREspoadwita

processi ns, that. i.s operatively connected . to the data input neans and
i s coﬁhr%ﬁ'rg%% s OBPEE'@% a&ﬂ%"aitb#a e‘Y BRaeT, %ﬂ?f above panthsad chipgst one bil lion
pi xel s per second to transformthe data into print data; and a data

- communication _neans that is operatively connected to the data processing

neans MARY, QF JHREINVENT nicate the print data to a printhead.

According t | fet:he jnvention, there .is oyi ded an i nkj et
printer that?xC %@ gg?rﬁl??%gagb%&s?a Dot OPU%F’{?H%?IOA’“%F&%E&B%QFHoned in the
suppor prosessimgt an ieagd Porbiineing 86 nMhdITR8HEEE tBe Redd 02/ 00774 a print

assenbly positjoned operatively with respect to the platen to define a
printing zoffEeHRSAAse (al@ ippn iBazeTieragntormetint assenbly, the print assenbly

CONPT1 SI NG transforming the image data into print data at a rate of at least one billion pixels per
second; and

communicating the print data to a printhead.

20 According to a second aspect of the invention, there is provided an image
processing apparatus for a printer, the image processing apparatus comprising

a data input means that is configured to receive immage data in an image storage
format; _

a data processing means that is operatively connected to the data .input means and is
configured to process the image data at a rate of at least one billion pixels per second to
transform the data into print data; and

a data communication means that is operatively connected to the data processing
means and is configured to communicate the print data to a printhead.

According to a third aspect of the invention, there is provided an inkjet printer that
30 comprises

a support structure;

a platen positioned in the support structuze;




an elongate carrier; and a nunber of printhead chips positi onedmo'%t h%
carrier, the printhead chips together defining a printhead; a B 006
processi‘ggogﬁg‘a,%t us that is operatively arranged with respect to the print
assenbly, 't ge processing apparatus conprising fornmsCT/auakabars nput
means configured to receive inmage datta in an i mage storage 10 a data
processing neans that is configured to process the inage data at a rate of

at | east onea ikt dsedmBly ki nsfor,mthe data into print

data; and.,a data comg@a??g%(?ﬁ%ga&h&aﬁhl}%%%%ﬁ?hﬁd’ﬁ"éﬁl tofdedigmauni cat e the

print PEPHRSZENG hetween thaplaidn mm@ﬂmeﬁeﬂiﬁmﬁiﬁlﬁiﬂt%éﬁﬂfaﬁgqrg- t he

support structuread{éignéagedi n _awgri nt medi um though the “pri |srr'}bg zone. The
escr %Eﬁm%ya

i nvention is now y of exanple, with reference to the
acconpanyi ng dr avi mgaberld¥@rihaeh@¥hiRg Lption.is ngt intended to limt
the broad scope of the above sumrgrggﬁ@%{eglﬂ BEgERMemrnhead chigs DRAW NGS
In the drawt rerdefiging alprimioned; a schenatic, three-di nensional view of part
of a printing;me i of a pripnt assenbly incorporating an inage
processi ng appar %@cgﬁnga%)gﬁﬁaﬁﬁﬁggl\?\mq{aﬁ aranged withnespett  the paer , al so
in acc&sdmbbeﬂmmgelmoéewlﬁ:ghﬁmmﬂ&%ﬁﬁ Figure 2 shows a front view of
the printing mechapi smof Figure 1, gur‘% 3 shows a rear view of the
printing mechani &A% pRgneans confifirgd teeredeis onoeaiztd 1haE iﬂfagf&%}a% al ,
external viewsfaf. the printer; Figure 5 shows a schematic, ree-di mensi onal
view of operative parts of the 30 Figure 6 shows a schematic, exploded view

of & he printer; Ridgtar wrodessing Weeads BGHRWRL ' i aned vi ew of a
portion of te%ei %gnt eg, .incorporating t elguﬁ'r‘?l&lrtf?&gg%g%]ﬁagiﬂa%ﬁérﬁe% VO
03/ 086762 PEHAHLPHRD ilion pixels g secendstodmmstmmakp g aflo pHANARS, 4R Oper ative
portion of the pgipfal 2ehani i gure shqws a cross sectional view
of an operative portion o;nﬁt ghgl?(ll'aﬁf E’ﬁigls ci‘?ﬁ%ﬁ'é‘iff hformpgnicate 1ie plimtws a

hi gh-1 evel Wt ipmigheaniofndt he | nage processing apparatus; Figure 11

shows an expga | ack di.agram of a page expansion unit of the inage
Bd E&’ecﬂamsm posﬁgne on the support structure for feeding a print medium

though the printing zone.

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.

20 BRIEF DESCRIPTION OF THE DRAWINGS
In the drawings,

Figure 1 shows a schematic, three-dimensional view of part of a printing mechanism
of a print assembly incorporating an image processing apparatus, 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-
printer;

dimensional view of operative parts of the

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

Figure 7 shows a schematic, side sectioned view of a portion of the printer
incorporating the print assembly;




processi ng apparatus; Figure 12 shows a bl ock di agram of the
processi ng apparatus incorporating the page expansion unit; F?@%ﬁﬁ“&éOoa
shows qﬂ? tic, three-dinensional view of part of a printhead chip of

10 theagi1 0568&enmpl y of the printepi showi ng one nozzl ePEFAARGEIEHt of t he
printhead chip; and Figure 14 shows® a schematic, three-dinensional view of
a printhead nodule that incorporates-a printhead chip. DETAILED

DESCRI PTI ONFighrel $6hdwVENKpQRMel vidi BBEE offorati RS SUrRHE 6f tE BRihBhe MAcQERGHA! | Y
indicates a_printer, in accordance with the invention. The printer 10 has
a support sFieges 9ekowpa emsg sestippad view af @ dparativspontidnyofithe ptivtimg a

substr 8ij > support structure 12 includes a pair of spaced feet 16 and a
| eg 18 extendi’ng 20 fromeach foot 16. The print assenbly 14 is nounted on
the | egs 18FigaréP@shdwit: KighSevEBblofk dRiiin bF the iddod §roeéh%iﬁqf Hpednlet ween the

| egs 18. The nedia tray 20 is configured to store suitable print media,
such as papEguppll shpwsparapapded bodlediagmaneia page espansion umitaifals smagen t he

form o i .166 through the print assenbly 14 and on to a take up
spool érf&%ﬁ&eﬂ%gé%ﬂghi cs enclosure 26 is also positioned between the |egs

18 to encl oBiguwal2 shifvsad 196K diagRntoNhe ReRESprobabind afparft@s tidoRffathf) ow. The
print assenbly 14 includes a lid 28, wt hgaIJ handlg g% and aﬁ??otﬁfé cover
32. Th#€ PABHCHIMNAINE UPHont cover 32 are positioned between a pair of end

- mol di ngs 34g; ' QH% K [ S r JTET 36 with
touch scr eelr?%%e %%éﬂdgastaﬁ%ﬁ %E%ée%@?%s%%ygg’ °§ﬁ’§§%§3 IR eﬁhf(‘;@l’e able a
usHr tthe prinpasspmbhit ofdhe pfinte) ehgwingtone asstattrngefent 3f the peindRAG WP, 03/ 086762
5 PCT/ AU02/ 00774 The print assenbly 14 and its various components are shown

in fur r detail in the remaining Figures. In Figures 1 to 3, reference
nurer al 40 pRag! Al iovsihahat, Rubl ulthbMbAPERAN S Britthealiifodid il 3sSeMDI Y
14. As can be seen in the drawngs, the printing chani sm 'S
segmenineekporatesppptintbeddzhip.t he printing nmechani sm 40 includes an i mage
processing apparatus, in accordance with the invention, that includes nine
printed circuit boards (PCB' s) 42 connected to each other with

cor r esPETAIDEDCDESTRIPTIONIOFSTHE INVENTIONt | ng mechani sm 40 further

i ncl udes a Blr i_nthead 41 havi ng seventy-two
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 above a

substrate. The support structure 12 includes a pair of spaced feet 16 and a leg 18 extending
20  from each foot 16. The print assembly 14 is mounted on the legs 18 to span the legs 18.

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

30  navigation. A stop button 38 is also provided to enable a user to stop operation of the print
assembly 14.




print head nodul es 46. Each PCB 42 is configured to control ei ghlt ‘?ri nhgﬁgd
nodul es 46. It 10 follows that nine PCB s 42 are provided. Thezp Wi

nmodul e_s‘,‘%ings% 6(roescri bed in further detail below Each PCB 42 includes a
print engine controller (PEC) 48. The PEC s 48 are al so pdeamo/bedsin
further detail bel ow. Each PCB 42 al%o0 includes a nenory storage device in
the formof nmenory chips and nore particularly in the formof 64 Mit
ext er nal DRAM siitRSseatbl Waisdu - W . 48 in a
manner that is%“escr?%%e}é%grll% Furtsﬁgﬁpgg%rgﬁ&ggg&&%ﬂnc ﬁlgd@‘;gmggh%& ity

aut hefPMEHERDHRIZE®S) chip 52. Details of a suitable QA chip are set out in

t he above refierenc ni ted States plication no. 09/113,053 and are
t herefore otﬁgl'gf’s ES‘E ﬁ*‘r%‘?‘?‘ﬂcg“B@&W?ﬁﬁ%gﬁm@cewémnwmhmpﬁ 20

i nhi bithe prASRRRbEED, AGThA bé 88n o tieawih is! D
09/ 113, OgS, in adlgi tion to ot ﬁer feun%ti §%\’rs{ﬁ?s%ﬂ[}%;m§%§ﬁ§#%§g’tshe qual ity of

print seE@reicddapariiquiar the ppntizg mecti@isni0 énties tn RfgeqRodesghgdes a seri al

conne erm.t eri al .data cahles 56 to be connected to the

oo < phrati, ' BEaREEAE it B PR B RS s prien st WS ol oo 46

wi t h aPCBeR)i4 Bnndesd @&acﬁb&e%itﬁbbﬁ&sg@ﬁ&i‘ﬁ?%hﬂ@cﬂ)@ Eidtaﬁg yges a metal chassis
e no

60 that extends between a pair of si ings 6 at are positioned in

the end noltedyintimg mephanipo@0durtherindudnsaprovhead i thavingfsassitst66. The
chassi. s ' | haped. cross section. A chapnel 62 of an
| nvar fal : Ogﬁ?{iod%%%ﬁ%?%%éehdﬂ %#4? H%g%%ﬁéﬁ%:més{m%lﬁléﬁt Bﬁﬁé@?&nﬁ‘é\%ﬁ A6 B4 of a

pli@st ifokowmthet niak PCB’ P43 bid oG TH Pridtheal 8 dafes 4B SrLdasShe in d the
chann?%@gé. Each PCB 42 is nounted on the chassis nolding 64. une 2006
WO 03 YPCT/ AU02/ 00774 6 The chassis nol ding 64 defines a pair of

recesses 6@z L de .of  t | ' | i ,.1he recesses 66
extend a Ieﬁg{?ﬁ@g‘@% efugﬁgg?Pg{eﬁlﬁa%icﬁgaéﬁérs(ﬂagg%g'g}%%%§4 FEs#E? oned i n
each desraibed Gi6furtfierddteid below. 68 are configured to supply electrical power to

the PCB' s . i reservoir assenbly 70 is positioned in the Invar
channel 6 Zﬁﬁ é%iﬂngalF%gjé’hﬁS? f memaEy piojaggalevine im e sommof mrmarsehipdbut i on

ar r angedgitre ﬁ&ﬁcﬁ%ﬂ?iﬂhiefﬂ%lgﬁéﬁjﬁlfmi@&terﬁﬁ DﬁAﬂPﬂhﬁg %#ﬁmgaggm ive ink

di stribution arrangenent 72. In particular, eac pri 46 i s
r enov aBicgopasitameth ha PECs48 inle miangter tatisi describeddelpement 72 to facilitate

ol uges a R PREF A2 GENARY picaionon 18A) chizcrs etk eder vor 1
mol di sgitable QAVdte BRRESoWh theiboRs fsitAl-aUmta ¥ iea iRt 6. The
05/113,053 and are therefore not set out in this description. The QA chip 52 serves to
20  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.

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
PCB58.

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 secﬁon. A channel 62 of
an Invar alloy is positioned on the chassis 60.

30 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.




I nk reservoir noldings 76 are positioned end-to-end al ong and V\ﬁgl n thS
I nvar channel 62. Each ink reservoir nolding 76 defines a pl urt Yve 006
el ongate i nk channels 74, each accommopdating a differently col ored ink.
Thus, eVPdB{0B¢82el ongate ink channels extend a |ength oPCI/AEOMATA channe
62. An end cap nolding 78 is positidhed on an endnmpst ink reservoir nolding
76. The end cap nolding 78 has a plurality of connectors 80 defined

her con. ancrieuakBEIhe e T SERRELS NEL OIS AINELS A4 WIRR RS ond oo

nol ding 78 is positioned on sail reservorr

connecuoldingd®. dihe renssvve 66 @tead tadewgih iofi helvhaaisaoldegt 61, ABRusbahes 20 | nk hose
connector, 82.1S 'bn turg é[ﬁ%}nect e% to each of a plurality of ink hoses 84.
It fol¥o5tHOneq Hhgacheqestad uskars §8 are gontigeveshio sepnly elsctricalipovearés pect i ve

i Nk chappeR'd42. Each hose 84 supplies the ink reservoir assenbly 70 with
ink of a particular color. For exanple, the hoses 84 can carry Cyan (O,
Magent a ( MAn X tesaav¢iy pssamblyBY Giskpositoned itsthe Tiegp ekdnnebéd, Theink hi s case,

f our L}ses .84 are viﬁ d. Also, each reservoir nolding 76 defines four
k. CHARRENEassGiglyfarlides ik distriBupwsngamen 2 Brshybioyendapdulangent a
(M, ¥ ik pokifidned dredrespctive ﬁl@&@&fb%oﬁ‘%@g@eﬁﬁgg ?} Iﬁggﬁlcufaﬁ%}a%t ively. In

this case, six hoses 84 are provid SErvol’r | ding 76 then
def i na¥inghead impduddisabmovably musintedcndifs sk distiutienanbhyemao72ted i nks, the

i x h 4 OMYK and Infrared (IR inks and a fixative (F) f
hi on eoa R Bt e ihep s RSN, cry rapi iy, 30 Ench hose 84 15

cdfinect ed tThednk eSRAGIN Meerhli 70 GANIAIIG pl@lify diTHE Fesedvoirifolhifhel 7gach hose
84 is _connected between an ink container 86 and a partlcu?ar I' nk" channel

74. ThE#ch ikngsavoyowlding (76 cogesterdy with Bh/ASIBR1 2081/ tin thersianodide 46.cTleonnect ed

to thej | | i T-piece conpectors 94 shown in
F§ gur P reséEvBR shottfied P8 ST brRR ot i d BoBE Brd PRRG P e el cos s
t hat darch édpesstvoinddiding I defihasen plutalityepelonRe ing ThéfhelsFAC BagaPPi Ng devi ce
88 is displa eable,Pfet en an _operative position in which it serves to cap
its ré'%‘ﬁ?é’g‘PP 184 ditimen YﬁB‘&EﬁdemﬁﬁTh‘%S@eﬁfWVB elongateynkehanhels pktendad an

| nopengisiy 6f 1RO Thdr BRarinBl 4411 ch i nk can be ejected fromthe printhead nodule
46. A canshaft 90 is posei“%t.'i oned in the chassis 60. A translating nmenber 92

i nt er connedisendapaeotding(78 i9 Positidndden apgpinmgt ﬁlk\téﬁb@ﬁoiﬁﬁwlcﬁi% Téathe ¢ of
cal novenent o

the. cSBrHRBLOTE Lbh ek BURSEA THErHoHS Geehheronand in Akparenivie
0§ K A GLERIRISY, i G Sk L,
shown TesRIvRIgnekding 76ad'he gonnsstose 80 aterconhédable to an ink hose connector 82. The
20  ink hose connecior 82 is, in turn, connected to each of a plurality of ink hoses 84. It follows
that each hose 84 is in fluid communication with a respective ink channel 74. Each hose 84
supplies the ink reservoir assembly 70 with ink of a particular color. For example, the hoses
84 can carry Cyan (C), Magenta (M), Yellow (Y) and Black (K)) inks, respectively. In this
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. Alscﬁ;
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.
30 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




drawi ng, the front cover 32, the lid 28 and a rear cover 98 togﬁser %fi ne
a housing 100 for the print assenbly 14. A plurality of ink cat4/HR§&90802
i's posi&‘%(?@ﬁ(gs pﬁgneath the lid 28. Each ink cartridge 102 stores one of the
i nks e §’%bove. Each ink cartri dge 102 is positionedrThabpeensa pair
of clips 104 so that it can be replated when necessary. Each ink cartridge
102 and a respective ink reservoir 86 are in fluid conmunication with each

t her ; ' AN |- I h | J 104. A
pai . SpAaT, b ohdbbicflo GG} ek g OBl B St F 18 SR torE 0 it en 108
is pasFiguomed within the housing 100. A pair of spaced primary rollers in

the form of__an upper Ebréi mary roller 110 and a | ower grimary roller 112 is
provi ded tcr)n’(?ipé'ﬂfaﬁf; 14 shides s plurplity of papping daviges 88 sl ebtigspond The upper

rol | e LSt r Jhe - platens 106, 108, while
he | ouRsboEleBhbeRriolhnep s 1R cafllfle flviod 8 iRl ERTnE Dycan g

rol | eoperhfife pdsiRorminewhioh fifl gtves do tap & tevcvepe@henf mbihge BBPBnKBitOVer ,
consegé}i%%/g%%g an,inner surface of the |ower platen 108 and an outer

surfa RSl ingperplYe ResgtionTinyehich ik cap kp ejected foms theprivhmadt he upper
rol | etolihfs 48V bfindrhf e i S 1] bet ween,, upwardly and
downwar dl y rrq)w\:/bll ng portdiogﬁ?B%P%ﬁhp%%é}aﬁis&ﬁyﬁg gﬁgﬁﬁﬁr\%ﬁeﬁg pivotally
nmount édempdndet6 the cathshafic®sambtha 08bpidhdeviced 88, solthah@tatianal M6eehdn€ of F ansver se
profile tha responds with the upper_primary roller 110. The brush 114
12 JuftE "?ﬁb%a@\%bé QW@IWWQWBWM&@PP@%M% ghbetwesn their housi ng
100 sepihfve MtPinBpRSlivepositfdhsPass between the brush 114 and the housing
100. A pinch roller 118 is positioned downstream of the brush 114 to bear
agai nst t hdhegppehalpPQ isedriven otither subtble Mdtos indibeted ghrergbpe 06 22Figardi spl aced
from getween the brush 114 and the upper primary roller 110, the pinch
rollef” 118 retains the paper 22 against |lateral novenent. The upper platen

106 def i neFuahieruRREY oftht PHhSksEARIS 1429 siafich & BiOWR"7. AWlchd B i$22. A gap
124 is defined between the up erﬂgnd | ower pr iI%l\iﬁ‘iéng zonesgigzeg?ﬁﬂ%. A

pl ur afyaxing,dhe Gppicayenpddhelid 28 and agear cpvar|9p togatindefing hhousjhg 100fogap 124
to engpaei i eﬂﬁygﬁ 22 and 10 the lower primary roller 112. A crossbar 128
is operatively p S|1'i oned with respect to the spiked wheels 126 to retain
the spi ked Arplesilisy dPiakicartidgdsti0ns pdsigorel ibérehthiiRaldn 8l 2kt caltfi@edi NCh

roller 118 are cgnfigured so that a _suitable tension is set up 1n the paper

22 whiPr SO 99 G thedbksmentianed\abpve. Kack nkpartrigee H0ikis pesitioned beswepper pl at en
106. i Lt d. et rinting zone
120 of ' R RO <8 Itttk I3 Ftre IRl Endl 08 BRAFR Il Pl
conneutspettive gk thapbadérentn fluid chamisieaiid with dabbtheavieAaksink 60 and

B ke e T8 DS SRR i 18P 11 0

A pair of platens, in the form of an upper platen 106 and a lower platen 108 is

positioned within the housing 100. A pair of spaced primary rollers in the form of an upper
primary roller 110 and a lower primary roller 112 is provided to displace the paper 22
through 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
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. |

30 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



zone 120 when necessary. In particular, the chassis 60 and chan@il 62&§r§
di spl aceabl e between an operative position in which the printh Be &IP8s
46 are a distance fromthe printing zone 120 that is suitable for printing
and an MOPEBaT2ve position in which the paper 20 22 canPE&AUer/ewsed from
the printing zone 120. The chassis & and channel 62 are connected to the
pinch roller 118 with suitable netalwrk 130. Further, the chassis 60 and

channelis §itffiRd HP AR AuSH tl@OEB%ﬁﬁ%?@fz%gﬁ- b{ bethvabh Mebrhdlatia en the
di spl acerre%lt mechani sm 159 | s operated, the ppiancherof; er ﬂ%aialﬁc?%t he
spi ked thetemising190. ar e di spl aced fromthe upper platen 106 together with the

h is 60 dth nel 62. di spl t ' 129 incl ud
vt a2 Beh S IR oo 0o BuERu SRR TR AAB RS chocers
. 60 an_dubg@r;ﬁm@y%ue@a1@@&&9%@&%@511@15%?@@& B8m &w@%}?&.& bﬁ.ﬁﬁ’llhhe

chassi s 60 ["face romthe

and Thannel 62 are displaced towards and away printing
zone ofnd the upppepriphitroHerlO®, tepitgpetier Hi8xetainsl the pspet 28 agriestiatml abl y
nount ed above the upper platen 106 so that the paper 22 is received
bet weeMTHEBhper platen 106 and the upper idler rollers 136. 12 June 2006

VID 03/ 08676242 oG/ AR08 Ained ch i pritinDnd hPfnd Hlovk clidfe Linrount ed

on the |ower platen 108 to be partia recei ved through a gap 140 defined
i n t he 12dwhigap L4 srdefioed batuses greupper diddowenpliminglaes $20,d821 A plurgdityand

posi ti t ear ainst .the |.o rimary raller 112.. Thus n upwardly
Povi ng SRERKPERRERS 1 ARR iRty 35eq S¥ihrchish ¥ dhmt g endich s ot 28 i T oy

pr ilovar yhe loteeprichdd; rodBel 1IN A &BEHaAD12THs Bperadldi® posiBSnedNoRh Rishéth ihsenbl y 14
i ncl udes_a cutti ng@mecham sm 142 that is mounted in the housing 100 above

t he cufPiked vherls 13610 wiain e spdrwhselstlan in pesitighhespikied gvhesls Hah iandn

i ncl ud . . 22. Th
cut 1 ng RN 1 s R ol AN AP ShBBLRRR el o Slthe b 2R ent o1
146 caithetgapst 2(hpasdesdien thiel printiaglzese 420 dGhe oppafpléiec W04.i ng stroke. The

cutting zone,122 defi nes cutting formation 148 that cooperates with the
cutter 146 ti&ef %ﬁsmiétoaﬁnélcgﬁ‘iﬂfeﬁﬁ a?ﬁpqsﬁpnggg@vegbqugn%;pngézgggﬂnei n Figure

6, they ﬁérg:’irlaté’é PEETEMY chéssid Bl AR BRnbl %%?%%@%Eteﬁﬁg a1 Remfit Or 152 1O

drive the r 1npeller 150. The air I npe serves to generate an air
cur r entmegharism 129 eo Kot giendadsi060 and duohél 6§ con bp displaced\froni the piihtimy 153 i s

Pousi ndoRGED ik Shepsspf BF Paficdlet U dgsea o) S RGn R abe BapieblE ¢ cur r ont
to a swukfweehanbpeiti fpodi®or I RICE hel it nsbddRs U £418 HisPhice £B% RE 1 Nt head
nodul es 46. As can further be seen i'n Figure 6, the primary rollers 110,
112 ar eripbngzeedd@itbatds suitable for printing and an inoperative position in which the paper

20 22 can be released from the printing zone 120.

The chassis 60 and channel 62 are connected to the pinch roller 118 with suitable
metalwork 130. Further, the chassis 60 and channel 62 are connected to the crossbar 128. It
follows that, when the displacement mechanism 129 is operated, the pinch roller 118 and
the spiked wheels 126 are displaced from the upper platen 106 together with the chassis 60
and the channel 62.

The displacement mechanism 129 includes a camshaft 132 and a pusher 134, The
pusher 134 is connected fo the chassis 60 and the channel 62 so that, upon rotation of the
camshaft 132, the chassis 60 and channel 62 are displaced towards and away from the
printing zone of the upper platen 106.

30 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 idier rollers 136.




gearbox 154 that is nmounted on a bracket 156. The gearbox 154 ag? braﬁbsé
156 are 20 positioned on one of the | egs 18 and covered with on 5 nd
nol di ngs 34 Thus the primary rollers 110, 112 serve to drive the paper
22 throﬁﬂ% Srint assenbly 14. A printhead bracket 15Pcirsysesiizioned in
t he housi ng 100 and extends between Phe 1legs 18. The printhead bracket 157
provi des a support structure for the chassis 60 and channel 62. The

rinthead b t des t. structure for the upper idler
Pol lers 13 ﬁﬁ& ?R])‘éég ’r?geffB@e’iQ’gss‘ﬁEEé‘H&g&%d% foper }Ci‘teélp]é}% tﬁé’el’gﬂlﬂﬂgP passage
of t haeqriyeel thaighat@p 140 dcAnsd Bithé RSvepldidn ﬁ?sS?HP%%m&él gersﬂegﬁl l.ers 162

are rotatably npunted on a tie bar 160" that exte vveen t gfegs 18.
The f &8RIRWEH apd pagitiongddo beay &gaméﬂteéwwmmhnarhmlbaﬂél Ris, pagsagdigver the

feed r 3 per d |nt the print asserrbl 14, The tie
bar 311%@8“ g?lilgag\g@ge&atp %?? F‘i ‘malPraf‘fB% Etwﬁe‘i’ﬁ]éecp Bﬂ@@ﬂﬂ@ﬂﬁsﬂrﬁjct ur al
ri gi diabgt theospiriaeg idtdraditer 138, 12 June 2006 WO 03/ 086762 PCT/ AUO2/ 00774 10

Di scharge rollers 164 are rotatably nmounted on the upper platen 106. The
di schar ge i5inriaf assembliplbinghiles aém@gwchmwﬂhfétmmanoﬁﬁecpﬁaﬁes over the

di sch h mbly 14.
Sot . oaing 300 8bei B4 R 7o BRI yie B TREvre Bichanisma o o
rol | dndlwdes amuuen- 1463Baeiraletseh Secpaphr PR d{elp\éﬁem The EZ@% Eﬁﬂ@ﬁéﬂl vely

(Fi gur g g%jﬂ printer 10 includes a power supply unit
posi t Lol S@Hé’%?@é?‘ﬁé’ﬁﬂ%”@%ﬂ’@wﬁ@Eécaﬁhesmpp@iwhcmmlr@acmm 172 is

cRof | 6 8 baRE SRONETEE g e TRl Yy Uaun SRR RN P V- Frt her

t he power supply I's~con ure can be drawn

from Fﬂ@epﬁ%wlthﬁmﬁmeﬂﬂm&to]ﬁ&lhtd[éleutﬁﬁg\@fth&?@pérﬁzunlt 172 is connected with
10 power c?\t%l es, 173 to ariqus conmponents of the printer 10, such as the
various driYVEIRBESF indews Snihg nrink asssmbbindripeludes an aivimpolled 1 ¥hadat | onal

ener gynotdi IS 26 idkikve Ehelfir inklSdlIes €50, %e’%@ﬁr%@%%%%ﬁ%p“ nhé ”Af%' s al so

positioned in the ‘electronics enclosur &tf ace card 176
i 5 notWHEEd "‘Gﬁlﬂiﬂ@hwsmsrlﬁaimnj:oohﬂgpm’pbmspmIairffﬂwd 15DiselicasRittonedinl 76 1S

conne t CB. s 42 th tabl e data cables 178. Thus,
convent ﬁ%ng]ﬁ 6rﬂlﬁﬁ¥hgaﬁ egﬁﬁﬁﬁl%%f g?‘ﬁé ﬁ e 06 Theypig innpedler A SRalstre

not hesdreawrid ghitaeahe bie cGROMUEH h SRS ng by the
varioys PCB' s 42. The SI’I nter 10 |cncl 3§g§t%hﬁar éﬂ{e\lﬁghﬁn ?g%}o%

Conve éﬁ’ﬂ"lﬂ'&f’ dﬁf@“ﬁ?&r"@ drive unit 180 can have a capacity of 40 G gabytes.

This facili ire s O printed. The hard

drive uni tA%%%ﬁﬁgmégR%é‘%ﬁ qg%tl%mf ﬁ’gﬁ"ﬁﬁ’flﬁj 1(])!94f1r2ﬁ315 ceRpesieatts anal

f ashi gearbBhkS4thaids didunesduo 4 br8iet i156 am‘ewam%kuga%hd B?arcﬁet%!s\éf-‘e unit and is
refore cgpable of storl ng, i mages in any nunber of formats, such as the

| - Rosikioned g @eng of the legsrlfand covered with one of the end moldings 34. Thus the
primary rollers 110, 112 serve to drive the paper 22 through the print assembly 14.

A printhead bracket 157 is posiﬁoned in the housing 100 and extends between the

- legs 18. The printhead bracket 157 provides a support structure for the chassis 60 and
- channel 62. The printhead bracket 157 also provides a support structure for the upper idler
rollers 136.
The housing 100 is shaped to define an opening 158 for passage of the paper 22 into
and out of the print assembly 14. Feed rollers 162 are rotatably mounted on a tie bar 160 -
that extends between the legs 18. The feed rollers 162 are positioned so that the paper 22
passes over the feed rollers 162 when the paper is fed into the print assembly 14. The tie bar
30 160 also serves a structural purpose in that it provides structural rigidity to the printer 10.



manner in which the inmage data is read fromthe hard drive unit 0 i %so
conventional. As is set out below, printing of the images is &%‘??%?%9
controlled as a result of the printhead technology utilized in this

i nvent i BR.03{086763| | ows that transferal of inmage data fronPEHAUMRMET4 drive
unit 180 to the PCB' s 42, via the pfinthead interface card 176 can take

pl ace without the requirenment of significant data transformation, i

in
parti cul ar,pja ' ol anal si.gnal
Ponver o on DiidettollepLdeat i EHER mAls it UopbCuBRR 108 Fdditier | oo
cont r gollets 16¢Brel@Bitianed 30 tia titer ppeoPEp@tésmvepthet dischusieirolss 464 WhegOt Or s and
the TEJT_LCD. Pﬁ%f%'glrfgo of. such control are set out in the above referenced
a

appl i g PR 2 TR s A 28SHLY bf-ovi ded in this description. The notor
and LCD conggiplihe ' . SW tch 184 .12 June
2006 WD 03/ 086%%215]%?9%%%? %‘E’Johg?1 g%?%ﬂpﬁ%t&?%?aﬁ&{ﬁ’%‘flﬁ’c%‘%‘ﬁ%‘étfgﬁd%et he stop
but t or3Br 68 ariba takp @papoanirve mdter PI0, nispectivelyo@igee 5).hal ted. As can be

seen in Figure 1 e printhead nmodul es 46 each include a printhead chip

156, The pr B 1oHAERst: BaHeTEDPh upid T8 shahispoigRcdn teslestionichead

chi ps efeRatid PgIT] : (5}81%‘%@ 4 ' n ach

pri Ir[:t head %gﬁl ?ﬂ%m%ﬁﬁslugd \siﬁlé{gazﬁﬁﬁer ] @Biﬂﬁ%ecﬁﬂghﬁ%ﬁmggﬁ chip 186

:‘|S poRA20Vapster Swymeeghdﬁﬂﬁdeﬂﬁpﬂwmﬁ 1ﬁaiisd edmtftgumfsugﬂmﬁ o 90@\%@31;1 or the
exi 8. associ ated w t prjnthead chjp 186. Figure 13 shows a

scherr%% :3(133 E’glf?j XF IR pe Bay¢r %‘PPLY bl ﬁtzhyé%lp‘é‘ﬁ?rpwmgﬂf“ﬁapzi ig cenniectgB Mt or use

i B0t heoper bibdss 173 to vEAGHs EThpilagads e, 5 A48S vk dﬁ%ﬁﬂ%@& ~as on

ally

chip fiducials 258. The on chip 10 fiducials 258 are essentl in the
f or m &9 ShRRxecompopents Mithaeeuitpscapesationallengrgyent of the print head nodul es

46 in the el 4 I rinthe I p.186 is .described in detail
in the abo%leﬂ)gpgﬁ?zﬁgg@ﬂ?é %lp‘%?liég?t}l%r arﬁgﬁglgﬁﬂ ,S‘?B‘?Slgﬂ'ﬁfﬁ\mmether'efore
not beledasnics ardosune 2614 peiathead initdrficb b&dITEG fiobRicd @R the BotRitlokrg hOvever

t he 0517 @?6 | ncl Légﬁs waf er _substrate 188. A CMOS drive circuitry |ayer
190 i §o G Bruiepddnteriaes crag 476 osneciedkiothgnined’GRs d8nwitcwitdblealatahe

f | exi Bhiste ) Lty Of, ge i sitioned on

t he CI%DS gﬁﬁvgﬁguf?ﬁ?ﬁt@hhﬂ%@ﬂa@%ﬂ]&gﬁ:&t e o?a%%?s?%@]lgp ff’gﬁ ni ence, one
such mpthérboand 13 gerbe todeaed snts houitablaforki fotifeading by khe viriduatitgng chip 186
corrpri4§es a nmultiple replication of the nozzle arrangenent 210 on the

waf er 'Substrate 188. As set out in the above referenced applications 20 and
pat ents, t @e Pk ' I : i .at ed. cifcuit
fabrication ? ech_nihgtz.ijilgc.lml‘-\];ﬂesIgllf']a%gfﬂi1 g%ﬁrgfmg%g’g)gﬁéenﬂtgﬁsﬂ)?n%eo%%r% 0‘1’5’&%({6\,6 a
pr odu€en haveq W{mlt)kf&dlﬂrﬁfge . dhisofcifitatds the Statngeadbhtire itaghnbgue. |t

o or Rl g g R ELE TP 5l e eiaed 74 s comventional” 775"

fashion. The hard drive unit 180 is a conventional hard drive unit and is therefore capable

of storing images in any number of formats, such as the well-known JPEG format. The
manner in which the image data is read from the hard drive unit 180 is also conventional.
As is set out below, printing of the images is digitally controlled as a result of the printhead
technology utilized in this invention. It follows that transferal of image data from the hard
drive unit 180 to the PCB’s 42, via the printhead interface card 176 can take place without
the requirement of significant data transformation, in particular, without the requirement of
digital to analogue signal conversion.
The mterface card 176 is also connected to a motor and LCD controller PCB 182 to
30  control operation of the various drive motors and the TFT LCD. Details of such control are
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




Each nozzl e arrangenent 210 includes a thermal bend actuator 192 that s
positioned on the CMOS | ayer 190 to receive an actuating si gnal131’Bﬂ?t2I9Q6
CMOS Iaw &%gﬁ In particular, the thermal bend actuator 192 includes a
support "posVP¥2 that is nounted on the CMOS |ayer 190 porexis@ehr7ir om t he
CMOS | ayer 190. The thermal bend adfuator 192 includes an actuator arm 196
that is fixed to, and extends from the support post 194. The actuator arm

196 i nghyedes heahl r in,the formof an_electrical 30 heating
circuit of an?rnai eri gﬁ%gﬁgﬁtok%%gg?#éf’&# OB?Ia‘P‘i’fb?ﬁng PERpEAQicambe hat i s
such thalfed.t he nmterial is capable of performng useful work on a MEMS
scale as a Jesult of expansion upon heating. The heating |ayer 198 is

posi ti oned “°eR bespen ugfldatheariatheat ningdules g6@adiRintlune a2R08hMNOH3/ 086762
12 P b .0f. t hei | K that | | t hat that
of the pent Dateba B, 14 e B tnd E B apLef R pulvad chivg cescribodin The

heat i i dbmyercfe@8cidsapplisatidne/pentsNELSH R nd.
subst . at %Q%S(g%glg%%?%m?he ac{pgaglosr arm 19tlgéa?;ﬁ6§§1%% agﬁ{/%/&%g%%i%ﬁ’éigﬁbst rate

188 whEH chip 484 ispositioned Thetverties 487 dgfihesyesmithBB coblaztbg chanber
wal | s z8f2fo bt ipeie . Laver 190.. A_roof wall 204 is

posi t Foned g}% fﬁﬁwﬁozzl %%ﬁgﬁg@%% pég@ea PAg971 e cHightscl3 shawss 202
and { Rechaptic digrtma0 adof a penthendetihd 86 MR 08 fol A% ih 89/ prifly 1204

defi nes. n'ilﬁkﬁéeﬁti%ﬁ@f 208 fromwhich ink is ejected,”in usé. A
paddl & siEbcatipogige s §fhat e kaewnas on chiprfidielt 25& Tthed chijf o t he
nbZzz| Edudifls ChRERES BesTpuol i s confiqured and positioned
in the ,lrlloz;I e char?ts)(g?ﬁﬂ glg&gg&?lﬁgfm upoﬁe’oélgcé%ﬁa TCERETRC Bienmest eicheat or arm

196, BRuUntheadmpgialgs 46 in/he prinkasssmblyddt ed from the nozzl e chamber 206. The

actuator a i Qn ted tg the CMOS |.ayer 190 through the support

post 194 Zgé E’ ﬁ%%’ef“h lﬁgg"i’:ﬁfgas‘l“ﬁg?@ﬂn flgigl i thejabeus (afergncad 8% applivatiorsi gnal

f r om bdn@OONDT 67 @i fwill WerefoRSn@ MR dIEerIRE M slbnldaalr; and.9.. the printhead

chi psﬁégﬁhzlre each positioned at an rgbﬁgﬁheh%ht egalrﬂelgglélgtsw%ﬁ%hgf‘r ai ght line
ni

run Opvewes Heghin B iﬁﬁl“ﬁ@ﬂ ayateo nebsti2@. I%hthtm:ﬂﬂhireIcﬁfcﬁﬁqﬁ measur e of

over | LAG th ri ead .chips 186 to ensure rintin

cont | eperA008 LA EHeI TR Rard Ml RS orhead hitedialores 55,

appl i cat i cAplanlitypdtnentls atrh@gcnﬁmts?;ﬁiori@?@é&ﬁ%eﬂ dﬁgﬂﬁt@g@ﬁ dile :c}élg‘]g&? print head
a

chi pzlflasv%gs ri pbed above can incorporate up to nozz ngenents.
It foftdws  tTgtthe BYPasssof corvenipnreome guchomzpls atBBgementi NOpOSmWE @ for the

ol | o et b T 88 EbrBeel b Pl e 6 bepide 22 in the

follows that over 200
pri ntaHgELoens 2100n thewafee syiathicCi88ANS sEOANTH Be bR SERAERE apftRbAt head
5

oy psangi%gte%s? Mlie%%n?he%{i icﬂ}p 1\%6% eo}_:rroc?uz:'t gf eimni(;lrt]eegiatggl E:irrlcuit fabrication
“technique. Replication of components in order to achieve a product is a well-known feature
of such a fabrication technique. It follows that the printhead chip 186 can readily be
understood by a person of ordinary skill in the field of chip fabrication.

Each nozzle arrangement 210 includes a thermal bend actuator 192 that is

positioned on the CMOS layer 190 to receive an actuating signal from the CMOS layer
-190. In particular, the thermal bend actuator 192 includes a support post 194 that is
mounted on the CMOS layer 190 to extend from the CMOS layer 190. The thermal bend
actuator 192 includes an actuator arm 196 that is fixed to, and extends from, the support
post 194, The actuator arm 196 includes a heating layer 198 in the form of an electrical

30  heating circuit of a material having a coefficient of thermal expansion that is such that the
material is capable of performing useful work on a MEMS scale as a result of expansion

upon heating. The heating layer 198 is positioned on a layer 200 of a material having a




960 nozzl e arrangenents 210. The nozzle arrangenents 210 of eacr ﬁhi 186
are positioned side-by-side in tw rows in a staggered fashi oniZ gune 2008,
that true 1600 dpi printing can be achieved with the printhead chips 186.
Each pr iR E%47%hi p 186 therefore includes 7680 nozzl e aPCAAJ®ENTs 210.
Each 30 nozzle arrangement 210 is i'Rdependently controlled by the PCB 42
to eject a 1l-picolitre drop on demand. The integrated circuit fabrication

v i ' . hnol
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manuf acturing techni ques used, each nozzle arrangenent 210" can be as
it t | dhesibsiratgildB sadhatithpeactoaipraral 196vis bentawayfrom Hesdbsthitpl§86hema have a

surfacg aK ' 21.. . characteristics of each nozzle
arrangcerrentt%ﬁ%e‘g#%%Jééﬁﬁ_%thﬁg?%y?g@%apabI e of being driven at a cyclical
rate of up NexzBcHakibepwails QO@Sﬁgsbbi@'bﬁéﬂ GEGeAMOBhFerROD M kSof Wil 294 Ng of up
to 21.6 billion drops per. second that ﬁjréow des thirty-five thousand square

feet ipresitipned omithe gorrleiphamipesovells 2P Msnezelsichanbe Wallsc¥Rnod theoropd i ts
i P ' ' R . follows.that f1 exi bl
bop. e EReRnEn il rifes 20 e root Y Tt delnd i RhBish R PR 205 | e head

chi p Y& whadlinPECejé8ed.9nas@age rendering engi ne application specific
integrated circuit (AS| a_that receives input data relating to conpressed
page i maged® Padsie msanhsr 2he Fanguntedien hegcmator grm A6 teextendings Ba noszle '
dego AgH. | | . = ol eV ata as
ou pURREBE R Ffc IRAE Tuolnel 13 R ShilaBAIFb G ey TP e o o

pri nt I20&do ditapohlBsplacentens oftha apthetor ac ho6REd4Rribed slapabink is djeseaer , of
conmmurd cat,i on w&}gwgg%i si xteen such printhead chips 186. In particular,
each ozrle S [i%?p to sixteen printhead chips in up to six color
channel s atrhbocdthrldrRA9638Conrebief & 118\EVDRAL or a
12.8-inch printhead wdth for full bleed pri n)(e?%g@g%rggéégﬂé@r?geﬁbesgter
pages.194@o tant ﬂzq:t@@gng lgyer £98 ean xfmwmavﬁﬂ?étﬂsigfllﬂﬁmm&ym&]hyen 198. PEC 48
can accept JQrint at a 4.n _any cql,or,. i.| e, eac C 48 can.accept contone
data as °3P‘%S<§?{‘W@E%‘°S§ﬁn§ gaﬁle@ﬁ‘f’t}i‘?ﬁﬁfﬁpﬁ)aggﬁegf’ﬁgﬁﬂﬁqoqﬁ at#h also
acceptangleliiiﬂﬂ%(sjﬁh%_tﬁ)aﬁtraigm 1Rfel rifinifi@ RSl 6£the pidths oAl JoyThigach PEC 48 i's
configured to define a mechanismfor arbitrary mapping of input channels
t o outiprititates aapeasyre of pwertsratagligcenteandpoltha prigtheadicliips 18biosnsimag dots for

i nk 0%%%9%& -ﬁnd t he generation of channels based on any nunber of

ot her “channel s. )

It is clear from the above referenced United States applications and patents that a
20  pagewidth printhead including printhead chips as described above can incorporate up to 84
000 nozzle arrangements. It follows that, by using the printhead chips 186, it is possible for
the print assembly 14 to have over as many as 200 000 nozzle arrangements. It follows that
over 200 000 dots can be printed on the paper 22 in the printing zone 120. In one particular
example, the seventy-two printhead chips 186 provide a print width of 57.6 inches with 552
960 nozzle arrangements 210.

The nozzle arrangements 210 of each chip 186 are positioned side-by-side in two
rows in a staggered fashion. It follows that true 1600 dpi printing can be achieved with the
printhead chips 186.

Each printhead chip 186 therefore includes 7680 nozzle arrangements 210. Each

30  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
Scale Integration (VLSY) technology that is fully described in the above referenced




this exanple, data input is typically based on CMK for contone printin K
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pages.

~inch printhead width for full bleed printing of A3, A4 and letter

20 Each PEC 48 is color space agpostic. This means that the PEC 48 can accept print

data in any color. While each PEC 48 can accept contone data as CMYX or RGBX where

X is an optional fourth channel, it can also accept contone data in any print color space.

Additionally, each PEC 48 is configured to define a mechanism for atbitrary mapping of

input channels to output channels. The PEC 48 is also configured for combining dots for
D =4

ink optimization and the generation of channels based on any number of other channels. In
‘this example, data input is typically based on CMYX for contone printing, K for a bi-level

input, fixative, and optional further ink. The PEC 48 is also configured to generate a
fixative channel for fast printing applications.

Each PEC 48 is configured to be resolution agnostic. This means that each PEC 48

30  simply provides a mapping between input resolutions and output resclutions by means of

various scale factors, In this example, the expected output resolution is 1600 dpi.

However,
the PEC 48 does not store any data to this effect.
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can have any reasonable length.

Each PEC 48 defines an interface so that it can be synchronized with other PEC’s

438, 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 pége rendering allows multiple PEC’s to be
readily combined for alternative printing requirements including simultaneous duplex

10  printing, wide format printing, commercial printing, specialist high contone resolution
printing, and printing applications where more than six ink channels ate required.

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

Table 1. Features and Benefits of PEC

~ Feature ' Benefits
Optimized print architecture in 30ppm full page photographic quality color printing from a
“fhardware desktop PC
0.18micron CMOS [High speed
( >3 million transistors ) ow cost
" |High functionality
1.8 billion dots per second Extremely fast page generation

15,000 lines per second at 1600 dpi 1.1 A4/Letter pages per PEC chip per second

1 chip drives up to 122,880 nozzles JLow cost page-width printers

1 chip drives up to 6 color planes  [99% of printers can use 1 chip per page
Sophisticated internal memory Only requires 1 external memory, leading to low cost

buffering and caching systems

JPEG expansion low bandwidth from PC
oW memory requirements in printer

[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

dware compositor for 6 image [Pages composited in real-time
lanes

IDead nozzle compensation Extends printhead life and yield
Reduces printhead cost

Color space agnostic Compatible with all inksets and tmage sources including
RGB, CMYE, spot, CIE L*a*b*, hexachrome, YCrCbK,




: : th
t henet, | EEE1284 (Centronics) Variable page length i t n any pa eghﬁa%os

' fon i t Pr n ers of any reso
(up to 64 km Cascadable in resglegt:’j1 color sets e.g. hexachrome can be used

: - . .
aCEscadab EI b&}og%%zor R i dt h CLascadalveroppages i Pr

e size Pi r nters of any w _ _
nt ngaggn ;e)r: Etl ggtg]h sides sinultanddusly | ascadablein speed V h h ery ig

lnters can be built Fixative channel data generati ont | f rene vy

Zg?e?n K _drying wi thout Wast€3g&3B and other
Color space conversion Higher quality / lower bandwidth
Computer interface agnostic Works with USB1, USB2, IEEE1304 (Firewire),
cthernet, IEEE1284 (Centronics)
Variable page length Print any page length (up to 64 kam)
Cascadable in resolution Printers of any resohition
Cascadable in color depth Special color sets e.g. hexachrome can bo 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
ixative channel data generation  Extremely fast ink drying without wasteage
(Built-in security Revenue models are protected
tlmzlercolor removal on dot-by-dot {Reduced ink useage
asis - :
Does not require fonts for high  [No font substitution or missing fonts
speed operation
exible printhead configuration any configurations of printheads are supported by one chip
| type
rives Memjet ™ printheads No print driver chips required, results m lower cost
irectly
IDetermines dot accurate ink usaege Removes need for physical ink monitoring system in ink
cartridges -

In Figure 10, there is shown a block diagram of the PEC 48. The PEC 48 includes a
micro controlier interface in the form of a high-speed interface 214 through which an
extermnal micro controller 216 can write to the 64 Mbit DRAM chip 50. The high-speed
interface 214 forms part of a data input means of the PEC 48. -

The PEC 48 also includes a control circuitry interface in the form of a low speed
serial interface 220 through which the micro controller 216 can access registers of the PEC
48 and the DRAM chip 50.

The PEC 48 also includes Page expansion circuitry in the form of a page expansion

10 unit (PEU) 222 that receives data relating to compressed pages and renders it into data .
relating to bi-level dots. Line loader and line formatter circuitry in the form of a line
loader/formatter unit 224 is also provided that formats dots for g given print line destined
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:
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cach JeRIHORE BTN PAE DG gyob bR Edo bkl poRBohs performs t hree basi c
tagks. ThesehaPRC 4B2ndiubes &RHEBI 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

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
serial bus 232. The PEC controller 228 is connected to the data bus 230. The PEC
controller 228 is also connected to the low speed serial bus 232 via the low speed interface

20  220. The high-speed interface 214, the PEU 222 and the line loader/formatter unit are also
connected to the data bus 230.

In use, since the PEC 48 prints page bands from DRAM, a given band B is loaded
into DRAM via the high-speed interface 214 before printing can begin. Then, while the
PEC 48 is rendering band B via the PEU, band B+1 can be loaded to DRAM. While band
B+1 is being expanded and printed, band B+2 can be loaded, and so on.

In the fo]lowmg table, the various components of the PEC 48 mentioned above are
descnbed briefly.

- Table 2. Units within PEC (high level)

unit unit name reference description
acronym numeral
p)IU DRAM interface unit] 236  [Provides the interface for DRAM read and write

access for the various PEC units. The DIU provides
arbitration between competing units and passes on
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An expanded block diagram of the PEU 222 is shown in Figure 11. In the following
table, the various components of the PEU 222 are described briefly.

Table 3. Units within Page Expansion Unit (high level)

unit unit name reference numeral ipti '

conoml . a description

CDU  Contone decoder mit . 238 Expands JPEG compressed contone
layer and writes decompressed

_ contone to DRAM
CLBI Qontone line buffer 240 Provides line buffering between
finterface CRU and HCU

CRU  iContone reader unit 242 Reads expanded contone image from
DRAM

DNC  [Dead nozzle compensator 244 Compensates for dead nozzles by
error diffusing dead nozzle data into

. urrounding dots.

DWU  [Dotline writer unit 246 rites out the 6 channels of dot data
for a given printline to the line store
DRAM

CU Pﬂﬂoner compositor nnit 248 Dithers contone Jayer and composite

the bi-level spot 0 and position tag
dots.

LBD  [Lossless bilevel decoder 250 Expands compressed bilevel layer.
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a later stage. The CLBI 240, the SLBIT 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 spotQ layer over a resulting bi-level dithered layer.

10 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
of options exist for the way in which compositing occurs. This stage can produce up o six
channels of bi-level data. It should be noted that not all six channels might be present on the
printhead chips 186. For example, the prinﬂiead chips 186 may be CMY only, with K
pushed into the CMY channels and IR ignored. Alternatively, the position tags mentioned
above may be printed in K if IR ink is not available or for testing purposes.

The DNC 244 carries out a third stage. In this stage, the DNC 244 compensates for -
dead nozzles in the printhead chips 186 by error diffusing dead nozzle data into
sutrounding dots.

20 Bi-level, six channe] dot-data (typically CMYK-IRF) generated in the above stages
is buffered and written out to a set of line buffers stored in the off-chip DRAM via the
DWU 246.

In a final stage, the doi-data is loaded back from the DRAM, formatted for the
printhead, and passed to the printhead interface 226 via a dot FIFQ (not shown). The dot -
FIFO accepts data from the line loader/formatter unit 224 at t)clk 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 pelk.

Figure 12 simply shows the PEC 48 incorporating the exploded PEU 222.
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need for separate printhead chip drivers is removed, which is key to the high printing speed

of the chips 186.

set

The incorporation of the CMOS layer 190 serves to integrate CMOS technology
with MEMS technology on each printhead chip 186. It follows that at least one off-chip
connection for each nozzle arrangement 210 is not required. It will be appreciated that such

20  arequirement would make a printhead unreliable and cost-prohibitive to manufacture.

A further‘important advantage associated with the printer 10 is that a width of the
printing zone 120 is extremely small when compared to the length. In a particular example,
the printing zone 120 can be as little as 0.5 mm thick. Tt will be appreciated that it is
necessary to achieve extremely stable paper movement through the printing zone 120 in
order to ensure that accurate printing takes place in the printing zone. The narrow width of
the printing zone 120 facilitates minimal control over the paper 22 as it passes lthrougﬁ the
printing zone.

In the event that a substantially wider printing zone were provided, it would be
necessary to provide further contro] over movement of the paper 22 through such a printing

30  zone. This would require such devices as vacuum platens to retain the paper 22 against any
form of pivotal or lateral movement as the paper 22 moves through the printing zone, This

could greatly increase the cost of the wide format printer.
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o or SroBvAP QI prHe YEROTY it GertsDpife SF brinth AL M RE L Bt Beoeiipyic
pri nt p&tat. dhispgouldmedetlintely oiset the probbene iwintiondd 2bo & SHIDBEeL) bigetiang

processgs.tq fully.digital processes. This allows for a substantial anount
Cof 11 S ﬂl@%ﬁ%@%&&a Sﬁ?tg‘i’ SPolngysism wpuidthe rpquirediie keentheps 186 i s by
MBANS tehpdriterelRehs prdting Hoe b { - HRE] 9! the
pri nt hea% chi ps 1&_3% alglzii)}’mg ?ﬁe&%nﬁ@% ‘?lgﬁ"l‘gﬁgﬁ?’i"ﬁg"’g%cgfé‘é‘%é‘%é/t&%%%*%l. 6
bi | | i 8k vdacspriablyhigheleweld. I n particular, the need for separate printhead

hip dri i d. which j.s key to the high printi ced of th
chi ps 186, TRIET IRTIESS 2p ARareciptioh o the presd ) dhe BoWtld 9o ton g at e VDS
t echndbaygoi, ihictfollaEE chapmRELO LB @A bBWIINAAR A ichifiacché 10! | oV

t hat at Iea%L one off-chip connection for each nozzle arrangenent 210 is
not r BY@PFLef the follgwing tableds sinaply so Blustrata thesiperd obprintmgguidiensint woul d make
a priphdeg i St - ibhitive to manufacture. A further

i nport ant gééjlg%tﬁg%gqugg%@ﬁlgt&’g%&ev{np{‘%gtfﬁ%&%?%sg?' 10 is that a width of the
printing zone 120 is extrenely small when conpared to the length. In a
particul ar exanple, the printing zone 120 can be as little as 0.5 mm
thick. It wll be appreciated that it is necessary to achieve extrenely
st abl e paper novenent through the printing zone 120 in order to ensure
that accurate printing takes place in the printing zone. The narrow w dth
of the printing zone 120 facilitates mninmal control over the paper 22 as
it passes through the




printing zone. In the event that a substantially w der printi nglrzzgrﬁ %rg
provided, it would be necessary.to provide further control ove q
of the ms%;ﬁzthrough such a printing 30 zone. This would require such
devi ces as vaculm pl atens to retain the paper 22 agai nst ramatonm7ef
pivotal or lateral novenent as the p?&per 22 noves through the printing
zone. This could greatly increase the cost of the wide format printer. 12
June 29G8e MR pRRRMS2 PCT/ AU02/ 00774 20 This highlights some reasons why
t her or.bubble et and piezoelectric printheads would not be practl cal
choi CE%V\*NEMP&&E@MW&@@&GQES@CN eve [ Rg, priRtTRg, ch raCIGQrI au S of—t he
print qrg 1Qumﬁg§of§rﬁ$eaguﬁipsl n the above reference app i‘cat’ons’%nd B&tlent s,
such gEnt e not suitable fpr®pro¥fdi Y thé®hi g¥ dessityseof| nozzl e
ar r ang @eM’Pﬂzﬂﬁ%d with the pri @Bkﬁéa@soa@m1tshtessahno\se;4b£éreéﬁr?§ﬁ£o matters.

It f ol]L-oviiax. printspeed (aqfatrhteevptcmgdpt)o ainpbu ﬁlh@g @has My e840 & t%m_‘
At

pri nt eads yag g Ter], WUt U—benecessary a
rel at ifvetly—wid VM,'@?,'“ E:EE?&,}'.? Spegdl . nxlﬁPqeﬂﬁﬁY"t’?ﬁ%{#%meWﬂ&is codyl d occur

to the nece@%ary%"é%?f"b tS00FHP s | WSkl [d MenTrendti at edsy rzmd se sihE 425 0DIgHM
nmenti gned atfovesoBrishd | fenokdoer | espeedsal 45 Waish the th rra‘L;Bprlnt heads, a

sui t abl e [caebd MeboSHedsM MPLLE Pegd €4 o0 keep the 1 rrpera? ne in the
i nti ona’g;l'ge evorel “H'Fhl S é/vou P a3 i & ea?% t ¥ ¢ost to

print i z a

an un igé‘p%{glﬁ kﬁ'a’etﬁgq VBT XS n| ofddr 30 #¢hi e art?Rppe®ci ass onsaf |t he
speed| 5 |t HE%pi i mlze'ra 10 Destt meder b Yt idon ofe 1890 dw’ tehe o | o%ng
Cﬁrrp? %{i v@etaga);ﬁrima sletaoDitia be|2Q)N|. I lk§ shgqul dﬁpe 5gd hatmé i Jrgose of
t he f pht GadicREan S t Q,J trate the speed of printi And i s
not |Bte %d 1%%5; rzi?(;eg}%lto%e \%érl oﬂ‘% p(r’%%snt et ugeY &P cHRbar BSoh. 12 .
June P00 0B PP X8 |ATB2/| 01 74 28 ded=Bor 988  Padrnt ans Okl Pri nt head
Print| W gt ¥ohi hetrewrsg. zmkvszsl X857 |86d. 0F®. 47418 mmbexmof a8 i njfepd
Chi ps856 648 D 8@biGet" 0fes NQ 5 €S 368, 649 430, 08 3 .
491, 5p0552 p360p 14,400 7530%%731 2@’ %90 X prlnts eed (sqf1/hfaf 1600 x

2 134

1600 dpi )T 820, 568234362636 2227% 8 1w w7

MakeMbdel Resol uti onSpeedSpeedAdvant age (# of tines faster)
HP1000/ 5000600x600120146171195220244269293

As is known by those of skill in the fabrication of integrated circuits, while a set up
cost for the manufacture of an integrated circuit device can be high, the cost of commercial
manufacture of such devices is relatively low. It follows that Applicant 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.

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

10 variations may be made to the embodiments described herein without departing from the
spirit or scope of the invention.



HP3000/ 3500600x30072244285326366407448488

Epson7000/ 10000720x72090195228260293326358391 OEn cadNovaj et 8dFsdng 2006
60096183214244275305336366 G et agAri zonaDraft npde44440465359667379

WG et agAri zona309x6182208093107120133146160 OCot or spanMach X11600 x
600115153178204229255280306 CanonBJW 9000600 x 120072244285326366407448488
Mul chAl bat r 0ss792 x79265270316361406451496541 Rol andH Fi Jet 720 x
72096183214244275305336366 Nur Fr esco360x3603005968788898107117 As i s known
by those of..skill in the fabrication of integrated circuits, while a set up
cost for th%ler?kﬁﬂ? DFVERioR preayfollewy circuit device can be high, the
cost of commercial nmanufacture of such devices is relatively low It
follows that Applicant envisages that the cost of manufacture of a w de
format pri ??ter PrinefBebelpaeretsing apfmegs for nrintisgtthaomettdd donipeising drpepat e to t he

cost of manuf actdéeiRin@fimb v i L s listed in the above table.
It will be apparent t%o t o§e ls%fu?igg%ﬁgt Ogﬁigtgt t hat many obvi ous

modi fi cations af@esformingthe image dsa intypring deta dice rets of hideastirediilienpizeldpacr i bed
herein w t hgddhgdggarting fromthe spirit or scope of the invention. 12
June 2006 22 0 The clains defining the invention are as follows: 1. A

met hod of pr oceS¥myniggting thegeinf data foriprinfhagl, chdnetanindédin chac apdeimidng t he st eps

of recei vi{g,d 1Dy j .St or format . transform ng the inmage
data into pri nteﬁ%%?%ﬁﬁ%ﬁéﬁ?%?@f%ﬁ%ﬁ ce%)élﬁglgeﬁsemﬁ?l?‘fq%ﬁpﬂf‘%l s per second;
and conmuni cat i regeiving ipageniatadeiresettingat lpadt ohdvimade baddar act eri sed in that the
met hod 1qi ncl udeg,. | of a pluraljty of print engine controllers

eg RadsFhrAf h.he Jecewe% mager#& nta 2 tc}a&?@;

provid in a printer: = receiving enting at | east one

i mge band; 10 tonamwficating thy prihiedatacio dieveidthenbgeadati® priffheadbipiht Waka; and,
comuni cat i iknt,data to the printhead to cause the printhead to
print the g%gt#ggg%)écghuéd‘i mage band. 2. A nethod as clained in claim1,

whi ch includes the step of transformng the image data into print data at

arate of gt le n.billion pixels.per second. 3. A nethod as clainmed in
claim2, which ‘??\%ﬁﬂ%} &8 C{%Edé? E}meﬁ W%ﬁ@r&?laf%%ﬁdt?wéﬁﬁ%@mgd@ﬁ@@m o print
data at a datbétoprimidatebstatd ofatlieyst ibhiienpipdxpdrseddsd. second. 20 4. A net hod
as clainmed in claim3, which includes the step of comrunicating the print

3. A method as claimed in claim 2, which includes the step of transforming the image

data into print data at a rate of at least twenty billion pixels per second.

20 4 A method as claimed in claim 3, which includes the step of communicating the print

data to the printhead at a rate of at least twenty billion pixels per second.

5. A method as claimed in claim 1, which includes the step of receiving the image data
in a compressed format with the step of transforming the image data including the step of

expanding the image data to produce output data representing decompressed page images.

6. A method as claimed in claim 5, which includes the step of expanding the image

data to produce output data representing six color channels in a bi-level format.
30 7. A method as claimed in claim 1, in which the step of communicating the print data

to a printhead includes the step of addressing a number of printhead chips of the printhead
with the print data.
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data to the printhead at a rate of at least twenty billion pixels,per
second. 5. A nethod as clained in claim1, which includes the s R 2006
receiving the inmage data in a conpressed format with the step of
transform ng the i mage data including the step of expanding the inmge data
to produce output data representing de@npPessed page i nages. 6. A nethod
as clainmed in claimb5, which includes the step of expanding the imge data
to produce output data representing six color channels in a bi-|evel

format. 30 7. A nmethod as clained in claiml1, in which the step of

comuni cating the print data to a printhead includes the step of

addr essi ng 8a nuAbénagefproueisingwastant fips peifitet, iR iRhidibeasne Wphnkhe print

dat a. YU18%DH112.June 2006 23 8. An inmge processing apparatus for a
printer, the P processi ng apparatus conprising a data input neans that
is configured taditeipinednsageisdaifuted (@rckilB gt AL BOS) infa0d TBbge @ data
processi ng means that is operatively connected to the data i1 nput neans and
is configé?né]a’to process the image data at a rate of at |east one billion
pi xel s per secomdath procdskiaf Sle@sthdt iopdatidell BlheRbd BlihABtAinna Atafs Jatd
comuni cati on, negns that 1s operatively connected to the tat a processi ng

10 neans aff gg“@é?]?‘io@???gﬁ@%g%ﬁﬂﬁﬁﬁ%@@fiqqé ope biliondeds neosegopt font head, -
characteri &e@f&@ﬁ@ﬁmm&%aa&%@ssi ng apparatus includes a plurality of
print engine controllers for: receiving irrag}e data representing at | east
one i mage band; 2 944 STETHHFALIAR Meps that iscipewtivilrarrueded ta thendate podendinglat a;  and,
comunijgat ifdgnsta8e idHohd ( [Wat t e._print dto
print the at |east, ongemi&pﬁ%ggﬁgl%%eg{ep%%h?ﬁngtge&%% glt:ég‘gg%%aga%ﬁﬁ%n;}ﬁ%s as

cl ai med i nTB4E4PFACESSINgITBPAEAES npladgatmdurilifp of puind angne conrellatafor pr ocessi ng
means, and the da& AL i | t partly defined by the
print engine conté,ériﬁlllgprs. BZ%%&%%E?%E%B%?%%%E%% appar atus as cl ai ned
in claim9, whiEmsioreingthegecsivel émage datadnto penintate; stdpr age devi ce, connect ed
to each print eRgimii o Lol 4 t enmper a storage of the
i mge and Eré‘-l‘ nt data c\%hgfé%gk edﬁ%&aéﬁiﬁé&%ﬁtﬁf&@g{h 3 3@815?%%89%@3%d
communi cat &&teee ¥ge paidnt head. 11. An i mage processing apparatus as cl ai ned
in claim10, which includes a mcro controller connected to each print
engine controller via a mcro controller interface to control operation of
the print &ngi nn Ewase prokcessing apircataiat alaimeglin chiira A swhaneh thdidag ififve mh@l O

the data processing meaus, and the data communication means are at least partly defined by

the print engine controllers.

20
10.  An fmage processing apparatus as claimed in claim 9, which includes at least one
memory storage device, connected to each print engine controller to facilitate the temporary

storage of the image and print data while the image and print data is processed and

communicated to the printhead.

11.  Animage processing apparatus as claimed in claim 10, which includes a micro
coniroller connected to each print engine controller via a micro controller interface to

coutrol operation of the print engine controller, the data input means including the micro
controller interface.
30
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controller interface. 30 YU183 12 June 2006 24 12. An inmge processin
apparatus as claimed in claim8, in which each print engine co ﬁHFP 065
in the formof an application specific integrated circuit (ASIC) that
includes a data bus to facilitate comuni coati on between various conponents
of the print engine controller. 13. An24 mage processing apparatus as
claimed in claim12, in which each print engine controller includes nenory
storage control circuitry and nmenory storage interface circuitry

oper ati vel yj£onngg: its. assaoci ated nmenpr, f prage device and the
data bus, tlhzg ﬁqﬁpﬁoﬁﬁgegﬁgé‘%@g‘%aﬁ’l’n WPPAE F%ﬂf“f“rr%j) ”%@f’-\’rge RFPGRERE to
provi de an ¢ontrelid écie tedrm efvh appltcafiéh spedifieneprisicilnit LAMCITRIDRMLEL QT age
device for &a@an %%%a%é? eccogﬁ[(])_nen.s of the print engine_ controller and to
provi de arbitrati on Dt R PR Spfneoreys of hgarinteagigi te  access
t o t he nmenowmirglteor age devi ce, and the nenory storage control circuitry
being configured to provide the nenory storage interface circuitry with
access to the nenory storage device. 14. An inmage processing apparatus as
cl ai med i n ik ai Mnlifhagd provkiiapatins Bl dRinee RONAR 120 AA! LEE phchydes
control circu {tél[ .agﬁ a control circuitry interface, the _co%tro clrcuitry
bei ng oper actoflgt? %mé’ BTy BeTage eontichercyidty and memaritsterhge interfageaircdirycui t ry

i nterface, dpbﬁ;iv@paimaitgdtﬁem&bhtitﬁxssbﬁitwmexﬁ&&is%ﬁrgﬁﬁeme Pty «.ﬁfa His/fgans for
readi ng and WI‘I'[II’I%[ regi sters of 20 the print engine controller and for

readi ng and®¥9T FiRGet B‘%’Fﬁée FHRBMPeng spufipred dy prowide an ihwerfice fok okt snchavi ng a
predet €iom netle Bickssh 2R ntfthr El@ra@@ﬁl%v{c? Ifoer[\)J \%%{hﬁé’ %njﬁt%&ll%sfo%%:?e 91%% ? .configured .
y ro | '

to receive register reads to be witten L he co circu €15, An
i mage pr oc &Yl andda prvids abitration betwden qenpktiigromponsnts fahicadarglaatte pr i nt

Connoct ed Lo £he tar o pgorge geas KRAIPhERo sfofte St SR b edl | Tmge o

connected to the data bus and is cont i mage data
and to wri t8nRFedde Bwiise dresaemonsigense teafadseirepitryi withgpecqss BORSSERMGryappar at us
as cl ai med siomageliadigs. 15, in which each print engine controller includes
line loading and Iine formatting circuitry and printhead interface 30
circuitry, the line loading and line formatting circuitry being connected
bet ween t hesdat g, 1 p%w &Rk L .circuitry that is
operatively conne_ctéegc%i to %S}ﬁteé ggsoc%%f\cg%méd&%i%%%ﬁgg’&nwc SR P8R8 | 0adi ng
and |ine f &pmeelles ingjudss contiol pigeriti avd acontfdl gineuitdy interfacq ehetcbtroY k@3l 2 June
2006 25 decppphesned bRk daka. mat khe deconpressed, i mage data for
the print headgg%i A . nﬁlgditgﬁ i contro c%mtym?erfaceqﬁle

control circuitry being configured to provide a means for reading and writing registers of

20 the print engine controller and for reading and writing to the memory storage device in data
blocks having a predetermined bit size and the control circuitry interface being configured

to receive register reads to be written by the control circuitry.

15. Animage processing apparatus as claimed in claim 14, in which each print engine
controller includes page expansion circuitry that is operatively connected to the data bus

and is configured to read compressed image data and to write out decompressed image data

16, Animage processing apparatus as claimed in claim 15, in which each print engine
controller includes line loading and line formatting circuitry and printhead interface

30 circuitry, the line loading and line formatting circuitry being connected between the data
bus and the printhead interface circuitry that is operatively connected to the associated

printhead chips, the line loading and line formatting circuitry being configured to read the

Yu183




and to wite the formatted deconpressed i nage data to the printﬂﬁﬂd
interface and the printhead interface circuitry being confi gurbavHBg 2006
sending dot data to the printhead chips and for providing suitable
synchroni zati on between a nunber of the print engine controllers. 17. An
inkjet printer that conprises a suppor®sst®ucture; a platen positioned in
the support structure; 10 a print assenbly positioned operatively with
respect to the platen to define a printing zone between the platen and the
print asse rint, assenbly. c rising, an elongate carrier; and a
number  of %‘3 %?%[Igéaggd %haigﬁgatﬁ’c;‘g ??Wﬁ@ﬂg%nlp%“gémﬁgeéﬁa fortde printheaf ebids chi ps
t oget her deduidmé wtesthpfoimitied dldconaitess CERERgPIRLOIR RRRPBRAENS R 1S
operativelyr%ﬁeg %Seng\/it.h reshﬁect to the print ‘assenbly, the inmage
processi ng APparat s Copritgi {j"gé’oﬂég”éedi fatrnding detsiatedm thegrintbendtobips ecei ve
i mge dat a dnd famprovidigesshie SgRhRIAR: | s that is
configured to ocess the in’gg:e dat a aﬁﬁg&?gﬁgﬁﬁgﬁgﬁpﬁt@gt one billion
pi xel s per °§8‘E‘§f?£ﬁ-to transformthe data into print data;, and a data
comuni cation neans that is configured to communicate the print data to
the print he%d; 1% a feed nmechani sm positioned on the support structure for
feeding a p11'i nt H‘ﬂﬁw%ﬂﬂghcontm%ri nting zone, characterised in that
i mage processi ng sapRakRhdisel NCl udes a plurality of print engine
controllers for: receiving inmage data representing at |east one inmage band;
transform ng t hdPlEagpsitensdimts supnod saeterepr i nt data; and, conmuni cati ng
the primt data borihliSsclihl MdARA0ed Seiaf willSeBll I SR & RELLL 1he &t
prinfing zone between the platen and the print assembly, the print assembly comprising

an elongate carrier; and
a number of printhead chips positioned on the carrier, the printhead chips
together defining a printhead,;
an image processing apparatus that is operatively arranged with respect to the print
assembly, the image processing apparatus comprising
a data input means configured to receive image data in an image storage
format;
a data processing means that is configured to process the image data at a rate
20 of at least one billion pixels per second to transform the data into print data; and
a data communication means that is configured to communicate the print
data to the printhead; and
a feed mechanism positioned on the support structure for feeding a print medium though
the printing zone, characterised in that image processing apparatus includes a phurality of
print engine controllers for:
receiving image data representing at least one image band;
transforming the received image data into print data; and,

communicating the print data to the printhead to cause the printhead to print the at
least one image band.
30
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