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Fl at panel displays are known. A popul ar technol ogy

presently in use is the Thin Film Transistor (TFT)
waheapuioghtoe yst al Di splay (LCD), which conpri SesP@mAE200a/900317

of liquid crystal pixel elenents driven by respective

thin filmtransistors. In each elenent, liquid crystal

i s sandw ched between glass plates. A backlight is
BRCKIGROUND behind the LCD layer relative to a position

fromwhich the display will be viewed. A polarizin _
Flappagehflifpiayp peed@awive Avioprak tsehnglagy picgantly musetin the (Thip Film Transistor
(TFIY liqui O/ staB DRAPIAG r(L@D{,EWHi&i EhpPiSésCRartay of Bighill ARG pXBI elements

the other side of the LCD |ayer. The polarizing i
drdven b fespective thip il trgpsistors.o Im@ach iclemspto Hauid grypial i spodwighed between
gMéstplatése AOBAeklighe isSRRiomldRhind URITRD fah& 16184 veas RYBEHiArom which the

TET to alter a voltage applied to the |liquid crystal
displaprilibevifed s Apolapizing screenyis placsd betyvgenthe backlight pridthe k@D layer, and
arlobiRt pO1RHizigSRRA%REl istdkvomldio tfe §the skielodHe 22D @BPerOfThé H;_&erizing screens

passi ng. through the elenent fromthe backlight. This
arg REERRLEd 1 bp svgquaaékywehn@a&yé% respEhioradphfdi ng change

in the anount of light transmtted through the

ol ari zing screens and LCD elenent. Miultiple colors
ubipg thasdrenondig 5y altsy p dplinge appbind fo thekiaud qrystahglemepscauses a change
inlifsRrtatigle s@hQGRAKS corGpatldingly AIRE th&pSisiadfifoflidne as§iH%Ehrough the

can |nd|V|g%all be controlled for each pixel, thereby
elemens fomy thy erigight:  Lhis shangs i priatizaliar caupsfe aeresspanding phange in the
arfRit S lgBitrAmilfed theSdgh S PRAASInE Scriab hndE@Waletentt hose

skilled in the art and so is not described in nore

detail in this docunent. Typically, flat pane
MilitipR) @Yss are ALt By Providlagleach $iRd] 3 m@fifle TRDEpixel element lly
t han Catth Tu%e (CRT dl:igpl geplx clements (usually

ensi de Ra of
el ohT et 420 S S G A R gBHrollgfar Fashipiieh dhereby allowing various
cdldr@bhbpastonand conpact ness of flat panel displays
(particularly in terns of front to back depth) make

themparticularly suitable for situations where a

TieRbibn 4pBratiot of TFTARD §cddehis whll RMowd @ (ki3 SlllddaH thelal and so is not
and have cone down in price

| apt op conputers, .
d@ﬂﬁ??&?ﬁﬂ???“ﬂ@ﬁhﬁﬁ@WWFH-be attractive to many desktop
conmputer users. The relatively shallow front to back

dept h ans that the display can be pushed back
Tw@%ﬁ PHGheisR#YS inguting ANFN I aFfoRIetsKRenive tha Cathode Ray
TUBRTCRT) diEply ¢FicbipdrhideSerforific8 DHorEVer) Whd ¥81aReS lighkness and compactness
E@gmnngd onfort. Flat panel_ displays also enable a
of flag paneldi

s (A QUBRY iRy teFah Pl franh i hagk deptiy qaake them RagiAulprly suitable

fob Situafi@ifs SieteLa WhilhfoatprifiidéataBle! TRET adiubRiufids iMMMpdp SAPuters, and
rtant in sjtuatigns where a wall, partition or

be i [ _
hayp GB A0S M RFECSHUTCIERtDS (T thy Ty 1,5 Ktratiss, g Faspy deskop Remputer users.

Tidirlptivayy $h811v0 from: t6 bidkalefil mdahd AL, thE @MY &h be pEIHed YhckTurther from
f docunents, images, web pages

to print a hard copy . ) n | )
e g i Be pogEibla it 2 GRD iR ey Situstipio Hesl dniae beter viewing
copbrt. PG ihel digpiagealbdIeable AMisdiQo GV REARIErabS) dntd€ler areas than would be
sing.,a suitable cable. Alternatively, th

conput.er u : | LYy, tne
poShIB it ar. i valent Gl PR VhiChaCap ReaimpRFER iNithisiors where a wall,
pattitidhor dikideoit RRéted €163¥YHN b (Bt RExSin RAIHRKIDisphly|i ok Sitkafia.

be bul ky, and tend to take up additional space in a
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

suitable cable. Alternatively, 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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2 WO 2004/ 084060 PCT/ AU2004/ 000317 wuser's work area.
Where space is at a prem um such printers can be

WO pior08409@ or at | east inconvenient. In many BPEEAE2004/000317
where a flat panel display is selected, space is
already at a premium so printers can exacerbate the
probl em SUMMARY OF THE INVENTION In a first aspect

uskN€ woFCSRAL WAME NphdeNis Pt OV bRASuE fkh rﬁm&gs é’eﬂxdbéj irtRLIY or at least
devi ce ¢ rising: a flat panel . disp
oGy | RIS YEFGTA G5 SBTFDERIR s SHEMS Spiesisalreadyiqi a premium,

sofptinfetsedan bx¥Gerbate B@ peoblin. Nt head for  printing onto the
paper. Preferably a viewable size of the printing and

di spl ay devi ce exceeds 40cm neasured along a diagona

mmﬁnphfyppmmﬂmny@wﬂoﬂisplay devi ce. Advant ageously the
nter includes at |east two the printheads, the

I“ﬁ‘rflirﬁtaffg’&td C BERGRHRUpR Bt T PrBpg AR dpley deyicepopgtifing: a flat pane

di$pyofofispMyiidlinfkés"fron B Abdpiitér; ARiCh pritterPihé PEintBinclhdi¥ & BMnthead for
enabl i ng substantially simultaneous printing of bot

PrigR At fRePARET i nt nmedia. It woul d be advant ageous i f
t he pr|nt|ng and di splay device is configured to

C t data to be printed, and display data
Prgfer "g‘ys‘b |V‘§ able sizp ohthe priftiiggiaad displey disyicprrgerdsatficp ’FlFPéured along a

(hﬂ&hﬂbfﬂ@pﬁﬂﬁ@ﬂh&ﬁkﬁﬁy@@Mkce i ncl udes a connection
configured to allow rel easabl e operative connection

of the conputer systemto the printing and display
AdlaNtagdusly tHe priofee intludes ithéhst ol thé peihéada Nkt pritehedisSRimYdisposed on

o B SRS ST AL BSOL Y 0 bty

sirBiiltan €S prifii of B6th ePLTdhd 1int Shadia cabl e. Preferably the
connection includes a wireless receiver for receiving

the print data and/or the display data.
It Al bt agamtdgdoys if hlfé ;ﬁ‘rﬁiﬁﬂg?&‘ddl dosplaly Hevcd 8 cMETgBAU to receive print data to be

chrono s ,Bus nection. It would be
Prﬂﬁe@aﬁﬁlﬁa‘&e ydatp fo Wés Lw‘ﬁ ORG SQRRUET ey devi ce
further includes a paper feed nechanism for feeding
SRRl b PANUE BT 5 BB bt BrGPARERy giow et
opExlaﬁvdeiiﬁéctlf)@ Gﬂth%&hﬁtﬂéx’sd%tbrﬁ t& _ﬂﬂ:fﬂrﬁtiﬁfﬁind Asisddvicefot RBeiving the
r suﬁe%ant |q% é&&r allel in at east one
@s%’ ° YRS SEHE-def i ned by the fl at
panel di splay. 3 WD 2004/ 084060 PCT/ AU2004/ 000317

Advantageously the connection includes at least one socket for accepting at least one corresponding
data cable.

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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Advant ageously the paper feed nechanismis configured

to accept a single sheet of paper at a tine for
w@edioanssoen Preferably the paper feed nmechani snP¢TialU2mes00317

a paper separator for feeding a single sheet of paper

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 i nkjet '
Advpipgenusly thepapsfiferdaperbmism ifeopiguseddp apcepa jingle sheptonfpaper at a time
fopphimin®r . It woul d 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

Prefeetdlyothe paplRAtebd InBERAHER iMdhhded a Bﬂﬁr RdRAfor itk fEdthglaQ¥ingle sheet of paper
stantially simultaneous

printin t hereby enabling su
toﬁt;‘f ?ﬂ’iﬂ}?gd g?mlﬂdlaﬁ%?ﬁsﬁé‘“és fiPapersheet of paper. It woul d
be advantageous if the printing and display device is
C nf'ggred tqQ enable printing of standard A4 or
EE%FP%P SPIIUET IS} VRPess eflonPaBie . 1t woul d be advant ageous
if the printing and di splay device is configured such
hat paper, to be printed is fed manually into a paper
A ‘Qflﬁg‘?qlfgf't}&iﬂ“@@f‘:?aPF@‘J%aﬁ@an roma region adjacent the
upper edge of the flat panel display, past the
i nthead.for printing, then out of the device
Prg faz?Lyetﬁ? p‘E‘t?T(B‘ﬁk‘F“’reé‘&’g‘g’W inkird np32le8- panel di spl ay.
Preferably the printing and display device further
include% curved paper. gui de di sposed, when the
Aﬁ%WV%%mF§aFﬁ“B§é§a@@ WO RTHEETS | at  panel display, such
that the paper that has been printed is urged
R By e s e o Pt o of
prihthebds(]the Grifthysdt BindMisgds@or( dithéd)sideldf a Ghtll Mrbeghl ! the paper is fed for
Emtting D qde ED) . ¢, Field Em ssion Display (F%[?)
pripting echy epg pe g&%@%ﬁé‘?f Sypipyeous RStng oyt sidese! 2 sheet of paper.
PCT/ AU2004/ 000317 Advantageously the printhead is
con ured to recejve hal ftoned print data_to be

[ ed print ¢ -
It ﬁ‘i"l“[ﬁlt PRREESPYTe! Yt PRAUDERT disply dewpals| spofigaegiq fraplggprinting of
stahidshd Qi4sdp I atyer dRwd éheetk bf gab&t | ncl udes a hal ftoning unit
for generating
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 panel 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)
c. Field Emission Display (FED)
d. Plasma Display Panel (PDP)



hal ft oned i mage data and supplying it to the printhead
for printing. Preferably the printhead is configured
WO 200p084060 phot ogr aphi ¢ i mages. Advant ageous| ype¢Ti&aUu2004/000317
printhead is configured to print imge and text data.
Preferably the conputer systemis a personal conputer
Advant ageously the printing and di splay device further
conprises: a flat panel display for displaying innages
froma conputer a_stand for holding the flat pane
Adyagigeepysly gheapringised i sopfigurpd s tepeivs, habftaned ppintj datacte betphiated onto the
prittt ifefigr i ncluding a printhead for printing onto paper;
wherein the stand includes at |east one receptacle
configured to accept at | east one repl aceabl e ink
PrefEdbly ﬂﬂeprirﬂing a2l RiMpYdyN@evidaK e NfciMel " Riiftoning unit for generating
Preferably the printing and display device f urt%
halftonsd image data a@fb%uaplmﬂ ide theppinthegd foeprétitipgng print data
froma conputer; a flat panel display for displaying
I mages received froma conputer; a_ printer, the
Prﬁfeﬁ%{yeﬂ‘e iPFBtheadi inepniicyred i prshpbotesrapbiciimegasg ont o paper
on the basis of the print data; and a data connection
hub confiqured to allow connection of at |east one
Adraptassousls theiprigthged is senfigyred fepring imageiapdytestridtadi spl ay
devi ce, enabling the data-receiving device to receive
data from the conputer. Advantageously the printing
Prgfserblyi t&‘b?"&%l’u&é\?xs&e@l is gipeseel epRYarses: a flat panel
di splay; and a printer, including a printhead for
printing onto paper; the device being configured such
A@‘ﬁ‘&iage%} Yithe peintng japd) display frajser fugbernepoiprisent e fipfapanek display for
didytReiagbetrbhad coanedr; 8istiRd 3% Rding R ;ﬁﬁcﬁ &AayQh an operative
passes behlnd the flat panel display and'the
Positietand dPriptsr dbs nglt?fdn‘-"é“‘\ﬁgewlﬁﬁhﬁ% $ortprighngognte paper; |wierein the stand
in618M8 | at UaSPbY recdPiRicCéARYred '&?a&ref)tniﬂ 1843t @ﬁwreglaé&lbﬁymk cartridge for
device further conprising: a flat panel display;, a
supplying @ik to thePrigi¥r-ng a prlnthead for printing onto
paper; a nulti-sheet paper holder; 5 WO 2004/ 084060
PCT/ AU2004/ 000317 a paper sheet separator confi gured
Prefsradlyshe printing 2ad display deier fughes pmprisspnar data qoapestion for regeiving print

daRAR6h NedrsifierS MabpiiR] Mispioy tf(;}edugﬁidymghﬁﬁges received from a computer; a
Advantageously t he pr|nt|ng and di'spl ay devi ce further

Privgsiyhs Brdger inclyding a praihad fr pFRtiRE qoén PagFisyy thg /Pasis of Hhe et data; and a
datd QFhettie® KM E&ifiguRAdo allow connection of at least one data-receiving device to the

printing and display device, enabling the data-receiving device to receive data from the computer.

Advantageously the printing 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;



a printer, the printer including at |east two the

pri nt heads, the printheads being di sposed on either
weae/ogfoc@ pat h t hrough which print nmedia is fed/ATe004/000317

printing, thereby enabling substantially sinmultaneous

printing of both sides of the print media. Preferably

the printing and display device is configured to

receive KB YeSarhtOr &%ﬁgﬁb@fo%gpaﬁ'z{té)m&gle 5&@?’&1&%& 'from the paper in the

system t n ay deV|ce I ncluding an

i nt er f ERET h QﬁﬁfBéWWEYgﬁh?P@@ receive, via the

interface, input froma user |nd|cative of a print

command; send, fromthe printing and display device to

Advaatageomly therpriatjag anddisglay ﬂ?\fwe frgkfr eemprisesecei ve, from

the cogmut %el&ﬂs%ia?%%ldyﬂlgrlﬁ§@9 lﬁ%ﬁl 4 @ndpti€r; Bhd Nt
request, a docunent rinted; and print the

documeAPrinten, the nsigies H)alua@g ét:lsas{ Feo the E@é‘?ﬂadﬁ, the @riptheads being disposed
provi deg efhd? sidB bi Qﬁatﬁ Bfoubh SEAYprEMEES 1sCf9(mi’fr bfthtiHg: théreby enabling
flat panel di splay for spla ing im roma

conmput &ybstagtially sppplfapgoup printing of beth SlleSa‘tf%'ﬁa’ﬁ@ melizg | gy

in an operative position; and a printer, the printer

i pcl udi ng a, printhead for prlntlng ont o paper; wherein
Prefgeably; the,printing [apdidieplay devicsdt configured tutsecavsl docwments tg e egnted from a

coh@uf%ﬁ @@mn ﬁfe Ehﬁtﬂ@tan@ BRpla$ 9&@&&}9@&&g dﬂKnt@ﬁJcTe Tdnd gan% Edifigured to:
supp printer. Preferably a viewab

si ze ofeCFWé» Vpartihﬁ nteatgoe HPULATQIP P 45eT dndicativ %‘M@étr@mme%

measur géhdafr&h ﬂle%nnﬂhﬁf"eﬂﬁ RiRpl1af e difle tothé Qnkpie: %ﬂm{j h PRAt3¥quest;
devi ce. Advant ageous the at | east one receptacle is

f or med 'AVE PR ﬁemwterrﬁyaﬁmtaﬁ% ingkespogse tp thepsint Feqpest, a document to
advant@g@&ggih&ithe printing and di splay device

further 1ncludes at |east one ink duct configured to

suppl y Pipih ?&Bﬁ??ﬁe cartridge to the printhead when

the cartridge is engaged with the receptacle.

InRrseécdabeyt the Ere@én't ﬁiv@ﬁtldngﬁéx&’&ﬁsa pRintinE AR didpe detiSe comprlsmg a flat
r|ntheads ri nt heads bein ;ﬁoosed on eithe

vl sy Tor d&a{awne Hp%ﬁmﬁomcemaﬁq, Astanlar Bolding the dakrgnel display in an
oplfatitd pdiBions 41@raGRited NROPridi& Mﬁlﬁﬁgai‘%ﬁrﬁﬁéa?{ forsthHA SHEPAper; wherein

grlntlng of both sides of the print nedia.
tnb e ingidss ot e PrUIsTBIEFiS SRR Ap aesRRtab eat §peyret>lﬁ@cable ink cartridge

ﬁpﬁ@ﬂy g@mﬂﬁ@wQM§ﬁiay device is configured to receive
print data to be printed, and display data to be
di spl ayed, froma conputer system Preferably the

PrifeiaBlyl 1Qiewable diz8 PIf abe Hi@Ming Anll Wisplad @Rvide RREBY0A measured along a
configured to allow rel easabl e operative connection

diggonglg m@@ﬁﬁﬁ@éwdgvg¥%ﬁ?Wﬁ the printing and displ ay
device, for receiving the

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.



print data and the display data fromthe conputer
system Advant ageously the connection includes at

wo emgsone socket for accepting at | east one PCT/AU2004/000317
corresponding data cable. Preferably the connection
includes a wireless receiver for receiving the print
data and/or the display data. Advantageously the

AGARNBEIuEI) el psmanémd%m? lievdeS LUnBRRLE toau&lde%ﬁ)daaa to be printed, and

connection. Preferab he printing and display device

digplay dsfatp be dﬁSﬂéYeGdfé@nacwwr sy nechani smfor feeding
paper to the printhead for printing, the printhead
bei ng arranged to print onto the paper.

Praferablyt the Ponang anddisphapdavice degdudes erannestion eonfigwred gupliay releasable
opefatifO 8drnb@idn lof heRBRBhteS YRR IAB thAbrinking %ﬁ@hl&;ﬁﬁy ddvite aﬁ)r recelvmg the

| east one direction W th respect  to a pl ane defi ned by
print datp pagd the,displpy ditastsors he cpmpitersysem. t he paper feed

mechani smis configured to accept a single sheet of

paper at a tinme for printing. Advantageously the
Agvaglageougly &lerﬁem?afrhﬁrslmlvm RijersEong speksilor acspniing pideast ene corresponding
ddt£&dieng a single sheet of paper:to the printhead from

a_stack of sheets of paper. Preferably the printer is
Prgfepblycte conpenttigp inshurles gy irelespepgeiMer deferarrisiing thepring data eed/or the display
ddts an inkjet printer. Preferably the printer has nore

than 5,000 inkjet nozzles. Preferably the printer is

a page-width printer. Advantageously the flat pane
AdlasRbMsITBRTHARS G is h ERStrsdid ahélﬁ&%ﬁs B (UQB EinRseinR! -

7 WD 2004/ 084060 PCT/ AU2004/ 000317 Preferably t he

printing and di splay device includes at | east two of

PrefR@ibR thé bﬁ'ﬁﬁl‘é%ﬂd Hfﬂﬁlaﬁ BévidenS Fclther PEIAS %a%&oﬁ&ﬁm%amsm for feeding

either side of a, pat hr ough whi ch the paper is fed
papgyto B}fﬁpﬁlmhﬁ%j f°’t‘ m@w f‘errmﬁ}e?%em&%@seéﬁ? prgt|opto the paper.
simul taneous printing of both sides of a sheet of
aper. Advantageously the printing and display device
A ‘@n@wﬂg theaper Seed mashanisgy is ﬁ@l}fwgregfo RASHIOH Hhepaper sghstantially parallel

inlalehs® bnediesbnSNaftHe@hio PBJQEJdeﬁﬁéﬁéﬁh@ﬁét)baﬁéi‘ @isphy.Nt i Ng

and di splay device is configured sSuch that the ‘paper
to be printed is fed manually into. a paper path that

Préfef2851 5 RRQ HechanR i§ cb 1 8RB e dindid1éhe R Phiper at a time f
eggesgfe%ﬁgrflatecpanef éfg%?gg p(ﬁg théﬂprfnthgggra 2 Hme T

PHOYRE.pr i nting, then out of the device adjacent a | ower
edge of the flat panel display.

Advantageously 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.
Preferably the printer is a process color printer.
Advantageously the printer is an inkjet printer.
Pl;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.



Advant ageously the printing and di splay device further

i ncl udes a curved paper gui de di sposed, when the
wa@lewito8066 i N use, beneath the flat panel di spPEiyAUSWEM00317

that the paper that has been printed is urged

hori zontally as it exits the device. Preferably

wherein the flat panel display is of one of the
PrefetabBWhE @ril: d_displag We® | at (¥ Y ' i

COLh pop o e Catg PRl Rl e i
bqggsdbquved(op Egj}er pidg efap gxmugy wpigh ghe PEPIDES) fed for printing, thereby enabling
subsbrll R IR HMeYustpatRY ébbihafids bSa melbigdpeed to receive

hal ftoned print data to be printed onto the print

pri} . Pri )

Athgaiageoupy drearmting andriisplayidsyiraiy capfiguamdsp leaaplegrryting of standard Ad or
Ldtief §in@rshdetcdrpgiRe @ hal ftoning unit for generating

hal ftoned inage data and supplying it to the

printhead for printing. Preferably the printhead is
PreRAbiyIME Qfindiny Mdi d¥plRY 8 iPRRtiSurkd"REE Shat the paper to be printed is fed

Advant ageously the printhead is configured to print
manypalily infh2)papgy patly thagdirectsythss Rapenrgm a Fegieipadingens theippereadge of the flat
panél dspRO! FSHRE priiERy! Fo brintlds, MBHGH oPBie BENRHIROGPH Bowef edge of the flat

the printing and display further includes: a flat
ImﬁﬁﬁéPhdisplay for displaying i mages froma conputer;

and a printer, the printer including a printhead for

rinting onto. the £aper. 8 WD 2004/ 084060 o
A‘E’@‘T‘F&G@E pAheoRitnting apd digplay devigs feberrincludes @<curved pasr guide disposed,
wiRthithe detie 816 ush, Béleal tHelilat fdE] didptdyUERR thaPthl B4Rr that has been printed is
connectign for _receiving print data froma conputer
urgedihogigontallyas it gxitstheidevicss ~di spl ayi ng i mages recei ved
froma conputer; a printer, the printer including a
printhead for printing ontg paper on the basis of the
Prﬁffcwﬂky wherginthe Satpanel 4isplay s f preseflithsfoloming e gur ed t o

al | iCoRs@ardisplly @fcryt | east one data-receiving device
to t e,printing and disglag devi ce, enabling the
EPkbc

datyssniclistyiEryting Plieds (9 eive data fromthe

coumgagmggbﬁnmguy@qﬁg advant ageous if the printing and
di splay _further I ncludes: a flat panel display; and a

pr ifrasEp DisplayiFaes! PR print head for printing onto
paper; the device being configured such that, during

rintinq, t he, paper being printed_ passes between ) ,
Advantageously the printhead is configured to receive halftoned print data to be printed onto the

print media.

Preferably the printing and display device further includes a halftoning unit for generating halftoned
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 panel display for

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

the paper.



the flat panel display and the printhead, or passes
behind the flat panel display and the printhead
WO edoabs4e0 t 0 a viewi ng position of the flat papelt/AU2004/000317
di splay. It would be advantageous if the printing and
di splay further includes: a flat panel display; a
printer, including a printhead for printing onto
paper; a multi-sheet paper hol der; a paper sheet
It SERET 8¢ Qlivaspidug W d tpﬂnﬁx?goﬁfda&?pl% Mgrl ﬁwﬂﬁ&er (ﬁxﬂeﬁénnectlon for
fromthe papér in the paper holder for sup
TeRRiYipg a@r&dgtal fronpa spmpwer; adlah panghdisplay for dtsnl@wpg iimagep geceived from a
coripitedtiaBnRY, tefrinhie [ncluaﬁlg YdBBtheadForl ﬂrﬁﬁm@@rﬁ@ bap@f &ptlh@Uasm of the print
for dlsplaylng I mages _from a conputer; and pri
data: @nds dat enngcken bh cﬁgﬁmed ta aliw eqpgedtion ofat ﬂqastma d@a—rqcmwg device
toﬁhé ﬁhﬁﬁ%d&dbﬁép‘ﬂg &VRE oéﬁglu%nthe %htta I?@Jelvﬁigd@evg:g t6 r@3E data from the
hrough which pfint nedia i s for printing, thereby
“@Hﬁﬁrlng substantially S|nultaneous printing of both
sides of the print nedia. It would be advantageous if
It WoB1dE hdMahBgeoaNE tifdi Erﬂltﬁg aflEHsES fuShér Afdagur ed to
recei ve docunments to be  printed froma conputer
sysyfatpaneldtisplai #rd ng and di spl ay device including an
| NtaJrinfe Snclifkth J}ﬁ»lnﬁféad P Pkt g ToRd dafer; F €CEI Ve, via the
interface, input froma user indicative of a print
corthedsaice b@ﬁ@ccnﬁg‘aﬁﬁi s thek, Aring Ryinting theingpar hgingxntedpassss between
t NQhe ARDHHAEY d1§1§{§}t 48 the é&fn {He4d, TP Pe&ed betﬁ&ﬁ% Vit pﬁﬂe@ Msplay and the
t he conputer yst em an n response to the print
r eiigthead rg aHchte Avipingpogigion af}thﬁﬂwaneéﬁaplpy int the
docunent. 9 WD 2004/ 084060 PCT/ AU2004/ 000317 In a
third aspect the present invention provides a printing

It wauld e §‘b1aaf?gf‘@éi/’|f8@ RiEvipe pag digplayfugher includesinect i on for
r eGElaypdhgl dipldyt data froma conputer; a flat panel
dlsplaé for dlspla¥| g i mages recei ved froma
o forPpRtingoBto PRPRE] udi ng a pri nt head
foajgmﬁ@gkﬁgpqugkpaper on the basis of the print
data; and data connection hub configured to all ow
CorfrhaRer |S]éfﬁt wparger ¢opfgyredioscpamie asingle pangr vigetdom de papsr in the paper
t hewoRiet Bt upplydthe Bistay device, enabling the
data-receiving device to receive data fromthe
conputer. Preferably a viewable size of the printing

It ¥66ld 8k SdlaAigdBYiFBR FHEIBE BRI A (IRRS HcRded! ONY @

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.

It 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.



di agonal of the printing and display device.
Advant ageously the data connecti on hub operates in
waewengimnce with the sane general protocol as pthavzimtacn3l?
connection. Preferably the data connection hub is
configured to receive data fromat |east sone devices
connect abl e thereto. Advantageously the protocol is a
Uninigr : t t
Inpr i g g(si;f%t BY Bﬁe@!n@ mﬁtloﬁt’ﬁﬁo@&& a%ﬂhm% Iaﬁ({ ?i%;g&ggéﬂc& Jaﬁxlpnsmg a data
cogaestion foacreq;rvmgnm daarfyomp ﬁevomputpra@a@qtm dispiay for dxsplaymg images
re¥dRid Sioth 4 é@npgfe?ta%ﬁ'ter' the pritfrer frichiifing & Wlﬁ@gﬁ QHﬁtké Jnfaper on the
printer includes at ? wo t he prlntwea
baﬁ‘ls ioh thecpaint dasesi ang aonasapmwn@m hubptanifigured tajallayf camnestipn of at least one
datdWeQuigthRg WG toPtht Printes b H§ﬁ)l£}e devi¥ eRdbliR 'tlﬂ:gdatf% &@&%ﬁg device to
enabll substantial 'y simultaneous printing o
regqn(fégtad?ont thecompuier. media. It woul d be advant ageous i f
the printing and display device is configured to
receive print data to be printed, and display data to
Prefgralysp Visyakle size ohthe puntipatand display ddevicperdeadsaffiom mpasured along a
mgkhﬂggngpﬁggmghggk y d8)dece i ncludes a connection
configured to al om1re|easab|e operative connection
of the conputer systemto the printing and display
A&iﬁﬂﬂagc%uslif e cfaﬁ%hﬁ’e'c% fulbperlel M acdétishcd %httﬁkesagie%@ﬁé?éd protocol as
data from the conputer system Advantageously theé
the daiheRnnecHiAni ncl udes at | east one socket for accepting
at | east one corresponding data cable. 10 WO
2004/ 084060 PCT/ AU2004/ 000317 Preferably the
Prefgrehlycthp glataj sanerties hyb \ip cenfiggeed, tacrepaiesr daty drope alelepst gme devices
cohhRtaBleltidretslat @ and/ or the di splay data.
Advant ageously the connection is a Universal
Synchronous Bus (USB) connection. Preferably the
A@%ht@ééoﬁg%ﬁlegrdédc%pﬂs ayjnﬂ@yshpsamﬁmﬁda@iaué g-@{oe&le_s a paper
feed nmechanismfor feeding ™ paper to the printhead for
printing, the printhead being arranged to print onto
PréfeRbR ARG rotod] R GSEPY ¥r UBB 2paPer feed nechanismis
configured to position the paper substantially
parallel in at |east one direction with respect to a
A Bri HafdipRY devicd &%oxfdh%tto RANGhe &F ;ﬁpa'g%hs s, 'v@ﬁéreﬂlg the protocol is
and display device as clained in claim 13 or 14,
IEﬁﬁb}éln t he paper feed nmechani smis conflgured to
accept a single sheet of paper at a tinme for printing.

Advantageously 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.

It would be advantageous if the printing 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



Advant ageousl y the paper feed nmechani smincludes a
paper separator for feeding a single sheet of paper
wo eoottlogtopr | Nt head from a stack of sheets of paper/Au2004/000317
Preferably the printer is a process color printer.
Advant ageously the printer is an inkjet printer.
Preferably the printer has nore than 5, 000 i nkj et
Profe7ably@Be confA€LVion rRBBAUSYiYeldsh Rec Bk érTbErecdivinghP paR dWadhdor the display
?rlnter. Preferably the flat panel display neasures at
d¥% a5t 14 inches on the diagonal. It woul d be
advantageous if the printing and display further
i ncl udes at |east two_of the printheads t he _
Adyaptagqously thesennegtion is p Jaiversa) Syashronops Bug(®/SB) copngiop:
t hrough which the paper is fed for printing, thereby

epabl i substantially. simultaneous printing of both .
Prgfg—ffgl;v fB? PENWeand %?Plagaifw fwsther dnclides, 2 pRrer Sesdrmechepism dor feeding

pafer3p HRYrid@eddclr printia®hd SHHIRAD bnLnARE& 1B plifttdnfh&paper.
standard A4 or Letter sized sheets of paper.
Advant ageously the printing and di splay device is

Préferibiyghd papesSteedmedhahisHaP@fib@ed® fokiidh 8 piaﬁerfs@dgtantially parallel in at
manual l y.intQ a paper path that directs the paper from

least ?‘Z&j{ﬂa iogyyithrespect i PlaRsisfinedRydhe flatipaeel displey. 11 WO
2004/ 084060 PCT/ AU2004/ 000317 panel di.splay, past the
pr.int head . for printing, éhen.out of the device o
A ZHf dsplay feyicetfglaiped trdaim Ly or Iganhreigitignagss, feed mechanism is
cobfigiref t8lataept \engdé dhbétioh Bapaial adinsdXbApridtiayi ce further

i ncl udes a curved paper gui de di sposed, when the
device is in use, beneath the flat panel display, such

Advadtagdolily fiRpapertfbbdtmddBani e ROIuBES I BaPek deParstbiORf feeding a single sheet of
hori zont al | s it exits the device. Preferably the

papgriet Qﬂgﬁhe%‘itg‘ﬁ‘i‘ %?aq?‘é)félfeeﬁr? PPFET-t he fol | owi ng types:
Liquid Crystal Display (LCD); Oganic Light Emtting

I)%%oge OLED) . Field Em ssion Display (FED) Plasma

reseRpy fis A RBPGSFS RIAY RAMSGeousl y the printhead is
configured to receive halftoned print data to be

rinted onto the print nedia. Preferably the printing
‘Mgﬁﬂaﬁ?gﬂngpﬂﬁWTEégFﬁwqﬂﬁP“}ncIudes a hal ftoning unit
for generating halftoned inmage data and supplying it

t he printhead for printing.
Pre eragly th«J0 pr{nter as more than 5,000 Enkﬂ:(tgnozzles.
Advantageously the printer is a page-width printer.
Preferably the flat panel display measures at least 14 inches on the diagonal.
It would be advantageous if the printing and display further includes at least two of the printheads,
the printheads being disposed on either 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



Preferably the printhead is configured to print

phot ogr aphi ¢ i mages. Advantageously the printhead is
wa@eoniiogosed to print inmage and text data. PrePer/abbop4/000317

the conputer systemis a personal conmputer. It would

be advantageous if the printing and display device

further conprises: a flat panel display for
paféIURbRY, fas thdmiRad o BHAfEOMPYLR bt thd Qi@ JfabdHt §lowel Qe of the flat

printer including a printhead for printing onto the
papelisplay| t woul d be advantageous if the printing and

di spl ay device further conprises: a flat panel display

for displaying inmages froma conputer; a stand for
Prﬁ%Taa]yﬁlée prHing pog dlfpgqygeviaq: gﬁqharyinq:lp\deglq cgrﬁgqr papenguide disposed, when the
dePRE i inQRe, RGP A ia8EL didplE, Rich M8 khel JaGrUrllt s Been printed is urged

pri nt head for printing onto paper; wherein the stand
horigentallyens itgxity thedevigsne receptacl e configured to accept

at | east one replaceable ink cartridge for supplying

ink to the printer. It would be advantageous if the
Preferahlyithgyflal nanchidisplpyaiy ofiengiof theffolfavwieg tyeeshpri ses:  a fl at

pangduidlcsplapispiand ., WO 2004/ 084060 PCT/ AU2004/ 000317

a printer, including a Erinthead for printing onto

paSueani¢ khightdamifting Dieded§LEBf i gur ed such that, during

PripMid BRissioh ©iPBPEFERLI Ng printed passes between the

flat panel display and the printhead, or passes behind

t h&lepaPiphaydandi®&May and the printhead relative to

a viewi ng position of the flat panel display. It would

be advantageous if the_printing and display device -
Advaptesropsly Hiegirinthead is canfigusgd tggersive dialfioned prinh dafate, pe printed onto the
prinf@kdigli Ng 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

ProRRAsH thdprinfifg ﬂﬂﬁﬁdl'play Riedicleturth@inchidePs Malfk Shide it for generating halftoned

. printhead. 1t would be advantageous if the printing
imggeidatn agisuRplrRg it todhs printhrad fr pRpingses:  a flat panel
di splay for displaying images froma conputer; and a
printer, the printer including at |l east two the
Prﬁfﬁﬁahkymgl}hee@é copfigyreddoprnt photagraphisinggess on  ei t her
side of a path through which print nedia is fed for
rinting, thereby_enabling supstantially sinultaneous

Adyrntageonsy B PEBbeAdds epndiegrrd torpainpinage anddgt data.

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



It woul d be advantageous if the printing and display

device as is being configured to receive docunents to
weooposstsed from a conputer system the printipgr/aneho4/000317

di spl ay device including an interface, and being

configured to: receive, via the interface, input from

a user indicative of a print conmand; send, fromthe

PT i I Prinfed, ifdheltish Wa@%?ﬁﬁh&%nfd’lﬁp&?”pm er system a

print request; receive romthe conmputer system and

i n thedsyish being gonfigures pych that, dutirgsrinting, dishane eing priged passes between

th® FlatbR6l; dishl 46 ithY prirdfieadl Qz PAIRES behlnd tRe i Wahd? dRPR$Ghd the printhead
he present invention provides a printing and display
relvs 0@ VeOHRs positiep of thy flay pgpel display- di spl ay; and a
printer, including a printhead for printing onto
paper; the device being configured such that, during
It yiepldibe advantageous, i therPrisingd shspley devigrfuhes coepiisesn  t he
fl a,tﬂa@pﬁﬁidigglasypl ay and the printhead, or passes behind
the f]at panel dispIaX and the printhead relative to
a A REiRfeRdneting 3 Rginthsad foR @rintngonionaen di spl ay.
Pr ef giiakheet papét 1@ € size of the printing and display
devi ce exceeds 40cm neasured along a diagonal of the
pr i4rRapsighesh epafpiop ponfisred fassparatga wipelo pengr sheatdm the paper in the paper

hotdef FA QRG3ihtheadddvant ageously the printhead is
di sposed adj acent a | ower edge of the flat pane

di splay. Preferably the printhead extends

It Ro6ld 6 BdvahtayeouMTee ﬂrﬁiﬁngjﬁMid_ﬁsﬁla}' Qevidt MAker comprises:
Advant ageously the printer includes at |east two the

pri aﬁ%%’ﬂ%‘?“ﬂ‘%é%‘ﬁf%ﬁf@dﬂ’ég%é@ﬁ’ga WpgEEead on  ei t her

Si Gepridter,h® pifter iE108IGE) at¥BASE FwdPtht PHnoABHL 3hd SridtiREddd Wing disposed on

prin uﬁg, t E@fbx %gg ling substantially sinultaneous )
either 5itS fgt Reth therugh whiphprigt media ited 49r nRBtng: thapsbyreapbligg yubstantially
sithil€anpdus PG oZB6th didsPdade Y me@al S configured to

receive print data to be printed, and display data to

be di spl ayed, froma conputer system Advantageously
It tWoRldPBd Adviaft@gedlsl iftthé Rliftingdidl displiyngditdes i beiRRREAAJURA to receive

configured to allow releasable operative connection, )
dogymentstochspriftes fram < eampuist syery rthe, priptig-and diplay| deyice including an
in@E¥deCad beRE colfRaRdYe:Ng the print data and the display

data fromthe conputer system Preferably the

coRFRELE Bhthe HE?%&%@P&% frong g wper dpsicati yrafgiprintromarangpt i ng

at skRREbmNSprinfihg SRRy HeviER tthe EcMuler 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.

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.
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Advant ageousl y the connection includes a wreless

receiver for receiving the print data and/or the
wolc@phsyedat a. Preferably the connection is a RT/XE2®ak00317

Synchronous Bus (USB) connection. It would be

advantageous if the printing and di splay device

further includes a paper feed nechanism for feeding

paper to the printhead for printing, the printhead

being arranged to print onto the paper. Preferably
Advaatagepyely thegaigthaaddih disposed 4diacens aflowpn edge of thedlatpantlslisplaye

paper substantially parallel in at |east one

direction with respect to a plane defined by the flat
Preferably the riinithepd exienda horingalolls Iwhen the dpvigsde irfused nechani sm

is configured to accept a single sheet of paper at a

time for printing. Preferably the paper feed )
Adraptageuslnthepringed decludepatgeast eopthe atimgeafib thef pringiieads being disposed on

. . r .
o TR UP ugh VAR, pr S AP S s, 1A GAGEE substatially
sipgifaneeys pogtineod Bath sidegiefdbe pripéogdipy the printer is a

process color printer. Preferably the printer is an

inkjet printer. Advantageously the printer has nore
Prefemblysthe @ontingkgnd: dispday desise is maméigered iy 1eceiie Pt datacte begprinted, and
dighlBARE WbElilp IR V&  chENARLARGOUS| y the flat panel

I spl ay neasur’es at |east 14" i nches on the diagonal.
It woul d be advantageous if the printing and display

A@j\%mag&)ugly Cth&! 985t ah® 1l RvRE ﬁﬁﬁda@?% Rbheadsy cor%i@@red to allow

ri nt heads bei ng di sposed on either side of a patl )
retepsablgPeTaHY T ponnpsiop b dhe fognputey syem e thet prisging andydisplpy device, for
reiARg ind ?ﬁﬁttmtaﬁmﬂe Alshidy S4B ANEQMDuRf &yJelnd Of both
sides of a sheet of paper. Preferably the printing and
di spl ay device is configured to enable printing of
Pé&%%ﬁgcd%ﬁecﬁﬁn bRIHES at 1686t%R6 so%ﬁ&?&sac'%tiﬂgaﬁ%ast one corresponding data
Advant ageously the printing and display device iIs
caplsnfi gured such that paper to be printed is fed
manual |y into a paper path that directs the paper from
a region adjacent the upper edge of the flat panel
Agdagiggepysly Hesconpetoninplndas @awiraless reseivertfpigeeiving thepgint ¢ata and/or the
dildi& fevi ce adj acent a | ower edge of the flat pane
isplay. Preferably the printing and di spl ay device
further includes a curved paper guide di sposed, when
PeRBbIyIRY cofreltniidla URSersd? SPRBIRols Husi(USB) RaRkliodl spl ay,
suchthat the paper that has been printed is urged
horizontally as it exits the device.

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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Advant ageously the flat panel display is of one of the

followng types: Liquid Crystal Display (LCD);
w@e@answedi ght Emitting Diode (OLED) Field EmPGBHATZN04/000317

Di splay (FED) Plasma Di splay Panel (PDP) Preferably

the printhead is configured to receive halftoned print

data to be printed onto the print nedia.
ANAYRRALS e DriNret B8 pRICkAChIBIp@Ad. di spl ay device further

i ncludes a halftoning unit ?or generating halftoned

i mage data and supplying it to the printhead for
PrefetaBlyl tAdprinter 3R iRGQ4HARA060 PCT/ AU2004/ 000317

Pref erab t he rlnthead is configured to print

wa&a&@wzlbﬁe@ﬂpﬁﬁ@éémrwh@f oPUinkick 108zl i nt head i s

configured to print image and text data.

Advantageously t he conputer systemis a persona
Prefsra8lyithe printer isgpase wikkh Q@Vﬁhtageous if the printing and

di spl ay device further conprises: a flat panel display

for displayin es froma conputer and a _printer,
Advaatagropsly the ﬂagzqﬂeﬂd%g SRRy aneasuresnleat 14 srchesonghs diggondlnt o

the paper. Preferably the printing and display device

further conprises; a flat panel display for displaying .
It mopld de agvagtaeeous &iha pristing an&laﬂ%y qegice H@Y‘@Fﬁﬁ Igaptewp |°§the printheads,

th® BAftheadé Boh@NispolePdh QMEY Add & ﬂ&ﬁﬁﬂh?du@lﬂ whith Qheapaper is fed for printing,
printer, the printer .including ri nt head

thffﬁlrwmwgigdmSbanb%ﬂaépnulkﬁmuéPlanttnﬁef ¢th sides qfa%égf pgper.
| east one receptacle configured to accept at | east

e re | aceabl e ink cartridge_for supplying ink to the
Prsgfamyfé © PiRR ARhYERRrsieyice Heophigwitd ‘ﬁ@n%hlﬁpféﬂ%% Ptavandard Ad or Letter

mﬂﬁgmﬁgcﬁy@kher conprises: a data connection for
receiving print data froma conputer; a flat pane

di spl ay for displaying images received froma

A&RRREERSLY thR pridfihd AR displdyedePick i @hfigued $iéh Mgkt Baper to be printed is fed
printhead for printing onto pd£er on the basis of the

mwﬁlﬂﬂ inip-3 pAPCLRR that Girebts thegiredramy A resing adiaent gl?rl@aerteége of the flat

padélld a9 PARERd pridthedd foRbrint F&hem okt AeviRGRjalYdnRS 10WRY Ed28 of the flat
to t printing and di splay device, enabling the

Wﬁﬂfﬁmkﬁce|V|ng device to receive data fromthe
computer. It would be advantageous if the printing
PT#d dlspla devj ce further conprises: a flat panel

ciablyae printips i Bipley deipe e 'BELeP ACHAUSPAPET EUIeiditppSsg, when the

deQidt & iAABE beneath the flat panel display, such that the paper that has been printed is urged

horizontally as it exits the device.

Advantageously 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 (PDP)

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 halftoning unit for generating
halftoned image data and supplying it to the printhead for printing.

15



a multi-sheet paper hol der; a paper sheet separator
configured to separate a single paper sheet fromthe
w@2@es4060 t he paper hol der for supply to the PCT/AU2004/000317
printhead. Preferably the printing and display device
further conprises: a flat panel display for displaying
i mges froma conputer; 'and a printer, the printer -
including at least two the printheads, the printheads
bei ng di sposed on _either side of a path through which
Prﬁﬁeraﬁ% theprinshepd isfcapfigugd t printiphetgerapieages. enabl i ng
substantially sinultaneous printing of both sides of
the print_ nedia. 16 WD 2004/ 084060 PCT/ AU2004/ 000317
Prafetahlyrthgrinthend istcaefigyrqdrie pigg imeas 291 &5t 842 device i s
configured to receive docunents to be printed froma
conputer system the printing and display device
Advantageary thesompitersysem is apeopdicAgPYElonf i gur ed t o:
receive, via the interface, input froma user
i ndj cative of a_print command; send, fromthe printing
It iuld be adyanipgenuy Pfgbe prnting and display devics,farthercorpprises: giflat panel display
fof G91SANg inlaBESONE a codhifliiRrl £H aCRMRLRE pﬁméti&!m&{% prihthead for printing
response to the print request, a docunment to be
onte thaPIYT  and print the document. In a fifth aspect
the present invention provides a printing and displ ay
PreR¥bEAhE PRRNideSindWUisplady deVRE ARARE LorAhred: 8Yflat Pkl IdbRY -for displaying
_including a printhead for printing onto paper; a -
inagestiroms f éepperp@ stapbfon belding theafins pargh display iy epetstive position; and a
prinedf thOpiRél ibQudbSPAprikiRad fo? pREKE RaPRpers W& tinfthdiMnki & 1udes at least

paper in the paper holder for supply to the o
ons TeqepiAEs qonfistest do AsERE 24 lapstong Biptacegblesink cartifige Bpri sypplyige ink to the
pridfed. di spl ay device exceeds 40cm neasured along a
di agonal of the printing and display device.
Advantageously_the printer includes at |east two the

Adypptageusly the prifdng,jnd display dsvipe furigerdiogprsss s data cumegiign for receiving
print B8a 6bma Raiphitet; RrRYSheVipHY BF Hi%laﬂl@%ihﬁg@:s&pée@édfﬁ%ﬁl a computer; a
printing, thereby enabling substantially  sinultaneous
prigteryths prptesringheding aspringheadyfor prgting qnier paperginghe tasis pethg prigt data; and a
data€@nRéckiBA i caHigudl 36 hlok dsnhe&Rni of of Rkt dHeId8M - Qiving device to the

receive print data to be printed, and )
printing and display device, enabling the data-receiving device to receive data from the computer.

It would be advantageous if the printing and display device further comprises:
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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di splay data to be displayed, froma conputer system
Advant ageously the printing and di spl ay device

WO pkigiesd a connection configured to allow rebPeraabiog000317
operative connection of the conputer systemto the
printing and display device, for receiving the print
data and the display data fromthe conputer system

ARRgbEadY Yhe ;hﬁmﬁg) w&gﬁlmdéﬁ&llymg%d lt@ﬁa%&v@ﬁ@cuﬁﬁﬁtg% be printed
for accepting at | east one corresponding data cable

%H\Faﬁ?%@%uwm ke prtecindodisplpe dedes mglwe%srgerface, and being
conf@eédef for receiving the print data and/or the

di. splay data. 17 WD 2004/ 084060 PCT/ AU2004/ 000317
femc?f wp !&ﬂ intertacs, inpK Fromy 3 user indicativeaf 4 erng a?mlsyrmz hr onous

sefd] Frotl iEEYri B ABEAibgMY: debice WO He@of utars9£tsrhr feqhkre

printing and di splay device furt inclu a paper :
fe?eé‘éed H’Egh FAT e a¥stenf B AEFPPISH &9 thFé’“PWéqlﬁﬁs‘i AtdAgRent (9rbe printed;
ap@r i nting, the printhead being arranged to print onto
thﬁFpa er. Preferably the paper feed nmechanismis
8t o position the paper substantially
parallel in at |least one direction with respect to a

Inﬁ'fiﬂh%s&@if thélﬁx‘éséﬂy inVéBioh b@%d@?dc’;}ﬁ'in &l @dplay device comprising;
Adv geqﬁig¥ t he paper fee anlsn1|s configure
Yngl e sheet of paper at a tine for

pr Iarﬁmﬁg mdﬁ[cﬁfg&i’ﬁﬁﬂtbéad fve pRRR@lnfogagerMechani sm i ncl udes
I se rator for feeding a single sheet of paper

t 0 at tighee ‘1?8%&? 4Fom a stack of sheets of paper.
Ad \éé}iaﬁei@ﬁéﬂﬁﬁ%a&)h&mﬂgﬁr% R sepabatéa FhHIE BSer SHREQFonP e PARE in the paper

er ab e printer is an inkjet printer.
hoi{ﬂ'/g’ﬁ L?éﬂgﬁf’“lnﬂ’éa‘{)rl nter has nore than 5,000 inkj et
nozzles. Preferably the printer is a page-w dth

PePliaBl " enAin G G e RIPE GO BSPS 1ok PEFFB 40cin messird long

digpdial ot B Pitksng ahd UiFlapadvidel Ng and di spl ay device
includes at least two of the printheads, the

printheads being di sposed on either side of a path

Advﬁﬁtag&hsly\ft}iecﬂﬂmfeh ehcRRAPLAt 1baSt fwdthé PrintRdalds) tthcﬂﬁi‘mthefah‘sﬁﬁe%@dlsposed on

g tantially sinmultaneous printing of bot
ciiicin b BRIREEn el Bt ek B B 401 e et ERging sebstantially

sirfhilGRécRY pHRHgGE both sideydfitilrRbmbd@a.cnabl e printing of
standard A4 or Letter sized sheets of paper.

Advant ageously the printing and display device is
Préforablyghé eintigCdnd tdiplay RRPIGE is @nbiBurd tdfeBélve Pridtefdta 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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manual Iy into a paper path that directs the paper from
a region adjacent the upper edge of the flat pane
wale@plosapso past the printhead for printing, theprCcDaU20#/000317
the device adjacent a | ower edge of the flat pane
di splay. 18 WO 2004/ 084060 PCT/ AU2004/ 000317
Preferably the printing and display device further
Préfefably MRScoBnetb 8 A TRARRLI GMbEendll BROAKIB) cWiiRRidnhe
device is in use, beneath the flat panéel display, such
that the paper that has been printed is urged
It WOl B0 Prlefrred ifAfe dﬂ)rintiﬁé hﬁcﬁdiiﬂih? HENL Rfther MG 8 95RHREY mechanism for
the flat panel display is of one of the follow ng
feqdjngnaper tq thg pripthead,fex printipg, $ha paiptheadging arpgeadite printgpto the paper.
Emtting Diode (OLED) Field Em ssion D splay (FED)
Pl asma Di spl ay Panel (PDP) Advantageously the

Prefierahl Harpprisfeedomedhaipm ds qopfigwedionesitian the garss sybstaptially parallel in at
led3Rdi dirSctiR wathirh8d t@Dh1ond REinedVyithd ndTPMeRdisplagef er abl y

the printing and di splay device further includes a

hal ftoning unit for generating halftoned image data
A(ﬁﬁﬁkaﬁéﬁ@* bhle ipelr teell nclchiish is REATRARLAT O hocBhtiaidgisheet of paper at a time

Preferably the printhead is configured to print
formBtiBgr aphi ¢ i mages. Advant ageously the printhead is

configured to print image and text data. Preferably

t he conputer system.is _ a_ personal conputer. It would
Preferably\thenangrdletrsmeghanisia igshudet 3 pRpenssaaras for fgpdige ¢isingle sheet of paper
to tHepkiRBEa IR b 518&Sof sheets Abageanel di splay for

di spl aying images froma conputer; and a printer, the

printer including a printhead for printing onto the
AdvaRgeoudly thepHhter 98 pRId¥aRbBARMIAs. | f the printing and

di spl ay device further conprises: a flat panel display

for displaying i mges froma conputer; a stand for
Prételaslyiek grivter {sl adtinkgapeihtedli spl ay in an operative

position; and a printer, the printer including a

printhead for printing onto paper; wherein the stand
Advakthatd8sdy Ak plifiesias e thAr£000a6aL& doids. gured to accept

at least one replaceable ink cartridge for supplying

ink to the printer. It would be advantageous if the
Préfeiablly itkiCprinfee ist papt-dydielpneere further conprises: a data

connection for receiving print data froma conputer
Preferaplytheflah panehdisplavapeasyres aileagh 14ynches onthgdiasqngkei ved

froma
It would be advantageous if the printing and display device includes at least two of the printheads,
the printheads being disposed on either 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
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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conputer; a printer, the printer including a printhead
for printing onto paper on the basis of the print

waladoa/ o84 a data connection hub confi gured t oPel/AT2004/000317
connection of at |east one data-receiving device 19
WO 2004/ 084060 PCT/ AU2004/ 000317 to the printing and
di spl ay device enabl ing the data-receiving device to

PrEf@ﬁSfy‘f@e @c{%gtlzﬁt%ev{ép f[ﬁ’tﬂl:relﬁcludeg a\@ﬁw&fjpapgr gulde disposed, when the

a vantageous I T rinting and displ ay
deyige ishause Geprathstbe flat mmeu (hﬁplafyaﬁléh thet 8isipaper ﬂaﬁﬁ éiaSabeen printed is urged
hoBEéd?:IlS/ras itleRftd MGk ea Printhead for printing onto

paper; the device being configured such that, during

printing, the paper being printed passes bet ween t he
AJJaﬁ‘tEgeBﬁﬁ? he‘iifatsﬁnaydlséﬁg id n9 £ e fbﬁ@ngQ}é)ePasseS_ behi nd

| at” panel” di spl'ay an e printhea relative to

a \J—i%%ﬁ@’“ﬁb@islﬂ?b@cé?) t he fI at panel display. It would

be(ﬁ;M@pﬂggﬁgﬁgmg&h&ﬂq?ggbpt|ng and di splay device

further conprises [ at” panel display for

di dipldbmission Pisgles (FEIYm a conputer; and a printer, the

pr ipseh Digtywdhdgeap) | east two the printheads, the

print heads belng dlsposed on either side of a path

t hrough which print nedia is fed for printing, thereby
ARRARENGy HHnaARAd A do)fﬁgtﬁédr@dlrgé%%ﬁ‘toﬁéd SHok Q82 4 bpﬁltuned onto the

sides of the print nmedia. Preferably the printing and
prigf gdiay device is configured to receive docunents to

be prlnted froma conputer system the printing and

dIS device including an interface, and being

Prefgie pstntingand displayidgwice frtheringiudesa balfoping unit rﬁwpnqr%t@gﬂlalﬁoned
mﬁéJ&%{ dn ﬁg)ﬁﬁ i¥ & AE préhcitall B prERNd; send, fromthe
p%lntlﬁb g? cF%pIaypdevfcerﬁo tgg conmputer system a
print request; receive, fromthe conputer system and
Prb{@rab§ IR ch@is cBifrigFdd S prirk BHASrapHic ARGLTENT tO Dbe
printed; and print the docunment. 1n a Sixth aspect the
present invention provides a printing and display
Adi@f(th%‘e%uﬁ?ﬁﬁ IokisthBis cfifhrad to&ﬁ‘ﬁ?ﬁna@é Sl 1t dhe@r
di splTaying images froma conputer; and a printer, the
printer including at least two the printheads, the
Pr%faﬂfyhﬁ‘@&ﬁlpgﬁi' 8Gtefli i§ QEMa% @lef.her side of a path
hrodagh which print nedia is Ped for printing, thereby
enabllng substantially sinultaneous printing of both
It %ﬁi@%e Qﬁvahﬁ?e(ﬂﬁ ifithe ﬁ%ﬁling and’ &15615}" @A et @%@Hs@s' 2 f14€panel display

he printing and di splay device exceeds 40cm
%Wgﬁ naa 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 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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di agonal of the printing and display device.
Advant ageously the printing and di splay device is
wa@ envitiogosed to receive print data to be print eBCT/aneh04/000317
di splay data to be displayed, froma conputer system
20 WD 2004/ 084060 PCT/ AU2004/ 000317 Preferably the
printing and di splay device includes a connection
toGROblistiHgehd! dspily! Rk ELBRRRHE da@REleRlgVvie N @&Hve Rata from the
of the conputer systemto the printing and displ ay
CowVicEe, for receiving the print data and the display
data fromthe conputer system Advantageously the
It ¥BMABE hivahtapdde! @RS ridfin dgﬁﬁsﬁspra? QeviQiRter EQhprRAESEPL | NY
at | east one corresponding data cable. Preferably t he
a fHay panet disp)ay;iapt | udes a wirel ess recei ver for recei vi ng
aﬁrhﬁerpiﬁtl[i&mgi@ ﬁltﬁé&ﬂ/f&ﬁmhﬂﬁ?g cpbay data.

Advant ageously the connection i s a Universa
thegrdesrisimsroninnised udpthat grrngorringne. s Reperbeing\printed passes between the

ﬂa@ rpafd] | diplagnghd C{hé Bﬁﬁ}deaq el FRsds Wehin@'thd NS M@Sm%lﬁaﬂﬁr the printhead

feed mechani smfor feeding. paper to the printhead f
rebPthtpuarYger%waPP Atthe Het peesl dPlaYr anged to print ont o
the paper. Preferably the paper feed nechanismis
configured to pgsition the paper substantially
It Wayld bf advaptagegps if F@mtneﬂ@ddrw ¥ 05'ags fwsther coraipfett to a

a fldt pR1 dighlhyRd dlbmaﬁﬁgeuﬁag@tﬁdaaa Edmpkesnay -
Advant ageous| y t he paper mechanj smi s conflgur ed
a prgiefc b pringr §‘F]H§’Pé a&ﬁ@éfw‘b@e pEpEradatheprinthaads heipe disposed on either

sidy bNhipath teshewabd )snﬁthﬁlemane ifed €RCpriHBiIGE AREERY leRblikisl @Sbstantially
aper separator for feeding a single sheet of paper

Snf‘kbl?alnﬁ‘é” BFPtHEpd Q@hﬂdﬁﬁﬁféhesﬁfﬁ'&@e@ﬁ sheets of paper.
Advantageously the printer is a process color printer.
eferably the printer is_an inkjet printer.
Przévamta@%ws Wf figplay devics is wagg%% 10 TeqeiNs dgcusrrytsita b printed from a

copaiet §Stem, e BHAIBRLY dishi8y &Hvic@ti&[udhfg aft iM&@Re Whd béing configured to:
printer. Advantag eousl% the flat panel dlsplay

me &S5 Esvia the fnterface, nput f5p1A @ 4ises indiqeiveR fagonbgommand;

Pr ebRf, 86i\thd ftutiRg Adatdidpthy ABEcel tosthe MY stend, 8 print request;
conflgured to enable printing of standard A4 or Letter

si FegivenEendh %Fo% [Systom aggnTorgsnensesta kg print request, a document to be
printeli/ 4442004/ 000317

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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Preferably the printing and display device is

configured such that paper to be printed is fed
woreovwaag4ogo i nt o a paper path that directs the peEEAULGNMV0317

a region adjacent the upper edge of the flat pane

di spl ay, past the printhead for printing, then out of

the device adjacent a | ower edge of the flat pane

Predfeseblydthe pRag{gesrmldispldyn@vive iimdiideg a%ﬁle@ﬂlcﬁp&ﬁh‘ﬁgﬁ%’ kd ﬁlow releasable
further includes a curved paper guide dj spgsed,

ORefgtive GIPFRtion of theromputer fysigRAP fhe m@tm apd 18%9%@1 edr%pﬂoagﬁcewmg the
pritid @4ta britRthe difiRayp@iRefrorh MRlcokpfterd9QEMPr i Nted i s urged
horizontally as it exits the device. Preferably the
flat panel display is of one of the follow ng types:
A&iaﬁtd'gd)u@? yetcahneblichithairdet hiGdst orfeXsEkket for idc%h‘fh%ﬁﬂ'bzisf é3Qorresponding
e (OLED) Field Emssion D splay (FED) Pl asna
%% ay Panel (PDP) Advantageously the printhead is
conflgured to receive halftoned print data to be
ed onto the prlnt nmedi-a. Preferably the printj ) :
Prg ff?ﬁf‘% ‘gfp gonpectiar, ingludes 7 WiFrlsss rereiyes drdecsiving the vyt fafa almf?r%he display
ddtQr generating hal ftoned inmage data and supplying it
to the printhead for printing. Preferably the
printhead is configured to print photographic inmges.
Adddapdoagds e sbinet i i UnivBigaSyhchriotd BGYUSH) éddnftioAt
i mge and text data. Preferably the conputer system
is a personal conputer. Advantageously the printing
Pxefefhbgd &P bﬁﬂtl@eéﬂdd Cispldy’ deRRE fiGEHP %ﬂc&ﬂ& a Paget @«%ed msinasm for feeding
i s Ing i s froma conputer; and a
P“BF‘ tﬁ fhgjprin i?‘FFé‘ By 1?1‘%5 ﬂilermng%ﬁf'@e% frepgRdfR BiéntoBfo the paper.

printing onto the paper Advant ageously the printing

eV|c urt her co ri ses: flat panel ,
Prge ?B@é@g?w %awfﬂgs o fooamiion Beapase sibstaggially paralle in at
lesst mu%aronwhdespect tdeplhhede il thelflH ph@ymhﬂla}an
operative position; and a printer, the printer
including a printhead for printing onto paper; wherein
Advafitagdoasiyl the ddpeyEeed HeEnLHEADE Qorfihledti? L244t AQth3le/sheet of paper at a time

f|ncludes at |l east one receptacle configured to accept
OLPUB&st one repl aceable ink cartridge for supplying
ink to the printer. Advantageously the printing and

dis devi ce, further c rlses a dat onnect|j on
Prf%lfagty ee?apf:rréed mechanhlsm includes a paper separator t%r (f? eding a single sheet of paper
to the printhead from a stack of sheets of paper.

Advantageously the printer is a process color printer.

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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print data froma conputer; a flat panel display for
di spl ayi ng i mages received froma conputer; a
w@eoonngte0 t he printer including a printhead foPCT/AU2004/000317
printing onto paper on the basis of the print data;
and a data connection hub configured to all ow
connection of at |east one data-receiving device to
the printing and di spl ay device, enabling the
ce|V|ng vice to receive data fromthe
Prs%ﬁ%m Prinfipg) é&e’awwcet Fecqptigpied ichathgt Barspape printed is fed

m&ﬁl‘dllyi &itd &l iﬂéﬁﬁatﬂ SHAPdikRRIhe %i Eﬂdﬁgm B3&8on £H; zgi a%@ﬁt@ﬂet uppBed@e of the flat
ea or printing onto

ri I udi ng pr.i nt
p%ﬁlﬁgﬁpﬁlyt e thesgrtaen B REESA TPy R Shthe devicaiscent apren grige of the flat
pddelid¥plagg, 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

PraferdbBMth\grind@g ahd dlgblz@f debide filithatindladieh cliivedpap¥r guide disposed, when the
| ay device further

Advant age usl rinting and dis
de¥iSfipt o % Yhf ‘ﬁ*s?l E%msh digplayppusly ,thaé?*ﬁrnaﬁ?réhat hPhE‘feHd’Pﬁfgd is urged
hazizpithlli R eslitd @E d@khident i ng onto paper; a multi-sheet
paper hol der; a paper sheet separator configured to
separate a single paper sheet fromthe paper in the
Pxﬁﬁﬁ@fy thd 104t Garel ﬁl@;lilaysild BPbk df thelfbleowingd tybdyead. Preferably
§é$ éetlnﬁﬁgﬂ% ﬂégglay device is configured to
yetase % be printed froma conputer
SyS(_‘orgiﬁlc L@ﬁx mmttﬁfglm@iez(od,lam splay device including an
|nH§ % ﬁ F configured to: receive, via the
i ntfeif fpgsiop Ry (FEM 2 user indicative of a print
cormand DiseiyPandl (BDPY he printing and di splay device to
the conputer system a print request; receive, from
the conputer systemand in response to the print
Aaxaﬂtug@hsly thedRintheRd s dofifidieed thrédetve thal AdAEH Pt Whtattd)Be printed onto the
docuge In a seventh aspect the present invention
fes a printer configured to receive docunments to
be printed fron1a computer system the printer

Prptg@gf}]l\}féenlg'{p? N | 1§pﬁ?§éif:\'f1 and qkr) %Ib:ﬂ{%eg 3 %ogltilx{gggptfgr generating halftoned

g@ldamﬁnuw@wjmgaltwmaﬁmwmgm@nd, fromthe printer
to the conputer system a print request; receive, from

~ the conputer systemand in response to the print
Prefeblyshe printhitadis@bitiguted tdprint phdtodrashic idages? 3

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 printheaid for printing onto

the paper.

Advantageously the printing and dispiay 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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WO 2004/ 084060 PCT/ AU2004/ 000317 print the docunent.
Preferably the docunent received fromthe conputer
WGEY®HMe81066 a current active docunment being di BQI/aysm4/000317
by the conputer system Advantageously the printer is
housed in a housing that includes a display for
di spl aying a graphical user interface. Preferably the
inéli6eB | a8 YeabtoSnetreVdpRORI B AIER td RRbpt 'R ASHI 65 RblabBRtink Cartridge for
cq1pn, he di agonal. Advantageously the display is a
supplying Pk i@ the@ridist-ay. Preferably the flat panel display
defines a plane, the printer including a paper path
Addﬁﬁ&i;doﬁﬂir HRGFintiSOAANPRE detitd furBerSdohiphisddt 4 @dtd YorRb&ida For receiving
arallel to the plane. Advantageously the interface
Prinh 844, em apomppier - flappanebdisplax for @ispipyige pgeseseted fromse computer; a
prin®hf thaptiet ibhudinhl LpridkiRhd for pHMHgONRY Rp& dAfthd 1iSis oPhe Blint data; and a
button as_ the input. Advantaqeousl¥ t he conguter’ )
daga, conasetips bty frfighied do ARy SPISTRTREGT {63Stchng sgyreqgiving device to the
prijtia@iddplay Fevice, eftbBAg A6 Bath-FAkikin3 AViBOtoQ8Rive HatHBOR) the computer.
w ndows, of which one is the focus wi ndow at any given
AéinE’ thﬁﬁaqtlve docunent being that wi ndow that is
VRRageortly thy Pripting and gispley,devige;fprther eQpuRtises: i s recei ved.
| t aRbpaelBsphyaiat ageous if a printing systemincludes
the printer and a conputer system the conputer
sy StPEer: lﬁ‘?ﬁlh‘dl‘f@ aaprﬁfheiz? fop Brtting IonigPBRfFam and at | east
ONeheafepict Bélthg Qfipiredsudhited Bailg®riafing, tepRp Yeing pihted passes between

nerating. the docunent to a user, wherein the ]
th%ﬁiﬂ HaE%J(th%}?yﬁF‘% inthepsh O Bassespfiehing the fla Ppned display pnd thy printhead
relaive t6 ¥ @leRehdPositibeofhd Ndt pagd tifsplhy.Pr ogr am the conput er
system bei ng configured and programed such that, in

response to receiving the print request, the print
Ad@ithgeahsPthe prifkifg and digklep ddvite f@ROeebrRés: Nt function of

t he lication program thereby causing the docunent
toaﬁéﬂg Qéiéﬁﬁthe printer for printing. Preferably

t ha peigdeR iHchiding)iriafhest SPpraking an@pagddi cal user

interface (GQ%) Paving one or nore Ww ndows, each of
whi2@Hlt-shegpagerihatdel with an appl i cati on program and

whamepen siwel paer @hfiflred toWepedd\SsihSle PapePéhest MU Papat in the paper

iven tinme; and 24 WD 2004/ 084060 .
ImE@%® 8?@61?8§@§@ €%he print control programis
configured to determ ne which of one or nore of the
IS associated with

AN R AR L N A S
cofmpitet dySt8m, 1B it aAP@bP1HAdevRB ifRludfzainterface, 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.

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

printed; and
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Advant ageously a record of each of a plurality of the

application progranms running on the conputer is
wa@reghosn a table, the print control program BPEr/Ayg2004/000317

configured to performthe determ nation of which of

the application prograns is associated with the focus

w ndow by consulting the table. Preferably the table

| $rift tbiRhentOoj ect Tabl e. Advantageously nultiple

docunents of at |east one of the applications can

simul taneously be run on the conputer system each of
Prif3RbHARSTR Binsnt RV AT frbih $heRBMpUer Rt i§ DeurRhi i &@%&59& being

.program being configured to detérm ne which o? t he
displaved py @ee%mgﬁrﬁv%er@f the application, or which

application, is associated with the focus w ndow.

Preferabl¥ the exposed print function is an Autonation
Advaptaggously tewretier shoused ina foysing dat inglpdss e display fordisplaying a graphical
uskiiM@AhdeON provi des a peri pheral device connected to a

conputer systemvia an interface, the conputer system

al so being configured to send print data to a printer
PréfRrabRanddisgtyads b RieWBHIP RS thal RedsBe€htMéaH0nPSd ML diagonal.

request fromthe peripheral device, the periphera

device including an interface and being configured
AdAntag RV R displad idd'8at bifleBlifAGe, 1 nput froma user

i ndicative of a print command; send, fromthe

peri pheral device to the conputer system a print
PréfRAYE She fiR hafcPiShddddinks ¥ 1iMe, @E pRftbthcludlad RpdpeOihtifthat includes

currently active programrunni ng on the conputer
compeneahthaf i subsiantipdly Phaygarallelie thsplagent i nvent i on

provi des a nethod of causing printing of a docunent by

a printer that is remotely connected to a conputer
Adypuatpgsepsly e ipserfase Brcluderd WA Guden- i nt er f ace, the

nmet hod conprising the steps of receiving, via the

interface, input _froma user indicative of a print .
Prefgrohiy ike Pringss mfionfisured to iteratst dsingle aressaf then @ripts ppitanas the input.

system a print request; receiving, fromthe conputer

system and in response to the%frint request, a

Adyariasrortly the cpraputessysiera i cophghrosk qud progermmad tel displaemeraphical user
int’éH&:eQGU[btls('itnﬁ 3re 2O A HdORE P InREIAAVAR PO QERDF at any given time,

Pr ef er abl e docunment received fromthe conputer )
thegetivefdqcwent beigg thehwindey thabis dsciapusiat the msghe RIing Ferussig received.
by the conputer system Advantageously the interface

inclgdes a "print" button, and the step of receiving
It Wﬂlag‘ e advantagequs if @ grinting system includes the printer and a computer system, the

computer system running a print control program and at least one application program capable of
displaying or generating the document 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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consists of determning that the "print" button has
been pressed. Preferably the step of receiving input

w0 eaangdoe0 user consi sts of determ ning that thect/avzeeu/bo0317
button has been pressed a single tinme. Advantageously
the conputer system displays a graphical user
interface (GJ) having one or nmore w ndows, of which

o Nehé pridt Rentfod ﬁl*drgram 19 6l gafed & det@inite nvhﬁdhm% ond Q1€ REH tueeplurahty of
cunment bei ng wi ndow that is e focus at th

aRP IFALIOR REOERAMS i aSF@eﬁ&@s‘Ylth the fospsavipdeys aw? @r@m the emsed print function

oﬂmp;nﬁﬁmﬁ,gﬁ&@gﬁll s configured to run a print control
program an | east one application program capable
of displaying or generating the docunent and the

Aavtagéecatly cmre&rr@ Bf @h oLXNASE ofthe %bﬂlfcatﬁdﬁrb%%:ﬁﬂs fufidhe &Pde
be i nyoked by the print control program e co uter
CQIYRUECE 1 Stqseq | ‘HQ 30k ff}e@&mewngﬂwrm Pan%r@zalﬁwe%t%mgp

d&@&ﬂﬁﬁ&ﬁoﬂ\ﬂnétﬁ&%&dpﬁﬁbah&?% b isfa86befatek withlie BEds IQ‘Imdow by
co trob Fgogran1|nvokes the exposed print function of

¢ f 128%t i on program thereby causing the docunent
to be sent to the printer for printing. Advantageously

- 18 capabl.e of sinultaneously running a
P%Eﬁ?&“ﬁ??kﬁﬁs?ﬁ@mQ§6Wﬂ@éFﬂ3ﬁ progranms, one or nore of

which is a focus at any given tine; and the print

gontrolﬂgro gﬁﬂ%ls confégrred t o, determ ne which of
Adypgtaggou HemEetEf teps) org of taApPlicatiprssAn HFYlinaaHsly be run on
the SorhfifterfsPsteds ,eadist tﬁdﬂobtﬂﬁ&iﬂsﬁmﬁzfﬁg itS ¥WR S@foR! thebridtbftdl Pfdgram

pl.i cation referably t he operatin

b%gs%ogﬁwgf ‘b grieTHas Bhich e FHple <SRPYRGHS! e plgaiion,or which

appl§Htios,as 4sedtiddedogiftogis faeadwing@ow t he focus at any given
ti me. Advantageously a record of each of a plurality
of the application prograns running on the conputer
PrieferablyQh@éekpbsed pribefthion i@ Aitdrdtiof @ftérfact fupEt@r am bei ng
configured to performthe determ nation of which of
the application programs is the focus w ndow by
InGGSher hipd@ tﬁd’)ﬁesfeﬁthﬁﬁnmﬁf badabl ﬁ/eripﬁ&alt&blh@cdnﬁeo?ed to a computer
ect Tabl e. anta eously nmultip

Runni. ng .(bj
YR A S foeoihe PBSier SRRy MOPERON L P Bi7d Rea g 2 printe o
be’ pa‘iﬂltddmn tefonSOdRedeRing aSpfﬁat RAlesERGH tRfpefiptRrall 06AUEEIRE Seripheral device
QP Its. own glndOM/ g met hod i ncl udi ng t he step
infertate ang SeiELAHEGUES #4060 PCT/ AU2004/ 000317

reCevY, ma kheﬂﬁt@ﬁ'ﬁoaﬂihﬁﬁtfﬁ)hm wenigdiediive bf Qfmﬁt Remmbnd; i pl e
cation, or whig Ilcatlon

docu ts o ap
selb R e rBnere! SR R hS AP &5 st PR for et iting of prin
datsSfré a Auttedilp bétive ptogtad funkifg buihe toputer 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 comm(and;

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

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

printing the document at the printer.
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In a further aspect the present invention provides a

printer including an interface, the printer being
wa@enviiogosed to: receive, via the interface, inptit/AD2oan00317

a user indicative of a print command; send, fromthe

printer to a conputer system a print request;

receive, fromthe conputer systemand in response to
PrefefabB thddochRet @&deived oA S W HputOsyRtem 19X EuMeBhicti Wbcument being

print the docunent, wherein the docunent is printed in
displaysd Ry thecompyer sYsigt, without a dialog box requiring

further input fromthe user being displayed by the

onputer systemor the printer. Preferabuy the

Aé‘fapngs@flslx thsrintadacs inciudesi |popt” Dyt angd theisten efifeqeryang input from the user
con$1bte bf Ee@maieh (RA Y pRAN blutdaRdbdeA pRgill. the identity

to the conmputer systemin response to the input.

Advant ageously the printer is configured to include
PrefefablydBOteg oF rtdelvingt ifsut Bbinhe dseiegsiits oﬁe%&ﬁ[ﬂﬁ%ltﬂat tH3@print” button

igensﬁty ?i_an adé%ggg of the printer, and the P
hag Beshpestbed el B t he conmputer system is addressed

with the address. Advantageously the conputer system

is configured to display a graphical user_interface
Advapipgeoupl) thergmpiter systemdisalays hererbical wseingsragg{GUY haying gge or more

win@&ws o WHiIBIO¥heas thd Fotuivitdbw bi 41 givieh Bme GR&IABRINE docBMBAt bbilg that
wéngﬁélnter bei ng that associated with the w ndow t hat

tis e fecusptie tims theprat reqyest 13 156°1vesk i nt request i s
received. Preferably the printer storing an identity

a%%ﬁfi ted with the interface, and wherein the
Prefgrahly; ths cqmputeg systemy i configured fRyiyn & PrighFOREPrOgTaTR g i Isast one

apblicatibeprlég@in dapgbilf of dPMHAE BPEAET L thé@ockfnkiittafid the Spplication program
configured to |ncluge,the |dent|1¥ with the print
expRghiRREt fpicHpRibalsay b fruoked bk thepyint contipl pregmmadhe omppigpsystem

befigl ddh@furedHnd pfodPnGRulRUEHEhat SH $ésPAsk fo re@NihME g&ttréqugs%,nﬂe print
t he docunent, to the address. .27 WD 2004/.084060 )
copirat/ PRSI MIVekRs AheExPoRad Bt Sy tiensefyhe aeliagiamprogirms therely,sausing the

docBm&rd B BedihtQ8 the Prifitefopiiting!  control program and at
| east one application program capable of generating

t he docunent, wherein at |east one of the application

APLAGERNTY tHRIRoMPUBIE Bdpalsty 5 Hiiil€aABousy hurfifipQSrakity RF ih8 pplication
be i nvoked by the print contro

function that ga,
PRREER SRF O CONGE B fasrs Aty BEFREMEMT | gur ed and

Pr oy @ eshtSUsiberamad co_nﬁ@uré@ﬁ;ﬂl@ﬁ{iﬁn& @hich 8C£&He\0k Eﬂrécﬁf ﬁle plurality of

int request, the print control pragraminvo the .

ap@ﬁﬁﬂ%&fogﬁa{ﬂﬁfs the.focts, #i 1 invekrthe exppted PHpS fypctisp agélawphcatwn
progreAci ated with the focus window in the event that

that application program
Preferably the operating system is configured such that only one of the application programs can be

the focus at any given time.

Advantageously a record of each 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 a 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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exposes the print function, thereby causing the

docunent to be sent to the printer for printing.
wozhwangdagreousl y the conputer systemis confi gur@EUHAUZN04/000317

in the event the application program associated with

the focus wi ndow does not expose the print function,

send the docunent for printing via sone other
coﬁ_ﬁslwaﬁﬁrueté?mﬁ%@ﬁw of tHE miRpRAUBES BNt HE tHéEBSication, or which

si.mul ating a keyboard sequence conprising a print
apglicatipry with Q4s- and a carriage return, thereby

resulting in the docunent being sent for printing

wi t hout any _input fromthe user other than the input
Prgferably/ibe ¢xppsed printdirctionis apdyptomatige birsiace UARKIOBr i nter s

not a default printer of the conmputer system

Preferably the conputer system stores a | ook-up table )
In@ fpsther aspr( the prosent igyentignrevides p GHater pipdinganinterfagegthe printer being
confifRed ®f and a print method by which each of the

applications can be caused to send the docunent for

pFSCRIVE YR the tntrstace: ingyiUTom ayser idicative of A print comarndhe

US&Hd; fré¥ MRDHAGLRUSLMphidesykeR| £prird rdqhglexed by

appl i cation nane. Preferably t%e printer interface has

aFeCPiyeitont the crmanidsr systen idtim responseiqdhe Rt f5ARSSt a degymest to be

pﬁggkaqhas configured to store a relationship between

t he identity and a nane of the printer associated with

t et the dpcpmentywhepqipths document i prinied ia gesponse fadhe inputsithput a dialog

t B6x REhiRhg fuBH&SSIut BB thd\Rer BIRI3ishMyddby tREcoPIRE SyRem o the printer.

system upon recei pt of the input. Advantageously the

print control programis configured to, upon receipt ,
Préferably@hddprinkdr stoRfkASitentity 4460t atdd\vitBe MeRRcednd biflg configured to sent

printer fromthe identity and the relationship, the
the, SRRy Loy thespaputer pisteRyin resBemst ibe®PYto send the document

to the nanmed printer. Preferably the conputer system

stores a plurality of the rel ationships between the
Agvaptagouti e theprpigt is pondigused ¢ inelpdebpidrtith ith fheriat regpssies

28 WD 2004/ 084060 PCT/ AU2004/ 000317 Advant ageously

the print nethod of at |east some of the applications
Prpterablythecilentity s ghreddbrss e tBeprinterodrtinedogyment pom framithegopputer system
is k@¥esSRGHBNESaddedsgTul ati ng a key sequence including a

carriage return; and invoking an exposed print

function of the application. It would be advant ageous
Advantaeol @i cOhMft@TsyRem BHBAGEURRIND Sispthy & BAPINELR 8P tnterface (GUT)

i hvention provide a rinting and display device
haying gRe,frmre windaws, 9ps ofividiichiis theferys windawiahgpy ghven dmethg gocument
seftaY tHe@rihidfbittaBat @ssociated with the window that is the focus window at 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 system 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 to the address.
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flat panel display for displaying imges froma

conputer; and, the printer including a printhead for
w@eooaps4oe0 ont o paper. It woul d be advant ageousPCT/AUR®4/000317

printing and display device incorporates the printer

and the printing and display device includes: a flat

panel display for displaying i mages froma conputer; a
A&adfageoclisly theROpitBrGy§tbif if doAligded 8 lnufh St 8dhtroNprégram and at least one

erative S|t|on and thedprlnter ncl u

apaﬁ?a.tff%rgar pabls; Gf geRerriing fie loppsal W}\‘Rﬁé’raé?‘ﬁSttOH%O%‘P%ﬁm’hcatwn

prbgl'ﬁﬂnbldle Sordputdr@dsidm HGuk e@e&ts aghift fafdiioh EH4t @&l be tvaRédaithe print
| east one reélaceabl |nk cartridge for supplying

°°PH?<‘ pregramydhagomputer sysiem kegg cgnifgured $pd pogigEEsd spgh tb‘ﬁéﬂ Tesponse to
re€¥ivifig 1he gridirehudit 3p ﬁm déntiol SrobifmanwRkEsthe sxpoftad pﬁm fih&fon of the

and the rlntlng S-dl ay evi ce i ncl udes dat a
R ASHHER ProBATSOCRisd %hf‘gfsﬁ%s.w oaip e gthat @a&ﬁ@ab@fwn program
expbsa’ the ALY fundtios, TheddbyfcRisit} tBPdRMI A td FRGRS0 IR GEEL fbr printing.

froma conputer; and the printer including a printhead
for printing onto paper on the basis of the print

Adlah@geoaslgthd c?ﬂbt&ex%@ﬂ&ﬁ o doﬁﬂ%&é&o Cif el bt @ ab@ho@h&pﬁi/o gram
as%:qoﬁ:gl? eﬁl{]i]?tpﬁfgc%g%n Ve te%é/)oq gm{g%@le ;g&%{ﬁ%lgxg s?q%\élllle document for printing
vidl§dn@e- dtieg edevhaRBmdevi ce t o recei ve data fromthe

conmputer. It would be advantageous if the printing and

di spl ay device incorporates the printer and the

PrpfetaBly thmechBitlsrfl irfe ldaysirelElutirpes Nep§dabiRGuende donibkisia@ B gtint dialog
di spl and the prinpter, includj rinthead for
re?!)‘feF‘r?Pa i QarBf‘ﬁedetB’a‘pE‘F“ Y Frevlting in che 4&@3}@ i ?eghf?)éaﬂ%g fyithout any
inpul &om tHeiseN@hddthantthe igput VAGhdapeEintelfRieng pri nted passes
between the flat panel display and the printhead, or
passes behind the flat panel display and the printhead
Advahtagdousty the pelntet i€ WotidieRAR ipfihterofdlie dofpulet gistepanel
di splay. It would be advantageous if the printing and
di spl ay device incorporates the printer and the
PrBfEtaBIyI tli@con‘@ﬁ(ér elisep s&#es(iﬂvcbl@@ table kotaigSinga 1fst @tappladabns running on

dIS rint n rinthead for
thieq %@%ﬂrg@ o by whiched °g°?§‘ﬁé@ﬁ‘cb‘é°ﬁéF | gsed toxgnd the
do¥fishetld Mbﬂ&ﬁ@&ﬁtlﬁ(ﬁémwﬁm (hpht/frém BRREEr. Sheet

separator configured to separate a single paper sheet

fromthe paper in the paper holder for supply to the
Advantagdogdgthe kdblenp ildeked ®y apblizitiorgeeues i f the printing
and di splay device incorporates the printer and the
printing
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

system 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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and di splay device includes: a flat panel display for
di spl ayi ng images froma conputer; and the printer
wo pkighiony at | east two the printheads, the prpet/AB2008/000317
bei ng di sposed on either side of a path through which
print nmedia is fed for printing, thereby enabling
substantially sinultaneous printing of both sides of
APl Rl B PR e M rom the goup
compsigingbed, by way of exanple only, with reference to
tggmggg@gmgp(ﬁﬂgwgraMAngs in which: Figure 1 is a
schematrc of document data flow in a printing system
Fisguasing aikey sequeseeingludiag p exriageretuny ped showi ng an
aRihE §h BB Gtk fueol 8¢ b biffifofifbndy st em of Figure 1
Figure 3 is a data representation of page el enment used
in the printing systemof Figure 1, Figure 4 is-a
It SFREIBE LdvasBohd & Y5 ﬁ’rrefe}lr@d @fﬁgocﬁfﬁgﬁtg %i‘ tﬂ%l ﬁ'gééﬁt f19&ntion provide a
use with the printer of Figure 1,
Priting AR displashdnxicn dnopmeratestea Brisves ang ﬂi@evmewamiohmlae/ device includes a
fl4 9111“:‘? BRplaN fr qgf)laﬁhﬁ frﬁagE@ﬂbrﬁta%B ﬁth aﬁ ﬁle %N;l@ Blcﬁﬁ%ﬁg a?)f‘mthead for
gure 4;" Figure IS a nore
W§W@&Pﬁgpﬁwanlt ceII and its relatlonshlp to the nozzl e
columms and dot shift registers of Figure 5; Figure 7
It Would be h&%ﬂageﬂk fF %%ﬁﬁ?ﬂd%pla? Qkﬁcef BEorfi’orﬁ'eML gnnter d the printing
printer nozzle in printer of Figure 1 K]
anidéhsalaps dpdgsanglndes: a\/ﬂaéwr@% digplay far digplmang unagﬁﬁ fagm a computer; a stand for
hdldikPHe Q'faabbr[ég df3plRy 'uf‘ﬁr? bperdtive 36805:H ARG he el tl.llikﬁud rinthead for
i nvention; Figure erspective Vi ew of H/EP
Prigting potg P%R?F ;ayhegin the g@%mslﬁdmt legst ope rasentands eonfiguyed to accept at least
ok Ir&PicBabldink SarfidbE Rk s@éfyﬁ%@ﬁl& lo\Re ﬁﬁn@é’x" of the flat panel
di splay of Figure 8; 'Fi'gure 11 is front el evation of
the flat panel display of Figure 9 Figure 12 is a
It wpyd be pdiataggoneil dieaviatingand gfsplay deviceincqsparetes the Bntenand the printing
anfldGHIa§ d&Vice ﬁélﬂdég & ddt3 chrheftioR | fa teddivaNg thglg fxfolnaJ cog'%ﬂt%l' a flat panel
display of Figure 9; Figure 14 is a left-h
dl%’llf’é(\fat igplaying imegestreegived a mrgmntqyar@kthq:p@mren@udmg a printhead for
prﬁ'tlggJ 5&0 3la§pér %n 3he B3R of HRVRint 8Ra;:Ofnd taheitd {RhecRAR ﬁl!lb configured to allow
igure 9; Figure 16 is a perspectiy
coevﬁsf %%ﬁt\)f’*@(/\f’@f dafqn@cqwlag deyagseto the printing apfl dﬁPQM rdevige, enabling the

dabel @eHingldevice t@re&&%da&e&&m@%b ?uté‘x‘ ew of the flat panel
di splay of Figure 8 with the stand detached;

It would be advantageous if the printing and display device incorporates the printer and the printing
and display device includes:
a flat panel display; and
the 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.

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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30 WD 2004/ 084060 PCT/ AU2004/000317 Figure 18 is a

rear perspective view of the flat panel display of
wo-2@unet08 Wi th the rear cover renoved; Fi gur ePARATS008/000317

rear perspective view of the flat panel display of

Figure 8 with the shields renoved; Figure 20 is a

rear perspective view of the flat panel display of

Fla@pe? sBeeb tQuafdd cb QhSseBhfela diffdd pap@fle&IHREL the Pirfer in the paper

conponents; Figure Z1 is a perspective view of

i felderdarsverly &ithpprinthed: circuit boards used in the flat

panel display of Figure 8; Figure 22 is a perspective

view of the print engine used in the flat panel o
It yould bg gdvantaggoys, H theprinting andddisplayidgvige ieqrposates thy arintpraapd the printing
ar@fdishia¢ dpitdthel6degi ne of Figure 22, with sone

cor&nonent[y renmoved . tqQ reveal the printhead; Figure

2 2 fhakpagel\display fon displaying dmages /E 4 WEWEERHEBY | i ne of t he

f kitpridp flcluding Bt RYst B0 fik PHAREAS, thd PritifeBdsARideSisPBsed on either side of
enl arged detal|l view of the vertical section of Fi

. [ NE : gure .
2&; PR dhfossp evhich aRnemreditg b feflorfen Privtingw thirely geablipg gpbstantially
S fdulliitodd printing 606 Q8RQE iHERRL: Rédia fl at panel
di splay incorporating a duplex printhead, in
accordance with the invention; Figure 27 is a vertica

BRECIDENTRAPTION OhereeninNgtd i ne of a third enbodi nent of
a flat panel di SP| ay i.ncorporating a_multi-sheet

Prifemed embedirapnts ph theciRvntiem & P RPY thetdrecrivedhet Fohot fregipleconly, with

reRentStodht RBéATBHEg dRWAIg, iMwBihof the vertical section
of Figure 27 Figure 29 i1s_a rear, perspective view of

Figyre 4 is chematiy of dopymantfatadlonrin g printine y3te@l  di spl ay
Fift6 b i Mgre dB@INT scRéHhtid 3hawifi®@ R Etile0f Usél inltife f2RERg sysiem of Figure
accordance with the invention;, Figure 30 is a rear

'per spective view of an alternative enbodi nent of a
Fifdra8 itadaed repesehtation ofifabdléléméht Bsed MOME prihttiWysterfl 8f Bigure 1,

Jnputs and data outputs in its base, in accordance . ]
Flwrg A it whf-‘rﬁ%‘«f?%w,g MO8, Arvesandicgnteol blogks £9 pse et the printer of Figure
1;view of an alternative enbodi nent of a flat panel

.di splay including power and data connectjons in its ) )
Figie § i erhhatie oYz e rgigtionshipbeiverp poreierrglupma prad dqt ghift registers in
thagmgjﬂwkgowigﬁeq he invention; Figure 32 is a rear

.perspective view of an alternative enbodi nent of a
Fifyrg f Igfamee dgteded sehematicishryringe unjhesllisrd i3 Felatiopghip to ghe nozzle columns
anf d¥Eshifi lepikersanBigdRtsa connections in its base, in

.accg[dance. Wi Fi gure '

thtge ,inéenttjon;, gzj'ls a . )

Figiee £ Seaqiicyi digraty sewing neiq for 41ingleprfermezzle mdhe Ryipger pofFigure 1;
Fiflie 8 fid Aferdpadiive vibwsdtladlat pdneldigpidyanddrpordting Wp@inf in Sccérdance with the
. rear perspective view of the bi-lithic printhead of

nyenfiofbe 33;

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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Figures 35(a) to 35(d) show a side el evation, plan
vi ew, opposite side elevation and reverse plan view,
wo ewpogtosvel y, of the bi-lithic printhead of FPQUAB23100317
Fi gures 36 and 37 show enl arged end views of the
bi-lithic printhead of Figure 33; Figure 38 shows an
enl arged detail plan view of one end of the bi-lithic
Fiptire Nt8hig adreaf Fé: Tifdttive v of fhedl4tSard dishldy SEEikhr®BAyitl tifWear cover
taken along line 45-45 in Figure 38; Figure 40 is an
regVedk ged detail perspective view of one end of the
FiBire 19 i I‘éarﬁkirsﬁéche@Qe\Q b fik AU fand Jiisplaly 'ogplrgﬁ'e%]wdhsth@ﬂnelds removed;
enlarged detall perspective view of an _Opposite end of
Figyre 2)is 3 Iie?ll‘ﬂeﬁsf’ﬁi“lvﬁ Vigw of thefflat nqn@kﬁl@lagg)f Figyre frshowing the core electrical
and QR84 ERboRSald; AU2004/ 000317 Figure 42 is an

expl oded perspective view of the bi-lithic printhead

Figyre @l g PePespective giie of tereoniecie Prerhpirapit hiparda s in the flat panel
d@lwﬁlgup@g -49-49 in Figure 38; Figure 44 is a

schemati c V|em13homnn t he components of the f]|at
FiguifidP s REpPesfiveviewiog fhe@net enging ysed in the flat panel displey of Rigure 8;
Flgltue\m (Psf a Qerﬁi’ebtwe VeRObMEBe St Qn%ﬂ@@ﬂ’]ﬁ@.[r@@@ dvﬁﬂkohlla%o&bﬁ{emry removed
pane i splay of Figure igure 46 is a vertical

mé@@ﬂﬁ@%@P“@?éMIof a single nozzle for ejecting ink,

F1§l@‘é 24158 Wttlchl debtfonialbhg el cBiterliné Bf the flitipBRds 813 lay$5ﬁf1§ure 8;
gure 47 is a vertical sectional view of the nozzle

Fls‘rre EP thinenlated detpihyow Af the vertigal section ot figwe ghase;
Filirg 268s 4Bedlfrgal JRdil viewlof & S6rkica r!:@cl:tloﬁ'o? W s8dond BRLEWIAE&I @f a flat panel
of Figure 57 later in the actuation phase; Figure 49

display incorparafing @jdyplep printhesd, 1y agcordange vgl@ctb? BMERtioni ew of

Filie 27q7 & vertiedl skdtdHafnd $he @htetliR oRGltHiAd bABodifémof a $ROPYMRel display
In Figure 48; Figure 50 iis a perspective vertica

incQIpqrptiig %Pultlﬁ%eehwzq feedsy. umcgerfiénca &yithyhe IRVenHRA o i t t ed;

Fifnirg 08 & 28 knlafze@ dotAl Vibw 3F the O6itA Batkioy bempef 21 he of the
nozzl e of Figure 50; Figure 52 is a perspective

Figue g7 éﬁ a e RETPeglive iey; q§ 34 pltgnatiye gmbed erﬁ@f 3 flat mel display including

polegatdelath@onidtidnd ¢ ACBabdl i 2BordSicd With SRAMEniish; Fi gure 47;
Figure 53 is a plan view of the nozzle of Figure 46:

Fl&ira A9 & agsariperspechiyeyiew, PEAR abermetie spbedimenisf afflafipangl digplay including a

potlet fhphith@atd RP@E ail dRaBUEHuEY ADbARe, NP EbRlaki @ WHHARL inf&fion;
clarity; Figure 55 |s g persp ective vertical_ sectional

Figire ! &t rgarpf&rSPe%lfve Xieprat ge R AlsIeRtes epbedimentobp et prgeldisplay including

podlet!iirll dataleoftectidi® ili@Zakeana ah AkEeARAHeSn & mbilifing YRR, i AW iance with

i Fi gure 46.
the 1rr]1vent1 n;

Figure 32 is a rear perspective view of an alternative embodiment of a flat panel display including
an ink cartridge, a power input and data connections in its base, in accordance with the invention;
Figure 33 is a perspective view of a bi-lithic printhead for use in the flat panel display of Figure 8;
Figure 34 is a rear perspective view of the bi-lithic printhead of Figure 33;

Figures 35(a) to 35(d) show a side elevation, plan view, opposite side elevation and reverse plan
view, respectively, of the bi-lithic printhead of Figure 33;

Figures 36 and 37 show enlarged 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 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 Figufe 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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DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENT As shown
in Figure 1, in the preferred enbodi nent, the printing
w@spens40ed the invention is enbodied in an APCEAUZI04/000317
printer 100 that prints docunents supplied by a
conmput er system 102. The conputer system 102 is
progranmmed to performvarious steps involved in
Fipire A2 st eRplodedpeRpdctive view biidie BULithRGEhtheditbf FipRraiac ument

(step.103 ufferjng.it (st 104) anpgd rasterizing it
Fl%'é‘? gg 1Sf0s§§t%°n§r?’éew eé’rf“?f‘@n’r‘é)? ég'g? H’gF‘%‘Fe ? tep 108) for
Figiira A4 is assshedmatit OietsBowing HeRbmpsents thehe EAVHANE A%PHy of Figure 8;

FFG 8 e Rl 0ok Skt g or e
8;The expanded contone layer is dithered (step 114) and

then the black |lLayer., fromthe e nsion step is . L
FiggRa &1 1 el eriTHEviay ha B COR DRSO FUe ik Bf b5 Wi invention,

inGaglizscetitastac;can al so be rendered (step 118) to form an

addi.tional.layer, to be printed (in t referred. .
Fig ) torerise Rk o fay BBt paeE L ette 48 i eanenin gution phase
Fipire 48 istal vertical sedtpnhluianofaiienozle of Pigaels7 1atkr ine estuation phase;

contone and infrared | ayers are compi ne ep 120 .
P g S e PR Pt P OB A RELEUE G, H the actation
stga¢ shovnigFigst48p 122). In the preferred enbodi nent, the

rifie S Raeppe e b i A FRRE OGN ‘phamites

Figes 59 i acartichlseaibagltvesh 6fahesfithd noasle bAFiguty setesi red 32

WO 2004/ 084060 PCI/ AU2004/ 000317 f I , :
FIGG S48 BEPRONG YL i SFOTR e O Briect b e R thescruaton
stdegendiimBigugedd; | npl enentation. The preferred

.enbodi ment di vides printer data into a high-resol ution
Flg'llrf’?gifealm%vé?v?%5%?“021218?}?%%and line art and a
Fipwrel 54 istarpaoliew bfthe aenle@f Bigofal 46rwithtBglevdr ape ind Msvablkagede removed
o201 btapkground colors. Optionally, colored text can be
5tpbérted by the addition of a
Figwrdisans tetspeiive @ertital tsk@ionsloniEwRE a gaf Xdf W grinktty@ chib Gficorporating a
texturjng text and |jne art wth caql or ta taken from
phérﬁfl(t?'r?gg%%%ﬁefweﬂeg{s Oggﬁegfpg\.%o“ﬂfggjﬂﬁ”éef rred printing
architecture, elenments of which are described in nore
' LSE e |layers by
Dﬁ%@?@ @%%Pﬁ%&gﬁ E’%@@E@W‘Hﬁ%ﬁﬂn d "texture"
Ad shyen én Fipdre ¢}in deiprefateadrenibodisienthie prifitigasybat of tierinfenadn is embodied
._col data.. Thi jvision,of data into,layers based o
in A R i B e s5ioB 4m et Rie e by & SRt peen 102, The
cofryRe) sysetel025patogranded to peFldrm .védous Lstdpe ivblred MRfzFidiag@ document,
: t h f d i 0t .Chj kes . .
T35 i SaE L QR D RBhgt 534 ST B e 100,
thé@ve@nlpegssing it (s9r10BCfot tansmiskioh kthppéritarioed form al |
overl aps are reduced to a 3-layer representation in a

process (collision resolution) enbodying the
Tleenmprssed asulistqyer migt inyage Asbutferzdiistépnl 18) apof@ecdipt inltRe printer 100, then

exgarengtﬁé %léeg?la?)g ’Iﬁéereggztm%&? cgn(t)cgnetlaley%r Psrcﬁtixgrgé ?sgepplrl iétpztlrldr}gen 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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general i sed representation of the three |ayers, called
a page elenent. A page elenent can be used to
WO e@res®nt units ranging from single rendered PCEABNI0$/000317
emerging 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
mmbef efetolsry, "Rl che MeOMoSdHIAE ot RELYERMUIAIS siMrae®! Rpending upon
. sources, as described in nore detail below PRI NTI
‘HR $EOFFURE A nore detailed description of the
printing architecture wi Il now be described wth
reference to aures 2 and 3. It wll be appreciate

Therpgplertiee ‘BPﬁ‘ﬁ’é‘?’i‘é e pra e 19 Bk o0 OBermbFshTaaver for ex

antii @6 af and a\Wddluni-}Ed1@nl bntdfe S imBgBRE rf@ieiﬁfageslom bhdkgdound colors.
the%%grocess the data into a formrequired

peloreg texh SanRE-UBPQSH By Herdditign oha rnealamgﬂgéarﬁﬁolqnﬁn contone

teXti@UayRr Bor tekturip Gt &id 12 Art@ihSdofor Qhth Sk froth ah RagddF Gom flat colors.
general  prijnter ysten1p|pellne [ts purpose is to
Thee prgiered jRrigling grohiteciire. n¢lerments, af vishy are described dpy more detail below,

geﬁkrﬁf@ﬂ&l&sé Bodtchfé 18 Aby epedsMiting 2Hdh &f atishect Pimfle? AR “texture” layers
Appli.catign Pro I nterface”

usi n n )
W@ﬁ‘b&"g’e‘(ﬁgbf il R e o6 isolcs oot TR o 95 driadu Jayers based on
cohfefit foRGWAhEBhsE hﬁﬂ@pﬁ)&d RaQerd®nter Y RodRl §REfiariaITTITG!. Like the

the p ter's gorithm, whic is well known to
Mi‘?? dJege @R% H’éd’f‘?f?Fi%tPé‘nH?& arglitetige fuakos RIBRIQMisES Inpofac gRgeswhen data
to[bRSEREEd] dVedldp. OLOhrtidiRir, ARlthd Srefefrod Y&t 80oea dﬁsr&e g@dtieed to a 3-layer
recejver. 210 into J.i.sts f d|ct|gnar|es an

regﬁ%eﬁ@ﬂ?%mfa&focﬁ%e%é%?%@s Yiiopsgrehodyiag ﬁ’gégmprggnwwhmﬂy
2004/ 084060 PCT/ AU2004/ 000317 A collision resolver 211

“SESP B ™ BB S S B A e 5«

gea&relﬁaam tepfe@éntmﬁ Bt ihe Hﬁéeﬁl@feﬁ edlle@h pabelRBihetd. QORIRE eMinbhi can be used to
t he back round. and a ments al ready present

TepGiTARYR T e, Tahsingle r%lnfing Aemes Feging Yioftanteadising gagine up to an

enhfbeb@ﬂtdfraepmﬁ@@ﬁ Figurd BlsBéws\h shinplified| WME |dRRIAE 6f a Pa e element 300.
str 2 divid s a band of data into horlzonta

Y

il hﬁél-bﬁval Boliegien ARt BRVGRLES YR FAlg fBtpet. 5 doscribed in
In&haaﬁasaowMere relatlvely wi de or fast printers use

multiple parallel devices in order to achieve the

required output dot-rate. In such cases, each
PRINITING ARGMHIYEOYEREappi ng piece is fed into a

corr ondj ng. devi downstr an1 Where such, data
A s eipied desciiption ot e paping sighet e gl oy 1t deseribegith reference to
Figured 2 &d.3. i Willebe@Ppreqisitedihhttle Eodipohéity Githediehitébthle 208 shown in Figure

2 %@lﬁ éﬁvipg&g%([‘ bergont 3@5@%&?%&@ dat fi{t%,&m required by a software

or h@divgRRbmPoncAtlfArtEe dywiistrBand- | ayer page el enents to the
appropriate 2-

In Figure 2, a renderer 209 exists outside of the more general printer system pipeline. Its purpose is
to render files to be printed and deliver rendered elements to the data receiver 210 of 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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or 3-layer formfor the specific configuration. Again,
there may be cases in which this function is not

wo egpaios®e) i n which case the | ayer organi ser cBCIT/BB2004/000317
omtted. A contone conbiner 214 conbines and clips the
i mage and texture |ayers of all page elenents in a
strip into single imge and texture layers, as

AlcBllikibh 89010t 20 OWELSHtE 8RR Minkpdd shaa El@merﬁ‘s @x@ahaf byCtBONRS tBbivet had creates a

flJransforms t he contone g}anes of al Ea ge el enents
ly SR eresqlysdt Passt dimesh éachtl%teréecalev Pt g elerent Withghe packground
arfiRAG @lefrohits Gltedd§ peeseti! Fund{adhtilly, the BRIBK o REA R uarddibes that the entire
E%erfgﬁgs the sane ogeratlon on the nmask | ayer as the
PV HMBANHC™SS, f or ms on the contone |ayers. Al
el enents are clipped to a strip boundary and drawn

into a.single A denS|toneter 218 .
AERRET £ i!l%léeSd%Hgfi“f Vb %lf a Pisharizpriahy oYsaigeping pigces. This need only be
pPRIB&TTh @3 agf wietd x@iatlwﬁﬁidb lof fasti@ihEerd Vbe m-ﬁlmp‘lie &P&ﬂfeﬂlévi%@s in order to
é% %gessa only in lowend printers with
achig¥pibF sguiretquingh Jotirge- Insuchggpes, qaph mﬁalthIYaOVFﬂmpylg@&sg is fed into
cd@@gﬁn&hg fietlide PDRBGELamA WEHIE SURE d6 MRAESSR moPréuired, the stripper 212 can
b [esses the contone | ayers of all page elenments in
%WH‘? to reduce downstream nenory and/or transm Ssion
bandwi dt h reqU|renents A mask fornatter 222 converts

t mask. Ia a h may be
D%fgffflag%fﬁ%& il %ﬁlsfewrepsf e o6 G oR A ldpisrics delivery to the
ddwibtBeatr tRirdvlirdNAEK AL edoBfinissr 223 deriveiss 3-Rgén paBSMements to the appropnate 2-
mngQn mr essor 3%7V136004108§960 CT/ AU2004/ 000317 A

1ot fop fhe spepifis ropigation, Ae&ipy there ay|be gpses {h Wheh this function is

noft eerquiaandﬁwraﬂobaﬁ@me Riférl or @anR@gas be ahiteddhered to, by

either dividing bands into smaller bands or by

reconpressing the data, repeating until the constraint
AicSntSr?tdoﬁlf)inteth14|<fomdﬂks’iaﬂd5‘chbfthb EmdgeAns f&(ﬁ&fldyetrgot]ttquaage $lements ina

rinter betwe ine s a serialise ormo

St IO SIHEL IMEET AT Lﬁygrs FrafizecLly tovimsteap harqvess: 226)

transmtted, then deserlallsed (in deserlallser 228).

Wthin the i nt di stributor 230 conver dat a
AF?IBIEﬁ"&V‘?S%%gt é‘evnsrtg‘b“r"é‘?éﬁPlé’E‘?SSﬁalfPﬂgS elgmeats ﬁﬁr‘%e input color space
toadedtd-specifie pslesspadedivhioR isaisehl g CMIYER t hat the data for

each strip is sent to the correct hardware device

whi | st observing any constraints or requirenments on
A Gigdsia cbrBiREr 15 PeffOornisOthé BBELopteatiof @5 - thel Bask Hidtak ithdédatone combiner

stributes the converted dat t o, an iate one
PeGiprEy QU SIS Yo LT AT QiPped 1 ST YBharcarden into a ingle
mmﬁanﬁacal to each ot her, and in essence provide
deconpression, scaling and dot conpositing functions
- to generate a set of printable dot outputs. Each
A plepsttomeer 232 miessutes dle@d@mbpf)f e cddédntfpage bee enéermigpet dfQotal possible
degsa}ttyaﬂn'sb\ogeggtgo%r}se ngc%&%po% in ow enc? printers with power supplies that may not be

able to handle a fully dense page at full speed.

A contone compressor 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.
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deconpresses the col or contone planes, and a nmask
deconpressor 238 deconpresses the nonotone (text)

wo 200e/08406@0Nnt one and nmask scal ers 240 and 242 seei/avudee/000317
deconpressed contone and nmask planes respectively, to
take into account the size of the medium onto which
the page is to be printed. The scal ed contone pl anes

A @i’z@hfnhéi‘rEZd lehsnRs @At AVsish iidiBhs, &A Bands and 108 eiir&hayes, @R adhered to, by

%tochastlc di spersed-dot dither, is used.
e“BFﬂ 41Yeém& ds, gtt%fr@ileawdz %rrbyaﬁﬁ.«?mpfqaa%g the dtp-4eRs@Ying until the constraint
isedtishi@r, a di spersed- dot (or frequency-nodul at ed)
di t her reproduces high spatial frequencies (i.e. imge
detail) alnost to the limts of the dot resol ution,

If \thta i€ 165 bétthisAMeAUS |tie pﬁaéro&meﬁqnﬂeme Eta§e\§ai kéHalised form of the data
frequencies to their _full col or dept when spat.i al ﬁé&

StRUCHUESS, S ZeRgateq, (1 fFé‘a]éVézz‘sA teapsrpitted thep daﬁeflﬁlésﬁd ﬂﬁfifﬁeseal}sgr
carefully designed to be relatively free of
Wttﬁ@ectlonable Iom#frequency atterns when tiled across

TRerRERET @ driuir 30 panyerisidag Lot QPTG KpERERat o gnto a hardware-

spmlﬂé Pt htatibn hrCbur&Cthit @heSAARIOF dacR st fid defitth BHe COHEM Biirdware device
jntensity levels (e.g. 16 x 16 x 8 bits for 257

W"i“’ﬁ{ SRETRE AR eqnstyainty9F reUrRRFNS) Op| daideansfissioRdp these devices. The

dlaﬁwmhmdnésnh@coﬂ%nea QR @S hrt Rpropfifte ORe 8f LFiliraliy-FPipelines 232. The
sis to §£OV|de dot data suitable fordﬁrlntlng Thi s

Pl es e et etich Stheh t 2d din <§53506%, PTogHie HfqomppEssion, scaling and dot

cofiipb&iting fiilctidASto geNdrdt€ Msdt B prititdblekot biithlasit es the data to
the correct nozzle actuators 250, ich in turn cause

ink to be ejected fromthe correct nozzles 252 at the

E&BpifRfite 232 Riclud&i £ bidf 38 Fof Fecéleing thdoada.i m U&ft&led&ﬁﬁhﬁressor 236
bel ow. Tnﬁggrchltecture 208 incl udes a

nai n
degIFRTGRIFSe FORIGRRIFRSH 28§ & ek E)‘??P’F‘P’ES’FFOEJ??SO‘?@"?‘BPTF%S the monotone

(texBlhyrk.i @aﬁtoaaﬁnd AL 2al6M@i230 Yand 242 ¥RILHE @S&)%pﬁésbddt @shtone and mask
plg}grtlon t is |located within a printer

PSRN0 ek OB BOREE Uei gheg Uﬁsﬁbf@mage is to be printed.

system which includes everything fromthe
be appreci

des aliser 228 o ted
TG pont R alenphe A CBet PURURET A bh Shechies fhfprmy a stochastic
dispystEaot AnHer$ Ldel e Unlike $OlARVB&Uot (BF Qhﬁl[t&{eymo@wi’ed\j Althd USdispersed-
? onent s %% ‘§ @ggced on giffere si des of .the
doftap fra@rennyrmeiatedd ditker rprqdyees gk spatial repupneies S raage gptail) almost to
th®©fimit6f the EdMirdsElitio, hals sithulthtRbesly deprodbdihg BWEI0spBEal frequencies to their
ed, that . sone of the_ conponents

ppyeci a n tne o
o] RBRF Gl henoaintinTEEoied da 8 SV Ha R Gfber matri is carefully
deﬁ@xﬁdd\/ta bE rel AIVELY Eley of HUj@LAABE: 16WfFeqGaP PitREnsSHteh ﬁ[Bd&Gﬁl)ss the image.

ter. For, rather than re on th
B 12 PG X0 B QBB A BB LB Bptiular mumber of
inteAyee 168E1s (H)E 16 AMBAIBHifs Sori237 ild@sidy RidI§)ect ure can be
accel erated usi ng dedi cated hardware. SoPEC DEVI CE I n

the preferred form the hardware pipelines 232 are
ThedxBéte®plandd afe theddmpokifdd G a ldo@nipbtito 246 on a dot-by-dot basis to provide

dot data suitable for printing. This data is forwarded to data distribution and drive circuitry 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 software-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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Printer Engine Controller (SoPEC), as shown in Figure
2 and described in nore detail below The printer
w@e@iesabl y al so i ncl udes one or nore system OPCEHAURIOW000317
(SoC) components, as well as the print engine
pi peline control application specific |ogic,
configured to performsome or all of the functions
fréie mrcbh@ﬁtexad@am wHick ﬁlbmaés%er&mdg%x@mb dtderiglisPi 128lonWerds. It will be

a in % é g(Iromtge hi ghest 0|nt of view
PR ig e dhsatictied dfign frercrpuih BSiarap printgr is somewhat
arbigraty{ ahd Rafi6@s Sorugbnkiits tcaf @RUplasddb 81)/ &ﬁﬁ?‘ﬁ‘brﬁ Osldes aofDyH3adivide without

ndo cess, Menor subs 30 da Print
Sugﬁm ate&@s .tff?eopeﬁﬂgé) éthA N@%@m@s épﬂﬂ Ay apprgriated that
soaf bofitikCdotpesents iihd éiamtelstaite W8 1thk B¢ ﬁanand i BattiwgHd lof SofBWdre remotely
aspects of the other ubsést .1t pr qﬁ ener al : .
D OB PG YR oTCiABRICD o5 (18 TEXIRgRalhe general-
puRpdse tpedcessbrt F a plrSoraNt@fifiadr, Porhd1bf g8 PohiPonents idltBO architecture can be
eed conmmuni cation to QA chips

“?aﬂ?% “%W%ESE@§€%?B¥ﬂeeIsemhere inthis
speci fication). The CPU subsystem 301 al so contains
ri peri pherals to aid the CPU, such as Genera
dﬁ%@cpnput Qut put (GPI O which includes notor
Inabé prefdrned féth, thet Ie dvHpé p@@lﬂieﬁ QBi @fe édﬂiothe(l liCk))Smali S3fice Home Office

e nmer.s. nication
P e e Lay R (REEEb e Siiveys Fishen Y 90ebar Pugte ddubbelow. The
prhiﬁBS Piggifelzralﬂ? e¥56 am;d{eg ;)ﬁdﬁﬁr mbk@isystélhé ogal dhifSoan cd)tﬁﬁcﬁ‘lénts as well as the
nterface to ot r 0] evi.ces
prigy SURIC PRFEE SRR §am}§9%%%e%* % l%e:ccé esde.@ %fmr 18, or all of the

fuhdienCRstribSe aboat ifGelativiockd privfisig Pipelade. (SCB) and bl ocks
wi thin the PEP subsystem The DRAM subsystem 302, and
in particular the DRAM Interface Unit (DI U),
AastoiwinriatFgure BE, fran ithe Bigh&t poiat 6f aied SSRHATUARS d¥AkiSE of 3 distinct

equest ‘sh Wi n cc to the M_The D U
sob e o aect e QORI AN @aicck e fcsess Memory
(DRAM) stbs3/stemaBOL dSa Priir? ERRAS/PipelinedPEP) sabpyateh30s. The DI U
al so hides the inplenentation specifics of the DRAM
such as page size, nunber of banks and refresh rates.
TlﬁﬁCRM)s%@ﬁﬁdr@S@lOﬁ@lu&@Td GPJZQ@‘%@QG&HS difdiecobfigirés ﬁn@p&ﬁs of the other

[ sub ste ccepts coppress
supyyR R Lo R EReTE 8 S a MRE 28 15 g Foal printer with
the intenal Pirinnéngirien & ﬂkb&tolnﬁeld theOlowasppéd ¢vimidttation & QACHhips (which are
nlcat ect | i,t h tp 2 se s of a

deﬁﬁn%r.? teﬁse eﬁ? Ilﬁttﬁléa em 10 ?./r \Qﬁhe S{Zg@ esugsystleﬁle g(g]gé 0 contains various
pediplpRals tooaid thai QR | sieh hsSsGereeal wwmpae@mﬁﬁr@um,twm@ud?cmdes motor

Lossl es B|-Ie ﬁEc é BQgggggi a Encode .FéTE). .
coRfal) ) R J@Eg(é Ibp S'é’b%’t‘ rﬁfn?rf‘(/ﬁ 551 | yfhe Serial
CdﬁhMK))lcahat)sGJIGQk (SCB) &rBibe @U&&b@ﬁeﬁxmm IﬁﬂB@eﬂi ID$B1| Eitﬂrface to the

G S el E ke hapr BRI e SHERG
hop ¥ Siely bR PG i BES AP o SRRk LR R

output fromthe first stage is a set of buffers: the
'Ih%ﬁmesubsystem 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.

36



FIFO unit (CFU), the Spot FIFO Unit (SFU), and the Tag
FIFO Unit (TFU). The CFU and SFU buffers are

wo opkes®ent ed i n DRAM The second stage i s the Pei/AUDN0€/000317
Compositor Unit (HCU), which dithers the contone | ayer
and conposites position tags and the bi-Ilevel spot
| ayer over the resulting bi-level dithered |ayer. A

THélFmﬁEnngﬁe I5A4YR0 BPEP) BitbsiRdnk §U35ac&?& ch%pfe%h F@%Q k68l 'DRAM and renders

on the printhead
tha%w éb ef’% %Ee@r a Lgb"ef‘ Frigt ineadesiancd felf a Bmthwemteémeahaa [cgmmunicates

dlfbf:t‘l)}d W8 dipf fo OiMsdgltiefits Hr 0. litdt tphamedy. T fat Istagé" @f‘ fh@ | ;3ge expansion
be present _on the Erlnthead For exanpl e

PIER HEBGOREY BEdRNUB(GEL). heitsadipes Eirordst 6 BNeandslie Encoder

(’I’Ebh'ir"l'lﬁI @D@n&pbjﬁﬂ e qu@-corﬁbxte%@ Q:Bht‘éﬁ‘é YypitdIE @mqgelgyers, the LBD
printed in i S not "avali

xe 1‘1&& °%§?8§ng1§&% @?é’%fs§‘yplqaﬂy tlir)eart%ﬁhP d Esgngegdes N@tmalgs for later

reﬁ&ﬁﬁ% RySiedIR SR SabOK uﬁ@l\@ SR BRI ESrsf é?a{ge denddt HOAEERSthe Contone
rlntheadnﬁﬁ col or redundanc error

PP CRED. 6he Son BTRD B €535t 804 he SoE WL UGG it CFU and SFU

bulfeR afSisdpldnitited M PRA¥E! 6 channel dot-data (typically
CWK, Infrared, Fixative) is buffered and witten to

a set of line buffers stored in DRAM via a Dotline

TH8/debiid sudpetis (HMAIRorfel Cdhgo¥itor Ut @REU)ddhthi dthbiQ Qﬁéea)ntone layer and

back from DRAM and passed to the printhead interface
cogypgsitgs a‘b*ttwnr!?as@ld i 81-1&&?1 spat ﬂ?@era&veléﬁaﬁ esyitipgbitlevshflitherqd deyer.
Loader Unit (LLU) at the systemclock rate (pclKk),
e the PrintHead Interface (PH ) renoves data from

APH‘@L?fl OF CPEPRIIIEEPRYOTSIaR Be frpplempgnitady Hepspring upen theprinthged with which

th@S(ﬁ’EO IR RelidBesd ysp ﬁiﬁ EHafieis JTt- ﬁ:vel'cﬁtatai’eeprgél&fa&fr&ﬁ @us stage, although
2. 5\Nbytes in size, whi ch abou

t DRAM
noz%ﬁleaage Sy B9 BPeab PR tfmnmhewr% sEERp ?aé'gf‘eprgw% mgyba CMY only,

w1ﬂ~1 K(iﬁﬂieﬁﬁﬁt@dh@ 8UEY cEanh&¢ hdvEdi gh&ea Vﬂlt@fnaﬂ%‘lye tlkéa&fé&ed tags may be
of bands stored in nmepory. As a band of

er
p”E‘F?Q “ibggjgﬂﬁ igk sk aateblpter fo5 éﬁsﬁﬂgpuéﬁi’é@st em 303 for
printing, a new band can be downl oaded. The new band

he for the current page or the next page., 37 WO
Ing‘g%ﬂ}l@sife%e@ apPeadANots Compensator (INGYcqraprasatey fof dead nozzles in the

prieiesd Bl @1dr@edd8@inby &1id ool Mifusind ¥R PRzl Qath Mo GRFIRhAEEdots.
conpressed page is downl oaded, but care nust be taken

to ensure that data is al ways avail abl e for printing

Therresultbitf Bi@ével 6 kel Wét- daﬁy(tﬁﬁ&uy CMYR, eifRedd edkatidR id bidffered and
devi ce ac ?&?S conﬁress% age data and contro
WILES TR OF iRt s RN Sia @ Dogline Writst Gt (W Utat
transfer to either the DRAM (or to another SoPEC
e.n nmut C systens, as described belo

| -
Fma ly, %e dot-data 1s loadeg gac% from DRAM,’ and passed to the printhead V\?erface via a dot
FIFO. The dot FIFO accepts data from a Line Loader Unit (LLU) at the system clock rate (pclk),
while the PrintHead Interface (PHI) removes data from the FIFO and sends it to the printhead at a

rate of 2/3 times the system clock rate.

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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Mul ti pl e SOPEC devices can be used in alternative

enbodi nents, and can performdifferent functions
walemengiony upon the particul ar inpl enent ati on. PEDATU2004/000317

exanple, in sone cases a SOPEC device can be used

simply for its onboard DRAM while anot her SoPEC

device attends to the various deconpressi on and

Udigy Hafdmgng ) i pmebleqe%egﬂs&ﬁlhb@d ;ﬁ@@%@foreﬂlﬂb Zomplte! RHPFesed page is
whi ch can hap en .in

th ce of under - run
d"f"’ﬂg’ g H t cpyeqpust H%t i ‘ﬁteé?‘“%%‘ﬁ‘rﬁéf?c‘égl"ﬁk’? pitajlaRle for prgfing or a buffer
undér-iaf nda@ occak.! the data for that page being received

and the rest of the data is not received in tine.

Addi ng an extra SoPEC device for its nenory buffering

Th’é&ﬁﬁbdded sssl. ﬂ@éﬁﬂe%&cebﬁ%oﬁﬁi‘ébb@& p&ie dd@taad tdhtdo] odinddBs from the host
none of th&ﬁother capabllltles of

PCE 189 RGPS E e raT o Si fhs RANEAh oogietier SR Efvice in mlti-

SoPEC sbﬂMﬁs,Sﬁdﬁé&rﬁiedEél&Jv).ty assurance (QA) devices
designed to cooperate with each other to ensure the
quality of the printer nechanics, the quality of the

MulﬂiileSStmEQ/d&ﬁbeﬁ ltan berised e alerifzz | @sbodimentsN@hd B perform different
ints, and the quality of the sof tware

dd
o G 15%{1}?%%% B mpleeaAeR,  Efreeamplecigngge pases a SoPEC

deMaé Ed by useaaemhplp rfonité BgboRAPDRAM, [Whild amahansmoadv@te Qflends to the
r in

ﬂs eB{fP gs’s‘gaélﬁ g S e nf ordgg:tngﬁgﬁpr N srﬂgn reduce the chance of

bugfer lideci@e, Width ¢ahdappeh Im the eveay/thate@hd Mrtdr c&bﬁ@nce@ﬁﬁﬁtﬁlg B page prior to
i ch stores cartrld e .inform

a3 S P EPagR BETAE MOVt A0 At o g e 85! P ey e, Adding an
extth SOPE@ deviceQbr ﬁhhﬁmo@ﬂﬂﬂfﬂeﬁﬂg’ Q@a&ﬁtxé&@ouﬁ&s e Babint of data that can be

oo e Pt e e BT e BHoBL SHi e o

mappi ng and prlnthead characteristics. The CPU in the

0 evice c t|o al | oad a rQgr am code
o SC SR p T bovergl kit asoirgneadoe) i G fo cooperate with
caftEBREMo drisita | they/ qualibye of GBY prifitet h&cl&ﬁBE,CthGQs h1@@ of ltlﬂ:SmB supply so the

orgfiaRbeli oS o b iy SR B RO BT el to ensue

printhedds@nd yetHagiceaBherdatagdd. f | ash nenory
differentiating one fromthe other. Each SoPEC devi ce

has two LSS system buses that can comunicate with QA
Ndatewily eact pfintiigSSPEC Rt H@J@tdnCﬁEdciﬂfbdaﬁtdltérl’leUﬁrﬁEE stores information

priier SURRLt et 35 kRS B GRSF G AT AR SoREED B BOR S Sytem will als
cohthii dht1iﬁ10$)|A: ﬁ?? Whi\:iht s{tkg?m&hggedmfi)gliiﬁt[&&héh & taél afﬁblldﬂ of AR remaining.
g prgheaCilsn i e Chehip,fullene fp e RM (e ten EEPROM tha

stoe@NprinttieadrisifNeiihfornidtion istdh e@‘klehd) néi2leerhiPpity dn@ PRinthediOcharacteristics.
regﬁé from the i is authenticated with

[ Th
e 31t e S5 I98ViRs 3% Q0 3 190 a R POGERT CeiRgi. (i Chip tha
eftioctivielyeicts @f\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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is itself authenticated by the |ogical QA thereby
indirectly addi ng an additional authentication |evel

wo eootlogtoseply fromthe ink QA Data passed bet reBAULI€/000317
QA chips, other than the printhead QA is
aut henticated by way of digital signatures. In the
preferred enbodi nent, HMAC- SHALl aut hentication is used

th&f) ositihnan tHRNYst ERPAS ﬁrﬁestﬁb‘ﬁe@dmﬁpﬁle BX R AThA Peifter AL MIWINQA devices

er schenmes could be used instead. A single SoPEC

Sh@égbﬁénﬁﬁﬂﬂ@é§§ﬁﬁﬁe%mo bi-lithic printheads and up to

six color channels. Six channels of colored ink are

t he expected maxi mum i n consuner SOHQ, or office
Ingse, (the; Ipgical QA WC%W@%QA tq dgtempipg fgpa@iningdnffy The reply from
thé G¥TA 1s@ﬂl€ﬁﬂc§t»ed )Wth'réﬁ‘?{)enceft@ fhelpBigiét OA. aBk OérifRbfidH frdd¥the printer QA

| ack) or black text, line graphjics and

is gfeieaug)@%tfcgtes by Hlellqggcal QA} (ﬁerepxllﬂliiléchﬂ ?ddu}g(ﬁn addmonal authentication level

to NeirBpig aoRNAbhRA2PP! i cations.  F (fixative), to enable
printing at high speed. Because the bi-lithic printer

is capable of printing so fast, a fixative may be

Détf faskddetidtvicln BHRAPA Bhibd)Bthel thin the pﬂl'it]ieab Qf[Q Hsﬁadtﬁbﬁtl&?@%y way of digital
touches the age al r eady QO herwi se, in

SigRRES He rre f sgbedimery, }EMM$%’I %PﬂFeBW"é‘B’éléd‘s‘iS’rfPh‘%gf‘% gnd RSA is

usedfor pRBAT UoBe, hioulzh ¥hkd 3¢BenfBBXoll@be R4 r@ed.r €d. I n the
preferred form the SoPEC device is col or space

agnostic. Although it can accept contone data as CWX

A GingRCBPPEOMIGiR odnicont@dl 1B diRA¢ pAithead @R @p to isix oy Lhannels. Six
an a%cept contone data,in any  print cqlQr space

chCAIatﬂSt 9t gelgierl {nk azg ibe-exnerted mAHEINR ind LRSHREROHE: ok pibice pijthic printing

enRB@RhAf afd intlo@eit channel s to out put channel s,
i.ncl udi n conblﬂ dots for ink optimzation and
* A X LF3n; Bagees yellpwh fRrregulsneler RSRti%%y nunber of ot her

°I(Qhﬂdwﬁ|f&blab!amt/ﬁhe%ﬂaﬂﬁ¢btaﬁd §-séal epﬁbrﬁﬁh Yy CWK for
contong " or the bi-lev i nput, and the

eﬁﬁ@%“@5§d6E¥§m5P% typically rendered to

Faqﬁxam}epftd; éfaBleé phifity®i at hiphkpexdt i ve channel is typically
generated for fast pr|nt|ng applications. In the

preferred form the SoPEC device is also resolution

BaRaWe $Kel i-litHi¢ prRérak yapame of B@8ing s B a rmamkaeﬁa@ﬂﬁr}equmﬁw to enable the
r esol tlons b ans of sca

i.ons and out pu
ink 5 i befora s I@ﬁb&‘?‘g‘a R AR IR FBIH ROAPBise (fomay bleed between

paRése @ Fell f2idtel@ W2 61 eB® Priinting edGRAMBALs the ikat®e B¢ ndietadulingd.
has no know edge of the physical resolution of the
Bi-lithic printhead. 39 WO 2004/ 084060

In kel Hrétdd 00 ArOhd KOPED deviee BIcBloEEfabeladnastitl AlOugdhOiPtda accept contone
a5 i REA%, hEDEN BE0EAA i AT S S S e dt iy
pri2@@6los bace asldRidadlly) ZOPEQ fprdvile® anfBéchaiisnh ForCABiHEMapping 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-level 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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The follow ng three tables show the constituents of
each of the three distinct subsystens which nmake up

WO bw488PEC device. I n particular, each of the POI/ATZ®4/000317
provide the unit acronym the unit name and a
description of the functions performed by each unit.
Subsystem Unit Unit Nane Description Acronym DRAM DI U
DRAM i nterface unit Provides interface for DRAM read

rﬁd vvrlt access for the various SoPEC units, CPU a
I g, Pregasred o e SHECD Y it pregdenstly 1empstist esiessiye pakses ﬁre typically

splioiiREandand dbwSloafed int€ BB big! stord AAM A6 5SinfolfdMYn is consumed.
Enbedded DRAM 20Mbits of enbedded DRAM  Subsystem

Unit Unit Name Description Acronym CPU CPU Centr al
Tlféfﬁyﬁeﬁﬁlg ﬂ&eéthlbIes SR fHRIcoBstifletid) of @Adh! FFUh&thr@Ndiidt subsystems which

contr nmory Management Unit Limts agcess to
MR P ‘gﬁ SP.%% Fvwea{%na&@i 3 r<agio, (e eQHEPRIGREPViGio 06 it pgsgpym, the wnit

ndn@Aind b ideRripRIAWY tHeThrctibd Petfbrinitl ©9 eddi@nbser vat i on of
the contents of nobst of the CPU addressable registers

in SOPEC, in addition to sone pseudo-registers in

SutRdtera! TUnit! T VM CENEhRNatdeTET CONt &1 Dayclplié 1000 and
general | systemtiners. LSS Low Speed Seri al

Interfacé%if@b’ﬂ‘level controller for interfacing wth

Diégﬁ% ;{)\I ifer, vvlbrlhU W@nﬁg l{ﬁg?e Iw&?rﬁéﬂa{ce*ﬁﬁw read

pul se uni ts 40 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 I10s General IO controller, with built-in

Motor control unit, LED pulse units
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WD 2004/

circuitry ROM Boot

084060 PCT/ AU2004/ 000317 and de-glitch

ROM 16 KBytes of System Boot ROM
w@owe/08406) | nterrupt Controller Unit General Pecpasz004/000317
interrupt controller with configurable priority, and

maski ng.
for

CPR O ock, Power and Reset bl ock Central Uni

t

controlling and generating the system cl ocks and

resets nd power down mechant snes PoS I"O\Qﬁ&de) }{a] ft ge

Storage|retained while systemis powered d% %@g %

Uni ver sl R@dri al Bisot RaMi ce USB devi ce okByigs o€ System Boot ROM

interfaging with the host USB. ISl Intgpq.S0PEC

Interfage ISl controller for data and control _

comuni ¢aton wi t Hntement Comeblecdnitj n a rfedneral SoPR@pose interrupt

system $CB Serial Communi cation Bl ock CootALNS Q}i’&]h configurable

the USBjand | SI bl ocks. Subsystem Unit Uni t Nane

Descripfi on Acronym Print PCU PEP contPriplity eand pragkingle s

ext ernall G wi th difig piILAFRABANGK! O ¢&at fAf W ggﬁtroumg and

PEP Uni{ Pipeline registers, and read and wite M

(PEP) i single 32-bit chunks. CDU Comgelrﬁéatlmdbdéwtem clocks and

Uni t Exm;ands JPEG conpressed contone Lay veo%‘?ﬁechamsms

deconpr ¢ssed contone to DRAM CFU Cont one FI F

Provi deg B$Sne buf Fewpnipvpeiomeen CDU arfdomgsuretamed while system is
powered down

USB Universal Serial Bus Device USB device controller for
interfacing with the host USB.

ISI Inter-SoPEC Interface ISI controller for data and control
communication with other SOPECs
in a multi-SoPEC system

SCB Serial Communication Block Contains both the USB and ISI
blocks.

Subsystem | Unit Unit Name Description

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

CDhU Contone Decoder Unit Expands JPEG compressed
contone layer and writes
decompressed contone 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
LBD and HCU

TE Tag Encoder Encodes tag data into line of tag
dots.
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LBD Lossl ess Bi-1evel Decoder Expands conpressed

bi -l evel layer. SFU Spot FIFO Unit Provides |ine
wedoies406m bet ween LBD and HCU TE Tag EncoderPEnavei®s/000317

tag data into line of tag dots. 41 WO 2004/084060

PCT/ AU2004/ 000317 TFU Tag FIFO Unit Provi des tag data

st orage between TE and HCU HCU Hal ft oner Conpositor

Unit D Thgis cont Ofg FIPY €hitaNd  CONMPOSIfEwddsNae data sforage between
bi -1 evell spot and position tag dots. DNC Deadg Nozzl e

Conmpensat or Conpensates for dead nozzl d§a¢HCb| or
redundapgyc@nd er r@fifordt Ebmpdsiier Ugad NO3ieR dalofohd!t Olayer  and
surroungling dots. DW Dotline Witer Unit Wites out

the 6 channels of dot data for a gi veSopPesies theebirlgvel spot and
the ling¢g store DRAM LLU Line Loader U?Bstitidgqgéi&)t;_he

expande age image fromline store, formatting the

data a )&?rséri at el Peadfozglpeompensateni ¢ Gamnepsptescfor deagd) nozzles by
PrintHead Interface Responsible for sepgiond @@ndsRya and error
to the|bi-lithic printheads and for providing |ine '
synchrohi zati on between nultipl e SoPEdifusingsdead nozzle data into
provideg test interface to printhead gyehin@Sg dots.
tenperajure nonitoring and Dead Nozzle

| denti f i &WV%n. Dotline Writer Unit Writes out the 6 channels of dot
data for a given printline to the line

store DRAM
LLU Line Loader Unit Reads the expanded page image

from line store, formatting the data
appropriately for the bi-lithic
printhead.

PHI PrintHead Interface Responsible for sending dot data to
the bi-lithic printheads and for
providing line synchronization
between multiple SoPECs. Also
provides test interface to printhead
such as temperature monitoring and

Dead Nozzle Identification.

PRINTHEAD MECHANICAL

In the preferred form, a Memjet printer has two printhead integrated circuits that are mounted
adjacent each other to form a pagewidth printhead. Typically, the printhead ICs can vary in size
from 2 inches to 8 inches, so several combinations can be used to produce, say, an A4 pagewidth
printhead. For example two printhead ICs of 7 and 3 inches, 2 and 4 inches, or 5 and 5 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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PRI NTHEAD MECHANI CAL In the preferred form a Men et
printer has two printhead integrated circuits that are
woreuabhemeo adj acent each other to form a pagew BETIAU2004/000317

printhead. Typically, the printhead 1Cs can vary in
size from2 inches to 8 inches, so severa

conbi nations can be used to produce, say, an A4

pagewi dth printhead. For exanple two printhead |Cs of
7 and 3 |nches 2. and 4 inches, or 5 and_5 inches

A prstrgd pHat Eféeeanhoém&ntegtlbnoaﬁ bmesmeﬁm@arafe(%@wfdea@s Phto 43. As
bebtShdwsin Fifirtd 33! 36 d @[&:&42(, @: Kf‘:}xth@z[d foands %e(t‘ém5 df an elongate unit.

conbi nati ons can be use ri nthead can

Ashsptshevie odieyrs fnthe %ﬂwoeeqtmfﬁhepvmeﬁ%é@ m?lnéeeagwat)%member 421,a

flekiblecROHE $22, hPink @XABRGh m&erng nhpta@ qﬂcamh&u@ﬁ platfeun.g,,a MEMS printhead
artlcularl i n canmera print head

coalgeang figst %msrcoaqi Bnthgad é‘ﬁ?ﬂT@E‘? ef%as @ﬁ%ﬁ@%wﬁ 4434 9é1d Basbars 427.
printhead integrated circuit, or nore than two such
circuits, can also be used to achj eve the required

The sSURPOH RENbRF 4R1HS cancbe\fpsmed dompany FBttRbISCRA (RIS gneial pr plastic, and

caﬂ betaﬁwded nildedtod Eatchel DR STBGHtwaM IThe BEP¥oR EnARRE 4 1%@lu1d be strong
reference to Figures 33 to 43. As best shown

enef%upé@ dstie other somppieRts iy the appropyiate alignmesh erlaibe te a%ésother whilst
stiffbiind AdregtiRAing R@RiRadRiatwholés best shown in Figure
42, the conponents of the printhead 420 i nclude a
support nenber 421, a flexible PCB 422, an ink
THdiffekiblertB eﬂerm@ i 1@@1{1 8Bthe Printhedd 400Shd Iukwtdb@ﬁrsphxﬁit fcond electrical
424, a NENB g{Jead conprising first and second
comm%‘é?édaf}% ?é?gr glegtrifa (frpaectorscédl ansis29nepruespond yyith the flexible

coRnesRRa 1997 48ofvn Fifiere IRPPRY ledidiDednnédotdrs insluBefonBRt 4redsMB8 and 159 that,
fromany SUIta e material, such as netal or plastic

in yicgare BEsYQPET BSEORAEHEHIth SOFFRETIEY OB FRAPEFPFS A Shipe from the SoPEC

chifmss (rif g.ee sup unafatfrdﬁemb 86PHR dhip msm;badseb Glofid he Bctri€d) @kBctors 428 and
t.he ot her co onents _int a

423 %na eﬁﬁéﬁwbm QRIS I’ééeﬂii%f‘ﬁé?“d\ﬁﬁ?qn pﬂntgfadfl%ﬁ%f’r@d 426.
and strengthening the printhead as a whole. The
fl exi bl e PCB_extend e | ength of the printhead 420
AsSHEV i Figtre 3 e dak iﬁa Wiop siding det inpludgs a Rlyaliy of gloggate conduits

4364 2Bt dibeibded Quidd (16, cBlotsdtifiksCkrafed MkQHE ﬂkawé)?ﬁldws&a& air from the air
correspongmgkg?g}he flexipble. connectors. 147 shown

pumpigng the echrinthead, #20; Giighee for Sefsrf flvibareghies 431 (Figure 39)

dls'pbetaalolaé &efléhi%t}iléﬁhé hﬂitdastnliuﬂoﬁl tﬁ@ldnfgr@3 rawéﬁutdatﬁe fluidfand air from the
conta W carr nal ng _au cLors n

cog § #¢ tis gk dis %@p@e Platgi4344 cldre (fl:v% agr{gre s lad Viagippzles 440

fornftd orOPbiug @Rl PFige IBRSHLEh PlugNEitd A oredsPéiidingCadtket (not shown) in the
connectors 428 and 429, and is dlstrlouteg

P& pecti ve ends of the first and second prlnthead | Cs
425 and 426. As shown in Figure 43, the ink

di stribution .di ng.423 i ncludes a plur f. )
Thg distrgpytion e%ﬁdﬁgﬂ%a mﬂ*@o A RHONYTUCH gofigure Eﬂ fa%’e ﬁwes provided locally
fron0ihe flald aperiises 43N fahd@dieibirte kherduplX srhdllee dis@iBGktion apertures 432 into the
pres EE ed ai.,r fromthe air__punp along the I ength of

pripthga %@’éld‘zﬁé"é P FiewS3%- Sets of fluid apertures
431 (Flgure 39)

The printhead ICs 425 and 426 are positioned end to end, and 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.

43



di sposed along the length of the ink distribution
nmol di ng 423 distribute the fluids and air fromthe
wa@ eovdis4060 430 to the ink distribution plate 42BCT/ALi2004/000317
fluids and air are supplied via nozzles 440 fornmed on
a plug 441 (Figure 35), which plugs into a
correspondi ng socket (not shown) in the printer. The

THE BubBard40t7i e@é‘rclﬂt@él? h?%dcaba%n? c&l&u&tbrs'@kﬁﬁbneﬁ QR plovide 1'dh%‘current to the

conflqyred to tak rovided locally fromth

achyaigrOldpRPinthead nogzles AFRacTahed £ fastit B e Mistierotign m Figares 39 o 41,

thé Badbhigr420diasd fetdﬁi&i' 10 PoAfS itWn8end 3? al sGEl&t Hf‘ﬁ anJP hi BR %ﬁ’dl by wrap-
| Cs 425 and 426 (as shown in Figure rinthe

arpynd wings 44 pf Abssflepible BEB;422 0 b6 bé%‘?arstab”éﬁ’d’ hoém earl@thead ICs 425 in

positibfl ak Best SHOwAGH Fiblifel 38,120 andli st ri bution plate 424 so
that ink fromthe snmal'ler distribution apertures 432

can be fed into corresponding apertures (not shown)

Ad EhobwEbedtl inNiti 40, @A 422 Rhed 2B embidd, M 20081GR4AD ) is effectively
PCT/ AU2004/ 000317 The busbars 427 are relatlvel

wiPReH. argpgl ithey othgh gampIeatsy dheraby ohiding shese Joi mtaetr Witk each other.

N@withstdHding Qhik bendinpCdriéat Gfess\klgﬁortt Rémbyriant Eﬁﬁiﬁe@ @i & Sproportion of the
As best shown in Figures

bed det ai | bel
reé@feﬁatl Es a“lflgge%ﬁg‘lﬁé?%&@%’:ea‘é?@ 3atlfed i n position at

one end by a socket 433, and at both ends by wrap-
' 434 of the flexible PCB 422. The busbars
Péﬁﬁgﬂﬁ%ﬂbﬁﬁéld the printhead ICs 425 in position, as
Tdaﬁsg nGk QW Fighres Etogu la@fefefed effBoditént/ok the/PrinfRQVUR0REShpristhg printhead
res g 1? 9%% n assenbl ed, the flexible
IChUEs s P it g yor amfweér B BipHieaclG 433 fihown in Figure 4, but

it w0IGRQpPpratisted thaed @Rysgdatith AgariBaent i ImpRMeACE foMtticbriamest IC 426.
other. Notw thstanding this binding effect, the

support nenber 421 provides a nmjor proportlon of the
Fign64i shews it oV driies of padthsdd NG shardf itst do@ndefibrat b Qﬁ@lsm device 166.
aﬁla e. | NTHEAD CMOS Turni ng now to Figures to
Prithead Lisdneiudes &b el FRAHRin thraspgatadtpgic to firc cach norate
an{ @OFAN dohtrldofdt |402 erat'e(ﬁfie thding @i@ﬂaléﬁ%ﬁﬂre ‘e dozA16s. The nozzle control
[ only. one printhead | C_425

descri bed. For is
logih {fhrecrives E?rféora%ﬁo?ﬂypfc ALY highspesd; linke dn theprefgrred form, a
sitfply SOPEQQATH 1180 feeds b RS HHiithdad ICsMRl QAR MEFH SHint 1AL

printhead | C 426. Figure 4 shows an overvi ew of
printhead 1C 425 and its connections to the SoPEC

Tlﬂ&Msz@cohﬁﬁl log15’r4021 ishﬁﬂﬁigdréa t8 3énd Se641WdRI0 theHRZE ﬁ't@%ﬁk for printing,

t te f
it 3 407, e s e 43 4 b Eeelcon e 2§ e il operational

inforrfiatidg abowg e @)Zil@ afrhy €oré D@ B @EHMASIcatddBack F T R0£ANEINBDI logic via
i ves dat.a fngn1the oPEC chlg 166 via a

c 4
sk 0 PR 158 FOPHEN g5 BF BTREH FORRISH s gl o
SoPEC chip 166 feeds the two printhead |1 Cs 425 and 426

with print daja..
The nozzlg array core 4}0? is shown in more detail in Figures S and 6. In Figure 5, it will be seen

that the nozzle array core comprises an array of nozzle columns 501. The array includés a
fire/select shift register 502 and up to 6 color channels, each of which is represented by a

corresponding dot shift register 503.

As shown in Figure 6, the fire/select shift register 502 includes forward path fire shift register 600, a
reverse path fire shift register 601 and a select shift register 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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The nozzle control logic 402 is configured to send
serial data to the nozzle array core for printing,
wo e@4msdosmk 407, which for printhead 425 i s t hBCT/AU2004/000317
el ectrical connector 428. Status and ot her operationa
i nformati on about the nozzle array core 401 is
communi cated back to the nozzle control logic via

registet 603rin loh& Kueﬂ:ﬁ&l thiteBudhSthebven sRifiQ¥gisteds0a in thi Gevzrgi direction. The
core is

el ec cal ct r 8. .The nozzle arra
oudait i | 6 s il i TESgE I8 £dd0 ARt Oilﬁmrsltlglfrg 6g5."This input
ofl the \mdltipléxe? &%Ibctleﬂ ha,@ta 5@@1 (Uségej'é‘&&zr dﬁrﬁx@/pd%ﬂﬁr@d&ﬂﬂ@ tdst®S In normal
-an . arr of nozzle c S a es a
OrpT DY GRS B Sl SR BT 50 et P3| CPPEEL G th oune nput of the
malipleRe| 605. ERGH chfsesDOIEA] fof edcBPdoRFABIHRGupplied to the respective dot shift
corrg@gonding dot shift register 503. As shown in

regrig the fire/select shift register 502 includes
forward path fire shift register 600, a reverse path

fire shift register ngd a_.sel ect shift register
Atigals Bilion NysTioH S deseBBr CY i CirRes o oln 41 KORGOGE: showr, the
co&Thmh f N éx’(ijcﬁ@bi IZﬂc[ataG&glea, rtdrﬁﬁx?suﬁg\/ﬁirbdd dita silué6 60§raag axsééeg d&ifdalue 607 for
e | and .even. dot i ft ters an are
cof ) HBE S GO sty CHoh Nl JEMAES PO T5E R Q3 ey the forward
fire BBiftadiglstei00tand 4dt )66 2O Uahi DD thth me:mwa (ﬁ%hﬁ‘i)&@iht%r 601 which are
sl o g Pt DEBerst e THE GupLSCHHF GuliidFier Gifes Comtrolled by the
seleot valite 601 iedht sélett shifi@edistdr®02.eWaien thetseléddvale fs@ghosthebdd fre value is

t of |t 605. Th t of
ouis AP R R et eV b PP or escan)

duri ng post productlon testing. In normal operation,

t he or n SI el t data i nput Dot[x .
B SHTRBET T8 S s SR 7 'smevduhar of [Pt porlssppnding odd and
evéhi& laches 6R dndi6]l X tespertivedyach col or to be supplied to

the respective dot shift registers 503. A single

colum N w Il now be described with reference to

Edch g Rtch and fis hdsecifteddutd v fofh @Whit cElﬁl%uclﬁsz ummalem A unit cell is

i ncl udes 12. data val ues, S|n dd, dafa val
SO e AR e WPR 0SB 1755 -G lPchonind st e outputof
thel @dta sdliid 606) @hich ;safefd byGoDsype ﬂ‘ib-ﬂbﬁ f614 f&ﬁ{uﬁgf&ﬁ: clafer®@€lthe odd dot shift

flre al.ue 608 fromt iire shift register

it 0 08 489 S e DrtoR bR e Trp SR s pupEEb R prayious clement
mSlliH <fdd doegnis te@gtsted Qunlesyvthie elbnﬁﬁtﬁmd&td@ﬂéldefdloﬁl&s the fitkt Slefnéntan the shift
610.. The pu t. of ¢ mul i er 610 i s )

rofigie PR B 1o et BRaPRIYaplre) T4 i fiockel HEH e upat of flip-fop
61¢inth lateher] 2 Sp@ re€elit of Yepatitdmlss ptovided valyyfcl.s zero, the

odd fire value is output, and when the sel ect val ue

is one, the even fire value is output. Each of the odd
Thenahtpew o latkht 61 2\is broeRle® @S omenst th€ Thpus tp hakrecl@PutdANBIgate 615. Other

o VT AE ST 89 20 Raod FUBNER 16 e e
profils eighal tPe.(Thd diriag vimk 0ea hatziRigcdatrblledds|the pubsdFofiissighai Pr, and can be,
for gxampf5 lengtﬁen%{i] Itot taﬁee Jnlo Acgount 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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shown in nore detail in Figure 7. The dot latch 612 is

a Dtype flip-flop that accepts the output of the
walad0a/0smbaie 606, which is held by a D-type flipecf/Aopo4/000317

614 form ng an el enent of the odd dot shift register

603. The data input to the flip-flop 614 is provided

fromthe output of a previous elenent in the odd dot

olsdy the daltaeie Icat&r m{oumé 188 617) ehelre BRBle FY a&cﬁlsuls%mm{ s?éda@ fare applied
is the first element in the shift regi ster, in ch

todhryalNp gateiShp spmpiging e thpisigeg) th%ﬂzalé)to St 4o ink fercqe@lalatch 612 that
cd‘nfagmaq@c putput of flip-flop 614 into latch 612 upon

recei pt of a negative pulse provided on LsyncL. The

out put of latch 612 is provided as one of the inputs
THeQsighals fér@8cH fdpx1E cHibh] GRts8mBhRzed (A the FollowiipUhlle:t O t he

AND gate 615 are the Fr signal (fromthe output of

mul ti pl exer 610) and a pulse profile signal Pr. The

NihE T N0 DifBRiod] & Dedchphod S CONMTOITed by tnhe purse

profile sjignal Pr an1 can be for exanple
d| engt hefnpdt t o t ak Bwphirdodpaicudtashiftaedivew bitol t age

condi ti at ar (in a
Ybatter y68 &gre tr%é%gt &vﬁ%tge&éﬁ%vﬂkﬁgg?o%gﬁsure that a
St at i vBipyt consi sSkifitregistoucipckoin + Wkis icgptured fonoiséngt ddge of this

ejected fromeach ngzzle as it is fired. In the

enbodi ment descri be , the profile signal Pr is the
Lsyaeke f olnpetach dot Figherfabler eefids toche assetedfor pozgleitalfis a

al ance ween c rqrance.

PlJI.ilovveverhglﬁ{] ot her?m? ?eteggtogg&tsﬁ?qur I@?{&%%Ifﬂgan be

applied globally (ie, is the sane for all nozzles),

or can be individually tailored to each unit cell or

even to each nozzle. 45 WD 2004/ 084060
APEOWALR B@ﬂx‘eOD &l&]ﬁfe s@‘miﬁFlt dre raieddani asdiagoas ctd ehﬂﬂ@ﬁhiigaof one color in

Iatch 6 Fr.and, pul se rof
ot Bty oiion, Bt BoFRIRG USTiR GPE BRE i, Ff i rapes ghe cument
detﬂaad by spyepding titveemochinmstimtieg-delbyed fakhionof ink for each

latch 612 that <contains a logic 1. The signals for

each nozzl e channel are sumarized in the foll ow ng
Thealidtelatchédanmd Eher cheso foxmgctﬂeptrdnous ahiftnfegistetsnireat futlptstatic in this

eof Pk b 5k A PSP G st QPR it known o hose

skrlbg Inslhelan(of ntdgrated circﬁit ergireeririg ind degigh, andssongilledgiee debcribed in detail
it |§0 qck LsyncL Input Fire enable - needs to be

asserted for nozzle to fire Pr I nput Profile - needs

to be asserted for nozzle to fire As shown in Fi gure

als. Fr ar uted 2 di,agonal .
Theencgglllﬂ)meé L neadQ? %’ ca é)lrmt e avinﬁ elggb Oé%lf 28 f:%lﬂlh ﬂ'teﬁegore, in the
capgewhere tHeqnnnthnaclIKfs 425)hlid04/2|6rag: eqohlumiengtanchch; of them n’KﬂudSS 6912 nozzles
per QUELA9ER c}rcl‘:]u?tr)(l: yu%;r)oex{}}lg each nozzle is the same, but the pairing of nozzles happens due

to physical positioning of the MEMS nozzles; odd and even nozzles are not actually on the same

horizontal line

Power and ground are provided via pads disposed along the length of the printhead ICs. The pads

are connected 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 array of the nozzle
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demand by spreading it over 6 colums in tine-del ayed
fashion. The dot |atches and the | atches form ng the
wo 200408866 hi ft registers are fully static in tPCBAU2004/000317
enbodi nent, and are CMOS-based. The design and
construction of latches is well known to those
skilled in the art of integrated circuit engineering
arfufgenttRits 8O formBdlors Osiliédnl subkeratel301 3 EEHG hbRrhriafiged@@iate idérfical, but in

o AR T oML N BTSSR e le 2t ke s

fixafivé. NR will 28 @otsh ¢Ha rdvhsﬁ)fﬂlié ﬁﬁzbl@&ﬂ‘aﬂg@ﬁleﬂta S0nad sthdferéd With respect to

l.en each lncludes 6912 zzl e
caf P oot R oh gk SO R R RE A Rian beqeSbiepith a single
roSvadtiozAlst Theemidailé towg alo aﬂl@&zt'breﬁdtbﬂmg M ddsird), ikreby allowing for a
rﬁ%¥3|cal ositioningﬂof the MEMS nozzl es; odd and even
@fﬁﬂfpﬂaP Fly on the same horizontal |ine
Power and ground are prOV|ded Vi a pads di sposed al ong

the length of t r|nthe ds .afe. .. .
458 gt SHrEG B SOARS CHRoBRoS At i SRRTePY SaeuiaEsaien teptmiaue. Tn
pattichiar,| therbz21b avangertElt BUHEAReNGALEESe b e MahidA k¢¥Em MEMS).
preferred printhead nozzl e arrangenent, conprising a
nozzl e and correspondi ng actuator, will now be
Fateseity arccavd dfhleﬁcﬁb&dirﬁ feecohQrukdighund Sopératidroofabsindlé fdizR arrangement

I

silicon substrate 8015. The nozzl e arrangenents are

i dent.icgl. but i .the preferred enbodi nen di ff
e 55 g S e aitise e Pe e e e i AG1. % Micron 1
P4MI K3 velndM OSi miadoptoeessihg civdultty i positivinedlort thasilic@iveafefsubsirate 8015.
nozzl e arrangenents 801 are staggered with respect to
each other, allow ng closer spacing of ink dots during

Apiliicdiﬁ (ihﬁngdé ﬁballtemmlvély lgtasy) est k016 1$/\4i>(fshloﬁecﬁchﬂ§é gafeigj Subystédte 8015. The
noz The o .allo redunda

s11<cio]n H)égile #@85 80‘1? ﬂgglirgggl\/g eﬁac ]laéﬁ:rs CYX/I{}S dopPs ﬁgagfmes a pair of

aligadd arJ:tErﬁnfuﬁid dtecprede doamet |8yersBAGH ptfjhﬁﬂbcﬁorﬂmé ?Hgﬁ%de&%r 8017. Both

the pro n . integrate I.rcu abr | c
thp Sk e Scprece AR e i pet sy e i g an ik inter
chelmfel @& Iﬁvii’(g @rgendﬁl@cdufcﬁlﬁﬁ&bﬁmeaain (ﬁlylﬂitﬁmﬁ(ﬂ\ﬁhﬁ)umﬂ:@lfﬁmon barrier
S i t he nstructi on

B3 BB A B s ST L0 e e

dicbedeclaydp 80l Asibbiit t]ﬁeﬁfﬂéi‘nﬂﬁﬂ cleanhé) 8614y Ihe ﬁlfﬂl@lofl lBa.rgér 80B& 6divestto inhibit the
. [ ' 425, 4 C

il ion g o (s 408 BB GPe R ¥ frsor”

volt CMOS mi croprocessing circuitry is p03|t|oned on
con fer sybstrat 015. A i.con.di o
A pesiviionlfe i B ot Bdaier pEyon girde Rl 5 BkeonliNet he stuminium
cohifaet luyaek8038 aidthe ailieon3did:tde [hid 8017. Each portion of the passivation layer 8031

positioned over the contact layers 8030 has an opening 8032 defined therein to provide access to the

contacts 8030.

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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silicon dioxide |ayer 8017 defines CMOS dielectric
| ayers. CMOS top-level netal defines a pair of
wa@badogngme@l um ni um el ectrode contact | ayers 80BOI/AU2004/000317
posi tioned on the silicon dioxide |ayer 8017. Both
the silicon wafer substrate 8015 and the silicon
di oxi de | ayer 8017 are etched to define an ink inlet
suefaetendionSFlidk trapped Getve@Eme k@lidaryCicalCliy 8039Gno Sk rﬁ@ﬁﬁg' &4l lip 8040.

.in pl . An alum niumdi f fusi.on batrrie 8028 of
i prePerf kot o gt B At i Simbes S hesying 8l B ganqaspuing between
the sndiroling wadl'89ds kit théfozzlelwall®033.di oxi de | ayer 8017 about
the ink inlet channel 8014. The diffusion barrier 8028
serves to inhibit the diffusion of hydroxyl ions

As bd.‘so bl@h'nﬁi\muw@iﬁe plhﬁal&f/ of fadiall{ exteidingereCdsses BOBS 16 deBiN@Y in the roof

|vat| ayer he formof a ef, of )
s P e erls 8 sy e P Sisen b St OosDiRing et HiEFo pesult otk
w&@ﬂ@qmnthayeﬂSnﬁﬂB@ and the silicon dioxide |ayer
8017. Each portion of the passivation |ayer 8031
positi oned over the contact |ayers 8030 has an openi ng
TigOd2z1el ehil Be3d fofiry @iroftadever Aivindémeant GRSH niduntel € a carrier 8036 having a

con ts 8030.., Th 0zZ arrange t cludes a
shEBL G Bapenmerieon oot frer pRaFu el B e ars | SSes e
8033 which term nates in a nozzle rin1804 that is
I T i nk inlet annel 1
4 Eameran e b fsvrbemh SRR et Tt ge hagel, walls and
1nbcﬁrm&ﬁtes&‘m thtevd] stiffening Beahesonal |’I,'hetlhei‘ erni 8018ck apRheditoda pair of passive

oGBS, B AR S BRI b 3008 e o

armngenient lasi dess sliovat intHignar49 sdald. | The oBRB3 Sndshiftthe pdasine béhﬁhs 806 are
n le.is at as shown in Figure 46, is adjacent
m?ﬁgé%ﬂyfﬁ ?@832010 A fluidic seal 8011 is formed due
to t he 47 WO 2004/ 084060 PCT/ AU2004/ 000317 surface
nS|on bet ween, t he ta i on eal |j .
GG AR s RS e Rl B e 07 et B tocfuim TP 1o witbe
nokeglakaa gis Dfactinmat forthwactiaer béuanis efadwdtial point psrasi lit bgtical didtdhce higher
resi ce.couplin et the encircling wall 8038
th%‘h% haﬂﬂ%’ﬁsztf’ %fﬁgvegﬁggmﬁgas best shown in Figure 47,
a plurallty of radially extending recesses 8035 is
he r f 4 t the
ASI'E%S ogvélslge}(é §‘é"r %%}Peo (fratfeﬁmrzg) 1f%tls"?tf %’i?mflﬁ'oﬁ/ rshped in plan,
deﬁnmg&l.dut'remfpath’lk’etwmah@ blagroﬂa309 tfide arh 6ppokiee €lediiod04041ThEach of the
nozzl | 33 forns eve ar r.an
e 08 St D i %8R btneRlon T eGP oI SR e Sanieg taver 8030
(showahiaJtighrey 46 arde5 Wi tAs ﬁelbasbelﬁg)BIEctﬁtilBermﬂled @iat the contacts 809, the
er 8031 .of si.lic nitri The 'Lever, arr
wch B8 patp i m e GEly Bt T ooy B¢ RGBS RPERIY Reontigured to
connmzﬂ motdarl bf thenattuatorceapos(at @sthe léfatof IFidurest 46 feAB Rghen the nozzle
m 8022. The |lever arm 8018 is attached to a pair of

ari %eérfe\r}tels %085@0%06 formed fromtitaniumnitride (TiN)
and positioned on either side of the nozzle

The TiN in the actuator beam 807 is conductive, but has a high enough electrical 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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arrangenment, as best shown in Figures 49 and 54. The
ot her ends of the passive beans 806 are attached to
wWo bhav4os4060 er 8036. The | ever arm 8018 i s al so mtT/avk®al000317

to an actuator beam 807, which is formed fromTi N It

will be noted that this attachnment to the actuator

beamis made at a point a small but critical distance

higher than the attachnents to the passive beam 806.

é% st_shown in Figures 49 and 52, the actuator beam
Agtrowp & Kigye £ i fizg %ﬁemémﬁéé@.aﬁuﬂrrgﬁs Pasgd bptifiepiyjthg contacts 809 and
803U Paitg tRdLigh tAEhRR bbde 8@, etk QEReaBR o ARELAM FPRASIHLS resistance

el ectrode 8041. Each of the electrodes 809 and 8041

_causes the beamytp expang. bR diseengians wndrdesign of A ecaionbem §07 mean that the
mﬁi@rﬁ@%ﬁhe'eﬁyﬁﬁloﬁ Qﬁé)hor&&hﬂ\@ﬂ'eétfbn FigUepect4O Fziids 3d-do 48°AThe expansion

as, bel ng pl ed via the contacts

| ect |
s Gergtriptiklo L2 e BRARPS 8 MEFTEL s APaIet Yo AOR isernt the lever

arin@02 B APelRAS thd Agntanchor 808 is configured to
constrain notion of the actuator beam 807 to the |eft

of Figures 46 to 48 when the nozzle arrangenent is in

THRREkAd lQﬁtzoﬁEElelnﬂ_éx%ﬂth otftte FsdivBeats rse@meﬁéh?s them from allowing much
conducti ve, bu gh enough el ectri cal

of‘é%‘}tgltl%’?{@@eftt At T‘FSPCCt rma% Qg@§n§ 8 Hwgve, Hmw{@ﬁ/eéhsplacement of the

att@étniedf poihts oP @feSRAGkiREIWRE Bnd dtfuablr @edrh @6k g&:tl%l? t@ 0 18R drm causes a
No current flows through t he passive beans 806, so

twishag MQueTRRSE thataaustethe feyerasm 801§ 0 mxsigererally owayards The movement is

effettiveBth pidtihgionkinidd gotibm. %vﬁévéﬁ)hetabﬁlcéj&fal tH@ ivdt point means that the
meni scus 803 under the Egluegg of surface t ensi on.

rO*PH%n fsaRoyt & Pvat reginR defingd py,kengd PaBDS bR 8-
meni scus, and will not generally |eak out |n the
absence of sonme ot her gg%3|c¢t i nfl uence.,

Ths slewnward desyycrest (aRds by )of thelever apm 8018 1;@6&1,@3(1 Jpy the distance of

thé BozAzielvealll §U83 fifofht PEssivE B&dns, 808. AUE dEWAWArE niAEHEM of the nozzle walls
mgﬁ@> en the contacts 809 and 8041, &aSS|ng t hr oug

ACLIF8 PSS BB WiHHE taPhRmben i29g cayping e BESs to bulge a

sh&O irttigurt Q7.1 It will 88 hSHéPRMEhe K1BdESEnidHOARARY In@arXRAMAM seal 8011 is
nsi Qns a ub%fSlgn of the actuator beam 807

Strﬁ@]é‘?ﬁicl’(y mofjgn W ok {rgksbansi on in a
hori zontal direction mnth respect to Figures 46 to 48.
The expansio i s constrained to the left by
%ﬁtewa i g e 4§oatttt1reaper?aner timethy drivatustentyis at?mﬁﬁnd the actuator beam
80adhiRKIS Rbolk B dofivAts. TaE B3radinicsuskdBe lverthri @ Ediendnc @it return to the
rizontal inflexibility of the passive

The rel ative .
qutfémp‘gﬁ’@n’p‘fle{‘}b‘ﬁt“émﬁt@?ﬁ % Tegletign IMgRRFSIYe fR.tbA cb al‘f@’FT &8t Zpe interplay
ofrme/ﬁmteﬁt?w dfhlédf slal@lagtnkt ﬁltdt 1tt;fem{1ﬁuxﬁ rsur?fd@ tﬁ&ib%t aﬂdomevleganve pressure

relati ve di acengnt O e attacnnen olrn
carsrrg %& PRI AR e PAELF Chaher B e%r%@rnyﬂ\goand ultimately
sntﬂmlgt SftBE bilging MBMISRS toddefiha\irSink B&pF0Y ﬁﬁewnuﬁlteatlpﬁaabs&m it contacts

t he Ieverdarn18018 to nove generally downwards. The

adiagRns REpHmede

Immediately after the drop 802 detaches, the meniscus forms the concave shape shown in Figure 48.
Surface tension causes the pressure in the chamber 8029 to remain relatively low until ink has been
sucked upwards through the inlet 8014, which returns the nozzle arrangement and the ink to the

quiescent situation shown in Figure 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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effectively a pivoting or hinging notion. However, the
absence of a true pivot point neans that the rotation

WO 200881060 a pi vot region defined by bendi ng of p¢ha&U2004/000317
passi ve beans 806. The downward novenent (and slight
rotation) of the lever arm 8018 is anplified by the
di stance of the nozzle wall 8033 fromthe passive

indl@dS8 pBi0 6f cohfats dommraek doRNRPRNG tefifcirtclify (T aioemy\m bﬁdgmg contact
crease within chanb

O} SoboRipEin g Trme SHA T Seiot T §E 18t anSUIF | Hesauss the bridging
coffagiB0@9 4s70n thé o}ﬁibdsite §ige 60the Padsiva bedne80B 5Jt@kiBn bLIRS nLkle causes the
of the ink neans e.fluid seal] 8011 is tretched by
pridipgcopiatitemoys ‘tﬂ‘i" Y &ijtp 6%“1‘?@“’}‘ fhecpnipcts §02 @ ieSt %@ugw&mbe used to
cohfirntthgtiictuadSn caﬁtﬁesglﬁe c?ﬁhﬁ% OPthe &treuif fofRed K)h:ﬁ% gcgdtéé& 80I1<? and 8020. If
current is sto ed .and t he uat or am ui c
the gsud © i?ﬁfai oBphaIY ! Ca?ﬁgn%%ﬁfbﬁéwﬂ q@&&% azzlerigioneming
armto conmence its return to the quiescent position,
' ' n < ion._i re re in the
P AL gl Bk SnRIEGRATED BRERLm of ¢ he
A Ptof@ied EnibdbinRAdof the irveitnas showdl haGurése & 29), R&Bﬁlm Berticularly to
cause

RS, DRSS G o B el BEE IRESTERhu sppored o

stattthl UBBTRY Presehiiapgitiog pri@rily Apples koflaPaner Aisplaytswhede a viewable size of

fine nk dr R, 802 t hat ontl ues u S un il it
0 R S rla xERRTOR e R 4 ST She 8 pYe) ity The stand
14diud8O2 bate patibs $44, Whe:h I’iﬁ;ﬁioﬁ@ S arhi0r4380 Whikh @ BBEEE146 for the display
Surfa tensi gn. cayses

hape shown in Figure
143 8GRl yamochia” faii foniseapton P s Prov B B ppleg gnt 141, for
cotitidliihg displayhfasctionesuch sduokiedbt, bEgRAES, color upbratufcandfhedike.
8014, which returns the nozzle arrangenent and the ink
to the quiescent situation shown in Figure 48. As
T'Iﬁ&ﬁﬁpl@hﬁmn 141 ircbibifates 4h9pagé-hﬂdtﬁq&ﬁﬁe€ (Qestribitd CHERIM) thitSdecepts, in the

Ies a,test cha an he S bo
e SRt PR I BFS Bl T PYigle sFet ol Siaataey ot ar L ctter paper
1495 Al M\tzeggz?ﬂg gufﬁb @50 &ﬁ‘aﬁeis ljﬁp‘elﬂd aﬂlhﬁg'f’(helbﬁnﬁéﬂoa?clﬂiie&&g%g% from the base
ude ir cont act s
e fRelag bt Eber SRR BB Y2, mof - ahown) . A
brldglng contact 8019 is provided on a finger 8043
t hat t ends . f the | ever arm 8018. Because e. . .
T B RO L ar0S e CLPlaK SP b HE SEOTL A Blg g vig in Figure 16.

A pstingldee 1S Bidgedlyambuhddd t6 the@im tl hR andattadRed &m&sa&otzéaamldmg 152

ridin ont act t u rdl inhto . co Wi
rofies o Hoes st ThefovBPane Jperiinieg & Hlsdipoppeliveaircurrents to
comahéﬂammhhakmﬁﬁyuﬁMbﬂmdﬁ@hseﬁnlhms cl osing of the
circuit formed by the contacts 8019 and 8020. If the
circuit closed appropriately, it can generally be

A asaliesdid Faduehdiainefférzhe and eleftfntghatie. intElfédncE ANEVEMI) shield 153 fits

SPLAY DEVI CE_\W TH | NTEGRATED PR R eferred . N
ins3E IR ERE " oF N FoR SRIFE P TEs S ST A GFoge e ygious circuiry
eledfentsHidne lextethgl fadiatior; whilktl igdicihg any radiation generated by the circuitry 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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Figures 8 to 15, a flat panel display unit 141

includes a flat panel display 142 that is supported on
w@20030s4060 143. The present invention prinmaril yPeppaiU2es/000317

to flat panel displays where a viewable size of the

flat panel display exceeds 40cm neasured al ong a

di agonal of the flat panel display. The stand 143
PCRI¢58)dadsa povia SeppPoirit (PSUL KD, ThBPSU 159 pyppliésSpodidr @afprbfdate voltage

t.0 which a housi 6 for. the display 142 is
a‘"ﬁlicﬁﬁgﬁ?‘Sfthﬁﬁwgﬁ?tg%.}]]cfgér"i‘ao‘ﬁ@néE@R’rolp bﬁttons 148 are
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s
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confdctoe r14pape suppliddy. dafa Eotvede ppiap erigigpUetiss dibtheGiias @Bgine PCB to the

paper exitj t he inter .to be direct fromthe
e ES oF i oty B g RAPA§ P e font ey St i B8 e Fcd roters
1Biagidrd®n By apaped dive bivkorslOD anddrpeneyeinblyt 198t conpri se the

di splay unit 141 are shown in exploded view in Figure

16. A nounting plate 151 is hingedly nounted to the

Asishowh4ib Figude a8 t(@aokisich the platéreaid feed filleRTirél ketghvad Por clarity), the print

engip PEPaplyct B 3188318 Sorpats ey ark 1O S5 rRE < \Bfjpts componens,
copper babtant 168 foccsupplyingipbwyr fréis itbepoindeleddssypoay therinthbads, and flexible

PRt RN AT ok ST PN (R R out o Sy pysg 65, which

aldonisélakies eleetricad narmaces 198 deat efableltemmanicativn\betivebartink garftiige (described

he shiel d 153 .scree the.various cjrcuitr | enent.s
oo A YR aP LB ESEET . 1l PE POHPE b6 Breser) erBeriER giptudes two
pripeiead adgecnis\l 74 hed A7$ ofiequay ldagthnhat togetes Morki £ gadewidih pHethead. As
ddi g&a%.uni%gl4l. The shield 153 takes the formof a
e&%% SR R85 RYHY es  that al | ow ventilation of the
circuitry. An additional shield 154 covers the

R%{éxr I 'nné/ Ea?c%g% %gxisegl(%lt e? %%ﬁa{;ga%lf?g%\{ﬁgﬁﬁég paréﬁge% tg %ui[czlle 8¥pre? be%l:i%r?d' the display
ané|dewh o the phiathead | A e chasik 371 Rgdrovdideds issgpotthiBe @isplat 842, which is

are unt ed .on, i nt er.connect e i nt i rcui d
sutpided BB SE @y R bR AT B EroBloirgl 8o A el PR fcTas the meny
buRGias] 48 ahd assadiatielicstaanstEDYt head PCB 156, an anal og

converter PCB 157, a backlight inverter 50 WO

2004/ 084060 PCT/ AU2004/ 000317 PCB 158, and a power
Asshippdhgwhiivi Figgre$0)) thd B8playTtasit PSUs pfoidedipjth ipe®erpGME mafk cord 180 and

as%oé%ge%\%agr%f’a?%vﬁg ?l%g mai?:ﬁ r%mcg;llrgli ?sgltnfg:rtgﬁ Engoe El\él’%g Ifc%ggt I%E,hv%ich is shown
in [Figurd Hewith B€hdimarpieg [Bdrremofeda The imatns @ouenB2ds Badtlingd into the PSU
15;61. The print engine assenbly 161 al so incl udes

paper feed rollers 162, a platen 163 for supporting

paper as it is fed past the printhead, an air punp

A %’?‘fg}?(.f‘ s te c?a%Pepf 85! and ag)sEJc:elast%éJ ud%oe 91@'1%4 tsgppiyh\%d&r éa?a? E-oergczli’ co%puter. The

video plug 184 is inserted into a video socket 185, which is shown in Figure 17 with the video plug

Loy

184 removed for clarity.

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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connector 147 for supplying data fromthe print engine
chips on the print engine PCB to the printhead, an

wo pdo4dedosovery bus 165, and a print engi ne contP@Ii/AB2004/000317
(SoPEC) chip 166. The feed rollers 162 are driven by
a paper drive notor 197 and drive assenbly 198. As
shown in Figure 23 (in which the platen and feed
rollers are renmoved for clarity), the print engine

assenbl als |nc su met al rk 167 fo
A TRRE iR ! Sk sh e, 53 etk the Siicis MBE St fyperation o the
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ﬂtﬁdlrohﬁp&tf Tite $chi eand&caimzmtxl,ar Fé@ﬂleﬁtrseﬂgwﬂas Krahgiblei rgdaitRantBor simply a

a netal pa e 176 ro ui de er . : ‘
el e R e et el A R TEHE 2 15 bR EHERAL TR0 fdpsgried into an
opehiisspsitibd./ i s provided to support the dlsplay 142,

which is surrounded and protected by a plastic front

bezel nolding 178. A nenu PCB 179 hol ds the nenu .
THewdatttdge 1898coanths aﬁéﬁlki ﬁéced;a@tfaf s useblith thdSprivest 'Hih OéMbus possible

coBBiRelO: % el Gishas DEELAlacs ik bEPEHGHE ki e deseribe

else8/here Thihisrdacunsenp | Thg cﬂ:&idgie& 89 slseintiadesialiO(“akstidon POEK&T) chip that is

confnpd e ot sl RS e bt it ol o o S et remaining

(ptefizaliipbh a fdvnk Yhsis), Cﬁ@s offiiltidoneirizll € the Sartiidide, 366G/ cﬁta&ﬂr ensurmg the

.deo. pl u deo dat froma conputer
calfifoi seiigiar PP bt £55ch abT an, PRen gt ARk et e sactul fo the
opefatioh of ﬂlesmmvm baged Fingiié ardiculir ¢dntridfe inkértbdo ’ﬁieL[gA chipdis electrically
1 on | t he

larjty. t or m of
BT A M b et BB St b L 175 n
edgeiof thai:‘tﬂmleinf&ﬁbhsggg aTm a@tﬂoﬁy%c}nﬁggtagb\tsd glé'dx&-étlbl’sto be reald from the QA
l s i,nt Q.a
CR R RAmHRE o5 Pt I canihE vl L% 5P ey LSy and possibly
pehodlcallyallidréayter 511 tlié@rel’&fbﬁ/eﬁﬁé&]ﬁﬁntf’g}'/s&i%g%{) D603k leé\SJtnte back to the
hown Fi cartridge taln
coiitn AooAE PR 1R BB RbR TSR oFBF ui of Gy Updating the

QA ehiparsthbkartrizlggages t he i nk delivery bus 165 V|a an
aperture 190 (Figure 16) formed in the rear nolding
152. The cartridge is preferably held in position by
A ammben b othereteneatsiof the didptaly@uiy b4 Bnot shown in other Figures are shown in Figure

44. Tt will be noted that the flat panel display 142 is preferably a Thin Film Transistor (TFT) Liquid

Crystal Display (LCD). However, it will be understood that the particular technology employed in
the flat panel display 142 is not critical to the invention. The flat panel display 142 can therefore 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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positive retaining mechani smsuch as a clip can be

supplied in alternative enbodi nents. As best shown in
wo-e@ungtad, the ink delivery bus 165 incl udes BCT/AU2004/000317

plurality of fluid ports 191 that engage with

corresponding fluid outputs (not shown) fornmed in the

cartridge. In the enbodi nent shown, each fluid port
"I‘hlgllla'gdlp‘ﬂob@ﬁﬁr récel@b RPlay Ao IfRmLY Pershil chfpfdrI(Bét&%0wn) via the video
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pr@padesi iltuthidbtichafrdrh | bERIAd itS TF T Ghereby enfdhciigi isibifity of images displayed.

el ec rlcal nected to set of contac ot .
VB AP Pt STOhs ot ARG et G Febehe S bt tser v the
codtfads 8. an edge of the ink delivery bus 165. The

electrical contacts allow information to be read from

the QA chip in the cartridge 189 as required. This
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determ ning the amount of ink used and then updating
the QA chip in the cartridge. A nunber of other
Upoh asgeiit, stho dath he fdiliwaﬂécayla um i lﬁteﬂadllUSIB tlink hOWe printhehdPCB 156 and the
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SoPRE Pt o ahE At oo pnd ittt HcgordneRi i s shown in
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10%95 | ocated on the anal og converter PCB 157. 52 WO
'004/ 084060 PCT/ AU2004/ 000317

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.
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The i mage processor receives display data froma
personal conputer (not shown) via the video socket
wd 84/094060 f | uor escent backl i ght inverter PCB 1B8r/dvu2o0e®00317
a fluorescent backlight 196. The USB input 188 (Figure
17) provides data in accordance with the USB 2
protocol to the SoPEC chip 166. The inmage processor
195 can al so provide data to the SoPEC chip 166, as
scribed in _detail below, Operation of, the display
Inutﬁﬁ PAHPIRTY, 53560 FE0RFUER FlgrIoRC. 11bF @PReHickh Prjue, o i printer and its
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ts It |nto
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thEl’ées l‘é@rvhbi’&tﬁ)n t&ﬁ-ﬁﬁthraﬁgdﬁbrbéﬁdné Dkfét SrtaMd, rb@itin 649 stabI8 image for
flat, @anel ES gk 142. The fluorescent backlight 196
a Wenviptieg thedisplay A5t ORnHR% m behi nd t he TFTs, ther eby

enhanci ng V|S|b|I|ty of i mages displayed. Various

di spl a uch as contrast_ . brightness and o
Ap alEpaive gt Odefa%“ pEths inveptiog 1p3hoyn i Eiguss; 23 ‘oAb ich iR pygprals indicate
fedties cdin@pdddBgi t6 hilse dQ6HIRY id &atda A6 PeSenboBinfeal (S‘fﬂtlﬁlﬁék 8 to 25. The
e B e S b R headi S04 and 305, The
prﬁﬂ_tbﬁ&ﬂk?jratp&(ﬂerﬁﬁlﬁbf tHai sl‘imé %bx@trﬁ@{bnca‘agﬁe §ifh@enpAiieadl &RA comprising two
sui t e sou ch .as. a, networ nnec n_or ,
Pritltad SRERERS c B EE AICCRER SROpRE: %ﬁ‘bﬂfc e eléliltﬁeta?is Hfceod 4D bas its own
asbidtedrSOREQ@evivd. 2 an internal USB link to the printhead
PCB 156 and the SoPEC chip 166. The data is

deconpressed and formatted in accordance with the

Insdpepsios tBsvBmbdlimérit @ Fezule 26 piMg ohtbﬂ:oﬂﬁ!iidé&%’f&h@ﬁ%er 149 as it is fed
descr.i bed in rg%%%#ﬁﬁ to Figure 2. The formatted data
e

befweeep the printhgads 3 SoPEC chip 166 to the Menj et
printheads 174 and 175 The data is then printed onto

ttﬂ@’eb F@B %égxé S glgnreslt ¥7e2rﬁf %i :m tbvréfcpg#e g%glgxaa ssmdll:ate features
co(-xfi;p@ﬁdlﬁ@o&hcﬁe desBnibedamrelEonifoakk énﬂao@%hibﬁf ﬁtfegl%els 8A6 25 MHétembodiment
. t he a I'S enapl es

ing e equRtgRee fredes ) SR F9RA SR TIGR EHbEe 14 Ndatradim a stack o
pabeér dnd Fedpadiitis ﬁrmtk@y bun¢ thedr l?»DZ Redest GBI mgéglﬁ:e_/r %& @nd includes a paper

as | rsona opput e .. .
SRS ﬁ?ﬁ?ﬁﬁg%fa%acg ﬁ 36 Poaa\s’an{llgfgrgstreseéﬁapm@ ofeﬁhﬁ gpck 203 is about
SO?hEetT, hhikough Bihemn@pacities 6dn lii:blfaéd NA @lexiBle d?ftﬂ A6 exﬂ@ﬁ’d"sfhk:ross the top of the

|1 S saves a Gconsi e anDU t o alr

PPy PP P o e P B 5 Ao iSSP B 04 1A Pcku role

20018 genedllyr@itdubiF in drébsisétioR) bef iaEdrpstatey dd ipb®ios 313. S
ejected right in front of the user, unlike the case

with prior art printers which are, for the nost part,
Intueg) theipdpyr Stacklr®3(dl aaeel shich @it ityrest Bn the DEXiblOEhitnl V6 UKRIER is in turn

supported by the paper stop 205. The pickup 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
204 is then rotated clockwise (relative to Figure 28), until 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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53 WD 2004/ 084060 PCT/ AU2004/ 000317 In the
particularly preferred enbodi nent described, the
w@agewswtdh nature of the printer and its rel ap¢wali04/000317
conmpact di nensions conpared with inkjet and | aser
printers respectively nean that high quality printing
can be provided w thout substantially increasing the
flgisp& rothtes bk fihta thelbifibn sliowal @thuﬁﬁﬁil, Which @dves ttuhﬂtcn@n between the

.maj or. advant age qf flat panel _displays is thei
P@g{m‘&? aackibe b, dhepeoy capbling e et écﬁt'@tf ‘P Jﬂtﬁpapefyeme printhead.
of the preferred enbodinent. Wth the use of a
wi dt h, pri nt hea there is less vjbration tha
It e aa?pteéefés t*a&atm% T KRy RaPH ?‘?ﬂ%é‘%ﬁﬁi‘a"t%ﬁﬁ‘t P%@nrrqwes for taking a
sifigdé hest Abha $taoR0md ffoddingait lﬂ&q{nn‘ﬁh@\l\llltnglllt 418 Be SpPrétyated that a duplex

P et i A b e SE RO AR b it s
feededhahismi ndi cat e features correspondi ng to those

described in relation to the enbodi nent of Figures 8

to 25. The enbodinent of Figure 26 is a dupl ex
Afdthdte@boditnbrt ¢ showe Inigse 29, pawhiclpthe ectdketadsz 385tardnds 3R Ppositioned in

rin ref ably of the sa
o, e pPron 1 5 oLt SvdesBint Th spdirailer SBERmaghphpllen gince ther s
nd ¥éd t@Furd thed dlIIRYWRN S to the réah enoldi €5 ERatRDAHIE Riiring takes the

each of the prin head 4 and 305 has jts aqwn
D 1] it B kIS 1 (B eV B aERS % (b Bten LS dhs e 145
of Figure 26 prints onto both si des of the paper 149
bet en t he t heads 30 nd 305. N
Figire PR b e oIt owhich e Bp g prienad Aty 28 dath fub. Circuitry
(notwh6Wn) in kie: HhWrﬁdrﬁlMﬁdb\Oﬁﬂle USBadohiieeton é@bled b sotlét1§8 to send and

retﬁ?bebtragi 9 8“"? EIO%OtEGF Olé?rﬁgvld% %.}g H\l]; gqnhlgq%%g g&? d'}ﬁg grtlab?efs anything from
nel:Wld»rk ite qihﬁphhraf dedes tabe coihatted althe base mwitivgl W4s iRt tiah needing to

n fro st ack .of r and fed
o<t PR ok SRRSO Berp et ot AR g This canbe
adRéhtagdond gxmlthaﬂ 961‘tsaanﬁa&ﬂ:éts ofi tpergonAl Eorigubdrs &0 loflén positioaedin relatively

. aper 20 The, preferred capagit
il B SerS D05t Sl e Soigpiar bt iSaf Bipgineg el the way. such as
undamedth tidesk, W&i&h h&l tismibuteMofthie xicbhwenithde o f 2hkkirpXdat@Bnections in the

across the top of the paper stop 205, termnating in
PPh&dge adj acent and bel ow a pickup roller 204. The

pi ckup roller 204 is generally circular in

cross-section, but inc or at a fl at ortlon
v e GingRRe. St B BRI, 3 B B 0 o e tued gt ehe ik
caftfidgenie89 fid mxitibhed onhhema@ing patedll.is in turn supported

by the paper stop 205. The pickup roller 204 is

positioned rotationally such that the flat portion
Fi@dra 32 BliogusragotB& )embsdimentgif €@ inwentiod, rewhielathe $dk qattfdge 18D is positioned

oS Sl R L b i ons o

suppiymged: fpoi the@artiédpg 4§ & thé pmpére dae smﬁe cq@éspe rmay/he nEé‘EB&ry to provide

appens,. frictian betwee the r
Sofnﬁc g‘&g@gmHg SGSMIG PEes g Dent pusiir}ﬁe u'ﬂ( 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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force on the paper. The flexible shim 206 causes the
sheet of paper to be separated fromthe stack 203 and
waleoowesodwnwar ds t owards the feed roll ers 162PCHaULM€/000317
paper engages the feed rollers, the 54 WO 2004/084060
PCT/ AU2004/ 000317 fl at spot rotates back into the
position shown in Figure 28, which reduces the
A$ zit‘] i'eﬂlhg@fbrhﬁfg m&rel RER, Wha t?ep;i»rgkdﬂlibl elfnﬂieh(mﬂ i ﬂat;ﬂhﬁ;lmw@ﬁ& {FPD), then the
t here enabling the fe ollers to push the paper
PrB’éE‘f“QP%éayﬂFi"}‘ff’Wg’%eg“theakspllray‘be appreci ated that any
Byidfie¢ applicution papean fhe applivationdeosdwmidsw ésatop-Bsteifal vaiyeshich the user

. for taking.a  single sheet, froma stac nd feedi jt )
it R e Rt h: By SR e Gotaans Bt e A et ippladed ih the active
apflliqatien’s top¥mdst Wadewar r angenent such as that shown in
igure. can al so be .enpl oyed. wi.th a [ t|-sheet .. .
Whahe B i R aRamiear SRt iy eo e PCRimjiates printing t
that Yrinfern) Wikeh ¢lie Hrﬁhﬁbhlﬁmg kihSorgdated ﬂ:&ﬁii@ﬁi@% ilﬁﬁreag@blel for it to initiate
pasi tion in . the se portion . 144 t.he djspl a .
orfifig o el e i g o8 o P SO O L Plstane printe.
since there is no need to route themall the way up
[ _—Rather, int | wiri t ak
WU ZER TR BACRERABP e cocket's o the 1el gvant
Theeeip on€ngle studard n\g@du:nﬁéraﬂictb.@oﬁ)wmdﬂ)ﬁ/s & IS %rilﬂiﬁlatié:aillg lirfsruci bhe active
sho anot her enbodi nent, .in i ch the.bas ortj.on
soRlian PP pefk SeoWTET teshs Bl o } ASIERERSter HoPsyer, there are
setxasl éngohdmni s whichdns/ He@wloitdidecdvEithgorasu egdlicatfoneyibl ed by
ocket 188 to, send an receive data to d from ot her
ARRGSTiot SioroRaRE SRt els METRIEs oy ik ARG ofrRie Sels and
wiadyihg ygtefns,aneluditd Aspl&MacO$) & i) XeWaldod g \limastd It sheuld be

connected via.the bas ortion 144, rather, than. .
soRGEReH b g el Sup BT 1Bl o tnch RitiLo s s apy paricutar
haedwiipd) bgdtrating sydiint br soft@ardiceqpbiaytionni t i s connected. This

can be advantageous given that ports and sockets on

personal conputers are often positioned in relatively
PRINTINIG UISERUNTEREAGE pl aces. Often, the conputer device

itself | sitioned out of the.way, .such a . -

M ot WO we R iCinft e LAteE ShAV DB o944 iy sandard printing

userrifiterfxeTaneasist ofréd) iaPgintatian 6o the File e ubually Becessitlé d@h the two
rt.. Yet an e ' t,.sho in Fiqure 31, the

kst bepiel Ard R GREC AT ek SRR Lo ARk o kgt

dot:@ferit;3n¢ (s iaPriatteol oanhd thelbargshoivinaga ptisecicdd) Whidhipgiuts eheddrrent

sho ot her. enbodipent. of the invenption, .in which . .
aop g RE P e P gisflie fog B IO DisOleSNifet prinving has
nopaihtiard Reybdatd efiorictte di splay unit. In this case, the

uits for

145 al so i ncl ude i nk | ing ink .
te R g A e BB 4Ky R Shichen i hip §ELBhed X ptication
cah instray ithe@prire bg geaing theapptopriatd keybsartevénty (03ing the kagbdOévent or

ot.her surizatjon arrangenent .t ush the ink.
SefiifaRt DK BpcHion of roducing HtiapRropriats ReyPogilmestiges (sing the
AttachThreadInput, GetFocus, and PostMessage SDK functions).

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

controlled by a separate application. For example, Word (like many other Microsoft applications)
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ONE TOUCH PRI NT BUTTON A desktop printer attached to a
personal conputer (PC) may usefully incorporate an

w0 Roingdoedut t on whi ch when pressed causes thePEAU®4/000317
W ndows application on the PCto print its entire
active docunent to the printer, wthout an
intervening print dialog. 55 WO 2004/ 084060

exB&Ié APRAOH BOAGHLWhickSande Wivok il dnQhe RAvd MdcmEAR &6 Brint m%cmnent
FltEﬁrlnter i s enbedded in a flat-panel display (FPD),

Ardhent application i disroversn wen Waedfgsymaricnd prnttitia this way. The
apBlicaibdan dBYigihed d PheriARP bmatuygaslg&ﬁnmaﬂaxﬁm R Rintes & WGFH’

whose wi ndow i s top-nmost nd wth which the user

AGHY B TLLET |PIOPETY PRSP 9“’?11%%3115 EFPtF?gE}t mghodict j ve docunent vve

AltBraiticnRervele GhurRs bfﬁiﬂe&?ﬂ)lﬁ:ﬂﬁ‘&ls iregiskdd @uriditgliMsPances of themselves in the
application's to When the Print button

Rynging (oischbrblg @anfM‘é“‘p}Pﬁtﬁ‘F%?PPIIP%UOP%(SP% Feshand some versions of

WBME Er@fénly%blelt@&eﬁe R kinpik lapilichtidn ehﬁ'ﬂn tHé ROtI‘eHowé‘()@e thultDstance
Print button js incorporated in lay, it

i's
applicatigns dytieally glso registeg ei“ilmf rhaxr@penpmmmﬁ@w?@atﬁbrén theRQT, pllowing

th@aieﬁt Bblicaribh R TindaYe Hpli¢Hi¥n m%n&%oﬁ&at)ﬁcﬁé%tsq tu@ichl8r doB&ment via the
anel printer. WNDOAS PRI NTI NG BA ND There

doic‘ém S§?tﬁ'g‘|°éh"slf%?rdard way under M crosoft Wndows to

THeIcO&Ht aﬂﬂﬁﬁti&&hﬂl Yerhtd Sirbuphithd KOT,a¢thdne ea&@.@ﬂvbr%ﬁl‘m%ﬂoﬂ &¥ interest in
|nt g, t|v docurrent to the default or
g

g} dﬁngfl }}eﬁ PP %méyssoqqugir\@ﬂmhg for%\)}@pé\[mdow If the server

apﬁlﬁﬁh&ﬁis S6EBCided Gith fﬂ%}fo@ﬁgﬁﬁbﬁgﬁgﬁ; S%gefize{;ﬂ bﬁgher@&ForegroundWmdow

S@‘g ﬁ’ﬂﬁﬁ“ﬁ'&ﬂ lger‘]“ﬁ%%ﬁ'gﬁﬁ apRiicalion e dnviekeithe applicationssRsiniPyt mgthod (or

eqﬁwabﬁmp@ﬁdthemﬂéawuﬁﬁnﬁyst ems, including Apple I\/ac()s
Wndows, Linux etc. It should be appreciate
:SJ%? chifgda SORETIART FPRVFIOR ook FfoveThomh e sPg ﬁpn1§atrﬂ9taﬂaches to

thd defiiet %hba@wﬂ SRedtlly vl tROROP Bfitky. Githabase bAd i@ Lifstance %hcatlon (such as
Eo erat P&stem or software conbjnati on. PRI NTI

chep tr1BS BFYeT SRHARIG VT IoCEREnt GRIEY, inghe ROT.
a rmtter of convention, provide a fairly standard
Thi s consi sts of

rintin ser. interf ). a o
: ‘}Ylﬂ{l %*Sﬁl?l‘gnm&ﬂe% Frndher fnctipnsfor Qhiaining ypoalete@gglwd’r@ fdgiterating
thxbh@ it. W@ph&ﬁﬁﬁ)ﬁlﬁf cﬂ)g&ﬁiéﬁﬂ exﬁfi&in ﬁie-[{(ﬁt“ ﬁe andly gEE’%nﬂ%d siB¢ &dh entry is
print _dialog to p e curren
aswsef?ﬁg’y t?l a %%‘HSR"B‘)ﬁC BIOBFARYRALIC st igs. g Exameals, B3V ord apgligption has the
préyffardm#tid iddn€ifierd ‘GG A\Mih&hori)i’i (l%&etxhﬁdi%srtﬁdﬁpﬁh&ﬂﬁﬁlV&ﬁbn) and a
W t hout d] ayi n rint

tg the defa ri_nt I
Wafggpwenﬁlaa%&gd%é@gr grd ocRehy | ﬁﬁwwavsm%ﬁ%esstb%ﬁiﬂfamam version).
Axk@)pb&ﬁbﬁi erf8Rah HRIROT an&xfmena@tmc\r@eme hﬂﬁlféﬁﬂldﬁl’h dl%s identifier in its
rece etoake boar d sequencglnt % then a
napg; é‘ﬁb l}egglfr?sa mg programmatic identifier can be obtamed via the Windows
registry. A document entry in the ROT allows its programmatic identifier to be discovered via the

class identifier associated with the document’s persistence interface.

Because there are several ways to programmatically instruct the current application to print its
active document to the default or to a designated printer, and because no single way is optimal for
all applications, support for a “Print” button is best provided (in this embodiment) by invoking the
mechanism most appropriate to the current application according to the current application’s type.
In its simplest form, this consists of first trying to find the active application in the ROT, specifying
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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can instruct it to print by queuing the appropriate

keyboard events (using the keybd event or Sendl nput
Ww®Di4/08406d | ons) or by queui ng the appropri at e keyhva00d/000317

messages (using the AttachThreadl nput, GetFocus, and

Post Message SDK functions). Direct printing can be

sinmul ated by appending a carriage-return to the
coksistbﬁmudl(ljiﬁgimﬁ Etﬁﬁ‘d%rc}c }Q&iﬂ&ih ivagatioh Rey/bpiird Béquetncal(i0g ComrdI @ey down, P key

co et ed .w t hout er_us i nput. AUTOVATI ON Sone
dOW%E%upaS%‘ftf"Eg?yi ‘@ng{{tk%ﬁqvﬂhl hd‘ek/leg)r osoft OFfice

applications such as Wrd and Excel, expose an

Automatjon jnterface (fornmerly kpown as OLE .. . .
T A OGP S AP SRR o8y b blF ah AP eaans 18 G ik i thg mechanism
m&e fpkairiatead pdch apglicativon typR! i.€Natsdation Vi§d kéybokid sBqusice, and exact

other Mcrosoft a i.cations 5 2004/ 084060 »
SoecH R BOOHFO GO TS e B e kPO s SHEL 1t oG AWoapn server
applécations@ieciderified Bethaie proganthixtid hdeiifidrs) while Bénveitfdnal applications are
L document . directly. A cljent applicatjon can di scovs
0SBt heip PP ok eartbIE TR s RS Pyt o igatic e
“Vagap | Appladationx'; evhil€iNGteghdas @ertified by its bidrad “Nbtdpad’e It iDtraightforward to
.,assi gni.ng the na of th rinter. t.o Wrd .
ioGR Py R bt vy o e e Bt ian Saar GOk Rmhiom apdgpract the
nafiie ohthe corAispaidinigiactivesipplicaticn fiant the &sndoiwf d titk (@ia el GBWirdB® Text SDK
ﬁ%ﬁiﬁi ster running instances of thenselves in the

1F‘?rng bj ect Table (ROT). Milti-instance
Tha (fPtintC dilittonrean psaiptysiasl ntonteatarpsvdtick ok caeSsimulatedia another interface

on é e[ ;?ré'ntﬁar rlgoertlﬁg;) éﬁ%gls g&t}% -ge]rn,sel 1%%?1?91&_%:! ﬂgeltng/ﬁg%%vhgnatﬁé 1(1)sr€]:r presses the
priapipltios,ainie0ds istrglayedad b yaolfkgm_ond @ﬁ'ﬁ@dﬁen oﬂ%&xlelfPCDJ_ﬁhiéH'ﬁﬁt’cqukes the

n nt rately in t al | .ow ng. e
cof PR M BTG BT RiE LIk oD o already be
exCaLing $.panaiting etz@tsaoxﬁaﬁhy Edﬂcﬁﬁgltﬁﬁwmﬁﬂie:’v ha@ olf p:esstiqg the “Print”

ocC t's entry .in.t . clien .icatign . |
bl 1R Bl eV PRSI BRESF coRalseh e LB Ry Y prnter’s
compuhicetiving iterfite ardtigpeiter driver,tatid thendnelthie Bedkigtduyid sigpitrien.
Al eacp b Bus R RS SR Fiotuntiebifns o SR AR Tohigh casethe
drilvéreantl ﬂree)gékgm;r\f/i\;i miamidﬂimn &Iaﬁ'fbie dedirdfthednayFdr hﬁample, the print button can
CGet Fpr.egr oun ndow ungt L t.he cli

be A AT G PR A RSO K St it U B it B bus, but may
share tHe@ty<je@i USBubmettintbetween (heiprintet (of FPDY dndehectR unent .
o P, B BB IR P B B s
of amitipby dezfopd. To allowoit taldisténghisly multiple buetokdHack blitton evem irf this
emoR et i i S RS A S Ryt o TS eniier
assopipted evithitigprinte irtwhicictherbuttondsiémbedded, bineurfut.identifier associated with
the] ugtdxl?ﬁ’fse ffx%fxbé%{xg 6%%%2@@3? g‘trgf'ag{ i%n‘aéﬁéd‘%@ eQfior0Pt @ Ni g

In cases where the target printer can be selected by setting the active server application’s

ActivePrinter property, the background application must know which printer name to specify. Since
it may be difficult for the background application to know the name of the printer associated with a
particular “Print” button it is servicing, it is useful to allow the user to associate a printer with each
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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through it. Application and docunent entries in the
ROT are easily recogni sed since each entry is
wasmensamted with a class-specific progranmati CPCT/AU2004/000317
identifier. For exanple, a Wrd application has the
programmatic identifier "Wrd. Application.x" (where x
i ndi cates the application version), and a Wrd
selé&(b\ﬂmhtﬁﬂ czhltaﬁeri r8ébrd dﬁrafsio&h@crn beMesl tHa@abuiammﬁ/t r ahd{he B?toyl It is
icates e cunen ver si on) a ion entry
SupIghE Y aEpr E &rpmfmlsfﬂmﬂ eawagfatﬁﬂée a&ﬁ?ﬂ% ePEinfepsg the
Efuh®siftets@DK fuhéteyn. in its nanme, fromwhich the
correspondi ng programmatic identifier can be obtai ned
via the Wndows registry. A docunent entry in the ROT
Vaioh® \eferhplary PhATRANTB dspectsdeMible f in@ntibid akee foléshsdowed a6l the following
via the class identifier associated with the
numbersfeseeaPiSer si st ence i nterface. Because there are
several ways to programmatically instruct the current
application to print its active docunent to the
default or to a designated printer, and because no
single way is optimal for all applications, support
for a "Print" button is best provided (in this
enbodi nent) by invoking the nechani sm nost
appropriate to the current application according to
the current application's type. In its sinplest form
this consists of first trying to find the active
application in the ROT, specifying the target printer
by setting the active application's ActivePrinter
property, and invoking the active application's
PrintQut nethod. If the active application is not
found in the ROT, then the fallback 57 W 2004/084060
PCT/ AU2004/ 000317 consists of queuing the standard
print-invocation keyboard sequence (i.e. Control key
down, P key down, P key up, Control key up, CR key
down, CR key up). In a nore sophisticated
i npl ementation, a table of applications is created
which |ists the mechani sm nost appropriate to each
application type, i.e. Autonation versus keyboard
sequence, and exact application properties and
nmet hods to use, or exact keyboard sequence to send.
Aut omat i on server applications are identified by
their programmatic identifiers, while conventiona
applications are identified by their nanes. For
exanple, Wrd is identified by its programmtic
identifier "Word. Application.x", while Notepad is
identified by its nane "Notepad". It is
straightforward to identify the foreground w ndow
(via the Get ForegroundW ndow SDK function) and extract
the nanme of the corresponding active application from
the window s title (via the Get WndowText SDK
function). The "Print" button can be a physica
nmonmentary 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
presses the
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print button, an event is relayed to a background

application on the PC which invokes the correspondi ng
w@edoans4oeo f uncti on as descri bed above. The backgr/aumm4/000317

application may already be executing, i.e. awaiting

events, or it may be activated by the user's act of

pressing the "Print" button. The button event can be
THECayedsby the control software in the printer vi a

t ri nter conmuni catj ons interface. an

o REITE A P12y GACS HERESTEoR ORLb DOt laying images from a

ama:lnpmat arf@ s prinfYr;thé pradtdr vedudingagrinthead foepivtiag oitio #hd paper.

own comuni cations interface and driver, in which case

the driver and the background application nmay be one
2.an0pridtifg apddispldyadeviek adqlhified indaifrli wherditlh Viewaklésize &f&he printing and

pr.ov n th ormof a,se ni_versal. Seri.a
D oSPlep gttt B e DR Saghuel G5 P ling 204 ey device.

physrcal USB connecti on between the prrnter (or FPD)

5 D AoR O A B s e E AT 3 her AP et at lesst two the

" Bﬁhﬂhéé'ds hﬂ?] tnﬁlﬂlfead@lfeu[@édﬁpoﬁﬂd&n@&ﬁérﬁ&% .of 4 @atal lthrowghi whidhCprint media is
1.S ul s | utf ons eac utton. eve
et boP Bt Sty BBttt v gt ydgs of the prin

buiddian. An event may include a unique |dent|f|er
associated with the printer in which the button is
enbedded, or a unique identifier associated with the
4.b Wt printingt e | display elevic€ ¥ Hlaiintea rth RRIM MO katifighed 36 edceige print data to be

tthdtthbt.l wher e the t t
PRSPl lereditiang BB A RGP O vo Sor ver

application's ActivePrinter property, the background

5.2%'&' aLl oﬁﬂ{;ﬁﬁ% dquge\fl\%s% dfiglrcle}ui)? nglgligglr h xal?tl%%la]:lx display device
amn:llddeﬁhlcﬁm&ﬁo%&ﬁiﬁgﬁr’ﬁdi talidy edledsdtte ppdrative rcommstivg oft thel computer
with a articu "Pri tton i S.se
svateb oy el tierley Bisr TSRtk s g i sy data from
withidcompater sybtgint on, i ndexed by the button's unique
identifier. If a button is pressed which has no
associated printer, then the background application

6.C apriteing & dispRy devicem tlairhed i Rl 4w ker€in fHel cghifeetibndncliides at least one

PC.,  If there i I hen th
aﬁ%#ﬁg%f?ﬁ%ﬁﬁgéﬁﬁ%pﬂé€gg%8ggkggﬁkf gPlntgr since the
one printer must be the default printer. If there are

e RiANRESs sty SRR BRR D haTD BB Saipect i yhes a wirclss

Omemw&ﬁﬁreaﬁwhbﬂﬁpﬁﬂﬁﬁ&ﬁm&ﬁemaﬂsﬂﬁyaﬁion bet ween t he
selected. printer and the button. It is
straightforward for the background application to

8. emrpﬁrtmgemﬂ l[d&sphay alreheéahseclmmemme chinu g WhertiRahe connection is a Universal

unPrlgtq& (§ fung on. Vari ous exenpl ary,
Wﬁ%ﬁﬂrﬁ Iof “YP8eBP™t he invention are foreshadowed
|n the followi ng nunbered paragraphs: 59
9. A printing and display device as claimed in claim 1, further including a paper feed mechanism

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

10. A printing and display device as claimed in claim 8, wherein 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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WD 2004/ 084060 PCT/ AU2004/ 000317 THE CLAIMS: 1. A

printing and di splay device conprising: a flat pane
wale@plosaped or di spl ayi ng i mages froma conput ePCT/anehoa/000317

printer, the printer including a printhead for

printing onto the paper. 2. A printing and displ ay

device as clained in claim1l wherein a viewabl e size

of the printing and display device exceeds 40cm

asur.ed aJ ong a dj agonal of the printing and displa .
e 3 SR datien B Attt it ik e S e Hophanism s
Cadfiguied to\dveépt a Bingle8hdet dfipfapdr at NGhel bR Priftingl east two t he
print heads, the printheads being di sposed on either
side of a path through which print nediais fed for
120 pririting ,anc% higple;gﬁevwg&b |ciaf[i@edﬁihb$dirﬁr8tdr6ﬁ, h%lex%inrﬂ:ié papeLfedd mechanism
printing o oth si.des .of the print . nmedia., 4..
DR PRI ) Terhe e el el oo i b &fiphaed from a sack of
Colideis@fipa@dr.t 0 recei ve print data to be printed, and
di splay data to be displayed, froma conputer system
5. A printing and display device as clained in claim
133 A piieingiand tdisplapdevitd sgclan@d dih skinay, dHBsttiaahe pritbrlid @Sprécess color
connection configured to allow rel easabl e operative
cBHNECti on of the conputer systemto the printing and
di spl ay device, for receiving the print data and the

SR B Bt DAL e AR o8P e

connection includes at |east one socket for accepting A

t. least o orrespondi.ng,data caple. 7. A printin
1A P A Rl ST RE 8 CHRASLEIRR C AP ety P than 5,000
c ikjreadazizs. i ncl udes a wirel ess receiver for receiving
the print data and/or the display data. 8. A printing
and di splay device as clained in claim4, wherein the
16c anprintihg el display ddwicw @ daimed By ¢laifr DoOLES wBergin(thiSpinter is a page-width
conqection. 9. Aprinting and di splay device as
cPa™fed in claim 1, further including.a paper feed
mechani sm for feeding paper to the printhead for

rdnti.n t he. prjnt head. bej.ng, arranged t rint to.
U el S T AT ERl ) SpTarertiiegng el Brinteads, e
C pahtheds béing HiapasedBon sither @daoftaatipthpsmiph whikH tieegipéais g for printing,
i onfiqured tq. positjon the pape ubst ant i. al
o Shescby BpatfHE Sppialy Sl ot RBE hofiinies B rper o paper.
pl ane defined by the flat panel display.. 60 WO ,
18.2 %%"r{nglgé gr%) disF;gll;f/ 6%91209 954 c/:lg)ignce):g ]1'n7claim 1, configured to enable printing of standard
A4 or Letter sized sheets of paper.

19. A printing and display device as claimed in claim 1, 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.
20. A printing and display device as claimed in claim 1, further including 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.
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11. A printing and display device as clained in claim
8 or 9, wherein the paper feed nechanismis
wa@oniiogosed t o accept a single sheet of paper BECT/AURG0AB00317
for printing. 12. A printing and display device as
claimed in claim8 or 9, wherein the paper feed
mechani sm includes a paper separator for feeding a
215 iANGHrBin® BREdisply &919@ 5s AAmbd & dMitNL %@t‘émftﬁé)mtg;aﬁél 612 1s of one of
sheets of paper. . Aprinting and di splay device as
c theifpayingtyedsai m 1 wherein the printer is a process

col or prnlaﬁlg@rysgaffDlsﬁag;(nmj ng and display device as
claimed in cl V\/nerelntheag)rlnter i's an inkjet

printep: Q@mﬁLﬁhiEﬁq“ﬁ@[&ﬂ#m ay device as clai med
in cl abmﬁlngm{oglqug}qub jnter has nore than 5,000

i nkj et nozzles printing and display device as
cl ai ned |R¥asé}ad?lﬁﬁlqy1%9flelﬂDPMer ein the printer is a
page-width printer. 17. A printing and di splay device
as claimed in claim1l, including at | east two of the

229 printieg@ad display d?)‘f“FerﬁSrFé%’GSd esltig bivhserin gheoniingtieadhisr configured to

Skéi@iv@ﬁalﬂo&@hﬁnttcﬁ{a(ww M dChed R pRARRIILl S fed for
printing, er eby ena l'ing subs?antlally si mul t aneous

printing of both sides of a sheet of paper. 18. A

2301l Hrideing aﬁ@%sﬁl‘a? Hle@&’e seMhinRd %?‘clﬁin@'l ”ﬁﬁhérﬁnahéih@a halftoning unit for
con g%Ure to enab prlntlng of standard A4 or

L &etceating halfigned Hé@e@t@fambwewmgmo the nintheed fegprniiae.
di splay device as clainmed in claim1, configured such
that paper to be printed is fed rmnually into a pa
240 A mringipgand gisplay deviges claiprslrin flagnd . avheesin i partherd dsro n? ighsed to print
UBR&S bes. the flat panel display, past the
pr| nt%ead for printing, then out of the device
adj acent a |ower edge of the flat panel display. 20.

25AAFHrinﬂﬁg 4 d@saﬁy divigd aamaﬂseal iff Blaf®1, 1Rl EEe piinthdad Ilsreo&ﬁgmed to print
further including a curved paper ‘gui de  di sposed, whe

tHEagGéW@étan? in use, beneath the flat panel display,

such that the paper that has been printed is urged

hori zontal |y as it exits the device. 61 WO 2004/ 084060
26Pé1mmm@@ul/%mz Pyviceas clrimeq iniclairg 3awbprein &isicampetes sysiemasa personal

Ctéhpg. in claiml, wherein the flat panel display is

of one of the following types: a. Liquid Crystal

Display (LCD); b. Organic Light Emtting D ode (OLED)

27. A printing and display device as claimed in claim 1 further comprising: 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.

28. A printing and display device as claimed in claim 1 further comprising: 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 to the printing and display device, enabling the data-receiving device to

receive data from the computer.

29. A printing and display device as claimed in claim 1 further comprising;:
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c. Field Emssion Display (FED) d. Plasma D spl ay

Panel (PDP) 22. A printing and display device as
wa@b@iunoemed n cl aim1l, wherein the printhead i s PCT/AU2004/000317

configured to receive halftoned print data to be

printed onto the print nedia. 23. A printing and

di splay device as clained in claim1l1, further

i ncl udanah fiat palef digayandinit for generating hal ftoned

i mage data and sypplying it to the printhead for
printi ﬁg.apZH‘.ter’ %W*?ﬁvffﬂgﬂt%ﬁ%%w&ﬁ DRPTe as cl ai med
in clacmthe dwhed Bdifly Edifigired Rhdhe ek, idGrigO pfint@igl @@ paPer being printed

print phot ographic,i es.. 25. Aprjntin nd di s

vl co ngeeraPaBEn e drormedorpaelie Ptk Gramisabotnd the fa
conf i gur gfndlAdigpldyndnd thépgathedddrelatixd tod@tviewinkbposhion of the flat panel
printing (ﬁn&j di spl ay device as clained in claim 3,

wher ei n tY¥ ®onputer systemis a personal conputer.

27. A printing and display device as clained in claim

SO4/AREPAGE Y PRRY R ES e BBy SrlSRHRAPE ol di ng

the flat aampinetidisRdy@y i n an operative position; and

a printer, the pripter incluyding a printhead for
o Pht 1 ho e sdoe ¢ pramieed for Sl Ppie  uos at
| east ene meltiapéetpaper ke gured to accept at |east one
repl aceabl e ink cartridge . for supplying ink tq t .
Pt ol Eigoeraoss Fppseion Shguu uprebyerhe snels P ek gt paper in
i n cl ai mthe pape Hodder €00 STpPLYSHo g priatt@dad.a connection for
receiving print data froma conputer; a flat panel
di splay for displaying i mages received froma

31C Arpeittieg andalisplay e astchmdl in olagt 1 furtetichinipgisiagpr i Nt head

for printi on aper ,.on the basis of the ri,nt
dat o Enc B LR SR PR TS, T AUt oEs BE o
connecbi anprirfterathel s imuhlingaitaleast @Ce thei printidads, @& printheads being

the printjn nd displ. evi ce, enabl i the .. . .
dat a1 ecdli oIy ey pensigor § bubtraSelapicR o Pt is fed for printing,
conput er .thétéby énaplinghiubsigntiniigl sithsipihegns Gemtite ofidothl dedudd the print
inclaiml further conprising: 62 WO 2004/084060

PCT/ AU20089%00317 a. a flat panel display; and b. a

printer, including a printhead for printing onto

.. C. deyi bei . f ] d that, .
s ngng ind iy SR8 = ST BERAYT b bfiRe Edf ol Butpceive documents o
bt peaed frhir afcbaputprasystemplihs ptimingaind display pévidetihdtading it interface, and

PRSSESnRglbag, the flat

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

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

c. receive, from the computer system and in response to the print request, a document
to be printed; and

d. print the document.

33. A printing and display device comprising: 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.
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panel display and the printhead relative to a view ng
position of the flat panel display. 30. A printing
wa@ea4dsepd ay device as clained in claim1l furtPer/AU2004/000317
conprising: a. a flat panel display; b. a printer,
including a printhead for printing onto paper; c. a
mul ti -sheet paper holder; d. a paper sheet separator
34C Apringlg &Ml d@las,emaas&lamsd m@hﬁnnmfelﬁme@waﬁlé 8193 4Mke printing and
paper in er hol der for supply to
p F’isﬂﬁh e%ce eéaeed KPO;SFH TRRRFES ore afisgoralpt H@\Prle%nga@d display device.
clainmed in claiml1 further conprising: a. a flat pane
di spl ay for di spl ayi ng images froma conputer; and b.
353 Apprining and display detipe ps Flﬁl&eedv ljira i1, whsretn the,3t {eayt one receptacle is
PrirmbhRadsse pdiGonufitiidmads bei ng di sposed on either
side of a path through which print nedia is fed for
printing, thereby enabling substantially sinultaneous

36D Al pHriting a8d dRPLY devictess Mimkden Blaintt, furMet ﬁclu&iﬁg atAleast one ink duct
rlntlng and display device as clained in.claim.il

besigured i supply dak from thecartgjdeede the paRthead whenwhe qaptridgedsengaged with

f RReRptaglepUt er system the printing and display
device including an interface, and being configured

to: a. receive, via the interface, input froma user
37 uxcﬁrﬁlaﬁg M dib‘pl dBvitdds canemindain® 1, viRFdh tht ARkt iRGudes at least two the

[ and | ay device to t he conmput er. system
ﬁ“ﬁ{l i d‘arem eads betngipgred op eisher side oésﬁﬁbﬂgw@y*éwﬁnm media is
ama foNprifinP.aRErebyt habli sibstddtiallyesimBdneod gﬂ@ﬁﬁg’@rﬂoth dids of the print
Hrlnted and d. print the docunent. A printing

ﬁ1sp|ay device conprising: a flat panel display
for dlsplaylng i mges froma conputer; a stand for
hal di n, flat panel displa n an erative
38 HsPEB8; m‘iﬁaplay ﬂ?Y‘?Ft %ﬂrgalm%é il ﬁﬂﬂ%tleFor«%ﬁeqeéa? figgeiye print data to be
Phiifted) @adidiffiy dakd t6 bk BEpIeYYdOfr¢a RebmpEral&ém. t he stand
includes at |east one receptacle configured to accept

at | east one replaceable ink cartridge for supplying

391 Akprinfing B diBflay8&vice 26 3lalhed2a Qi &) Qbrein the printing and display device
PCT{AU2004/000310f§%HQf pr ntlng and di spl ay devi ce_ as

c S ICPRAePnng i Hloy vrlehoeln @Pes3tyg cgpneptign of the computer
PEysttir tdgheAgtthting and display device, for receiving the print data and the display data from

the computer system.

40. A printing a display device as claimed in claim 6, wherein the connection includes at least one

socket for accepting at least one corresponding data cable.

41. A printing and display device as claimed in claim 6, wherein the connection includes a wireless

receiver for receiving the print data and/or the display data.

42. A printing and display device as claimed in claim 6, wherein the connection is a Universal

Synchronous Bus (USB) connection.

43. A printing and display device as claimed in claim 1, further including a paper feed mechanism

for feeding paper to the printhead for printing, the printhead being arranged to print onto the
paper.
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di spl ay devi ce exceeds 40cm neasured al ong a di agona

of the printing and display device. 35. A printing and
wale@plosypeaevi ce as clainmed in claim1l, wherei nPCTaUA104/000317

| east one receptacle is forned in a base portion of

the stand. 36. A printing and di splay device as

claimed in claiml, further including at |east one ink
44d WCprinting nihd GispRE dedics g pllatyneurik clairan, twheretathe rp'h}dag G{eeHQnechamsm is

ri nthead. when t he artr ed t
g %posgifm t&e %pFrnslu srt]adltl ]:lpagaaelkg geag\?lng \é\dlrggon w1th respect to a
C phh&ddinedbyihaiflad phneliidpragi N the printer includes at
| east two the printheads, the printheads being
di sposed on either side of a path through which print
45madprinting and ﬁﬁbl:ﬁ)&fevi&é aélaifgd i d1gifeldyoranabherdig the paper feed mechanism

subst ntially simultanequ rintin f both sides of
ﬂ ﬁé s Shﬂ“ﬁ??%’ﬂﬁﬁt’é‘%ofgﬂ?rg@f‘%y devi ce as

clalned inclaiml, configured to receive print data

s 5 A B8 e LS T i

asnchided @rpabet Sepalatdi BorFeedinlper sgdde Heet Fipaper itd)the rilthead from a stack of
diﬁ I%¥ device includes a connection configured to

af BiP&4sabl e operative connection of the conputer
systemto the pr|nt|ng and dlsplay devi ce, for

ceivin nt dat di.s ta.from
7, Resiuting el el e FoRaReg if Afirh g FoiFio Pl ribfeC P oprocess color
agriatei ned in claim6, wherein the connection includes
at | east one socket for accepting at |east one
correspondi ng data cable. 41. A printing and displ ay
48d avprineing andadispiayeldvicéascllamed ia clanh @) whedeih ke peiaene ah inkfet printer.
includes a wireless receiver for receiving the print
data and/or the display data. 42. A printing and
49diAspringiyig del/digdayadevick as cleithet fin clhigd 1§, Grhetsthethepiintéritas more than 5,000
conngct|% is a Universal Synchronous Bus (USB)
GWIFERY525%. 43, A printing and display device as
claimed in claiml1, further including a paper feed

chani sm . f.or, f edi ng paper. to. the i nt he for . .

o BG5Sy o ok anciRB e iy b B e POt is  page-width
tbﬁmmpaper 64 WO 2004/ 084060 PCT/ AU2004/ 000317 44. A
printing and di splay device as clained in claiml,
wherei n the paper feed nmechanismis configured to

51p Gsprtniting aﬁd‘rﬁs;ﬂk@p&hcs abdiimed inadldign 1) svhadelnghe fla parel Hieplag measures at
%@th respect to a plane defined by the

egftqs Ane Fs 0 r’{g
52. A printing and display device as claimed in claim 1, including at least two of the printheads, the
printheads being disposed on either 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.

53. A printing and display device as claimed in claim 1, configured to enable printing of standard

A4 or Letter sized sheets of paper.

54. A printing and display device as claimed in claim 1, 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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45. A printing and display device as clained in claim

10 or 11, wherein the paper feed nechanism is
wa@oniiogosed t o accept a single sheet of paper BECT/AURG0AB00317

for printing. 46. A printing and display device as

claimed in claim10 or 11, wherein the paper feed

mechani sm includes a paper separator for feeding a

si ngl e sheet of paper to the pri nt head from a stack of

eet.s. of 47. A pri n evi ce as
Sraprrline;onl dRleindsvice &, aigp fnq%gﬁé% 'addutsr ®ewyed paper guide
C @lisﬁbsed pitien ey devid is i ubd, lbatehﬂngheamuﬂ pélie$ Bisplity, d@ohi tBA tiRSpaper that has
claimed in c in the r|nter|san|nkjet

ple‘?t’tpé}medA%“rg"Aht?F‘lz?ﬂt%q}B' Satr?élt?j‘ihg BYViS*- devi ce as cl ai med

in claim15, wherein the prlnter has. nore than 5, 000

5% PP e AR Srneriop s Sameg et ey B4 08pope dgnay s of oneof
palgefolldvab@typgs: i nter. 51. A printing and display device

as clainmed in ¢claim.1 ein the flat panel display
measur és glﬂmgﬁgé%"(‘@tﬁ’l"ty\@@ﬁ@ on the diagonal. 52. A
printi g @fEnidLight ByitdeyDieee @LBD)ai med in claim 1,

i ncludi ng_at | east twq o e printheads, the

print h@ag@g]ggnﬂﬁmd’ié%@%ye@Ebg ei ther side of a path

t hr oughd. Wriagia DisslapPgner (PDP) f ed for printing, thereby
enabl i ng substantially sinultaneous printing of both

sides of a sheet of paper. 53. A printing and display

5 @\/bx&x&m@&nﬁ ldiphe de‘inéb a9 dhlfﬂed,m clainf 1 gwhe2éln tiie @R is configured to
printi Le ter, Si %ed sheets of

a?fg’rveﬂggoneﬂ\pﬁp ‘fﬁ‘? tﬂBCBW&e O\ hs PritAde as cl ai med in

cI aim1, configured such t hat paper to be pri nt ed is

nuaIIy| toa [ ect aper. .
st PoRTRE g e R e 8 et b lele gy B iping o Ratohing unit for
p gaekatialp fglktened m@tdatataﬁd Mﬂpryﬁﬂ'gﬁﬂlﬂ thedrinfehd ot ptgxtmgh en
out of the device adjacent a | ower edge of the flat

panel display. 65 WO 2004/ 084060 PCT/ AU2004/ 000317 55.
59A Apgrintihg mgl dispthydlieipd @\claitasd if @laas 1 0Vikkdithe pfinthdadiigBohfigured to print
fu ther ncludlng a curved paper guide disposed, when
8%%W%emt§“rn use, beneath the flat panel display,
such that t he paper that has been printed Is urged

S0 o SR 8 S BB Mgt o

fIixﬁigepﬂ@fektdiataspl ay is of one of the follow ng types:

61. A printing and display device as claimed in claim S, wherein the computer system is a personal

computer.

62. . A printing and display device as claimed in claim 1 further comprising: a flat panel display for
displaying images from a computer; and a printer, the printer including a printhead for printing

onto the paper.

63. A printing and display device as claimed in claim 1 further comprising: 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-
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a. Liquid Cystal D splay (LCD); b. Oganic Light
Emtting Diode (OLED) c. Field Em ssion D splay (FED)
wal200Rbs®em Di spl ay Panel (PDP) 57. A printing BOTAU2004/000317
di splay device as clainmed in claim1, wherein the
printhead is configured to receive halftoned print
data to be printed onto the print nedia. 58. A
PlréceivingOdertd t6litBd pAMindEIdCAspRsy GdvileVBihblify EHeadafd-rheeiving device to
further |gplud|ng a halftoning unit for generating
h&FF1VE AR PReRfcomRieTand suppl ying it to the printhead
for printing. 59. A printing and di splay device as
64 | Aopriviilg hiitl dispRdyevice ¥ tibdlintch@n P firHeh &tbristhg:
configured_to print photographic images. 60. A
printifg %ﬂﬁpﬂﬁiﬂﬁﬁﬁﬁég%ice as clainmed in claim1l
V\hgr tei b ti@:‘:@&j igélb&aAgia bﬁltrta@aff&r%g _Jnﬂ)l mémat 1 mage .
an ex ata.. . printing a | spl ay device as . . )
ol ai med- | S detipePeing ghnsieuied Srfbtiab 5k PR Hi, Ragergbeing printed
personal paesPet@En the flat pandl @EPIAY dndGheiPiihtEbad Prdisses behind the flat
devi ce as cIain?d in claiml further conprising;, a

flat pane?®di Sfarandothe PHPGRdERIAYe fh@ Jieaving popftion of the flat panel
conput er ;diggiey. a printer, the printer including a

printhead for printing onto the paper. 63. A printing

and di splay device as clained in claim1 further

65 QHntisE Bgl digplafaledicEuMaatd @ARlaEMN furfREQINWRRgPr | Nt

data froma conpyter; a flat panel display for
displaﬂin@ﬁﬁﬁﬁgigmﬁﬁﬁeived froma conputer; a

printemn, 4phentddinelhding 4 B&Lth@g E&.pﬁnﬂgg' dhﬁchﬁ@&; for |

printing onto paper o e basis of the print data;

and a Gat%mﬂwﬁﬁggPﬂﬁﬁﬂﬂéﬁ’configured to allow

CF:> ?l'rl]' /n Z CL:JSIO %dggrosgiet képagitor %iﬂigdﬁg (33 s_eﬁﬁatV‘@sﬁ%l@ $45e8 4H26(rom the paper in
recei ving device to the printing

and di spl tﬁ?/pﬂ’gwoi@,r f‘Eﬁ'ﬂ’(ﬂYx tﬁghetlﬁ’é‘tb& ‘a-recei ving devi ce

0 receive data fromthe conputer. 64. A printing and

t

I.splay devj.c s claiped jn clali further

66 dhamon b i ey BEvir e e ofire et SRR

printea, 4 ﬂuﬁlpuga'l digplay %F jiie;slhbe@gii?_fagés ﬁl{jni Q&dnﬁ@lteﬁ%&

aper; .c. the Vi ce bei .configured such that, . .
dur i ngPprd TG e DG ApRTiRsa prigash Py o hEPrgheadse the printheads being
bet ween tdigpokddadn @heekidélbsplpats thiddgh WhicR print Medsl is f8 for printing,
passes b% ing th%rflat . : . . .

ereby enabling substantially simultaneous printing of both sides of the print

media.

67. A printing and display device as claimed in claim 1 being configured to receive documents to
be printed from a computer system, the printing and display device including an interface, and
being configured to:

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

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

c. receive, from the computer system and in response to the print request, a document
to be printed; and

d. print the document.

68. A printing and display device comprising: a data connection for receiving print data from a

computer; a flat panel display for displaying images received from a computer; a printer, the
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panel display and the printhead relative to a view ng

position of the flat panel display. 65. A printing
w@ana4d39pd ay device as clainmed in claiml further/AU2004/000317

conprising: a. a flat panel display; b. a printer,

including a printhead for printing onto paper; <c. a

mul ti-sheet paper holder; d. a paper sheet separator

C piitbiditicleding @ piifeddabeprintig REloapaRatheheRof tieqifint B&a; and a data

paper jn he paper hol der for, supply to the .. .

pf W‘H’é?ﬁcil.“{’ @8’.‘1’?&%‘3%‘10&%9}‘{9‘0%‘16‘? gﬁ?ta%asa aue g%‘a'é%““’mg device to the
C bahtigdandndislai devicef @hibiag tBo dRhr&kNGig devicd thl @éeivkadfd from the
di splay for displaying i mages froma conputer; and b.
a’PH¥er, the printer including at least two the

print heads, the printheads being disposed on either

side. of a path through which print media.is fed far .

69 A AT ipgyand ‘ﬁ-“ﬁg“?/ dpycw aﬂﬁ“?‘?fﬁ‘% { Jheren 3 X}e‘%‘f"ﬁﬁﬁ‘%"a"% ths peinting and
PHisplhy dicelexdeadsuosind@asvdd 4 adlidgdhal ofihd pAntirg and display device.
printing and display device as clained in claim1l
bei ng configured to receive docunents to be printed

70f AGHnfing SUISpRIy deYisé s Qlaitnbe inddlAift i, ReRMCtheliBPEahrection hub operates
devi ce inclugin% an intFrfaqﬁ, @g%ﬂ being,configured
t gt acgordange. with the Syme eqnfial PrRteeY a5 08 d2tt SPESHPom a user
i ndicative of a print command; b. send, fromthe
printing and, djsplay device 1o the conputer system a. .
T Pfi'm’i“gcfﬂ%&%?layc‘!e" B&i ,e‘# Pofitifhé ¥BHENRT da Somppetion hub is
aBéhfigliret RSREENRIataGrdnl& 142Kt sOine deitte SbnnetalothereRnt to
be printed; and d. print the docunent. 68. A printing
and di splay device conprising: a data connection for
72U ACHrinting Gind Idisplay RVide fak @Rlirded MOEHHIb B whetteih [thd pfoeuesl is a Universal

di.splay f di spl ayi ng i mages received froma
cgﬁgh{%?‘}sﬁfsﬁf"i‘%t’@r, the 67 WD 2004/ 084060
PCT/ AU2004/ 000317 printer including a printhead for
printi.ng ont.o,paper .on the basis of .the print data;

730 AP SR HREF GRS CoF Pyt G B PrRgggor s DS 1.1 or USB
coonection of at |east one data-receiving device to
the printing and display device, enabling the

dat a-recei ving device to receive data fromthe
74C arppintify and display device according to any one of paragraphs 1 to 3, wherein the protocol is

IEEE139%4.

75. A printing and display device as claimed in claim 1, wherein 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.

76. A printing and display device as claimed in claim 1, configured to receive print data to be

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

77. A printing and display device as claimed in claim 8, wherein 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.
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69. A printing and display device as clained in claim
1 wherein a viewable size of the printing and display
walewiogtoexceeds 40cm nmeasur ed al ong a di agonal POF/AUR®4/000317
printing and display device. 70. A printing and
di splay device as clainmed in claim1, wherein the data
connection hub operates 1in accordance with the sane
789 enginting p I‘d&f)l@? atvicksas Tcgaﬁndﬂah alafi®p) I| keli‘drdut(ij) the czllt?ecuﬁ)n ?cludes at least one
rinti evi ce as cl ai in claim
%ﬁksﬁ iR Tcﬁ@tld%?égaéb%ﬁ éB’F?SB?PdHﬁbiaYaé:ango nfigured to
receive data fromat |east sone devices connectable
79|t. %eqrﬂexiééop s ang ’ dimlfglA rc{&lligé % } uﬁfxglln(‘f!f"ﬂ)"ﬁl aéhegg\é:th%\efg{?rie cl;cl)nalllcrle es a wireless
Sydreiretesei Bhs thp paiit@a@land/ddhe disfliy dtd.ng and di spl ay
device as clained in claim3, wherein the protocol is
USB 1.1 or USB 2.0. 74. A printing and display device
80a@Cprirding Gindl dispiay d@ﬁaa ﬂ;f cliimed @t alpins 9 1lwheeid the\b@hedtion i€ Universal

pr.ot ocol 75. A printing and display
§ cguéong'és}i‘isab 3450061&“8?%. m 1, wherein the printer

includes at least two the printheads, the printheads

bei ng . dis ed on either. side. aof a t h. t hrough whic

S1p P AREC AL e FUTMBET 19, - RFbi VLA PRG oed mechanism
S tdiSeaiigl mabérito ShenpHntiead it pripfing) &hd’}g-inﬂ'fead) béihg Sir4h@ed @f print onto the
the print nedia. 76. A printing and display device as
cP#ed in claim1, configured to receive print data

to be printed, and display data to be displayed from

a uter |nt| nd.di spla
82a d %ﬁpltéy ?Fm%as gllrh cgﬂ%%pmhﬁrflinnlbe §?Rfr \{‘eegl mechanism is
d ic&ﬁ'igaged dﬁj&fdsﬂﬁn thermaberdelsstaatislypaeatlcl @rat Ragfohgdifeelord ¥ith respect to a

I € 0 atlve connection of the conputer
8£€%§ bﬂ*ﬁ@% PlaYid di spl ay device, for

rece|V|ng the print data and the di splay data from

ST RSB S0 Ar b S (AN 13 ) S ey b P feed mechanism

C isaonfighrédrto adaaptra sthglenhest of ;shpem atimededrintifig.i ncl udes at
| east one socket for accepting at |east one
correspondi ng data cable. 79. A printing and displ ay
84d exvprmangmdcﬁ@ilay&tévka astdliined B, claMacl3 &ir 14, twiRreiiothd @aier €98d mechanism

es a wireles recei ver  f ceiving the
e e Sehrei o oo v e g ekt Thg PRGBS fom a stack of
dslspls@fpapervi ce as clainmed in claim9, wherein the
connection is a Universal Synchronous Bus (USB)
connecti on.
85. A printing and display device as claimed in claim 1, wherein the printer is a process color

printer.
86. A printing and display device as claimed in claim 1, wherein the printer is an inkjet printer.

87. A printing and display device as claimed in claim 18, wherein the printer has more than 5,000

inkjet nozzles.

88. A printing and display device as claimed in claim 1 or 19, wherein the printer is a page-width

printer.
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81. A printing and display device as clained in claim
1, further including a paper feed nechanism for

wo ewdiogyepaper to the printhead for printing, PEEAU2004/000317
print head being arranged to print onto the paper. 82.
A printing and display device as clainmed in claiml,
wherein the paper feed nechanismis configured to

890 ASprinting add@splkaRvics idiiaiked irddldish 1) ¥hadelnethe flit patiel URPISY measures at
o:l1e qlre tion V‘%ith respect to a plane defined by the
f 148t 6&’?? FS‘H’Itgep lé%PnalSS A printing and display device
as clained in claim13 or 14, wherein the paper feed
chanls S confl

ured to. accept. i ngl.e shee
g g iplek Pur i cTarmrdia o . P i fhg g the prinheads, the
d pﬁmh&yls Hﬁifc{g giepaa&d 6d élihﬁf-‘ddé of zlﬁﬂ)agh thrdugh &hich4he pdper Biféd for printing,
ape ee al’l | NCl Uuges a r e r at or
¢ BrBE Bibline Soual1E Nellbnco iy pripting ool s of§ Hiae Rt Stper.

froma stack of sheets of paper. 85 A pri nting and
di.s devc d in clai [ el n
91pIAi g fi%d e}yo gg:g a& 16[}6(1 %F‘f“r‘i‘% rcon%%ue Atorﬁniibﬁ? pxﬁrgmg of standard
and of Letpdr siyedkbwdtcef pagercl ai med in claim 1, wherein the
printer is an inkjet printer. 87. A printing and
di splay device as clainmed in claim 18, wherein the
92p Al piin€ihg Axmisdispliyaletibais Gaiedin dldik) 1€ torifigat esch tH:3 pa;kr to be printed is

r|nt|n and dis ev s claipned in. cl
e BT R H B B 915 T S R ek syt pover cdge of
WheZ&@ﬂé&Béi@ﬁﬁ)y Fpask/t i i iKea 0 B&tItintifg) .theh qut bNihe Igviddsjacent a lower
%?ég‘g sclalmedlnclalml wherein the flat
p&FRSI1° zﬁ’%res at least 14 inches on the
di agonal 90 A printing and di spl ay devi ce as clained
im1 di.ng a st t wo the thea
5% AFrfg o RSy HENGRCes BT B Y L e ST SVl paper guide
p dispostd) mmg thewbvlchlstdn &sepbfﬁﬁiith ittse flag darfeDﬂls[ﬂﬁy, Biidhniat the paper that has
Perebt nglt anti al | gi nul t aneous printing
“BIRe i‘s‘d’é%e é‘é‘f “8?““6 pEY°°91. A printing and
di splay device as clained in claim1, configured to
Ad or lLette zed hee

enabl ringi f. st andar |
odo R g ek richts Tyain el 2P B8 R of oneof
I thedbliiwimgltypesonf i gured such that paper to be printed

is,fe nual into a paper path that directs the
L‘B‘Sﬁgﬂsg}ﬁl’a??tﬁyF’!e%?)On adj acent the upper edge of the
Orghrdi¢ Lightnighittthigdyibde(OLEASt t he printhead for printing,
F1elH% ssmnDlsplayQﬁElg)eVI ce adj acent a | ower

Plasma Display Panel (PDP)

95. A printing and display device as claimed in claim 1, wherein the printhead is configured to

receive halftoned print data to be printed onto the print media.

96. A printing and display device as claimed in claim 1, further including a halftoning unit for

generating halftoned image data and supplying it to the printhead for printing.

97. A printing and display device as claimed in claim 1, wherein the printhead is configured to print

photographic images.
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edge of the flat panel display. 93. A printing and
di spl ay device as clained in claim1l1, further
WO pkighiony a curved paper gui de disposed, whePCT/AB2004/000317
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. 94. A printing
98aACprittiaP iy deGicess didimed @@ laih 1 Cliddréth the prlBERN iflcdnfiBured to print
flat panel $isp|ay is of one of the follow ng types:
Li”ﬂ?ﬁe&n%'eif% A Display (LCD); Organic Light Enmitting
Di ode (OLED) Field Em ssion Display (FED) Plasma

Display P | (PPP) 95. A print.i nd, dj spl ay device
o9 e Bt P e 3 clgjmel i dhimile WFTFiREieSoEPLiSt system is a personal
coothpgetr ed to receive halftoned print data to be
printed onto the print nmedia. 96. A printing and
di splay device as clainmed in claim1, further
100nc| A@tifkghgrant displag Bevigk ddRiaimddah claim Q QliNePddmipising: a flat panel display
h If.oTed I .mage gata and supplying it to the printhead
£ 37 TR o6 FOTh oA s o 5, Prigi g & prnthead for
C paihtifgtbntoth€papesn 1, wherein the printhead is
configured to print photographic imges. 70 WO
004/ 084060 PCT/ 004/ 000317 .98 . A printing and i
10f's o BB A 36y Grdre s aBimeddn St } Furfhgegomibpising:a flat panel display
pfordispRgilg ifiage fibmQebMButtDa Pandor hdldiBE the AAChah € dispRR irPan operative
g%"’i}'\}@’éf éﬁ!lcﬂztl Ipﬁgtexg d dis lixg T glgnt eséls g‘il)rgml ne'dpg Iorr;tocplaglclzr;m wherein the
C sdiineludes B0 Rast AnPrecéptdcleoafighrel 16 Atarpt £ Gdbt@e Aplaceadle ink cartridge
cl.ai ned .in. Iq#nll further conprising: a flat pane
dii¥ SHERYIng igk tothe prmter i rages from a conputer: and a
printer, the printer including a printhead for
109r i NA brigtingnihd displey pavieras cliied ifcligitd Nhuithe m@ridhgpl ay
devi ce as gl ai . in claiml further conprising: a
flat p&nél ﬁa&i"@%ﬁg’ﬁpl%&?‘?di spl ayi ng i mages from a
conput &r ;a grinsdrpincluding a pidthbad Gorphiatidg dito fppae! di spl ay
i n an operat,ive osi tion; .an rinter, the printer, )
ol udPngné Ve pRES BonSgR s Shoh b tes PisiRE: te,grBircheips prinied
the stangsienbbtudasthatflat pask displey ddQRPpathead CaHab@sib@hd the flat
tsgpgfssﬁ;pa%%}kzlliep aSy: ﬂgln Firpe' tlélgaglel% altiSe Itom; v?e%vriltlgr i)gs E)n (Ifot[le flat panel

display.

103. A printing and display device as claimed in claim 1 further comprising:
a. a flat panel display;
b. aprinter, including a printhead for printing onto paper;

a multi-sheet paper holder;

e o

a paper sheet separator configured to separate a single paper sheet from the paper in

the paper holder for supply to the printhead.

104. A printing and display device as claimed in claim 1 further comprising:
a. a flat panel display for displaying images from a computer; and

b. 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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102. A printing and display device as clained in claim
1 further conprising: a. a flat panel display; and b.
wa@2@riosoer , i ncl uding a printhead for printi ngP@IAG2004/000317
paper; c. 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
rinthead relative to a view ng position of the flat
wSan e prigfingand display devicg ag clajmediipy cfgml beiag ropfigered fogceis documents
C kPbd Biehtéd fréth Al d¥mputktiéybleR the PriBtihgSadaispla¥- deicé kndfuding an interface,
panel .di splay;. b. a printer, including a printhead Eor
pARdbeingropigedfaner; c. a nulti-sheet paper hol der;

d. a papelecsteeih teapefalhpd ofd DiseaediERive 6PAprk Borfimand;
singl e _paper sheet fromthe paper.in t paper hol der

P . he .
for suBplnddropHae printing gaddisplasplevica, t thegpmpiersxien, a print request;
di spl ay, deydieefras thd AdipBEr systefl Al M rbsgor$d b @e print request, a document
conprising. a. flat panel display for displaying
i mges fr%ﬁ?ﬁ“@ﬁﬁﬁﬂQer; and b. a printer, the printer
I ncl udignQorak tHe@d&imehtv0 t he printheads, the printheads
bei ng disposed on either side of a path through which
print media is fed for printing, thereby enabling
105U b SA prktirglahd dSplapddvaR@emprigid: Nt i ng of both sides of
éhemPant nedia. 71 WD 2004/ 084060 PCT/ AU2004/ 000317
a figyganchdiplays pnd\y and di spl ay device as clained in claim
a l?ndﬂéi‘l iAguaiAns prinined fdr@riﬁtﬁfgﬁinhtﬁpag@@!ment st bel printed
roma conputer system .the printing and displa
thydeicedemg P b {ERt dyringginting, the mfrrPgm@wseé Rssef between the
fldt Paned .dispR§ &ind &he phimhdalCor Pdseds fRERd thd) st pahélOdRplayUSRY the printhead
i ndi cative of a prjnt cgggggd; b. send, fromthe
reiﬁPYerfP iaﬂgewmoaﬁ“gg Péfge flu BB2Y-he conputer system a
print request; c. receive, fromthe conmputer system
nd [ n.response to the print reqguest, a docunment to e
10g Pﬂ?tlé@;%n% Aigplay deyices clapmed g Haeh i viewaBle;size ofpe printing
aaft dlimd Ryicelexteéds 40 Rchsatdd@long a diagonal of the printing and display device.

108. A printing and display device as claimed in claim 1, wherein the printhead is disposed

adjacent a lower edge of the flat panel display.

109. A printing and display device as claimed in claim 2, wherein the printhead extends

horizontally, when the device is in use.

110. A printing and display device as claimed in claim 1, wherein 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.

111. A printing and display device as claimed in claim 1, configured to receive print data to be

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

112. A printing and display device as claimed in claim 5, wherein the printing and display device

includes a connection configured to allow releasable operative connection of the computer
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a flat panel display; and a printer, including a
printhead for printing onto paper; the device being
wa@eniiogeseed such that, during printing, the paper/Abiongoo31?7
printed passes between 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
f kystenp@nid prititiap bed/displd) idevibe, [T6d r8divigl @B pritidi@laay thd@ikplas data from
%} claimed in claim1 wherein a viewable size of the
FeFPRYS YME™di spl ay devi ce exceeds 40cm measur ed
along a diagonal of the pr|nt|ng and di spl ay devi ce.

08. rint d. dis device as clajnmed in cla
LI BN 3 P S 6 S el U Bifpechon ies at least
edgeesoeléet tdiacdeptirig 40 fsatlonéledERbpdyiding A@a cabldpr i nti ng and
di spl ay device as clained in claim?2, wherein the
printhead extends horizontally, when the device is in

l114se. A:bﬁﬁtlng%xﬂfdlfﬁldyn@vﬁe ds diagiddain cﬂ’@mid}avlﬁﬁuﬁihaicﬁiﬁﬂcﬁdﬁ includes a

n the rlnt | east two
© WAl hoalen e e g e s e R od. on
either side of a path through which print nediais

fed for. prin her eby enahl i ubst ant i al . .

g o PERTIRREY HPPlaY ARGF<F FBGER o Soperqin e panfption s a Universal
ned&mnm&kmhmAUSB)amhaﬂomnd dlsplay devi ce as cl ai ned
inclaiml, configured to receive print data to be
printed, and display data to be displayed, froma

1160 MpAItRintify 2hd rdisp]l)"t Zlev1ée faﬁ Ichithéd) i Bldin€li1S Plrth¢r dRWdEE A Paper feed

e i feflbg i S eee Rt BoR G Brpcaf PO Mansed to prin

r ehte disadape. operati ve connectlon of the conputer 72 WO
2004/ 084060 PCT/ AU2004/ 000317 systemto the printing
and di splay device, for receiving the print data and
117he Aipaptimgyand displaf dexige dshtfairﬁéﬂ’liﬁlﬂa&fl ISVBéramthe]pkﬁer féed mechanism is

P htigpind ¢ et BR e el Sy RlETin ot B of Bhegfioneih respect 102

f planadetidpd byniie it pard displajie cor r espondi ng data cabl e.
114. A printing and display device as clained in claim
6, wherein the connection includes a wreless
11BEC eA \peintihig) and Gﬁﬁlhyidegcd Be clafnilddt inCéldim 800@f Ql, Whetein the paper feed

e E Bt Aol BB St B LRl

Unlversal Synchr onous Bus (USB) connection. 116. A
devi ce as .cl ai.ned

IIQLH‘] Irx% ang{lfgflﬁgla% dﬁxgﬁee gs flgg%?d in claim ld gr qll,a\ivﬂgrgih 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.

120. A printing and display device as claimed in claim 1, wherein the printer is a process color

printer.

121. A printing and display device as claimed in claim 1, wherein the printer is an inkjet printer.

122. A printing and display device as claimed in claim 15, wherein the printer has more than
5,000 inkjet nozzles.
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mechani sm for feeding paper to the printhead for
printing, the printhead being arranged to print onto
WO bm4psgoer . 117. A printing and display devi ceP@BAU2004/000317
claimed in claim1, wherein the paper feed nmechani sm
is configured to position the paper substantially
parallel in at |east one direction with respect to a
128| ane peiefiignad diyplalyievitd ag clpiarelin daiapl ay 16, Wireirfthe printer is a page-
prLE&hgg and di splay device as clainmed in claim210 or
! € n the paper feed nechanismis configured to
accept a single sheet of paper at a tine for pr|nt|ng

A.printing .and displ.ay device as. cl.ai
125" o Pt R vt iy Bned BRI o B AR SR o el measures
paplesst sefpelieabotheldiigodabedi ng a singl e sheet of paper to
the printhead froma stack of sheets of paper. 120. A
printing and display device as clained in claiml,
126herg ipﬁntldgancl) dlhﬁlﬁ)edevicﬁ afclyifmed BﬁcﬂalﬁlQL icludipg 1kt twob2 the printheads,

r in spl devi ce, a dinclaimil, .
o epdhe el Ao tn Sitier iecst o pithipue ysf o paper is fed for
p Iphﬂingn@elﬂbbderdblﬁgl salystaheixliycmaltanedud ipfitthgi of both 8ide3 dfa, sheet of paper.
wherein the printer has nore than 5,000 inkjet
nozzles. 73 WD 2004/ 084060 PCT/ AU2004/ 000317 123. A
1261 i nAiprigtidg andddisplhyaevd@vasceaingd Gh 2lafied, iconfiussdnto lenable printing of

16 [ he .printer .is a page- wi dt h printer. 124,
A%’?‘%‘ﬁ“ﬁ&rn[a%t&r Sd%gﬁf‘]ea?% %8H%e as clainmed in claimi,
wherein the flat panel dlsplay nmeasures at | east 14
i-nches .on th i agonal. rinti a
1o & el i, Sl et imed BLFR dcotpieyet 3hetiihey paver to be
bnhthdals ded mirimem;dmto a fhaper path thitldéadsthb papes) frdm&pﬁ@@dadjn&ent the upper

f 8 gl?aeog I;tfcénfai? el ? ﬁlg?a}e E}?s g}? d’ﬁﬁﬁ‘ﬁ# fgﬁ E%J%tg}%t o% ﬁle dev1ce adjacent a

Silawer edpe@bths ﬂm’panélldisglagaf both sides of a s heet of
paper. 126. A printing and display device as cl ai ned
in claiml, configured to enable printing of standard
1284 ok phﬂtﬂg&hd displeyldsfveas slainied pragiaim 1, fdther #clpding b ictked paper guide

d d| devi.ce. as_cl ai i laim.1. confi ed
o AR Y BPViES s R e oot e e pabsl iy PRy P gpor it has
pa&mmnpaﬂhlmhﬂmodmmﬁmyasnhﬁmp&pﬁwmﬁron1a regi on
adj acent the upper edge of the flat panel display,
past the printhead for printing, then out of the
12devi & eristihgaaé display ddviveas cleitige irodlaitnhle wherain thafle panel display is of one

d Io? t?lle ?&fl'owing types:
Liquid Crystal Display (LCD);
Organic Light Emitting Diode (OLED)
Field Emission Display (FED)
Plasma Display Panel (PDP)

130. A printing and display device as claimed in claim 1, wherein the printhead is configured to

receive halftoned print data to be printed onto the print media.

131. A printing and display device as claimed in claim 1, further including a halftoning unit for

generating halftoned image data and supplying it to the printhead for printing.
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128. A printing and display device as clained in claim

1, further including a curved paper guide disposed,
wobma/os40e0 device is in use, beneath the flat pe@EAU2004/000317

di spl ay, such that the paper that has been printed is

urged horizontally as it exits the device. 129. A

printing and di splay device as clained in claiml,
13aher £ ipfintidg@nd bdplap asvede ad cRiphed)in c18in®1, vitiReein Gk ptifead is configured to

foIIo Li quid Crystal Dlspl ay (LCD);
OPFAR 8”8‘1 E}%?Wﬁtl ng Diode (OLED) Field Eni ssion

Di splay (FED) Pl asma Di spl ay Panel (PDP) 130 A

i n% agudxgg sﬁl%lﬁ g%; %ieaié Ic@e S].& gl:algrla ere[ué ngg“?head is configured to
h@hﬁﬁl@lﬁﬁhﬂﬂkéxﬂﬂatﬂat ato be printed onto the print
media. 131. A printing and di splay device as cl ai ned-
inclaiml, further including a halftoning unit for

13genek @hhtm@g il disprayedevicary @lafiaédinaddmss) ptleydim thel dompOter system is a
t he nt head for printing. 74 WO 2004/ 084060
PESPRBOIRP5H0317  132. A printing and di spl ay device
as clalned inclaiml, wherein the printhead is

13%?:“;' %ed { %diﬂsgkygﬁwgeee‘;t ggn@pl F%ﬁl ﬂgtgiﬁﬁehcoé%gﬁswgia flat panel display

V\Aﬂ(ﬁ*rcﬁsﬁlhytdgemﬁgdzsnﬁr&ﬁ aCcohfpue Nind GUgriter} the ppiften includié@ea printhead for
t ext dg 134. A printing and display' device as
clpﬁ’f‘tﬁ’éd’norf $P®Fm 5, wherein the conputer systemis a

personal conputer. 135. A printing and display device
138S ClAgirinEnk dnd deslpaaiy devicd dsfctaivaed memm 1 Suirthgt complrikiag: 40 Panel display

8 b PR S oS358 A SRR 8 pev

P pbsitidn) @nddA peintr) elegﬁm&m mclliﬂﬁlg abprﬁrmndaﬁ ifergprincidlg dnts [plapet; wherein the
devi further c r

th?cf B;élﬁczeis ahfgsb Pg&reeqp&cﬁ: egll ! @c ggg t]op%ﬁglgceable ink cartridge
cmuﬂpegﬁngmksdmaﬁnﬂtaf hol di ng the flat panel display

in an operative position; and a printer the printer

e Agrifed PR SEee FalinedintacbRhBRBRati gplaconncction
t @orae@amtg rint ldeta ftonDd €othpéras elabﬂ)aﬁell dibpl@afi‘ot ﬂispllgy&ng {rodges received
o B0 2 bl oSt e gPphsy oo 2 e s SRS paper on the basis

cofiihe pﬁmmgta, anddiadaen conear@t hubitonfigured to allow connection of at least one data-

receiving device to the printing and display device, enabling the data-receiving device to

receive data from the computer.

138. A printing and display device as claimed in claim 1 further comprising:

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.

139. A printing and display device as claimed in claim 1 further comprising:

a flat panel display for displaying images from a computer; and
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for receiving print data froma conputer; a flat pane
di splay for displaying images received froma

W@oouposes) a printer, the printer including a peT/Aavbmadoo31?
for printing onto paper on the basis of the print
data; and a data connection hub configured to all ow
connection of at |east one data- receiving device to

a pi@erpthic ipkihfef inalding ia RhsBYw 6l ﬁl‘élpﬁﬁtheﬁfs} At pAgthédde bemg disposed on either

mg at r e' V' n Vg\}%\élf S’ﬁfl{ ﬁ@déﬁg efjaél g‘ﬁfl génatl@g/ %@@L§§nablmg substantially

slmhmam phﬁtucgl oﬁlbanhlldéyéﬂthv@;snmmm sing: a flat panel
di splay; a printer, including a printhead for printing
onto paper; a multi-sheet paper hol der; a paper sheet

149e pamqirﬁltmg: man‘d@wyemwasmaecﬁm%aansifbe@g CorffRaRd t&RE&Ve documents
O er

fro in the er r supply.to the

o PR e B0 3 fommiagt Rt i g SipIayedivick g an intrtace

chﬁdnamkdonﬁghfdﬁn 1 further conprising: a flat panel

di.s f.or dis. g images froma.conputer; and 75
e A ORTES B EACSON OG0 OB BTt ADBant e
sem,!ﬂ‘ohﬂhh e pxﬁhﬁiélg dhdl@j(s_;ﬂﬂy de@ﬁg tto tthoﬁiEﬁtht_&g] @ﬂdﬁf reqh&kﬁh

rin s bein I sposed on eit side o at .

“’Feh eotﬁ‘ﬁ %&m Riisd 13 1PSpORsg o fq’&rp"‘ﬁ} Teﬂ't“?shﬁ?i°$‘1?&“blﬁ’;}’e printed;
andnabl i ng substantially sinultaneous printing of both

sides of the print nedia. 140. A printing and display
i fiF2e

¥l ainmed in claim1 being configured to
recei ve docunents to be printed froma conputer

14y st & printidgeng displhy dyicremptiisigy: ay devi ce including an
énterigggé and being configured to: receive, via the
HPEt Yinput froma user indicative of a print

a prinserpincdudiseaprintlicad for priating dntd paper; and di spl ay device to
t onput e stem a print request; receive, from
a?ﬁ@*@%ﬂgﬂ?&&ﬂé%sten1and in response to the print
a papejti siebt, separakor otiigirell o bepafald Mtidgle papdtchhest iffdin tHeaper in the paper
ment . 141. A nting and di splay device
hogd% rrfléﬂph'gmzlhe&’“ﬁhg‘fd panel display; a printer,
including a prlnthead for printing onto paper; a
1451.'II tA plslgtlenegtang ggp ay dev1ce as clalmed in claim 1 wherein a viewable size of the printing

and display device exceeds 40cm measured along a diagonal of the printing and display device.

143. A printing and display device as claimed in claim 1, wherein 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.

144. A printing and display device as claimed in claim 1, configured to receive print data to be

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

145. A printing and display device as claimed in claim 3, wherein 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.
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a paper sheet separator configured to separate a
singl e paper sheet fromthe paper in the paper hol der

wo eno4msopd y to the printhead. 142. A printing BETAU2004/000317
di splay device as clainmed in claim1l wherein a
vi ewabl e size of the printing and display device
exceeds 40cm neasured al ong a di agonal of the printing

146nd Alipsipliiggya dieplaycdevice b daimbd i tlain Movieerdn the ein@stion includes at least

devi ce claiped in claim1l erein the printer

i R8T ﬁoﬁgeg%%{tac‘fegg‘% at Jegg %“ﬁé"fb??%ﬁﬁsga%,ca‘{ﬁﬁe pri nt heads

bei ng di sposed on either side of a path through which

rin diajs fed.for printinpg, .there engbling . .

4 o AT ol i e B el o SR i obibgpon includes o
t lndrefesd neteivoe firaeceildhg. theprink data amidprateciighlsdaaay devi ce as
claimed in claiml1, configured to receive print data
to be printed, and display data to be displayed, from

148. c oAprihkng s slisplay ddvite asAlgimhédninicium anatheteis PheadpnitetiorCi® a Universal
ag. cl.ai med, | im3,. wherein the printing and
di %ﬁhé%}loﬁsg%?sgggh?ﬁoﬁi%‘&' a connection configured to

all ow rel easabl e operative connection of the conputer

stemta the . printing. and di.spla evi.c f or. .
lﬁceﬁg\/ﬁmﬁl gog 58d Sisp {r‘]ﬁ' (gegicg agncga“i“ﬁé 1% icgtﬁl gyefﬁ‘gfeé inqlyfine a paper feed
t heckaispubefeediys papar to e piitheAd for DRt G the printhead being arranged to print
P(O‘,I!OQI%ZOO‘%/ 000317 146. A printing a display device as
clPBPedP?PH claim 4, wherein the connection includes at
| east one socket for accepting at |east one
orrespondi ng data cable. ,147. . A printing. and di spl L
1590vi S eraite ¢4 iRleT aeAds & amnéa g o1 f) Whitdin i prges ‘s thechanis i
i naifigded tapositionehemper sabeanvielly papallet mcaeileastroge tinetipi vith respect to a
dat.a / he_di spl ay, data. 148. A printing and
d?fsaﬁfg%agg’ﬁ%gﬁgtspagggimﬁ%& in claim4, wherein the
connection is a Universal Synchronous Bus (USB)
onngct.i.on. 9., A.printi.ng and .di spl evi ce as .
1S o i and &t futice B bRt iy YL B i B fecd mechanism
miscdoafigusen tb accepteetinghgshpe pé papenat tahinefbr printiegd f or
printing, the printhead being arranged to print onto
t he paper. 150. A printing and display device as
152l ai Avpdnting aodl dispiaydevideas daimet! freclgiayBoor 9f ebdeindepapdr $¢ed mechanism
o SieRCH bt Sparnr R Silrh e PRAYTeRH I BB atPlnga fom o stack of
pklzets oflpdpened by the flat panel display. 151. A
printing and display device as clained in claim8 or
9, wherein the paper feed nechanism is configured to
158¢c c eptprintirgg ang ldsplip deticeods drdmped inaflaim 1t wihereinahe jrintertis a1grocess color

printer.
154. A printing and display device as claimed in claim 1, wherein the printer is an inkjet printer.

155. A printing and display device as claimed in claim 13, wherein the printer has more than
5,000 inkjet nozzles.

156. A printing and display device as claimed in claim 1 or 14, wherein the printer is a page-

width printer.
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152. A printing and display device as clained in claim
8 or 9, wherein the paper feed nechani sm includes a
w@apanssepar at or for feeding a single sheet of P@EABLOOE000317
the printhead froma stack of sheets of paper. 153. A
printing and display device as clained in claim1,
wherein the printer is a process color printer. 154.
15A PrA plintiig add disslaypdvay adlexinee irf@aifl 1aivhGeinitit ok pdnd) display measures
vvhereiﬂ ,tlc(}](?F printer iag an inkjet printer. 155. A
pfiIfast Hynehes onthediaggnalievi ce as clained in claim 13,

wherein the printer has nore than 5,000 inkjet

ozz]les..156, A printing and display. devjce as clailed.
158, %aﬁlﬁlﬂnf ap digniby Qgice af e “pfﬁflwﬁewc}"émg agRsbtwa gt fheprintheads,
PEHenpriztheads/beiifg dighiaéd) 84 RAkkr RidE/ XL PAIH /tEX0h] whic Fe paper is fed for

printin d dysplay device as clained in,clajml '
wﬂ'é’i‘t&gnt%f’r%g" ?ﬂag gp*aﬁ%armalﬁysw PR SHRUS °r%£f’tlhlsléiﬁ§?fafheet of paper.
i nches on the diagonal. 158. A printing and displ ay

evice as clajned in ¢claim1, including at_I|east t -
15§f th @ﬂﬁ%&ﬁﬁe%@w devie ﬁr?lmﬁéaﬂﬁb‘ai In g%ﬁ%*&?s cFaghle printing of
ekthiRFd A4 GELebkr Sze@ahdetstdipgpegh whi ch the paper is fed

for printing, thereby enabling substantially

si mul taneous printing of both sides of a sheet of
16papeA .prikfhdy arfd @isplayt HgeeaRCkldlinsP lidylahe| Eénfighred lsadhnBsk paper to be
in.clgi 3141 copfjgured to _epabl e g)rintin of stangard

ABTGPA 5 iapmiaily Wi e Rt hat Sifpelt the PRRST AR TFHPY fgpcent the upper
aBdbedhf St fRy palRY Hisflay) Padt ki primchehdfog bahtig, thelt Ourtfolf eHerdedice adjacent a
such t%gt H}gﬁgr tolﬁﬁ% printed is fed nmanually into a

p ST e85k tragehdiPlay- t he paper froma region

adj acent the upper edge of the flat panel display,

ast the. printhead for printing, th ut . of the .
o4 BSfEEOR D R oSk Lot Topiait & T gl S curved paper guide
d Hﬁﬁc%say whth ill?e déviﬁdf {srih hfblgbggﬁdh thesit @ahegdi‘dfbl@ﬁ S@th tﬁdé gHerpaper that has
ip claim1, r.t her including. a curved paper guide

dP%ﬁb‘@E&ﬁf‘ I *Pﬁé°“66é1\3/ia&léei“§q¥‘%d‘i¥é°8-, beneath the fl at

panel display, such that the paper that has been

i zont al | devi

rinted is urged hor .as it exits th e.. .

16365k Rttt RGP an e e o Ayt R b bl o o PRl ity is ofone

1of thb@livingtthesf | at panel display is of one of the

fallow ng.t ‘i quid Crystal Display (LCD);
L‘@)“@&HS@%P%W@P%H ng Di ode (OLED)
Organic Light Emitting Diode (OLED)
Field Emission Display (FED)
Plasma Display Panel (PDP)

163. A printing and display device as claimed in claim 1, wherein the printhead is configured to

receive halftoned print data to be printed onto the print media.

164. A printing and display device as claimed in claim 1, further including a halftoning unit for

generating halftoned image data and supplying it to the printhead for printing.

165. A printing and display device as claimed in claim 1, wherein the printhead is configured to

print photographic images.
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Field Em ssion D splay (FED) Plasma D splay Panel
(PDP) 163. A printing and display device as clained in
w@ b@imns4e0 wherei n the printhead is configured POI/AU2004/000317
receive halftoned print data to be printed onto the
print media. 164. A printing and di splay device as
clainmed in claiml, further including a halftoning
16601 t Ilkfpﬁhting)ﬁﬂ G[siila%'] ﬂ@i&bﬂisfctﬁﬁﬂ&ﬁd fn cliRg €, wieekein &ﬁqbgmhead is configured to
suppl.ying it tq the printhead for printing. 165. A
plpPLﬁtt%ﬁ %{ﬂ&e"aﬁ%l ay device as clained in claiml,
wherein the prlnthead is configured to print

(BT RSB0 LS derke sk P Pt MhER 4 P sotom is o

apedml eotputed. cl aim 1, wherein the printhead is
configured to print irmge and text data. 167. A
printing and di splay device as clained in claim 3,
1 Gth er RipAntinpeand di¥pldy Géwé‘eyditcﬁﬁh&din alainp @ Iﬁﬁﬂlﬁﬁ’conﬁﬂﬁiﬂgttaeﬂa,t panel display
rlntln%gnd dcogp vice as_.clai med |

ruclhfq%%rmgclg}?ﬁ ?Iﬂg'l. dt\n@'r.nt% glﬁlpégr)ter frghu%mg a prmthead for

dlpﬁpdmgwnnghemes froma corrputer, and a printer, the
printer including a printhead for printing onto the

BB B o L SRS AR st i
f dor dihp&pingymms frﬁﬁg&ﬁrlnf)ﬁtama stambfophidiing tha flat anel display in an operative
oder e & aand s ey h R prBpa Gk grig peers wheren the

p rsiand imehdesfanteam fohé teképtactendonfifiagito acasptedt ddast ohé feplasdablednk cartridge
clu st .one receptacle configured to accept

ors gsinat t 21 ter,
S O WEPANEAbI e i nk cartridge for supplying
|nk to the printer. 170. A printing and display device

17@8 CA printxg dnld disphy bedicd asr dlehﬁbd hooigimi ISfufther cam@#ding: a data connection
nnecti.on cei Vi n data .fro
o TR e RS PP pitay PR el FRR BTG friees received
f fiom aacompnputa@mtea th printe tncluﬁimg a@)hnlhbz&lrfot ;mﬂtmgl bifitg p@per on the basis

k ﬁ‘% B attdg (F;Jf‘r %{]atqé??!gecg o F%F%[}B fg evh ?qanaEﬁ%% o{ a&tleast one data-

alrécemngoduvaettb ahe pfintitg irﬂaﬁiplaynéaevdﬁl enablifie ehevdafigreceiving device to

device to.th rintjng and di splay device, enabling
t REelygfaa ng%‘z‘i“s }(%w ce to receive data fromthe

computer. 171. A printing and di splay device as
171 ai Aadinting addadisplay devicd Bsetaimahipiclagh hdurthetcdnpaisinganel

a ﬁiailt %Qxlleﬂ{i;spla%g glnd

a printer, including a printhead for printing onto paper;

the device being configured such that,v 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.

172. A printing and display device as claimed in claim 1 further 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.
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a printer, including a printhead for printing onto
paper; the device being configured such that, during
w@eooabs4oe) t he paper being printed passes bet weemAUb®4/000317
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. 172. A
17?( [ nﬁipﬁgti@ﬂﬂd display aw&&f :cﬁﬁnc’ﬂlfin 61|aﬂﬂa maetlng tonfigadedolreceive documents
rfner_.c rosing: a al. pane IS or . . .
oS B B BB o i ol DR GRE PR e dieludipgan interfac,
prahdibeiig donfifuteti og at | east two the printheads, the
print heads. hei.ng di sposed on either. side.of a path
P e oS ok i it o Em AspufdiEive B ik Fenkier eby
enabsend\droaiths pridting ahd JisplSi destct ao eRWESmPterdysterd, arinbRkylest;
si des of %he Brint medi a. 79, WO 2004/0%%060 b
PCT/ KER o APBIOS SoPUIST 3YsieAn AR 1 TFIRGRSariy (ki PUBT LRt §jdogument to be
priasgedchml med in claim 1 being configured to receive
docunent.s to be printed froma conputer system the
prinWFﬁgwgﬂﬂmﬁpéplay devi ce including an interface,
and being configured to: receive, via the interface,
IanzA trPn1a #Sﬁr ,ndi cati ve of a print command; send,
P oM PHEUS AN EISHEY AP GPERTISRE" devi ce to the computer
a Syt phsntisplaypfor Gisplayag idmipes fFodt £ tomgputdry mm t he conput er

system and in response.to the .print request, o .
BRI R ST BEmERE A Ea o ha PHPRRs PR frine qspgsed on cither
side pf angatnchrauptl whislplpeiyt thedin de fed figr privitiAg): thereby @habfliag @libstantially

.display f.or di ayi ng. . mages froma conputer; and a
sifgh e prigine 4P ALR A TRy | cact Two ¢ he

print heads, the printheads being di sposed on either

ide,of. a path. thrqough which print la. is.fed for -
173, i Brinfhele sy ik oF iy iegBa el  RPr i sneible of e printing

p ahddisplay devich etdeedsidd@s meisutddalong i diagomatlofthe fring And display device.

printing and display device as clained in claim1

wherein a viewabl e size of the printing and display
17devi A eriatinpemd HisflAg devieas tiaddedin@hima, cinfigaedto reéeite@int data to be

pri.ntin nd di spl devi ce 176. A printing and
Ciptfed 7 B et BY gfoREk S fom A kAT ib o od o
receive print data to be printed, and display data to
e displayed, .from a. conquter,. Syst 177.. A printi .
1730 A PTG 2P RERSicE &7 Tt il e g pePlip g ity dovie
plinchideng camectitins@infyureew aliow rakeababike sperative ro@etticanof the computer
f %gsfténg%gg %rﬁn?mg larlxcp XYsprlaeyl (E:\e}i%:é %rereg vei‘rrlgat E\ﬁr?nt%g{;ra]lg hlle %Pspl% data from

C
the computer system.

178. A printing a display device as claimed in claim 3, wherein the connection includes at least

one socket for accepting at least one corresponding data cable.

179. A printing and display device as claimed in claim 3, wherein the connection includes a

wireless receiver for receiving the print data and/or the display data.

180. A printing and display device as claimed in claim 3, wherein the connection is a Universal

Synchronous Bus (USB) connection.
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systemto the printing and di splay device, for
receiving the print data and the display data from
wo bm4opput er system 178. A printing a di spl apciav2ome000317
as clainmed in claim3, wherein the connection includes
at | east one socket for accepting at |east one
correspondi ng data cable. 179. A printing and di spl ay
18dev : A g)rﬁﬁngi lafid Iﬂ&ﬁla'y r&eﬁlbaiaﬁnc&,im&lm & €laiin t1h €urthen Iilﬁtﬁidhf_gna paper feed
i ncl udes rel ess recejyver rec print .
ceSaa1 B FeP RS TP M Riged o ey Py B Bife aranged to prin
dioftpltieypapeyi ce as claimed in claim3, mhereln t he
connection is a Universal Synchronous Bus (USB)
connection. 80 WD 2004/ 084060 PCT/ AU2004/ 000317 181
18& pr A ptihtirg a0 dlsﬁl'ayi dévade dewimied aslaihd| Wﬂﬁel'fh mheﬁﬂfagérrfbéﬂ, mechanism is
inc mfor fee
b SERHERIeg b e ik e Ut RS & A 997 PR respect 0 a
b@laﬁ@déﬁhéc&libgmd flatafelidi3play.ont o t he paper. 182. A
printing and display device as clained in claim?7,

wherein the paper feed nechanismis configured to
1830si A prittirighead pisgiey devith a¢ diitved in qlaxmaw 28| wheréin thdtpapes &%t mechanism

one d on th C gne defined by the
lgied o Grieiapel BT Shspfr o Ry KRire pl ey devi ce
as clalned in cIa|n17 or 8, wherein the paper f eed
d t. heet .

18] ek PR g 0 PP P g TR Tor By PTG gAgr oed mechanism

dirRpidey/a pepet eparaer €r deaditg al singld shieen of pager & thapifithead fidi@a stack of

pg@g{ﬁgeed mechani sm -i ncl udes a paper separator for

f

PR%i ngl e sheet of paper to the printhead from
a stack of sheets of paper. 185. A printing and

i spla dev aimed iLn , erein the.

183, A B 4y it Se e oo e 1 whte i yprocess colo
apﬂmaisplay device as clainmed in claim1, wherein the
printer is an inkjet printer. 187. A printing and
di splay device as clainmed in claim 12, wherein the

186r i NA pfintingandrdislayt devire adclfified imddjimt 1, Whezinake prinBd is ah inkjet printer.
printing and display device as clained in claim1l or
12, wherein the printer is a page- width printer. 189.

184 prA ptintirg addisplag plediye aeslhiard s clainnil 2yBeherdin tHegirifitet has more than

AEhE | Rl panel o splay messures ot |east 1

188. A printing and display device as claimed in claim 1 or 12, wherein the printer is a page-

width printer.

189. A printing and display device as claimed in claim 1, wherein the flat panel display measures

at least 14 inches on the diagonal.

190. A printing and display device as claimed in claim 1, configured to enable printing of
standard A4 or Letter sized sheets of paper.

191. A printing and display device as claimed in claim 1, 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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190. A printing and display device as clained in claim
1, configured to enable printing of standard A4 or
wah edouo840680 zed sheets of paper. 191. A printi ngPErau2004/000317
di splay device as clainmed in claim1, configured such
that paper to be printed is fed manually into a paper
path that directs the paper froma regi on adjacent the
upper edge of the flat panel di spl ay, past the
ringthe dfor hen out oft
1o b g <80 By i o PR T a1, e g conyod paper gide
V\msﬁmedﬂ,/\ﬂx%d @sQieHcH {sA;Uﬁﬁoudx@ﬂﬁ) Bk Mat pah2l didplay, isuthithey tieerpdper that has
dis eV|c asc im1, further
ik‘ﬁ‘ EXtﬁg cul urvIéz R é‘?gﬁ’lﬁlps&g %vcﬁosed when the
device is in use, beneath the flat panel display, such

19h2ralt 3 tng% aag(? Ehs Q)Ea evl{]c%%s clbeeg éxp (glzlmr}lt gvillgr%ml{hg ga(r:lipﬁltlell ﬁiéplay is of one

Iy SSP ™ 4TS
anﬁthdfcﬂlpWaggtﬁrm ce as cl a| ned in cI ai m 1, wherein the
Lifli r}p% ts ?ii is of one of the follow ng types:
|qU|<§ B Splay (LCD); Oganic Light Emtting

Ox@amdblg(xﬂrﬁlﬂjng Ihodd (DLEP) ssi on Di spl ay (FED) Pl asna

194. A printing and display device
FIQ‘d% SS%n%aSp?aHéﬁaDm 1, wherein the printhead is

Plammﬂ)lgﬂayeldmtlc(PDP)ecm ve halftoned print data to be
printed onto the print nedia. 195. A printing and
di splay device as clainmed in claim1, further
19nc| Aidrimggand disﬁltmdﬁvttg asiplaimefign claigre hevtetdimige pahthéadriecbnfigured to

rne% Ve gaqﬁonfg t/sggﬁgo be Iil;]l%ltéd Font tget: ge it head for

med 18
ng and evice as
clalned in cIa|n11 wherein the prlnthead i's

195! onf ﬁ{x}tglgnagg 8.}8@1 I Hévu.p Qg%ﬁgne%pullq ICII%aI %ﬁer i ?udmrﬁ alhalﬁonmg unit for

prin evice as C i cl
wheresiting hdifoned iimatgadatd andsupplyinggito gt priotheggt fonprintimgge
and text data. 198. A printing and di splay device as
claimed in claim?2, wherein the conputer systemis a
19per Sdpadtingang displey dei8@ as élajored i claign brvchetbirshe psintleadiicenfigured to

claim1 further conprising: a flat panel
splp%tggrg%ﬂlp §Qﬁ playi ng i mages froma conputer; and a

prlnter the printer including a printhead for
199! I n}t b%m%%&) dltsﬂgy BER% 25 claimed in claim 1, wherein the printhead is configured to

print image and text data.

198. A printing and display device as claimed in claim 2, wherein the computef system is a

personal computer.

199. A printing and display device as claimed in claim 1 further comprising: a flat panel display
for displaying images from a computer; and a printer, the printer including a printhead for

printing onto the paper.

200. A printing and display device as claimed in claim 1 further comprising: 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.
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200. A printing and di splay device as clainmed in claim
1 further conprising: a flat panel display for
wale@plosapsng | mages froma conputer; a stand fopChabeiongoo31?
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
| east one receptacle configured to accept at |east one
201€p| Aopeatidgeand ridisphag rdevicelgpeclaiied insdlgipl iy funfer d@klphﬁing h&iata connection

4/ 084060 PCT/ AU20
PP QPG TRy S GEUP RS Aok PAIR AP P IoE igp ipe fnages received
f lﬁrrotrhecronmowp fai pginteg) thespritiedr includhg@girinthiad foOprirti@g Ohte iphygkr on the basis

glrogp qtncgt %f&gae tarcgg%%égrghub%og 2 edgtg%{n( gc'?n’%@é{%}’l o;“ a%rleast one data-
plrécallvmlg ddvhe tp rthen printinignald udlsphey devie] elidbEngl tHeodata-receiving device to
plrre Qltvlegaq géoa er 0N the basis of the print data;
an At 018 HHEEPESE hub configured to all ow
connection of at Ieast one data- receiving device to
202he pprintirigragd displaylisfleay cldimed declaignbhirthergopssing:
aﬁla%t glﬁegglcqg\%&g device to receive data fromthe
conput er? *%@¥ A printing and di spl ay device as
apr[madrrim:ludimg £ pririthead féryprihtivey oneopuper; Si ng a flat panel
and a b i ncl udi.n ead
e e pe SR B, AR S e eqtinied Petigbetveen the
flat lpatel dikplaiyrenpd phé ptinthepd, dhpaspa behinb eha gatppanalt dicblpassiethe printhead

tween.the fl.at nel. di spl and the printhead, or
refég‘ée\ggg vewhmgrpé’ Slttlﬂn oft?%ﬁatﬁgﬂez 1Sg]l¥§'pl ay and the printhead
relative to a viewi ng position of the flat panel

i sp 203 A r|nt|n and .di spl vi ce as_cl ai med
203,28 B 4o GoiBF 0 B B T OB SR R AGe y
a ffat pariehdisplay; i ncl udi ng a prl nt head for printing onto

mul t i hol der; a paper sheet

a%@garalu‘ﬁn%%%‘mhea ‘Fépf& §° ORPE o si ngl e paper sheet
arfmlorshd:ehpappalpﬂder,l n the paper holder for supply to the

» Bl RS e oorlis T, BB o R PEX oG % paver i e paper
hotitec fonsupply to the poiethpad. nt ed from a conputer system the

printing and display device including an interface,

and being configured to: receive, via the interface,
20dnpua prfimtmglaad dsglay devileaatiaineddf clainpt beihg c«mﬁmmdi to is&iing, documents

];gogl% ?edpt{' maI I%gl?terdsg'gter%pé )fmgt%\l/g & Jisplay ev1ce %Hldmg 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.

205. 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 the computer system and in response to the print request, a document to be printed;

and
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receive, fromthe conputer systemand in response to
the print request, a docunent to be printed; and
w@edaomnsdnére docunent. 205. A printer configuredP@AU2004/000317
recei ve docunents to be printed froma conputer
system the printer including an interface, and being
configured to: receive, via the interface, input from
priat s docuntedi. cati ve of a print command; send, fromthe
printer to the conmputer system a print request;
receive, fromthe conputer systemand in response to
206he Avptiiter afcaqdliﬁg to cldmd atiereintthd doclr@erd Féctivedifrom @iedofputer system is
WO 200?/? 60 P /AU%OOﬁ/%H%,é n§; nt t he docunent.
206 TR HPV RIS IEEEPEIRE Y'Y BT FRMPUAREIEY n the

docunent received fromthe conputer systen1|s

202 u L-p‘g?‘témg Ce{y'gc}é Q%ga}mnlt BFGrLalﬂlt léei,p ﬁgy E@,}sgxg mai includes a
whispley for displaying ap@phita ukoifB@thcé.n a h ousi ng t hat
includes a display for displaying a graphical user
interface. 208. A printer according to claim 3,

208her & printtireecadiag teglaiimeds waerginehedisptaydiag a vieWatile et BSasures at

| east m on the diagonal. 209. A printer
Str4§|c OnAhgeé i4, wherein the display is a flat

panel display 210 A printer according to claim4,

in the f ef i nes t he
208 R bttt K 5, S e SIATEF AR o dReia
conponent that is substantially planar parallel to the
2l 2" bRl G S5 P st e i
pinclutimg agpap path gt moludd:sa:bﬂmanent:thmfm gibstexdiallp pladr @agali €l tto the plane.
a single press of the "print" button as the input.
213. A printer according to claim2, wherein the
21t onAIpentersigsirding fosclaimrif whereiadhesin@drijdednatese Gprink’ thutton.
di splay a graphical user interface (GJ ) having one or
nore w ndows, of which one is the focus w ndow at any
21@1' v eptinteaccdrdieg aodldime, camfignred to ibeipng atsingle présnofxhe tptiat” button as
the focus at the tinme the print request is
receﬂbed 214, A printing systemincluding a printer
accordlng to claim1l and a conputer system the
21 ? aad prér%eers ac o4 ?m% {(;(l)tclrl]agllﬁlrig\rvfged 1 %%Ecgr%ﬁ%ferr s(})llstexg risocggﬁgmugdq a%d %Eogrammed
to display a graph1ca1 user interface (GUI) having one or more windows, of which one is the

focus window at any given time, the active document being that window that is the focus at the

time the print request is received.

. 214. A printing system including a printer according to claim 1 and a computer system, the
computer system running a print control program and at least one application program capable
of displaying or generating the document 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.

215. A printing system according to claim 10, wherein:

84



of displaying or generating the docunent to a user,
wherein the application program exposes a print

wo ovaoso0 t hat can be i nvoked by the print cont@DAU2004/000317
program the conputer system being configured and
programed such that, in response to receiving the
print request, the print control programinvokes the

theé’dm;ﬁl&ﬁ syfenidisplays Gtgi‘a@glcﬂfusér lr@erfdep (GO hinaig dhe@gmaflwindows, each of
ere ca e docunent t e.sent to e . .
whih eIy i E AP GEo8 PSER. B WG o0y Chent Browigpelrsiga foous

wihdowe htaing il On timktenéi n: 84 WO 2004/ 084060

PN APRR oG I (VR C e WAL BiAS PP ettty o

applicad omprograme i addociatl iwGth theSfoas vifidoat, axtll tofidvokéthe exposed print function

| i atlon ram and wherein only one of the
Of%PaE atjog p 5‘40336‘% wi ndow at any given time; and the

print control programis configured to determ ne which
e.or rmr

f al.ity of li.ca

2181 o R Briffes Koingiogla St pein hecpiias ok BT ihef thepopticaton

i pwgkam triilﬁnrfg)tmoﬁﬂibn@)ﬁteﬂts sforgddih b @ible, %pﬁﬁai)nt&ﬂ@fdv%hﬁﬁi bediip
ripnter acc aim1ll ere
DR o ey R 4 MR B 8 s P sssoriaed with

pﬂmg‘ﬁmmdawmymgnmnmgh&tmaputer is stored in a table,
the print control programbeing configured to perform
the determ nation of which of the application prograns

217s aA printerdcedding tdclaiin@, Whaeis thal tibtoid a Ryingiag Objetti Tablet he
table. 217. A printer according to claim 12, wherein
the table is a Running Object Table. 218. A printer

218(: C OA giimter etccordlhg'tdnléllﬁ.‘l 1Qror 1R, whatesit Iﬁhlﬁplmdbédrrmhe of at least one of the

t t f. t Ll .
ST he e gaSES g AR R SmRRER e rash o uh Bfpuppns having
t hmwlmrz/matem the prant i Icﬁgrol pxtograﬁi/%‘emgl gﬁ?ﬁguaed:th déetgxiriitd which of the multiple

t 0 o de
¢ Aeieds B P ool oG o PaCin i esesiore i e iR o
appl ication, is associ at ed W th the focus w ndow. 219.
A t. rdi .t th d ..
PR RE S AL BT B PR P SCRA Y iomaton

2 Merfabe fimcticaher al devi ce connected to a conputer
systemvia an interface, the conputer system also
bei ng configured to send print data to a printer to be
22pr i NA pehp'harar &sjze n@medtted maccet'nyﬁtangsyaexp Ivianin inteifape e ccfrrrpotér system

er | ral , devi éag perJ Lce incl
£ Ao Bt RS Bt SR o R o i ol e fiing a prine
[ rdqeesi from thed periplierd] deviveq the petiphierat] daddeiincdudidg aa iftedfak and being
comman d;. . .
configured to:
receive, via the interface, input from a user indicative of a print command;

send, from the peripheral device to the computer system, a print request for causing printing of print

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

221. 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 command;

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

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

and
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send, fromthe peripheral device to the conputer
system a print request for causing printing of print
wa@l2t0a/084060m a currently active program runni ng BCT/ALIZ004/000317
conmput er system 221. A nmethod of causing printing of
a docunent by a printer that is renotely connected to
a conputer system the printer including an
prinihg the do@ymente thegitriaee conpri sing the steps of:
receiving, via the interface, input froma user
i ndi cative of a print command; sending, fromthe
223r i nA efettod atdosdisyioplaie | 7, Sxstefinthe documkenittrededgdl &6in;the computer system

recei vi fromthe conmputer temand in response to
{ e e kpett nSG Bt BY Beahaiitravdem " hna 85
WO 2004/ 084060 PCT/ AU2004/ 000317 printing the

ocufgen t th rinte 22. t hod. accor di ng,,

223 o Ko R cond ot iR i oiin s BERGLARFE R P blfon, and he
C o of recei @yS inpun fronstha uged tomsiats ofiddtériininkDihatitestpribeibafon has been
di fc,eglegyed by the conputer system 223. A nethod
a8tor ing to claim1l7, wherein the interface includes

a "print" button, and the step of receiving input

romth ser _consi sts.of .determ ni that the . "prjnt" .
240 O SRS BT 10 S it e G fer consises
C lbédaterib®hingthatniss ‘fprintidusdreas béenpessad\aisingleitimput from t he
user consists of determning that the "print" button
has been pressed a single tinme. 225. A nethod
224c c oA diethgd bicondiny tonclbity 1 Tiiwdierinthé enpuicpystedt displsyis @graphical user

di. a raphi cal user. .interface havi.ng one .
CPABERL B S R Sfnahl B S G R oy e
anyneghe entive tiocumenttbeingdlat vindod dicat ivelnt folusiante time thepirindequest is

that. is the focus at the time the print request is
received. 226. A nmethod according to claim 17, wherein

the conputer systemis configured to run a print

ontral .pr,ogr aym and, at .l east. qpe a ication program .
220 s SRoREA0 Lt 11 Belrsiif e ARl S0l R Run i
t hent@pprogramtand at lpasogreapplEstiagesgran papable of disglbyinglortgeadrating the
can_be invoked by..the print contr [0 t he .
c Bslend DTSt o @ik Phenae prab o BB s S b e i
t hartrol programs the n@eputéraysta being configired gudipndgrangetesith that)in response

' the ex d,prin

print .contral. progr I nvakes 0se t . .
P ke Ry BrpdERAR R b B P RGP R R R Bl S e fycton of

t He agpleatierdrogram tberslgyntauding théidocomiemtte be feot to el printen fpr printing.
227. A method according to claim 22, wherein: the
conputer is capable of sinultaneously running a

2231 urAethpd aé¢cotdivee taplaim 2 twhereinpr ogr ans, one or

the computer is capable of simultaneously running a plurality of the application programs, one or
more of which is a focus at any given time; and |
the print control program is configured to determine which of one or more of the plurality of
application programs is the focus, and to invoke the exposed print function of that application

program.

228. A method according to claim 24, wherein the operating system is configured such that only

one of the application programs can be the focus at any given time.

229. A method according to claim 24, wherein a record of each of a plurality of the application

programs running on the computer is stored in a table, the print control program being
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nore of which is a focus at any given tine; and the

print control programis configured to determ ne which
wo@booangtoer nore of the plurality of applicatiBCI/AU2004/000317

progranms is the focus, and to invoke the exposed print

function of that application program 228. A nethod

according to claim24, wherein the operating systemis

c onxffiggred edpeﬁmah tHeliafermination o WRichbf the eppaiogtidn@edgrai is the focus
focus at any given tinme. 229. A

th
ﬁé@%%%q§€§%$ﬁpﬁgmﬁ§ﬂ%laln124 wherein a record of each

of a plurality of the application programs running on

oS ST gt ding 50 o3y OB AtIR: Bt AR B OTRYER Fore

conflgured to perforn1the detern1nat|on of which of

atio e foc
O AR iR G SRS g lpssops of the
2 bpplisktne tan Helten érothé &)m;ﬁltea S)Rwﬁﬂ leftl) ofhje\?ﬁ&uﬂe&hllﬁvm@ﬂs’lﬁ;wn window,
A net cording to.claim?2 ereln nultiple .
o RFRE e e il ocphropin P BRbiRioR o et Bl Fnoipte
r dmcunrenﬁs l&the apfdidition, & \wHichppléatidh, ofithtlivcfodscunment s
having its own w ndow, the nmethod including the step
of the print control program determ ning which of the
23aul tA |ﬁie€hod dﬂ:@tﬂi‘f@l’tb slain 10, Mhefifthé €@bsied printfinatioh ¢un Automation
aﬁg hw with the focus. 232. A nmethod according
%“%f T wherein the exposed print function is an
Autonation interface functlon 233. A printer

ncl nterfa nter bei ng .confi gured
23? o: ‘H g’i 1{}‘[(51 Al{ﬁ -y lf’ﬁ’?ge‘ieh ‘?“ﬁgr e"ﬁgr?ﬁlﬁﬁguﬁ%é?n a user
redeinat] ﬁathe\lﬁelﬁce,angmt froin aaxsemwd'icbnve sfangtint éonaaddhe printer
tp.a C uter system rint. uest; receive, from
sefch §OmRORIIAT "2 8 STIPL A Fh 2 PHLERER (& the pri e
reced@leah thexonhpatemngstemiand thaesponse tets pridrelupst] adoctufient to be printed;
?ocunent, wherein the docurent is printed in response

o the input, without a dialog box requiring further
prinhthe dodubren, t;vhe'emsl&rdoblﬁhemg isghrintetl ayneﬁbohge td ke inpuidthett a dialog box

syste r.the rlnter er accordin
reG S e D It being Finiey A eor G e i g
Wi th the |nterface and bei ng configured to sent the
i,den ta the ut ste inres S
23|:4.n put ! pr1 gr5acc<3&d18$ f n({l%rin 22 ¥raxrt?{ qring an mq% 6ssoc1atecp with the interface
c af befgroedfigued to sdntithe idehety itelthe torhyutersydterh freregpiohsetto the input.
request. 236. A printer according to claim 30,

wherein the identity is an address of the printer, and
23the A printer according to claim 30, configured to include the identity with the print request.

236. A printer according to claim 30, wherein the identity is an address of the printer, and the

document sent from the computer system is addressed with the address.

237. A printing system including a computer system and the printer of claim 29, wherein the
computer system is configured to display a graphical user interface (GUI) having one or more
windows, one of which is the focus window at any given time, the document sent to the printer
being that associated with the window that is the focus window at the time the print request is

received.
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docunment sent fromthe conputer systemis addressed
Wth the address. 237. A printing systemincluding a
W@ 00uposes0 sSystem and the printer of claim?29, PEAB2004/000317
the conputer systemis configured to display a
gr aphi cal user interface (GJ) having one or nore
w ndows, one of which is the focus wi ndow at any gi.ven
238i meA pﬁiitﬁlgd?ﬂéiﬁfﬁd’o‘brd&ignb clfaﬁ'n 33’] ﬁxeﬁi’rﬁlf& §tbrindi 1&@1t1t}h&§001ated with the
associ at e fi‘ t he focus w nd at
t Fterfaceand i er ttH:tl qnélauégetnt }og e gogg)@ e{,@ﬁtemgu} r¢sppnse to the user input.
2004/ 084060 PCT/ AU2004/ 000317 238. A printing system
R R A I T R
| Gtnfity twithitise fdbieqhiedt.t he conputer systemin response to
the user input. 239. A printing systemaccording to
claim 34, wherein the printer is configured to include
240he A pfgiigisysfervadcbrdidg@o plaini B4, iwderéithe idetly isAn@ddredsiof the printer,

AR SRR s BT S he e BB IR o |

configured to send the docunent to the address. 241. A
rin system accor di ng. t aim 33, the conputer
200 <A B G PGt SRt Py o S BB Pontigured to run
p pﬁgroamca @d)ga:kn dndaslcadd be @pﬁéa&ﬁﬁbﬂo@ﬁmﬂfaﬁ@ﬁeﬂdﬂg@ﬁ@z&tﬁ@@he document,
ener at i | east one

t d t wh t
© oSSt ot e s RSAEn et s PP A Y FER cal i sgppses  prin
efpos@sthat cpi beﬂhvolémhyzthle pfinttdotrol @ugrdde therwsﬁipetdr HpteinttRing

pri ro t he conputer
P i Bt SR Re P et T CrRTPR 5 ootV e TS ugep the prin
I e@doVprograintievoes th expespd @sitit, fuhdtién pf tha tpplicativhipadgram associated with
rLOgr am voke the sed print function qf th .
P bR i 5 v HeE e aamBAtoh mre i RSP e Pl fegipn. thereby
[ nau‘sing tle\tbahnemhatbetshﬂto thp plinterefbt @intipg.ogr am exposes t he
print function, thereby causing the docunent to be
sent to the printer for printing. 242. A printing
243y st pmmxg@ysﬂérmgccbﬂmgl tatlainBY7, cadiphied i, @rkhe event the tfification

event the a am assocCi a ed W
F BB g R e e RS Ak 85 RorE i Gt Bwon e
t Becun@mctonpeinting o sgihé othérgeckiandsnsone ot her nechani sm
243. A printing systemaccording to claim38, wherein
‘the nechani smincludes simulating a keyboard sequence
2460MpA& bﬁlilthig sgstgt hd&brdﬁigab clgint 28] uhsteintheimechasism i) les simulating a
ret hereby resulting.in the docunent bein
¢ BraiH stabRsE SR E Sar tBe e B e PRSP g resuting i
t f@doduneent beingisemifor grinding wislyut anytisguk A0m.theAdér otifer than the input via the
printing systemaccording to claim?29, wherein the
p}‘lfeﬁfné‘irgf’% not a default printer of the

244. A printing system according to claim 29, wherein the printer is not a default printer of the

computer system,

245. A printing system according to claim 37, wherein the computer system stores a look-up
table comprising a list of applications running on the computer and a print method by which
each of the applications can be caused to send the document for printing without requiring

further input from the user.
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conmput er system 245. A printing systemaccording to
claim 37, wherein the conputer system stores a | ook-up
wo adesenpri sing a list of applications runniPgr/an2aoneo3l?
conmputer and a print nethod by which each of the
appl i cations can be caused to send the docunent for
printing without requiring further input fromthe
246s er A pASindGy e 4¢ BEHPGO cRaT 4 AR HORBIE s inddd bﬁapplication name.
printing systemaccording to claim4l, wherein the
table is indexed by application nanme. 247. A printing
249y st & prHRE@ay et gcdoflling talcliind 33, wdRirtth&piiliér ifteiate@hs an identity
interfa e.gas identity associateg with it, and the
p ﬁsmlatgémt By analrx]l&ﬁrghm l(%?ﬁrfua i ghigediosose arelationship between
I éledddneitysdnd B nxeé vEBOprirdtét@sdodiaretl with tiab teith AREpiditerteg configured
printgr associ at ed mﬁt%ﬁthat identigy, the printer .
b& 8¢ BERFPGEMEY 20 Hhe ddepttyinthe SPPR e EH e SpOorLfseriRtgE the input.

identity to the conputer system.upon receipt of the

i.nput. .248. A printjng syst ccording to claim43,

2‘%&% PA{IgSYS At<ordipetp 8%“’}5%1 Fin the B%‘HPP‘(},}EHI Biperayis configured
u ]'?9 n%dxﬂe@aimbf 0N %aﬁiiteeqmﬁitna%miemheﬁ&me gﬂi&@ﬁﬂirftéf ftdaeth @ldBtity and the
of .the rip.nter romt jdent]t an e R
PR s B ok e b fhe dosmegtiodhe wagned prnte.

send the docunent to the naned printer. 249. A :

24§rO %%E&%ﬁté{ﬂa@g& ogxgggr dlo nlgﬁxltl %}, %}h%%@ tgr?4 éoqyg}flgerr gylls?eng shtgres a plurality of
I eeatlaivhshipgisetiieh dRdfitetfive identitdsfadd Corfediting ipffiteAitthes.
correspondi ng printer nanmes. 250. A printing system
according to claimd4l or 42, wherein the print nethod

250f aA phimigisysse@neccofdingith elamppl H1CRL wheisinitife priat @ethedloff at @At some of

the group co i sipng: sinulating a key sequence;
sHWG&QF@%ES5ﬂ§%?3§§aﬂéﬁﬂgmﬂﬁﬁFmgﬂﬂﬁ aycar?iage return;
sitlatingi akepkégnencan exposed print function of the
.application. 251. A printjng and display device
SRR oM eS sk OB Rab eI et | h ol ai m 1.t he
inykingtah Rgpod&Tbrintl fmplicyof de\applecatitic | udi ng a fl at panel
di splay for displaying i mages froma conputer; and,
the printer including a printhead for printing onto
25papeA prilng and\digplaynddvitg i@Bhorhtifigh pintelel iclaBned in claim 1, the printing and

i ncarpqrati.n ri,nter a lajmed in claim]l, the

o eRleY Ay in P e sntes ot Fomiesheg 5per Gom gaputer and, the
dpsikreiycliding dpripheay for@rintiiggmto gapein a conputer; a stand

for holding the flat panel display in an operative

osition; and.the printer including a printhead. for -
25077 g ing AP el e me s it 1 Bl . the printing and
| eiaplby dovive ibelpigas s pasdd Bispluy o displapiag Bigedfrom b €@fiputer; a stand for
gﬁﬁ%ﬂl{ng ﬁ{e%a?ggeﬁdilqugy i%%rrlto;raelrgt % pfogtrions;’ leJnQ(P t|h¥ Ipn e} Qllélucthgg g Iggnthead 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.

253. A printing and display device incorporating a printer as claimed in claim 1, the printing and
display device including a data connection for receiving print data from a computer; a flat panel
display for displaying images received from a computer; and 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 to the printing and display device,

enabling the data-receiving device to receive data from the computer.
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253. A printing and display device incorporating a
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printing of both sides of the print media.
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