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(TFT) Liquid Crystal Display (LCD), which conprises an
array of liquid crystal pixel elenments driven by
respective thin filmtransistors. In each el ement,
liquid crystal is sandw ched between glass plates. A
WaeHHo8aet i s positioned behind the LCD | ayerPGTEZ#RHpE0317
to a position fromwhich the display will be viewed.

A pol arizing screen is placed between the backlight

and the LCD | ayer, and another polarizing screen is
FOSKGROVB® on the other side of the LCD layer. The
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Often, computer users wish to print a hard copy of documents, images, web pages and the like.
Usually, a printer is provided as a peripheral device that can be connected to the computer using a
sunitable cable. Altematively, the computer can be connected via a Local Area Network (LAN) or
other communications network. Printers can be bulky, and tend to take up additional space in a
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user's work area. \Were space is at a prem um such
printers can be intrusive or at |east inconvenient.
In many cases where a flat panel display is selected,
space is already at a premium so printers can
WQ awe083860e t he probl em SUMVARY OF Tl E | NVENTT@AU2004/0¢0317
first aspect the present invention provides a printing
and di splay device conprising: a flat panel display
for displaying inmages froma conputer; and a printer
BBs potkntrer  (Wheteughagegis st (§r premitiea guch girinteps §ap thenigingive r at least
1nBSwBARE 'n nZaP EREAR e 2512V pRWAINpRY § séRct@f, sfabibis Pkdafy 4t A @remium,
and, di spl a evi ce exceeds 40cm neasured al ong a
Eﬂ%’&t‘fﬁé?“?ﬂ%"e{ @ﬂﬁrﬂ“ﬁ’}%g and di spl ay devi ce.
Advant ageously the printer includes at |east two the

' j eads bei ng di sposed on either
@@M@h@$a§§3§%ﬁ$P%$§§§ﬂ which print nedia is fed for
prai fiist inspgot thelpessenbipventiotbrpyidps 8 ntiding pad; display devige gpmnrising:eu it panel
Eﬁgﬂléﬂx fo\BspBifink %&e§ﬁgﬁ§ cSthputedRCn® b pifterBE bidnterlidc ¥R s Gril8ead for
advantageous if the printing and di splay device Is
MRS QA BBPPEF r ecei ve print data to be printed, and
di splay data to be displayed, froma conputer system

r ef er abl, e.printing. .and display device iRncludes
S RRE Y i Rt P RE P SRy o BE K E 8l e atong o
diggend of theprintifbg ardalisplopgaricer systemto the printing and
di spl ay device, for receiving the print data and the
di splay data fromthe conputer system Advantagequsly
fheniagsAvbcs BRRtTiRIldaed ot tre fsrrigherds dhqasintheasp being disposed on
ateeiidel J1g path threeh twhA @rifOhedRsiP Gt gintiAke tiRreb R Blabling substantially
Prqferabhé?the C@P ecti§n.ipcludes a wrel ess receiver
PP ARG OHoR SEFW{{ IRy or the display data.
Advant ageously the connection is a Universa

1919 59%%&@% iét@%ltiﬁgoﬁ@ ﬁﬁﬁl?ﬁ%m&é ke Qﬁ‘eceive print data to be

advant ageou > printing I spl ay device
printedrrad displey datide badisplayed o @ gompteRaiie®m  for feedi ng
paper to the printhead for printing, the printhead

el n rapged to .print onto the paper. Preferab '
o gl B Y e S o Gty ST Al frlessabl
papdve cmixstanif ittel doyppearsadténe o thapraiing hreladidplag rievice, for receiving the
| ti | S defined by the flat
%%“%%% A&?Q‘S}mas{}@’ %’%\/%%g%%%‘%g‘fg%’g‘@'gm/ AU2004/ 000317
Advant ageously the paper feed nechanismis configured

A& aRcgORty (Re hbeHic iSRS at Rhst BRGEkeAbr Rcdptifiat 16h8 bne corresponding
rinting. Preferably the paper feed nmechani smi ncl udes

“ﬁ%ﬂ%r separator for feeding a single sheet of paper

Preferably the connection includes a wireless receiver for receiving the print data and/or the display
data.

Advantageously the connection is a Universal Synchronous Bus (USB) connection.

It would be advantageous if the printing and display device further includes a paper feed mechanism

for feeding paper to the printhead for printing, the printhead being arranged to print onto the paper.

Preferably the paper feed mechanism is configured to position the paper substantially parallel in at
least one direction with respect to a plane defined by the flat panel display.
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to the printhead froma stack of sheets of paper.

Preferably the printer is a process color printer.

Advant ageously the printer is an inkjet printer.

Preferably the printer has nore than 5,000 inkjet

Wi0 2001681060 Advant ageously the printer is a pd§aaAlepqoo3i7

printer. It would be advantageous if the printing and

di spl ay device further includes at |east two of the

print heads, the printheads being di sposed on either

side of a path through which the paper is fed for

KAHt/d?:Eagébﬂsly e giﬂ%bﬁéﬁﬂ&%ﬂ;ﬂs SsHshrad ol addebth s%ig[@éhée%le;ﬁfsb? at a time
rinting of both sides of a sheet of paper. It woul

PEPENt ageous i f the printing and display device |s

configured to enabl e printing of standard A4 or

E%Ee{%%[ tﬁtl, Hef-r féeﬂ ?ngetf:]%monifns pc?tf&es 1 Op éér sgep\patluasor 506 rﬁeg’d Van't qg sﬁlgeﬁsof paper

tmprplti}s@#ﬁqnoa %@k ofsheats adganes f ed nmanual |y int o a paper

path that directs the paper froma region adjacent the
F edge of the flat panel display, past the
qﬂPH@Hﬂ”FHF“ﬁPFﬁﬁFﬁ&’PPH@h out of the device

adjacent a lower edge of the flat panel display.

Pre gra ﬂ tl1the rintin % and di spl ay device further
ﬁnﬂﬁeé’ %ﬁ%éés aﬁé‘ﬂ( ‘?de di sposed, when the

deV|ce is in use, beneath the flat panel display, such

bllAtablyi: e kA B3RP ERR: REARL ed TS ur ged

horizontally as it exifts t evi ce. Preferably the

flat panel dlsplay is of one of the follow ng types:

Advahiaghdill 6 Mrided ks alPagdolviath piiked) ; b. Organi c Light

Emtting Diode (OLED) <c. Field Em ssion D splay (FED)

d. Plasma D splay Panel (PDP) 4 WD 2004/ 084060

PEOLRURCOENOE6RBY if thedphinting agbﬁ&p&ly)detrlbﬁafuphérnndhdaﬂati laast two of the

grﬂﬂte.hcgztﬁgﬂmgh%%% %&ﬁ%&@pop@loﬁgwg epJf Lth %F(gu%h twi‘hcf? the Igape:r 1(3 fed for

rinte rirnt me he pri
eridingl ithspsbygnablingjsehstaptiplly pigypitangeus B@eeg af '-wét idep pf arpectpf paper.
for generating halftoned i mage data and supplylng it
pr.int head. f inti Preferab
{Sr"‘f"ﬁgﬁgaﬂ"%“?g‘é’%fﬁ ‘8%?‘5’6‘“‘ dgﬁ%fvﬂﬁy qsKist 89‘?‘%%%‘68 ' ﬁﬁﬂé‘E’sP“mmg of
Adhdart A2 gehettet syzedl ltectpofpapdiead is configured to print

i mge and text data. Preferably the conputer system

i s a personal conputer.
It would be advantageous if the printing and display device is configured such that paper to be

printed is fed manually into a paper path that directs the paper from a region adjacent the upper
edge of the flat pane! display, past the printhead for printing, then out of the device adjacent a lower
edge of the flat panel display.

Preferably the printing and display device further includes a curved paper guide disposed, when the _
device is in use, beneath the flat panel display, such that the paper that has been printed is urged

horizontally as it exits the device.

Preferably the flat panel display is of one of the following types:
a. Liquid Crystal Display (LCD);
b. Organic Light Emitting Diode (OLED)

Field Emission Display (FED)

Plasma Display Panel (PDP)
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Advant ageously the printing and di splay device further
conprises: a flat panel display for displaying inages
froma conputer; a stand for holding the flat pane
display in an operative position; and a printer, the
WO kowt/essodoncl udi ng a printhead for printing GETAURHBEFH317
wherein the stand includes at |east one receptacle
configured to accept at | east one repl aceabl e ink
cartridge for supplying ink to the printer.

Preferably the printing and display device further
gﬁ%{age%&éy th@ Lf.%d ‘i{{bﬂ?@%&gﬁg lrécgh sp‘ﬁﬁ qf %ﬂﬂgﬂé rﬂéh Bnto the
mwﬁg@@arecelved froma conputer; a printer, the
printer including a printhead for printing onto paper

on _the basis of the print data: an a connection .
B0t Sriréng 128 Al fei6hin b o s 2 aabe it Setenting
tafidred De1d datagd slpylying ithothe fenthepd fonpritigg.and di spl ay

devi ce, enabling the data-receiving device to receive

data fromthe conputer. Advantageously the printing
Breteraiilysthe printhted/is cenfigured lee@rintpbetpgraplisgmages.f | at  panel

di splay; and a printer, including a printhead for

printing onto paper; the device being configured such
fvntassqBsly theprgithepd s ﬁtj‘fg‘Fﬁ‘é‘Or?Hﬁ‘éina%?é‘P Y f%Pnt ed passes

bet ween t he flat panel display and the printhead, or

PR PR e 13 P MR oa) 1 on of the flat
panel display. Preferably the printing and display
qua!nﬁgeotlélg ttﬂéeﬁmﬁgggfd %ﬁsBlg¥ de\ﬂcef mﬂpéﬂﬁhse‘;" §Fﬁa@¥)ane‘? display for

printer, InCUIn rmn printing

Bagyiae iaEenom © SHEBICn per o beins 5 SRPETbARIBBEY opctiv
E&Ii/o&\ua@%ﬁ-ﬂ&oﬁa Prifer PRt Ang 3 HEBthesd ERgriating ontqapérgulietsh the stand

epa ate a_s er. sheet fromthe paper ih the
Bﬁ'ﬂi sa £ash one f%@t%hfpﬁﬁ@gf%i &ohagceﬁ? at ltsarrge%n& reﬁac%gale ik cartridge for
A@Mamga@an@sbyn&he printing and display device further
conprises: a flat panel display for displaying i mages
froma conputer; and a printer, the printer including,
Breferablyshe Rriging 49d displav devess dither somppTes: it 4 £aanegfion fey receiving print

ﬂidtfg B‘Qﬁ%dco?@ﬁlele lat € panel QigplHf fm'ﬂl diggthyfing i&fa@é&@'@ce%di GBmP édiputer; a
nedia is fe her eb

B AT PSSP EPTRIe DEPHTR TN PR om B O fprpdas and s
duecqanéctién mbctioafigufidab elterbbonnéctien pff at idastgne alpte-radeigipp dyvice to the
gl%l\{llng &gldﬁpﬁﬁ]@gvicg Léflﬁ)‘ﬁn t‘ﬂe ﬁ&g ﬁeké{\ﬁnéj&gl{d% éc%w& @atpﬁon(]j the computer.

er system - the printing an

di spl ay device |nclud|ng an interface, and being
Adyeptagaqpsbithe grinting and display device further comprises:

a flat panel display; and

a printer, including a printhead for printing onto paper;

the device being configured such that, during printing, the paper being printed passes
between the flat panel display and the printhead, or passes behind the flat panel display
and the printhead relative to a viewing position of the flat panel display.

Preferably the printing and display device further comprising:
a flat panel display;
a printer, including a printhead for printing onto paper;

a multi-sheet paper holder;



receive, via the interface, input froma user

i ndicative of a print conmand; send, fromthe printing
and di splay device to the conputer system a print
request; receive, fromthe conputer systemand in
wes@ensiesott 0 the print request, a docunent t &@CTB&2004/000317
printed; and print the docunent. In a second aspect

the present invention provides a printing and displ ay
device conprising: a flat panel display for

di spl ay i papei shreet sparhtocamBGguodinpssb@ats a singd¢ sepet slﬁe@wfrdnoﬂhdpapgmthe
the fla perative position; and

a print ?@%ﬁerﬂ}&%lg%*{kﬁﬁﬁdﬁg a printhead for
printing onto paper, wherein the stand includes at

heagiagotsy ﬁl@ﬁ:ﬂﬁh@&id%wﬁl@ﬁﬁdvﬁbl redertcBmmieept at | east one
repl aceagl e IE ﬁ‘gﬁarta#‘ g for }gpl%l n‘%{ |ng to the

pri nt er 2 igparelfisply fordisplaing pagesdio rinting

and di sppdéntergbepringr sxlodiogla lehficwo the préireads, thé wintheads being disposed
di agona

Advant ag e‘glﬂglt I Oﬁé b{z}l{l hIF&gé ?ﬂgﬁ r%?g%éa tg gé(ﬁ fglel?ném?g’ there%y enabling
in a baswstpriially %Fnulwmtlh@nﬁ{la‘ﬁd’o‘hlsldemthe@n%@@a

advant ageous i f the prlntlng and di spl ay device

further include ast one_ink duct configured.t

BfsEPly s nfine A 0 dheiey P {sfgRiiguesd f%@cep‘iﬁ.dﬁfe%%fg%%é’ﬂmed from a
tdn@uwﬁtem,dg@ﬂnﬁnmg aggaay devicdlintlhding dndateficq ahdheing configured to:
Preferably th S

prl nt he éeaé{ve }f{%tb@ 1111 rzltff:h g(‘fg‘o aqger% Jag‘%sogal)ggﬁ cénﬁg

si de of sead, @m«mmdmlmepm mthn@mpateli systfrm pfl@trrequest

pri nti ngeoeild @R ME AR ?@nﬁ Alon b Yhe pihtPetubRRGRBnent t
printin %f hot h sﬁdgksho he print msdlgp % e
2004/ 08hvRsBtedEr AU2004/ 000317  Advant ageousl y t he

printi nerirded debusphtay device is configured to receive

print data to be printed, and display data to be

f%l Ss%fo%x %%ea‘él{ %res%t %Qig;g%li ?xrovﬁyssat &%fd%gﬁ% lié(ucte I&?mpnsmg a flat

printing an ect |
peoelfdisglay fod dlsniayaxglmm$ fore a semiriuter; a@ﬁ@@ti far homgdbﬁrﬂ?éamfﬂdﬁplay in an

gferahbeepo@@&p WEA prinyey, ttﬁéBﬁnfér indRdiRg b PliddREd fP Pridling Qﬂt@idaper wherein

evice, for receiving print data and the dﬁglouﬁy
@aftgldflv%w#%ﬂéea%aﬁfpasfeesaclgﬁ@ﬁ@ﬁﬁd 1R ASRSPHRLIGEb RS TPlactble ink cartridge
OSUPAIGIn: OR td tAEprintkes at | east one socket for accepting

at | east one corresponding data cable. Preferably the
connection includes a wireless receiver for receivi ng
Priafsraplyi anviewkdteasizzrod /thor prinkieg @ids@w detfig¢ exceeds 40cm measured along a

gﬂtopﬁg Bé/antdﬁ% GOARRetion is a Universal
Sync

ronous connecti on.

Advantageously the at least one receptacle is formed in a base portion of the stand.

It would be advantageous if the printing and display device further includes at least one ink duct
configured to supply ink from the cartridge to the printhead when the cartridge is engaged with the
receptacle.

Preferably the printer includes at least two the printheads, the printheads being disposed on either
side of a path through which print media is fed for printing, thereby enabling substantially

simultaneous printing of both sides of the print media.



Preferably the printing and display device as further

i ncl udes a paper feed nechanismfor feeding paper to

the printhead for printing, the printhead being

arranged to print onto the paper. Advantageously the

wapwr/ofie®d mechani smis configured to posit POVAURE4000317
paper substantially parallel in at |east one

direction with respect to a plane defined by the flat

panel display. Preferably the paper feed mechanismis
Advahiagponshkh¢ pringiog sydtdisplagdenigt b cetfigatd oirecpiapmint duta tab¢ priveed, and
. I (¥ he paper feed nechani sm

|Ih é yu%%é%%%%%@%@%é?%&%%%%ﬁf eedi ng a single sheet

of paper to the printhead froma stack of sheets of
PRREblY th phRh@Bhd/dibglhg Uit nBlidds S RnRthYnedRfigaRl OF allow releasable
rinter. Advanta eoush% the printer i 2 inkie} ving th

Pt B forneckpnt dheQrmpuipTiast R I ife Prifisg "‘?f@q’sé’ %Y fgrestopsgeivme the

privit o4 and dezlisply datPh@if the adibpptet dystear i Nnter is a '

page-w dth printer. Advantageously the flat pane

di spl ay neasures at |east 14 inches on the diagonal.
Rdvpmagoely heoaatiedmivicnd Byt 0opRdket forycedptingablegst priggorresponding
&hd Hbleng and di spl ay device incltudes at |east two of

the printheads, .the printheads being, disposed on .
Breterbly i cgRneeffon inclydgsiy ie T VP RSt ing Y5 apatdate and/s gpe display
fat4. printing, thereby enabling substantially

si mul taneous printing of both sides of a sheet of

paper. Advantageously the printing and di splay device
Advagtagebusly thechnpastiariadVrivesel Simiimopops Bust(HiRlapeheation.or

Letter sized sheets of paper. Preferably the printing

and di splay device is configured such that the paper

1P .

Prefershly the nrinteg 4nd display devign T ingludes 2 A3RRR &ed pathRis, S feeding
BhbEr@6 ihs pilidiiad fop fiintihg, MO peinthied beifg afth@a @ drint ko HPROEr.

edge of the flat panel display, past the printhead

for printing, then out of the device adjacent a | ower
Adigatagsbushthe fapertfeed peerhahisd issyohfzgared Axivsitiomiyepaped sybstahally paraliel
r.J 1.l I3 Vi . ' curved
A T TRk Ay R

beneath the flat panel display, such that the paper
BibRiabR A AR Tech iteBlaBitm liSconBh@Rdo Bkt 2QRERIsheét SSpapek at a time for
exi.ts the device. Preferably wherein the flat panel
‘ay is of one of the followi ng types: Liquid
Crystal Display (LCD); Organic Light Emtting D ode

Agaﬁpgeousﬁj tﬁé gapme%%mmﬁ& 4 &E@separator for feeding a single sheet of

paper to the printhead from a stack of sheets of paper.

Preferably the printer is a process color printer.
Advantageously the printer is an inkjet printer.
Pt-'eferably the printer has more than 5,000 inkjet nozzles.
Preferably the printer is a page-width printer.

Advantageously the flat panel display measures at least 14 inches on the diagonal.



Pl asma Di spl ay Panel (PDP) Advantageously the

printhead is configured to receive hal ftoned print

data to be printed onto the print nmedia. Preferably

the printing and di splay device further includes a
wabdot/osadeog unit for generating hal ftoned i RETAURASBH0317
and supplying it to the printhead for printing.

Preferably the printhead is configured to print

phot ographi c i mages. Advantageously the printhead is
Profafably ubicetintiog oudi display dexdee isohales @Xeastdard af the Pristheads BHeyprintheads

] ] er. r 1.t .
2% EOTR LS XL B . BoREIRARL ORERAErprilng ) cnsbing
jubemtallyssimgtandons prighinecf beth sigesafa theet of RiPEpl ayi ng i nages
K&Qﬁﬂa&o&wyérﬁﬁmg #uCkiBlap Bévitle & confit€edé bridbIe brittiAg lofigkindgd A4 or
a printhead for printing onto the paper. 8 WD

D358 ASBHOPERF-AU2004/ 000317 It woul d be advant ageous
if the printing and display further includes: a data

onnectjon. f.or _receiv DI ters .
GERRE Rl YL LB LI RO I s e
fppilaintoamaprn path thandirsets e @aper frore 2 pesiontadipcentibe wprTrgeeef the fat

EsPRAGad BE mﬁea&kop?n-m Gheh 3R the Bevidd 8iRBSaJowf edgb6f the flat
%&infg gg?a; gné a data c%nnectio% hub cénfigureda%o .

pfldiPlebnnecti on of at |east one data-receiving device
to the printing and display device, enabling the

ta-receiying.devi Q receive data f e
AEBRERY fn B b B ATPERYE R | B e e ipes
whenpheadgvitais tohvee, beneath the Gat panch displayt suoh thetl thatiagesthay/has printed is

L oBlontalif i itfle &vREI Nt head for printing onto
p per;‘?ﬁ%yﬁgvice %eing configured such that, during

printing, the paper being printed passes between the
Pretablp Mherkin HeTRI jAYel ARplay 06 qak bthdRAGVindEpeasses behind

the fl anel di y and the printhead relative to
a vﬂﬁ%ﬁﬁﬂgﬁ%gy?g%ﬁ&%ﬁ the flat panel display. It would
be #uyaictldgheBustingDiddaéOFENNt i ng and di splay further

inckﬁﬁﬁ%gggﬁg%%m%(ﬁgﬂgl di splay; a printer, including

a prin _ rinting onto paper; a nmulti-sheet
pap&lasmpDigelpy Pagel§BPRr sheet separator configured to
separate a single paper sheet fromthe paper in the

R(?\Par?tggeog; yl ee Irmnftlge‘[ld ?s%gxﬁllgx.rea (t)o }ege?ve%iftgxtl ep?ignt data to be printed onto the
print media.

Preferably the printing and display device further includes a halftoning unit for generating halfioned
image data and supplying it to the printhead for printing.

Preferably the printhead is configured to print photographic images.

Advantageously the printhead is configured to print image and text data.

Preferably the computer system is a personal computer.

It would be advantageous if the printing and display further includes: a flat pane! display for

displaying images from a computer; and a printer, the printer including a printhead for printing onto

the paper.



It woul d be advantageous if the printing and display
further includes: a flat panel display for displaying

i mges froma conputer; and a printer, the printer
including at least two the printheads, the printheads
webwrgoto®posed on either side of a path thPOTGN2MHIWRI7
print nedia is fed for printing, thereby enabling
substantially simnultaneous printing of both sides of

the print nedia. It would be advantageous if the

printing and display device is configured to receive
tioganhie bt advemsegea:s if thientpanting rapdndiapley fippthereincledest adgta cdmgection for
Wc%ﬁ%é Plglt a ng'fxﬁ%ﬂ%xgglﬁ y 'ﬂQtepahJi Qiisng} R dg{ﬂa)‘lﬂg ﬁa&é@q‘&:ewed from a

I gur recelve via the interface,
FaTRRLer; AP eratbeErNer i arieg R prAghend OFpriSHing ANQLRIATTAR the bastspfjthe print
48 hd S @italRbanedtioR SutAddfigiARd Aw d&meaan bt tem omaﬂawcemmg device

tem.a uest [ from
3¢ Githish o ARl e B SR i & BEe dat fom i
coguteent to be printed; and print the docunent. 9 WO
2004/ 084060 PCT/ AU2004/ 000317 In a third aspect the

R%ﬁﬁ RE advEREEESs %e%rﬁ;\ﬁh?ﬁﬁ dRtplRY futhdridnad di spl ay

devi ce conprising: a connection for receiving
pr i riflagiepogl displayiead conputer; a flat panel display for

di Sp pRiier) tﬂxﬁluﬂiﬁgﬁﬁnntl{e@&ﬁi‘ Mﬁﬂné éxﬂﬂj}agerporrput er; a.
ringe e

Sr | rfE“T '{?&1 p?ﬁ"g‘gf«g ?ﬂﬁﬁ]&ﬂt ggrllrglg%fth F]peer perulag,ﬁ(mtgd pagees between

and the fatpand displey turdothe Iprilthednéri gaﬁeedehkmi th¢ Klapvpanel display and the

Conr})@iﬁ&l&a‘ﬂ@elﬁﬁm At Japlggr%[ 091{}% ofqﬁtﬂ@fﬂ'aﬁ& SMHWQ device to

he “printing and evi ce, ‘enabling the
data receiving device to receive data fromthe

& QIR b8 hdvardtip8due fralkl Mrinfiny 42 \WRRL Lrushe? ercRifiest he pri nting
andéﬂh&ﬁm%ysquICG exceeds 40cm neasured along a

di a e printing and display device.

Advam-m@eﬁmmmyg i printictad far wowingeetd mperhub operates in

accor dan same general protocol as the data
connec |%§a%%ﬁ é&%bly the data connection hub is

confangesr é@ettscpara@e ednfigurerhip seppiigihsingle papgssheas §ame thepgpes taghe paper

connﬁgglqptlsgprﬁm%t pAnthédvant ageously the protocol is a
Uni versal Synchronous Bus protocol. Preferably the

protocol is USB 1.1 or USB 2.0. A printing and di spl ay
HeMild Oc Ao adigebul g’ﬂteOpxﬁﬁyg addisplhy fiatadgichpiss | to 3,

whe raeﬂap pa%fr:] %isﬁay o Qplaym% migmg computer; and
a printer, the printer including at least two the printheads, the printheads being disposed on
either side of a path through which print media is fed for printing, thereby enabling

substantially simultaneous printing of both sides of the print media.

1t would be advantageous if the printing and display device is configured to receive documents to be
printed from a computer system, the printing and display device including an interface, and being
configured to:

receive, via the interface, input from a user indicative of a print command;

send, from the printing and display device to the computer system, a print request;

receive, from the computer system and in response to the print request, a document to be

printed; and

print the document.



Advant ageously the printer includes at |east two the

pri nt heads, the printheads being di sposed on either

side of a path through which print nmedia is fed for
printing, thereby enabling substantially sinmultaneous

wo covsbgagsoof bot h sides of the print nedia. PETWYRI0H0G§E7
advantageous if the printing and di splay device is
configured to receive print data to be printed, and

di splay data to be displayed, froma conputer system
Hrefhid adphy tHelpeesptt iinventiog peuvidledd prdtiny antiedisptay devied wdpgsiug: a data
SRNMLES { fop Pecg ?LH% hl%{ rdgtgl fxto Ql:é We[‘ etJ ﬁﬁ%@lﬁl §1spk8!pf5f attsﬂlé’)ﬁlg images

connec er s en1t r|nt|n
mewd@ym@evmeer afmmter,emﬂmengcltlmg prinfhead fearating R ee on the

GHsS RF A% pHA Bral 53 daEcobRBRALIRE cSMBhiRMo a‘ﬂ@%\’r %Bﬁn%élﬂﬁ W8 htleast one
t he connection includes at_| east .one

datrcrspriyinggdeyiee e thePrigtng g r 4wy St gne g%ﬁ@ 8%\‘61%3'“% device to
MEiRR4 FOS4R69mREdH! AU2004/ 000317 Preferably the
connection includes a wireless receiver for receiving
the print data and/or the display data.
Prfemhly sayaowrbleysize g theoprintiog pushdipplayadeviaé vrseesly [40cm measured along a
SYREL" pmgﬂéméﬁgmﬂﬂgﬁgdgggnectlon Preferably the

printing and di splay device further includes a paper
feed nechanismfor feeding paper to the printhead for
Rﬂ\iaﬁlﬁ'geﬁ&ly thé @ardchdctieaab bedrie iA hdcaidaree with the kanit geaeril@rotocol as
@-ﬁtg Preferably the paper feed nechanismis

5h? ﬁP &% 0 position the paper substantially

parallel in at least one direction with respect to a
pljegﬁlglyd[ﬁ% Whg OIBXCU{)H Rui llsat:on@@ﬂgd todi'eémea&'ata Aol MabtN@me devices

I'splay device as clainmed in claim113 or 14

wivesctabls thersto. paper feed mechanismis configured to

accept a single sheet of paper at a tine for printing.

Advant ageo |ncludes a
m@gcg@s@ Lﬁ"alf%tf’ca%ral?ﬁg"gﬁ?lﬁénc °§?‘ﬁgﬁa“%l"° %t of paper

to the printhead froma stack of sheets of paper.

] process color printer.
%é%%ﬁg%% 6ﬁ%ﬁﬁs?ﬁ%?ﬁ§%g§ggﬁls an inkjet printer.
Preferably the printer has nore than 5, 000 i nkj et
RQF&GGSmd dBHARLRE 8RBAINYE 14 A dAE oNpRdgrdphs PtolB3 §Berdin Aiicprotocol is
_rlnter Preferably the flat panel display neasures at
9414 inches on the di agonal . It would be
advant ageous if the printing and display further

| fTCl Ude%g’s atth%g% St Cfﬁ o, of; C?Et%o e Fﬁ“ﬂéﬂg e pn%u{ﬁ@adg bexﬁg disposed on

I Sposed on el er Si
tlﬂnpm@rpfwm hhrmb w@a:pepﬂmi medizciy fdfpr wrm&s thegsby enahlineeppptantially

sﬁa%edﬁgp isﬁeﬁllsﬁkdamelpﬂudxﬁaﬁeous printing of both

des of a sheet of pa
It would be advantageous if the prgn u?g and display device is configured to receive print data to be

printed, and display data to be displayed, from a computer system.

Preferably the printing and display device includes a connection configured to allow releasable
operative connection of the computer system to the printing and display device, for receiving the

print data and the display data from the computer system.

Advantageously the connection includes at least one socket for accepting at least one corresponding

data cable.

10



Preferably the printing and display device is

configured to enable printing of standard A4 or Letter

si zed sheets of paper. Advantageously the printing and

di spl ay device is configured such that paper to be
woekeghoéss fed manually into a paper path tPGAAU2004/000317
directs the paper froma region adjacent the upper

edge of the flat 11 WO 2004/ 084060 PCTI AU2004/ 000317

panel display, past the printhead for printing, then
Brgferably thenmonnbeticindesluelel aawiestess raeeivenior reedigeg the prinhdata dnd(pr the display
panel display. Preferably the printing and display

devi ce further includes a curved paper guide disposed,

when the device is in use, beneath the flat pane
AidsaRla@eousiP e Fonh&taibn & B EnRaRe Syichdhoud B8s (WBBYcopfidcidned i S
urged horizontally as it exits the device. Preferably

the flat panel display is of one of the follow ng

Prefeedly the piping a@l gisplay delics firdgr indl @Ry 2 p@egéaed oethagibm for feeding

Ezi%ltst%fg{g g ?or éa ne )de F%ﬁ% Adva t%%ﬂ %hutgk ﬁx tt& 65@

prlnthead |s conflgured to receive halftoned print

ﬂﬁfe?abty%fﬁp&rféeﬁtgﬁgmﬁi@ﬁ)% dohgurddith ]?timt{ﬂiﬁ eHe %apePlﬁtﬁg@mﬁ@' pérallel in at
n n I S er cludes a
b PRSP B neches bRt e 5 st P8P Bhmge. dat a

and supplying it to the printhead for - pr|nting
Pr R

%] Jfaa?xli ﬁlsélg@dewcg Al Qeﬁ% Vfg?}:%agg é% axg ?%’E]Rt %}é@h geg%mechamsm is
e@ﬁglrrgim eefente Slpglﬁ Pheethfia@éf #h t}m? ébwméjalf'»a Pr ef erably
the conputer systemis a personal conputer It would
be advant ageous jf the printi and dis eV|ce
MWH%‘?“%%‘E) PaPgipiged mecpqriym ‘ﬁ%lﬁ‘g? 8?%?"3‘?'&“1‘ {6 s Sngle sheet of
FHpEfab &y ipfithdat B 2 shackufsleete ofgagérer ; and a printer, the
printer including a printhead for printing onto the
paper. It would be advantageous if the printing and
Briefoppblryhepeiniecie 2 pyeasheoforpomtpy i ses: a fl at panel displ ay
for displaying i mges froma conputer; a stand for
hol ding the flat panel display in an operative
pdenegspsly haproer o kst Pri¥ehe printer including a
printhead for printing onto paper wherein the stand
L ngl east configured to accept
g?&Fégg%ﬁﬂﬁg?%BF%%Qagpa&nE %%ﬁ?ﬂldge for supplying
Adnentageondhethpprinter ésra, page-width printer.

Preferably the flat panel display measures at least 14 inches on the ciiagonal.
It would be advantageous if the printing and display further includes at least two of the printheads,
the printheads being disposed on cither side of a path through which the paper is fed for printing,

thereby enabling substantially simultaneous printing of both sides of a sheet of paper.

Preferably the printing and display device is configured to enable printing of standard A4 or Letter
sized sheets of paper. '

Advantageously the printing and display device is configured such that paper to be printed is fed
manually into a paper path that directs the paper from a region adjacent the upper edge of the flat

11



It woul d be advantageous if the printing and display
device further conprises: a flat panel display; and
12 WO 2004/ 084060 PCT/ AU2004/ 000317 a printer
including a printhead for printing onto paper; the
wovi@esdoai ng configured such that, during prEGTtAU3ep4/600317
t he paper being printed passes between the flat pane
di splay and the printhead, or passes behind the flat
panel display and the printhead relative to a view ng
pasi display, past titelpeinthéad forpeinting, thinspt @fyhe deticaadjatedt dlewer edge of the flat
?Qxﬁﬂ% geous if the printing and display device
r-conprises: a flat panel display; a printer,
-including a printhead for printing onto paper; a

Ptk dolySRERIntRARE Bishle) 0ks fufthd %iéﬁlﬁessarbﬁﬁ’éd $uBRBNiAE @Eposed, when the
configured to separate-a sa%d;Iuc @ﬁper sheet fromt

he
B%Ylffé s inysg, ﬁ@xeﬁgﬂgr at pagel flisp eypapea tlf gas been prmted is urged
harizBiitkrael it ekits thw@labick. be advant ageous if the printing
and di splay device further conprises: a flat pane
di splay for displaying images froma conputer; and a
Preferrblyrthe flahpanglrdisplar is of prelof the fjlowing bwesst two t he '

pri nGihepEs sl cbpeads bei ng di sposed on either
S|de1%§ sathﬁ’t £%%§§ mhlch print media is fed for

pri rﬁ'ﬁﬁ’g"ngmgF’étB%%‘ﬁ PLEY substantially sinul taneous
pri reiéidBmifiobDkflaysFERs of the print nmedia. It would be

advapt ageous |f rinting and display device as is
beiﬁ&“@%ﬁ??%ﬁk%ﬁf@gmfeceive docunments to be printed
froma conputer system the printing and displ ay

ggya'n& cobdif I ghﬁlgeaﬂns cohﬁ%ﬂdft@?c%cw@ﬂa‘#ﬁdﬁgd B 801 UYHiSEd onto the

celve, 'via the interface, input froma user
PW@FEQ?lve of a print command; send, fromthe printing
and di splay device to the conputer system a print

equest. receive,. fromth co u ystem
?]@%Egﬁglée I:lnBtutgﬁgg B‘Fqlﬂ’t eyige ctlea 8 g% EFQB éeneratmg halftoned
ﬂm@a&mﬂmdauﬁwpgmnombhémmm¢ﬁmpmmmgIn a fourth aspect
the present invention provides a printing and displ ay
device conprising: a flat panel display, and a

Breferblyythe Hrintieadds gagtigaresite prsk Bhotperaphic BRaeR% i ng ont o

paper; the device being conflgured such that, during
Azléfagttalge%gsly 15’1 m:Pt]:faeE(? 1rs cc?n%lg{l]rgd tr(J) nttugggeelg t%)?tsdatg etween

Preferably the computer system is a personal computer.

It would be advantageous if the printing and display device further comprises: a flat panel] display
for displaying images from a computer; and a printer, the printer including a printhead for printing

onto the paper.

It would be advantageous if the printing and display device further comprises: a flat panel display
for displaying images from a computer; a stand for holding the flat panel display in an operative
position; and a printer, the printer including a printhead for printing onto paper; wherein the stand
includes at least one receptacle configured to accept at least one replaceable ink cartridge for

supplying ink to the printer.

It would be advantageous if the printing and display device further comprises:

a flat panel display; and

12



the flat panel display and the printhead, or passes
behind the flat panel display and the printhead
relative to a view ng position of the flat panel

di splay. Preferably a viewable size of the printing
vemechogosmmdoay devi ce exceeds 40cm neasur ed al 8OE/AH2004/000317
di agonal of the printing and display device. 13 WO
2004/ 084060 PCT/ AU2004/ 000317 Advant ageously the
printhead is disposed adjacent a | ower edge of the

f | ata poateeinchidisgi gintheadoefraniadinpo gabe; print head ext ends

horigz0 &4}%& v Jd :

Adv al?]e dggngéoﬂgéﬁg ed ?‘?%@gt &uﬁﬁ%+x§1&hé; tﬁé?%ieé Iaeéntg pnnted ]%asses between
the iflpte taneh display mé the anﬁq@aéfspaﬁ%?? briringithe fn e@eloﬁﬁsplaéuaﬂ%@ﬁ printhead
l%lagﬁ‘etgﬁvﬁwﬂ%b&ﬁfoﬁﬁ%ghﬂw&ﬁhs piyi nt nedia is fed for
printing, ereby enabling substantially sinmultaneous
printing of both sides of the print nedia. Preferably

1t veulp bé silvantegedn if tig pipiryandidistilayaieviee fodhef caypries: t 0

YECEIf%F e ntadata to be printed, and display data to

be di p‘faye ¥rom a conputer system Advantageously

t he apprintet, mnlgdlam%jprmt@ﬁﬂ faypruting @ Baprs] udes a connecti on

confalngﬂ{[ fdetlooephdiRY rel easabl e operative connection
of the conputer systemito the prlntln%%ﬁﬁ

nd_di s
deviddaper fhsst senagtoppapfigyed A sepprie A singls PAPTLIREF fAR tt@.?é%f ighe paper
Etadefifol supply tdree prowRead. er system Preferably the
connection includes at |east one socket for accepting
at | east one corresponding data cable. Advantageously
It breuld bewdleatagenys ifithel pridténg 2ad disnlayldedes fnsthsp¢opmprisshor
receigy J&Qelhﬁﬂa)pﬂbf Abpt AR AnRARTEEN 2 IRBuedliP! ay data.

Pr ef er abl e connection is a Universal Synchronouqi%

Bus POy &t?mﬁlﬁfemiwg frleagisyyp thepanthepds HepgRGEASs pging diggosed on

?!hbﬂ(}ﬁderb@ ﬁ e bR wasch @ﬁﬂﬂ hedial ibl Feld li@r prﬂnﬁ% theeby alﬁ]ﬂ&g @ifibstantlally

; nechani s ertoteprlnt ead for
ﬁﬁ??°ﬁ§pnnf‘11ﬁe‘;?5’9fhﬁidﬁ gg“’@"ﬁ%ﬁ‘%grranged to print onto

the paper. Preferably the paper feed nechanismis

ﬁ%ﬁ{d%raﬁ%hgeo%’ Ffleﬁ'l ?Hntﬁlg%gci) ARALy FURZ taé‘”st bedlg %nﬁgutred to receive

aral |l el Irection with respect
:gchm@tsdgfbp peEpted) from fecopppter §YatABY the pgxﬁ}ngymd display device mcludmg an

lﬁgmtaaggaﬁgsdouﬁgtmt@aper feed nmechanismis configured
to acce %} i ngl e .sheet of er. atfattme do

pri ﬁ%%ﬂg“a gy iRPut °én%'ésﬁ‘p P LARENSRTEAR nel udes
a paedsfreetheapattiog afdgiisplag ddlica go the sommmplee systomed privf reguester

L L6, DI I el f0 Wt SLAGK QhonS B U AREL dockhent o be

printed; and

print the document.

In a fourth aspect the present invention provides a printing and display device comprising:

a flat panel display; and

a printer, including a printhead for printing onto paper;

the device being configured such that, during printing, the paper being printed passes between
the flat panel display and the printhead, or passes behind the flat panel display and the printhead

relative to a viewing position of the flat panel display.

Preferably a viewable size of the printing and display device exceeds 40cm measured along a

diagonal of the printing and display device.

13



Advant ageously the printer is a process color printer.
Preferably the printer is an inkjet printer.

Advant ageously the printer has nore than 5,000 inkjet
nozzles. Preferably the printer is a page-w dth

wo koalegsosoAdvant ageousl y the flat panel di spPaYy/AU2004/000317
nmeasures at |east 14 inches on the diagonal. It would
be advantageous if the printing and display device
includes at |least two of the printheads, the

print heads bei ng di sposed on either side of a path

r ough Lch the. . er jis. fed for pripti by
S r R R R ool e oft il puncl IEES)
sides of a sheet of paper. Preferably the printing and

gﬂeﬁ&ggﬁdcq)%gh&ﬁ ekiSndS Q&Izh&éify?ghén%c%@@m iSinREd, Nting of
r or L

st an etter siZed sheets of paper.
Advant ageously the printing and di splay device is

A@vhia | tisBelthé Péertiftiideddn H’}ﬁﬁht t:vﬂ tHe @rifthéatd, € pill:]iﬁth@aﬁd being]c disposed on
nua INto a pape a a I ecLs e, papsar ;
P pet waap draiep re PHpER e oo e 2Ry sy

slinsitneops prixgisg oftblth sigled ofthepeiok thedia. pri nting, then out of

the device adjacent a | ower edge of the flat pane

di splay. Preferably the printing and displ ay device .
Preferahbyrthe pristipnglenst display dpeier is £pafieursd i“d’@“d‘(%@g g to fgarinted, and
biay AV KRlipRyddNEdS BeonipRieatibmt he flat panel displ ay,
such that the paper that has been printed is urged
horizontally as it exits the device. Advantageously
Abenfipatshp deeprintihg phd displsy dévieninclodestZh eonesttibm \wonfigured to allow

types:  Liqui t i SRL.aY, : qani i :
kBBl e o PO o e loBPy Ayt i QrHEHY il aice, for
Rreivnmth@prin fata anpthed|splepi frang e eqmpBietsy8ied- print head i s
configured to receive halftoned print data to be

rinted onto the Frint nmedi a. ﬁﬂvanta eo§§lg t he ding dat
Bieferibbifis caRU=HIP SSege Aot 61 SPolFt EACoTP I 1 [88 i comresponding dta
banlef t oni ng unit for generating halftoned i mage data

and supplying it to the printhead for printing. 15 WO
2004/ 084060 PCT/ AU2004/ 000317 Preferably the
prvantagreedy ihe canoeefipmymeledts b ovinlessmeceiyprdpiogeeaibig the prinh fataand/or the
8&g£gﬁgply the printhead is configured to print inmage

nd 't ext data. Advantageously the conputer systemis

a personal conputer. :
Preferably the connection is a Universal Synchronous Bus (USB) connection.

It would be advantageous if the printing and display device further includes a paper feed mechanism

for feeding paper to the printhead for printing, the printhead being arranged to print onto the paper.

Preferably the paper feed mechanism is configured to position the paper substantially parallel in at
least one direction with respect to a plane defined by the flat panel display.

Advantageously the paper feed mechanism is configured to accept a single sheet of paper at a time

for printing.

Preferably the paper feed mechanism includes a paper separator for feeding a single sheet of paper
to the printhead from a stack of sheets of paper.
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It woul d be advantageous if the printing and display
device further conprises: a flat panel display for

di spl aying i mages froma conputer; and a printer, the
printer including a printhead for printing onto the
wapme/ossioef erably the printing and displ ay #€V/AT004/000317
further conprises: a flat panel display for displaying
i mages froma conputer; a stand for holding the flat
panel. display in an operative position; and a
PAdvantageoysiyt thepriner ta@rocésmodlergringr. a pri nt head f or

printing onto paper; wherein the stand incl udes at

| east one receptacle configured to accept at |east
Braferaply theapeintatyb an ipkikt pesen r i dge for supplying ink to the
RAVahh &ouslyASYFHM R BR MR tiantsDR0 PikjelidzA1g. and di spl ay

device further conprises: a data connection for
receiving print data froma conputer; a flat pane
Bicfepblayhefpaintesis 8 pdgayiidigprinrages recei ved from a

conputer; a printer, the printer including a

printhead for printing onto paper on the basis of the
pevantegedushathe Sat pangl disglay measiond deabtd inghes op aflisgaseled t o

al  ow connection of at |east one data- rece|V|ng devi ce
to the rinting. and, display device, ng th .
Haould be E‘SFR‘F?&‘?@]-‘S At rintipgrnd é‘t?BlP%e"tfaf“ﬁl“E °%Sﬂ%v0 of the printheads,
40 Pintheads. beink dispazed dii: direrafils ani pgle tirtRigh favhlt:lhﬂae papienis ifddg‘or printing,

%ergbd( enaslgmgyulggan\/l?lf it i hgs&m% r[?of 'bgiﬁ §’{l%s%f ; &h?ét 0 %P&nt i ng

onto paper; a nultl-sheet paper holder a paper sheet

Fr‘éﬁ%l?tn%r prift3lahPUEHRL defeSie PHhBLE @ SRR HindBRV or Letter
from paper in the paper ol der for supply to the

PREARE APy ef erabl y the printing and display device
further conprises: a flat panel display for dlsplaylng

t d t t
NEBBSA R BGRB8 B -
ingiually idiospopee datib that diie¢ththe pmedéorofa regiqpathiacentthoungkr el efithe flat
r&gsglgf ?ﬁs@}ht—. SridtRe foPhrinkhd, Meh B of fub @vﬁ:@ Y8R RhdwRBedge of the flat

si mul taneous printing of both sides of
Paﬁédﬁplﬁht madl a. 16 WD 2004/ 084060 PCT/ AU2004/ 000317
Advant ageousl y the prlntlng and dlsplay device is

opnfiqured to el v 0 nted
%S%EIS pgg}tg:lg éﬂf dclipb‘f‘é %E)‘?cfe bmgﬁcif gc paper Emde c{lsposed, when the
denick isdh ng, beanedtinthe flftgems] dapia{v lsesh tigpt the quer thatr lmg| beep printed is urged
ﬁﬁ%&hﬁ?asﬁéﬁﬁﬁﬁﬁmkﬁterface I nput froma user
I'n

I've o rint command; send, fromthe printing
and di spl ay deV|ce to the conputer system a print

L&AESebusly the flat panel display is of one of the following types:
Liquid Crystal Display (LCD);
Organic Light Emitting Diode (OLED)
Field Emission Display (FED)
Plasma Display Panel (PDFP)

Preferably the printhead is configured to receive halftoned print data to be printed onto the print

media.

Advantageously the printing and display device further includes a halfioning unit for generating
halftoned image data and supplying it to the printhead for printing.
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receive, fromthe conputer systemand in response to
the print request, a docunent to be printed; and
print the docunent. In a fifth aspect the present
i nvention provides a printing and display device
vommos/isdang:  a flat panel display; a printePCT/AU2004/000317
including a printhead for printing onto paper; a
mul ti -sheet paper hol der; a paper sheet separator
configured to separate a single paper sheet fromthe
paper in the paper holder for supply to the
| . 3 Eﬁ&ﬁéd ] |5 f the printing
'%ﬁ%ﬁgpgggggaﬁg%ﬁ%e excgg%%ﬁ%%gﬁsﬁgggﬁ%gd al ong a
di agonal of the printing and display device.
PeAR aEQamE idoefigafe i int imagd adest data. | east two the
pri nt heads, the printheads being di sposed on either
side of a path through which print nmedia is fed for
Piviambgemngsly thdxompinyr sesiaibisiapersaalestipiitri al |y si nul t aneous
printing of both sides of the print nmedia. Preferably
the printing and display device is configured to ‘
It ot be adypitzgeoys af the prntipgand disgley glevics fytherroaprissy; 2 flat pangl flisplay
REiIS Rz MERs frh 9 BdrRpubdERYA Sinté tBE Srifer AGNAINE AFRORESd Sor printing
the printing and di splay device includes a connection
HHEFBPed to all ow rel easabl e operative connection
of the conputer systemto the printing and displ ay
Plefeiablg thef pinting ecladisplay gletitecfupher gompiitsa 2 flatipankledisgplay fdvradjsplaying
0 P . A . ition:
SRRA Lk Dlnct LR OF ] 60 o P SRR f o Bbmive postion end
printer dhegwinispiaclading cerppehses fagpristirsenionspirevhergdi e ttangd distrdrapt least
$RGeEREMESh i @icdi th edckis] @Bledt Yiel 18 Q6514 18K Sirtvi@ge oOfupplying ink to the
receiving the print data and/or the display data. 17
RAB'®5004/ 084060 PCT/ AU2004/ 000317 Preferably the
connection is a Universal Synchronous Bus (USB)
Adanegsbishnhe printinpanddisbley gevisk durtherkomprisepia dotajcprnestign i geceiving
| . Ur FaTe i | ter; a
?r%n? Ritz?%oeng gx&&%te%lﬁ ffa?ﬁ‘aﬁel dGhyfe ﬁxﬁ@a)gﬁ%gﬁlﬁgefs ?&gvmﬁﬁﬂh

( ding paper to the printhedd for printing, the
printentheensiateniorlnding prinFgekfor RSN 9Eo RIAYT O™ thsdagirgh diF print data; and a
cﬁﬁaeéoﬁﬁeabényzﬁxb henflRaRe o Eﬁﬁdcoaﬁféilﬁ?;n&f&mda? loﬁ? Bdtd-@uieah dedice to the
positiqn, the paper  substantially par el. i east
R S R RS S A R b Bt
flat panel display. Advantageously the paper feed
G803 0L S0elboi@ (Fale PR ob Loty ko hutleP prisdieet  of
paper at a tIne

a flat panel display;

a printer, including a printhead for printing onto paper;

a multi-sheet paper holder;

a paper sheet separator configured to separate a single paper sheet from the paper in the paper
holder for supply to the printhead.

Preferably the printing and display device further comprises:

a flat panel display for displaying images from a computer; and

a printer, the printer including at least two the printheads, the printheads being disposed on
either side of a path through which print media is fed for printing, thereby enabling substantially

simultaneous printing of both sides of the print media.
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for printing. Preferably the paper feed nechani sm

i ncl udes a paper separator for feeding a single sheet

of paper to the printhead froma stack of sheets of
paper. Advantageously the printer is a process color

WO Rowp/er4060 Preferably the printer is an inkj @TBURG¢/E0317
Advant ageously the printer has nore than 5,000 inkjet
nozzles. Preferably the printer is a page-w dth

printer. Preferably the flat panel display neasures at
Adaatagedusly the hriting and dieplayi dgyjornia lconfigurediin reesivg alocuments to be printed
M@E@Iﬂ)ﬁ&HJ% sk, (R pRiftinD Labnd GlisBiRY d%&plxl@&idlﬂ?\éh Gfterface, and being
I ncl udes at east two of the printheads, th

sefigreddeids bei ng di sposed on either si de of a pat h
tebdi g itheititefacd, put Kﬁﬁ@&rusérﬁldfcelﬂlefoﬁi print boniniang@;,  t her eby

antl aneous printi. of . both
g omaft sngRf e dhdt Bl PGP AR IR eng ang
crgysl figm dewpmwwrsymmdgm resgpnseco énabhtereqypstm dogemepf to be printed;
andard A4 or Letter sized sheets of paper.
vant ageously the printing and display device is
pohibe dert@etsuch t hat- paper to be printed is fed
manual |y into a paper path that directs the paper from
B ol fBQiagp8ct 3l pas &b invédiien prpiiads a piging aid didpiry dbdde coppriviy:
dlslol&%&f %%st the printhead for printing, then out of
t he ® e gﬁ‘]’écent a |l ower edge of the flat panel

di splpater, keluiify 200MHABROBRLIMAAEPGD4/ 000317

Pr efa%\ﬂplsﬁéettpgﬁrml&eptl ng and displ ay device furt her
i ncludes a curved paper gui de di sposed, ~when

dev iagaper gheptsengsior cosisusd S%Ph%tems‘&sie B%Pﬁé‘-lhe?ﬂ ﬁgﬂﬂw’aﬂ‘é trdpr paper

tdNak fok Riplp &de pridteka. has been printed is urged
horizontally as it exits the device. Advantageously

the flat panel display is of one of the follow ng

Pryfombly a Hewpbledsiz@rof Sheaprinbngs plda@lsp@ﬂb{@@)'lce Excgalnidben. rxgm.lred along a

L vickel d Em ssion Display (FED)
g@é’snﬁﬂ% @I € PanEI@%PDP) Advant ageously the
printhead is configured to receive hal ftoned print

ﬂ@aﬁtaée@usﬁﬁth@bﬁxﬁ&eﬁ:hﬁai £ 1dafi@wo Pk ipAhthéiRd] itt@. printhedde bahy Sisposed on

th i d dis furth
7 g 058 S o SR S b B sty
ﬁmdtaﬁ@lﬂﬁﬁwmoﬂbbthtsrdestdfdxepnntnmddaad for printing.

Preferably the printing and display device is configured to receive print data to be printed, and
display data to be displayed, from a computer system.

Advantageously the printing and display device includes a connection configured to allow
releasable operative connection of the computer system to the printing and display device, for

receiving the print data and the display data from the computer system.

Preferably the connection includes at least one socket for accepting at least one corresponding data

cable.

Advantageously the connection includes a wireless receiver for receiving the print data and/or the

display data.
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Preferably the printhead is configured to print

phot ogr aphi ¢ i mages. Advantageously the printhead is

configured to print imge and text data. Preferably

the conputer systemis a personal conmputer. It would

we :mdvmndoageous if the printing and di spl ay PA&GUW4/000317

further conprises: a flat panel display for

di spl aying i mages froma conputer; and a printer, the

printer including a printhead for printing onto the

Praferbly thetconedtionl ishdnivdisalrfysdienas Bub (USH cppnectivd. ng and

di spl ay device further conprises: a flat panel display

for displaying images froma conputer; a stand fo

hope h@prﬁﬁ%edf ? e prising andclisglay dgyice Aty ipfdpSA NapeS feed mechanism for

f28Hhg!Jafth to tREYHinthef for Yridfing, thb Brififidad béitig driafged tbi piigit cato the paper.

printhead for printing onto paper; wherein the stand

includes at |east one receptacle configured to accept

Prifehablgsite popee foed plechagiat iseconfiphred ar gositiokgibe paper susstapiidlly iparallel in at

i nk tao. s if the

ﬁ?l%Fgg&ﬂg%gﬁ%ﬁégﬁg%J%g@@%égdBF ﬁg¥%%%ﬁ%§%§es a data

connection for receiving print data froma conputer

ﬂdwfah@éeo@ﬁﬂﬁé p éﬁ@éd@%cﬁaﬁfsmdé &ﬂf' 4 adcBR G SiBglt Seeof Paer at a time
froma conpu a printer, e printer including a

f5F PintiARad f or pr|nting ont o paper on the basis of the
print data; and a data connection hub configured to

S TR R s 83 O 1A I D ed e
i pdinthedd fpmaestacicef shesisabpdperg t he dat a-recei vi ng devi ce

to receive data fromthe conputer. It would be
advantageous if the printin and di spl ay device

AdwantagepushyFhayriniep s a progesf £AeT BRAR | di spl ay; and a

printer, including a printhead for printing onto

t he devi ce .hei configured such that, during
é#fﬁ%Vﬁﬁp“Fﬁ“S%H%@ 5%%%9 printed passes between the
flat panel display and the printhead, or passes behind

AdGnt: e@f\s eghas.{mp?eythmob B&jePhdAthead relative to

a vie position of the flat” panel display. It would
be advantageous if the printing and di splay device

Prdfetab9 kheGARMRY ik & ffge-widih privdd:. panel display for

SRR G i e Bl IR Fre B BB’ 11
printheads bei ng di sposed on either side of a path

EIP %D ad%h 8 r1f tﬂé rfﬁ%ﬂé Qid'd% a? Bevicl Encﬁlﬁésrﬁ lem twotdf ﬁfc%m{theads

ena stantl a S mu taneous pr| nt i ng

P ue@hqe hené dispaspr omeitprzside pf @ pah Brugh Fhigh B*F.Pmer ﬁéedafﬁwmtm&

ks ANbLHASMibSatibISy EBNfh@US REAL0IHEE Sid¥sT 6 SR tITE pipér. T O
be printed froma

Preferably the printing and display device is configured to enable printing of standard A4 or Letter
sized sheets of paper.

Advantageously the printing and display device is configured such that paper to be printed is fed
manually into a paper path that directs the paper from a region adjacent the upper edge of the flat
panel display, past the printhead for printing, then out of the device adjacent a lower edge of the flat

panel display.
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conmputer system the printing and display device

i ncluding an interface, and being configured to:
receive, via the interface, input froma user

i ndicative of a print command; send, fromthe printing
vemeboglbsspdoay device to the conputer system BCPAUZNN4/000317
request; receive, fromthe conputer systemand in
response to the print request, a docunent to be
printed; and print the docunment. In a sixth aspect the

RERSE the ipAMR ahOfsply Qwictetirttr Rtlidts b ngvedpeherlgigdeldisposed, when the

tlat sed ¥
%sélf) %3‘?/ l(':‘s(r)?g ﬁnﬁglb@lg ﬂ?trpg’ﬂﬁl glas %E‘p n% é}%a? i ﬁ%p%}/th[atﬁllra% l?eéa? })n.l'{tﬁiels urged
lprizontaly as inclitithe deviat | east two the print heads, t he

print heads being di sposed on either side of a path
t hrough which print nedia is fed for printing, thereby

Advantrgepuslydhmilat paneldisplay is o§ pueof ths FRUGHEE HPFnt i ng of both

S|d@ﬁm$0¢§@[m$hpngm§dla Preferably a viewabl e size

of the r1 nt [ y devi ce exceeds 40cm
nea§ﬁ$ ﬁ@g &iﬁ of the printing and displ ay

deVMWMEMMNGMhagﬁQﬂﬁhy the printing and di splay device
i's nf | eive print data to be printed, and

qﬁgvéggﬁgﬁ%%gégﬁgisplayed, froma conputer system
20 WD 2004/ 084060 PCT/4U2004/000317 Preferably the
R&*Jaﬁ‘tﬁéegﬁlﬁﬁg pHiSeRd B)otiBMic8 @ tebiieUdMBna pHaidaRab be Brinted onto the
confi ured to allow rel easabl e operative connection
Bt B conput er systemto the printing and displ ay
device, for receiving the print data and the display

ata fron1th
g e R e B
mmg¢tmﬁmdBmﬂymeﬁﬁe@pmwﬁWﬁbwfmmﬁ@gcable. Preferably the
connection includes a mﬁreless recei ver for receiving
the EWInt data and/or the dis g dat a.

Hhsegvhead ismatisugm et R 03@ ¢ TRESer sal

ynchronous Bus (USB) connection. Preferably the

tin evi K r es a paper
‘g‘ié’gtag?g%”?ﬂ'ﬁ hfe% O"H I'n Oprf)xij\u% ¢ d%g&%rl nt head for
prlntlng, t he prlnthead bei ng arranged to print onto

Blg%rcom Jt& fs‘:eﬁhg Ypér&ﬁal@@rgﬁ.ﬁerf eed nmechanismis
con? ured to position the paper substantially

parallel in at |east one direction with respect to a
RkanE bvel &fviaxﬁ%mbyf ﬁxhﬁ‘uﬁ&@&ndpﬂdpﬁb deMic@[fhretgr comprises: a flat panel display

dya ly th d h i,Sm i s. ] -
@b Xl(s];g %%g%g ?fﬁ |a go an%?% %g L 5 grtmtcz ﬂc}uﬁ%lg prt(l)ﬂrt&% ﬁﬁj printing
qta the paper.

It would be advantageous if the printing and display device further comprises: a flat panel display
for displaying images from a computer; a stand for holding the flat panel display in an operative
position; and a printer, the printer including a printhead for printing onto paper; wherein the stand
includes at least one receptacle configured to accept at least one replaceable ink cartridge for

supplying ink to the printer.

Tt would be advantageous if the printing and display device further comprises: a data connection for
receiving print data from a computer; a flat panel display for displaying images received from a
computer; a printer, the printer including a printhead for printing onto paper on the basis of the print

data; and a data connection hub configured to allow connection of at least one data-receiving device
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Preferably the paper feed nechani smincludes a paper

separator for feeding a single sheet of paper to the

printhead froma stack of sheets of paper.

Advant ageously the printer is a process color printer.

woedensibdoy the printer is an inkjet printer PCI/AU2004/000317

Advant ageously the printer has nore than 5,000 inkjet

nozzles. Preferably the printer is a page-w dth

printer. Advantageously the flat panel display

EthAS primihg ahd displsy delite, enatiliag tiendatabrecedinggismiad to receive data from the

g%gfe;ably the printing and di splay device is

configured to enable printing of standard A4 or Letter

si zed sheets of paper. 21 WD 2004/084060

bepnldbe etyanteges ifthe mintigeeand gisglan dewicefiuther fORPrisESd di spl ay

gaminaR displdyolai gured such that paper to be printed is

fed manu Ify intg a paper path that directs the paper

?Pﬂﬁ?éma %ﬁ?qmmagéﬁﬁgmﬁﬁémgﬁﬂgﬁ edge of the flat

padeticechielmp kanfigupdaich thhte dyring ptift@pdhd paperheing primiep, passhetetween the
t ' .adiac r i

Bl e gy 35 b BuRBLET R Yarih bENRIRASHRY iy piie printead

tnlivete afvigingeesitionef thel 8 panekdisnla¥d paper gui de di sposed,

when the device is in use, beneath the flat pane

di spl ay, such that the paggé tgﬁt has been.grjnted IS

[iguld be priypntaggons &f the prigting and displaydeyin PERTSEy of er abl y

i & phdebdispiarTel disjiagipg MsgdsSronfa computafanthe f ol | owi ng

LB 3 B RS0 o il o o
fiaefra pBihsitoagh Phidk prigtPpRlia idfed feraprénting | herebyeenabling substantially

quhf?zfn@cﬁ.@gﬁﬂtﬁg 60 sl ShelpRindRGEI Ve hal ftoned print
data to be printed onto the print nmedia. Preferably

the printing and di splay device further includes a
brafetdbRnhe\gintid dndfdRplapeRRe atcoifiguitald feanedocumraig @ tdatiated from a

d | yi it. to,th inth for i 0t ngd; .
S BB Bk P ] g B s
photregivapi the intvefzreSnput Rty antcaigdicatist of apriat ommaehiead i s
conf i GUESH e QriRinb Ahd JidFBY Qevidatho tREbmlAd: ystend s Frid Fegtblsty

the conputer systemis a personal conputer.
Adv dPReRGCTEmR the comptes SySHRm ARY 1B RFPRISS (9] 1S PERL GRR et 2 lopymept to be
g hges: a flat panel display for

print the document.

In a sixth aspect the present invention provides a printing and display device comprising:

a flat panel display for displaying images from a computer; and

a printer, the printer including at least two the printheads, the printheads being disposed on
either side of a path through which print media is fed for printing, thereby enabling substantially

simultaneous printing of both sides of the print media.

Preferably a viewable size of the printing and display device exceeds 40cm measured along a

diagonal of the printing and display device.

Advantageously the printing and display device is configured to receive print data to be printed, and
display data to be displayed, from a computer system.
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di spl aying images froma conputer; and a printer, the

printer including a printhead for printing onto the

paper. Advantageously the printing and display device

further conprises: a flat panel display for

wb 3d/eiedg | mages froma conputer; a stand POT/ARUI0HI003]7

the flat panel display in an operative position; and

a printer, the printer including a printhead for

printing onto paper; wherein the stand 22 WD

DrefBrbly SO Diti_And A0 4le GS0Bdl7des jarvohngcidg coitfigheed ¢¢ allpwereleasable

Q

SRR QRS U Gl A O e B0 Mep R0 Bovice, fop rcoiving the

Wdﬂtae'iﬂd thadizplat datpferstog compatepwiteiti ng and di spl ay

device further conprises: a data connection for

A e@%g%&;g,& {9}%%@3,}1%2{ 3 arte 300kt 107 dtcepiing o fo %as?one Gomresponding

&igableer; a printer, the printer |nclud|ng a

printhead for printing onto paper on the basis of the

print data; and a data connection hub configured to

Brefershly ehsnpraettion inclyfies ainclessseociserdordeseiying ghea@rivt dg apidey theglisplay

i the printing and display device, enabling the

dat a-recei ving device to receive data fromthe

conputer. Advantageously the printing and displ ay

AexMhteeolsti thd @hneeluig 4 BdecrsabSyhtladnopeia (USB)spinastionand a

printer, including a printhead for printing onto

paper; the device being configured such that, durin )

mﬁemblvnlge printieg prelptisplapaleyiey forthen instidpsarspaper fsed me%ﬁnsnt %@ feeding

éa%@ftt? m@p&lthega fapﬂnﬂym R phifReaB bLiRY i prinP@ES@spRahi nd
panel disp ay and the print head relatlve to

a viewng position of the flat panel display.

Aeieanll agpapes Ifeysd mh@azmm ntcbmnam pDbitgl tﬁg/psﬁiﬁ\&hhh&nﬁstlﬂ&fghe]lel in at
[ I nCl udi ng
Rp R iy g Lo e ad RLLBRE: 1 00T

paper hol der; a paper sheet separator configured to

l S 0. er at a tan
aper&%ﬁfﬁ oD e RADEFis RAhreu AR Gt PARAE sHed of Bffcrat o time

g or supply to the printhead. Preferably
h@mﬁﬁgntlng and di splay device is configured to
receive documents to be printed froma conputer

b tearves Red B mE i Pt e s i o per

ﬂolﬁte@nﬁta@d,ﬁommptatkcﬁfrslmﬂsafmer i ndicative of a pri nt
command; send, fromthe printing and display device to
the conputer system a print request; receive, from
Advantegseslytthe Prigtes ts @ Bog#8 419y PR&ponse to the print
" request, a docunent to be

Preferably the printer is an inkjet printer.

Advantageously the printer has more than 5,000 inkjet nozzles.

Preferably the printer is a page-width printer.

Advantageously the flat panel display measures at least 14 inches on the diagonal.

Preferably the printing and display device is configured to enable printing of standard A4 or Letter
sized sheets of paper.
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printed; and print the docunent. In a seventh aspect
the present invention provides a printer configured to
recei ve docunents to be printed froma conputer
system the printer including an interface, and being
woonbi/guiced to: receive, via the interface, PCTRUL004/00831T
a user indicative of a print conmand; send, fromthe
printer to the conmputer system a print request;
receive, fromthe conputer systemand in response to
the print request, a docunent to be printed; and 23

HRB80 BORSAAD RETLAP AL U0 DUl B O TRt s ot

receive he “conput er
wywellyinte ¢ papecaaﬂv thatt dizgets the pangbEuma Fﬁgl%éfllﬁ“g’“t the @@Ffaﬁ#éeof’f the flat
%ﬁelhﬁﬁaﬁ BAPHL SrintdSlof tﬁguﬁﬂbﬁgﬁw&dv_;ee bdiReRhilgWePEdge 6f the flat
sed in a housing t I ncl udes a display for
ng a graphical wuser interface. Preferably the
dlsplay has a viewabl e area that neasures at |east 40

A IR e SR OSOURLY IR, Bl s
¢parict isdm use, beneathethe flpterapst idisple; Slilch chatithie m@eathpta*ﬁé peep grifed is urged
&ﬁ@&nﬂwggyg@§ﬂmgamﬁonent that is substantially planar

par al | el to t he plane Advant ageously the interface
includes a "print" button. Preferably the printer is

Brefafablg the @l pafe] Higgler ipsihe of thd falidvengry@ss of the "print”
but Advant ageously the conputer

syst éqﬂﬂdaééysgagﬁ%sfﬂgﬁﬁ‘@)and programmed to display a

gr aShiacig/LightEmitting Biede {AIFD)( GUI ) havi ng one or nore

W NN miQfonMiiphh) (3518 1S the focus window at any given
tinme t he actlve docunent being that wi ndow that is

t he Pl %@“ﬁﬂ”@ﬁ@aﬂﬁﬁe the print request is received.
It woul d be advantageous if a printing systemincl udes

A5 h 00245 AR 455 I8 PR B i i

@winemedipl i cati on progran1capab|e of displaying or
generating the docunent to a user, wherein the
application program exposes a prlnt function that c

Ryefeiably g entisg andlispjsy fiﬁ‘ﬂceééﬁﬁfr%qh‘dﬁ%%‘ﬁ’#fﬁﬁqﬁ“gtlﬁbf%ﬁfﬁ%t“éﬁﬂm“d

SUES BMBeiupgyieontd Birthead®triafggr ammed such that, in

response to receiving the print request, the prlnt
~control program invokes the exposed print function of

Priferablp pe ipdathdad is cprfiggred i printpdpebyrhicioszeg t he docunent

to be sent to the printer for printing.

Advantageously the printhead is configured to print image and text data.
Preferably the computer system is a personal computer.

Advantageously the printing and display device further comprises: a flat panel display for
displaying images from a computer; and a printer, the printer including a printhead for printing onto

the paper.

Advantageously the printing and disﬁlay device further comprises: a flat panel display for
displaying images from a computer; a stand for holding the flat panel display in an operative

position; and a printer, the printer including a printhead for printing onto paper; wherein the stand
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Preferably the conputer system displays a graphical

user interface (GQJ ) having one or nore w ndows, each

of which is associated with an application program

and wherein only one of the wndows is a focus w ndow

veo 20Mys4gioven tinme; and 24 WO 2004/ 084060  PCT/AU2004/000317
PCT/ AU2004/ 000317 the print control programis

configured to determ ne which of one or nore of the
plurality of application prograns is associated with

ihdledef @classt whenthoaptacle ndnfignrei Ny @boeptt dh deag xqne septhcgpblenitk cartridge for

' t application program Advantageously

%Hélg%%%mégpg%%' of a plurality of the application

Krograms running on the conputer is stored in a .
dvantegeouslysheypringipg and display deyics Girtes WBPTYS: @SR iceRpRign fqp receiving

PR 88 10k DEommlet; Qraal phadliaaplapior WispiGingQinaded eclingd! ffotidd doBiputer; a

%gr ans, | S, associ at fhd V¥th. t.he focus V\%]Ire}govg ?é‘ it data: and a

(HPPRGT TPHTREARTEthe3d Tar REPLR QP RiRer PR HF Rastsel fe ’

dRtaindonifectidaltjub cbnfifadsd @ allddva@nteagmmonist ieasnohd datd-weeiving device to the
Qe ' ] 4

SRGHIRR SR oo 80 Ele B\Rheckdi AR BB ol compoter

t he docunents having its own w ndow, the print control

fivarageenslypies nigtingewd 8@!&?&&“%@5@ E9FATSRE whi ch of t he

mul taingd fandl@splaegs of the application, or which

applicati on, s asajgci]fat ed Wi tE) t he focus wi ndow.

Pr e PEPUH: Uelidine anrpieddoriiite P on i s an Aut omati on

i Nt erefdade being cdnifigured such thatf duritdywinting e ptpet Yemgprintedpusses between

H(l}%#%&%}g:? 913@@2%41'&1 %ﬁ&lrﬂth% i)r#?%%f%chﬁxﬁ\(ﬂe%t ﬁe&@lnzﬁﬁ)ta? qn& Re @rinthead

' o e a an rnterface, the conputef system
rglativs thevipwng prsitiog efitheflat panglcdisglar i nt data to a printer
to be printed in response to receiving a print
request fromthe ripheral device, the peripheral
%‘B’Wtﬁgé"“s(yﬁl&q %ﬁqﬁg‘gﬁ‘sﬁﬁ%?"f’%%@heé AR5 hg conf i gur ed
t 0: aflepanel display, a t he interface, input froma user
i ndi_cativVv . a prin 35@%%? , fromthe
periaﬁﬁ&et?ra cl eV acpgmthg}dtfﬁr Co u%oz)rgpeg’ystem a print
r eq@eewstti-shest papaukoldeyy printing of print data froma

CUT [, SRl dhed Sdphri@r RRHERIT Sdpititt BSinlP pdpBRh &P B 1R paper in the paper

system In another aspect the present invention
drfopwerintofaanisdea causing printing of a docunent by

a printer that is renotely connected to a conputer

t the. printer includi ' .
FlE BT ve oA R ] gy B8 e LISl B8 gl 6 g vt om
“qompaterfspste), theppotingfanddisplay dsdee ingheflinzan injesfags, angd being ppnfigured to:

CONBAGL via HRAHLDTe, idpluGOn! £'ReMhiGHRS ofh BrifiRemmaEput er

system _'a print request; receiying, fromthe conputer
syst@th ffaa%tﬁ? PRFRE G HsRiaY devicR do he PHTPUICEYEED 2 Prigt request;

doc e, flod thecomputer system and in response to the print request, a document to be
printed; and

print the document.

In a seventh aspect the present invention provides a printer configured to receive documents to be
printed from a computer system, the printer including an interface, and being configured to:
receive, via the interface, input from a user indicative of a print command;
send, from the printer to the computer system, a print request;
receive, from theAcomputer system and in response to the print request, a document to be
printed; and
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printed; and printing the docunent at the printer. 25
WO 2004/ 084060 PCT/ AU2004/ 000317 Preferably the
docunent received fromthe conputer systemis a
current active docunent being displayed by the
WwWapTpAiserco Syst em Advant ageousl y the interf aR@I/AVRIDAAIEH 7
a "print" button, and the step of receiving input from
the user consists of determning that the "print"”
button has been pressed. Preferably the step of
I epifrit thedopuimaput from t he user consists of detern ning
that the "print" button has been pressed a single
ti me. Advantageously the conputer systemdisplays a
Ryeferphiy tha doqument récpivesk ffocthe (oBiphipr WEEN H@ Com@L entivedpeement being
HpRIMF theomPilrGltdNe IS the focus window at any given
tinme, the active docunent being that w ndow that is
the focus at the tine the print request is received.
ARvettgiealily\hd prigte£i BRisédan a SySing that ischaiond digiluydet displayinga graphical
ri.nt .control program and at |east one application
‘g?&ﬂ?ﬁﬁ?capable of displaying or generating the
docunment and the application program exposes a print
PriBiGiil, 60 d&ﬂ@ haS @0ieDbid RAUGLRedi¥red {1 Raf4b Bh oft BB hfaGnal.
program the conputer system being configured and
progranmmed such that, in response to receiving the
AfvhiigebRBURSisplay R fAr pahdl dispi@pt r ol program i nvokes the
exposed print function of the application program
t hereby causing the docunent to be sent to the
Rpefemitlp the flatrpayet distlaynigfineAd plamd, thg ednierliycluding a papeppathethat iingludes
' [ a plurality of the
%%g%t%a?%ﬁﬁ%}rl%gfgms, B %%ghg ?}ﬁﬁoﬁ?% of which is a focus
at any given tinme; and the print control programis
A&E&t&g?ws@dhetiﬂe&k@& RENds e “Mhi-cdae@f one or nore of the
plurality of application progranms is the focus, and
to invoke the exposed print function of that
Fagiahbly e pomer iproofigussdito Bregie & sibgly predsef Gp Eprmt " butorsy Stedaput.
is configured such that only one of the application
prograns can be the focus at any given tine. ,
Atyoureeensly shesrbypwersistany i copfiseredand progmmpied ioglisplay a grphiggbuser
iReRdck ERNT) RAYinR bROd: 31FBe WildUMs\E wllzh bits 6.0 Fidkkivaifidowl abany given time,
stored in a table, the ﬁ%Ln égntrﬁlhgr&graq1belﬂg ived
thAcHiYelapRReent by g Ak iRt e i1 RFEHEE BRI PTt fRPERE BFeved
the application prograns is the focus w ndow by

on ti,ng the tabl. P '
s L
cdmpouterespten whning 2 frisheontrel peogtsn ani et leasieng anplivadippregipm Brpable of

tfiéﬁﬁyﬂg ot é@ﬁerﬁﬂgﬁl'é'ﬁ&rument to a user, wherein the application program exposes a print
function that can be invoked by the print control program, the computer system being configured

and programmed such that, in response to receiving the print request, the print control program
invokes the exposed print function of the application program, thereby causing the document to be

sent to the printer for printing.
Preferably the computer system displays a graphical user interface (GUI) having one or more

windows, each of which is associated with an application program, and wherein only one of the

windows is a focus window at any given time; and
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system each of the docunents having its own w ndow,

the nmethod including the step of the print 26 WO

2004/ 084060 PCT/ AU2004/ 000317 control program

determ ni ng which of the nultiple docunents of the

vep plossgabdoon, or which application, wth th&8CTaEee4/000317

Preferably the exposed print function is an Autonation

interface function. In a further aspect the present

i nvention provides a printer including an interface,

t he the print entriieragerm is omfijgedte detérmine whish pfame osapere pftke plurality of
el . : int function

e Gl iR Mod R s W 3hd 0t b prin

af thatapplicgtiop pregm. r ecei ve, fromthe conputer system and

in response to the print request, a docunent to be

pr.inted; and print th oGU t, erein-the docunent

Ravagiegiba oo oL roh 03 SR 10 e s 31 B

banputee  wioreid irgp thhle, tHerint cospl prbgrambtinecon§arediepaniyrm the

L &R - &I igfoll§tP ik Rlc window b
Al Ru s Oich B PR oo SN il b e indow oy
wpnswtinglike tile.er f ace and being configured to sent the
identity to the conputer systemin response to the

i nput. Advantageously th rinter is configured to
?F?E"I"‘ﬂfa’éh‘%tﬁl@eisd 180kjge ff’bféhe print request.
Preferably the identity is an address of the printer,

d the doc nt,_sen s . el t ' run on
5l b 80 0 TR 1 iy e
terpogutr sstem ek pishedopmiegig havdng its own Fjday) tée RENEGORT Rrogram
U?Eg’ co}ﬂg%@e:aft@&‘e?enﬁ@lvhch SN GO EoctrhenfSRT e WHPRELRVE, or PRIEL

of which is the focus wi ndow at any given tinme, the
ARPEAYEM ts assogidted ER the CWYIRO¥  being t hat associ at ed
with the window that is the focus wi ndow at the tine
h rint reque i.s received. .. y the
BB P B iR Ay B kel KR | 0
interface, and wherein the identity is sent to the

Epdﬂlm\%e? Esgéc)! ﬁﬂ% SilenlintRERPRRRIet £ phripfieritfeVicd ddRtbted to a computer
vant ageousl y i

- age the printer is configured to . include
syseEm; ipaipter{poiitheicomprter pysiepyalse bejngeoniigyssdde sand ping dat(g a printer to
bélgHttddtiy/ rebpdnsa fo REHEMIQSriaf redud® fipmitiipefiphe@Ndbvick) éhe peripheral device
coputer. system.is configured to send the docunent to
Fﬁggﬂaﬂ}‘& ’i‘“eé‘%g‘iﬁbgﬁ?i’@ﬁ‘/"g‘gtﬁocso PCT/ AU2004/ 000317
Advie viagedustaye, inpat foorpuserendieetofapiig coomftidgur ed to
Eéﬁg, fForthd &Bp&% hév@e t&ﬁ@&mgcr&ta phﬁtfﬁfues@ B4 causing printing of print

data from a currently active program running on the computer system.

In another aspect the present invention provides a method of causing printing of a document by a
printer that is remotely connected to a computer system, the printer including an interface, the
method comprising the steps of:

receiving, via the interface, input from a user indicative of a print commgnd;

sending, from the printer to the computer system, a print request;

receiving, from the computer system and in response to the print request, 2 document to be
printed; and

printing the document at the printer.



appl i cation program capabl e of generating the
docunent, wherein at | east one of the application
prograns the conmputer system can run exposes a print
function that can be invoked by the print control
wo ogt/eseet he conputer system bei ng confi gur @T/AKHZP04/000317
progranmmed such that, in response to receiving the
print request, the print control programinvokes the
exposed print functi.on of the application program
Brefeablyalieaicunichiredelved fron the caxhpntbosystem it dvarreny eqiive ddgernent being
gram exposes the print function,
%%e%%%%@&lﬁtgﬁgﬁéeﬁdocunent to be sent to the printer
for printing. Advantageously the conputer systemis

A@AblagHERANS Brerthdd ﬂchﬁes%v‘ﬁlﬁﬁt” 6ui6n, Gikihd sicplok REeRALIGLARDM the user
assocliated with t ,QE ow do not expose the
sk g b

PROSipiE °ffdﬁ'r"l’(”:‘f”f“8¥1that§lé%“6 tprels “printing via

some ot her mechani sm Preferably t he mechani sm

b DRRHOTR egnyr'eéle&w%gnsq% %E%M'ca%ﬁ&é‘&%t%mﬁﬁﬂaﬂ S bt

S carriage return there
h%@@ﬂnlprem}dﬂﬁnzlhémﬁocurrent bei ng sent for printing
wi thout any input fromthe user other than the input

via the user interface. Advantage usl the (ﬁ@pter S
Adantasequalyhie pomppier fysipm S‘Pplﬂﬁég@a*i‘%?fg %f (1) having one or more
W[nﬂcﬁﬁ &bﬂrhychtohem uﬁmﬁm wihdSy | bengivh m,sheeach@@!hemnttbaibg that

n Licati ning on the
3’5’ i h%trls%ﬁ%"gg nl{n e%@? ﬁ%dquespl\/\ﬁm& each of the
appllcatlons can be caused to send the docunent for

P{efeﬁuyr&% ¢ P\Ré}léhtéﬁ?ig Hén'ﬁkxﬁ&i th Wintalpeikt doﬁIRﬂ' ﬁrogxﬁﬁ hd 48 Rast one
user. “Advant ageous abl e is_indexed

appeaeRrPEH FARARIS of #SEIPEP%‘HI%“F‘H%@ the flgqpmpat Flﬁitﬂéfraﬁ’&‘lfém’t‘? Feperam
aipodesI@ptint FuictRdE HRAEda beBlvoked by thé prinfdatrdl peogham, the cantpnter ybtem

L o e
tdnaxdl pragohenitivakys the dxgospd print fapction pﬁge @ghﬁatxww @e@@n@usmg the
&J} B e s B0 Pgrﬁ]h gdentity to the conputer

sys em upon recel p e i nput. Advantageously the
print control program is configured to, upon receipt

AfivahidgeoRdly Md cdi@ﬁﬂéﬁfé bapablé 6 Rtulthiéolshauihaiyr phiralityef the application
Err inter from e‘% gentﬁl}ct and .t hg.mteel gt i onshi p, the

SRR 8¢ WROFSHBER g 8 HADRYER end the docunent
t 0 ttheeprineovediol progrtuss configueddae ddvdrming vaick ofpe bronorggfdheaiyrality of
SRl .?mgq Q{h' aéusozndwgw&k@mtek&% GLNER dpPhation

dces Tdentitl és and correspon I ng printer names.
pget®d 2004/ 084060 PCT/ AU2004/ 000317 Advant ageousl y
the print nethod of at Ieast sonme of the appl i cations

Iﬁrégpfaglggl%g);g@tir{g%{gtgnp 1? c Ed sughoLEB rcm.l?r onr;]egof the agﬁ’flcaé%mn p1%grams can be

the focus at any given time.

Advantageously a record of cach of a plurality of the application programs running on the computer
is stored in a table, the print control program being configured to perform the determination of
which of the application programs is the focus window by consulting the table.

Preferably the table is 2 Running Object Table.
Advantageously multiple documents of at least one of the applications can be run on the computer

system, each of the documents having its own window, the method including the step of the print
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simul ating a key sequence including a carriage return;
and invoking an exposed print function of the
application. It would be advantageous if at | east
preferred enbodi nents of the present invention provide
w0 2004/08ak6bng and di spl ay devi ce i ncor por at esP€F&U2004/000317
printer and the printing and di splay device includes a
flat panel display for displaying imges froma
conputer; and, the printer including a printhead for
@muﬁmn@gunhkmmmapwhmhmmhwmmﬂmkdmwnmwmaﬁbagmbugmLbrwﬁmh
Splay device incorporates the printer
%ﬁ%ﬂtﬁggmgagF?%g and di splay device includes: a flat
panel display for displaying i mages froma conputer; a
BkRA glftﬂerexpogﬁalpﬁhtriﬁlcuﬁﬁs bl RdtorRAiGE IntecfaGMirdYon, N an
operative position; and the printer including a
printhead for printing onto paper; wherein the stand
mmdinuﬁeﬁpeat thé reseiit iineftion eoeidtsaqirieteciorifdingan éukrface, the paper being
east. one replaceable ink cartridge for supplying
nﬁg¥ The printer. It would be advantageous if the
p r rqvtivea gia shednterfase inmyt fopm4 user indigatresh e BErd sompaadipr i nt er

andegl HonPhL ket 2 BRFutels Mxpﬂﬁvéqﬁat i ncl udes a data
connectl on 1Oor recelving rint dat a froma Cgfé‘?ut er,

f | &Rceiye fiep the&?lgmtawearana BPORFE 1941 AR EWesh @ depimep b
frgﬁmaiaﬂnputer and the printer including a printhead

for rintin er_on. th :
oo Mo, PRy ARG pffed R s Borl o g ot a ilog
C o hovereduining f@fheratlplit &erg them bdm thspiraé@éawllcwgmmw yseemy qf the printer.
the printing and display device, enabling the

dat a-recei ving device to receive data fro

Reatersbiy de pripter sigsiag & IBeiydvarita B nfertics rgp‘iﬂf"ﬁf?%ﬁmgm sent
Gl alehtayto @R \Chisfutdr BRAIIA Fedfoas: th e ipiti nt er and t he

printing and display device includes: a flat pane

di splay; and the printer, including a printhead for
Advianthgemgslyah prinais eenfigirdtodehide the Blentitgwitiothe pripiregekstisuch
that, during printing, the paper being printed passes
between the flat panel display and the printhead, or
Prafoesbly thsddentify istan edcgqsmf thraioter, andt deguoagitrortfomp SOmREETFystem
i Sd@dstod Svith e@ddéés€W Ng position of the flat panel

di splay. It would be advantageous if the printing and

di spl ay device incorporates the printer and the
pdiantgengly thndmgiteyasm §esifigered walispldes graphichl wser igerfro¢ (GUD
l%visﬁﬁ o&ydr moggvn?c{o'wg toﬁg of v}hﬂ:‘ﬁl %‘{gé B&ﬁ QWIEIHV gt Aﬂ? Q#ed‘ tﬂﬁe thc gogcument

ting onto eet pap
m ) gggmg&ggg)thm@wmyg@@m themdow that is the focus wmdow af the time the

print request is received.

Preferably the printer storing an identity associated with the interface, and wherein the identity is

sent to the computer s'ystem in response to the user input.
Advantageously the printer is configured to include the identity with the print request.

Preferably the identity is an address of the printer, and the computer system is configured to send

the document o the address.
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a paper sheet separator configured to separate a

singl e paper sheet fromthe paper in the paper hol der

for supply to the printhead. It woul d be advant ageous

if the printing and di splay device incorporates the

wWo ewi/essoa@nd the printing and display devi cBCT/AURGHENG317

a flat panel display for displaying images froma

conmputer; and the printer including at |least two the

pri nt heads, the printheads being di sposed on either

Sivdatagsbuslysthpatmiputbtsysengis configeid forine privbedhizol poglagidng gleast one
I

ﬁ{p J.%&{]kg %%ﬁlgagﬁ%y of@BRBLh e SRR MnkRh ammﬁdnguhh@@%%ﬁon

I ntl sides of the print nedia.
PSR thoTGORRMICTSY AN KPise aeﬂfﬁﬂb‘?ﬂmé‘ﬁ*b@éﬂcﬁbe‘iﬂ%‘@!ﬁd By e print

édﬂ&&@;}dg&& W bdmpﬂwls,b@m@asgtédnhgﬁed By progymaiéd @mnm it response to

onl erence to the acco in

e T e S SOl e BrORI SrRE B B o
appliatipr progrannggseiast evich theifgus eindow ig the epamt batdiet appll@eion program '
SODBITRL o B e o P ek SAMHER 330 Tl DR B
of page el enment used in the printing system of Figure
Advalth£hods tfe do&pﬁeﬁsﬁﬁﬁﬂﬁ%brﬁigﬁr@&w i She GN425hel ﬁppﬁ@tlaxﬂﬁogram
cont rol blo? 0 e wth Hﬁ Frlnter of ﬁ g t} "
w5oglaed wigh the SR L9 S PR B RS ‘f"ﬁmf’“ or printing
lietoameethenaahinisncol uims and dot shift registers in the
CMCS bl ocks of Figure 4; Figure 6 is a nore detail ed
schematic showi ng a unit cell and its relationship to
Privfarably thieimechzoism inebidescpieplatiog a kaybeard segugpesicpmerisy aprighdiabos
équeﬁ'agtyi Grragd tg Rtufh, Hefebredultfhz AHAIBERAV R sbrd @r Grikt@E without any
sin prin nozzle int uggﬁ%%?er of Figure 1;
PP‘&?TP@“E’“F?%‘“&W&“?%“\? %% £ | at panel displ ay
|ncorporat|ng a printer i n accordance with the

vention (S f the flat
Ja(g ra]%tlageaus g‘ qxe aprgyer 18 'I_lot a dsefaaélpnn et Qﬁﬁ% OXIELHXIJ ?é#éﬂ? a page:
Figure 10 is a rear perspective V|em10f the flat pane

ﬂkﬁﬁti?ﬁlegf)mﬂzlﬁg H}rs%m%ltoré: sha g(%&c-%p Lblel c§mﬁhsfn§ Mkt o?ﬁf%liéﬁlbﬂﬁmﬂfng on

the egmputerad 33&& @3810% bsa'tf'inwﬂstf 0 g‘;?gpl‘f‘%"ﬁt"“%’é‘ﬁ E'F “8?3'92‘] %&d B¢

Klc@hidnoDprintifg @ittioRt réqhiring fiathpl gt o Weatert he fl at panel
di splay of Figure 9; Figure 14 is a left-hand side

el evation of the flat panel display of Figure 9;
Awoageodsty thestatde is dwlexed beappliaton minet he f| at panel
di splay of Figure 9;

Preferably the printer interface has an identity associated with it, and the print control program is
configured to store a relationship between the identity and a name of the printer associated with that
identity, the printer being configured to send the print request and the identity to the computer

systemn upon receipt of the input.
Advantageously the print control program is configured to, upon receipt of the print request,
identify the name of the printer from the identity and the relationship, the computer system being

configured to send the document to the named printer,

Preferably the computer system stores a plurality of the relationships between the interface

identities and corresponding printer names,
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Figure 16 is a perspective exploded view of the fl at
panel display of Figure 8, Figure 17 is a rear
perspective view of the flat panel display of Figure 8
with the stand detached; 30 WO 2004/ 084060
WCeTIodoR0A4/ 000317 Figure 18 is a rear per sFEEAURW/000317
view of the flat panel display of Figure 8 with the
rear cover renoved; Figure 19 is a rear perspective
view of the flat panel display of Figure 8 with the.
Aldvaatagoudl 100 et methbd flut leasPédmic S the bplitatip@risietd fr@n the gnup
ofmthe flat panel display of Figure 8 show ng the core
&Yt rFcal and el ectronic conmponents; Figure 21 is a
persgpdating ¥ keywequercef | nt er connected printed circuit

bo%ﬁ'ﬂ%ﬂﬂ%?é&y sEhut:rﬁ@ mfciu&ﬁlg P%@Jge re@ﬂn? Rh@y of Figure 8;

Fi gure 2 perspective view of the print engine
us évoking %?esmmb@ﬁ%meﬁ%wawwn Figure 8; Figure 23
|s a perspectlve view of the print engi ne of Fi gure

v oo I SIS St YR Mg prove

pmling rid digplagfdetideandorrmtatep the @ringi @qdlﬂaqprmﬁnﬁ?ang msela)sdevme includes a
fi

Sty 0L 4 il S 118 At o o
W‘é\ﬂ»gelftoaap%rt i cal section of a second enbodi nent of a
flat panel display incorporating a duplex printhead,
[tvoRkIGe &cd/amsgaowut the gringng 4ay Eﬁ}ﬁlhﬁﬁmcﬁn@ﬁic@at%lhd [Bin®r and the printing
\éner%![) 1sgﬁ1¥m SeCt iuge ? az%q pgxe%cle] sfplaa' ntcﬁ%r Ja ne 0 cs%rg%naat cogiauter a stand for
helfling thsIﬂaepanpimwﬁreetdmeratlvmp@mmrmmmet breluflipg a printhead for
b:@(}fiﬁg Bﬁt? Ba ezF leéfElﬁ ﬂ%%taﬁ@m@mdeg Qd lé{s&ﬁfé r&%ﬁﬂiel coﬂﬁg%i@d Qf acEéﬂ?at least

Verttocal  Section ure gure is a rear

prsrreiaseableyigk W'é%eéF S‘éﬂﬁ t"é‘rtﬁﬁ‘ﬁip’(}%‘erenbodl ment of a

flat panel. display including power and data

R@d’c)ﬂlﬁ (Y3 h@ﬁﬁaéetﬁhs i:ﬁtIie PRAGE, and ﬂis;ﬂﬁacdbwﬂam&l?pdﬁtéshhdﬂﬂﬁter and the printing
t esip ﬁ%? v\i/cg mec t(f:)l cl nsﬁe 1011 Oﬂr ? gmgﬁglﬁ Eiag}:/ go a%%lp%ter;aa%at panel

flisdayufdr displayingp prems repmd tfromobestoalpumlp mdsthamt@at@d@atawdmhead for

gﬁhuhé Sneb Bifr od fe BEEUE ARG Bhd Bnd DEatd ENERLGORL FAEFHEE to allow

ear perspective view of an alternative
%‘Eﬁ’&?fh%frﬂ‘ lf@ft oge figtarreceivipgfevise 4o, g printing| 49¢) dispfay fyiferenabling the
didreckating Gz OO GdckiOfdatd foni thScdaa®r.and an ink cartridge
inits m)unting plate, in accordance with the

RSB SIS0 BSGREFAAE 4 3Ll i
amdckispidy dqyice inaludesk cartri dge, a power input and dat a

COQ%%Q%piénaﬂdtS base, in accordance with the
I nventi on ure 33 is a perspective view of a

bi e RIHEE quwgﬁ@g@hqagforggxgmg AN RPCF| at panel di spl ay
of el dgvitbelhig configured such that, during printing, the paper being printed passes between

the flat panel display and the printhead, or passes behind the flat panel display and the printhead

relative to a viewing position of the flat panel display.

It would be advantageous if the printing and display device incorporates the printer and the printing
and display device includes:

a flat panel display;

the printer, including a printhead for printing onto paper;

a multi-sheet paper holder;
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Figure 34 is a rear perspective view of the bi-lithic
printhead of Figure 33; Figures 35(a) to 35(d) show a
side el evation, plan view, opposite side elevation and
reverse plan view, respectively, of the bi-lithic

wo eoos/medd of Figure 33; Figures 36 and 37 sREWAU2004/000317
enl arged end views of the bi-lithic printhead of

Figure 33; Figure 38 shows an enlarged detail plan
view of one end of the bi-lithic printhead of Figure
332 paffer ghectaser@Bitdr sordigsred toi sepusdte a/sivgle pagbresheetfram the papgein the paper
45 ' gure 40 is an enl arged det ai
pepéégg sgggﬁggﬁﬁﬁgh%%e end of the bi-lithic printhead
of Figure 33; Figure 41 is an enl arged det ai

ReLSIREE ﬁdvé&ﬁag\éétﬁ V¥ t6Y prinfing R P @i5p14 e GiB6lin@frporA1@ th¥ pribted 4l the printing
pr.int he gure 33; 31 2004/ 084060

d
ﬁ%ﬁ*ﬁkﬁ%ﬁﬁ?ﬁﬁ@??? Figure 42 is an expl oded
pe aspeatd dieplai ferdigplayinh émdges frant heomppter; atdhead of Fi gure

33 gk e B N B SO IER 1B OBkl sithersideof

shewpatly thrmhcwwo rRSing gwérﬁ is ed fiprpripinge |theeﬁbs mndyms)fsubstannaﬂy
Fi GitfuRarBous Bhigthe Sf Hoth dides 8f BERHIRELL View of a print

engi ne chip inCorporated in the flat panel display of
Figure 8; Figure 46 is a vertical sectional view of a
BRIFFIDESCRIPZIGN DBDReYVERNGSNg i nk, for use with the

LN n ui escent. st af ; :
R aRmen of sl ROV ol 6 a5 e By Moy oF cRippt onty, it
@&ﬁhﬁ@ognawnmpmamgd@WWEﬁMUﬂwﬁhase Figure 48 is a

mgﬁru &3l sciefiatd FAeduméhi@Wa 8bw i priRAZdyetel Fi gure 57
in the actuation phase; FE?ure 49

Fais B TIRIogled foRFTape P e ah b e Ao B Sting gtem of Figure

nozzle of Flgure 48, at t he actuatlon state shown in

i gu el SPREG e V. Enet tion
BiEh G a0 sPiiiter gl i SRR oA rRagL, 2

Bure ¢ isca selntatic wowmﬁh&%@ive wicbagniod! bidsks for use wish ﬂi'ezlzmt@ Of Figure
pf Figure 50; Figure 52 is a perspective parti al '
vertical sectional view of the nozzle of Figure 46, at
Figse 4 ésa sshomghc showing dhedelaRgastimbepy g5t peezle polumpsaad dotshittjregisters in

e DM BWdcRVSE Pigudelae nozzl e of Figure 46; Figure 54 is a

I f th f Fi I
B s UG S OIS Srtng gt o el i B Rarigtumms
uﬂdaspénqnmESMthmﬂitlcaI sectional view of a part of

ng‘E l7 Eta*lﬁélﬁt %l’agx s!hg\gﬂé R)?JL ‘Hr a@ﬁgl@ gmm:r%ﬂlé ihYhe (Bfmt&h)? Figure 1;

zl e arran nts o hown in Flgure .
Figure 8 is a perspectwe view of a flat panel dlsplay incorporating a printer, in accordance with the

invention;

Figure 9 is a perspective view of the flat panel display of Figure 8, whilst printing a page;

Figure 10 is a rear perspective view of the flat panel display of Figure 8;

Figure 11 is a front elevation of the flat panel display of Figure 9;

Figure 12 is a right-hand side elevation of the flat panel display of Figure 9;

Figure 13 is a plan view of the flat panel display of Figure 9;

Figure 14 is a left-hand side elevation of the flat panel display of Figure 9,

Figure 15 is a rear elevation of the flat panel display of Figure 9;

Figure 16 is a perspective exploded view of the flat panel display of Figure 8;

Figure 17 is a rear perspective view of the flat panel display of Figure 8 with the stand detached;
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DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENT As shown

in Figure 1, in the preferred enbodi nent, the printing
aspect of the invention is enbodied in an A4/ Letter
printer 100 that prints docunents supplied by a

wopwisaisesyst em 102. The conputer system 102TiAZ2004/000317
progranmmed to performvarious steps involved in

printing a docunment, including receiving the docunent
(step 103), buffering it (step 104) and rasterizing it
Figtre (18 506 Jroar perspectiveaiiewC ofjhe dlat pang) displaly if digute0B vith dhre rear cover
e&@g%n135|on to the printer 100. The conpressed

I -l ayer page image is buffered (step upon
Figere 1 His ajrear pempeqsive rieve pf thofat pangledisplay kﬁ’é‘ﬁﬂ%l 'lhé Bﬂeidfzsmoved

Fib e 90X RANEHL Fer RV Pidw L PA%E Nat ipinetliit P 0P Higlss & SR whdkAlle RAftGlectrical
then the black |ayer fromthe expansion step is
iCSGMBRAENSt he di t hered contone |ayer (step 116).
E@de Q1 dah peCmitiveation oD itet@neted griftat apuil b8kdst wed mrthe 8at panel
%s é&; paLSIayer to be printed (in the preferred
rﬁ §mh infrared ink that is substantially
Figure 31 1 Ia@ermctmq il ofitha Pyt engitRhisedin te [dat papel tiameypf Figure 8;
p@ﬁl{: AN aadgfipechm J:é'# §ind ﬁfﬁﬁ?én%m@ LEFigRED?, N sdrid @n Fai%gt}y removed
forma pa is supplied to a printhead :
BﬁPﬁ@ﬂﬁQ“mP ep 122) In the preferred enbodi nent, the
Pigird bhBadentical sectidmraldng hieeeqwﬁ:mtohmaﬁatcpmt digilayed Figae pr i nt

colors | dt gh the
%@?eg%méﬁﬁﬁ%%mgﬁg%? © S n u?nﬁgegﬁgﬂ%e3|red 32
FiQu2 00 iy D34B6ed B m@ 00 @BBsERion od Atsespndogmbedimsntef a flat panel

g rpkaatﬂgm%iek BlineRd, il REMHE WM thd il Bugkibst r at es
ep nd I ng i mpl enentation. The preferred

upo
Bl al frchyertsel seetios aiopg theepnterlineef emipgset of adffat panghdisplay
Qborb&étﬁb a Hﬁﬁﬂ%hés’ﬂyﬁfer fe@ler, Irﬁ)ﬁordaﬁct’édvﬂhltl[bﬁnﬁﬁﬁonan d a

Utl on.. cont e r for i mages
g&“ﬁi@% ﬁﬂggF6P§W°ﬂgﬁvm%ﬁ tmn° ?ﬂg%ﬁ text can be
Bigpp 09 tsededgyersﬂwwa crativtof emalgfnative embodunent of a flat panel display including
%Eg%t MR cmt}x.ln%oﬁs% 9.% ﬂzﬁé 91%&9&&{1&%&1 tﬁc%eh'ﬁo%, | ayer for

uring text and li1né art col or data taken from

Eigure Aige TegF DPERHVY Vie O@eiwts%atwe Wm&%r @i fifpayigrluding a

ﬁfvféhh&tlﬁ g(iailséruﬂ)uts %@m%u@ﬁn Nh{ﬁﬁ&hmafdarddﬁﬁ &fith bR GhvietioO I €
et al el ow, eneral lI.se ese ers
PP ab e Qs e 58 SEPs gUr o g TN Gy iy iching

bcageeml databdngértiomsnin itetfagrand an iek taneidgel WMM@IM mfalcwlrdance with
g&nggta This division of data into | ayers based on
IIltent’follovvs t he base node M xed Raster Content )

Elm@)iz ivodedr perpreetiveivise of an ltpmativesmbodimpns of 4 fat pabdipplay dncluding

Qﬂg@carth&% PbRleLinp R dndifalaRbnd@iond i6 ith bARE liddcEorfkOSith the invention;

nprom ses i N SOMe_CASEes
Eoar P33 2 Perspepfivie view of a pr-litiufy P'Pﬁ@aggé?ss i ‘g‘agfft B%ﬁi ‘gipfay of Figure 8;
Piy@t Bapa raf gerspedivie etk blthebidiHiaytinthead ffigesSht ation in a
gr Q¢ 63952%)2 CQA( s%l \9 ') S{d? %eraxsu, %}1 v?eqp 9&%&1@%}% I@%vatiog and reverse plan
me\ntrcsatctldté! af &G blduhlaplmﬂfeéﬂr OftFl@Iqﬂaef err ed printing
E&Qg 36564 3 ol %mﬁrﬁecﬁﬁ&‘ﬁE@J éf%l%dn-[ﬁi?:fp%ﬁﬁ&‘a%t Figite of; the

Elalﬁ'e %sheggéxsqn@:ged detail plan v:eweof %L.ee ng DE the bl~1§.hu(’,:l pnn%heaﬁ Iil"xgure 33;

Figure 39 is a sectional view taken along line 45-45 in Figure 38;

Figure 40 is an enlarged detail perspective view of one end of the bi-lithic printhead of Figu.'re 33;
Figure 41 is an enlarged detail perspective view of an opposite end of the bi-lithic printhead of
Figure 33;
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represent units ranging fromsingle rendered el enents
energing froma rendering engine up to an entire band
of a print job. Figure 3 shows a sinplified UWL

di agram of a page el enent 300. Conceptually, the

woo 2doewabsosynbol regi on sel ects between the PAHATHIHP00317
sources, as described in nore detail below PRI NTING
ARCHI TECTURE A nore detail ed description of the
printing architecture will now be described with

Figiire f 22k aeexplydediergprcties viewend thedi-lithic pripthsad piFiguspideci at ed

EE&}E 43 1§ s&%mﬂﬂ&maﬁen‘ifoné he 86k F@ﬁé ige 208 shown in

rgure, will typically be deV|§F endgp PFthag
f‘ﬁ‘éﬁ/%?éé“é‘%‘gaticﬁ@“’dé?"ﬁnﬂ £ PmRoRegys %ﬁﬁ %9{?3'3 i
Figirt Wiis @ schematiRai Vet @ricteAg N whipl indotpotatee in HofM pinebdispiay bfiFigure
-igure 2, a renderer 209 exists outside of the nore

eneral printer systempipeline. Its purpose is to -
Figurel ¢6 ishlvitical sastidnal e eltacstheberndzatbefboi sjasting ink dasugaiwith the invention;

8laf g@&é&s&g the data receiver 210 of the pipeline,
u5|n Appl i cation Programm n Interface@élonphase

Bigwe g‘éla a Ei?f‘“tahif}%’&?]a’wf”é’tf the pegzlep] Bigyrg A6 fusing an igitielag
Hip@e ﬁ&éia doarfll RUBRMEIRsH TR nbleleiol Elged 57 RtepindRracas e phhse’; g

ot painter's .
gt &% sk priie g Mo Dughorsi et or R g pgpaton
pasgoen inFigur48ugh the APl is converted by the data
15‘1?&'9 ny §h p%%?gctlvg Lé?'tléai s%Etﬁm%% thg h(‘f‘ztzﬂe Qf‘r«'ﬂl%lr@& @Rﬁjwp @ﬂﬁted

enent s Cessi ater ages

n
mztﬁbewwabt@wowzf @%%@é@?nﬁﬂeaﬁwﬁ% resol ver 211

ﬁ@&r@@i 8 ab%e&lvﬁ?ﬁrﬁal Rageul SleadBNidy 6f tﬁﬁﬁo@ﬂe nguk‘@%dﬂtlﬂ actuation
recei ver a reates a fully opaque "resol ved" page

RS WP“¥ e th intersection of a new el enent with
Fibae bhic k glaovied of thewsbzzleyf Riduveeddnt s al r eady present.

fﬁlﬂg g n&)ﬂj’l LIIXW OI‘ tﬂg n&% Fe%bﬁlgﬂ;\? ﬁ'LQl’.lé/ fever &F’%@ Hﬁ)@a%f% b removed

page I's tI opaque el enent's.
%wﬂwﬁper 212 d|V|des a band of data into horlzontally

BYGE 58 RP) PaspRitRE Sertical RicBome %w%'a}ba@ Qf 2 RpEhth@dNEBR ihddrporating a
case where relativ f ast 6pr|nters use

ﬂwkwaf%ewlawsen&ew@gww 8%*8?1%3 achi eve t he

requi red output dot-rate. In such cases, each

BRFAR 2B é!dég%ﬁ bRRREAGBFEGRbBRAE | N 0 8

correspon | Ce ownstream eére such data
4 showi iFiguse lnigttherneederied erbodithaat. dreprinipe pspect of theigvenfien is embodied

At A@ﬂetteprlfutt&r R0t thd? "pifds | 3EinfeR fshyPUER LY Qrb‘ém?dlt&rl system 102. The
require ditferent confjigurations of |ayers

‘Ej’g}PPRf/'Tefyytelp(}O% EseProgTampes: 1P PEHOTRYHOS rSteps V(Plgi(}é? printing a document,
heledigPedeSaly tl?elﬂc@x&ﬁt\(&éﬂ 033 btl:fﬂ:‘ﬁﬁg it 3ep €04 helmsadriging O (stdp@06), and

BBerB e AR R e R PRl T e this
function is not reqU|red, in mhlch case the | ayer
ﬁ{eg:glﬂbréggd, ﬁlﬁﬁ-l% %E Irﬁa@gis buffered (step 110} upon receipt in the printer 100, then
expanded (step 112). The expanded contone layer is dithered (step 114) and then the black layer
from the expansion step is composited over the dithered contone layer (step 116). Coded data can
also be rendered (step 118) to form an additional layer, to be printed {in the preferred form) using an
infrared ink that is substantially invisible to the human eye. The black, dithered contone and
infrared layers are combined (step 120) to form a page that is supplied to a printhead for printing
(step 122). In the preferred embodiment, the printhead is a bi-lithic printhead configured to print in
6 colors in a pagewidth format, although the design can be adapted to print using any desired
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A contone conbi ner 214 conbi nes and clips the inmage

and texture layers of all page elenents in a strip
into single inmage and texture |layers, as required by
downstream hardware. A color converter 215 transforns
wdmogeadsone pl anes of all page el ements fr oRCT/NE20D4HHNRL7
color space to a device-specific color space (which

is usually CWK). A nask conbi ner 216 perforns the
same operation on the mask | ayer as the contone

ekl 0 fecolope afidcars be nmdnhlithic oort wrerel ayltipls. supdtiateg |depeading upon
P cli.pped to a strip boundary and drawn into a
single nmask buffer. A densitoneter 218 neasures the
density of the current page as a percentage of total

TR R emPSitRdnt MividdirSucP BAL Aitd @ﬂgﬁ-&sd&ﬁi’faﬁ‘ ssmcy masK lyyet for text

| OY\%ee ?rg ot glrngrc\f@l]ﬁnp? %& gﬁwpd.gigge pyet 8»? rmage or ac‘i(gmgld colors.
OfivhaAlyecolneipe:e sane sBoraichyphesidition tfeemeiim- mmmw@n@ contone

foudhd at colors.
t(e::)xturzé1 Ia erpalﬁ %fxmrln?[g&pgnﬁ hluparp\;ﬁﬁ{ol té éﬁ(\ﬁ?omiﬁg tofﬁ'@dpﬂ t col

nmeno ransm Sssi on reqg U|renents
Fresteceosdpinties aphlccpim pismesss R QVVASHE |da§f@'f°dolfl BHE életaﬂ below,

&h&sﬁ&%@é Fese WOAGHR 18R hCreprBRABS ARne th ﬁJStracf Cifhh@N Snd ftexture” layers

Ullaghc’:]‘gagrr nb%léttgfr( ﬁr];fg%: giﬁic)?re@% ‘Ef K attgz Fles %%%B%B laygrs Based on
RGIEAALIREG e (Bﬁb@ Zibde Mixsd Ratet Cmdneﬁvmc‘lnodeispnc@sd inHEY-Ta Like the

f ar I
Sf Bpisai o o B RGeS bl B sl
fodm@sinied ovpylap. ehnpaprcelsxs fire méerre@fcam Allegyerteps #i§ f?jiH‘E“-’filtf’ a 3-layer
lrc@’@ it £hBless (botlishRlrdsSilhid§l emBodyifl@ihd cdnfprdnblsed explicitly.
t ansn1tted to the printer between pipeline stages, a
serialised formof the data structures is generated
Ad Bhow@l ihAigsen, the Gpntral Hﬂﬂsmchtrettbr thd prefecred @rintak i agdbifecture is a
éﬁlgr?l%? %ﬁré%@grogéﬁ \i&éef tlagers c?l Ipe(aﬁneﬁ{netﬂt & Ipagee%lem;nt can beused to
egpdcetsaind ahginfronm singlarehderad\gtements glpggmg fr@m a rendering engine up to an
Jnﬁmq:r ﬁlﬁf? Ak Qéi'u‘ﬁr}o@ %? WSS af bl maaﬁgﬁﬁ lof @%ﬁ@: element 300,

IS S correct hardware devi %t od
@@gwﬂh gheamgleve]oﬁgxp?lépgﬁqnssegpts pguﬁantgm colog ﬁo%cgf 6?5 escribed in
heRasm seidwon to these devices. The distributor
distributes the converted data to an appropriate one
of a plurality of pipelines 232. The pipelines are
PRIBNTNG ARCHWEEAURE Ot her, and i n essence provi de
g%%?@ﬁ’&&%? 'd&gripti&? gt l%ng ? alq:ﬁitecmféqgfﬁ Qb tble Bk cHivkd Gith QB¥erence to

ener a rintable dot outputs. Each

Elgtpeq Ja9d 320 Zfﬂi ‘?FcﬂPEFd‘é§edéh% EHEF@flpozsas e apchitesturs 308 shopta i Figure

ﬁ@ﬁﬁypxéll? PRSI ERIAINE BHINYy s thd RO «FS:ERSquirBEDy a software
col or contone pl anes, and a mask deconpressor 238

efdardrae semponctt REherdpNAsBE: (text) |ayer. Contone and

mask scal ers 240 and 242 scal e the deconpressed

%g‘m 9 r‘ﬁ an ererx@ exis l ?ﬁlﬁéofrt%%&g‘g %éngrgf I%‘I\ﬁ sthﬁ 5$eﬁn@t s purpose is
n e Sl ze O nto ga ge I's
fogender fij¢8| tpbeptinted and deliver rendered elements to the data recewer 107of the pipeline,
using an API (“Application Programming Interface™) exposed by the data receiver 210 for that
purpose. The rendered elements are delivered in order according to the painter’s algorithm, which
is well known to those skilled in the art of image processing. The data passed in through the API is
converted by the data receiver 210 into lists of dictionaries and page elements for processing in later

stages.
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The scal ed contone planes are then dithered by
ditherer 244. In the preferred form a stochastic
di spersed-dot dither is used. Unlike a clustered-dot
(or anplitude-nodul ated) dither, a dispersed- dot (or
wo mguesawy - nodul at ed) dither reproduces hi ghPEHav0gd/000317
frequencies (i.e. image detail) alnost to the limts
of the dot resolution, while sinultaneously
reproduci ng | ower spatial frequencies to their ful
A odlbsionctesptvir, 21 Wacseptsthatimple bage elemenyy eagated bl (e fitregsjer and creates a
ﬁ’llif %ﬁ&t“’r&ol%dt’ Bﬁe Rkt each ittt 404 ned @RMSHAW KR Hagkground
rel atively free of objectionable |owfreguenc ,
ﬁéﬁl&éﬂ%ﬂt%ﬁ&ﬁﬁdv preesa. Sipigaentalby e Fligen WSAﬁefs%‘é%?‘wF {hat the entire
SeieZ B tilell RitE Bpakde eveeeds the mini num size required to
support a particular nunber of intensity levels (e.qg.
16 x 16 x 8 bits for 257 intensity levels). The
Alistripper@di2 dividees badeof tdite inte berjrostaliveeieilappiag @igees. This need only be
;ge%}?&ﬁ id L %ﬁ&%l@ﬁ&ﬁ%&é’& ERL prRARI uSe iRk PR Edevid&lin order to
ata suitable tor printing. This data is formarded_t? ,
ashieve th requirEhORTUbAPt-SY LeyFucky gases; qagh hopizqntally averlanpffig piseq iy fed into
SoreposlipldelibidoRasticht. Wakm siich dbid Aivis@nli€d: reqoized| e stripper 212 can
actyators 250, which in turn cause ink to be ejected
§59 he correct nozzles 252 at the correct tinme. This
process is described in nore detail below The
{ff%ghttp%{ir%c% tibrﬁ%ihj ge%ﬁueadxﬂa'lﬂ{? lcé{ fie _E)pl'a&@ssﬁgdelivery to the
conputer stemportion prior to the serjaliser 226,
davastrearrhirdivare. Helpxpnespreenis 23 cppem blayss Baee Fismentt g thepappropriate 2-
drOC AL thridr MetpeRifiRcbrifgBiatidne NTRhE, thed mi¥ o204 ADBKEO®s function is
PCT/A1J2004j0083 7. from.the conmputer system which
W%EFHH@@”@@%???%'?@P?P@ﬁ??ﬁ%mg%ggpﬁgliser 228 onwar ds.
It will be appreciated, however, that the indicated
i Vi sion betwee [ ' :
Kk St AR B Blos TSR AN IRLE b i page lements ina
spfirsiotedinglp ingHgt fndrtentiire layarie s refuirpdiay dapvostigam Dirdwastt
substantially altering the operation of the

architecture as a whole. It will also be appreci.ated

R eler courie 2Ly mapfemidmsarieielonts o pRsea L AR e eplor space

62 deie-spaiitlcaldr spiceltaliichintsnal3rCM oKL ware renotely from

the main conputer system and printer. For exanple,

rather than relying on the general - purpose processor

Himask penbienals pofomsttey sams oneativh onHke weskvyRkettthe pastops gombiner
Lt i 18%isig beBHiS ald@fhwn into a single

B B BB P e :

mEk§ure pi pel i nes 232 are enbodied in a Small Office

Honme Office Printer Engine Controller (SoPEC), as

R B bl Y5 RSP B s
deypsity eThiowpemtiohis peceSaCpnly dniowreat punters withypdwer supplids ¢hat may not be
ﬁ&h@ﬂmﬁﬂgkpﬁkop gEQQNFQE&fO| application specific

ogic, confrgured to performsone or all of the
functions described above in relation to the printing

RicBfRbreR8mpressor 220 compresses the contone layers of all page elements in order to reduce

downstream memory and/or transmission bandwidth requirements.

A mask formatter 222 converts the mask layer of page elements, which may be represented as

regions of placed symbol references, into the form expected by a downstream mask decompressor,

34



As shown in Figure 45, fromthe highest point of view

a SoPEC device consists of 3 distinct subsystens: a

Central Processing Unit (CPU) subsystem 301, a Dynamc

Random Access Menory (DRAM subsystem 302 and a Print

VED giowes4miopel i ne (PEP) subsystem 303. The CPBCTAbZIp4oeopn7

301 includes a CPU 30 that controls and configures all

aspects of the other subsystens. It provi des general

support for interfacing and synchroni zing the external

prizptiviter @4 dnsurgsiikat plhsizerlimitatiqns,ifprtbaksis gad-fer entite pages,@re adhered to, by

&&@J cﬁ@!hﬁg $a08& 1hiB W SREELCRH B HBbERIsANhE Satd Nep&libPntil the constraint
are described el sewhere in this

§;5%’éf?dr cation). The CPU subsystem 301 al so contains

various peripherals to ai d the CPU, such as General

ff)‘u {g(%ss Fo)bt‘:I“'Ja.nsnﬁl.lgll dte t?)lr{fllje pé QFtw\é\%: pg}:):]eh{a;] &%glég d-JSl 1s rm of the data

mgtn@s is gengratpd Kie serlaliser 326), transThffted, SeanidegerialiSes fin dosetialiser38).

Bl ock (SCB) on the CPU subsystem provides a full speed

USB1.1 interface to the host as well as an Inter

Within thejpriftgt: # distabyter 3§ copypris i fronse pipRrietigy feprasntpting into a hardware-

ﬁMﬂepresEﬁt@ho@%ﬁMxﬁM@ﬁH&ﬁ e int3 &2 eﬁ;ﬁ @tﬁg (sSert @QHeskSC fgfrﬁ'm.rc device
i al Canmmuni cati ons B

SR STt oG B Hag f AR SRR e Bofs? SRS e
distrilpaortdisgiblitas the bvédikANAta {orinepiirerrieteldné of a(pbirality of pipelines 232. The
@égmgsr AL §fend; ?tov Qarcﬁ QHrer, "afé lﬁ?%&scchc@ egvﬁgtﬁﬂp%@ﬁm"m@éaﬁﬁg and dot

quest should wn access
WP%IWtWI%%“%ﬁE t%?h?fngBﬁa'élEid‘iSﬁi‘tB%t ers to aI | ow
suffi CI ent access to DRAM f or aII requestors The DI U

de | ene i on fi f t he M
Bskipeelee Dacutur TRV ATl h-BRRAS 485 Resppidiy Foabipesor 230
BHorifbes2 Mleﬁﬁﬂ@ﬁﬁnﬂﬁis#\h&%ﬁdﬂ @a@mﬁreﬁéheﬁl?ldmmp@sﬁgst themonotone
' j.ne P
bl nd BARIEHGT DL 40 SO S O GESEE e ARAE St mask
Rjangeresnestivaly, t talseingagiopnidh sizepf the mprdiva onemhichthenaggis o be printed.
that communicates directly with up to 2 segnents of a

bi-lithic rlnthea The firs t he pa
‘Dhessaied Ko CRIFRST P dhep dithegrd %&ﬁttl ?%%eg%@s PregsEEey ?ctfwﬁmhm
digBRteds diffier saval UbnbkodehistetddRIo) (oamolplifaig-nodaiatedrdithdr, Tdjispersed-
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ﬂhams c{fttl;e;ﬁotra#owlozK)whﬂamultan@uﬂwaméméowﬁw gegges to their
fullcoloplt \Jh@:p gﬁﬁélf}gﬂt@éﬁ(@d 6RAkHeYeyk.n AJ BO&IESIIK dhtﬁé?)matr]_m@ carefully

output rom first stage is.a set of Lfers
B o PREY et PRegeyradle Iy - BT PREEEN P ‘E%%S the image.
Anshch e sikagyplchibQexcleidd the Timibaum Elxe rdghickdatn duppbitt/a patitdl@t mmber of

| t is th
Bleroy B Enieath b R e TRET SR0ch G thers the

contone | ayer and conposites position tags and the

'Q'l dfl‘| %@P&e Ry &fmﬂgé{ﬁﬁ ik zh&’ot &dakitor BEs (Qi r dRY ot basis to provide
It ere ayer mber of co OSItlng tlonS can be

‘iqﬁﬁ%t@%mlf‘e@r Pﬂéﬁén@fuﬁ oty i 1Srdaft 196 4nf diks ‘aﬁuitry 248,

which in turn distributes the data to the correct nozzle actuators 250, which in turn cause ink to be

ejected from the correct nozzles 252 at the correct time. This process is described in more detail

below.

The architecture 208 includes a mainly sofiware-based computer system portion prior to the
serialiser 226, and a mainly hardware-based printer portion that is located within a printer remote
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the SoPEC device is used. Up to 6 channels of bi-Ievel
data are produced fromthis stage, although not all
channel s may be present on the printhead. For exanpl e,

the printhead may be CW only, wth K pushed into the
vabhooehmneeel s and | R i gnored. Alternatively, PCHAU2004/000317
encoded tags may be printed in Kif IRink is not
avai l able (or for testing purposes). In the third

stage, a Dead Nozzl e Conpensator (DNC) conpensates for

Gtoma thersompuites system, which inginden ttvaslidngsfone & deserrabizpn AdRemwgrdy Jowill be
g{pre@{ateg','ht)&w Bk 0f indiSAG A\ b%mféai c.%nipﬁ}h%yﬁéiﬁ &ﬂ%ﬂﬁ&-ﬂg somewhat

he resultant bi-level 6 ch ann?
Erbirpye 47 yaroyROmPqRFTis Cary b ragedt P ﬁf?}t stgiFSf o S diide without
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- dat a

e Wite
f°8%fo°é§“k?3‘8?<"“ﬁ‘so%%ﬁ(\%‘ 82@% eddeno "%‘ H‘ ha‘ A S"ﬂJ" are remotely
frorh ghef maie coputen sgtdm arid] FEDter. THFer ckatpiF) ﬁ@ela@@ewb@gdmt the general-
m ¢ k dek

PR ek o0k b by O 0B D B Aban
%Ylﬁa*ﬁﬁfmgtd%caﬁﬂﬁl@dﬁﬁﬁ sends it to the printhead at a

rate of 2/3 tinmes the systemclock rate. In the

r ef form the DRAMis 2.5Miytes in size, of
gﬁﬁigﬁ;]{a\ﬁgﬁt 2Moytes are available for conpressed page

Bit the prefimtdifornd) thohpdvesspipklipegis2iase maodied gk Bmalt (ffico Home Office
BRES ENARE Conycbhd: gso@EEjé FPRbwn AFi u&?%d%ld%s@ﬁﬁeq 14 RolRERI Yelow. The
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P FiPeq BoYs SR EREPE 1 PREHERTSY Nt i ng a page before
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towpxem %%r%n ﬁ'm%r{'ﬁelf'] Flghctsthﬁotua q)@tvﬁwl & S@M@le@‘é@k{j@ k«?)lf 8 distinct

printi er-run nay o
em)femied thssl Rroqudm/U@é(CaEb wpwstendp rdysuric Bajamdigpess Memory

R0y Phm SRRt EhERB Hifteind\@EP) subiysters 565,

aci Ilta es the data transfer to either the DRAM (or
to anot her SoPEC device in multi- SoPEC systens, as
HRSCHU hﬁ@slbﬁlBOV\IlncluMsl 4 O 80 SaRbaireesidoesigmes al espasedf the other

?uﬁsr,_v(altemerlnat li pegs rgg-ﬂma sul?B rmof ﬁte@q&ngﬁg ﬁ%ﬂr&ﬁ%@ t‘lﬂa E)Ite@ﬂa?ﬂlmter with
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TNt eﬁa{hel%e u@%dsp%élﬂ&hb/n)f Off EPU%Q%&Q Mo Whlaln® various

anot her SoPEC devi ce attends to
pralplnmly odd Br CRHos b pvidtnerehBrepass &p}“o%mtﬂ é@%‘ ; pligh includes motor
SRENE. anThiteSruﬁaﬂoﬂnedétCBmf tewh as&“ emaafer ahdifgbeal timers. The Serial

nder-run, 1 e th

?f{"ﬁ'f“é‘iﬁ“% %&gggg hﬁ ?pﬁ sﬂ)syx ten 9pr c? ?ull sgee@ EJSPF? I1{1terf.atc:f: to the
itat 2 weld as dnfiater SOBEE Irmawglﬁ‘l)ete eihvrtﬁsﬂ’ﬁfﬁ devnqqe(npt@hqewrx)f t he
data is not received in tinme. Adding an

3

[@)

The DRAM subsystem 302 accepts requests from the CPU, Serial Communications Block (SCB)
and blocks within the PEP subsystem. The DRAM subsystem 302, and in particular the DRAM
Interface Unit (DIU), arbitrates the various requests and determines which request should win
access to the DRAM, The DIU arbitrates based on configured parameters, to allow sufficient access
to DRAM for all requestors. The DIU also hides the implementation specifics of the DRAM such

as page size, number of banks and refresh rates.
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extra SoPEC device for its nenory buffering

capabilities doubles the anbunt of data that can be
buffered, even if none of the other capabilities of

the additional chip are utilized. Each SoPEC system
wanoiaasseeiseveral quality assurance (QA) deviPEE&U2004/000317
designed to cooperate with each other to ensure the
quality of the printer nechanics, the quality of the

ink supply so the printhead nozzles will not be

e RxpeEngihe Pipelipe{PER} sebsystemB 08 haemua@mpteysedpagestionsiof AMandgenders
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BiPietid sfapd Bl they Halfibre (C?iﬁi;ioimr Uhie (IB0PE@hidk itiees thel aontaae layer and

SRR oL Abfing Sy B8 B0 el bR e

with only the contents of flash nenory
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communi cates with the ink QA to_determ ne renaining

Inpthe thipdestggant Pepd Higezle fempepiaton DNG) sempnsasites doft doerd Wtz’ﬁs in the

SrakiREEReolor Rdindcp hdror difiing bh@ead fdziIE @ Rintoarmdunding §die
printer QA is itself authenticated by the |ogical QA
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Tlsvmultaqt (i-tehe o ephnel flotaate t(typicallykCNDEK, Dditared,piéisatise} is buffered and
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I -

c prrnting

In the preferred form, the DRAM is 2.5Mbytes in size, of which about 2Mbytes are available for
compressed page store data. A compressed page is received in two or more bands, with a number
of bands stored in memory. As a band of the page is consumed by the PEP subsystem 303 for

printing, a new band can be downloaded. The new band may be for the current page or the next

page.
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envi ronnent, and include: CMY (cyan, nmagenta,

yellow), for regular color printing. K (black), for

bl ack text, line graphics and gray-scal e printing.

IR (infrared), for Netpage-enabled applications. F

wo 2ooans«®@) , to enable printing at hi gh spee@CTBEWHEW31T
the bi-lithic printer is capable of printing so fast,

a fixative may be required to enable the ink to dry

bef ore the page touches the page al ready printed.
Uriteebanilioe if i lpossible 1ol begidl poiatingereprge pofgresthe pomplelq eompgeateg) page is
SRNARASS: BErd e BQ taRiMb EQMIRIDE Satd 13 QIvfabXAhil¥R f él?)ﬁntﬁ@tor a buffer
be required. In the preferred form the SoPEC device
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contone data as CWX or RGBX, where X is an optional
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resol uti nOS I C. nere rovides a nmappl ng .
préfevmnder-rim pﬂhtch FEdEPRIE Mh%evalﬁ &lﬂb@? PRipter CRRBFGEsiPHRYE 3 page prior to
APBOSatPbor 6.6 ?:Ja& lfeﬂz‘g‘ﬁ‘&&ﬁe& ahl the Géépﬁ&ﬁeﬁﬂtaﬂyﬁdﬁ ticeived in time. Adding an
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bufferl LevénaAnoné of theotBir edpathlmues ofthé mdhaeaadi chilsee wnzcd
2004/ 084060 PCT/ AU2004/ 000317 In the preferred form
t he SoPEC device is page-|ength agnostic. Successive

Brsh SePEG wystem s bive yeverghyuakity jaspgngs {RA% deyires Hraidrad o erogerate with
a0 chExhlg eeﬁlgeeTh the |1{ey atsth@t ﬁﬁtexb.aaﬂt abxaé thB;c]leli@ﬂbﬂ 186 inkSsupply so the
consume QWi ree ta

RrBeRd pAFEiRT ¥ ]o‘PDt 0 e SRR OISR e ﬂ%}gfty E @Es%‘f‘aé o ensure
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of the colums provide the unit acronym the unit

name and a description of the functions perfornmed by
Nermlally rea¢h, pristing §eHEShwillnhave @ jassopigierb PIee (QA.pyhighstores information

ﬁﬁfte@ O¥ABLIIRAM, BY b ROV kfted. A&Link Brdrid ¥ ¥ s @&h the system will also
i nterface for DRAM r ead anddl\l%lte access for t

SPRRaInGRRdnK QA shipy Whith %?rew%ﬁ Tiatiegggch as the amount 0? ink remaining.

The printhead also has a QA chip, configured to act as a ROM (effectively as an EEPROM) that
storesl printhead-specific information such as dead nozzle mapping and printhead characteristics.
The CPU in the SoPEC device can optionally load and run program code from a QA Chip that
effectively acts as a serial EEPROM. Finally, the CPU in the SoPEC device runs a logical QA chip
(ie, a software QA chip).

Usually, all QA chips in the system are physically identical, with only the contents of flash memory

differentiating one from the other.

Each SoPEC device has two LSS system buses that can communicate with QA devices for system

authentication and ink usage accounting. A large number of QA devices can be used per bus and
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bl ock. The DI U provides arbitration between conpeting
units and controls DRAM access. DRAM Enbedded DRAM
20Moits of enbedded DRAM  Subsystem Unit Unit Nane
Description Acronym CPU CPU Central Processing Unit
vapsot/aoa®yst em confi gurati on and control. RETANEMHPOYP3LT
Managenent Unit Limts access to certain nenory

address areas in CPU user node. RDU Real -tinme Debug
Unit Facilitates the observation of the contents of
tirispositibn {ntke GREN indusestd bitk the egieption thpt prnioAEnd kA devices
Sqlg\gaf,é&q apatmqmggseudo registers in real tine. TIM
General Tinmer Contalns watchdog and general system
timers. LSS Low Speed Serial Interfaces Low | evel

510N Eh@hdgﬁ:ﬁl 2 toriRirafea @it Ge mdqmoﬁttan@% redinisg 6P| The reply from

ner C | :
BRI A BESR agheParect b PRED U s o el Bopy g e 0
i2 ﬁﬁlﬂa@tﬁdﬁ&@edmemmnmsﬂ hdirectlpl addling g additienat aytleagiiatign level
&, OHB%/[”&Q)OKByt es of System Boot ROM code |CU
I nterrupt ntroller Unit CGeneral Purpose interrupt
controller with configurable priority, and masking.
5&Rpdsded @&wedﬁQHhEQA amgk, Re&@an ile@eikthéaa A, &lautbltitatdddty way of digital
s(f\g%g‘gugegl Itlﬂ:%re?crred ex%gner a 'H[REA(E EﬁAIS Xu tegtggat(i:onolg Llfsg’d {%P &jata, and RSA is

used for program code, although other schemes could be used instead.

A single SoPEC device can control two bi-lithic printheads and up to six color channels. Six
channels of colored ink are the expected maximum in a consumer SOHO, or office bi-lithic printing
environment, and include:

* CMY (cyan, magenta, yellow), for regular color printing.

* K (black), for black text, line graphics and gray-scale printing.

» IR (infrared), for Netpage-enabled applications.

» F (fixative), to enable printing at high speed.

Because the bi-lithic printer is capable of printing so fast, a fixative may be required to enable the
ink to dry before the page touches the page already printed. Otherwise ink may bleed between

pages. In relatively low-speed printing environments the fixative may not be required.

In the preferred form, the SoPEC device is color space agnostic. Although it can accept contone
data as CMYX or RGBX, where X is an optional 4th channe!, it also can accept contone data in any
print color space. Additionally, SoPEC provides a mechanism for arbitrary mapping of input
channels to output channels, including combining dots for ink optimization and generation of
channels based on any number of other channels. However, inputs are typically CMYK for contone
input, K for the bi-leve!l input, and the optional Netpage tag dots are typically rendered to an.
infrared layer. A fixative channel is typically generated for fast printing applications.

In the preferred form, the SoPEC device is also resolution agnostic. It merely provides a mapping
between input resolutions and output resolutions by means of scale factors. The expected output
resolution for the preferred embodiment is 1600dpi, but SoPEC actually has no knowledge of the
physical resolution of the Bi-lithic printhead.
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resets and powerdown nechani sms PSS Power Save Storage
Storage retained while systemis powered down USB

Uni versal Serial Bus Device USB device controller for
interfacing with the host USB. 1Sl Inter-SoPEC
wotoes/dsame | S| controller for data and cont r BET/AU2004/006317
communi cation with other SoPECs in a nulti: SoPEC
system SCB Serial Communi cation Bl ock Contains both

the USB and 1Sl blocks. SubsystemUnit Unit Nane
Description Acronym Print PCU PEP controller Provides
ﬁﬁ@%r@@ﬁedqg{ﬁ, \he EbPED QleviENE iphR - 1EBANSNdsAe. ISR LssRB Pagh e @ypically
PEP Unit Pipeline registers, and read _and wite DRA
PP b widdgnomisd ortheg e G DB AL BB ERDdREpmes
Unit Expands JPEG conpressed contone |layer and wites

ec ressed ntone,to CEU EO Uni :
RO HAE RS ST R o o s F e e e lphycoms e
hassi ¢wsSoBEC Kevie| InDatiodar caplx plthdeoluowprosisls & upit a¢renyed the unit
%g%ég.ﬁdade% jonk e%&% rfornidd®Y kfl&Smil.1 Ne buffering

ween LBD an Tag Encoder Encodes tag data
into line of tag dots. 41 WO 2004/ 084060

[ Sipd{s@H O0BiU0S T 7 yrhtvhnd@0 F1 FO Updserpriol! des tag data

storage petween TE and HCU HCU Hal ft oner Conpositor
Unit Di t&§'8¥8nt one | ayer and
DRAM DIU DRAM interface unit Provides interface for DRAM read
and write access for the various
SoPEC units, CPU and the SCB
block. The DIU provides arbitration
between competing units and
controls DRAM access.
DRAM Embedded DRAM 20Mbits of embedded DRAM.
Subsystem | Unit Unit Name Description
Acronym
CPU CPU Central Processing Unit CPU for system configuration and
control.
MMU Memory Management Unit Limits access to certain memory
address areas in CPU user mode.
RDU Real-time Debug Unit Facilitates the observation of the
contents of most of the CPU
addressable registers in SoPEC, in
addition to some pseudo-registers in
real time.
TIM General Timer Contains watchdog and general
system timers,
LSS Low Speed Serial Interfaces Low level controller for interfacing
with the QA chips
GPIO General Purpose I0s General IO controller, with built-in
Motor control unit, LED pulse units
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conposites the bi-Ievel

DNC Dead

nozzl es by
nozzl e data into
Wi o4 Mpd0es out the 6 channel s of dot
given printline to the line

spot and position tag dots.
Nozzl e Conpensat or Conpensates for dead

col or redundancy and error diffusing dead
surroundi ng dots. DWJ Dotline Witer
dat a PEBAUZD04/000317
store DRAM LLU Li ne

Loader Unit Reads the expanded page inage fromline
store, formatting the data _appropriately for fhe
bi-lithik printhead.. PH PrintHead hmtdersligt eircuitry
Responsi blggnf or sqpgdiggdot data to - tBeeikes! drishlibn Boot ROM
printheafgs ‘and for providing |line synchronization
bet ween fultiple SoPECs. Al so providE%btest i nterface
to printheag suchp@supt €HRSNGUMEE NONiIGeéhing RBflose Deathterrupt
Nozzl e Ifentification. PRI NTHEAD MECHANL CAL In .t he configurabl
preferrefl form a Menjet printer has ERE°PFi ntH®ad guradie
integratpd circuits that are nounted paaitaeshbaskiagh
other to %?g‘ a PRge sl Rk sttehg@cQ- RS Ay fortngéﬁtrolling and
pri nt heap can vary I n size romz2 1nches to
i nches, ko several conbinations can b&wng@teg ths system clocks and
produce, | say, an A4 pagew dth print hegads ant @bw@SiPheRhanisms
two pringfhead 1Cs of 7 and 3 inches, and 4 j%gh%ﬁé vern |
or 5 and| 55% nches TOBEN%ve B¥%Bfsed t o criddiss HRing while system 1s
printheag (the notation is 7:3). Sim pawdred dowand 4
(6:4) or ZI nd 5 . B comhi nat i ans be; sed. Al f
A3 printh gg can ggmg%ﬁg??%chg‘”?on1_ and 8-J%cﬁ° e or
printheal integrated circuits, for ejearatieg withe host USB.
phot ?%r a;'i‘SIC pr Lntiht%amﬁlé‘?kérﬁ}e{% ar: y I gspéﬁﬁélﬁr f&%'ﬁ control
print heagds can be used. Wi al so be appreciate
that a s|ngle printhead integrated ci FRgrynicatign yi} ofher SoPECs
t han twoj such c!rcuits, can al so be ugedmilt SerHU @stem
the requl cad printhead W dtltofBlock  Contains both the USB and ISE
blocks.

Subsystem | Unit Unit Name Description

Acronym
Print PCU PEP controller Provides extemal CPU with the
Engine means to read and write PEP Unit
Pipeline registers, and read and write DRAM
(PEP) in single 32-bit chunks.

CDU Contone Decoder Unit Expands JPEG  compressed
contone layer and  writes
decompressed cantone to DRAM

CFU Contone FIFO Unit Provides line buffering between

_ CDU and HCU

LBD Lossless Bi-level Decoder Expands compressed bi-level layer.

SFU Spot FIFO Unit Provides line buffering between
L.BD and HCU

TE Tag Encoder Encodes tag data into line of tag
dots.
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WO 2004/ 084060 PCT/ AU2004/ 000317 A preferred printhead
enbodi nrent will now be described with reference to
Figures 33 to 43. As best shown in Figures 33 to 35
and Figure 42, a printhead 420 takes the form of an

ved emgressesouni t . As best shown in Figure 42, PEFAU2004/000317
conponents of the printhead 420 include a support
menber 421 a flexi bIe PCB 422, an ink di stribution

d circuits (1Cs) 425 and 426TEm<§ysbars

427. The support nenber 421 is can be forned from any
sui t abl ef B&Ver i al , Haliipapr GasppeoaPnibr  pIDikess ¢, confone clan and
be extrugded, nol ded or formed in any E)erhﬁﬁtey\lah/c billdeel spot and
support | rrber 421 shoul d be strong 3’??‘ t.o hol d

the othef conponents in the appropri a{"’é;1 A3%nt

rel ativel] DdiCeach dbdaéNoxds Coptpenssivy f f erﬂomgenmtdi for dead nozzles by
strengt heni ng the printhead as a whol g Th?edﬁﬂ bl gg

PCB extends the I ength of the print heaoll 42 dgﬁ%( errer
i ncl udes} first and second el ectri cal d’é%fh'?ﬁ'eéif%‘r gozglgg data into
and 429.f The el ectrical connectors 42§aadikabts.

correspopnd with the flexible,k connect S 147 sh
Fi gure 2pPWHe el ¢ %gﬂ' (g’ﬁtnectors i'HePus Lﬁ%g}c\%@f‘ds of dot

areas 14B and 159 that, in use, are mnsfotiagimmbrintlinetothcline
contact pith correspondl ng out put conpee (not
shown) fyomthe SoPEC chip 166 (Figure Data from

t he SoPHCLEHi p 166LipelssdssUsitong t he elReadsr the gkpanded page image
connectofs 428 and 429, and is distrkbtigésth:@, formatting the data
respectije ends of the first and second pr.i t head | Cs

425 and B26. As shown in Figure 43, tMErPHgely for the bilithic
di stri buf i on nol ding 423 includes a pbmmmhdty of

el ongat e duits t di stribut I

col or ed L infr é—lr,né-gea erfgcha d fixati %%po}iglbgésfog geﬁdmg dot data to
pressuri zed air fromthe air punp al agbitlikic | minghesdsofnd for

the pri n[ head 420 (Figure 42). Sets Ofsofihkd lg@er;yyghgcﬁuzatm
u

431 (Figure 39) disposed along the |ength of the

di stribution nolding 423 distribute th"é“’?ePuT“B]é‘p]ﬁn§°Pz§CP Also
fromthel conduits 430 to the ink di Splovibesttbsdintgtadd © printhead
424. Thel fluids and air are supplied vi 0zzl es Q, .
formed on a plug 441 (Figure 35), whi S%Qaﬁwﬁ%%mﬁﬁf%%gmmgmd
correspondi ng socket (not shown) in tPRead Neeilaldentificaion

distribution plate 424 is a multi-layer construction
configurled to take fluids provided lacally fromthe

fluid apertures 431 and di stribute themthrough

smal l er distribution apertures 432 into the printhead

| Cs 425 and 426 (as shown in Figure 39). The printhead
PRENTHBAD MECHAMCAL e positioned end to end, and are

Rehd prefrréd foka,C4 Majn}eh pifi€r hasltved pricithehd Gifegfatedtoirel@4hat @re mounted

that ink fromthe s but on,a tu 432

Sk o ot R s PG Bl TOD RG2S fary n sie
from 2 irehes1t B irioles cholsSrall @nbamationd 261 be43ed/@p2c@@¢/ @&4@6@ pagewidth
55t 920044 Q90R brinthiead ICs of 7 and 3 inches, 2 and 4 inches, or 5 and § inches could

be used to create an A4 printhead (the notation is 7:3). Similarly 6 and 4 (6:4) or 5 and 5 (5:5)
combinations can be used. An A3 printhead can be constructed from 8 and 6-inch printhead
integrated circuits, for example. For photographic printing, particularly in camera, smaller
printheads can be used. It will also be appreciated that a single printhead integrated circuit, or more

than two such circuits, can also be used to achieve the required printhead width.
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The busbars 427 are relatively high-capacity

conductors positioned to provide drive current to the
actuators of the printhead nozzles (described in

detail below). As best shown in Figures 39 to 41, the
wosharse#827 are retained in position at onePENAURPI/@P0317
socket 433, and at both ends by wap- around w ngs 434

of the flexible PCB 422. The busbars al so help hold

the printhead 1Cs 425 in position, as best shown in
Figures 38,40 and 41. As shown best in Figures 40, 41

A3 fﬁ%d?ﬂ}‘{ax%g te»giil nBng fdh%eﬁ'w@thp%g% Fx?u:es 33 t0 43, As

ar oun her Congonen
t{eﬁéh@byn ﬁ(gpm; ﬁb‘oﬂﬁéﬁ# Figurg 4Ataqrinthegdi IR0 takeshetoprm pfan elongate unit.

Amewsﬁ&&t@p@u@ gz ttﬁu Sompbrideks Bﬂth@fwfxﬂﬁ:ﬁd 42n h&:ltﬂbl@ Bpdrt member 421, a

nmber

OB Lk R e R TR R ol g P printesd
@fmpasing Tidt and s MHHEBARY nideiated u:ramm@Cs) é% alné 42F6 gndrbasbard 4275

7, a preferred enbodi ment of the printhead 420
(conprising printhead 1Cs 425 and 426) will be
TesappbednbaEd?] is barbiefgrmedfipny aryrraitgbicraigsiah spch es myd of plastic, and

S BNk trufled FHin S Eor FormR¥ in an ?'bth\% wdy. Qﬁe APPSrEEbmbe d21t 4haiild Be strong
corresgondl ng arrangenment is inplemented for th

S3PYSHE Bl LIecobeD GomPOB, Pl SOTRBLAL® AP By, (e other whil

bRt 0@ streh Ehehdlp tpeinthéad acoRhBet i ons to the SoPEC

device 166. Printhead |1 C 425 includes a nozzle core

array 401 containing the repeated logic to fire each ]

TreAlekible PCBreatemis 2t lengtioefi thoprinthgen @0@93 inpkydeg dintt gt swequp glectrical
Mycﬂgi%g QR@ 4S9, t @nd b15c%1éah€onﬂ&i’o¥4 88 ani N9 REZEHEHA G the Klexible

recei ves data fromthe SoP C ch| 166 v ) E dals9tha
P@ﬁtO@ﬂé'éﬂw}”P Rigure 22, Theestesiricgl gpresiors BHd e cqui < g 143 an "
ipQfRELee fs&shﬂaneh%cdnaadﬁmtc&eesponamg Bttt hmel:tdramom&ma fromA4REBoPEC

%ﬁ?ﬁ §'I | 1? aﬁagaei‘ﬁcan tglg ? qéEIQ g.l 96" {Jarss%f ﬁlol%%[aez %Q’%alic:%nnﬁctors 428 and

4297 2ad fsdistrippied oiresgsctiveinds of thei ﬁnfk antisgcongpriinghead Kis 425 and 426.
printhead 425 is the el ectrical connector 428. Status
and ot her operational information about the ng

| e )
A shayn gt e ok BTITRIPE B UHE BT bt o g efongate conduits
£30Raf Altribu@OfEds\(JecoloPdd QKR Qhifrdrdd ik A &ixatitk) aﬁilpﬂes%ur&ﬂe&ﬂ: from the air

pr ovi deg}e n th el e%g-&#% (fh%‘:;} %@e%ets 0%%111(1 h&upe(g%l;{sﬁ:lg‘lm 39

tﬂs’pdscﬁ alohg‘lthl;:leggth ef the mktd1smbhﬂlonb@1¢@4'23 dtsm!wte ﬁh@éluni@glzq air from the
f zles 440

S S0 SR L0 2T A G MR S

famaEdup andu%%dfgpre@ﬁhn@gh@lugé HEP, 2 GPIISRPANERS |sgcket (not shown) in the

I;érglg;esent ed by a corresponding dot shift register

03. As shown in Figure 6, the fire/select shift

regi ster 502 includes forward path fire shift register

TR Qistrbutidneple 8Bt ipathulif-laye caiiridion epiigiret toddkt flaidg prpvided locally

| hi ft i I . o the
AL ek 3 B oAb it 20
mhithedd ICe 435sne #266@showrho Figeitd 3dhd even dot shift

‘regi sters 603 and 604 are connected at one end such

that data is clocked through the odd, shi 44.
The printhead ICs 425 and 426 are pos1t1gned eng to end, an& are held in contact with the

distribution plate 424 so that ink from the smaller distribution apertures 432 can be fed into

corresponding apertures {not shown) in the printhead ICs 425 and 426.
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WO 2004/ 084060 PCT/ AU2004/ 000317 register 603 in one
direction, then through the even shift register 604 in

the reverse direction. The output of all but the

final even dot shift register is fed to one input of a
wobkdoipsesoer 605. This input of the multi pl @EAUR4000317
sel ected by a signal (corescan) during post-production
testing. In normal operation, the corescan signa

sel ects dot data input Dot[x] supplied to the other
Tirphusbacf 427 he relativelyi hghexmcity6@BductDls positiengs tsprodide]dejve fugrent to the
Qc%&&rsc&'t& gggeﬁ§om g+ek&@ i9 dEt!%L?le&?)P YA ARY %oqrﬁﬁn il 39 041,

I sters now be describ

tbp hsbprs 487 arg cetaingdl irjppgificn an fﬁldtbﬁé S@ﬂ‘ﬁbﬁﬁ?‘n@#tat St wpds by wrap-
LeBhd vERdsUAY oN:hb nelisid @8R 422 dffictbuMalsWBS help GBI theSirheANCs 425 in
odd datg gl ?06 agﬂ4$n %Xen data val ue 607 for

ROSHI 3 OHEo%R e f94%dyi sters. Colum N al so

i ncl udes an odd fire value 608 fromthe forward fire

séo&vn b%gl iR tF?%ﬁ? q? ﬁn&dqﬁ \QH rlljs_;ehlvﬁd tﬁé H&ﬂ:ﬁg QCﬁ r-‘-l- tf!ﬁ%ctiveiy

ever se ar e
wppqdpngdt e cothep| Cﬂnmﬂé!%ér tharihy hotfias Sk ia cema% H'eth each other.
it dtn@its &m@&ﬁd@e&@m@ Qldps rle¥bér1 pReidect mijad pepofilbh of the

in the_ se shi er en the sel ect
{Pavifrd sﬁ*@‘e?é‘f“i)smf'%ogw%(”ﬁ’f’@ 43‘2%‘”% out put, and when
the select value is one, the even fire value is
E%@Hﬁ& 8 of the odd and even data val ues 606 and

i'S prOV|ded as an input to correspondi ng odd and
Ewreing dot tol Exgupds ddo B kpreferd Gmbpdinesnpefthe nyiathgad 429 (Gemprising printhead

t@uﬁbafaa%lvmbmedatyspc@@ anlya.ietban&eudrm 234D itHowk 8 Higure 4, but
such as unit cell 614. A unit cell % sﬁgyn mﬁc4mi
i @t1bbq SPPTRC TR & ComesPPRAnGET SR S igpEmERedioTihe pripihe

flip-flop t hat accepts the output of the data val ue

06 [ f 4.f
gﬁm’s I4 d vlv,]st anI ?velivhag %@(@1@%{95 t d 1tsp c %Bong é?) gxe %_?E%@ Hevice 166.
Brttleead AR5 incbidestpenofilé qped drgp 4(61r4nta191np Ifb@\wpa%@ii logigimfrrach nozzle,

Sl Rbe &Bt & Icfé'icetiﬁb %Jg%nﬁ]at@ R Hming %1@ & fad %eqﬁ@izlé hirfie nozzle control

regi ster ess the elenent un consi.deration
lokie 467 fﬁ‘éf“"'é & HamERm (-SOPRE comi 166 viapdyighsspesd link. ) In th z‘ﬁt%“ed form, a
SASESIPEE chip R6Y febds tieli®o paaiitlexd ICY atumd 4260kithprinsdatal ocked
fromthe output of flip-flop 614 into latch 612 upon
recei pt of a negative pul se provided on LsyncL. The
Dhit Wle ohtrbldegid0e iPconBguprday Fadé seriabdarte thyfnozzkeeartay paug for printing,
Se f“ﬁgg
gl EX 7 ‘ZITEHQY rinifed %§§SQI1€6&ELE ncgc&ﬁx'éctoﬂ AP Yisud fd BJB& operational

rsi fromthe output of
wfnmatpmew the Epzleay @f?)ﬂﬂlslﬁac"“ﬁ?”@f"?‘%b@}‘ ¢hihr ngsrle cqral logic via
frotHeNMEhkl4DETRRA ishlsO PATHIR] drthdddidiricAllcbedcténarg.ne pul se
profile signal Pr, and can be, for exanple,
| engt hened to take into account a | ow vol tage
Wtd)izilé ﬂﬂaytchamoafsism il weretdotall W\Flb.atstfeatnyl 6. (In Figere 3, it will be seen
ZF oéﬁ@agecgre Eéeﬁﬂta)ray I h&zﬂk SQOM??Pr Q'hg fAcludés a

nsi ste anmount® o lciently
é{eéeltcedhlﬁr seistentl? mdzu © Golpy chagnels, each of| whighhs represented by a

e dhdE ot S epikieeds. the profile signal Pr is the
same for each dot shift register, which provides a

bal ance between conplexity, cost and perfornmance.
KosRWE In, Figufe @uiaeﬁre/serm@ﬁiﬁwstes 502tiindndey fostaghyath foashifregister 600, a

aeeg'se pa(fL glcoslgl%l glst(f:r &0 an§ a sel%ct sﬁ&ereglster 602. Each dot shift register 503
includes an odd dot shift register 603 and an even dot shift register 604. The odd and even dot shift
registers 603 and 604 are connected at one end such that data is clocked through the odd shift
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for all nozzles), or can be individually tailored to

each unit cell or even to each nozzle. 45 WO

2004/ 084060 PCT/ AU2004/ 000317 Once the data is | oaded
into the latch 612, the fire enable Fr and pul se

W mbi/bsaosPr signals are applied to the AND BGElaAUBHL00317
conbining to the trigger the nozzle to eject a dot of

ink for each latch 612 that contains a logic 1. The
signals for each nozzle channel are summarized in the
TRgiBtErcRB Fropng distction, them theoumh the even shift mxgister St ip 8 reyermeditgetion. The

SuitRbe o8 Bht (RAdaBLBn §P s feé{ste{ i@ gédss &e it of @ m@tipmur 605. This input
Qut put dot pattern from shif ister bit SrC

oBiifg puhiplgres dseyelegted, by, a jsignal (EP“?S%‘*“}: g PR PEHUFIPR 9 t&geﬁaa"m‘a*
épbratidhi, She ddbetdali slghiyinelectd a:mﬂataFinlmﬁ [mr[ﬁ]béupphcd e et Stttep inpat of the

%@gﬁr:}ﬂe gOSf o nozu%ese[)otlg%For efl or t@ﬁlsns?ﬁ 1é21f ltﬁe Esp@&i%gﬁot shift

asser own in Figure
registeth80f i re signals Fr are routed on a diagonal, to
enable firing of one color in the current colunn t he
next color in the follow ng colum and S0, on

4 viagle epbunn N willagpbe dgscrivgd i erfeERpetp Figeion [ the e‘%’x‘?@l‘"’% shown, the
ébﬁi:dahmﬂﬁclhdbs 12 der WRkQ y@sbrikiag i @a datﬂh' V?.ledi% ardah elee dat@vathe 607 for
tc i, ous I ft I '

?aif}r ?tj)} esslu%fo'? Ehn? ﬁegts{%%s E}h@% so mc u es an d)d{l ?u% %k&%bﬁ%&e%e forward
fitla ehifl eepisgpn 60ratld eavst fireomliue ﬁ09di0t¢ the mherse ﬁirs shifd ragisten@hnwhich are

E lfeﬁ'g? ut§ ki d glﬁlgg lefbr %hﬁ ou%t 69’}5@91[1@51@)@1‘ 810 & Ybdirolled by the

|nee Si gn, not des be

selestcelon 11 i e selet §h1%169§ﬁ%‘?9t2 W?’ﬁ'éthé mméﬁlwn ﬁ%%i'oﬁqﬂ value is

dufpe, dRf WIRE the sféck HReache nv/dvagfirt Saldedis Bagil es per col or.
Therefore, in the case where the printhead 1Cs 425

and 426 are equal in length, each of themi ncludes
501 2f thoaid laakevepdata \ablef06 afdh@®7 dd previdet pyangupupio cerraspnding¢dd and

the pairing of nozzl es happens
39§&°tfmh§s6ﬁb&gﬁﬁgpglgﬁeghi ng of the MEMS nozzles; odd

and even noz;les are not actually on the same
Bk & Qntdnd liks BRod?: éiéﬁﬁfataaﬂﬂe ebr@anit IR sﬂh@ym{iﬁdéll‘ﬁlta @aﬁiSceH is

di sposed Ion the ri d
Papin e A REEVE &E@g ‘{?u L‘?E?g .ﬁij]'zizg’ ‘ﬂ gt dieers P Sle output of
thellpesvalie 60@Svhﬁ:ﬁ weldhgd Datype/Rip-fIBHR6 MTIbimARR dﬁ@m@&@f mNDid dot shift

rc%lstyr'%-gg?‘ﬁ]e-rﬁs £ { %ﬂer fﬁ ﬂg% 115 lqt !1% %ﬁ the @urtﬂ'um%{&w element

r|S|ngan? rres I ng actuat or,
mdw dde defehif mégineay (we[sihth? derampynder qoewteragatr Edhefpst F’ém% inthe shin

ehigE £ Vh{chBRUR it Bie@otR] vallRE DRAZ &lcRcked from the output of flip-flop
614 into latch 612 upon receipt of a negative pulse provided on LsyncL.

The output of latch 612 is provided as one of the inputs to a three-input AND gate 615. Other
inputs to the AND gate 615 are the Fr signal (from the output of multiplexer 610) and a pulse
profile signal Pr. The firing time of a nozzle is controlled by the pulse profile signal Pr, and can be,
for example, lengthened to take into account a low voltage condition that arises due to low battery
(in a battery-powered embodiment). This is to ensure that a relatively consistent amount of ink is
efficiently ejected from each nozzle as it is fired. In the embodiment described, the profile signal Pr
is the same for each dot shift register, which provides a balance between complexity, cost and
performance. However, in other embodiments, the Pr signal can be applied globally (ie, is the same

for all nozzles), or can be individually tailored to each unit cell or even to each nozzle.
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46 WO 2004/ 084060 PCT/ AU2004/ 000317 arrangenents 801
formed on a silicon substrate 8015. The nozzle
arrangenents are identical, but in the preferred

enbodi nent, different nozzle arrangenents are fed with

wb fobeosassd col ored inks and fixative. It w PCT/AB20/E108H7
that rows of the nozzle arrangenents 801 are staggered
with respect to each other, allow ng closer spacing

of ink dots during printing than woul d be possible

Qe thealat isrigaded intodhw [wth 6182hd fs enabledr andippisprefile Bupiznals are applied
tﬁe%ﬁ %E @%Bﬁ.ﬂﬁgy d.é &F&m L&Ak co d3ES DY #n@aemch 612 that
or a pre eterm ned ure rate per nozzle. Each

spatains elogiedangenment 801 is the product of an integrated
circuit fabrl cation technique. In particular, the

ozzl n 801 defines .a
cc?nga% %ﬁgeﬁﬁﬂ'f p sutmartag) ?Wﬁﬁ?gfwm%tgpecl arity and
ease of descrlptlon t he construction and operation of
||3| LLIC arrangement 801 N ii bE'ﬁEbblibEd
%f?% r e UFEREe 1o FrE’8s 46 to 54. Each of the ink
g et pri-hgwead chi mut@a@atteﬂrﬂfbshuﬁcégimsita silicon wafer
substrat 1. 0.33 CMOoS
ficr opr O(Egg‘gl ng ci e Mdgtrp%er&fm oSlI t g%mt\égg on the silicon
$eler submtrate 8BS rc%tﬁslclolc]ééh di ipgapgsed( gy rising edge of this
alternatively gl agsd | ayer 8017 is p05|t|oned on the
waf er substrate 8015. The iljcon dIOXId er 8017
Hrilnes Tebs di el 5‘&‘?"?‘3"1“&?1‘%F%beaﬁﬂ%ﬁff”dﬁz’1 eetﬁg net al
ptef i nes Iapypai r of Proﬁlel—gmdtoa:leummlﬁmneizma ﬁu@de cont act

l onon PN 2l P
—y-eF-5—Sso—pPES- 161 E6—0H the—st+ecor—ditoxrde |ayCI

8017. Both the silicon wafer substrate 8015 and the
silicon di oxi de | ayer 8017 are etched to define an ink
C@?H@?lmegf?g‘ éi# R Gut@Ed) rd?:lfgl)lYal G Efablk fFinddfQaé color in

sec |on al um ni um usion barrier

80 Dgrepif cogmBS hrped Poldr, in Eivrislatingolupngang fe oTNABS Fgipecs the current

deRMAd by'ﬁgse@dmgl iBovROsdols fdireNielali fishibh.con  di oxi de

| ayer 8017 about the ink inlet channel 8014. The

di ffusion barrier 8028 serves to inhibit the

ﬂief fot Slineties Ghd hiyed taakigsl fo'nmng thieh vapiogh skOVEEisers dee fully estagic in this
ofint 4ol e UGS Fas&{ L B P oA RRB AU O kB ETo those

formo Icon nitride
qécdbd tn mfommmtqdm;rcwal qaineecingind devignaend sp Hjibpos b%@s@b%'& detail
H08s ®lcddh&en di oxide |ayer 8017. Each portion of the
passivation |ayer 8031 positioned over the contact
| ayers 8030 has an opening 8032 defined therein to
THeQUnBiBedtmbeSal ICOddfRea pﬁ]ﬂliﬁadlﬁatv&:gaam noZAk8 peradlot. €Therefore, in the

arr a%geetggﬁ{m 80 df g?§ anq én?e\}\lgtﬂ_a%g}e tl?cgglgcl\gdgg 591¢ QOZZIBS

erm nates I n
) zcrlcbre Thé ¢irc80% supherting @clcnozémis &re spme, bitake pairing of I}?RZ“FS#FEPFHS due

tgg) po&g#ﬁr@ ot thd MES lﬁbﬁle@ QUEEYRH &R h@Redirb Bottali@ally on the same

chanber 8029. At a lower end of the nozzle
W‘Pﬂ,tall‘ﬁ‘ere is disposed a noving rim8010, that
i ncludes a noving seal lip 8040. An encircling wall

038 d ' |
22 A LS W TR D048 s o DEbARS ey, o

sresdnnected to busbars 427 using conductive adhesive, as described above.

PRINTHEAD NOZZLES AND ACTUATORS
The preferred printhead nozzle arrangement, comprising a nozzle and corresponding actuator, will
now be described with reference to Figures 46 to 55. Figure 47 shows an atray of the nozzle
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as shown in Figure 46, is adjacent the noving rim

8010. A fluidic seal 8011 is forned due to the 47 WO
2004/ 084060 PCT/ AU2004/ 000317 surface tension of ink
trapped between the stationary seal |ip 8039 and the
woviongsss@mal | ip 8040. This prevents | eakag@CoAURH/000317
fromthe chanber whilst providing a | ow resi stance
coupling between the encircling wall 8038 and the

nozzle wall 8033. As best shown in ure 47
prangaients Y0 loformed o a biligon entisteaiel8M § T@@e@g‘é@%@@tﬁ age identical, but in
Eﬁgf pkdieda eRbddtent, QferenBR3ge an&lgsmént;em@fea zdus drffcpenﬁ%red inks and

€ recesses 8035 serve to contain radi fl ow as

Gt b e kg 155 SO Al ASHR SR BYIc RFaegfo i apoct to

eﬁg e, amlnlng 8@&3 sgaBihgIBf ifledots dafingprinthvthanarduking poseible with a single
t hat

cﬁ' &IB%Z&FS &g? my Eplﬁ\f‘{“ﬁc o eu[ f080 8 dahr?cy Iél? ﬁGSL edt)%ﬁ?r}%rgaa'lltlnying fora

bm@mmﬁ%&lhaéra@lplenm ni t r| de. The | ever arrangenent '

al so includes a | ever arm 8018 that extends fromthe

nozzle walls and incorporates a |lateral stiffening

Bechrnogdp arangymeny 80} df therprpdyoi1 e FRointagrated HEdit %Pnaatlﬁaﬁ?ch’aﬂ“e In

pafclaY, She B BRI WraheRent BOI dvBifesfanQdTd-ledtidhicthamitu! bysieftgMEMS))

and positioned on either side of the nozzle

arrangenent, as best shown in Figures 49 and 54. The

Bérhebarityeand 2ase fof dds@ippias shecensheaios a80peatia of atsingle meztlet aorangement
r 018 is al so attached

&h%gﬁ%é% %%F%&ﬁ%mﬁﬁggﬁgﬁﬁﬁﬁ ﬁﬁ&}ﬁ formed fromTi N It

wll be noted that this attachnment to the actuator

ﬁﬁ:ﬁr& ih% kB8l Srifthead RN 425, 26 Sil@hdes H¥lticos hiatet Gidbtratt 551 A B3Micron 1

B@@ than the attachnents tao ths fﬁss Ve b "k%% 015.
Bt %Mem%?fwsaa% ety ispogionsd of g Siicep wAFLF Rk

807 is substantlally U-shaped in plan defining a

U Lren S |

UL AR08 L 4 B0 o g s
silien elloeldt lawé()l?;det‘;m ﬁé’iﬁsefﬂd@cé’lcrlwﬁe‘émps eoppeyichngaldpfinep g pair of
%P&?a‘fthubﬁﬁ{%fect[%gg’&maﬁﬁmwdbog Hliced §SthéGliRNioRidd layeh8017. Both

being electrically coupled via_the
e licqueater sebpipin B i Ylkcon fighieaven ﬁ‘ﬁﬂééﬂ ﬁ@ﬂﬁﬂ sk apink nle
tRn@D 8012 hadA)Ga ge’ﬁ&&lly@ﬂﬁﬁl&f cr&@ Sectign (Opifii) g Mneithntitium diffusion barrier

g@g %gm% nzt I1 M%% g %h&sztpé?e%%%&l gs ogxg(?leli ﬁft}xc silicon

dipsidealayeoBl? mr i ik mhet tkheneé&(ﬂ ﬂlaTlmdlfﬁJeuﬁbeOer 8023 serves to mhlblt the
SR I hYRox ﬁUﬁs ash EMOIERNLE BE Bk ERelclr&tly layer 8017.
resistance t under goes ‘sel f-heating when a

current is passed bet ween the el ectrodes 809 and 8041.

N%aﬁ%ﬁdﬁfliyer iﬁl'tlQVﬁmI STaQas@hoft iR orpaiGEE 8631 beﬁtﬁlﬁoﬁaﬁ G‘wer?.l@: aluminium
%q%%layew%%ﬂ glf%n cgw%j?ygr %@7 dg?] 1%8‘82% of tge passwatmn layer 8031
paiosaiwser8@Ionant ayers 8080 hasah bpreing 8033 efingd fha@e tq mn*sqiecmcess to the
Ihe ) Qkaoi s retained in the chanber 8029 by the

nent scus, and will not

The nozzle arrangement 801 includes a nozzle chamber 8029 defined by an annular nozzle wall
8033, which terminates in a nozzle rim 804 that is circular in plan. The ink inlet channel 8014 is in
fluid communication with the nozzle chamber 8029. At a lower end of the nozzle wall, there is
disposed a moving rim 8010, that includes a moving seal lip 8040. An encircling wall 8038
surrounds the movable nozzle, and includes a stationary seal lip 8039 that, when the nozzle is at rest
as shown in Figure 46, is adjacent the moving rim 8010. A fluidic seal 8011 is formed due to the
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generally leak out in the absence of sone other

physi cal influence. 48 WO 2004/ 084060

PCT/ AU2004/ 000317 As shown in Figure 47, to fire ink
fromthe nozzle, a current is passed between the
wondoa084860809 and 8041, passing through the PEEATAR0SH00317
beam 807. The sel f-heating of the beam 807 due to its

resi stance causes the beamto expand. The di nmensions

and design of the actuator beam 807 nean that the

srerfaes tensipn of ink trapred hetedndbe jtatiopart sapl Hro$P8 pudtthe meving seal lip 8040,

Phil PrelBE Makdge bOink oM 1R Thatbet RhiftBprovilify £0REEIstE: colyfling between
constrained to the left?giﬂfge anchor 808, so the end

e epcpreling il 803520, ths Agzgls tent the lever arm 8018
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8@34abpatt the pezele sirmi08 OTES recm%é%‘irseﬂfp Frecoptain gadia ik flow as & result of ink
Qkaﬂgﬁggﬁﬁgangﬁuﬁﬁﬁ attachment points of the passive
beans and actuator beam respectively to the |ever arm
causes a tw sting novenent that causes the | ever arm

%&zﬂ@wﬂp&ﬂ% gRinepad Ity hdemmagedﬁm tHEnis nivDmedmntcarisr 803'?1hawng a
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is about a pivot region deflned by bendlng of the

PRSRY %ﬂ?ﬁ@lﬂ&t aR6 chIGS‘s 9&‘0&?% %of@iﬁ%ns&gnds( E&Q t§e| ﬁo@m& walls and

rotation lever arm 8018 is a

Brypunese: larral ftﬁ@mﬁé beameB0gZ, Theglgyes 2 gﬁst"h @tﬂﬁl%féé? ?/83“" of passive
BRAER08 0Brmel hi&mﬁj GVHRNE Gleriale (EIN) Nind @bsifidhed RO Zahe sidel dfSthe nozzle
%%ggel;uocgf Caus m! glﬂ;r%essgg[%gamﬁ g‘% gog.he\ggﬁ ssoﬁot h%ss%fg ena?n%rSOG are
Eﬁgwdmﬂﬁkmﬂasmmll be noted that the surface tenS|on

of the ink nmeans the fluid seal 8011 is stretched by

this notion without allowing ink to | eak out.

The Ierame0Lis algq attaphed spApraepstoream B9 Tihick jsdorged @f@ﬂ T Wit be
frodddl L Ehlsl aftachinef RElle ARLiol HEmaChaid hQ ol AbaliGRtcriticd] @Kladce higher
cools a contracts. .The_contracti on causes the | ever

tthe pasvebsamB90- t o the qui escent position
mhlch in turn causes a reduction in pressure in the

%P ?EEP gfowg%%gﬁrgp %? i Qlllca% 8I b%anlcsm%MMaﬁ; i ﬁﬁ;ﬁd in plan,

eren sur e tension

#é’rgag |av=err1em exh @Ftéfeencth‘ﬂ eleatrofis 309raad @p ApRosiiTRierEPHeri04 bt Each of the

LiBG AR 28 EndC0RTRE elcBHeDy CaMSas tt)hésﬁ&h{?egpoﬂ@ﬂl the contact layer 8030
ultimately sna plng ?

t he bul neni.s

(i io FAe R S0 OB B2 weih DeGr R RN He o 09, the
ﬁ‘dﬁi&i}oﬁ‘béa‘il 1saﬂ.§oaﬂ@l?imcﬁlﬂy fchoralliocancHomsetli Fhechnchaff0Biis tdnbgured to

Q.%gsglﬁtm%eéfalﬁe |g,(‘?tbatorhzv zrg%l7 Zg %fe 18§ rc{péF %nél%gtgag\e/\ghen the nozzle
pﬂessumesmmpﬂhemchanber 8029 to remain relatively | ow
until ink has been sucked upwards through the inlet
8014, which returns the nozzle arranquent nd the ink
Ths Tildn the areeder dpam 47 veanisHves REWAS 4 MEHFggherleggical resistance that it

undergoes self-heating when a current is passed between the electrodes 809 and 8041. No current

flows through the passive beams 806, so they do not expand.

In use, the device at rest is filled with ink 8013 (Figure 46) that defines a meniscus 803 under the
influence of surface tension. The ink is retained in the chamber 8029 by the meniscus, and will not
generally leak out in the absence of some other physical influence.
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As best shown in Figure 49, the nozzle arrangenent

al so incorporates a test nechanismthat can be used
bot h post-manufacture and periodically after the
printhead is installed. The test nmechanism 49 WO

WO Buba/08R4MD60 PCT/ AU2004/ 000317 i ncl udes a p&ICI/AGR004/000317
contacts 8020 that are connected to test circuitry

(not shown). A bridging contact 8019 is provided on a
finger 8043 that extends fromthe | ever arm 8018.
Because the bridging contact 8019 is on the opposite
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25. Referring part|cularly to Figures 8 to 15, a flat
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foQfior B 8botl S R¥egion Adink Sy eRiRMrhGRANG GEaM s0d/ar | ous
control buttons 148 are provided on the display unit
141, for controlling display functions such as
'L‘im’iibﬁvﬁsdrd mbfdn@hlt(ﬁtﬁ%ﬂght 6tion) of thefeeeratm BE& 8anahlifiel Byithealistance of
he d S unit 141 .in t
g 5%% \\Eé 3}‘%3 Wshe pssive gc s Q%Eéba ’ﬁx% a%*vﬁ\ggg m‘%e?ﬁent 4t éllxerﬁogle walls
extyodfi cawse & prodsonsrindreaseryighin és caamhgr 8029, gquﬁ@ the givpisqus tobulge as
ﬁﬁ)@ﬁ]gﬁ{l O U wildBe hALd 1Rl RV ce teddlSh oftheGh HEHs MANAY seal 8011 is
ul

gul de 150 causes_ paper exiting the printer to be
mewmbé&uwwnw%?ﬁteW%a%O lef-hautof the display unit
141, as best shomn in Flgures 9 and 12. The

SRR TR o SHRE R o SR B s i v
805 [uickly beotsgped toptrants. ﬁhe@ntr@tlomum the le4& agmtp eammamq éﬁretuul to the
ﬂ%‘{s&:ﬁ{ po?ﬂ&?h hick E.)ndf,.l!g Qau;{%é re,cfui:?tgoﬁﬁr‘;j rggs&mxﬁh@&ﬁﬁgér@@9 The interplay

ver no per orated to al
ofohs memenfign gf the éalg\néﬁ#sanfiets ué’s@{tt auﬁéceéﬁ@@p,raeﬂ.ﬂac negative pressure
&ldel Wytthe/ upvitsd BBvdnett 61 5P hek¥leUhirhbet 4029 b ttihdih and ultimately

radi o f ncy interference a T8

TRy 45 P 1 o 6 1o 07 PPLConi R S gl it conacts
aynoamyent giedie of the rear cover nolding 152. The shield

153 screens the various-circuitry elements from

external radiation, whilst reducing any radiation
awediatelycdienshe drpre802 ideteches; thy mieiscugyforms thaeontaye SaPershey in Rigure 48.
§lirBd @¥iod Rivses MklresdunEin i cBArkbed §039 tA6RSIn kdhRivEIP 10 Bifi] Bk has been
cage with &%ﬁ|ln hol es hat al | m1ve@tllat|on q{htui h
%‘F‘fcé Viada Ft“?t iy v é‘l“!:!“sl % NZG7 SFangFRgnt and the Lk fo the
idsertviradio et i Kigide 48.

As best shown in Figure 49, the nozzle arrangement also incorporates a test mechanism that can be

used both post-manufacture and periodically after the printhead is installed. The test mechanism
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below in relation to Figure 23). The various

el ectroni c, nechanical and el ectronechanica

conmponents that conprise the printer are nounted on

i nterconnected printed circuit boards (PCBs) 155, as
wegdo4sdamn in Figures 19 to 21. The PCBs 1PETiAnetodionms17

a printhead PCB 156, an anal og converter PCB 157, a
backlight inverter 50 WO 2004/084060

PCT/ AU2004/ 000317 PCB 158, and a power supply unit
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the eisniti tlbsed eppaipriately, it dae goeiatly beemsimed thi thealobtlels operative.
connector 147 for supplying data fromthe print engine
chips on the print en |ne PCB to the ri nt head, an
FIp RSy ELyRISYL Ay Y] DEVETE ﬁﬁNﬁ%Rcontroller

A%ﬁé?&%gﬁ el%bédﬂne]a@@t; thd 'ﬂﬁexﬁi@ﬁ‘ijs dh@tlvtll B BgurdsGPtod5e Rifelritg Hatiyularly to
aper rirve or r i ve ass
@ﬁl@eﬁ% S, fgl 1(13{' an%ll 15 u{iﬁét %ﬁ:og%a}téilgats supported on a
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varil ous co ars
f@ rmosluslp?pil basemgrtion Wed: which mppt’re apewet“ltea@éh a ysipg) 46/ the display

PRIk ear}%on@ash ¥ Rishddofitrol BERRAE 148448l Broliimar e difhy uhid k41, for
chann nol dings 171 route ink fro the i nk g%%%%ﬁf

§°1&'@3ilsl’lith F”E‘Ffm%ff“%aﬁ %@F&a@!ﬁh@mﬁ F ERPerRai

that enabl e comuni cation between an ink cartridge

desc |be el o nd the
e 0 48 TR SR Bl OB SBEIP Il sy n e
pc&m&mﬂvddmegmpws imFiguregrfcko B2.5ingfe Sét?!&f’eﬂf Sﬂa'ehtjltﬂtﬂ ttrH%T’t Letter paper
?ttctﬁi?\fed E&Eﬁ'@uﬁleﬁg(gga\ﬁ@eg %)Ebepé)dltﬁttg hi&afintef¥® be AR&EH aRROfom the base

ear docunen Referrin back to Figure 16,
E4pbthe fistaygwit 1 &k at bestshayn is Fighiged #Wd2t o gui de paper
behi nd the display and down to the prlnthead A et al

h is 177 i i ded .t d
Bl B B B L L LB e
hammhtmgplauhlﬁgxs hﬁ‘tgedlyﬁmmmd tRBarin/19S s a@gchpclqte amgapepver molding 152
e& éﬁa?tbﬁ gﬁﬁﬁﬁs s b & ot ibiSerfofald to ASw Q&ﬁr&tﬁm%ents to

ay uni t 141 IS provided
g@hbtevw@mamwwmmgw@ewe disgley uitd4!-associ at ed nalns plug
181. The mains plug 181 is inserted into mai ns socket

ASZighleh LS shonn I Fl Qure L MR L he. MR RRRLUA 153 i
infide thiSidncal®8de oK theireke covienppoitling 4%, &hé 8Beld h3 sarswo tie adrads circuitry
gl énge% S fpolmugttel'rgaf' ra%ﬂggrl, Xtht q@dﬁmﬂ@% lfaalgtEQnageﬁéPMyethc ci-lrcjﬁﬁry being
transmitted from the display unit 141. The shield 153 takes the form of a cage with cooling holes
that allow ventilation of the circuitry. An additional shield 154 covers the printhead (described

below in relation to Figure 23).

The various electronic, mechanical and electromechanical components that comprise the printer are
mounted on interconnected printed circuit boards (PCBs) 155, as best shown in Figures 19 to 21.
The PCBs 155 include a printhead PCB 156, an analog converter PCB 157, a backlight inverter
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video plug 184 isinserted into a video socket 185,

which is shown in Figure 17 with the video plug 184
renmoved for clarity. A data connection in the form of

a USB 2 link is provided by way of a data cable 186
vamghos/@asaci at ed data plug 187. The plug 187PLEAU2004/000317
inserted into a USB 2 conpliant data socket 188, which

is shown in Figure 17 with the data plug 187 renoved

for clarity. 51 WO 2004/ 084060 PCT/ AU2004/ 000317 As
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m&m@éﬁﬁmkﬁe&aﬂ&@wyﬁsmkv pgg.ation of the printer
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@mﬁ%ﬁﬁ@ﬁwpmﬂﬁﬁ¢mgu@h as ink Ievels r emai ni ng

(preferably on a per-ink basis), types of ink

contained in the cartridge, securit ata or en
Referring back o Fagyee 1652 BsRapE shote 1o prRgdsdite ayi Pagerﬁgié‘bdstﬂg display
oA Yo BE bﬁ{thﬁdit A niidid bhasdigiwr ibﬁoﬁSﬁf tolbupbat thie[display 142, which is

%%I%ﬁu%lg % %rél p?olj]ec %% g rpia H%&,&&% § I%F?? ling ?e i rénl.l %FP?KE holds the menu

buttorsddt el asocigted gatusdfERsont act s (not shown) t hat
operatively engage the electrical contacts 173 on an
edge of the ink delivery bus 165. The electrjca

Sobhsesbown BITE 10neARBIEY 4 16 SBOvIEL TR PR Vi i cord 180 and
SsBdcRitdd st @lug A8 L. r'THe @Rind BRig as1 i @ferted @fo mdihs Sciced D82D@hich is shown

when t gartri.d i s, first serted 8

bt cul e bt b rene PSS BBt fpo e psU
t49e SOPEC chip 166 can also wite back to the

cartridge. Typically, this will involve determ ning

t he amount of ink used and then updating the QA chi

Arvidep énputzgable 1 $yend amopjatadh wifeagugo 3 sppply E%“é’rﬂa? fffr“ ? FR%“P“*“ The

Gih 1@/1 g Riikserdcdl inth O Vid&d WoWiRt 183, WHibHEE stiolwg i Fgurall BwissWideo plug
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A data connection in the form of a USB 2 link is provided by way of a data cable 186 and
associated data plug 187. The plug 187 is inserted into a USB 2 compliant data socket 188, which
is shown in Figure 17 with the data plug 187 removed for clarity.
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44. It wll be noted that the flat panel display 142
is preferably a Thin Film Transistor (TFT) Liquid
Crystal Display (LCD). However, it w Il be understood
that the particular technol ogy enployed in the flat
wnselosdeeepl ay 142 is not critical to the i npenAUZM/O00317
The flat panel display 142 can therefore be of any

ot her type, including those using Organic Light
Emtting Diode (OLED), Field Em ssion Display (FED)
and PI asma Di splay Panel (PDP) technol ogies. As shown
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egpaiblemabrape ﬂtah%elfo*r:%spﬁfa%d&?ﬁ 150 197 005 pitonsd B Piegred isto an
MetativapRfigsrence to Figure 44. Di spl ay data is received
froma personal conputer, or other suitable video data
source, via the video input socket 185. The displ ay
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drtaqiﬁeay ednpha:\!amthoﬁhs pnhtgbl laydssveﬂ tamn gtéer @Lﬁcthat aslght be useful for the
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(L)PYF F}e i nt dl@%%éé@ﬁﬂﬁ% tl{é #n 6fq}il@iisgcﬂmd% 8datmg the

156 "and t SOPEC chip 1
Qh@hldaltthﬂkmﬂ%corrpressed and forrratted in accordance
with the steps shown in Figure 1, using the hardware

232 described in relation to Fi e 2. formatfed . ..
B B R WO Ty o R RS e
4 g vaitl bpﬁdtdattlmea:d Sathdt] dinthy 13 5is plifpabdiedt Ehint Klng Fremsistor (TFT) Liquid
a
i I
theiflat ganeDOPlay LA Zyis netorideabiadhedyvention. Bbe %E@eltdéfpblé Werean dergfore be
of any other type, including those using Organic Light Emitting Diode (OLED), Field Emission

Display (FED) and Plasma Display Panel (PDP) technologies.

As shown in Figure 44 the display unit includes row drivers 193 and column drivers 194 that are
provided with input signals by an image processor 195 located on the analog converter PCB 157.
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printout of the presently displayed i mage. This

enabl es a printout of the screen to be taken w thout
the need to use a nouse, keyboard or other control

devi ce associated with the personal conputer 102. The
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papdril #9 astidedriveepagethe Bimhegdsat  enabl es a singl e sheet at
atime to be taken froma stack of paper and fed past

the printhead. The feeder 312 js.best shown i.n Figure
i BRI\ CRHEES 15 208 Dot A9 GHASE B0 AL ferte o
fntonegTetic Paatly displagt inapn. THiheldesef @intoethf twperedntty beghken without
he stack 203 | bo . 1
e i Sl BuPRtly ook pPERPse il Rledh Bhgm compur
Heér oss the top of the

The invention has a number of advantages over the prior art. The combination of a printer and flat
panel display saves a considerable amount of room compared to a separate display and printer
combination. The printed matter, in the preferred embodiment, is ejected right in front of the user,
unlike the case with prior art printers which are, for the most part, too bulky to be placed directly in

front of the user.



paper stop 205, termnating in an edge adjacent and
bel ow a pickup roller 204. The pickup roller 204 is
generally circular in cross-section, but incorporates

a flat portion 313. In use, the paper stack 203 is
woaetsssich that it rest on the flexible shiPAIADSN4/000317
which is in tam supported by the paper stop 205. The
pi ckup roller 204 is positioned rotationally such that
the flat portion 313 (Figure 28) is aligned with the
nearest piece of paper in the stack. The pickup roller

glg@ &Ja{ﬁﬁt?lp J%g%%bsms}ms%ebeﬁrat ?tgewemt Rk GLEe pg&ar and its

ortion en i ece of p
peiptively eontpags gewgswws FPfénaFeérW“Bé'aWé anl ltﬁﬁt’éPfB‘éFﬁse'FsP%‘de Y ﬂéan hat high

EMitySHinfinpCa 8S Srovid A BbR GulR 2N \Yafedsing tB¢ Sife ¥fthelfatpanel display
paper The, fl exi.bl e shi méBG cayses thetﬁsh eet o{nega er

ta5 e WP Ahal A HRI9T PKAT{AER © é‘tigla%fn‘a Fi & § can be
clowidset gimajbofasid 9f thia prefeered emimldinens WHi2 the As: th he)agﬁarpiét printhead,

BB o S B DAL ot 5

pwttiem@hétwiawtulmpgmm 28, which reduces the
friction between the pickup roller and the paper,

t her eby enabl in the feed ro]lers to
Baskeriies BROERBAUe FiPh [ SR BB A AU Ty ndicat
&hﬂﬂfk& c&faqmdlpgamhosé dectibag imekidnb sissenbadimize of Righrey® th 25. The

;Igl':’: dﬁx}en n(%}q?ﬁ%ue %?6:: gldmlesz’cgﬂ%% er, bglcg]u%}ug%:saa %11%&%&9@%4 dq 565 The

prutheads arppriefetahlyaed teer samen gmmmrsvdhe single priptheady Gogh cppprising two

Eﬁxﬁ%@ se%ﬁerﬁsarln ﬁlezﬁefé?ﬁd ERRaYET edvh bhthe prifthehds-38 N BRH305 has its own
hani sm her embodi ment is shown in Figure

gagocigteq S\ﬂ}’fr‘"c#"tcﬁe sockets 182, 185 and 188 are

positioned in the base portlon 144 of the display

This e | e neat ar o
I i TS ARG T B RO SR g it s
beadwech ¢hepeiatheadiOdiamt30552. Rat her, internal wring takes
the power and data fromthe sockets to the rel evant
conmponents via the interior of the arms 145. Fi

ur e
étﬁm)?r alnbftdﬁeqnt srebeyen indriguresi 27 apf 28 Ho phich dike é“‘ﬁ“tﬁt‘? fodigate ?ea““es
difp 19 &hode dé&heedhﬂhlan@ b CéleinbodimdnNGIFighleo 8)25] Thetchbodiment

4 USB Tl
i Eeé‘” r%tg%ea’fgeéff? 2 A el ST £ b B B Hgnp itk of
plped and Sed\piad tidbpiriathbudb Tbofeﬂbct ldnsbezﬂﬁownﬂanguem?ébM@cludes a paper
qgﬁ’ .’Edglﬂ?igh fle%@a lﬂoﬂnﬁﬁf %3591309&51{ %@fu@t‘errg@éébﬁﬁfotttﬁk sR€k 203 is about
hnected Via f ase

porti

pleshdétn glﬂtoegh e eapacitis euxbegpeds dcﬂ@étbkﬂ Sblﬁl %Oﬁ é"tﬁﬂé‘F asghtahe top of the

EPHEEI05 Hemitifg in tah €aged |a&@ée@tyanéﬂ Béléw b PickPTORE DM . The Bickup roller
can be dvanta eous gi ven .t hat ef?hs and ckets on

PUris Bl NI Fress5pEoY t‘té?f""E’B? ?té’&”‘f’% el atively

d| fficult to access places. Oten, the conputer device

ts eI n 0 \

g,r ne%ﬂpﬁlp s?a %ggits Ff%ccf" %tclpfhﬁt 12%%}’\% thb tﬁ%ﬁ@e Q‘lﬁ'ﬁ 206, which is in turn
suppated & the paner w6p 206k Theopickup eollerif isopitiensd tOFﬂHPWHY sysh fhay the flat
?Jr&o ?:\i@t(Ft Sgbi)qg almmpﬁeare&rﬂ?éﬁ@ of #h t ﬁ&'lﬂﬂl@@taacl , Thi BRkup roller

I'S positioned such that
204 is then rotated clockwtse {relative to Figure 28), untﬂ the rounded portion engages the piece of

paper. As this happens, friction between the paper and the roller increases, causing a downward
force on the paper. The flexible shim 206 causes the sheet of paper to be separated from the stack
203 and driven downwards towards the feed rollers 162. As the paper engages the feed rollers, the
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cartridge 189 is positioned on the nounting plate 151.

Fi gure 32 shows anot her enbodi nent of the invention,

in which the ink cartridge 189 is positioned in the

base portion 144 of the display unit. In this case,

vid eooab81860145 al so i ncl ude ink conduits for PEUADRp#MG3I17
ink fromthe cartridge 189 to the printer. In sone

cases, it may be necessary to provide some form of

punp or other pressurization arrangenent to push the :
flan kepan poweschsckt ibio dhegiositidreshowmindiigures?8) whitthredugesibe frigtion iEtyeen the

FEREROELAT ST SRR 0 e A4 DEAEA 4 B s

" Pr| nt" button whi ch when pressed causes the active

praditd tﬁa@ﬁﬁfﬂﬂm@ﬁm‘wﬁ BagReédingiieclithisint San®8 tripleyed for taking a
active docune

I nter
FRL eI BT drAPB gl o5 B 250 G JRgrrresied tht a dulex
PGiTHeALRON SN RN0DANT a5 tAS sownaan Figtiedl camalsdbesentpinypd: witiva arplti-sheet
{.ﬁ;mgc | nter i s embedded in a flat-panel display (FPD),
Print button may be incorporated in the
di splay. By active application we nean the application

m&ﬁe‘? et IR 1k sholvR BrFIRSd 29, ARRicHAHe Boc‘ﬁﬁé 2, 185Qnd /B8R fre pbditioned in

% gl Ce: gclwlg%/rulgg re{l[tgg %IL%?)’Q%L g%@g gl}laﬂgﬁ Weg %gcagﬁs, smgvethere 18
aPdel €adolte ﬂleﬁl dllope ﬁﬁ)ﬁﬁp w thecheyy, mdl\ﬁmnmh eRakPer, mterwmi@m takes the
is in r ed _i.n t i3
BRYYSF %rﬁ% ;tt ésgckﬁt?ﬁ)t { e evat%{ comlp{gl ellt§ M :ﬂ}r%?rg%rﬁ)p% : Re .
Print buttonls |ncorporated|nad|splay it is

9D ARWE adoRer érﬁbo[‘lﬁlehtn Intvi1dnShe Hakd pokdoRd 44 Q:tsI 44 deke haul| ¢1rcu1try
nter, which or may not be confi to . be

&ﬁt Bain b P eirion P AR I PP RGheS g B e and

teSeiviQiatal tB gllndefrcaﬁ aietadeticasays datadab cddnemas 2d7?t lmsmum ahything from
ammt st ruct ti ' i .

E tcr Peg‘npge&q vaxcea g% E?Tg?,ﬁlecttela &1 3&? é)uﬁﬂ?{’? 1!4/;’ qgthé? r31'1351(11(::::d1:1g to

ess poTa bewckstsion thspersdrelnomputer to hleﬂethaqha)laym ércennected This can be

Yeedrd E¥EbnFBStoned in relativel
g gp %‘% gg’ﬁm??ggm 59&“? glpi’%gﬁlﬁ g?(ﬂrl)ﬁl%r s it g@ oned in relatively
e

s peseh o ibe SRS dEsailb mextiogEb P of fig way, such as

SHisineiba alkl whlihEe ventidbue\s iy Mconidalthdechf RAKIAP dite cddrefitys in the
Uni x, X Wndows, Linux etc. It should be appreciated

er“f'rose skilled in the art that the invention is not
limted to use with any particular hardware,

e [N A r t I
DR BARE R Bl 1P o, GG 2 162 B oo it it e ik
earpigget 189 1SWSIMWF¢%W‘%M?% a fairly standard
printing user interface. This consists of: (a) a

P 5o OBt O ertiodimet of the iveitiof, 1 whiclf th8 Gk 2R3 Faod fhsitioned

in the base portion 144 of the display unit. In this case, the arms 145 also include ink conduits for
supplying ink from the cartridge 189 to the printer. In some cases, it may be necessary to provide

some form of pump or other pressurization arrangement to push the ink upwards through the

conduits in the arms 145,

ONE TOUCH PRINT BUTTON
A desktop printer attached to a personal computer (PC) may usefully incorporate an “Print” button
which when pressed causes the active Windows application on the PC to print its entire active

document to the printer, without an intervening print dialog.
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keyboard sequences ALT, F, P and CTRL+P, which displ ays
a print dialog to print the current docunent; and (b)
a Print tool on the tool bar (shown as a printer icon)
which prints the current docunent to the default
Wb bol/eda060i t hout di spl ayi ng the print di al ogPCI/AU2004/000317
Di al og-l1ess direct printing has no standard keyboard
shortcut. If the active application is receptive to a
keyboard sequence in this way, then a client
Applarigihion s theae, Wires thepeinter is embsdgpdiima flahpangldigplay gFRINghen the

' : (using the keybd_event or
@gﬁgﬁﬁ%ggg@%@S&ﬁ%@??ﬁﬁéﬁ%%? by queuing the a r%PrL%hﬁ
RespHveapplicationstegeean the apphigption whosapingesy, SRepaf- ﬁE(ﬁY*, which the user
8bEAL et SitcRREiMBS Stigedoditent watibinalsdocunilint diglayed in the active
printing can be sinmulated by appending a
1?8“?“?‘%%9?‘319%9”??‘1?‘6' the keyboard sequence, causing the
Whénthe BHnabuogn tsinchpomedin agirigdr, it impertant that thedpttqngeipates printing to

QUL ' DR ERTRAle for it to init
t;h%@ Riti %%g“%ﬁ”?%fqﬁ&c%&%g%ﬁ cat P'oins such Zé” l\t/%())rn;lllmate
printingn thsidefaulbatvess avhich maY ORI ICHRF CPfevref fLks thsigPrRst pripter-
known as OLE Automation), which allows themto be
controlled by a separ appl i cation. For exanpl e,
V@WBO?W?QQH#$%Pﬁﬁﬁ§®O rosoft applications) - 56 WO
PR BBAQERORGH WydA04 MIGODE Windows copegramaticaityduptruct the active
net.hod whi.ch can ' £

B e L A e S
svad medraniams whidrmadegxpeiedreyrringmest pralipgtiop ypesn t hi s

XEou Tﬁ?%xpﬁa%glhkr@,%inﬁﬁ?fﬁﬁecqﬁﬁdnﬂ' @ﬁﬁtﬁmﬂeﬁ_ﬂieﬁ' bisertting systeral's and
printer by assjgnin e nane .he printer s
REdowi FFe W%&%@?H]?MB?QSOP“‘(%E }’JHRFWE AP RE Ib?amﬁ%t

iPptebiadd byAlisse BallddANthe £F thexthe isweatondsndDfifiitaigo apptihes pagivglar

egi ster running instances.of. thenselves in the
%{1 %&peag]“%sé'ftcrggﬁ e fﬁ&ﬁts?b %/ﬁ1 [f'ti -i nstance
applications (such as Excel and sone versions of

%@Uﬁlﬁgﬁ%@ﬁbﬁ to create a single application

entry i1nt However, nulti-instance, . .
Moy Migreor Hiadors SPrUEAEIOgs. 81 4HRHeen e B oR Ry 5 i gadard prating
SREiftedR6 U bSisGRRa4) aPehioptith dnhite FIend bbually svgessiblh eia the two

] l'i cat.| d the. i cation. i
EobeabisaRien SETE At Crn Ror i g B b i b | ARE o
dootienznbd &) @Print ool om theteolREHshoWikas acprintemicond ybich pnts tcurrent
go%%fl&ﬁ Bl R b G Vichl8 B yingdhd ahdikiOp. HRLL-188 UM&K printing bas

Icatron of"interest 1n” turn, and 1dentify whether
nhetandap kevbeard AU associ ated with the foreground

WitlRAQWe aplicdtidR isSQeMBE to 2AURPOaRAEueNite inthia 940 GieAh eltntipplivation
he foreground wi ndodglv

t i dentified by th

cxB e § AT HErO0R e op Ut ages e (abiif e ke eventor
S@finp@SDKincan) driby qicaing he apppiriacdtibonrd gieRagen (usig the
Kgat\cn’?hqea(iﬂlg)ut, @%s&%n%%gﬂ\dte&ag%@ﬂ% fuﬁcﬂgns?.(:t i ve docunent.

Direct printing can be simulated by appending a carriage-return to the keyboard sequence, causing

the print dialog to be completed without further user input.

AUTOMATION
Some Windows applications, including Microsoft Office applications such as Word and Excel,
expose an Automation interface (formerly known as OLE Automation), which allows them to be

controlied by a separate application. For example, Word (like many other Microsoft applications)
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In the case of a single-instance application (such as

Power Point), the client application attaches to the

server application directly via the ROT entry. In the

case of a multi-instance application (such as Excel),

vid@ogbdseot application attaches to the servecT/AU2004/000317

application via a docunent entry in the ROI. The

W ndows SDK provi des standard functions for obtaining

a pointer to the ROT and iterating through it.

APRkd CRintGD maed elkich uar bé inesked orethe dctive deeuni@iito rist tigalofument
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ﬁnw@mmthWH@waﬂ@@MawpgﬁrnDst appropriate to the
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by setting the active application's ActivePrinter

property, and invoking the active application's

Frei Win@arts SIPE: thivdides standand ungiians {os obipiping @ aeinterio fhg Rpdtand iterating

%%Tgm 3 i GorReH dochBER edthi& if @k RbRGle eadhly &@n&@@ﬁﬁo@me&m

4/000317 consi st.s, Ofﬁﬁ U|ng@h f_ 9 g has the
ﬁﬁqcmeﬂwaf%elaisrsa‘ﬁl fie@ynsEramptic WaHdnT Eorer C:Sf?( Priqgagn ves
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gﬁgw dgﬁgﬂ}%ﬁ}a}/gﬁ Pd)enntJie l”g?#) 68!|R'h Iév§% ﬁ{sngl?astes él}e documd:nt version).
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Becamp khere avsebral gaysdeprogritumatichlly instmctphesyrentapplifation to print its
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il SRS S PPl L TS e P i PR R R, litying
the target printer by setting the active application’s ActivePrinter property, and invoking the active
application’s PrintOut method. If the active application is not found in the ROT, then the fallback
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function). The "Print" button can be a physi cal

monmentary switch or it can be sinulated via another
interface on the printer (or FPD) such as a
touch-sensitive display. In any case, when the user

wWo emeesodoche print button, an event is rel apPem/AlRI#000317
background application on the PC which invokes the
correspondi ng printing function as described above.

The background application nmay al ready be executing,
dongists of waguing thy stapdand mrint- woqauomhsxbolsré seguericy becpnisgl keshdown, P key
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S f:ase the
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11e a%omd%? 1n21}4 tb oy of 2 ofo Q?w%qﬁmﬁegal%gglsﬁgua% 9%1% off H{c %é% bus, but may
shas e ipbitsizal USH donegtion bethveen thfrmmtﬂa@k GPRLaad the ﬁ’ﬁl | c ation
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sever rinters e a I on _can.
obried i s i b oRa e ReRrHEBh o RS R sk ia win
thaietomitef aretrieveth fmmmerc valalild shrage attwbedao the hutlvat ween t h e

B I B b o g
@ﬁu@@m EoRefy, theaikgrtyndanghiqatipromust bmwwghl‘thw@mer name o specify. Since
MNRIGEAE £Sr (RN cHARGE AP hcatiMeto IS the XAREYf &erinter associated with a
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button, indexed by the button’s unique identifier. If a button is pressed which has no associated

printer, then the background application can determine how many printers are configured on the PC.
If there is only one printer, then the application has no need to specify a printer since the one printer

must be the default printer. If there are several printers, then the application can prompt the user to
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nunbered paragraphs: 59 THE CLAIMS: 1. A stand al one

di spl ay device for use as a conputer nonitor, the

di spl ay devi ce conprising: a housing, the housing

bei ng detached froma conputer systemused in

womjoyrsaédoon with the display device; a fl aPCpakele4/000317

di splay for displaying to a user inages received from

a conmputer system the flat panel display being

di sposed within the housing; and a printer, the

splettiohe pnd ca therdierrgd the paerdativulbdiwesn the séiested. peiteqpod the button. It is
H L I

e B L SR p e W

EsumBrinter 8PK fungtips.  pagewi dt h print head extendi ng across

a mpjority of the width of the device; a connection

configured to al.l ow rel easabl e. operativ onnegt.i :
Y %ﬁ'ﬁ‘ﬂlf‘é(r n%%/é‘t“@ﬂ% fpect r?g r’rmﬁ%g?}ng argnfgmgl?agwegym e Bliowing
meiberedpardgaiphst ecei ving the print data and the displ ay
data fromthe conputer system 2. A display device
according to claiml1, further including a print nedia
feed mechanismfor feeding print nmedia to the
printhead for printing. 3. A display device according
to claim?2, wherein the print nedia feed nechanismis
configured to position the paper substantially
parallel in at |east one direction with respect to a

pl ane defined by the flat panel display. 4. A display
devi ce according to claim3, wherein the print nmedia
feed nechanismis configured to accept a single sheet
of paper at a tine for printing. 5. A display device
according to claim3, wherein the print nedia feed
mechani smincludes a paper separator for feeding a
singl e sheet of paper to the printhead froma stack of
sheets of paper. 6. A display device according to
claim11l, wherein the connection includes at |east one
socket for accepting at |east one correspondi ng data
cable. 7. A display device according to claiml,
wherein the connection includes a wireless receiver

for receiving the print data and/or the display data.
8. A display device according to claim1, wherein the
connection is a Universal Synchronous Bus (USB)
connection. 9. A display device according to claim1,
wherein the printer is a process color printer. 10. A
di spl ay device according to claim1, wherein the
printer is an inkjet printer.
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0O 60 11. A display device according to claim1,
wherein the printer has nore than 5, 000 inkj et
nozzles. 12. A display device according to claim1,
wherein the flat panel display nmeasures at |east 14
i nches on the diagonal. 13. A display device according
T}F% TA M 1, i ncluding at |east two of the printheads,
t he printheads being disposed on either side of a

pat t paper is fed f

1 P et Sidmi e e TR i ffien P BiE s i

of dbising,i thiewusirfg baing Hetaghed dfompeqomputer System/usedi in p¢na!yctlon wrth the
displ§VdeGig; according to claim1, configured to enable

printing of standard A4 or Letter ed sheets of

papér® P! digplay; e gsaly et P 0BT M2ES F?&F‘iﬁeg‘ O aSPRPYEr gy stem, the flat
pareDitplagbeirgdissasetwithinalie bp@sprerand 0 be printed is fed

many Litéi dibrfheePinDRARR 2 Ak ]k}g.iheﬂ SBEESEPRAG: bl Oflnd

a re I on acent upper_ e pane
said) jdigpIpya s, vw—‘gtbﬁ the Ufﬂa ﬂi‘ﬁ Haéa‘ﬁdfildirm‘b?aﬂ iiftJr Prﬁmn& H'ié?i PERjtmege. the
padeREthGEMhe @ extfl HiRCRoks aandjodiyadr the ehgith cithe ihiieef | at  panel

dl S Qlc%Eﬁtl&Gfon%uged P !ﬂ%% rggagébﬁ:eo g&tﬁrg r Q‘Jg&g d'lt & tl?el c%gmte’l‘ ’system to

urt her
thetPﬁetmééV-‘i @eiawsieilw, t?s eecevﬁ@rféwnﬂ tiwealidi thet dlsfyi&h éita &p8 ﬁieafymputer
syseich that the paper that has been printed is urged
horizontally as it exits the device. 17. A display
devi ce according to claim1, wherein the flat pane
2. di spl display devise apmaeding fto ¢lpim 1 éir'm\mchlgmg B ppiet gnediaifigd jmgchanism for
fee@i@’ﬁfn@rhed@'t@iﬁ dﬁ)ﬁth@zld@@)prmtmg ganic Light Emtting D ode
(OLED) Field Em ssion Display (FED) Plasma D spl ay
Panel (PDP) 18.. A display device as clainmed in claim
3.1, whisphy dylcasccadivg oelivohphérsih fiig print gnedip fed pahaslsm is configured
to 1:@!;1@91' 1@afePubSn8 Rl BYAROin 1RGSR dilcQith FitlfRFRNM LR planddefined by the
printhead for printing onto print nedia; a sheet
flatpanedPl9-or receiving at | east one sheet of the print
medi a and feeding the at | east one sheet to the
4, p ri mcﬂgggdefvfai; o@dr?ﬂ?é ﬂo @ﬁrm é"‘%\ﬁ&&h the &Jﬁ{% m%clﬂgfégd I{l&ﬁﬂgﬁl 1§ c%ni?gtured
| east  part f gravit di spl ay device
to %@Pt@lsﬁglﬁﬁdeﬁ"ﬁ’aﬁré‘i "‘rﬂmf f"rlp’ﬂ’émdi s pI ay deV| ce conpri sing:
a flat panel display for displaying i mages froma
C 0 m%ﬁ%fajé él%lcg ta&'dlqm o 1 191' d{;vﬂegen]i h]lg RIIAt %{8819 Al lnegllarﬁs% A¥iudes a

rative posit
paper separator for feeding a smgle sheet of paper to the prmthead from a stack of sheets of paper.

6. A display device according to claim 1, wherein the connection includes at least ene socket for .

accepting at least one corresponding data cable.

7. A display device according to claim 1, wherein the connection includes a wireless receiver for

receiving the print data and/or the display data.

8. A display device according to claim 1, wherein the connection is a Universal Synchronous

Bus (USB) connection.

9. A display device according to claim 1, wherein the printer is a process color printer.
10. A display device according to claim 1, wherein the printer is an inkjet printer.
=4
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a printer, the printer including a printhead for
printing onto paper; wherein the stand is configured
such that the at |east one operative position includes
one in which the flat panel display makes an angl e of

O to 45 degrees to the ver 61 20. A_displa
ey .Acfasp}% devfeq PHREHNS 1] I %ﬂm %@m&r ka3 gty ﬂaléér?d@éﬁﬂ“ Yorzles
conprising: a flat panel display for displaying
12I ”ngeﬁs;%%%@é aga)%ttg Cainfl, mhle@ﬁ%e’ flat Fﬁ-elgﬁépﬁ§ %@asurgs at least 14

I ncludi'ng: (a) a printer control l'er configured
inches O fhg diegopalnt * data in a conpressed form  deconpress
the print data, and output dot data based on the

13. dec glrﬁ:i‘srp g ﬁ&% Qc&bﬂ&ﬁ% %‘rﬂa Ll gtmudﬁ qug\@&g&ﬁegﬁlh(ﬂ&&e@lg prgn‘afeads

rece

belggldlspAseg jORy &Fharysu{gé)s) B @:gh gigougﬂ ‘a]plﬂbtae paRerds &d far erﬂtlflg} dhereby enablmg
subdinfiRllaym e G PrifBE Prbohiskagof Ashkdt atpapianel di spl ay; a
printer, including a printhead for printing onto
paper; and a print nedia print path along which print
14.nedifedisplay duvisp hicerding ty clafve 1, spifigured to epghleeiting af standas 4 g Letier
Slzm&h&{slofﬁé &f the print path is in a plane that is
substantlally parallel to a plane defined by the flat
panel display. 22. A display device as clained in
15.c| aidmiigplayt deeiced esqriiing todelsiincle comigpred sichdhat papef foghe pyinied|is fed
mamaﬁ)pi!nﬁﬁypaep?r ﬁgl:’gﬁlﬁ gfect?1 {ehg qu'I'oﬁigi Jﬁrahjtﬁéemcilpﬁeg)édgpl;ﬂ tﬁbtﬂaﬂﬁnel
; S e or feedi
P PP E e e e‘déf?eof& R B o e
displipat st andard print nedla to be printed is supported,
innediately prior to comencenent of printing, such
that at |east an edge of the print nedia is visible

16.apoviel Y G356 PRl oGy F‘H@erf“I“‘B’F‘“%éﬁ‘EYed PSR diseosed, yhen
thedibdiqel iy ueke Wanezh @6 fla Ipsiehaighlay Msudhl thit the bapet the hek e @ipted is urged

hmﬂﬁ%&%?s?SﬂP&é&%ﬁQ: a flat panel display for displaying
I mages ' i ni

roma computer, the flat panel defining a
pl ane; a printer, including a pagew dth printhead for
17.p1 | AldispRly @fcOacpdrdlifi to BrEiehi 10iwhedRCkhxlD panelldispIRCEE 6 ofé dfite following
typQath al ong which print nedia is supplied to the
prlnter wherein at least a majority of the print
pathﬂm§cbamHWM%W(¥%Dthe plane in at |east one

di 1 @8dahi®Dight@mitBak Diode (OLED)
Field Emission Display (FED)
Plasma Display Panel (PDP)

i8. A display device as claimed in claim 1, the display device comprising:
a flat panel display for displaying images from a computer;
a printhead for printing onto print media;
a sheet feeder for receiving at least one sheet of the print media and feeding the at least one

sheet to the printhead for printing, wherein the sheet feeder is at least partially fed by gravity.

19. A display device as claimed in claim 1, the display device comprising:
a flat panel display for displaying images from a computer;
a stand for holding the flat panel display in at least one operative position; and
a printer, the printer including a printhead for printing onto paper;
wherein the stand is configured such that the at least one operative position includes one in

which the flat panel display makes an angle of 0 to 45 degrees to the vertical.
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20. A display device as claimed in claim 1, the display device comprising:

a flat panel display for displaying images from a computet;

a printer, the printer including:

(a) a printer controller configured to receive print data in a compressed form,
decompress the print data, and output dot data based on the decompressed print data;

(b) a pagewidth printhead for receiving the dot data and printing onto print media.

21. A display device as claimed in claim 1, the display device comprising:

a flat panel display;

a printer, including a printhead for printing onto paper; and

a print media print path along which print media is supplied to the printer, wherein at least a
majority of the print path is in a plane that is substantially parallel to a plane defined by the flat panel
display.

22, A display device as claimed in claim 1, the display device comprising:

a flat panel display;

a printer, including a printhead for printing onto paper; and

a sheet feeder for feeding print media to the printhead, the device being configured such that
standard print media to be printed is supported, immediately prior to commencement of printing, such

that at least an edge of the print media is visible above an upper edge of a the flat panel display.

23. A display device as claimed in claim 1, the display device comprising:
a flat panel display for displaying images from a computer, the flat panel defining a plane;
a printer, including a pagewidth printhead for printing onto print media; and
a print media print path along which print media is supplied to the printer, wherein at least a

majority of the print path is parallel to the plane in at least one direction.
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