WD 03/ 086770 PCT/ AU02/ 00764 1 H GH VOLUVE PAGEW DTH PRI NTING FI ELD OF THE
| NVENTI ON This invention relates to high volune pagew dth printing. Mre
parti cul awloy3/osdmre i nvention relates to a nethod of pagewcatAvopoozsti ng and
to a printer. BACKGROUND OF THE | NVENTI DN Hi gh vol unme, high resol ution
printing is an objective that has been sought by the manufacturers of w de
format printers for sone tinme. Wde format printers have been 10 avail abl e
to the public for many years. Exanples of popular wide format printers are
the Hew ett Packard QHNQ]LBMNE,PAIGEW DPDPRINTING: Epson 7000/ 10
000 and many others. These printers all have a traversing printhead that
traverses a print nmediumwhile depositing ink on the nmedium Applicant

bel i eves { uffer frominherent disadvantages,
LD SRR MVBITENE

parti cul ar are made to utilize the design of such printers
in order to &khis imventfoastatespo highi vodusppedwidih phinghg. M6eelpatticansly, Gantral to
the probl.em of achi eving high_printing speeds is the ability to achieve a
pri nt head™Y§&ER{ atE%ﬁS’a?o‘P’Stth of epgsPath pEntIAg apbIOARIMGT. nuber 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 20 be created in as little print
cycl es aBACKGROUNDOF PHE BNEENVION a single print cycle. It follows

that it i i rabl ing.printhead to.b d i tt enpt
Looachi eve - nitgat b bighamo e STiE i RGPS RS So e | ng. o
sui t abl e matipREurers of MkdeformBOZAES fbiSsofRAiHhd. SWide THEEMBLinREd RiVRSRLS al so

referred to_as bubble jet printheads and pi ezoelectric printheads have
been 18vaidvailabde fodhe pehtie for many yeass &xanfples of pepirtrewisieSeinas phisters aithed up

ot be o daf RHEIR] Bk B TNE, LB EI RO Ry e PRI AT DORRE ™ "

di sadvantaalgezs associ ated with such printheads are set out in US

application ng 09/526,504. The applicant has devel oped a printhead chip
that is capabl'@e¥Pigieagtibaye p Hayasing ponthgyd that ﬁa\feé%@élalwmgmeé@nhwbﬂe as 1600
dpi . The A0S Al ; [ [ ' U ol I ey Y ' ion
tochni quas?o B oR PR E A B botky o AR AL P eSS

appl i cat idisasvamagep gtaeivudar] yApidn atgeniptdbat imede $o tiilide thé destgrpofi sathprgteshihps ar e

extrenel it r use,in wwde format, printers. The reason for this is
¥ 3 ds at tfug{\ resolurt)mns.

suitagble fo
that suchtdfiiactiiys oty pifniing Spec

Central to the problem of achieving high printing speeds is the ability to achieve a
printhead that is capable of generating the necessary number of ink dots at a suitable rate.
Further, in order to achieve accurate printing, it is desirable that a row or band of the image

20  be created in as little print cycles as possible, and preferably in a single print cycle. It
follows that it is undesirable for a traversing printhead to be used in an attempt to achieve
high print speeds and that a single printhead incorporating a suitable number of inkjet
nozzles is required.

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

The applicant has developed a printhead chip that is capable of producing images

30  having a resolution as high as 1600 dpi. These chips are manufactured using integrated
circuit fabrication techniques. Details of the chips are provided in the above referenced
applications and patents. Applicant believes that these printhead chips are extremely

suitable for use in wide format printers. The reason for this is that such chips operate at



WO 03/ 086770 PCT/ AU02/ 00764 2 extremely high speeds due to the |arge
nunber of nozzle arrangenents required in a single chip and due to the
fact thatweuwslsah ps can be driven at an extrenely high cyclriaaamb/oemtie. The
Appl i cant has been faced with a nunbergof difficulties in order to achieve
the effective use of such printhead chips in wide format printers. One
particular difficulty identified by the Applicant is the effective control
of a nunber of such printhead chips to achieve accurate printing. SUMVARY
OF THE |exviehElyOhei\speedsldugtotthe largd mehbea opacizlodrrangements eeruimed jn 4 biegle i s

rovi ded .a nef hod of pagew dt A0 printing, the method. comprising the
Ct b ofchip Biatiro dhe,RERRAr N GPE AT PR EF R0 HEh CREELTGRt | ng
drops of i nk Pfe ApgiRGAt 19 tRbn HRAS kiR RIHek bOMISEMRS R BFd RS RMbyE M 2

print assenbly on to the print nediumin the printing zone to generate an
i mge oreffdetiveuserdf sucheplintheadahipsridiwide foomat prigens dOns paticularf diffinultynvent i on,

there is. ,provided, a,pri.nt_ assenhly. for agewi dth inkjet .printi.n t he
rnt acdBRiey taanG APRlRy: BRE Bl Souad P& My of W prfinss e ol
support &h[&gbwueatgbﬁﬁﬁﬁg,i nter in an operative position with respect to a
pl aten of the printer; a nunber of printhead chips that are positioned on

the carrier, the printhead chips 20 together defining a printhead that is

confi gur j I billion drops per second into a printing
zone deflggyc!\ﬂﬁleitﬁ@e:rﬁ{l%elﬁp Hﬁpz\lad and the platen of the printer; and
control circuAédoydihféd a fisst abeot ¢fake invensh, dierd Rerovdded £methind of bagewidth

configured to contro] operation of the printhead chips. According to a
t hi rd asparingothe meghad gaamrisglg the BePeoli s provi ded an inkjet printer that

conprises a SppRRs b psihf MeliiihEhr I B %ﬁé;i pged in the support
structure; as%r(lﬂn% gglg{ef#o y pos??h I gﬁ;erg] gger at iavgl y with respect to the
pl at en, the pajeating dasenfivhly atcomferdfsi tegst3De dillieh dropatper seaond Fom agpriminber  of
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per medium.

According to a second aspect of the invention, there is provided a print assembly for
pagewidth inkjet printing, the print assembly comprising

an elongate carrier that is mountable on a support structure of a printer in an
operative position with respect to a platen of the printer; .

a number of printhead chips that are positioned on the carrier, the printhead chips

20  together defining a printhead that is configured to eject at least one billion drops per second

into a printing zone defined between the printhead and the platen of the printer; and

control circuitry that is also positioned on the carrier and that is configured to
control operation of the printhead chips.

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

a support structure;

a platen positioned in the support structure;

a print assembly positioned operatively with respect to the platen, the print
assembly comprising

30 an elongate carrier;
a number of printhead chips positioned on the carrier, the printhead chips
together defining a printhead that is configured to eject at least one billion drops per

second into a printing zone defined between the printhead and the platen; and



second into a printing zone defined between the printhead and the platen;
and WD 03/086770 PCT/ AU0O2/ 00764 3 control circuitry that is also

posi ti oneawoan/ sdreo carrier and that is configured to cont roll/aapeneatston of
the printhead chips; and a feed nechanism positioned on the support
structure for feeding a print nmedium though the printing zone. The
invention is now described, by way of exanple, with reference to the
acconpanyi ng drawi ngs. The follow ng description is not intended to limt
t he broad scope ofontdobciadmitre thatiisrabsoyposibieinEd-oiDESCRL T laGl tHAF iSTidR{i PRAWN NGS

10 In the draw ngs,, Figure shows, a .schematjc, three-di nensional view of
part of a pri‘ﬁ’tqoﬂtjbl gaﬁ‘é’ﬁioimeoﬁmﬁh‘f?fiicﬁlpsé mbly, in accordance with the

invention, of,feRiddh&lism Pofifondd or%e@ﬁmﬂpﬁm\eh&@f&rff@edi@/@mﬁt%diﬁhgur e 2
shows a front view of the printing mechanismof Figure I, "Figure 3 shows a

rear vi ethoogh theeriptingzéngg nechani smof Figure 1; Figure 4 shows a three

di nensi onal , ternal view of the.printer; Fiqure.5 shows chemati c,

t hr ee- di nensiﬁﬁ%’lnv %%lﬁPo‘ggjgf'cﬂ%leg’gbyp‘ﬁﬁg %&an& eWIE'r’F eélrc?%?:ﬁ%ﬁure 6 shows a
schemat i gocopRhyRfiedrawindy. Dhe folewg ddseriptictOs hbCinteRddd BNANE tig 156AEERDE C.

side sectioned view of a portion of the printer incorporating the print

assenbl yof the gbpve sgmaisivs an expl oded vi ew of an operative portion of the
printing nmechanism Figure 9 shows a cross sectional view of an operative
portion of the printing nechanism Figure 10 shows a high-1evel block

di agr am BRIEF [DESCRIPIHON: OPTHEODRAWINGShe printer; Figure 11 shows an
expanded bl ock g?I: gram of a page expansion unit of the print engine
conth%l I er; 3htt g[i’rwéngﬁ shows a bl ock di agram of the print engine

control l'er i neRLROM HolWRQ SchenatRABfeSIRAISIRR WA oF part of a printing

mechanism of a print assembly, in accordance with the invention, of a printer, also in
accordance with the invention;

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

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

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

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

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

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

incorporating the print assembly;

Figure 8 shows an exploded view of an operative portion of the printing
mechanism;

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

Figure 10 shows a high-level block diagram of a print engine controller of the
printer;

Figure 11 shows an expanded block diagram of a page expansion unit of the print
engine controller;

30 Figure 12 shows a block diagram of the print engine controller incorporating the

page expansion unit;



WO 03/086770 PCT/ AU02/ 00764 4 Figure 13 shows a schemati c,

t hree-di nensional view of part of a printhead chip of the print assenbly
of the prwpotoange7showi ng one nozzl e arrangenent of the pri mcChgam2obricp; and
Figure 14 shows a schematic, three-dinmgnsional view of a printhead nodul e
that incorporates a printhead chip. DETAI LED DESCRI PTI ON OF THE | NVENTI ON
In Figure 4, reference nuneral 10 generally indicates a printer, in
accordance with the invention. 10 The printer 10 has a support structure
12 t hat suppoFigsred,3 shoivata salseseatic] thrdeddiaieasiend viswbEpartofea priithesighgooft

structure 12 jncl udes air of spaced feet 16 and g | 18 extending from
cach. 1 odie Dt St onhEier o VRRE ple PR BB TP RO RIS han ¢ he

| egs 18.,44 nedia tray 20 is positioned between the |egs 18. The nedia tray
20 is configured to store suitable print nmedia, such as paper 22. The
paper 22 is fEguferidrehawsedchenatiodthmes dianensionalrvigevhef & printhedd modwditatr ol | 166
t hr ough it he gri nt %nal ?4 14 and on to a take up spool 24. An electronics
encl osurBCIBOTAES aPNGRGLMD: oned bet ween the | egs 18 to encl ose various

el ectroni c conponents that are described below The print assenbly 14
includes a lid 28, with a handle 30, and a front cover 32. The 20 |id 28
and fr onPETMEDREGERIBTION QRdHE NVEMTI@Nvai r of end nol di ngs 34. The
print assenbl 1,SQ ¢l des . 6. W.th.t r e

vt gatt on. ARy Re R Bkl bty Wpldelud RUGRREIR

oper at i ohe ivehtien.pri nt assenbly 14. The print assenbly 14 and its various
conpaonents are shown jn further detail in the remaining Figures. In

Fi gutes 1 to Bhe pratier Kheas aiypeot struqiuigdddhalisppparisdy RN asserbpt | hihong 2
mechani sgnefate e sgg%&% ERFGERLYndifldes 25T s i S?Z%R 16%3nk g%ﬁf@gxté}ﬁﬁno t he

printing nmechani sm |§ segnented. In part t he t1ng mechani sm
40 i ncl ulles eacinfoop L 6.ntedroit agsamblpbrhisdsountddCRl thy lep? 18 o spant thellege 18ach ot her

ith di t or. bl 44. 30 T inti chani 40
Further | me! uBdieiie (RY A RaReiup ek Ao vivgs LB e FlemepPm ot HOmIeS 46.
Each PCBtozggor'b§ui%[gpﬁ)ﬂur1@éjiig,@u(gpggtlga%rgj_ght printhead nodul es 46. It

follows that nine PCB s 42 are provided. The printhead nodul es 46 are
descri bed i n Thapaper 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
20  lid 28 and front cover 32 are positioned between a pair of end moldings 34.

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

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

In Figures 1 to 3, reference numeral 40 generally indicates a printing mechanism of
the print assembly 14. As can be seen in the drawings, the printing mechanism 40 is
segmented. In particular, the printing mechanism 40 includes nine printed circuit boards
(PCB’s) 42 connected to each other with corresponding connector blocks 44,

30 The printing mechanism 40 further includes a printhead 41 having seventy-two
printhead modules 46. Each PCB 42 is configured to control eight printhead modules 46. It
follows that nine PCB’s 42 are provided. The printhead modules 46 are described in further

detail below.



detail below WO 03/086770 PCT/ AU02/ 00764 5 Each PCB 42 includes a print
engine controller (PEC) 48. The PEC s 48 are also described in further
detai |l beWwows/o&eh PCB 42 al so i ncl udes nmenory chips in tRreTfanmefss 64 Moi t
external DRAM chips 50. The DRAM chi pg 50 cooperate with the PEC 48 in a
manner that is described below Further, each PCB 42 includes a quality
authentication (QA) chip 52. Details of a suitable QA chip are set out in
t he above referenced United States application no. 09/113,053 and are

t her ef or e notEe&htPCleZ inclides a prias engigt ¢ontrolldEHEEQA48 HI'e B2C selib\aesalb@

i nhi bit orlzdreflll of ink in the manner described in

09/ 113, 1 fyriher get a’cl(?e ‘ot her functions such as ensuring the quality
of print ”Ed'ﬁacﬁﬁlﬁﬁa 45 b0 iitGudes ndn®dry tip sﬁ‘th@@&@%ﬁéf@ﬂ”&térﬁ%ﬁbl@@ﬁ a
serial connector 54 that permts seri aI data cabl es to be connected to

t he PCB'chip0. Ehe PRA0Y chipsi X) cooperatst with the HHQ*%mmameedlqmns dessérized nodul es
46 with a.flexible PCB 58. The printing nechani sm 40 includes a netal
chassi s l?ﬁs‘f’hat extends between a pair of side noldings 61 that are

posi tioned i npdrid@r,@A6h PQBdlzrlﬂ&uaé‘s;a%_ tf@l&lﬁé@ncﬁf @ANuhi 821 Deddlistofg chassi s
60. The chassis 60 has a general |y shaped cross section. A channel 62 of
an | nvarsuiiebloA ship@ss sat oRkia thmakdve r@n@@@ﬁdsU@@ed Haieh applicstigbnei ng 64 of a

pl astics f S 60 and t he
channel %dgf‘f%%’ ﬂ&nlgége ﬁ%’?(aif&sﬂe%%? fit%gt ﬁlr}h]ftg%grﬁ)glg{s?ﬁsﬁ{gﬁ%?ﬁ)g%%w ﬁ?f%% chassi s
mol di ng ipHibitamhudsrigedaefillingfof igicRShe mafifer@es@ibed i ©9/153,083,3h addigorctassi s

nol ding 64. The recesses 66 _extend a |length of the chassi s. ol di ng 64. A

bus b G@h?rsfun‘ﬁ’é’élﬁ ERh NP Wb Rty QL PRR. medip Usdapit Ge@anEF d0cont | gur ed
to supply ele RRVE y 70
IS positi oned'si heh {)aStI nva?r2 gﬁg;r?%g?s%%? &hleé&i-oﬁé@md? g@%ﬁeﬁgfsiaé%%mg

i ncl udestoalncnnnhecthdstbrthdaﬂ@Btsr#?arrangerrent 72. Each printhead nodule 46 is

Cach  pri nt hoaB R e mede R e A Ehe Bpaaen 46, aeRBIR  on

arrangenpng 52 to facilitate renoval and repl acerrent when necessary. 30

The ink reservoir assenbly 70 includes a pIuralltg i nk reservoir
mol di ngs 76. The printing mechanism 40 includes a metal chassis 60 that extends between a pair

of side moldings 61 that are positioned in the end moldings 34. The PCB’s 42 are mounted
on the chassis 60. The chassis 60 has a generally U-shaped cross section. A channel 62 of
an Invar alloy is positioned on the chassis 60.
A chassis molding 64 of a plastics material is positioned on an outside of the chassis
20 60 and the channel 62. Each PCB 42 is mounted on the chassis molding 64.

The chassis molding 64 defines a pair of recesses 66 on an outer side of the chassis
molding 64. The recesses 66 extend a length of the chassis molding 64. A busbar 68 is
positioned in each recess 66. The busbars 68 are configured to supply electrical power to
the PCB’s 42.

An ink reservoir assembly 70 is positioned in the Invar channel 62. The ink
reservoir assembly 70 includes an ink distribution arrangement 72. Each printhead module
46 is positioned on a respective ink distribution arrangement 72. In particular, each
printhead module 46 is removably mounted on its ink distribution arrangement 72 to
facilitate removal and replacement when necessary.

30 The ink reservoir assembly 70 includes a plurality of ink reservoir moldings 76.
Each ink reservoir molding 76 corresponds with an associated printhead module 46. The
ink reservoir moldings 76 are positioned end-to-end along and within the Invar channel 62.

Each ink reservoir molding 76 defines a plurality of elongate ink channels 74, each



Each ink reservoir nolding 76 corresponds with an associ ated print head
nodul e 46. The ink reservoir noldings 76 are positioned end-to-end al ong
and wi t hiwotohesd7mvar channel 62. Each ink reservoir nol dipag/Al®24defsi nes a
plurality of elongate ink channels 74, geach WD 03/086770 PCT/ AU02/ 00764 6
accommodating a differently colored ink. Thus, effective elongate ink
channel s extend a |ength of the Invar channel 62. An end cap nolding 78 is
positioned on an endnost ink reservoir nolding 76. The end cap nolding 78
has a placcahioyatirfg € dififecmtlycolodé mkf Thadeffdvtive olongatd inkclahhgnesedd avi t h
respectiyve annels 74 when the end cap nolding 78 is positioned on
sai d endfib® ]E‘ Fm? Y&S P’%ﬁlp%\h | ding 76. The connectors 80 are connectabl e
to an ink hosg, ggp 8fd1r§5278 i s1t1bﬁ%ﬁ ﬂpéﬁerﬁﬂiuéﬁﬁ&%se%d ﬁmldﬁﬂ%’ffy e
connected to each of a plurality of hoses 84. It hat each
hose 84 énsl dap nfdlding 78 bsraplucality of cwnettoss 803;£qﬁmcd thoeeanandatn algmmhen? vithEach

Color . FBTEAEROR shattel oRBE g 2ad B RO ¥ S Pes SR AR Vel | ow

(Y) and Biaedir ﬁk;)dm%‘fxé  THeQRRREbr¥ 80 Yire doAnédiitle tEASRK HoSIEoresess B4nar e
provi ded. Al so, each reservoir nolding 76 defines four ink channels 74.

Al t er natinképse, conhectpro¥is, Mumaﬁormﬁtlest taGsash of @plurhlity e ink lagps S4vdt flolawe Y) ,
Red (R),
oo e Pyt B s A B o D S ERBRG o T Bribfad L,

i nk chansm@bﬁesme inkneteeasir @é‘seﬁb}yTﬂ\i]ﬂl@frﬁrﬁﬂaypartﬁ?@lﬂz@rcﬁmrl th%xaﬁlble the hoseeses 84
can carry CWK and Infrare d((é'})yY nks and a fixative (F) for _high_ speed
2

pri k8 ngbhencany Gyae (Fhpdagsai How &Wanct%ﬁk h&l@kmeﬁp@ctwhh &ethiy to a
respect i yug. i, ﬁé‘ HoSoy ﬂ@? &gdefd': é@ébr EacRresebif Bﬁfdﬁﬁgaﬁ;%eﬁcgﬁ§ ?ﬁl@%ﬁ)aﬁl%wem ed

bet ween an’i cont al ne a particular hoses 84
are conngkt \Aét&rrtaﬁvelbleﬂm hom Bdchan cary Gyara((i‘)eh@g&ﬁa(w hydllqv €CeRed ﬂh)ect ors 94

Cappi ng. TEGh (G 15 e FEBBAED M RH FiS€ AR DPFe S RUMAL R cs a6

Each capgichgese®iraRoldfhig % tHbs a8 aRlifk @l%n%l@"malﬁsteﬁdi’@f akigverB@s tion in
which it serves to cap its respective printhead nodule 46, to inhibit

dryi ng ofolorad inkayitie aix HosespRd eani aaery OV KI and lnfranedi(B) lnlm@rnlaaﬁmveﬂ%)dped from
t he pring.h nshaft 90.4is positioned in the chassis 60. A
transl ati @%%"@Pﬁﬁgzs‘fﬁ?t@%é C@PSIXIP?BIdé‘érrshaft 90 and the capping devices
88, so that r]@dcﬁtuo@@sd1sr8@nﬁm&tocn‘resﬁeb@v@mmbﬂtfaine996 (EiSwHetsy, softhdt@edHpr ocal

novenent of the cap devi ces 88 between their operative and inoperative
posi t i onose 84 is connected etween an ink container 86 and a particular ink channel 74. The

hoses 84 are connected to their respective containers 86 with T-piece connectors 94 shown
20  in Figure 1.

The print assembly 14 includes a plurality of cappihg devices 88 that correspond
with respective printhead modules 46. Each cépping device 88 is displaceable between an
operative position in which it serves to cap its respective printhead module 46, to inhibit
drying of ink, and an inoperative position in which ink can be ejected from the printhead
module 46. A camshaft 90 is positioned in the chassis 60. A translating member 92
interconnects the camshaft 90 and the capping devices 88, so that rotational movement of
the camshaft 90 results in reciprocal movement of the capping devices 88 between their
operative and inoperative positions.

The camshaft 90 is driven with a suitable motor, indicated generally at 96 in Figure

30 5.

Further detail of the print assembly 14 is shown in Figure 7. As can be seen in this

drawing, the front cover 32, the lid 28 and a rear cover 98 together define a housing 100 for

the print assembly 14.



The canshaft 90 is driven with a suitable notor, indicated generally at 96
in Figure 30 5. Further detail of the print assenbly 14 is shown in Figure
7. As carwbaesme@moin this drawing, the front cover 32, tmRreTIAW2A86and a
rear cover 98 together define a housing 100 for the print assenbly 14. WO
03/086770 PCT/ AU0O2/ 00764 7 A plurality of ink cartridges 102 is positioned
beneath the Iid 28. Each ink cartridge 102 stores one of the inks

menti oned above. Each ink cartridge 102 is positioned between a pair of
clips 104 so Alphtrality of dmk ¢retridgpd H020d pobidonebmsaththe lide28.Each inkcaartridgelge 102

d e ti ' 1 in.fluid, ni cat | on th each
other. Wby oneaf e S raionadibobe Tashant iR ADL poveiofd PevpeR A
pair of pliasmMips 100sb het ft%ﬁﬂb@}ep?d%elz% g«m&g ndeBidP) FHBR i hrRido® VS altl £t €N 108

is positioned W thin the housing . A pair of spaced primary rollers in
t he f or niesfective imspeservqir 8rateyin floid commurGcativa with eachrotheri whenthe ol er 112 is

provi ded_t.o .di ace th er 22 ..t ugh the print assenbly 14. The upper
rol | er 1?6mldgeZ@S’lstrf’%e_ﬁ\é%%g‘?%%tﬁfﬁﬁléﬁ’s d of the 10 platens 106, 108, while
the | ower rol AgkirbfpldténsPRshé FQRLS daaippeslateh 206 hid & NSwekPPatenl {1 s The

rollers 110, 112 are configured to drive a sheet of the paper 22 over,
consecut pagitioped withimhehousing 16@.eA piir ohspareshprmpiyaplers irothe dean efwroinpsr

f t 3 3 . th
Fol 1 or - 1A RolAan :fh 316 ertinar] Py (1% pBOREL FAPARCRE R 22l 1, IPECS
downwar dihyough thengrintasdentig 14 THeheppagotier PR is pokitivadd dk ba vpperizind of del y
nount ed ait 11&% t he housing 100. The brush 114 has an _ arcuate transverse
profi{ e RIAERs & ﬁgé,p%%f‘sthwl%ertrﬁléerddaé? Positionsepetwaen dhe platgns 190, 188 e 114
I's posi tiogpgd 10N ihge BOMSIREH HiveQ sh@%to;fglfkle%a?@ioﬁ 02, &%Mﬁ@%%ﬁ%&n the

brush 114 and the housing 100. A pinc 118 1S position ownst ream
of the byufebe dfithe lovdrqdatem§@f ast art diter0rfagmpel the nppaaplaterol 06e Thas the Thus,

when the_pa 22 is di,splaced. fr between the bru 114 . and, t he upper
' ary PFL 24 pistes Seh iR ioRerionst 10 Mg TllpleRueh s psigsLsve

| at eral upWre@yRAl doWh® akidpaiovid nkQf tikeddpBe3.an upper printing zone 120
and a lower cutting zone ~122. gap 124 is defined between the upper and

| ower printing bzltﬁhelslﬂﬁgi,vonailﬁlmwn{iﬂdﬁtéﬂﬁ tg/thedousipg &@Qi Thiedwish 1]1261313 en
i all | 24 .
Power  prifeli ikt DGO hat BBt e BRIAATANT oPPR i Thedhlin 1455

respect i@otitiened in the housing 100 so that the paper 22 can pass between the brush 114 and
- the housing 100.

A pinch roller 118 is positioned downstream of the brush 114 to bear against the
20  upper primary roller 110. Thus, when the paper 22 is displaced from between the brush 114
and the upper primary roller 110, the pinch roller 118 retains the paper 22 against lateral
movement.
The upper platen 106 defines an upper printing zone 120 and a lower cutting zone
122. A gap 124 is defined between the upper and lower printing zones 120, 122. A plurality
of spiked wheels 126 is partially received through the gap 124 to engage the paper 22 and
the lower primary roller 112. A crossbar 128 is operatively positioned with respect to the
- spiked wheels 126 to retain the spiked wheels 126 in position. The spiked wheels 126 and
the pinch roller 118 are configured so that a suitable tension is set up in the paper 22 when
the paper 22 passes over the printing zone 120 of the upper platen 106.
30 The chassis 60 and channel 62 are positioned above the printing zone 120 of the
upper platen 106. The chassis 60 and the channel 62 are connected to a displacement
mechanism 129 so that the chassis 60 and channel 62 can be displaced from the printing

zone 120 when necessary. In particular, the chassis 60 and channel 62 are displaceable
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The cutti ng. zone 122 ?lefi nes2 a cytting formati on 148 t hat
moving portion of the paper 22 1s gripped, and passes between, the lower primary roller

112 and the sprung idler roller 138.

20 The print assembly 14 includes a cutting mechanism 142 that is mounted in the
housing 100 above the cutting zone 122 of the upper platen 106. The cutting mechanism
includes a cutter 146 that traverses the paper 22 to cut the paper 22. The cutting mechanism
142 includes an optical sensor 144 so that the cutter 146 can be stopped when it reaches an
end of a cutting stroke. The cutting zone 122 defines a cutting formation 148 that
cooperates with the cutter 146 to facilitate cutting of the paper 22.

As can be seen in Figure 6, the print assembly 14 includes an air impeller 150 and a
motor 152 to drive the air impeller 150. The air impeller 150 serves to generate an air
current within the housing 100 for cooling purposes. An air filter 153 is also positioned in
the housing 100 to filter the air passing through the housing 100. The air impeller 150 also

30 serves to generate the air current to a sufficient extent to minimize the build up of dust on
the printhead modules 46.

As can further be seen in Figure 6, the primary rollers 110, 112 are connected to a

gearbox 154 that is mounted on a bracket 156. The gearbox 154 and bracket 156 are
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The printer 10 includes a power supply unit 172 that is positioned in the electronics
enclosure 26. The power supply unit 172 is configured to be powered by either a 110V or
20 220V power supply. Further, the power supply unit 172 is configured so that up to 90Amps
can be drawn from the power supply unit 172. The power supply unit 172 is connected with
power cables 173 to various components of the printer 10, such as the various drive motors
to supply the components with required operational energy.
The printer 10 includes an ATX motherboard 174 that is also positioned in the
electronics enclosure 26. A printhead interface card 176 is mounted on the motherboard
174. The printhead interface card 176 is connected to the nine PCB’s 42 with suitable data
cables 178. Thus, conventional print data supplied to the interface card 176 from the
motherboard 174 can be converted into a suitable form for reading by the various PCB’s
42.
30 The printer 10 includes a hard drive unit 180. Conveniently, the hard drive unit 180
can have a capacity of 40 Gigabytes. This facilitates the storage of entire images to be
printed. The hard drive unit 180 is connected to the motherboard 174 in a conventional

fashion. The hard drive unit 180 is a conventional hard drive unit and is therefore capable
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pri nt head m%dul e 46_includes what are known as on chip fiducials 258. The
on chi p zone for the flexible PCB 58 associated with the printhead chip 186. Figure 13 shows

a schematic diagram of part of a printhead chip 186 that is suitable for use in the printer 10.

20  Each printhead module 46 includes what are known as on chip fiducials 258. The on chip
fiducials 258 are essentially in the form of markers to facilitate accurate alignment of the
printhead modules 46 in the print assembly 14.

The printhead chip 186 is described in detail in the above referenced US application
no. 09/112,767 and will therefore not be described in such detail in this specification.
Briefly, however, the chip 186 includes a wafer substrate 188. A CMOS drive circuitry
layer 190 is positioned on the wafer substrate 188 and is connected to the flexible PCB 58.

A plurality of nozzle arrangements 210 is positioned on the CMOS drive circuitry
layer 190. For the purposes of convenience, one such nozzle arrangement 210 is shown in
Figure 13. The printhead chip 186 comprises a multiple replication of the nozzle

30  arrangement 210 on the wafer substrate 188. As set out in the above referenced applications
and patents, the printhead chip 186 is the product of an integrated circuit fabrication

technique. Replication of components in order to achieve a product is a well-known feature
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from which ink is ejected, in use.

20 A paddle member 212 is mounted on the actuator arm 196 to extend into the nozzle
chamber 206. The paddle member 212 is configured and positioned in the nozzle chamber
206 so that, upon displacement of the actuator arm 196, as described above, ink is ejected
from the nozzle chamber 206.
The actuator arm 196 is connected to the CMOS layer 190 through the support post
194 so that the heating layer 198 can receive an electrical signal from the CMOS layer 190.
As can be seen in Figures 3 and 9, the printhead chips 186 are each positioned at an
angle with respect to a straight line running the length of the printing zone 120. This
facilitates a measure of overlap at adjacent ends of the printhead chips 186 to ensure
printing continuity.
30 It is clear from the above referenced United States applications and patents that a
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
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Each printhead chip 186 is connected to its associated PCB 42 with the flexible
PCB 58. It follows that each flexible PCB 58 is connected to the CMOS layer 190 of its
20  associated printhead chip 186.

Each PEC 48 is a page rendering engine application specific integrated circuit
(ASIC) that receives input data relating to compressed page images from the printhead
interface 176. The PEC 48 produces decompressed page images at up to six channels of bi-
level dot data as output. It will be appreciated that each PEC 48 communicates with eight
printhead chips 186 in this example. Each PEC 48 is capable, however, of communication
with up to sixteen such printhead chips 186. In particular, each PEC 48 can address up to
sixteen printhead chips in up to six color channels at 15 000 lines/sec. It follows that each
PEC 48 allows for a 12.8-inch printhead width for full bleed printing of A3, A4 and letter
pages.

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

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

Table 1. Features and Benefits of PEC

Feature Benefits
Optimized print architecture in 30ppm full page photographic quality color printing from a
hardware 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 systems
buffering and caching
JPEG expansion low bandwidth from PC

low memory requirements in printer
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printing applications where nore than six ink channels are required. The

following table sets out the features of each PEC 48 and its associ ated
benef i t fLossldabitglade expamionr es ahigh Beolefiont textahd RiEGrFest lowdaibridthiftos PC

Optim zgd print architecture ile.g@30ppMSBul | page phot ographic qualityfcol or
printi ngNgtlgégmag exmggﬂvare des g&gfés 114151%&% !Jagér]VLb ugh speed ( >3 m|llion
transi sﬁ \év A—F gt -Ofat bt —+oR—aot-s—per—seecond

Ext r el OFALE ﬁaaéedgd@h@’sf. orfoREAHET q‘h&agﬁgw Second at 1600 dpi 11

A4/ Lett @r__pages pe et o1ale hi D _d 380

nozzl es W‘E@stmmmglém\fmﬁlmamlawﬁgomosmdpnmalwe@ up to 6 coI or plangs 99%
of printmamsscan use 1 chip per| page Sophisticated internal nenory Only
requi r esDehd @¥iA doalpekbRiGy Y, | EBdentd phifthbLVife dsfyigyst ems uffering and
cachi ng |PEG expan5|on om1band Qhﬁﬁﬁ%ﬂﬂkﬂﬁ&ﬁMlnEnDry reqU|renents in
printer (MO-03F PETHAUG2/ o gh

f esol ut idc‘glgr Space agrhoaﬁf i ne art V\Egﬁp Lﬁble g)lth aaf nléfaﬁaixdﬁﬁxa% ]§s h’lcfua er 5 ISB)
Net page |t ag expansi on GEnerate 5? t ve paper ast’i'c %lsper,ed dot
di ther Qptically snpoth inage a u moire effects Hardware rnn’ﬁ)os| tor
for 6 i nfeR}er SRHESORGHISi t ed i n gélaqqu@htwéloweah@éwgélad nozzl e conpensati on
Ext ends [Qunputen émetface gnostied yi ejWbrksendthdgSB Ip USBLHERH139d SFirdatellr Sspace
agnostié Conpatible with all ijakeeésIEEEtRI4@geromis)y ces i ncl udi ng

|Variable page length

Print any page length (up to 64 km)

Cascadable in resolution

Printers of any resolution

Cascadable in color depth

Special color sets e.g. hexachrome can be used

Cascadable in image size

Printers of any width

Cascadable in pages

Printers can print both sides simultaneously

Cascadable in speed

Very high speed printers can be built

ixative channel data generation

Extremely fast ink drying without wasteage

Built-in security

Revenue models are protected

Undercolor removal on dot-by-dot
basis

Reduced ink useage

Does not require fonts for high
speed operation

[No font substitution or missing fonts

Flexible printhead configuration

Many configurations of printheads are supported by one chip
type

Drives Memjet ™ printheads
directly

No print driver chips required, results in lower cost

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

high-speed interface 214 through which an external micro controller 216 can write to the 64

Mbit DRAM chip 50. The PEC 4

8 also includes 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

relating to compressed pages and

a page expansion unit (PEU) 222 that receives data

renders it into data relating to bi-level dots. A line

loader/formatter unit 224 is also provided that formats dots for a given print line destined
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The PEC 48 includes 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 an SDRAM controller 234. In turn, the
SDRAM controller 234 is connected to 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
20  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
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.
30 Table 2. Units within PEC (high level)
unit unit name reference description
acronym numeral

U DRAM interface unit| 236  [Provides the interface for DRAM read and write
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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
layer and writes decompressed contone
to DRAM

CLBI Contone line buffer 240 Provides line buffering between CRU

interface and HCU

CRU Contone reader unit 242 Reads expanded contone image from
DRAM

NC  [Dead nozzle compensator 244 Compensates for dead nozzles by error
diffusing dead nozzle data into
surrounding dots.

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

HCU  [Halftoner compositor unit 248 [Dithers contone layer and composites
the bi-level spot 0 and position tag
dots.
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234 rovijdes the DIU wth accegs to the extef DRAM héfacty An exparnded
bl ock difagram|of the PEU 222 i|ls shown in Fi ;ure 11. In the foll ow ng
tabl e, thevarious conmponents of the PEU 222 are described priefty. Table
3. Units within Page Expansion Unit (high level) unit unit nane reference
nuner al descrA fiirtetage iit]p&g@pﬁpmnmtl@ ngaqupedmedefineRBthEX g ds JPEG
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HCU CRU tatdae etypraleCMIYK) 1342 The 8D %(Mpdﬁdk Lmresed bageelllagn RAM
(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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allows for the high printing speed of up to 21.6 billion drops per second. In particular, the
need for separate printhead chip drivers is removed, which is key to the high printing speed
of the chips 186.
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. 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 zZone.
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.
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WlDE FORMAT PRINTERS - 100 TIMES FASTER

OEM Printhead Print Width (inches) 384 44.8 51.2 57.6 64.0 70.4 76.8
% Number of Printhead Chips 48 56 64 72 80 88 96
%' Number of Nozzles 368,640 430,080 491,520 552,960 614,400 675,840 737,280
=
Max. print speed (sq ft/hr at 1600 x 1600 dpi) 17,5678 20,508 23,438 26,367 29,297 32,227 35,156
Make Model Resolution |Speed Memijet Speed Advantage (# of times faster)
HP 1000 / 5000 600 x 600 120 146 171 185 220 244 269 293
HP 3000 / 3500 600 x 300 72 244 285 326 366 407 448 488
Epson |7000/10000| 720x720 90 195 228 260 293 326 358 391
O Encad Novajet 800 600 x 600 96 183 214 244 275 305 336 366
g Gretag Arizona Draft mode 444 40 46 53 59 66 73 79
g Gretag Arizona 309 x618 220 80 23 107 120 133 146 160
(§' Colorspan| Mach X11 600 x 600 115 153 178 204 229 255 280 306
= Canon BJW 9000 600 x 1200 72 244 285 326 366 407 448 488
Mutoh Albatross 792 x792 65 270 316 361 406 451 496 541
Roland HiFi Jet 720 x720 96 183 214 244 275 305 336 366
Nur Fresco 360 x 360 300 59 68 78 88 a8 107 117

20



A further inportant advantage associated with the printer 10 is that a
width of the printing zone 120 is extrenely small when conpared to the

| engt h. 1woa3p84770 cul ar exanple, the printing zone 120 caaThaicamoiett!| e as
0.5 mmthick. It will be appreciated tymt it is necessary to achieve
extrenely stabl e paper novenent 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 m ninmal control over the paper
22 as it passAsisimoongy thhee ofkilhinitheyfaboinationl of ittegraedeintuitd) athila a set up
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printheads would not be practical choices when attenpting to achieve the
printing characteristics of the printer 10. As set out in the above
referenced applications and patents, such printheads are not suitable for
provi ding the high density of nozzle arrangenents achieved with the
pri nt heads of the above referenced matters. It follows that, in attenpting
to apply thermal and piezoelectric printheads to a wide format printer, it
woul d be necessary to have a relatively wde printing zone so that
over |l appi ng of printheads could occur to the necessary extent. This would
i medi ately raise the probl em nenti oned above. Still further, especially
with the thermal printheads, a suitable cooling systemwould be required to
keep the 10 tenperature in the printing zone at a reasonable level. This
woul d al so increase the cost to an unacceptably high level. In order to
achi eve an appreciation of the speed of the printer 10 at a resolution of
1600 dpi, the follow ng conparative table is set out below It should be
noted that the purpose of the followng table is sinply to illustrate the
speed of printing and is not intended to denigrate the various printers
used as conparators. WDE FORVAT PRI NTERS - 100 TI MES FASTER CEM Pri nt head
Print Wdth (inches) 38.4 44.8 51.2 57.6 64.0 70.4 76.8 CD Nunber of
Printhead Chips 48 56 64 72 80 88 96 9 Nunber of Nozzles 368, 640 430, 080
491, 520 552,960 614, 400 675,840 737, 280
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792 65 270 316 361 406 451 496 541 Roland Hi Fi Jet 720 x 720 96 183 214

244 275 R05 3 - - 107 117 20 WO
A R i i e E’rﬁﬁn&hg‘sgﬁ in e ks BE. 0T e

fabri cati on dfeedingegriat sddivinr hoough,a pahiting zengsendup cost for the

manuf acture of. an iptegrated circyit.device.can be high, t cost . of
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Appl i canfss@AMlyHAES $hd Pt midatum GPGb pﬁhﬁﬁ%mﬁea@tg@ﬁ@a@fan@nwg&&l fherpemt printer

in accordance with this invention will be conparable to the cost of

manuf actmedunt the wide format printers listed in the above table. WD

03/ 086770 PCT/ AU02/ 00764 21 WE CLAIM1. A nmethod of pagewi dth printing,

t he met hod conprising the steps of: feeding a print mediumthrough a

pri nti ng2.zoneA mdtdo®aLelbinied ifltlafis 10WhichkndAtided thadtep of ejedting@akdastaae bil |ion

drops per_second froma print assenbly on to the print nediumin the

pri nkQ ngPidlignedreps Rra seoRddronn the paigh asamplyeondpiths Pringaesdidi- 2. A nmet hod as

claimed in claiml1, which includes the step of ejecting at |least ten 10

billion drops per second fromthe print assenbly on to the print nmedium
3. A method as claimed in claim 2, which includes the step of ejecting at least twenty

billion drops per second from the print assembly on to the print medium.

4, A print assembly for pagewidth inkjet printing, the print assembly comprising
an elongate carrier that is mountable on a support structure of a printer in an
operative position with respect to a platen of the printer;
a number of printhead chips that are positioned on the carrier, the printhead chips
together defining a printhead that is configured to eject at least one billion drops per second
20  into a printing zone defined between the printhead and the platen of the printer; and
control circuitry that is also positioned on the carrier and that is configured to

control operation of the printhead chips

5. A print assembly as claimed in claim 4, in which the printhead chips together define
a printhead that is configured to eject at least ten billion drops per second into the printing

zone.

6. A print assembly as claimed in claim 5, in which the printhead chips together define
a printhead that is configured to eject at least twenty billion drops per second into the

30  printing zone.

7. A print assembly as claimed in claim 6, in which the printhead chips together

incorporate at least one hundred thousand nozzle arrangements.



3. Anethod as clained in claim2, which includes the step of ejecting at
| east twenty billion drops per second fromthe print assenbly on to the
print medworms/ode77d print assenbly for pagew dth inkjet pripariAw2/o00tee print
assenbly conprising an elongate carrigy that is nountable on a support
structure of a printer in an operative position with respect to a platen
of the printer; a nunber of printhead chips that are positioned on the
carrier, the printhead chips together defining a printhead that is
configured to eject at |east one billion drops per second 20 into a

printing, zone, def negmg tween the pgr.inthead.gnd the platen of the printer;
and cont%ol c‘lb‘rpt'?ﬁ# g§s ﬁ'aﬂs Cf@ﬁ?gbﬁﬁ‘&{(’tlpdﬁ%@l fi PPREeR fhipgfosg & that is
conf i gurig€orbBrateCANedsOtw PRAIIRI tABusahd hb&IPkdrdgbRRMAsCNi Ps 5. A print assembly
as claimed in claim4, in which the printhead chips together define a

printhead that is configured to eject at least ten billion drops per second

into the,printing, zon 6.. A print _.assenbly.a lained Ln claimb5, in
whi ch t?e‘ pr i%tpﬁlggassglﬁﬁlgsastcggg?ig}clgg} g’n"ggic%lrﬁfl}d%§ ﬁ%tgzgerg lf:%ﬁyq Cnfi gur ed
t o ej ecthuadrddgafithdadeRips pbéitibhedomtheRgrRer second into the 30 printing
zone. 7. A print assenbly as clainmed in claim®6, in which the printhead
chi ps together incorporate at |east one hundred thousand nozzle

arrange ts. 7 : . NoJdl enhl

cl ai rred% Cl%ﬁnﬁ%s?xﬁﬁ%ﬂa?gﬁ%&@hgﬁén %gﬁdv hgﬁi %ghﬁgé{ehteﬁ&e?lﬁsi%n@gp %oocf;ﬁg e at
| east t vaf apimdgekddicul dtdicatarp@cessy angenents. 9. A print assenbly as
clainped in claim8, which includes between forty and one hundred printhead
chi positioned on the carrier. 10. A print assenbly as clainmed in claim
4, in jiich e i LR . I 3 i Lrcuit
fabri c\gﬁlén p@%?ggéés%gs%%c E%hgé%]f\%l&ggls%ﬁﬁ%%&eagﬁ gﬁﬂt\g%ﬁ% alﬁ%eigL , in
whi ch eagdfepsubatrite add e KINOS witive dizsuitry layef positieres tonahewaled sebsEMESvithr thee

[ it I iti d t bst ' he . I
ar 1 angerRe e oeBeRaNe RO roren en ik WReE SRR ol iR D et BRI GuR e cui 1 ry
| ayer. 12. A print assenbly as clainmed in claim111l, in which each nozzle

arrangenent is in the formof a mcro electro-nechanical systemthat is
el ectri ck 1y & ppnbeseablygs cliimelinslaim Lk in sibich gagh poizig/arangement is in the

form of a micro electro-mechanical system that is electrically connected to the CMOS drive

circuitry layer.

13. A print assembly as claimed in claim 12, which includes a plurality of printhead
20  modules, each printhead module incorporating a printhead chip, the printhead modules

being mounted on the carrier.

14. A print assembly as claimed in claim 13, in which a flexible printed circuit board is
mounted on each printhead module and connected between the CMOS drive circuitry layer

of each printhead chip and the control circuitry.

15. A print assembly as claimed in claim 14, in which the printhead modules are
configured so that the printhead chips are each positioned at a common angle of greater
than zero degrees and less than ninety degrees with respect to a line extending a length of

30 the printing zone, so that consecutive printhead chips overlap at their ends.

16.  Aninkjet printer that comprises

a support structure;



13. A print assenbly as clained in claim12, which includes a plurality of
printhead 20 nodul es, each printhead nodul e i ncorporating a printhead

chi p, thewprosnsdétead nodul es bei ng nounted on the carri er PCITAAUAOETGH Nt
assenbly as clainmed in claim 13, in wmxh a flexible printed circuit board
is mounted on each printhead nodul e and connected between the CMOS drive
circuitry layer of each printhead chip and the control circuitry. 15. A
print assenbly as clainmed in claim 14, in which the printhead nodul es are
configured s plawh pbsidoped inttieagbpottispectareg each positioned at a common
angl e of greater than zerg.degrees and l.ess than ninet egrees with
respect to a dFHE 3 Pefgiope QRB?HV%V “S‘g‘ ??@Cbﬁ"ltﬂ? {’Hﬁﬁ%‘z&’ﬁg’f‘ngo t hat
consecutioyenily chhpaadg chi ps overlap at their ends. 16. An inkjet printer
that conprises a support structure; WO 03/086770 PCT/ AU02/ 00764 23 a

pl at en positioned anrelodgateseappesy t structure; a print assenbly positioned

ti I ith t .1 |.at .th i nt nb| . 1 Si
ol ongat o carri er; Shmasalr prredsiERERot B e PSR N Dot RRTEERS [ or
the pri nt headogdhthdrdefihR@al fidithedalthaiHebrdigRfddb BRALatUEME oﬁ&biﬂwﬂfdrgpégfe? to
e

eject at |east one billion drops per second into a printing zone i ned
bet ween t he perondiatad pivefingtreng defiras begwiepnabeprinthead gndithe platenhand i s al so

positioned on the i t.d i r fon of
Phe. printhead chi sonughdrepBREnhlRpiseRoRiabebll 88 calrbs G biaPl BRARAL
structure fortofcomgblrngetutiph oNitheprnhithead chipejgid t he printing zone.

10 a feed mechanism positioned on the support structure for feeding a print medium

though the printing zone.



