WD 03/ 086762 PCT/ AU02/ 00774 1 PROCESSI NG OF | MAGES FOR HI GH VOLUMVE

PAGEW DTH PRI NTING FIELD OF THE | NVENTI ON This invention relates to the
pr ocessi ngoaB/osémages for hi gh vol une pagew dth printing. PRAEIA02/00774
particularly, this invention relates 1o a nethod of processing an i mage for
printing, an inmage processing apparatus 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

years. Exampl SEQCESING QR {MAGES PO G Yol DB BAGEWIRTHY, |

(HP) 1000/5000, the HP 3000/ 3500, th Fﬁwm 00/ 10 000 and many others.
These printers all have a traversing p d 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 made tDEMD QE'EHEHNVCENT@Nof such pri nters in order to achieve faster
printing speedsat .hi h re? tns Centr f’;‘?}g em of ac |eV|ng
high printing s sﬁ‘&%&%ve é"‘}‘i“ra%%ol TyOrTSRem é%geé ° @P’P CEC

capabl e ofprgfiel BlordgartifBare ¢IES Sd/eyitibn FidREs ©fa mbkod 8t frodéssmgSiitnabd fbrr ate.
Further, in _order to achieve accurate printing, it is deS|rabIe that a row
or band ofPrm@g; %mg@age@@ce@ise@gﬁ@araﬁuSa@dmntkaétmmm 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 attenpt to achieve high print speeds
and that BACKGROUNDORIHE INVENIIGN ng a suitabl e number of inkjet

nozzles is req d. Therpal printheads also referred to_as bubble jet
pri nt Heads andul'aggz%?e%%mahcre%vw P 1R 3% eDIseaYe thaidies Rppresqught %ﬂh@ tine.
These suf fginfiQmeRXR8RaL Y&HA@ ntefyfbfisdfﬂe B IWRRE #fgﬂas}e%eﬁnd have
t herefore been found by the applicant to not be SU|tabI use In a

pagew dt h @@ﬂ&blgmﬁm‘:lpohhc %rm%meMde@gmmthwﬁmthuch 30

Geval oped HORFH AN bl 10006, Ed AoEead ey fopy NEGEERd B3, o "2

resol ut i onotagshi gh as 1600 dp| These chi ps are manufactured using

integrated SUBSTI TUTE SHEET (RULE 26) RO AU
These printers all have a traversing printhead that traverses a print medium 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 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

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



WO 03/ 086762 PCT/ AU0O2/ 00774 2 circuit fabrication techniques. Details of
the chips are provided in the above referenced applications and patents.
Appl i cantwioaisioesres t hat t hese printhead chi ps are extrenelpgT/Awebatiie for
use in wide format printers. The reasen for this is that such chips operate
at extrenmely high speeds due to the |arge nunber of nozzle arrangenents

ar ven o EbleR ol e RtConfs Gl SRRkl M RARERY o

wi th a nupflizatiels fidifaicatsl AppBcdndbélieies thabthasdpriitkeatitBipsekd @afemedy use of
such printhead chips in w de fornmat ﬁri nters. One particular difficulty
i dent i fi S¢table forBsqippyide fasmaf printees. The reasen/dor Bunisithat sBeh chipyepssste 8t such
pri nt hea ' . ' LW DG, ' t .

i ncor por g’t“gg}#ﬁz htélgspg%ﬁg# ? \gg%hlg\c;%é% ?il%glg&rl r?rz %lgggg? egnet%go é&%%dﬁsaasrmegl%apabl e

of pr oceskiprgd she tethe favpges swh chipsatag bt daivers arahespemdly high byclichiaaghysi cal
rate of printing achievable by a nunber of the above printhead chips.
SUMVARY OF THERF QuNganeRaseeeaienergvition Bumberayt dif§igaliies frorderdo iaphiey s,

there | scREQNkUEE of iR HRAMCRS onit AAGRE B9 ABrihFAI Ok Yorddilad i) e et hod
conprising the steps of: recelving I mage data in an inage storage fornat;

t r ansf or ientjfiechby theedpplidattas theteffeptivetonttat of atumbear @f suabf pratthdad @bipsasme

billion pi.xels per. second: .and comrunj catin he prj data to a

it healt o BTG ori Cnst L peciopte st R tehah didher o | s

pr ovigledproBssiiPag6ls thdt AFLBPhBIE oPPRRERINSStdr8d ifadRk i Rl thhh&)rte@?@ﬁls with
processi ng apparatus conprising a data input nmeans that is configured to
recei ve heasigalirateiof pentingreghécvablerhypenuntlnr whithe aovmprintheascabipsi ng neans
that is operatively connected to the data input neans and is configured to

process the imge data at a rate of at |east one billion pixels per second

to tranSUNMMARY ORTHE INVENTION data; and a data conmuni cati on neans that
is operatively connected, to the data praocessing neans and is configured to
communi cat e t IECHNgtto @dirst aspech obfeARYraban, thete & prowiged 8 methed fy aspect  of

t he i nvepiq.on; ' Al sl ] Yol t 30 conprises a
Support - Diacafing et forifiingatle ARl orRine théfiopett o

I'n“the“support structure;
receiving image data in an image storage format;

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 image 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 structure;




WO 03/ 086762 PCT/ AU02/ 00774 3 a print assenbly positioned operatively with
respect to the platen to define a printing zone between the platen and the
print asswoliBywse7she print assenbly conprising an el ongat @ecaasummor74and a
nunber of printhead chips positioned an the carrier, the printhead chips
toget her defining a printhead; an inmage processing apparatus that is

ti | d wth r, { to.t i nt ly, the i
P otossi ng. anpBRnCtetbinhobERRGT cpeilivk bRl reohe R TE oAt iar Bling 8 rece ve
i mage dapantidy e bEBERn IOPIAGE and HePFrint adBrmBly AleBprif 9&%1212.153{1&)61%%%?}?% that is

configured to process the inmage data at a rate of at | l'ion
pi xel s per second #weclongaetatianehé data into print data; and a data

comuni cati on nean t . 1s canfigured t.o conmuni cate the prjnt. .data to
t he printhead; andggﬁgggﬁof?@@ﬁ’aeﬁfig BBg?lﬁP%q%e?i’@ﬁcWr’élﬂFp‘f}ﬁ?tbeagtclh%ture f or
feeding a priragevﬁeﬂﬂefmingﬁlggmhegdae printing zone. The invention is now

e,

described, by way of exanp with reference to the acconpanying draw ngs.
The fol | owi ng2RERAZEIDEPGESHNG BPRABALLY ells @peratively iarrpngedhvethnespedt todbperinbf t he

above sugggﬁﬁ . I HE WNGS |n the draw ngs,
Figure 1 s o%g’glgélgggﬁlio%,l ﬁﬁé%%%%gjglﬁ | view of part of a printing
mechani sm of a pradbtaamsae mzhys contigupdrtaédsiyedmaktBge PADRRSS istPageppar at us,
in accordance_with the invention, of a printer, also in accordance with

the invention®™®fgure 2 shows a front view of the printing mechani sm of

Figuree 1, Figure ; [ : I a j f, Flgure
1, Figure 4 shows§g%%\f%g@sg?genéﬁg?%ﬁ%lgé%rg{kgfér%qorb%/&f%% %??@ﬁ%%ﬁ%taeﬁeg

Fi gure 5 showef ai leagheneghillion pixel eperdecmmdso tradforn dw dafa inpeprardtidee; ped t s of
the printer; 30 FiﬂreGSho a _schemat. c rEé(}rpl(?ded view of the printer;
Figure 7 shows a s®REASPIEIUNLHAN Means thatly coplgyiad oLopupynigHe te printer

i ncor por at i ngddti® the ipAhthRsG B! V;

a feed mechanism positioned 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-dimensional view of operative parts of the
printer;

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;



WO 03/ 086762 PCT/ AU0O2/ 00774 4 Figure 8 shows an expl oded view of an
operative portion of the printing nechanism Figure 9 shows a cross
sect i onalweoiewsart2 an operative portion of the printing mecTaxt0977Fi gur e
10 shows a high-level block diagram oft the i nage processi ng appar at us;
Figure 11 shows an expanded bl ock di agram of a page expansion unit of the

i i - Fi hows. a_bl i . i
br ocessh ng. arighiy SRR ERbiege s Jiha HHREE pRitRE Of el Bechifi R 0°
shows a schenpiiife 9 sHvwREr @bI¥RBEIMARYiew dFn @pefdié paitioR optheprinéiag chi p of

10 the print assenbly of the printer, showi ng one nozzle arrangenent of the
pri nt hea@eddingm; and Fi gure 14 shows a schematic, three-dinmensional view of

a printhead npd NGO r . ' ' .
DESCRI PTI ON @Igi#sglq %&Wl@'&ﬁ@éﬁ?‘é‘%@%%@%‘%ﬁg %ﬁcﬁéﬁgﬁféﬁ‘&sﬁer ally
i ndi cat es a pFighicell shovsag egpahaad dloskidingrathef b prgndxipamsiontngit of thefraagel 0 has

a support structure 12 that supports a print assenbly 14 above a
subst r at BIOCGHBZARPHBME: structure 12 includes a pair of spaced feet 16 and a

| eg 18 extendj @&J}M : Lt %?M idéorbSrafiRsNt €d on
the | egs 18 tg&gf)ea%@%}{?gglryggs 1 ég%%ﬁ.gg?ea@h%gy%%g?? Sl tllysc;neébirgt en the
| egs 18. thélpagerexpaasibn ayit,20 i s configured to store suitable print nedia,
such as paper_22. T aper. 22 is fed froma nedia.feed. mechanism.in.the
formof a rred]r:@uFeo1$ Sei‘f 52 th%ﬁ%t}}rﬁee‘d‘ﬁ?qnﬁ]tonélsvé%‘ﬁﬁf 9"_“?% %Hﬂrﬂgﬁa(fcgh%o{ ake up
spoojg z%he??inﬁﬁs‘f%@ﬁlb%ﬁﬁe FRREOSWIng Oné flozz &ParRembht STTRSpiRhaMARIg; he | egs
18 to encl ose various el ectronic conponents that are described bel ow. The
print assshbly 14 includes a lid 28, with a handle 30, and a front cover

w0l i ngs 34 SO HOVR ety el BpRRRlob 0080 of EpERL b Bl TTY,

t ouch SCﬁ@@fpoﬁﬂeg‘lgayﬁﬂﬁéddeﬂip,A stop button 38 is also provided to enable a
user to stop operation of the print assenbly 14. WD 03/ 086762
PCT/ AUO2/ 00774

DETAILED DESCRIPTION OF THE INVENTION

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 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.



5 The print assenbly 14 and its various conponents are shown in further
detail in the remaining Figures. In Figures 1 to 3, reference nuneral 40
gener al | ywondios@ses a printing mechani smof the print aseemy2t0d774As can
be seen in the draw ngs, the printingsSmechanism40 is segnented. In
particular, the printing nechani sm 40 includes an inage processing
apparatus, in_accordanc i th the i.nvention hat i ncl. ine.pLint ed
circuit boardde ng‘)r’%b'\é\f%%gc Cha %Olg%%?n%taﬁeewovg\ln%tlﬁqg@e?gg%&ﬁl(rﬁ ?ﬂr%g
connect %in%ﬂgﬁg&és. The printing nmechani sm 40 further includes a printhead
41 having seventy-two printhead nodul es 46. Each PCB 42 is confjgured to
control ei ghtlnFiguresbtod, mefdrenesnurgeral 40 gengrallyindiggies aprntiigacqhepsi of2 are

provi ded, The printhead, nodul es 46 ar [ ai | bel ow.
o poahe ISRl 14 48 PR oo Hee QROTDET ¥ sty mfhditin 432 1 %000
al so  degshiRed Thpafteulhahe poitalgd mblapiem HpipbluBERizhagt processiigides a menory
storage device in‘the formof nmenory chips_  and nore par,ticg{?arly in the

form of appatebist inexcendarde DEke inveptiom shat trrludsamedninted ciegitboaissr ate with

t he PEC I, manner, th j r] ch PCB 42
i ncl udeség:ﬂq{}éﬁi (ioi}n%cﬁ %tgr?? %%Q@F‘gﬁﬁ%&‘?&?ﬁ?‘ghgy’“ Bg{og? skso%ﬁa suitable QA
chip are set Th#prifingheechahdyma 40¢heherinduddshi irathedd 41 dgviagpeveogtivon no.

09/ 113,053 and are _therefore not set out in this description. The chip
52 ser veaxintheadanqdiesyit: EachReR dity eonfieured tPiCH@“‘gfm%%i RIpe Cﬁ@ofiﬂ&ﬁ%&t
descfy begl] 13 H83 s 40 UreARHiaE@ THeDrintleA8 ndduIRs Ub ARSdcbGhedas feftss | Ng
theclé)luaﬁﬁléacs)?%g[}]n%t meaié% ue?e}d 1V\,ith t%gnpri nter 10. An endnost PCB 42

i ncl udesdesaibbglowl connector 54 that permts serial data cables 56 to be

connected to th '§.42. Each PCB.42 | on bt S qat ed

pri nt head mdﬁqc@f(%4%qcﬁud§sp|p&grg}géne ?95%0&?. @%g’gr?@%%’%% S@%ﬁ%ﬁ?@m 40

i ncl udesg@.Akdaah reMRsIemil®Rlidshat extends between a pair of side noldings
61 that are positioned in the end noldings 34. The PCB s 42 are g@lunt ed on

the chassis 6BachieB ¢Rabeiieclelpsnaecraoystares fayioe s Higjerm of BEEIRLEPon. A
charnel g2 S ARl W Byl 2585 LSRR BR 078ugbBol . 98NP0 chassi <
chassi s S@ro%ﬂité Wah ChaPRE U8 62 a nlaaady tRERs désciibedilowed on the chassis
molding 64. Fur(f)l?e/r,0 eBaEIZ %%Bpégl/négggs/ z? ((j)lzaﬁfy authentication (QA) chip 52. Details of a
suitable QA chip are set out in the above referenced United States application no.
09/113,053 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 09/113,053, 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
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.

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.



6 The chassis nolding 64 defines a pair of recesses 66 on an outer side of
the chassis nolding 64. The recesses 66 extend a | ength of the chassis
nol di ng 6Wo0 odvokarsbar 68 is positioned in each recess 66. PCreathosbEns 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 assgnbly 70 inclu n ink. distribution arrangenment 72. Each
et head modiiecehsses molting OF Feas b hir 0t Fseises b6 OB o QSh RGP FT Betchahs

ar r angenmplding%4. The Péeéses U6 Bkten@aWhetPbf AE BRAG S TRAGHE 64.'6Aib%st§a? gRy&ably

nmounted on its ink distribution arrangenment 72 to facilitate renoval and

r epl aceri9sitionp@in epsh eerssy §6. The bushars Gkane configwed toamipplytelacti@l powendes a
pl ural i Ly 9Eﬂ,{1%2reservoi r nmoldings 76. Each ink reservoir nolding 76
corresponds “w ‘an associ ated printhead nodule 46. The 1ink reservoir

nol di ngs 76 aAgimkoRkdrielnede@BE 100 PBstiohsd g tRSRvHY dHahRelldReThd @ channel
62. Each ink reservoir nolding 76 defines a plurality of elongate ink

channel gesevoipasspmblyicionetden angk distiytionanangeneent 32 déachmpiintiead srodetef ect i ve

el ongat g4 ; . 1 of the | rr.channel 62, An end ca
nol digngez%lgﬁggigom %%%%gﬁegﬁggﬁlke&r\lgﬁoét?m} n anrggrélg?[% Pl}?%ﬁ%lfeiﬁrgeyg. The endIo
cap nol diringhead nivainled pis wermbyabyy mounted o disanlsdiS@ibdaén neshgehrheMtoand in

al i gnme&t .YVIth respective i nk channels 74 when the end cap nolding 78 is
posi t i orf8d IWF%HQW@H%EI?C‘?WNWQQQF%?W-WDI ding 76. The connectors 80 are

conngct abl e tpARk iréb%rv'%ﬁ%séf%?@@ﬁﬁlﬁu 2 fﬂ(}?ht%g)ﬁﬁ eE'éﬁ@ﬁ‘frfb?c?ﬁgst 82 is,

in turn, connected to each of a plurali oses ol T'ows that
each hod#acB4nk ws¢moir imglding dheonespandowithiah hssaciatedpeimttioad madklectaThel 74.

Each hose, 84 suppl.i.es e ink.reservoir enbly 70 with ink of

par ti cul'BF TE8T Pplgggpgékgﬁfﬁ ROSTHORE ﬁ%@&e@"%ﬂ%&ﬁ‘rﬂ?‘? t]@S/hIé‘Har(“@a?n%é&e nt a
(M, YelgRwitkesa@ndir Bloddikg (8 defifdssa pluREBEST dldtRbhde ink Bhddde R 74C&Rg, four hoses
84 are provided. Al so, each reservoir noldin 6 defines four 1 nk channels

. j . 9 |
74. Al t écepmedating a differeatp soloreddiak. By sifaciisg elomyate ikgdaneelg ¢jtendral | ow
(Y), Re Blue (B) inks, respectively. In this case, siXx
hoses 8 e@%trhg/lﬁ‘g%gs%egg? each reservoir nolding 76 then defines six

i nk channel s Adtend cuptrealdingf78sis posliibhiedl @nid ehdneel Bk eebetvdlisSmo F6.xhBoses 84
can carry CWK and Infrared (IR _inks and a fixative (F) for i gh speed
pri nt i nghd§2p melding &3 paa plugality pf conapetars 80 dfined tgreqpaad g alignneemb étht ed t o

e SRR BB LD AP PR o BT, 1,
WO 03/ 086%6@iPODldng?3. AhE £dnnectors 80 are connectable to an ink hose connector 82. The
20  ink hose connector 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. 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.
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



7 hoses 84 are connected to their respective containers 86 wth T-piece
connectors 94 shown in Figure 1. The print assenbly 14 includes a

pl ural i t ywofo3osqpt ng devi ces 88 that correspond wth respeatAwe/opr7snt head
nodul es 46. Each cappi ng device 88 is7di spl aceabl e between an operative
position in which it serves to cap its respective printhead nodule 46, to
inhibit drying of ink, and an inoperatjve sition in whi éh i99,kh an be

ej ect edhﬁmﬁﬂwoﬁﬂﬁﬂ'ﬁ@dﬁeﬂ Facfiyesentage Wl £ 1JBCS QUBEEPTI"6ed I'n t he
chassi Singlgr uéltransl ating nmenber 92 interconnects the canshaft 90 and the
cappi ng devices 88, so that rotational novenent of the canshaft 90 results
i n reci procalThepsamesémbly 1irclodgspi plyratitvifeeppiss dbeewetsnthatrariespopd

ti d i ti it ., The. haft, .9Q. | ' it
e R e e N R

the pri i § 1 dab3idrEspéetivBpringital encilRByvd, to fnhitst
draw ng%?r%gafﬁgémlonéé\%@cggg%ﬁ%ﬁl iag 28r gn((::lwgSpr ear acover 98 t oget her define

a housi dgyid®6f iky andtancinppeirativeamsision|iy which ink gin/begieetsd Hpm thg PERIERS dges 102

is positioned neat 1id.28. Each ink.caftri : s one of the
i nks rreﬁ%qdb‘ﬁe‘bg? zb‘é?\%s aégﬁﬂs oRitionigA D gcgaTsz&{'é %%gﬁtﬁnégéeﬁegt@ \%een a pair
of cli pgnidRbnsRtsth@tarhhafiod £@ thepdppagiiemies 88 aoabaaotiofd aovementef t r i dge
102 and a respective ink reservoir 86 are in fluid ,congéjgi cati&% with each

ot her, hresrnshaft Ofiresplis imreciprergb mpyemen of deesappieleVigesf® PHweet 5 104. A
pair_.of platens, . in the f f an upper platen 106 and a | ower platen 108
i's IBOSiOBP%‘hg%Ia%llnﬂpghratt?%eeﬁ]sbuoglls'ng 100. A pair of spaced primary rollers in
the form of amhewamEhaft PO isrdriven mathl esuithble raotdr, ndicanet gameiatiaray 96 &1 Figpre112 i s
provi ded to displace the paper 22 through the print assenbly 14. The upper
roller $10 is positioned at an upper end of the platens 106, 108, while

the 1 over O Biffherddtal éftpeghh{ SRatbROE bR Midtenas a6be L8 in Tie

rollers 110, are configure ive a sheet of the paper 22 over,
consecutdrveing, thatfironhemver 33.thé Hd @8 end airear|covrn98pgathsr defiae afgusng L for

surface of the ueggtﬁr Bl aten 106. Thus, the paper 22 passes over the upper
rol | er 1H®PrRHASP %dH ower roller 112 is posi ti oned between upwardly and

downwar dl y oy i;RFalRg ok imﬂgéMmaﬁaﬁtia&d Rfeath ellixh28. Bach smkpdavtoitlgd | y
nounted at 116 to the housing 100. The brush 114 has_an arc# e transverse

profi | e HRatorepomecafbanitks menkongtkahoypdiach ik eartides 1P s POHLoNgd BEHEERE 114
Vo 03/ 08p6aZr60 clﬁgg_/l soz{hglp i L8 be replaced when necessary. Each ink cartridge 102 and a

respective ink reservoir 86 are in fluid communication with each other, when the ink
20 cartridge 102 is received between the clips 104.

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



8 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

downst r eawnaB/ogdre2 br ush 114 to bear against the upper pripcaravozodizer 110.
Thus, when the paper 22 is displaced Brom between the brush 114 and the
upper primary roller 110, the pinch roller 118 retains the paper 22 agai nst

I I h d '
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| ower pr iatHosing 20@s 120, 122 A pI urality of spi ked wheels 126 is
partially received throulgh the gap 124 to engage the paper 22 and 10 the
| ower pri nar yArR;n¢1917011§1112 3 %P@ﬁ@@@WOM@W%@O Berbaush bidyto hear agaigsidde wi t h

oot t1 ontBrnrsFRIEEA RGN SR hEphfh 20 oG A pUNRE) bl D o4 <o

that a suhd mbluppé@?ﬁnm rolfer9€0, the pinsh kblier P& estaidR thatpaper 22wpapaplaterdl2 passes
over the printing zone 120 of t he upper platen 106. The chassis 60 and
channel BRVEMELHositioned above the printing zone 120 of t he upper pl at en

106. The chas t RCRE Nt
mechani sm 129%%“&2%?’@%‘%%‘%%@?5%8 anﬁﬁgﬁfg@%ﬁgﬁq@%{ggﬁ lﬁg di spI aced from
the print2hoA gzwit it Zefindichetweaeths apper and lpeertprinting zonasHE0cHRs & udlityand
channel 6 e, dj spl aceabl e, betmee an rati ositiop in ch.the
o' nt head Wkl Bl S e PaNE FeaBE  AHONL HE £ 7 s b e Pl Joide | <
sui t gl efcabwef dpﬁ}hm@goﬂaq 1@%@6&@3@@8\{@ Zpéﬁi’ﬁhfel}ﬂﬁbsitfbn‘éﬂ wgth e§Rciomes 20 22
can be released fromthe printing zone 1 The chassis 60 and channel 62

are connepikediwhesls h26 i mtain thelspiked wheelpil 2hinspasiticl dhe ppiked wheats 12f0and

LTS e B, P A R EnC MR ANNE B e epirEeAG 20

pi nch roktegsapddB padces dvhﬁths@mkladgmm ofm@e@pperglamlmped fromthe upper
pl aten 106 to&ét her with the chassis 60  and the channel 62.
di spl acement rhbe EBassis (90 2nd chanmel 6 arepogisignerhatove the RIHYIng ZBH%%}Ofltéﬁ The

puer ifpbSygBGE U9 0 GSASLANA o0k Lo Ehifledtiod oL, Lo
towar ds amdhaniay 129 sortiahthe ghassist 60nandahmened 62 threbaigisplacqsl fatrerthel@mting0 Upper
HCRENCENE K AT R R TR E R T T e i
rollers 13RveelGh B34 A8 BkitinlihAkeH @Q%ﬁﬁtbead modules 46 are a distance from the
printing zone 120 that is 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 to 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 idler rollers 136.



9 Alower, sprung idler roller 138 is nmounted on the | ower platen 108 to be
partially received through a gap 140 defined in the |lower platen 108. The
sprung i dwero3ped7ker 138 is configured and positioned to IpearAt@gairist the

| ower primary roller 112. Thus, an up%ardly noving portion of the paper 22
is gripped, and passes between, the lower primary roller 112 and the
sprung idler roller 138. The print assenbly 14 includes_a cutting_ nechanism

142 that i s Aoeiesaprngider osubitig mamtosnEe e olae H Bdreamlyor 1 he
er The, cuidt i R | :
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i ncl udesomfipuagl indgjositivnedto Hedd against Hatlowheprimarnty eoller46 2cEimshen spwadbd when

it reaches _an 1Q end of a cutting stroke. The cutting zone 122 fines a
cut t i ngMOYHIERATERN Alzhe paRer 25&%%% RASH DEREECRLHE S or Aaas Foller 114 at o

cut ting,0f ikh REL can be seen in Figure 6, the print assenbly 14
i ncl udes ar?%aﬁ'ﬂgrrpeﬂ%élsr%o and a notor 152 to drive the air inpeller
150. The ai r Thepeht assemiBl§ 14déncladestacugfonpemedheniam ki2rthatgsimoentedwn thiei n t he

housi ng, 100 f | | Ap air filt i s al itioned i
the- hoaupyiina Bl gtove teRinding 22 pRul dhger PGt e e B FHOE™ The air
i mpel | efnchiRids alctfer 19161NA SralOrsE&LIRE haped 22N6 ciithe paPel DI THevRirUhEdHah AL

extent to mnimze the build up of dust on the printhead nodul es 46. As
can f ur {i#2inchules aeaptioal Fingonr BHGs0 thitdhe eyties 146 ea1 beeyteppedovhenibreaehes édnnect ed

br Lot SRR Arbtids e e MRS s 2R RpRES e Gyl 2BERIET L0 %Cne of

t he endcospedtite0witisthe clifteis144 tadaciptate@utting ¢flthepspet 20, 112 serve to drive the
paper 22 through the print assenbly 14. A printhead bracket 157 is

posi ti oned i A\S{AB bAEEAY A &12150 Ooihe PERE asserablyd tirdpdssisa au igypsllarg SO-ppd

print he : : OV : is 60 and
channel ﬂ%ﬁ@gﬁg%ﬁ%t e%ﬁwﬁgaﬁé %ggggf‘?g%#gé%%ﬁi‘%%ﬁ%%@@ Zd'?ﬂr ucture for
t he - uppeurréntivethin thelloesiag 166 fortoelihg psipnges 180 air ilteh hjfetd alw mbeitioned N

openi ng 158 for ssage of the paper 22 into .and out af.th Lht. assenbly
T oot dedD83s RlFSe i esbiy Frruh chthSing 1Doctin it rmeief T skt ands
bet ween st g {oq@8erhR thd e chead 16 Akh@icfenl BdeRt6 nRMiSliLd MBMIIE Aplofatistlohe paper
22 passes over the feed rollers 162 when the paper is fed Into the print
assenbl yhelprintiigad nooduldsal6. 30 160 al so serves a structural purpose in that it
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gearbox 154 that is mounted on a bracket 156. The gearbox 154 and bracket 156 are
20 positioned on one of the legs 18 and 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 positioned 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.



Di scharge rollers 164 are rotatably nmounted on the upper platen 106. The

di scharge rollers 164 are positioned so that the paper 22 passes over the
di schar gewoaBlogs7s2 164 when the paper 22 is fed fromthe pcimuoasesmnbly 14.
Both the nedia roll 166 and the take Wp spool 24 are driven with a nedia
roll drive notor 168 and a take up spool drive notor 170, respectively

post L1 oned | rDBRIP-ET SETOR S reiiabls B s i Bofesben I e Bscharer2 | <

conf i gur@Hleisa 6B ardsRIcHEd BY 1k tHeapar @é;%vse@ rop\ze?t%@ﬁi&ﬁéﬁg% rSIRP 4 whil t her,

the power supply unit 172 is configured so that up to Anps can be drawn
f r om t hethp oarar 22 ipfedyframihe prirg assemblypbier supply unit 172 is connected with

10 bl 3 i ts of th inter 10, . th
var o oo us BB SRR el LS PR e o
ener gy. mhbgrP68 mid4 tak up REbA AT e RLIATDYONRS ibA@@r(piga?éls)t, hat is also

positioned in the electronics enclosure 26. printhead interface card 176
i s nounted onlRerrinies Weinplydesp pavwer suppls upitiLA2 Hedis positioned dethe gledtromies | s

connect i ' i .S cahl.es .178. . Thus
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not her ba220¥ foer capplpcFuathey,ehd pelvéruppla uaitil V2 enfiguredfserihatepdd DOARYst he
various PCB' s 42, Th rinter 10 includes a hard drive unit 180.
Conveni e‘i‘i‘%:%s‘i,dral"ﬁéfrﬂ%‘rtge E?‘f"?f"esuﬁﬁ Yiunitgly'2. Thepoyesrsupply g di72ys emmnagedyvifibyt es.
Thi g0f acidv [ i t ' ard
dri e ur o S PR B A rPoril e PR Sufis 28 Pl Bitve Byt

f ashi on.toBapplj dheccodponents miith ré@frddoperatiomalentiggnal hard drive unit and is

t herefore capable. of storing i es n. an er of formats, such as the
wel | - known J W‘?‘F&i‘to mforlﬁgesgar?sfgﬂgﬂn?the%‘?‘ﬁﬂ% tils_rréﬁ(ép‘bsé?%eﬁén a’é’fad from

t he har celebtiovfes endlbsut896. & gﬁhﬁl@a@ﬁﬁé&%é c&RAl76 is Aduhd D8 thObiHRRAN
printing of the images is digitally controlled as a result of the printhead

t echnol olgyt e piinthend integfigre card 1 @n g ennneqted foghe aine RGBS 42 mitisfuigelie datz | nage
data fr Lve: unjt . t he PCB' s .42 yi rj,nt head
interf a?egb%gﬁagmsb%%w@koégw%%gg% Stﬁ llljet%1 tOt eeI%Feééﬁf F%rﬁel:?? %gfn gni fi cant

dat a t r anstherbomti 191, cah be paierted @b a switibkofdrmt foerdadigibyan@viricek PCli’gi tal to
anal ogue, signal conversion. The interface card 176 is al so connected to a
not or and-LCD controller PCB 182 to 30 control operation of the various

O ve o oS RS Wk GRS S L SIS, Wt e A 5 1
descr i ptdaohaverheapasityofl 4hdidaPes Gy fatilieatesRuBstbBReiof entmerieagadobe a cut of f
sw 1"Z(CT)h lp%%ltéﬁt.)l“gg {1%%%%% ueru /8'(A)\Llepczén%gc?t(z,é1 to the motherboard 174 in a conventional
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 interface 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



11 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
nodul es 4woaamBs7sncl ude a printhead chip 186. The print head/aahepo86 can
be in the formof any of the printhead chips described in the above

ref erenced applications/patents. Each printhead nodul e 46 includes a
carrier 187 in which the printhead chip 186 is positioned. The carrier 187
def i nes Al iR BN £oRRASHRC|ls SIOB BT 2 S0 el GREIOBIOL tsasnier LEB O at ed wi t h
t he pri%.ﬂgﬁd chip 186. Figure 13 shows a schematic diagram of part of a
printhead chip 186 that is suitable for use in the printer 10. Each

print head nodislcan $6 séercinigse Whathe aristhkabmwdalss 46 eacthi ipclidela pristheadX@8p The

hi fiducial ially. i f
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referenced US applicati no. "09/112, 767 and will therefore not be
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186 i ncl ude fer ate .188. . ri .CLEeuitry.. |layer, 190 is
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58. A plautRdrhdtit @AgrR@zof plrt BF h PRAGIERA Eisip 226 thas ig0skble 9ok ah tHelPRinfdyB. dri ve
circuitr | ayer 190. For the purposes of conveni ence, one such nozzle
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in the chip fabrication. Each nozzle arrangement 210 includes a
t her mal Brily, Bovevat,ohe digg 186 aicludes appadértsubsicte b38. theMMDBrivagiemithp0 t o

i ting signal f h | a 190, | Xe th
thor mal. 1DERAOLBosERod 85 e et B B M Shurebttio e o PRt e on
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actuator 192 includes an actuator arm 196 that is fixed to, and extends
from t Hayesdppdior themuposesaf comvenigacen aeayuch nerae arprgement 3l Qisbaiwn iy | ayer

108 1 3 AT ol PRl B i 1 Pt e
of per f Qiifihfgndhs 210/bn M wafensubsivEbB88.cad et att ia theshdve referepe@bapplicationspon
e N0 nd patents. the panthat chip 186 s the product of an intbgrated druit Tobtcation. "o er! @l
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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



WD 03/ 086762 PCT/ AUO2/ 00774 12 coefficient of thernmal expansion that is

| ess that that of the heating |ayer 198 defining the electrical heating
circuit. woesbeat2 ng | ayer 198 is positioned internediatepchatoaper’4200 and
the substrate 188 so that the actuatorz arm 196 is bent away fromthe
substrate 188 when a current is passed through the heating |ayer 198.
Nozzl e chanber walls 202 are positioned on the CMJS | ayer 190. A roof wall

D . . . y
204 i scepsficientordeeraal expanpion shas iclessribethateof the Begting iayer 1gingth¢rver
walls 2 ! . hBE: : : T f wal l
204 def PREQCH etid BRtuit 1B hedhs 195101 oteRt FinfCaRANe Qfperdh 4RO ")
paddl e grRidabstra?dl P38 o timatthe ackuator hine 196 isbahioaw ayr frorh Ufe tubsteate é8®iwhert @ t he
nozzle 10 chanber, 206. The paddl e er 212 is configured and positioned
in the ROFLE RagsgddBroughdee '%‘?i‘tlpﬁé%y,egﬁ%n di spl acenent of the actuator arm
196, as descyj i ' Y AAtss 1 . The
actuator ar meg%Q icgagg%n‘%%g?gz %@?%gi%hﬁggr 19%9%%1%%11%2%?%2&3 %%gort
post  1%¥psitionbdibn theendzeketchagbemyalis 2028 Thamoazécehavbenwakld 202 anddhe rapif gnal

fromthe | ayer 190. C seen i jgures 3.and 9, th i nt head
chi ps lé‘ﬁﬁlﬁdﬁgﬁ%aﬁ%ﬁ? F‘Pﬁ&rgpﬁgﬁ‘er %QW@P&S?‘{ ﬁéhrnggﬁlé _etJec‘)C% n?f)ﬁaz%ht line
runni ng fofiewhRA His@hectdieiPiident i ng zone 120. This facilitates a neasure of
overlap at adjacent ends of the printhead chips 186 to ensure printing

continuity. W paddlecinemberf21@ris masinted endhe edtesternaayl Wi estpndine g nozzle
applicatjo atent.s t 4 i I i i nt head
chi E agh%}’énieé ?pg'e ea%a@\?ie ng%ﬁf;gﬁ%l%ﬁ%g(?ng%g%gga&xpg% g@%ﬁ%ﬁ@%ﬁ%gz Zgéddzglgglg%enent S.
I't foll Qo6 sé Mmat, upbi dlbﬁlaﬂ&n&ﬂite)frﬂllid aeadreiopsasi@Scrited absvey sksis bjeetetlor  t he
print assenmbly 14 to have gver as many as 200 000 nozzle arrangenents. It
f ol | ows ftobthe ngzde chaypbea@80dot s can be printed on the paper 22 in the
printing zon j S@VRIh Ynd WBpdtk ppithead
chi ps 186 pr25‘%%%“%40%halqﬂnﬁggmgﬁohﬁ%%téds'?.tgé?@ﬁay\%mpt@h Bl e pp ot O
ar r angeneass thai the hEhengiayel 98amn acvgawenteiect k]l signa doim thei GMOSdayer 4 90.
positioned side-by-side in two, r in.a, st er fashion.. .t | | ows
that true 166¢ pi eﬁ?‘?nrﬂflil‘ﬁgﬂe’%% %@ﬁ%l"é@%ﬁaﬁﬁ’?w AL B?‘ihrﬁoﬁ‘é‘%ei%iaﬂ?s 186.
Each priptiheash @tidet &BPstdet: 9he knnidiCtht d85th/&i8Re PRAETLzoRe 180 gRENt s 210.
Each 30 hozzle arrangenent 210 is |ndependent_l% control l ed by the PCB 42
t o ej ectfaclitatep cudasuncef oderdqy asdidesnt auids ofttke primtbeadaahéns kH0rte ghsure abri cati on
t echnol o%.used i s..based on Very Large

printing continuity.

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 (VLSI) technology that is fully described in the above referenced



Scal e Integration (VLSI) technology that is fully described in the above
referenced WO 03/ 086762 PCT/ AU02/ 00774 13 applications and patents. As a
resul t ofwole/os@nrf act uri ng techni ques used, each nozzl e ramrangeosmt 210
can be as little as 32 microns wide. Bhis allows each printhead chip 186 to
have a surface area as little as 21 mmR. The characteristics of each nozzle
arrangenent 210 are such that it |is capable of being driiven at a cycli cal
rate of appHcaHomandipatens. Asa rgsuefithe wmanpeeturps tephniguesaysatliedch Pzt i ng of up
to 21.6 pildd.n Lhad i | fis guar e
f eet pé}f}h IIlilc%‘)ur g?f(gg%o%g%il.ﬁﬁ%g{;ﬂz pri n?sﬁgfaaé' ’gﬁ?%ﬁ %%&%62 ﬂggﬁlﬁaea;?ggq? gt?ts
associ athevk POBfa¢R awiatak littheeasfdleminhl e PCB 58. It foll ows that each flexible

PCB 58 is coppecfed tq the | ayer 190 of .jts 10 associ at i nt head
Crip 186 Calhe Bhesaboicd 3¢ Sihnoral suaspeahgl b sith oLt fmbanabl f e

i nt egr atb@ﬂé%’i/@ﬁ‘htta cychSi Dheldd Ah t§ ST RETY 85 itk AREifRA PR ak.afﬂmga sconpr essed
page i magesS fromthe printhead” i1nterfate 176. The PEC 48 produces

deconpr psstiug phgetoi hiefbidlict draps pa ss¢onddhatipnevidesahirtyi-fivesthesand squase feetis
output. It, w '£1@£$pr eci ated that each PEC 48 conmuni cates with ei ght

pri nt he 28 R B 'n this exanple. Each PEC 48 is capabl e, however, of

comuni cat i OEach\biiftheR dHIp 386 iseDinscusitoRisiasidardsl OB AS whiftbthe FIBxipRY t i cul ar,
each PEC 48 can address up to sixteen printhead chi Es in up to six color

channel $C& 58,3t fotlows ithaé sacheliexihle PEH J&igsopngtedda e C lpgerdSPOhétsf or a

12. 8ni N LNt i r full bleed printing of A3, A4 and letter
paggg. %%OE%E%‘%E@%EQAC%%C%?M space agnostic. This neans that the PEC 48
can accept piBact PECa8as apageendeimyengitkbidppliedioh spidilid htgmitedicieit cont one
data as CMyX or RGBX where X is an optional fourth channel, it can al so
accept ont(oriBatdateavasinpit dai3rpiting (9 mmsErsedPageARAEes ‘som s prindieed pEC 48 i s

confi gur f i i v ol annel s
o out pLREEIR 196] TRERRCTRIISAICEIN.BmpRisied B3¢ mBBRAR 0P (his chdiits (FBANTE
i nk opt ileviek datidarn armotputt el be appreciated theh eaohdEC #8 senimunicatey withreight of

ot her chanpel s...In hi s. exa e ipput is typically based. on CMYK for
cont one PRPIRES HPS 484 By His SSRTPley BreHHIES 4R RS Yapyle BV B ot GRTRORSRENr ¢ her

i nk.  Theyiffbp t&iidtéertdusR phifihehdtHif1 8@ OFRAE@KE cach PRG a8 kMPaddha@siplo f or fast
printing applications. Each PEC 48 is configured to be resolution agnostic.

Thi s neahécentpainthead shipE@ uBto Spcelpnghapnglp ot/ 1) nastsppiltipllows e padbnput
resol ut i% 46 giﬂ)v?suftop gt12.r8§1§181]1 B}lfltﬂgasd \91&1{%?‘ fivl| Blfeed printing of A3, A4 and letter
pages.
20 Each PEC 48 is color space agnostic. 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 arbitrary mapping of
input channels to output channels. The PEC 48 is also configured for combining dots for
ink optimization and the generation of channels based on any number of other channels. In
‘this example, data input is typically based on CMYK 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 resolutions 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.



various scale factors. In this exanple, the expected output resolution is
1600 dpi. However, the PEC 48 does not store any data to this effect. WO
03/ 086762wB@3/084382/ 00774 14 Each PEC 48 is al so confi gur edTiAULG0774

page-| ength agnostic. Each PEC 48 opedates a printing band at a tine and a
page can have any nunber of bands. It follows that a "page" can have any
reasonabl e I ength. Each PEC 48 defines an _interface so that it can be
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format printing, commercial printing, specialist High contone resol ution
printi ngimatmiepus AB/AddLetsp Hiplex pomingibisealsooallpwsteach BEK 48tk be hespnediklear e
o P &SR o S R ool SR o0
Benef i t gyndRRédipdtmRGuRdtionhlig it pLE41Wage HadSABPMIWE huRipRerEtrekegE aphi c
quality color printing froma hardware desktop PC | 8m cron CMOS "gh speed
(>3 ni | Ireasiilycombiniestior aljereative psintiphreumemews iicluding sigwiangous duplex s per

17710 DERER ks R8s PSR B R by ey B n BE R ftom 22 s>

nozzl es ppintia@Sind paigenPaplivaiéisnbiesre mbrethian sikrink €Banfilstage £qoitdr pl anes 99%
of printers can use 1 chip per page Sophisticated internal menmory Only
requires 1 exihedaBowingiehls sets euidhefpatises of\gaelhBEC 49 anddisiastpeinieg keaefitsng
systens PEG expansi on | ow bandwi dth from PC ow nenory requirenents in

printer ossless bifpblanerQkpedmidBenbfi@glor PREOl Ution text and line art with
| ow bandwi dth fromPC (e.g. over USB)

Feature Benefits
Optimized print architecture in 30ppm full page photographic quality color printing from a
‘lhardware desktop PC
0.18micron CMOS High speed
( >3 million transistors ) Low 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 [Low 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
low 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

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, CMYXK, spot, CIE L*a*b*, hexachrome, YCrCbK,
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spot , Cl EtEaxp= - hexachro O \V/a Wa N4 WO-034,086762 - PCTHLAUO2/L 00774 15
and ot her_Color space conversi vaff“ﬂlﬂ%‘fr quality / lower bandwidth Cp
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sinultar@ﬁﬁ%??bl%gégﬂ@%le i n_sfFaaurspdeyy tebdttionpeed printers can be bli
fi xativeCahahbielin cdtraiegner at i spedritsion®lse.d. Aetachroke GrbetEedV thout wa
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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
Drives Memjet ™ printheads INo print driver chips required, results in lower cost
directly
Determines 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 controller interface in the form of a high-speed interface 214 through which an
external 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 a given print line destined
for a printhead interface 226 that communicates d1rect1y 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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In Figure 10, there is shown a bl ock diagram of the PEC 48. The PEC 48
includes a mcro controller interface in the formof a high-speed
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directly with'the print chips 186 of each printhead nodul e 46. As can
be seen, the PEC 4%igsek®or ns t hree basic tasks. These are: WO 03/ 086762
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bl ocks) via the hi gh speed i nterface 214. ¢). Rendering page bands fromthe

ext er nal re@Redd fonrepdeing pagethandy Al Weysdie hafiphesi BB Fhese tasks are
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that arbitratton s require I's configured so that DRAM
accessesprovidedéxtadall dientsenide themeapagerehd antb weite/ RS régisterst dnd readpndswrite
priority. 10 The PEC 48 includes control circuitry in the formof a PEC
cont r ol 11BRAM i sipgle S2HHARYEUINES t ernal clients with the means to read and
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The DRAM chip 50 1s connected to nenory storage control circuitry in the
form of areSDERINAMtiter 384.dn t@B4the SPRAMtontrpller S3RANFABASES q BPMOBY | s

connected to nenory. storage control G GuUl ! I formof a DRAM
i nt er f acHO@RT ?Orﬁ@éfy”lrerlﬁgyﬁ% ezfémil ﬂi?bg‘équéHt&a?% lE)Iﬁutsi%o and a | ow speed
serial bus 23phe BothigtihcudERRMM sem30ehi arnow3gesadrinhisisDBANBothtler f ace uni t

236 are connected to the | ow speed .
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 following table, the various components of the PEC 48 mentioned above are

described briefly.

Table 2. Units within PEC (high level)

unit unit name reference description
acronym numeral
DIU DRAM interface unitf 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 description

acronym

CDU  [Contone decoder unit 238 [Expands JPEG compressed contone
llayer and writes decompressed

‘ contone to DRAM
CLBI  |Contone line buffer 240 Provides line buffering between
interface CRU and HCU

CRU Contone reader unit 242 Reads expanded contone image from
IDRAM

DNC  [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
IDRAM

HCU  |[Halftoner compositor unit} 248 Dithers contone layer and composites
the bi-level spot O and position tag
dots.

L.LBD Lossless bilevel decoder 250 Expands compressed bi-level layer.




ation between nultiple PECs. SCU SDRAM control |l er 234 Provides the DIU with
access to the external DRAM unit An expanded bl ock di agram of the PEU 222
i s shown wo oBiogaree 11. In the following table, the vari oweTexampoosmt s of
the PEU 222 are described briefly. Tatsle 3. Units within Page Expansion

Unit (high level) unit unit nanme reference nuneral description acronym CDU
Cont one_decaoder unit 238 xp s JPEG comressed. cant Mites
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expande(jiEcont g‘ageﬂcmeTrom RAM D64 Dead nEﬁzdd&stﬁg)dmaein&ﬂirmrof&gdots
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dot datlp or R given printling to the line sfore DRAVPEHHH] ft oner
conpositor unit 248 Dither QJEnLnnp layer and conposites he hi-level spot

0 and position tag dots. BD ossless bi | evel decoder 250 xpands conpressed

bi -1 evel |ayer 03/.086762 PCT/ AU02/ 00774 .1 ot buf f er

i nterface 25% ﬁrgf\f\??%eslnlpaﬁ%e’i?&q?lg’? ﬁcélrsfo%f)%gﬁqugne éél%}‘ea@’éi ﬂ?:é gjencoder 254
nodes t agg/dRA24 7 1 BD250fand @ TODLS4. THeRIDTa38lekpande WlTPEG-¢omtigedsage 256
rovides |ine bufferi nh%é,bet ween TE _and HCU A first stage .in_page expansion

occurs &PweRe Gynicd GMY KodayerekhedyBIP 780 expands a compressed bi- level layer
(typically K), and the TE 254 encodes data tags for rendering (typically in infra-red 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.

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 to 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 printhead 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
surrounding dots.

20 Bi-level, six channel 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 dot-data is loaded back from the DRAM, formatted for the
printhead, and passed to the printhead interface 226 via a dot FIFO (not shown). The dot
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.
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the printhead chips 186 are set out in detail jin. the above referenced
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[ nporta@ftﬁgr&g,sal@gl_ ied to wide printing formats. A particular benefit is
the hi gh nunber of nozzle arrangenments 210 per printhead chip 186. This
facilitates Sherierosporaticapeiche MO tayei HOQ seavesdo sitegrhte GYIDSttedypologycan

achi eve 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. It 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 through the
printing zone.

In the event that a substantially wider printing zone were provided, it would be
necessary to provide further control 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.



imge band. It followthat it is not necessary for further print cycles to
be used to fill in "mssing" dots as is the case with a scanning

print headwoTBes@EL s 48 provi de the necessary synchroni zeecaoxtozob77ef t he
printhead chips 186 as descri bed aboxe. Furthernore, as is clear froma
nunber of the above referenced 10 applications and patents, for exanple
09/ 113,053, the printhead chips 186 allow for the conversion from anal ogue

pr ib nting pr oé“élfs%léghléghti spmpeyreasogs waly thersebeskubblerint apdepipzoriectisrprintheads
or mt nedtp o hetieal e LA g BB, B e Bl et e

48 di gi tpaihtey 100A% sedlout Meh@iboverefatbnedd gplit&tonsahd psdnts osuch penthiegds 49¢ i nti ng
speed of u In particular, ee need for

p.to 21.6 billion_drops .?er second. . tg
separ at 8opyiiablsdappronidinghe mhscpmgl ¥ efrsrele arphgcpenisagugsyed grithibe ni gh
. . . : g _ 190
gralr \r/]elsn gﬁﬁﬁggg?ﬁﬁ%a@ﬁg&?@ﬁno: gtéé/l;p'q\tm t Ewﬁgﬁ%qbgg%ﬁgf%%eﬁagﬁ Seagh p(rair nt head

chi p 18@nd piezdalédtawprinthatdsad alveéds formaeprittr, ¢hivquld be nemestarypto Have aecach nozzl e
arrangenent 210.is not requi r@%. [t will ge.alg%ci ted that such 20 a

r equi r eFEAEYEROUIY PRAGDEZORT FhAEANFIARPIAE P5BHR cadiocrdRiths Recesato

manuf aclekfeRe. Thid WoHd1AShnlctRY Aille tREYRBIRY Rrcf SR BbRY SHlthrthdiCeprtiafipr 10
is that a width of the printing zone 120 is extrenely smal|l when conpared
to the atigthh thermalbprpdheads, .l witallg snpling sysiehewprld beiregpired tekgepChean be as
litthe as 0.5 mmthick..lt wil] be a ciated th Bt negess to
acnity e ety 'l fira el ot g oeRBRTeveFo Bl WORle il rad BERERI80 F
order tanensdteprabRaliglakoelr ate printing takes place in the printing zone.
The narrow width of the printing zone 120 facilitates mniml control over
t he paper 22 Imerder tyachicyvs anpprgeiatiemel the spepd; o gheRsinder 10atppesobiifionoft hat a
subst antyi . W i,nt.l . r L i I essary to
orovi de o Eh e b B o s B B

pri nti ngurpBe abihe folltwing vabld & simaplyito dlustrate thkespeed sf préntumcmdis pdtat ens to
retain the per, 22 ag%%nst, anﬁ/ﬂformo{ Pi votal or lateral novenent as the
paper 230 0 dRRIGTRLH e YATIGHS Riiniery v LCYRPYISO’oul d greatly increase the
cost of the wide format printer. WO 03/086762 PCT/ AU0O2/ 00774 20 This

hi ghl i ghts sone reasons why thermal or bubble jet and piezoelectric
printheads would not be practical choices when attenpting to achieve the
printing characteristics of the printer 10. As set out in the above

ref erenced applications and patents, such printheads are not suitable for
provi ding the high density of nozzle arrangenents achieved with the




print heads of the above referenced matters. It follows that, in attenpting
to apply thermal and piezoelectric printheads to a wde format printer, it
woul d be weassseary to have a relatively wide printing zoreTsauomiet74

over | appi ng of printheads could occur2ito the necessary extent. This would

i nmedi ately raise the probl em nenti oned above. Still further, especially
W th the thermal rintheads, a suitable cooling systemwould be required to
keep the Wadg HtgiSe in t he printing zone at a reasonabl e IeveI Thi s

woul d alrso COSt t0 —am gnacceptabt evet I ] to
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not ed th%- tirder odtpOSe of the f ol | ovdssieno ualpboesoi o s2vpd &4Hw6i5lshmt7,iaate t he

speed of “DrlLA | AGANG gy ULy L1040 &0 A 1Al 6 V0C JaT 1005 BT o S
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285 326 8 4y l48ri7_4:&8 bpersie 7006 /| 300006 720sx 720 9066195 7228 260 293

326 358 P é.)etaflcaﬁizmuov daeé 6390 GO0 | X g$00 36 1R3 214 241433275490516‘336 366
0 Get aé):Arl zona flO 44 53 59 66 /3 79 W Get ag& Ar | zona 309

x 618 228 g6°%8 d‘ﬁ"’l’% 136%“16&% gdséol dfspatt* valft x1¥° 608 115 153
178 204 |2d 988 250WIME |CAMWeN20B] vv790 024600 286 12@@ 736624440985 486 @56 407
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H Fi Jetl 720 L 3 7% 5 6 Nut- Frgsco 0 X%6360 300
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i nt egr atled ciVEuilt f{es%hl |8 %X%% ﬁPP L&f %8y t b rm%.fg?‘} ur 8%+f HA
integrated circuit device can be hi ¢ gh, the cost of conmerci al

-IY

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.



manuf acture of such devices is relatively low It follows that Applicant
envi sages that the cost of manufacture of a wide format printer in

accor dancwowsoks7shi s i nvention will be conparable to thepcastuoeho774

manuf acture of the wide format printes listed in the above table. It wll
be apparent to those skilled in the art that many obvi ous nodifications and
10 variations nmay be nade to the enbodi nents descri bed herein w thout
departi n‘UETQbHMhe spirit or scope of the invention. WO 03/086762

PCT/ AU02/ 00774 22 WE CLAIM 1. A nethod of processing an image for
printing, the nethod conprising the steps of: receiving imge data in an

i mage sthrageA hrethwaltof processih®amimapetfoeprinthgethdahathodéampiding thédaieps af: a rate
of at least one hillion pixels per second; and comrunicating the print

data to a priTREREEREIMaLe GRIGD:ANIHAgE SOFAgP A Atn ¢l ai m 1, which incl udes the
step of tran fOAeh gggﬁ . i i : at

| east ten bi ftfa?(%n pi etpguge séaclcl)i%). éﬁat&%ngtrﬁgg?g%@%&glnﬁggﬁ‘?ﬂnﬁ %ﬁg:ﬁrﬁg 2,

whi ch i netadleand he step of transforming the image data into print data at
a rate of at |least .twenty billjon pixels per second. 4. A nethod as cl ai ned
in claim a3, mmufil??éﬁn&dﬁ%m?fﬁéﬁ?ﬁaﬁ%@t@a nicating the print data to the
printhead at a rate of at least twenty billion pixels per second. 5. A
nmethod as claimed in claim1l1l, which includes the step of receiving the

i mge dada iAhmgthogmsciaimed it gprimail, which inchades thepstef ofttraasfoiming thgimage | mage
dat g ncl udi t f anding .the inmage data to produce output
dat Zwr ep&ratkalaslg{rhgqénrg%a%cag%fﬁgé)gé@e%%geéﬂ?d#ggé’é@?@er&gc hod as clainmed in claim
5, which includes the step of expanding the inage data to produce out put
data representi ng( six col or. channels in a bi-level format. 7. A nethod as

clai med +n_cl Aihshod prclgpmedin climsy epichringldenihe siap Phiansherming the imaga to a
print heﬁ(gart]d 'ﬂﬁJ ﬁfgmﬁ?ﬁfaﬁ aTAERSE glg@s@%&@fb%o@&&%@f se@bn® | Nthead chips of

the pri ea e print data. ge “processi ng apparatus for a
printer, the inmge processing apparatus 30 conprising a data input nmeans

})2?}) 8 I6§ 645 © ggﬁ? ﬁ{gg%d&g%&ga Y claim. ’e wl(lilgltl Shcludes the stcreapgc% c%}ncr)rrn?nqgatinfg Ct)lgerr;?rgrit Vo

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

20  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.

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.

8. An image processing apparatus for a printer, the image processing apparatus
30  comprising
a data input means that is configured to receive image data in an image storage

format;



23 a data processing neans that is operatively connected to the data input
nmeans and is configured to process the inmage data at a rate of at |east
one billiwo wios@ks per second to transformthe data intopgamiAtozdet7a; and a
data communi cation neans that is oper#tively connected to the data
processing neans and is configured to comunicate the print data to a
printhead. 9. An inmage processing apparatus as clained in claim@8, which

i ncl udes at |2%4%% Piowessingmenns dhag i epesasivelisiopascied togheidata inpyp eanseddds t he
data pra J east
par t1 . dor Rugd (S PREss Mnded il 8 raERTEHPAE ShY B IPARSs B8 Bl 10, 020 g
appar at Ltsanafbmlthedﬁdmmpﬁhadmgmdm/m ch i ncludes at | east one nenory

storage devic the, or_ each, nmenpry ora%$ devi ce beij connected to one
respective prat ‘iiﬂta QT Ricalien Mepnsd attI%OFe%ti“f X cAneeifg t @ﬁ%‘éﬁaﬂ?ﬁ%ﬁlﬁg age of
the i magg.. 209t 1 m}]hﬁ] ihe @?gﬁ ta is processed and
comruni ca% ed ?o{t heﬁgﬁll%n?%ea ilc  th g(% procﬂerg{g?%g appar atus as cl ai ned
in cIa|m10 whi ch i ncl udes at Ieast one mnmcro controller that is

connecte ne res ectiyve nt engi.ne conjrol I e i.a.a mc controller
Ctertach to KbHBIE BTN HE AR FrGaRATE Claigin S el inr B o dar o

I nput  NERRS engifé botdidIgr, ttH@dé’fh éﬁt fRMs] el dia Ier&ééEﬁ@%an@(&n&%le d¥a | mage
processing apparatus as clained in claim1l, which’incl udes a number of
print erpgnpeURieRtiongn¢ans deing ahlmﬁ@artbfde@mdbsﬁmmmﬁgnmmryr@mr age devi ces
and nunber of mcro controllers, each print engine controller, each
menory storage device and each mcro controller being operati veI y

connect afgl. e tAn énged profesping appeaads ﬁd”&lﬂﬁledtlhelaﬁlhi%bvﬂiﬁﬁldnclb@éswledaf dneed by a

nunber of the sets of printhead chips. 13. An inmage proceSS| ng apparatus as
cl ai med mﬁnewmwaézdew% thei %eaéhclﬁerﬁ?ﬁmforégf‘gql%ce ReEm Gogneedsd foonen t he form

of an apg Cd SREMmE L bﬁtrblﬂe&‘%&f)@ﬁﬁ&e B/ i€ Brafry“ﬁl) n%e bRak n’nQ rﬁ‘ dat a

bus to fa offmuni cat 1 on between va ous conponents o r| nt
engi ne mta:whﬂas thlellmage ¥ O3it0R 66 ProeesEed\aidP ¢ @i0midicaizd td the pﬁmthea@.ge

processing apparatus as clainmed in claim113, in which each print engine
controller includes nmenory storage control circuitry and nmenory storage

interfacg. cirgpihs pre@e%glﬁg Iagﬁérxmg &etAdn BRIMNAONWhich iR aplcast JXBMOr Y
storage device and the data bus, the
micro controller that is connected to one respective print engine controller via a micro

controller interface to control operation of the print engine controller, the data input means
including the micro controller interface.

20
12.  Animage processing apparatus as claimed in claim 11, which includes a number of
print engine controllers, a number of corresponding memory storage devices and a number
of micro controllers, each print engine controller, each memory storage device and each
micro controller being operatively connectable to a set of printhead chips, the printhead

being defined by a number of the sets of printhead chips.

13.  Animage processing apparatus as claimed in claim 12, in which each print engine
controller is in the form of an application specific integrated circuit (ASIC) that includes a
data bus to facilitate communication between various components of the print engine

30 controller.



menory storage interface circuitry being configured to provide an interface
for read and wite access to the nenory storage device for the various
conponentwoaB/osére2 pri nt engine controller and to provi depampitozadizon

bet ween conpeting conponents for readdand wite access to the nenory
storage device, and the nenory storage control circuitry being configured
to provide the nenory storage interface circuitry with access to the nmenory
st or age Wevi cAn imageprocesping gpppsatpy scdaigedgn ﬁb‘fﬂrlét Pswhish eachipriafiengineg | ai m
14, in i i i j i i L and a
cont ol rEOLRClafie MR e EROLY ooy bGHAGY S0 bl UL
connect axpehivelyeonhdéutedisdtwediLits Bpstidtbdmemoky stbrage devitd and thedetafbasghe t he
control circuitry being confi, uLed to provjde a,geans for readi ng and

wri ti ng PEPPSLS geo?’tefg%%c’ﬁ?qlgl’ @H%Fﬂ‘ﬁ%’é todirpfle gh tntgrgace feigrthendaingd

W NG HifrelaBGesSRSTEMneTh A BTV R i télIhous RoRfpiRerltedt 8 plnPLRAR! € M Ned

bit size and the control Circuitry i1nterface confrgur ecei ve

r egi st ercontralder and td promidet arbitrabyn bé¢teeemenmpstingicompohents fot Geadfmdiwritg e
processing apparatus as clainmed in claim215, in which each print engine 20
cont r ol |a§8es§ ﬁ‘g&'ﬁd’é%m?)‘aﬁéor %S{é‘ieoﬂl f BITPIOFY) StOFRgE CP@“&}?&F%&\P&“@ connect ed
to the dahfighes to pRFidethé Bidhiody 6ot téead cHeRRNSPaLscbdR thedabRo/nd t o
wite out deconpressed image data ~17. An inmmge processing apparatus as

cl ai med storagd ¢gviee16, in whi ch each print engine controller includes |ine
Ioad]: g and line formatting circuitry and printhead interface circuitry,
the Tine loading and line formatting circuitry being connected between the

data bus. andAi heageprotdssiag appir@ns aceaigicddnliclaint 14 atwhish o@frpRint ¥edie
connected to_the associated printhead chips, the line |oading and |ine

f or mat t i59gtrellerdnglidss qeairabCiEcyHy drasenirgl igcagiry Meeriage dbnpATiod Bicyifige dat a,
to for . 1 f i L Chi to wite
the for et ELHEEEIAREd baTREs GERalDl ah Be RO A AR MR B e 1 he. 50
pri nt heawnirok @rcugtcebang configuyedie pryidooniiegns fedrdadmgead diritipgdedistdatod t o t he

printhead chips .and fo rqvi di ng suifahl.e synchroni zati on between a
Punber - gfe PR Seitheoaligleand Surerdng e Friies SRS Sisvees? PereRdsrOOT I 25
18. An igMsdi8habink il REddidalinddiPizSAR thé cSHRDRIrbuif itEiraleDeir hALERd
positioned in the support structure; a print assenbly positioned

oper at i vtelrseeitietrpgistes prads to e whikendhyathe sonteolgatuity. a

16.  Animage processing apparatus as claimed in claim 15, in which each print engine
20  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

'17.  Animage processing apparatus as claimed in claim 16, in which each print engine
controller includes line loading and line formatting circuitry and printhead interface
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
decompressed image data, to format the decompressed image data for the printhead chips
and to write the formatted decompressed image data to the printhead interface and the

30 printhead interface circuitry being configured for sending dot data to the printhead chips
and for providing suitable synchronization between a number of the print engine

controllers.



printing zone between the platen and the print assenbly, the print assembly
conprising an elongate carrier; and a nunber of printhead chips positioned
on the cawoimsngsshe printhead chips together defining a pdmtuead7410 an

i mage processing apparatus that is op¥ratively arranged with respect to the
print assenbly, the inmage processing apparatus conprising a data input
means configured to receive image data in an inmage storage format; a data
processing neans that is configured to process the imge data at a rate of

at | east,one \bi.llion.ni ured to prog f m | .
a% a églllm(jle ﬁ%lﬁhfl(@gfﬁ%ﬁ;nsése ransrorm e data into print

data; a a conm means that is configured to communi cate the
print data tQupfwet pruchirgead; and a feed mechani sm positioned on the
support Stru%&iﬁ&1£&£ﬁ&§ﬁ?ﬁﬂ%s%p&ﬁ%&%wgﬁgiun] though the printing zone. 20
a print assembly positioned operatively with respect to the platen to define a
printing 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,;
10 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 arate
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.
20 -



