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These afdpagesiof wktogaphiss angfimages pr@fed p]h erdigary ga.pprem iwhygh work like interactive web

pages. Bﬁﬁﬁaﬂﬁﬁ s Q@Jo@é&ton 3R lphgeakih ﬁﬁ WﬁlEl@ls IskbS KRB ﬁhﬁﬂe Rahdinfiddhuman
erence.
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ove. h B HROATE POANGRY Rt KL ShCLRRE WP b pen an

 transmittest tp thg egpageliysse are pages of text, graphics and i mages

pr 'AQ&\%unﬁﬁs Ql{dqiypé’i‘ﬁr&s 91@@1@1{ }?agphﬁy Ml%d Wak ke pbrkt% request mfomxatmn
interactive web pages, ornmation i s encoded on each

from ths oty iy SeTRRECR o BTG T 15 (9P P MY on @
netpagelin@yi isbetitohuativally eyoenizefingd tankerted @vempisr texn th thdraatrepeysybterg allowing
forms &)Ot%eﬂleg%; 3y O&l@lnfogl% Si ﬁ.l?eq rQ:erQ(ﬂ o Qtnletﬁﬁje 'ﬂay'b@%ﬂoﬁ&mﬁ@r‘vmﬁed

transmtted to tRe net page system Active buttons
allowing RO TaRARieNGh btk Geifity be clicked with the
pe rNefp@geE ﬂé]ﬂhe Solundatidnon FMaich Oetfagi@iviotkds buait. Whdylkna@ brotide a paper-based
user mt%rfa%n% ubl sl’?ed G %gtﬁ)‘ﬁ argpmtgracgl% s‘é&fclés server. In sone forns,
Xt wWritten b a netpage may_be autormtlcally
re e%@maaeecans&ﬁwf & Brisneged o Qher BFprReion} BYiEibly fpsgadayith references to
an onhﬂ&‘cle&ﬁ@ﬁm%Yﬂk@ﬁ@e Blel oﬁmdel’}b%efcﬁ{cﬂ@wﬁ @ m@ntdineli lp@6lsténfly by Anetpage page
server. q‘h? }gﬁa{escmgtilq'n ds s\(/:e P.a b ‘eT’Sale aaly?u %ecgnteo oﬁlhrpgéep 1 udmrg%gxf, l%1(':“aphics and
imagest It akig é@mb@ﬁrtb,e inpyt lglemsré&:@rtbq BAER mchém bustns, Neverhalgeand dppwt fields. A
netpag$ ehl%w; lﬁéifﬁﬁlétniaﬁﬁwﬂfh 10k & Berfon}e LiRAGR0 Bﬁrﬁﬂtﬁﬂfeoﬂls@ Bptbrbd and processed
provide a paper-based user interface to

bythe'belt}’ﬁgﬁsﬁ’iérd i nformation and interactive services.
Multiple netpages can share the same page description. However, to allow input through

otherwise identical pages to be distinguished, each netpage is assigned a unique page identifier. This page ID
has sufficient precision to distinguish between a very large number of netpages.

Each reference to the page description is encoded in a printed tag. The tag identifies the unique
page on which it appears, and thereby indirectly identifies the page description. The tag also identifies its
own position on the page.

Tags are printed in infrared-absorptive ink on any substrate which is infrared-reflective, such as
ordinary paper. Near-infrared wavelengths are invisible to the human eye but are easily sensed by a solid-
state image sensor with an appropriate filter.

A tag is sensed by an area image sensor in the netpage pen, and the tag data is fransmitted to the
netpage system via the nearest netpage printer. The pen is wireless and communicates with the netpage
printer via a short-range radio link. Tags are sufficiently small and densely arranged that the pen can reliably

image at least one tag even on a single click on the page. It is important that the pen recognize the page ID
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A net page consists of a printed page (or other surface
region) invisibly tagged with references to an online

waele®cioiesi on of the page. The online page descPCPAU2006/000781
i s maintained persistently y a net page page server.

and pg%tmng)ﬁ \?e&? Sife%éttog ggg Ew Ig%i’lc Singe &w 111%:eéa)c(:’%10n 1@ ?tgﬁ‘ﬁ'f aaﬁ%en%ﬂgomctably
encodedragess thér pasaliptolieside julfecs dtrwee i nput el enents on the

Pageye t&&t&glg&%&%ﬁ%& 2 mha{@eagelnmaﬁoe £3R5kn bﬁ@wnetpagel aﬂtswmg it to
A net page al

r ki ngs_made net
mainit g QYoo BBRPPL B G f?fgl%ab%rpé%?p%galpp o for G, printed

netpage. ocessed by the net page system Miltiple netpages can

sh aﬁ eh Gir® @%&m &@%Fb'rd%k R&Qarch'i@;y‘@&{ ‘%A[ustra‘hQ If%e'n&éﬁ’ Hyperlabel™

In U roug ot herw se 1denti cal
systrgh Geien grmsé#?e(&g BlEH) Hespratghemedo aglg‘fearfe?ﬂm% WPC&‘atelteﬁla"g”@S has the
significal@ ikdvahiagy that-ﬂhalh’)wpﬁg enthOsitae duffrodosctanbe pEged) &a0denifiant portion

—y

ere&%ﬂ é}%hoﬁt%fétﬁgen %Ql{é%??lﬁ@deggﬁ ¥ tfap?écgirg?tg# %‘inlgg)f‘ lézﬁeg%% ?%ﬁ}esentlre surface
of 2 pypdugit ie aggeég“onmﬁaequa)gthﬁru@ﬁ priefagen of fhe RRTPY dees pafgrdfegs its ability to be
scann\emt & Bsiificaid PRt e Liddlsh- stghtem(bzynmge Jf vigtld Baytoded @Rtihikiat@B Furthermore,

if the pags Fre Q:%mda% %r{c]il gsglvoe é/ re 1cate& g%mm ags %’I ttlgegqabe da%ic'agei: Bg' 1091\£Q' prevents

Scamllmgfrared absorptlve |nk on any substrate which is

i nf Tﬁfsquefrﬁlwllﬁg t:anﬁs of%&féfhg@ﬂar@d’ Iﬁlﬂtfdﬁl BthQs@&féE of a product with optically-
I VI SI

reade T e bl Y ok s By oo OE o Pgt it % e by ey o
referrgdl totps dnframp plewificatian GRID) ltdze rEachﬁibbtpangﬁbtzl§4 taeersgely identifies te praduct on

which FBGEarS §RSQ m&ﬁiu%@l? e&%&&@@;ﬁodﬁ&%ode%@ fe tt&n? of ﬁ%aﬁ@fc@de'a@mogate D
transmtted to the

e . s near
which 553 e e BPNeT RS o S reai T AT GHRR il s ovn
positiah toh theheufiet qfalgeprplubtniteey, to pavide Bhdptastreungensuadi benkfitnkf netpage
mter;gﬁ‘% are sufficiently small and densely arranged that
n capn, reli abIX i mage at | east one tag even on

Si nﬁlgeeﬂe‘?ekc ot PR RGBS MRS G o e Utfﬁedl%ﬁfélnpfmters
prefefaBIg Gkt DHentérk) Thpa gay bDaddRBOBrddGhard, plish prin0 rhe 0aps @@ the text and

e '
w6 00 U B S Iy WO ALy o
text @ﬁgﬁﬁ%ﬁtﬂtﬂaﬁlﬂ?"ysu olerant to surface damage. The netpage

pag etyls@]ahéew fmibe iadcRE umgwnmﬁueclﬁag@/ tb P&t AR exchpd hsi@aClipht source
havu%ralfx géﬁ?opﬂlg ee Irl aré%eﬂ‘e]qti?élte“éfoﬂeq sm*rce maly %a?e_r I?e G% 88 IaL?IFAI Ela%etr which emits
light pg@nradess & piappd aeﬁEPor each printed net page.

Hy pRj i@dBlebdin®) it il baretaalg dﬁaﬁmﬂm abisiSik iW&Eeaﬁm@lkksaﬁﬁiﬁ aﬁ@ham

com;ﬁg%lt %’H%a&é F@t‘%’f’% I{egM te%e;f]}e ?eéa()r }a_l%/lg ga[)sor li)neg,l t(l;Qunch n sa istactorily

mthqgmyqt@ned it shiogild frfeally yneet apm‘@u@ftcntet@m Thi s has the

| T camfaitfty a0k a8 pliftat; it allows the entire
sur ace of a gt;,o uct fo ni fi cant

or a Sj
ol o comERaY oL R ARG GBI B o
degiiign dftenbdubsopptiodin tite near péra-ked grigivg (< 700adDB]00mgL I f the
em(l'v)"e %HBEﬂGﬁm%s@v&BQQM%tldns tagged ("omnitagged"),
then the orientation of the product does not affect
i t $Vabi IIgtpstpess e scanned i.e. a significant part of
t hevi) | nehedrhial gibgilyt; di sadvant age of visible barcodes is
el i.myna ‘nore, if the tags are conpact and
mas(‘rénl)v Itzgg})rlg\wogm &d ("omitags"), then |abel danage
no Y”@ngé?w'fﬂsfe’\’ﬁé\*ft%‘”%cannl ng. Thus, hyperl abelling
Comﬁ) St sdiRfes #AVi8 pipagnd@oth@ ng@a;payr t i on of the surface of

Q rodu Ct st\r/}f(etchrr]ouglg)énld %%ngléi lial%eacfljng ok e ink on printing.

IRBO13-PCT



10

15

20

25

30

35

40

invisible tags. Wen the tags utilize reflection or

absorption in the infrared spectrum they are referred
wao 200a90298f rared identification (IRID) tags. EapdiI/AU2006/000781
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ra la\/l\ﬁ{e%r e?{]&atdﬁ% c feore ant is aqugfl?ﬁyl con (S? Y ,gfl&p%ep clerably, the
ink should contain a dye, which absorbs strongly at the frequency of the IR sensor. Accordingly, the dyes

used in netpage systems should absorb strongly in the near-IR region — that is, 700 to 1000 nm, preferably
750 to 900 nm, more preferably 780 to 850 nm.

With the anticipated widespread use of netpage and HypérlabelTM, it would be especially desirable
to develop a low-cost near-IR dye which can be prepared in high yields on an industrial scale, and which is

acceptably light stable.

Summary of the Invention
In a first aspect, there is provided a phthalocyanine dye of formula (I):

IRB013-PCT
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napht hal ocyani ne bi s-trial kyl silyl oxide. US 5,282, 894
descri bes a solvent-based printing ink conprising a
woredoaloeXosee pht hal ocyani ne, a conpl exed pht hal PClAT2006/000781
a netal -free napht hal ocyani ne, a conpl exed
napht hal ocyani ne, a nickel dithiolene, an am nium
compound, a net hine cohpoupdor AR azul enesquaric
aci d. WO2004/ 020529 desér '
aryl thi o-substityted phthajodyani ne phgnents having a
cental oxynetal gro§p. heweyer-nnon& of the prior art
dyes can be fornmul j ' pQsi tions suitable
for use in netpage Q) abe 3
particul ar, commrer Ckal Ty avéilao e~aAd/ or prior art
L afy t hedf ol | ow ng
probl ens: absorptA@n at wayel engt hs “Uadui t abl e for
detection by near-1R sensoy poor solubility or
di spersibility in aqu 9§ ol /Eft, systems; or
unaccept ably high ab rptlon in the visible part of
the spectrum In a typical gftpage there may be a
| ar ge nunber of hyperlinks on one page and
whergor r espondi ngly relatively large areas of the page

MlsQﬁllﬁtEltgﬁ)q %zﬁsehﬁ ink. In the Hyperlabel (tm) system the
§ dugt's packag printed w

may be
Ar', ,{‘% &Tj ﬁm Asn @r eAIi ?ﬂé Argrg lectpd fr%)h@%b é@?ﬁaﬂi Ryrigidiranyh P@oﬂyl
thiophdngl} eatihe Ar'nkr’,Usdr’] &2, IARY LS bkt 22° ethg bftnallf aub@kedecemel 1and, 4or5s
| I
group% O(Qe o@ ei[lﬁ gx.lcp Sprueﬁg md%p%x?degsf%%}ec%g lggrg f 8I‘ le & éz%[kbij E S’}Ilalkyl Citz
mylauf@typagggz%homiyqym Ipkygtns gning, hydrquuréxol R nTNR"IRg njtrg, phenyl, phenoxy,

—co{k“ QER?)R Go@hk TR0,k Y-d R heudib - SPRA%K" ARGNROW, &BSHc acid,
i nks_are typlcally wat er - based for reasons of

sulfowswdc%’éfndwl@wntlé?xu city and low flammability. In
dmahhﬁgamhmhubﬁme jet printers, the ink needs to be

d durlng the printing process. This
R'E%ﬁe g&% zatlon of the ink during the prlntlng
n.

R’ aﬂﬁ |Ro€é @éepﬁ@erélg &dlectee Gem Bydiegene Frpaled @hqnhlwr Bsmpsss Ay
wherdif 6t 0dadlioRBf K1, A, Ar'S AHesT, bl atdhatis fubeitdidd vty @ Sulfssie akid, B sulfonic

amd¥£ggﬁgﬁ? geglgerlabel(tn) inks are suitable for

0 aqueous ink conpositions and are
compartont @pw thi prese R imention priqvides gn injgetfinkyophprising § desrpp fegpribed above.

r e G&Ud tﬁ@m&g ] prlss%t @M@ﬁlOMﬁ@ﬂdeb fh ﬂ@& p@g@ cEM A8 B printheddAtnid

t . . g
commp3iioB N p IR ST s PP SR T 1 Rl TS ooyt et nk
as despeibqabeye.pen. Preferably, the ink should contain a dye,

wh m@ﬁoﬁﬁ%%a Sthe%rés% gllvéﬁtl@t pr&x}i}ﬁs :Inruﬁ&'a!l%ﬂi%é/ foPdn 1151&% pxlm%r wherein said

sensor. Accor es used in netpage Syst ens
ink CEER AMIETP 3%%@*?“¢ﬂ g %M® near-1R region - that

I S In a/fffh atpect B Desenrinvepriaf reovétded a/subkb@te haying @ Byeranyleserivedeabove disposed
therelf €f €rably 780 to 850 nm Wth the anticipated

mndespread use of net page and perlabel(tn) it would

be Isdtaseery Pergis prov ‘éEfF ggngthed 6‘%‘-‘\9@1 ipgengy plske B CORBYFT SYSfm vie a
printélyfermphe in eaninbhg hptapesdat inrmiatiglnd/mehidsSreadablaboded data, the coded

data i)e@%%ﬁc&t \fglof a%%%lltﬁyo?ﬁ%%orﬂqyng E}“ tpﬁlm%&%?@%e?e?ée?%{n{s gpltne form the method

nventli on
“wmﬁﬁéméﬂﬂﬁo%rOV|ded a pht hal ocyani ne dye of fornula (1):
I RBQ&anff @l c))mputer system and from a sensing device, indicating data regarding the identity

of the form and a position of the sensing device relative to the form, the sensing device, when placed in an
operative position relative to the form, generating the indicating data using at least some of the coded data;

identifying, in the computer system and from the indicating data, at least one field of the form; and
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wherein Mis a netal group or is absent; Ar 1, Ar2,
Ar3, Ard4, Ar5, Ar6, Ar7 and Ar8 are selected from
w@b@npb29snapht hyl , pyridyl, furanyl, pyrollyl,PCT/AU2006/000781

t hi ophenyl, each of Ar 1, Ar2, Ar3, Ar4, Ar5 Ar6, Ar7

and Ar8 being optionally sUbstituted with 1, 2, 3, 4

o intefprejing irpBg competeroystesn ateag sanpp! the indigating daspas itderi¢s|ty/the at least
one ficf€l ected from C alkyl, Cl-12 al koxy, Cl-12 aryl al kyl,

Cl- 12 aryl al kox ano, hal ogen,
wherei spidgded H%?Oas?wega“tlﬁu aBﬁorbm3§¥&25 des“mﬁf‘ “nitro, ghenyl :

p logtimatly, the L0022 B, fietd (X dYobttpd wiDGORas\one -z@@oﬂtm_foxm, iHeBEntifying step
mcludxaﬁd?x’gﬁmgl%tgalxégpoml ntQ)Q glr?sé%m% de@gé\iawﬁlm the yt'lJaQ Bﬁeczoﬁec bguonally, the

fonam d dis an int
indicating gdatg ipclydgs rg@z@r@@n‘c ﬁgy rle%arqnpg n@Iengem“,ﬂf ﬂ'sc; Pen(s_}pg (@(ﬂ@ l‘éitl\g t%ﬁuk%;{m the
sensmﬁewad’@neﬁ’sm@fhembﬁdﬁlﬂ anglemk ylestahacdfast cbdeo taid) yhd idegEying step

mcludlfléldgﬁﬁfyﬁll ﬁr&%ﬁé&k &iﬁge ngg?lg Xévmg Af]at lgr @Jaﬁ%}y wM(R&ret@ee&t [3a, ds@&ne ZODe.
Alige spgnty s@gqtau theg ieprovifiad A mithed At ershling B of datayintg g|oprpyeg system via

a prmt@cfbrﬂl Bédotm afntaamg llﬂnﬁz(hﬁ@eﬂh‘tﬂiﬁni@lﬁtﬁﬂcﬁl and MacRinS-AOBE cABPELL the coded
res nve ovi.des

data beén(% md%atlve ﬁp att least g/ne el QP PHY 1l gxeth élgd(lxigqﬁe slcep%of

as ‘descri’be
asepemig, mttkﬁecomp\é@ @ystem apd/fsom ¢ @W%@V@d@@%ﬁg ciawmgéqdmg the at least

one ﬁemrahmlaﬁdufgquéme%t (ﬂlgl r@gaﬁrng H&){?bﬁ@ﬂl or e {chdidothicBQTRRAE Q)aﬁd 616, the

sensm%\%?élcei W&enrnéog%dlrre Stiwre to tg nfBl%Iie gezl raténﬁ ’die d\é\fg ree{ga?rd i s%l 8asE one ? qg 1(1]smg at
least sauip@§ e cdded dtafapdigendrating fhe dita regar@lgpns e@empvemmt eqlﬂtlmm the form and
p Hﬂ@éﬁ&r@’cﬁg iRfhe EdMpueAR Stdnh, FEsfsOthe @FRaid MMikBhg Bikal aB b Rlates to said at least
wherein said ink cartridge conprises an inkjet ink as
one fielfescri bed above. In a fifth aspect, the present
whereih spidrotiddoina pamgwised esIRaebstitigtdyatsdesadbed Aigpvar dye as
d %ﬁ&n’a@e@e ?egglygedem:esgg&?a%; tﬂe lﬁi%(/é?&ﬂt- datla 'ﬂsn?g a%ie%% Qm@%ﬂﬁé:ctoded data.

ere |s r0V| net hod ena g‘Bentr of
Onvionsi 5 8 25 YR S B B ST CIER T BT bl ome of
the mo@@ithadat kargkt Fopiamily, @s dakdstont fidldis Ak wng fidd @ptionally, the at least one

field iﬂ% JM{%Q uhi§ %%Qtpel iffte Qte %[:1 es In ré&ifl ﬁqjeag Qr}n?e ol?ﬁlb R8vement data as
&l P iep e b

cative of an m and
a checlpm@rk &ipfignplly fhe ﬁféﬁaérroeﬁfé%d P eﬁlﬁtaglredieldtan%th? la?ewreﬂflwp rstuAB gerifying
that at leAdt Ldﬂﬁloﬂ@e inh\%mSﬁt afsreprbsents £ERMIcROs uskissobl@edoatitels@ising device.

Optlonalélg %he %] leagl Oflen 15 aan %t?({l]l%lella%n#ﬁ mt%x%retullgnsgl %%&heg gen?ig%gmes]sage 1o an

I'den rmeand posI
apphcqtlhveasgém@d wigh te %qﬂeleﬁeide Pﬁtomﬂé thepctidndiefldy arf?mt Hemigsion getiqyfield and

the megis%ge ifcides NG HatdldaER@rdnhat st ORAKRE fiskEof PRSIk On rel ative
ener at.l

| g.%ér{]e?%%\ﬁg) tet ?r?]léprggae%%m g‘f’d of%na&ﬁnraé o op c? annté'l 3 %OH'lgutgrtsystem via
a produaditquu the prOQ!}cSItmhaalngja frintsAsurfaes cpmdn%humlgred@bla mffmlatioe aisit
machn%qgadgﬂleeéogedqgta & 0de@ M beiid halRRO 38m et Eﬁﬁeﬁﬁ'&iﬁét &, tleRnethod
rrp t er syst em at least some of the indicating
mcl“d’é}%th\St relates to the at | east one field, wherein
(@) satcdiving dtettie chartpatercpitapr dngd Eem a Fendifg dbisw mbicatige dbyaereasiing the identity

of the S'r‘éétﬁ{ ﬂeﬂeﬂe ép&}é%evugj&zﬁeg B]@éeh Yor an'bf;b?atl% %oglﬁ%%lat@v@ o tf)é p@!)cﬂct'n%m

assocl at | east one zone form he
generaftingdhg lpcfl%ﬁwgdagtuélbg at least some of the coded data; and
(b) recording, in the computer system and using the indicating data, information relating to the product
item,

wherein said coded data comprises an IR-absorbing dye as described above.

In a ninth aspect, there is provided a method of enabling retrieval of data from a computer system
via a product item, the product item having a printed surface containing human-readable information and
machine-readable coded data, the coded data being indicative of an identity of the product item, the method

including the steps of:
IRBO13-PCT
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including identifying that the position of the sensing
device is within the at | east one zone. Optionally,
wo b@7iosdscat i ng data i ncludes novenent data r eREr/diunge/000781
novenent of the sensing device relative to the form
t he sensing device generatBng the novenent data usin
(a) atecdivirgsip ths osnepuisf systére anddigach sefging devicp éndicefing datd Vgem@ngbee ntity
of the ptordffdt HQ}!{ @Q séngﬁgnde'sftf:é/ Whdéh piabé‘&tm iRy 9&@1@1& re@fivelibiBe HEMSI iRG,
g{ rth%th%d éfttln the at | east one
ge“era“i‘%ﬂ’ﬁmdtc?t‘néd%ae‘tﬂé‘ﬁ?tﬁea § © ‘ﬁ % s provided a nethod
()  ofetrieviad initiegommiar yysef adiatsag ibm indicating datg infopmatioy statmg ty fhe prgduct
item; affinted form the form containing human-readabl e
I nformati on and nachi ne-readabl e, coded, data, the co ed
©  ConmYtHE{ToR thefAmRUE FX5Em Grd i an quinykdevih, be ffogpajiop pelaipgdo the
productf i the dukp@t deeitdvelectddriimubt gagp b&l@r@hgmsphﬁl device greli avprinkipg device,
whereut J%lg c&%ﬁﬁéﬂfl c%létgésgsse[n%ﬁs m% [i}%rys QesgfﬁF@AbQ\Q devi ce,

regar east one field and
i ﬁetroaatyﬁbe Wéﬁemfm@%ﬁ f&’n’r @e@%ttlat ¢f§odet dasrnorionspgack ¢9ded data portion
being ifiRAHIe BchdﬁMﬂtl@ny ihebradtch&mt Optiohdly fi@rchded Hdieis maiagive6f at least one of a

UPC ant% Eg& %ssocm{%d w{ﬁP tytg §o£u§ 19&1' %ﬁ oﬁa‘ﬁ% tﬂnzq’orfn% ({Egr%g Bhez{ sﬁ;fz!lcg gf a product

item anfl eadtchélmedeé fiatt lhe isitieef 20 ieriiton the groAst ko ﬁ@m’pﬂb tHBaCtOQed data is
formedrﬁ%ﬂ@rpﬂirzﬂlﬁ/ olf éced AR p&ﬁb’rﬁ r@a&htco&eﬁ |d§£ pd{tﬁ)nlbangt i@cafi@ofithe ﬁiBtdlty of the

produc‘é §m 6@1&5&1 1& 21% cﬁdeg 8 %15 mgt%a XY tea{ *eas one o{g UTgltaaln(a anzl-fslicl assog?tecp with the

producgiva. f i el d, vvher ein said coded data conpri ses an
I R— absor b| ng dye as described above. Optionally, the
gf devi ce generates the novenent data using at
HHEYBE { he coded data. Optionally, the at |east
on @1g‘ureell igl jchemmti¢ afr thefrélglogshprbekwtdne sinmiepripled tdtiage atl dponline page
descmph&P' udes converting at |east sone of the rmvement dat a
text. Optionally, the at | east one fiel LS .2
ar é’eauﬁgz if P eAnEmateET GhaMIGACUIPEMAT 4 IEREEe P8‘hé Webdfrrinpls? getpage
printer,Glhephgd eetayf d retpake aagd sdriee, ancnat efppgeapplingios teepr, amdel Wlegver;
ICEthiugr ?t Ll%gat?st a c%ﬁﬁ%fx etf;erge sQﬁerWé?ﬁmeQt ﬁ'mﬁlss Qnd relays

e at Teast one field is
mtefc‘)%l}e@t?’fia‘tm&r@“‘f"fkel d and the | nterpreting step incl udes
Verﬂlg‘utél ng atshﬁhatﬁtvxd\neﬁ&tm@aéml @fuctiirh f Wﬁ&ﬁﬂpagﬂ abdiits online page
expresents a signature of a user associated with the
ensi ng devi ce. %tl onal ly, the at least one field is
an Figurei S s F 1| Vipwahevipgige mtttleamg étqfﬁgtlogtoefbe Pbplg afgfigur codewords
ofthetggendl ng a rressage to an application associated wth

act ield tiona cti nft ldlsa
% U TB ot safldlretwﬁ}éot bl “tacm%i%laﬁoupg{ tﬁe 2 g‘g%mgl%“nc? ‘udes
f orﬁteuctépaﬁ achéan viewghdvriegan atradgerpest of@ive obthhiags Shqvet il Figrest 3gand 5b,

mwhléh%g&sa}eqhmbemg&tahja@%g\ggt there is provi ded a met hod
entry tem

ab I a
ot GOl eSS P PO RSV NG CLi PR e fand
field om\xfc&aeetpaememngldwgcemummm efzdaipige pinnf or mat i on and

cﬂ?éu&%'lg z?@ﬁ L& \&Q}dﬁg né.tiﬁa%@pen Elnﬁts Qs@%@ed %@Iséhsilﬁg ﬁéicgof-wew cone;

indicative of an identity guct ite
rretﬁ%‘&?“ﬁ%ﬂ’eﬁfa‘?cﬂ\je et‘ﬂ%degt’lé‘ﬁgftt‘)efnetpﬁgé)pe‘t il 19?‘\%’, ] n the
C OIfigitect is 8 ychénmiit Binek diggam of 2 peneitgerdetheaetpage peti shatr in gigures 6
s.data regarding the identity of the product item the
senS|ng devi ce, when placed in an operative position
r eI TAZUFRPdS § RSTSPISEVeicYCRE @ treli-pated §eiPRet BffeRg t he
| Ndiigiad 10RG, seblibithtdGHE: 1adgthl of &8 hengigdRin®f ofthere0pded dat a;
?Egﬁé 2%1023: gefa%ren ar&% %’?tﬂ)fl:(])? Elfglﬁrg_ W%ﬁw{r}%?é?chon ofat\l'pddt ﬁlg')ée{i] %rmt engines
and glygrvheRl esseniblyem,  wherei n sai d coded data conprises an

| R-absorbing dye as descri bed above.

IRBO13-PCT
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In a ninth aspect, there is provided a nethod of

enabling retrieval of data froma conputer systemvia
w@2@roehest item the product item having a priPCEAU2006/000781

surface contai ning hunman-readabl e i nformati on and

machi ne-readabl e coded dat& the coded data being

i ndiiaveet ilvea defailedvisvoieliei iplycapfidge.Hek, pf enduglie phthseprd priffengines of the

netpagaﬁhatw@mgnfelsumcm the steps of: tIRBOlg fF’CT (a)

receivi stem an roma sensing

de |‘%‘é612%r?8 ’t‘?g‘(dfcﬁvéewa"gp?%m? %!%?i ng the identity of the

pr (fummBuStaemembtkwxesmﬁélﬁﬂglctdle‘@f@etemm,en pl aced in an

OP&fidafe Y& ag%inﬁﬁc%wro@lh@gﬁuvﬁre%pantohﬁltégr oduct item
generating the indicati n%lgﬁf% ta using at | east some of

t he'@Bda & adeheraticvisy A PRiCEFiIYRE™™ n the conputer system
andFigusd 16¢p atshiembtivdiesvad iha grtechaticn, betivedn@rprogtdt dem, b Ekeltprodgpt $canner, a
hand- hElla Sro@t[cpsqmﬁér e r@eﬂrdao &g&ﬁlctg&(ré? Uhd é gductfaﬁﬁﬂtfoﬁ] &rver;

uter sys em and evi ce,

i nf OFFrel I SGTPePRIF R iy of DI REE BB %??Gct i tem t he out put
derigne: 18ah egload phi@oive Riew gf titp-lihepinthaid afFigurdi7s pl ay

d e\/ﬁl e 1@ nsda s@ctﬁ{s‘l Q%x*f {ﬂg)ug o\ﬂL Qrof éﬁ@ﬁ ﬁlunprﬁx Ieag o?@%ﬁgﬂd ata

e as esc ri
O tHiesr20 sy Iongitilnabratmarsie s el Bt Fraidhanroead oFTEweAT t y
of m@@b@du@;&b A1(HOhdW DK cle@@dh, pladad, sipbste oY ddvan bR Bgrse plan

ti n f the product item
view, ragfmve?lyaf’ﬁvtﬁe bl'?lﬁuc prmtéeag %ﬂa%‘% ]'?’s i ndi cative of at |east
oiguest 2268) OPR(catdw &s bEPRCPAYveA principlds ofiatthermah beng paigion t
| trRiie 26RolyOsM@lch NimehsibBal gt BF d shgiiSNQ 96/ 1e @Ran@enSeli bR e:tdafin

ct itemand in which the coded data is
sccordfeh MR

%%t an identity of the product item
Wigu@ﬁalshoys antafrey fitaozzlg atrangéngents ororve dh Figuord3aangl ural ity

dggqusi aQ@kRaii @fols Oftienal BAE Mrda QO iRl ek Likian HRivhkhIe
tive of the identity of the product item

formi Tafeba%{’i‘qnﬁﬁcm?tﬁre coded data i s indicative of at |east

one of a UPC and an EPC associated w th the product
Detaildd e iintall €f Description of Drawings Figure 1 is a
schematic of a the relationship between a sanple

net page and its online page description;

FiAg uted bieih,Sheder@CTRedRIrbing dyk’Brudanda dge subiterq ehicioddsdigtinviaen
radiatifh Jﬂg %vp"é]fg@ thIQr%ﬁre sﬁlta% li;or E&éc%d’bg an infarBELR3Y ?réfya'blg ttf?erIR a@sorbmg dye
net page relay, a netpage page server,
absorbapxrylpe, ne itifigigd reaipn @rd prefpeblibayghbrg iy @pge qﬁ?(@)m g)Ognm more preferably

750 tolobd s tloRtpRFer M1y CBb 10RE4 Ilmo @y%fhaﬂﬁé DAY B8 FME 2o pat¥larly suitable for
termnals rlnters and as |nterco ected via a

detec“ﬂ’é‘i?XﬁB‘P‘lS“nd?‘i“ﬁ (e poh & a&*‘@%‘ﬁ@ PR PR d5ee B gh- | evel
S thyeciceordingad thaprpsentritverdiontvp g edvarmagedut Satord ofagsopB@en the IR
(prefegﬁ? Eera} ﬁt) }egi'am 5111: {agiﬁtsr ?or §(Qmﬁl§noﬂ m?(l aQ;Geo¥§ t;fiﬁl? W ¥k uk Br@paration.

erl eavi ng rotation of _th I four
Moreoa%dm%&@t@ﬁﬁ%ﬁ%ef@%@ts miﬂilegtﬁ?rél‘s%mpgwﬁls Pridbe iYFSe"We hENishY ata
concerfirafiGHiGBIe for B@@cﬁd’ﬂbyfa (ﬁiar-llh&tebtage §hoiepage Penli AGtird@nghathe dyes of the

presenF fngeﬂ{lo%faii,c F]ﬂeccialg SQ glﬁ fof lls%\ﬁll IEE)Q%M aHCQH}% la%glﬁ%ggl%%lﬁ% Ng\/\é?i 0(1; F]le dyes

ures
knowny ify phey priog arg hag thwmqwowmé pf PaPPdHesent t ags;

In particular, dyes according to the present invention comprise water-solubilizing groups, which do

IR-4b.

not produce significant blue-shifts in the Ay, of the phthalocyanine chromophore. Typically, water-soluble
phthalocyanines (e.g. commercially available copper phthalocyanine tetrasulfonate) are blue-shifted
compared to their non water-soluble counterparts. The blue-shifting is usually a result of attaching electron-
withdrawing groups (e.g. sulfonic acid groups) directly onto the chromophore. As a consequence, water-

soluble phthalocyanineé having a A above about 780 nm are difficult to prepare, especially with non red-
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Figure 5d is a plan view showi ng a rel ationship
between a set of the tags shown in Figure 5a and a
wo c@dood81 vi ew of a net page sensing devi ce i n PEEAT20061000781
of a netpage pen; Figure 6 is a perspective view of a
e%r ge pen and its associ atléd t ag- sensi ng
SRR e b P sipaeer ERRiiastive meggl g upseip %@ese flug dts low sadsitip dow cost
and xeligble ohémltdyeHmb@a@&r-mmle&b@Mphthﬂlo&h@kbﬁ Eha\@lg aEdeﬂhHl&IR&bdoﬁ;tlon

werér’hltﬁé}ta6(‘1@9&)4»119‘t)eka%\I CJ% thg eqwgr I%encrls scrl d a olvg r erone pand water-

page pen shown |n
solubjiizing gaqups Jjenee s e @ﬂh@a)thmhalnd ﬂmwmresqluhwmapmuenm@me Amax AWaY
fromFthQuarER ichS @ secti on through the length of the

net ri.nter 9. Fi e 10a i s, an enl arged

po rIF ﬂ% ﬁregeFt P ghe Vﬁ‘teg Pt ye 5”%’ 't STORS %S‘F disRieTom £t I@)% ed
chroppphote agd) fenere o @hithpgpt d@lﬁbhl&@lon &8 mn@tM dye. Accordmgly, water-soluble
phth!ll&?%{?és E%EB Qulia &élsn‘éﬁ Q-Ig win (I)vlv ?r% a\)élla%yv usm0 Ia ﬁaflge eoﬁ &Ftﬁégnd not just

nk; arr and
red-ghfftingjppet etpage prlnter of Flgures 9 and 10 Figure 12
|s an expl oded view of an ink cartridge; Figure 13 is

enererl‘(% t!he }é&/hal%c\évléﬁrfle ng?sea&cso%/{ ! tg% g‘fsgxfg ug'/?nglhl%:e?g%ygtgﬁsfzecbﬂa a
CaSC ?Oﬁlalglg Oﬁp‘gdwwqaﬁyl (18 malegrddy.eatfeduiletheyi reawaiod begpropand fodnabs
corrédbAgih@imidifel(@ur e 16 is a schematic view of the
i nteracti on between a product iteq&aa fi xed product
scanner, a hand- he product scanyer, NE scanner rel ay,
a product server, CA product [

Figure 17 is a pe ctive view -1 ithic
printhead; Figure {8 @N expl oded™persSpective view of
the bi-lithic pringkead of FiguresiAs7; NBbgure 19 is a
sectional view through one end of the bi-lithic
printhead of Figur@)l7; Figure 20 {®p a |ongitudina
sectional view through the bi-lithic printhead of

Fi glif esopded bpsptiphesed rpacnqeygisafion may bal facibiigishprmasd! ghenplating, or it may
procexki @thd dbefice opd A&talVIF ﬁWroc@dlhE@Lth fs Qerfol bl iEth@&3badhbn a ﬁﬂlglatmg metal, then

ecliLVv
a me{a?l}éﬁf l% ?ea?jllyq}g 1'¥_ed %\% th syR etaltjlr%eeg haggt%ak)cy%nbne fgb %m%xﬁa(gwychzatmn
the af%gowgr)@re@@@platsp@qud Lfgmg pf@ng‘d sudfopptingcondidamp@lg. ddemgchlorosulfonic
acld)atﬁeld.é}ll Q’ﬁups E‘e Qo @ited %l&h@\ﬁﬁn e blBlRe oﬂhéﬁﬁﬁia@@ﬁhe ﬁh‘ ew of

et nozz ar [ (0] I uc
ac s «g\ he suI 1Hc ?f1d or lte Jﬂrzamd?_snlgﬁ ngp?axfa %g)%s Prg{qrag]ly l%hs/se&ﬁ:ted
fromth bi" rNﬁz 24 @r @@malnlg@neqmms swh eai R IRBIRHR ew!2Bin RINKF, K Bfuika@ be the
sameo? dilffSre@ a&&tbﬁﬁ@faén@enﬁf &&&ecﬁ?&& H @? gAlkyY e%%étm Qfﬂglhcy@l@hekﬁ k

evel R Db (o B PO He et P}@ﬁmﬂn‘f’ HESB ol (e
phenplymapifiky! ers b ds mentiened abavh eulfoeic id JubtiaasOmdyiba (hiroduedd uARAASdard
sulfoRatifly SonSHES @R ion Y}ﬂh&a{&ld%%f? £ st BB etected using, for example, a
metal hydroxide reagent (e.g. LiOH, NaOH or KOH) or a metal bicarbonate (e. g NaHCOj3). Non-metal salts
may also be prepared using, for example, an ammonjum hydroxide (e.g. BusNOH, NH,OH efc.).

Optionally, the sulfonamide group is of general formula ~SO,NR”R?, wherein R” and RY are
independently selected from H, C;.g alkyl (e.g. methyl, ethyl, cyclohexyl, cyclopentyl, fert-butyl, iso-propyl
etc.), ~(CH,CH,0).R’® (wherein ¢ is an integer from 2 to 5000 and R¢ is H, C,galkyl or C(O)C, alkyl), Cqs.15
arylalkyl (e.g. benzyl, phenylethyl efc.) or Cs-12 aryl (e.g. phenyl, methoxyphenyl ezc.). Sulfonamides may be
readily prepared from the corresponding sulfonic acids. Moreover, mixtures of sulfonic acids/salts and
sulfonamides are also contemplated within the scope of the present invention. For example, each dye
molecule may comprise 1, 2, 3 or 4 sulfonamide groups and 1, 2, 3 or 4 sulfonic acid ammonium salts.

Optionally, the sulfonamide group is of general formula ~SO,NHR?, wherein R” is of formula V)

IRB013-PCT
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radi ation and which is therefore suitable for
detection by an infrared sensor. Preferably, the
wo Byalsmsbi ng dye absorbs in the near infraredrPeEgU006/000781

and preferably has a 13x iq the range of 700 to 1000
nm nore preferably 750 to do nore preferably 780
to 850 nm Dyes having a in ' nge are
particularly suitable fo by sem conduct or
| asers, such as a galliu arseni de di ode
| aser. Dyes according to the Rii nvention have
t he advant ageous features of absorption in the IR
(preferably near-1R) region; sditability for
formul ati on i nto aqueous inkjet inks; and facile

wherely epar ati on. Moreover, their high extinction

R is L&l Hofl FE 1AL § alledkyl-heCMERN):JRR regi on means that the dyes
i ap@ear "hnv &gble" at a concentration suitable for
d is apyiategsE 1Py “ﬁb “ear- 1R detector (e.g. a netpage pen).
R is BOGalkhil l(@)Cis dlldyes of the present invention are
RS mag'?p&)@ﬂti@leh X aRUh AN of S a PéSiBonk, ButSlsEAY Bosadskd at the para position.

erl abel (t applications. ne of. the.d . in
L Bispilcacha L AL PARS & SHR N T g i o R Yo
sulforindie gfolip, @iing b rwtad afidtviatutodubilizidy@meupaccor di ng to t he
pr [ | ri se water-solubilizing groups,
mh?@ﬁmggAﬁ%ﬁggﬁggﬁ%gﬁ@ignificant olgf-shifts in the
| max of the phthal ocyariyie chronng e. Typically,
wat er - sol ubl e pht ha afi nes ( conmercial ly
avai | abl e copper p af ocyanine %
bl ue-shi fted conpared ta gon wat gx.8@4dubl e
count er par 8, s The bl ue- shi ng i s us alﬂy a result of
attachi ng el"&ct it hdra sul foni ¢
acid groups) directljy o \ As a
consequence, water gbohwbi\e pht hal/eeyany, nes having a x
above about 780 ru i Cl
especially with nonifed-\ | RBO13/PCTghi fti ng netal s,

such as copper. Copper | NractSwe~getal to use
in IR dyes, due | ow t oxi I oS@abI
reliable chenis\ry/ Howey r-solms'e copper

phthalocyanin%ﬁ)g ayrag ac absorption, were
hit herto unknowd bee of the g gtory
. . )74
requi renents descri bgé above - on e ofe hand

wat er sol ubi | i zi ng 4gkdups arlBDhecessary; on the ot her
hand the water-sol ubilizing groups blue-shift the x

“mmﬁﬁay fromthe near-IR region. In the present

Z is Hivid¥es KonN RH& W@y 2| ubi | i zi ng group (or groups)
R, R &5, Rinsl 84 thé £apBoi differduRing hie ditEppitents selevtd f@ AL 6,5 abiml, Gatarylalkyl

diﬁggﬁt significantly on the | max of the dye.
M actdrdi ngly, water-sol ubl e pht hal ocyani nes havj n

. ! g.a
| neBypicaily zeache SPsZemioun st 2 A9Re RASTHRTONE terike pakeAlitecyig effect pEhp g atoms
wmﬂ“g@@gﬁmgﬁmﬂﬁg@h%,and not just red-shifting netals.
Gener a Iy, t.he, gﬁtha%%%,anine dyes according to the
pr e Rally: Re&H P BHOEH sinthesized via a cascaded
coupling of four dicyanoaryl (1) nol ecul es, although
they may al so be prepared fromthe correspondi ng
imdine (2). (1) (2) The cascaded base-catal ysed
macr ocyclisation may be facilitated by netal
tenplating, or it may proceed in the absence of a
metal . If macrocyclization is perfornmed in the absence
of a tenplating netal, then a netal may be readily
inserted into the resultant netal -free
napht hal ocyani ne. Fol | owi ng macrocyclization, the aryl
group (Ar) are typically sul fonated using standard
meGulpEpnati ng conditions (e.g. oleum chlorosulfonic
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acid). The aryl groups are sulfonated selectively in
the presence of the phthal ocyanine ring. Optionally,
wo b@7sedogoni ¢ acid or sulfonic acid salt is of PéDADEN00781
-SOBZ. Preferably, Zis sele1 ted fromH Li+, Na+, K+
or an ammoni um cation, such @ N+(RmM (Rn)(Rs)(Rt)
wherein Rm Rn, Rsyi R *may be the s or different

and are i ndependent ePett edofaom(H, C -8 al kyl
(e.g. nmethyl, ethyl | ohexyl , {cydl opent yl ,

tert-butyl, (ig]-,propyl D/ R Zarylal kyl_f{e.g.

benzyl , pheny %S ar yl ) .%hen.yl ,
above, s I\fg ic acid
FnderS'st anggrA

napht hyl etc.).Asnention
substi tuent s Z®gYy be P nt rgd
sul fonating condi tighs., AConver si alg] the atid gr oup
toits salt form ce eN-Fected U$ , for exanple, a
nmet al hydr oxi de reatet .. Li BA~E0H or KOH) or a
met al bicarbgnate (egg. BBIN. Noh-netgb,salts may
al so be prep& ng, Lanpl e, ymoni um
hydr oxi de (e.g. \B , NH/8F\etc.). tignally, the
sul f onani de grlg l%s af /Y AT Sorqul a -8(5‘312NR R,
wherein R and ar e\i ndependent | y{/seiect ed fromH C
-8 al kyl (e.g. nethyl.z yl, xyl, cycl opentyl,
tert-butyl, fso-pmipyl %3?.), f%éﬂ 2CAH20 R (wherein e
is an integer from2 to 5000vand Re is H Cl1-8 alkyl
or C(OC1-8 alkyl), C6-12 arylalkyl (e.g. benzyl,
phenyl ethyl etc.) or C- 12 aryl (e-g- phenyl,

whengmt hoxyphenyl etc.). Sul fonam des may be readily

Zisgrﬁmgqrm tx)hg)(ﬁtprrespondi ng sul fonic acids.
reover I Xt ures_of sulfonic acids/salts and

m s t m v
R™ Rt Brmawpeibssame e diffecsst 4ud e avignendenly selpotiftamih 6, bolpSs ofylalkyl

and Cherypiraedent i nvention. For exanple, each dye nol ecul e

15 ris v 2y n3 Or, 4 f onam ro and 1, 2,
R B B o s T e e b PP OR .
halogen afnéne ity L, giid R SVRIR, gjen ekeayl, fharory) -AO,RSOCRNKRLOCOR,
—ml‘éﬁﬁf{?L@oﬂlﬁ‘ of. & »a (V): IRB013-PCT(H) wherein: R
I s ‘sel ect eﬁ fr oren , Cl1-12 al koxy, -(OCH 2CH2)dOR ; d
i s RHGRHE Byt 81-48©5000; and Rd is H, Cl-8 al kyl
or Digts@réordingBo B (IV)Rret@¥antd o R ®8datisc &R RE grdlps bId&k Y Jositions.

This gg%rc%lngrce@ ?1% %lrlligl(l)l%‘%)l!lpg ?osﬁulfs%%e a% tﬁehol?%z? %llt rlﬁ% - oi%{);t{s,lé{li ega Ilygﬁe ntwta-

. "posttion. Optiona éac
positionh $itp thy sdlanigpcideremediteeird to the aretamipdtions diek arsomertiedr@atithdrawing

effec@%reﬁﬁiﬁiﬁ&%%ﬂfco_g{e@iégdy rﬁh%ﬁz@gan? _blh@ghﬂ{ in QI, %sult' g from Fhe substitution.
Mtoﬁﬁ' Sﬁ)l ‘%bl I ¥4 n&ngr oups. Optiqgnally, i'f 19{? glye1 0 .
£ o AN TF Pyl gpBMEF feevind ot BAIR) Gl IROGF(AD. M. ALY, i,
TiCANRACRAYO; Rt JRY) YRIY(A @A MBV(RY), FeREs(A ROGAY, tie 74,188, ss@ita?), pb,
Pb(A gAzpllpggﬁrP@nt and are independently selected fromH,
-6 alkyl, C6-12 arylal kyl and C6-12 aryl. Typically,
eaéhandgdars iy ligypds, phictymayzhe dhe sampsos differom, addi@e setpetehion] >CH,
halogeRordiOorR&Ct i ng effect of the S atons attached to the
ht hal oc ine ring. ionally, the dye is of fornula
?l {1};5]15 se?ec}ég Eom §O3Z (wgerein(%}s as previou)slly defined), C.y, alkyl, Cs.j2aryl, Cs.y arylalkyl
or Si(R*)(R*}(R"), wherein R¥, RY and R* may be the same or different and are selected from Cr.p alkyl, Cs.ip
aryl, Cs.1; arylalkyl, C,.;; alkoxy, Cs., aryloxy or Cs.1» arylalkoxy.
Optionally, the metal group M is selected from SnCl,, Cu or Ga(OH).
The term “aryl” is used herein to refer to an aromatic group, such as phenyl, naphthyl or triptycenyl.
Ce.12 aryl, for example, refers to an aromatic group having from 6 to 12 carbon atoms, excluding any
substituents. The term “arylene”, of course, refers to divalent groups corresponding to the monovalent aryl

groups described above. Any reference to aryl implicitly includes arylene, where appropriate.

IRBO13-PCT
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| RBO13-PCT(IV) wherein: Zis H Li, Na, Kor N XR XR
); Rm Rn, Rs, Rmay be the same or different and are

w0 pabepesdent |y selected fromH C 8 al kyl, C6-PQI/AU2006/000781
arylalkyl and C6 12 aryl; and Rl is selected fromC
-12 alkyl, Cl1-12 al koxy, d3l2 arylal kyl, Cl1-12
arheltamketargaryd (€8sl t2@lal?) er@is, eherrio?, 3led cgen atoagdrgreplaced by a

heteroamﬁdsglgeféﬁl from I&é‘((pcir S. Ex%%({exs:&g M&*&l ﬁ\lpfle'ie'}d%xomgnﬁ Q&C%J(lﬂil ufaﬁ@@ \ﬁ)ﬁ)dyl

bencimicgeiR R walaﬂdquvnolm g Isems?lwr ingioT gspigo. ey,
thiopheay1 @¥ylyl, MBSyl e, agzdly, ifo@szaml, pyrdzbly) isewagplonyl, piperazinyl,

pyrimicﬁrgly E@ér?ciﬂmsg h&ﬁérpﬁ(?_ﬁ?%?roﬁﬂg éFﬁﬂungr g}lj @'Z&g@% hogigdsliz Fﬁ?l thiadiazolyl pyridyl,
pyrimidiyh hprgonygmisling’s bqntfmaéoleaﬂuwémblr PHRagly coppiringlés Tlieé‘?*i@
¢ hetero%ﬁﬁee rof Bduise,lréters RlvapR §toﬁﬁs@6}&spoW1ﬁ§10 thb eromdvhib Rdt&oanG gxdups

descrlbg{ a%u'{) S gflrg ert%%g htet(e)ro'e:trye ]}hm%lt JIP l%ﬁessleterg lente hxg“\elre mﬁ?ﬁ}ﬁ e ic

c Bplew gpeeificdly stmdmﬂmvzl@salﬂmyylm @eterswlfavd hequmwﬁsze groups may be
optlondil?ﬁiﬂstftdtéﬂgmﬁlrlm,tMSSﬁﬂessh&ﬁtbi&ﬂts(lﬁscn@bbl@ﬁm ly, the netal

1§K?1u1%§el}ére|£?e( 1%%{%% %ona nkﬂf Al)élefnzs) : %)m e&n’af%m%s brT cyclic

groups \A{YALDRAR py hewrparym@@g)) the @gonaﬁgl(sﬁ\tug_n)t(’s) a(ggndep@nden@selezpfl ﬁcghcl 8
alkyl, Csls QI@XW@CHZ%P&%&@ Qﬁa%& an 11’13 % f&) SOM@MS ﬁ‘?C Qﬁlﬁ/l or

gands, % e same or di fferent
C(0>Ca|a1é<ylé éyeeeé%%,raemo 1@}’10 éhlfdg@% DR R apifre3 phepyd, phenoxy, -COzR
—C(ons elc&ﬁtne d_sbrremcsoHRE, (SOhE eINMGORS —@GNRTR('?\LIC@NRI‘N —SOZNR"Rv

I
i g PR PR TRl o St Py S P el
benzyllo Whelk,fifrerarple, agrduipapeaisetoechas gnd supstitu@l.-differeat sklystituen@&anllgve
dlfferexﬁ RY !)v R’ g% }IJSZF(@ Eﬁé{nﬁlle l%)ﬁgphﬂ gﬂ%ﬁ%g n@if ké%li%um@@ wkiSthRE Yo @niO L

al kox Opti o t he net al group Mis
SOZNT?&I @@@%ﬂg‘f’ﬁ‘&ﬂ‘ﬁi 2 Cu or Ga( OH). The term™aryl" is
u seaelhe'ramym istuged hedif fo réfer t@alicy@EroNpa in Hbthgﬁﬂghpandﬁbtaﬁd‘hecaﬁnns The
alkyl ng> %'EY}J be mqgnql terﬁ1 %m% 105 01t Brhe{g{othl%péé ectecf?on'gﬁ I\?&Bél géou? may also

group aVI ng

be mtemtqéaﬂtb én? cmB dﬁ%ﬂe ae;éfeltrwéﬁ bﬁrgis armwesea et ieiat ’ sucﬂ*h eforsde ol

groups ha\ingln8 R&eroatéH ineOUSR or dcable BrSIlﬂl@boﬁdi Mﬁlrr@'ﬁibnngM@‘Saﬂ{enyl” groups are

speciﬁcgag%l\rlllgrﬁieﬁﬁ$lr 5 ;t?net%lceed t?gencgl\:{sg‘l % as a ﬁm}/ailﬂgorn% fl’m g)fc’l Gf l ﬁ’(}%d above.
ai tenre”alkylf elpceinciysipy hajogdnpaliey] grleB@l@-IP@Ym@lptH@%rf@r example, have up

to 5 hydldEdh @loR@Feplaced bEAMIzsh didhs Afdr Abkble, WeQRp VBN ]kﬁ/l%peceﬁcﬂfy

. d4 carbon atons are replaced by a heteroatom sel ected
inclides om N, O or S. Exanpl es of heteroaryl (or
—OC(theter oar omat i c) groups include pyr i dyl,

bRzl tlar0]s Wade th rf&}%?fphé G, ncm(?m IMt the 'a@fl%ﬂuﬁ‘ﬁw daﬂtlam any

|ndoI|nI,|30|nd0|¥ i ndo furanyl, -
numbet ¢ficg s betgganl @pd 2. Unlgsy S&%M?(y Sfﬂf%o SYEP yfyly refggencs & ikt
meansbﬁ@ﬂh}ﬂ,@ire}férablwrsﬁikﬂl yl, isoxazol onyl, piperazinyl,
pﬂeﬁ?ﬂi ﬁcw’ als&ﬁ&&féé% 1 1 gr § &Ig géelfl ﬂé{'em ﬂgxgrﬁamj:})clgélﬂxl includes
I azo

i sot , tri di azo hi adi azol y
cycloaffyly 1?0&39}’°1an1|' #nﬁqcxfi%wny PIR ewaﬂ R mtrons YKot |haf‘fbfrﬂeﬂ
groupsﬂshlblﬂe@ xaddalkylhlkyl @i}bﬁ}isdﬂﬁ Yicloalkgl groagp mfyte iRérfuptedWigh 1, 2 b4A heteroatoms

selected E‘gx%%r 9 é/ IH%wevex‘ thte%, uclglg’a ”r ef ﬁ)hr%{ersgo (‘%CIX@Ly?g'Buﬁ)g flanif)Q To

eépond ng nov ero
heteroatom interruptions. Examples of cycloalkyl groups mclude cyclopentyl, cyclo exyl, cyclohexenyl

cyclohexylmethyl and adamantyl groups.
The term “arylalkyl” refers to groups such as benzyl, phenylethy! and naphthylmethyl.
The term “halogen” or “halo” is used herein to refer to any of fluorine, chlorine, bromine and iodine.

Usually, however, halogen refers to chlorine or fluorine substituents.

IRBO13-PCT
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descri bed above. Any reference to heteroaryl

inplicitly includes heteroaryl ene, where appropri ate.
wndoewe9speci fically stated otherw se, aryl, argi/anz106/000781

heteroaryl and heteroaryl ene groups nmay be optionally

substituted with 1, 2, 3, 44or 5 of the substituents

d €l cavedurigefeouibedNaisindiayeapidiearaien feendzsitipos. Hypytevenvdien y

compoﬁxuig §1Ita§(1: &Eéf‘ iggtexg&%%ﬁc f@x%as%hen';ﬁ o%@iﬁlg t@c%dlé&ﬂlefé\’aﬁdhmgﬁﬂeg@@%ﬁ aére
ita @S e i frR e SRt DL B i by o B

f Likewis] wBenabikydunds @iay Brishinlagayiber ofrégiboRER¢AYrms,Din all possible

reglols(ﬁﬁ’g}?%qlnpxtgest@re@paré Hélﬁﬂ@r from 2 to 5000 and Ris H,
O cyano, hal ogen, am no,

h)farrthdyP%anfemf 6‘?“ t, zhgﬁfn “a” (or K ”%meﬁsief.‘iuﬁhaspwgﬁwmg a”, means “at
least ofid1 @ioyone B0ortRine’; Wh@(e@)eﬁénﬁ “at leadDRIORIs WpecHiGDy Bdal/, this HBMDI not be
R Ny O )1&‘ »-CONR 11R', -CONR'R V, -SO
consm%ﬁ%lhfwgs‘%\ﬁ onthl% tg R' are i ndependent l'y sel ected
f rTéWPHWIF}@@@ﬁ‘ﬁC@IQ thy FeRIW CompREI (0T BFIatOREHGH as (§omgrisgT ¢ty |
“comp(i€s’Yshotle BbZLy)hs)rued\Ahﬁélﬁdmgf aOtate@ Xiagk, teger of SteLIPut 6@ BXCAIAMS any other
t one substituent, different substituents can
eleme‘ﬁo tggeﬁol?gtner ent R' or R' groups. For exanple, a
napht hyl group nmay be substituted with three
1,7ket§1ve|bstituents - S2NHPh, -CO 2Me group and -NH 2. The
r.ef,

l.
%%rf:%nt éx%(anglon flso prov%e an é X mlta%f' ferabF f thel.lﬁﬂgeat ule(kls T\gater lll)gsed inkjet

ink. may be |nterrupted with 1, 2 or 3 heteroatorrs sel ected

f ropdrGhse £t inR- COII}h)@ItI&{S lébélweg léIQMB luﬁﬁé/htﬁ&t&@ af¥€in addltlon to water may
oubl e an

t
compr%%g\yé psu«"tehﬁéc% 58 VFﬂt59 EIP%%F seqﬂgsaig‘ag %genrt E gtan(t plg":uﬁv}ers v1scos1ty
modifigs.pepEgatitsavéting ageotsireti@taoatiom i nt errupti ons or doubl e or

t rdo%l%en@%@yﬂmgﬁﬁ&éﬂ@&ﬁm am\é\@&%ﬁts SRR R4fer- so%ﬁafélé 1@£o?vents
ecj fi cal mentio %IS i's not intended t

e Byl EeRokesi F FARPD R EHBHO O e el b 1 BHPea: e
as ethyadno ¥igeol mhbrembidyt athéradilyiehd gtadobgonbaiind efhke sthilaheqiyesi a@hdbyityl ether,
ethylen%r g%‘é&%noaé%‘xe%f Jﬁ%r &L:tgtx | dleﬂ{;’ e éﬂgﬂﬁmﬂ&? 4 y?@ﬁ?emaleﬁxyleﬁ!:%‘ﬁ@ol lrlrQnoethyl

rogén atons re en atons
ether, %‘S‘é@ﬁﬁ?? élycoé ﬁ@mg‘r%‘l?pﬂ eﬂ@ce%zyleae elyp maql%ﬁqpmg}ﬂé@?rf fighylqng elycol mono-
isopropy ethdiChe§lend (e 6nboko-B-buty oo disBfi@r glﬁlétﬁmmﬁ) e e ethe®, tridti@fene glycol
‘mono- ﬁ )6 lh@r eth lene %#é}/kao-ttburgls {HIE antﬁxylénre] %B/aﬂ ﬁXAo-t%&&Pthp?gnethyLl-

| n’a er of C oﬁ a et ween
methouwé@é P@@é@? glyeohmpipmethyreiber. onyiepsglesel mogpghyt ghespeopyenetglycol

mono-t-BltH yililler s ofstol hﬂ)n&hiﬁbbbyl etlﬂér%fr@iyﬁﬁkl SHycél mon@-lsk#bpyl eliRg
diproptﬁlglgeglyﬁg lrnioﬁomefha{ e%er, e |% )}IF monoeﬁlh Jrherggl rglfgi?en? %g//c]opmono-m

r m C es C
propylsthety diprepydrat #ydol mtamsoelyml erbdrkeapylenegglyod prono-priutylesthir, and
dlproﬁ@mnye@&ﬂogmb@ﬁ eﬁl&eﬁﬁnamﬂe mcétmm&@am@dhhxﬁlfogﬁ@ YBitol, S6#6ikAn,

T I e
O,Othgr mefusvatdflmlweeqrganic hdvente ioiulapptal ivkiy kuth wﬂhblydone N-
methyfp%cﬁlﬁache scl:aﬁglgétaqa hlﬂééhrlg{llﬁﬂftﬁ smﬁ)YahQ %k@f}ohlﬂg tNeer

terruptions. es of cyc oa group I ncl uée

dnneﬁ&’%’l“&iﬂi’éﬂldwne a&%@@éﬁ@i@?ﬂ thergofic| ohexenyl ,

cylml: okiepiyd e tchiydin atigh-silagaakydouple &@aﬂ;&, soﬂ?&hﬁwﬁlﬁf dh serve as a
wettin %éXt o?ﬂuﬁé!:timt %o?%n%%f?%%vgﬁg rre?elﬁ?ﬁty%}il \%%t%% Proseprg e}é ho t‘meomke crc]);mpomnon
Such a hrlﬁlrb@ﬂmg %atqyﬁ@@blmgaeic ﬁolre@t ipgdydet ong bavise g bejfingfobigint |1 $8C or higher.

Exampsiédlo©hé Wfer-sEIGHMdrERic @k tent lﬁdﬂn@@boﬂ H@lﬁt'oﬁ 80@&@1}@3& are ethylene glycol,

pr0py]|gr§el g%fgss dlethy{er?er g yc‘c:)lope%gmet{lylene gI?/col trlmet errxleegl}?cglbf Eutene ?q d%ol 2-ethyl-

1,3-hexanediol, 2-methyl-2,4-pentanediol, tripropylene giycol monomethyl ether, dipropylene glycol

monoethyl glycol, dipropylene glycol monoethyl ether, dipropylene glycol monomethyl ether, dipropylene
IRBO13-PCT
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| RBO13- PCTChi ral conpounds descri bed herein have not
been given stereo-descriptors. However, when conpounds
WOoreop7/0098t i n stereoisoneric fornms, then all pPSEFADGR®6/000781
stereoi somers and m xtures thereof are included {e.gqg.
enanti onmers, diastereonersland all conbinations
glycol, irfath}lerdigtygol irasemihe] atfiex tetrnaiylead giycpl, tribthfemiclya], disth@lane glycol
monob\%q %&uﬁgﬁr %Y(]%i(lln%eth}g etﬂer| HﬂéﬁBﬁhe é:fycolrn?&bxg%ﬁy? LR Iu(fpr%pylene

ossi bl e re% Ol SONMers_an
glyeol, Pﬂl@?héiﬁ’f‘e shieEls AR CROISERr PGS Hi 00| Oagnb%meryleaesimol isppyepylene

glycol, tsecrumenaglyc(opn Abamiediol, 1 mbmm@a&le}ss -Sal@iedas 1,606eamdios ER@rad"
erythmgehp%ﬁt?e@ﬁhql a{?aa%&bﬁ%%l%ns tﬁé}l&f”"t ‘one and only one". Vhere

one” I's specifically used, this
s Hes(iotdl viater-solygle etspae solvard cepdentin e mdgietinlf i preferbly ahpuigrio 6feby
welght Giefd pmférmm 0Qé 30%11')y welgdhf, Gade e tdth e)kss&ﬁpblslﬁdn@ ation, the

S{her Sul%:lgl Iettu?gga%gnt o&g%néeca%t athllcg chéiggels ﬁnﬁ?udgxﬁ xnnnpogacsl}aé%leé, d

aprises Fu&y
oligosaeqh@msmnd pAlysacelepeides pand éftreﬁlvesbmwﬁ@tg realtédly pdibiig), 7ahlyl lstahyeopic salts,
aldonic@ti@BBic acidgg,@ger or step. InkJet Inks The present

| e tlo rOV|des an_i nkj.et.ink. Pref ab
ﬁ‘?é" "g‘f }“E R4 és"a“ RPN BT 1Ry Pe PRk é’é Mo e
recordmmkqd@m Puitkblepnpress inFlodepolsingrigwdohol kinp\wers fglthbietherS) and/or 1,2-
alkyldleli E%r@iek‘ 51%u1@a'3g ol&ﬂ}dﬁcda@oﬁdl %yl Qtﬁery\ﬁ'g &ﬁyﬂlenggiycopﬁmﬁktﬁﬁ ether,

| Ves SUC cQ-sol vents, bioc , sequest er | ng
ethylen&é‘éc‘r?i wonol B Ene gheoppop L e@l?f%%ﬂ@imlwomﬂfy [ghegierae
diethyl¢pe plgdol mmtompethylethbs, digghydge giy®] menoethyd ethaiglead gtycol mono-n-propyl
ether, e@?l'er?é%ll})éﬁ %ﬁo-@&ﬁ%ptyb’é%? aje'éhyler}é@fy 1 m%ﬁU- Lo%yl%{hgzaalllﬁene glycol mono-

sol vent s ter-sol U e organi cC sof

n-butyl; e‘ﬁﬁr} (Bﬁ}é/le@ﬂ_ glzlco(lﬁnﬂxy)rn @Wéeﬁ%préethyg%gfl\ycglén@? H'gl‘%ll ether ethylene glycol
mono-t¥bety heehan) icthjderHe &yodl mopd-naDaher, laﬁhdlyﬁ}-métﬁ(p@mﬂﬁnol Bbpyead glycol

monom%ﬁlﬂ%{l-&h}g%éfeﬁ oﬁho%ee I%E gc?eg é}/cﬁﬁLne%gtcﬁ% x ntg% &ﬁeli] %¥dpy1ene glycol
mono r\rm%bqﬂtey leéXlWé glycd ppger 1@99@131;} |e§}=ero¢1prmykm@¥quonémwe@ ether,
dlpropﬁdﬁeélﬁaoﬁmorﬂbtﬁﬁ bt%larediﬁo;@iey&g)}colﬁﬂiﬁ&mpﬁ)bﬁyéiher?dl}kfeﬂylene glycol mono-

1soprop¥me§1t h rloerl]e%e %]y%??m%no-n n%?ﬁﬁ% ene hrf?pr lenﬁdglrl gl h ono n%u BYSHY eli Examples

no I SOP
of suitaplp ﬁéﬁlkyldioe my Pepqetangfligiend 1 mmeédpﬂ@ psHietrast hesralso bg teipptedfeom
sﬁaigh@héi@@dro@ﬁﬁ&;dfbis@éﬂ:ﬂ’is lgtpl’tﬁﬁnedﬂli, €l Bdﬁl.n@cﬂﬁ lgﬂ-béﬁtﬁlllegiolt, 1,|6-hexanediol,
NnMno- n- eLner., t nmono- n- puty
1 7rfet ot el st o R B Y P2 sPREPR ot by ene
gﬂ‘l}e@@pmmgﬁ’mnqtralb u'ftpydfer@bihethe rafigerpgt toy2D% bg weight, more preferably 1 to 10%
by welgﬁ?toﬁéﬁ%hlkétt&ﬁl%kcloﬁﬁdgﬁw ?Eel gl %/ﬁOl WDnOfTelt hyl ether, |
p ro n CcoO nonoet ny et ner ene (0]
B’EF%Y Xl%’t REPn 2 BFEEVFER e "i?%eﬁ’lauyr%ﬁ’b“"ﬁc sg‘f%ﬁ §qtive agent
and/or enomemp siypfecpytive agengUsetd tnimBrafacsapveapynts irgtudesufonic acid types, such

as alkarg: >Lﬁ)1{)19F Xclxcﬁsg@s Q—lo%ﬁlglxlfoﬁ}g E%Stb ¥1|ky1§ Flggéesulfog 851? QQ@ ene

nmonoeét | pr opy

alylna PespiEaHisyPidse f%i@wthyla#nmee B dew@lsgllfoy@emw Avdoalyselfiie pydr salts,
sulfatecﬁﬁlﬁl,@ﬁlfateﬂ oRE| Iﬁil},@xﬁ{hyl&@aﬂcmfbﬂﬁr JaHiR1dleytdr s A1, h&boxyﬁcﬂﬁld types, e.g., fatty
acid salgsléc@{ ag‘lgﬁl/sarcosma galtg c%,;fhos%)u?r%c aclg) ¢ ge\{ lygegs;sgtl;%:a% Fli(ngshgsr%g(:)r?::e%ter salts,
polyoxygfhyiererag{yl qﬁl@nm@@@rmeeter sgltsw;é glmeroahca@eﬁms@r saigst Speeifigtxamples of
the anidnfcis@€RE Rt ag@ﬁb@re%%ﬁxﬁ’ h@@@lbe&éneﬁmte%&hﬂ ﬁb%ra{eha%a gof .

ter solub e organi c sol vents i nclude
pd“m%%VFW”ggﬁwgﬁf ate YRHUEL S pyrrol i done,
Npwita i hqpipnic @)h'famtm agenis pindd edhyteasgxide nduedt kypés, wel foxi de,

polyoxy%ﬂxlyfeﬁ?s' a@&?@theﬁ%ogja%le h?l@ne am'yﬁﬁelﬂw othBYs QGQ(I»JyQﬁ‘ern; alﬁil esters, and
n}e -2-1m azo |non% (i) nbi nat 1'ons her eof .
polyoxyeth ene dlkylamides; polyol ester types, such as glycero alkyl esters, sorbltan alkyl esters, and sugar

alkyl esters; polyether types, such as polyhydric alcohol alkyl ethers; and alkanolamide types, such as

alkanolamine fatty acid amides. Specific examples of nonionic surface active agents are ethers such as
IRBO13-PCT
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The inkjet ink may contain a high-boiling
wat er - sol ubl e organi ¢ sol vent which can serve as a
waowdrioeysagent or humectant for inparting wat ePCT/AU2006/000781
retentivi ty and wetting pro&rertl es to the ink
nposition. Such a h|%h bo wat er - sol ubl e oggani C
Polycwt%m nopy{pheryd efker SO SRITG O‘aylﬂml PHY AP REtYoe defseyiphenyl
etherQfolybitygthéne alkXaRpdies pdfoxydielenasien «thal polyb:eetayl@a tiug ether, and
polyo§?zhvfegé ﬂ@?\{lllerg% 2 pplgdxgéﬂﬁ%npmgn gth&{ a}lg ggetgh&Fh JA gglg?g(r etlg{le'ﬁe oleate,
polyog;gqﬂtymlﬁwegﬁg)ogrpysyetgyleneld}sﬁe%g,ﬁ?;'pléaﬁ éau@‘feyse@ptan monostéarate, sorbitan
mono%l«ﬁté! SRard seﬁlmdlba&ﬁ pol;%xﬁlﬂ%éhe mdnoJtehke, )é&f@@b@lethylene stearate. Acetylene

glycol's ur ace agtﬁle Tlgelff% a%? g? getrhrfletkﬁle c&% OLF'P (?%%1%4 Oéé ?q,ﬁletfxyl roctgne]-3 ,6-diol
or3 i:lqilpﬁtbxiy’rhe?fye3g’l y’emlsw’mn@ét hyl et her, di propyl ene gI ycol
AR Wi nﬁi{ Hﬁ{am a%HFAHﬁW |f& B@usﬁ%ﬁ@%ﬁ‘tmgl 3Gt&81e pH adjusters include

L T D T

sodluetﬂyépgenwbendprmmg@;b@uﬂte pasieh hydrogertcitbmate,dithénhgalbenpge, sodium
phosnga% cp‘a{assmq)a&matm tm@{l B@;pha& raoegsﬁl&ydn@m%geqwgp% dlpotassmm

ol yet ene col s havin nD .ecu
o el o ST B e BBy AR iborae
potaskigio bydrggle@hthalgé yeigbtassiiyny trogeatatrate Glnmodip; 3adanigeseaib@$ methylamine,
ethylgmlﬁe ngtﬂﬁﬁ' Q’{et'hylgrmﬁe G%%ﬁ?lgﬁﬁya Qljls(hy@o%};n%{h amuﬁﬁ%&&% h}fd@dchlomde

pent ae /t h and nbi nat1 ons "t hereo
triethgpelagyin ﬂlﬁ’éﬂlaé““%fr ‘Ej%{Wleéha%?%F“SBUPﬁa%ﬂ%In“i‘enb‘it%eﬂi‘al‘Wéj’“é{‘e
morphélie, |aﬁdpad$p@1imi@1 y about 5 to 50% by wei ght, nore

P rO eTLee 15@9 lnX( ni'a9 ﬁo%c%%g/ % p%c%k{? éuglhe;s ’beregig’ gc@d & &lérgb%eﬁe%e@chlbﬂﬁxene

osItion.
sorblh Bdeprybsnzois eth@dw@ékvéwm@@ 1%P%@lﬂ%ﬂﬂmﬁgme 5 d-sothiazoln-3-one or
4 A- dmﬁ@&a&&makl des, oligosaccharides and pol ysacchari des)

q‘h dﬁulﬂltv L ?y/ 50 con a%lrlas(,)f %wgterxr% rTPsucij as thalene(alrar%%netetra}acetlc aa:id
xyll? yaf uronic sa I*donic acl uroni c aci

ED®Yc.) The |nkJ et ink may al so contains a penetrant for
acqsl ﬁlganﬂkrﬁgy PEBhthiAk g‘gikt Otygtd RerdBE emupregeﬁﬂe of $ioRt d:xp&n

t {
avenf i A s ok B REPE G S htE d e grongheg gpomes
any singlt oxadek yéneknied ig the Eixmitpdidis dgé melerutcadyd depye myitigdhes their degradation.
An ek ghﬁlgle%)&%/ n qfemglr@ ad%@dg@&lm ﬁmﬁmg@/&gﬂadaM%mVahd retaining

et her ne nonoet et her,
its I b%laﬂlg ) ﬁlﬁl? Fl%&%/[’r;%qrablye{hﬁ §}P£% 8xy§?%810 %ﬁ.&? ﬁﬁn ascorbic acid,
1,4-dtdbeyclaiet2kicege (DABCO)Y hadee(egl spdioh azideh hivedideyok tryttdphan,

di et hyl ene gl ycol nonoethyl ether, ethylene glycol

nono- n- propyl ether, ethylene glycol nono-isopropyl
InkjepRriggers  di et hyl ene gl ycol nono-i sopropyl ether,

et hy¢ gexent lvanaad alsoproides ab it priﬂteh@mpnsﬂigaﬁ)hl)thdamﬁ figldyedhunication

with E@%gf OHC lgly %{VO? R’Jﬂgrrfllh S%&Pyﬂ e%ﬁ' C %‘Jﬂ%‘gégl Eﬁ Qé&rﬁ)e above.

nono-t - I et ene
gl yekist P%ﬁosufhaé ﬁxﬁlwal wbblesjet ang pﬁ@@hgﬂm P“WW%‘&W‘BW&Y&@F art and
will RFORy oEﬂHEskgied/}G‘eﬁbbn m&mﬁ@&yﬂal @b\hleclg.e ThE @ﬁyelr Blﬁf:‘begﬂ hyeBBbeed inkjet

prmtglmﬂe ﬁmr%é{r is preitfere%gll a pﬁ%\gvg)d¥h rPenJ?lt%r gre errec{ ]Pikén& prmters anLaJ PXI thegcgs :}(ie/rgl%e] in the

presqtrbtn@nmog@s ﬂ@g}bled othedollowpi p?tmbgnpb%@onglay ewhlqlmmmwyﬂed herein by
referﬁ{cbﬁﬁhelrgdtﬁyopw ene gI ycol nonoet hyl ether, dipropylene

n- prop et her, _dipropyl e col
10/3%& sog?%g@f et h8¥727?5)r opyI éﬁ/é&gﬁagcol Qﬁ@ﬁkyn but6§?9334
10/3e668r , AMB02ITPr opyba@ds gl ycdb/3e2emd- n- B0BYA.61&8t herl0/302,297
Exan'pl es of suitable 1,2-alkyldiols are
2- pentanedi ol and 1, 2 hexanedi ol . The penetrant may
P”’”éf"élo be sel ected from strai ght-chain hydrocarbon
di ol s, such as 1, 3-propanediol, 1,4-butanediol,
RBoi3-Emrpent anedi ol , 1, 6- hexanedi oI , 1, 7- hept anedi oI , and
1,8-octanediol. dycerol or urea nmay al so be used as
penetrants. The anmount of penetrant is preferably in
the range of 1 to 20% by weight, nore preferably 1 to
10%
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by wei ght, based on the total ink conposition. The

inkjet ink may al so contain a surface active agent,
wespeoimBl y an anionic surface active agent anedDAU2006/000781

noni oni ¢ surface active aggﬁt Useful anionic surface

active agents include sulf c

acij such
Ak it PR Ry ot PRt GeBRRS of HB T Ror gt sch
other @Il akpﬁcflﬁr&lﬁﬂﬁiﬂfhéddn iCgpidalty, the partiegd ICs can vary in size from 2 inches to 8 inches,
S0 sevgrﬁllécha&gﬁ]}éxtl h an e uge%% %anlbec sa?cin(}xi ’paé%%ﬁ hrﬂﬁhtﬂéﬁht P 42 two printhead

sul fosucci ni ¢ acid kyl'sul furic es er
ICs ofgnd & mc@gpfaa(i frchss, oS ang  [igchgs é(alllf.bqeélftid ﬁ%create an A4 printhead (the notation

is 7: 3PolSMQlXﬂSe§ hyd 43@34)&& lsydnd @t(htey cosbinftiohd canewtveed. sAl A% printhead can be

constrg(ft(f{jyggglr Ic%xg CLS tg%@'lead m?e e<i11 8 &?:lt dyflc)lgggg galgtotts gl?o%%raphlc printing,
parncslmmn asmezd, kl}wlbhpmﬁmﬂs jcan l@sqs@r I*smllt also by ép%segﬁéfhﬁw %ﬁ*ﬁé@ printhead
Iackéﬁlculﬁ bhEdre Q&%@ﬁ@ﬁ éu%ul@ SJa@ilsofba hute8 to a0K16le the required printhead width.

t h p&%ﬁ"fp{:‘)r@ T’;&‘g g?]ﬁ the epug]%ead SRlen%\INfble Qes )%gcm%thex%fexggce to Figures

are Sso
17 andl 081 e prinemizZE ekes|tifedorat of an %@d@tmmﬂl Adabat séowram a iggre 18, the components

of the%%ﬂ{&é Y%8d e Q%uﬁl)lk%l&mt%; DRI a Eibfeaice 420 fic UBiBlbA molding 423, an

{ t
ink d]éllelP]éﬂéte g%oél::] % gl%é(f‘]&d)agthea? ;%g)g}gméér ngeg%xg lpru%%?/(g 1tn$1 %/rrted circuits (ICs)

425 a8d 40%) an@bldessi27.pol yoxyet hyl ene al kyl phenyl et hers,
Po tl(‘lyeosﬁgﬁ%g l&bélnﬁ&’ Q% £ Kdlbe Bh & om AP chuitnd ﬁﬁ@cé’r}éﬁ Ly Eﬁrﬁ@al or plastic, and

ester ty such
can ba pwﬂede@q?l@qd§r Pogaeidﬁlil ilnarl;l)ﬂ]all Wl %BeSiu@?D megpher 48{%)8155 gel sﬁro g enough to
hold ﬁ&t (ﬁlieS cofppdnyid ethe taypesiate Saligimeats replqu/ oy ehclh otharl wigho btlffemng and

| K eth | kanol am de types, such as
Suﬂéﬁ wnﬁ%i? g 9a0|d ani des. Specifi.c exanﬁ

of )

no ﬁh@)ﬂﬂmblesﬁﬁfﬁf %édsé]?:@t g of dherhrigthepd 420 pddpelides fi aggEsecond clectrcal

connécBlﬁQibg hﬁ’ﬂﬂ@m'ﬂl@ le@ﬂidﬁ]ydoﬁﬁaoﬁ @y hnjahiem ydrregiolewith flexible connectors (not
oxyet hyl ene oct enyl I I
B I
with pasfesponceet dwlufeqweneetpre y%pm etSq%E cfmzlyfoskgﬂét) hire ﬁ@m |ﬂ§§.°l}1?c chifp passes
alongelthp Blkotri@NEhnitlod QXY aldieh efne 1sad1§ﬁ)fﬂute&&d'1&l§pﬁctﬁle effis of the first and second
eth ene al kyl ethers) and esters, such as

bl S

Sene ol eate, pol yoxyethyl ene oleate ester,
polay (shw@tnh Viewn a9, diesttledistliution moling $rindluse eplealits of lngaigconduits

430 ﬂg;&%ﬁﬁagt@ggl?i(w %thrpd Lan mﬁ&@cptnﬁ E@%vgﬁgxg kéireﬁsaﬂzed air from the air pump
e ORI T ———

lengtA @F ¢ enkadjerituson soidihg 428 distribute the fluids and air from the conduits 430 to the ink

dlstr%utg) gla% 4t2$ t Fﬁem(ﬂ 36116 ér Q‘? %ﬁ%ﬂ @m%ogz'le@ l140 formed on a plug 441 (Figure 21),

-4-0C ne- -di.o
whicly p@gwtﬁéfqﬁwpomdmé%%ﬁi@f Bpvo) ﬂPafi} %rrn% be used. The
in kuhe Hlsﬂrlﬂlkloﬂ‘@lylte @pN1s i ilthiape camdiruss revonfigured afakesfluiids gravided locally
from%_e| i id ape d’(‘u!es 21 aﬁ&l d1£tﬁ§lt xﬁQ%l%ﬁxtaﬁeﬁ SistkiBGibv G ertPR25 Linto the printhead

as so roxi de, potassium
ICS@ymdd%ﬁ@éshOWMnWngfﬁzﬁ)ydr OXI de sodi um car bonat e, sodi um

hy dlrh@ Gehteeal ll@sﬂ atseand PR aSpodifivrea rehd ratrd, aq.doa‘rahsﬁ Grpontact with the
dlstrlpl?ﬁ % t‘%? sopt autlkefrom ht Al lillnll cﬁs%ﬁbgg{ﬁaa%ﬁtmgq m fed into corresponding

assium p phosphat e,
zmapu$assﬁmwﬂdﬂhy@m@g@ﬁbﬁééﬁﬁé@% di pot assi um

hy dIFh@ gepaph @ﬁ%ﬁtwe@%h%ﬂﬁaﬁl&&lcﬁiu&ors @&iitﬁﬁﬁl 16l plo@deadriat eyrrent to the
actueﬁgf aflstgeim}a%? al g]}:)%&é o?d?lpﬁ g]m {I)etaqtbelbw)s 0}95 l%o% ; alpglﬁ-eaio the busbars 427
are rhyidl¢dogypusition 4t vdeteed byeansnwet 433, andad bﬁh@nﬁ%@ wrmmmwmgs 434 of the flexible
pceB}. hyqq%[ﬁ@bg}mo%@m@me Binthest 185 sl idpdsmen. tri met hyl ani ne,

triet am ne ris(hydrox a

y ASOHITORF & Fis 18 BT AT S BTGP b eHtvely waapped around
the @lhe® tdmpomhie anedba noldigy théns inicest witagad @l Megtwithstanding this binding effect,
madsbyt di et hanol am ne, norphol i ne, and propanol am ne.

The inkjet ink may al so include a biocide, such as

benzoi ¢ acid, dichlorophene, hexachl orophene, sorbic

aci d, hydroxybenzoic esters, sodium dehydroacet at e,

|, 2- bent hi azol i n-3-o0ne, 3, 4-isothiazolin-3-one or
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4, 4- di met hyl oxazol i di ne. The inkjet ink may al so
contain a sequestering agent, such as
weedwylexredi am net et raacetic acid (EDTA). The iPKj/atu2G00k00781
may al so contain a singlet oxygen quencher. The
presence of singlet oxygen tfuencher(s) in the ink
the syngeytmersber #d w@mmvwaﬁm ER R SR d‘gfe"t}l Gf the printhead
420 Hegragde. The quencher consunes any singl et oxygen
% S ﬁg ; ?otm?sdof Prmtﬁegcpno%%e% I( nhexéxyal gend gctu%top’){ag%n@llb?e%n%% h?ﬂ?eq element
actuamr”apgmeble Ry Mhmyeﬁeqdéescm@d dweamﬂa»ge@aéesqr@?d m ni m zi ng
degradation of the dye and retaining its | R absorbing
properties over tinme. Preferably, the singlet oxygen
The"g‘ﬁ@ﬁ"gﬁ}é?‘ “'s sel ected from ascorbic acid,
, dn thd thermid bend edtentdr,Zhek i9lypicdlla provilOABGEe arrapgprokathaping gpozzle
chmsedbrkuml@aﬁma a th&hﬁltwem aeﬁatetrcoﬁneaféaltt@pﬁbame pdsRbnL® yithin the ¢ chaber.
rinters resen i nventj opn al so es_an i nkje
Thetg ﬂfigva‘foe FF §f%ﬂ ao B9 Sitchiab o e Pzt ehoo Wm&eéeﬁ%
embaoginteh lmudésea&tlcm therinakbendes@ptoroihich invludes @ isgries efitageredyportions for

prov1'aﬁ€ ShiQive h@aﬁﬂ&’&f‘a%&ﬁuﬁ@e &a@é‘l 1L adnfbr i@%onﬂ&%%ﬁ td tﬁ’e‘%ﬁdcﬁebv@é’& -arm
printers, such as thernmal bubble-jet and

receipgd é*%’é‘l‘ %%%“F‘i‘ ‘Ea”pﬂffhﬁ ferrle Chaﬁ’nb% WA ety SWhhﬁs AR Shgpt soghig mate
substavtibily Withnhspaaeds obihe fldién thdiokdleadaier 80N’ S conmon gener al

kn Q%ﬁ? glﬁr?_lfl%' etp ﬁlﬁﬁgé ﬁga? [c) HRYe 1%12 rx@%? gcﬂ&aﬁpﬁﬁﬁaﬂgﬂﬁéﬁﬁe basic operation

prlnte | Nnte pre agew
of 2 RopAl¢prgpeempt %ffﬂésr Fadimer féPOZﬁ‘P Flﬁfné‘?%O]alﬁBmﬁiiqdrﬁﬂlfﬂevg@glﬂqS@% by means

of anlilﬁcﬁnlbtl’dhzi]ﬁbﬂ%q:% WORE Bdn bl BIVIRE thrdgh S Fer dx&ﬁtﬁdtel daelich the hd¥@le chamber 501

at .
rests 'Pne nozz el ng Sﬁpgurthep Bglu a | 1r(1)k ééctl(% port 9§4 amn& J"Vlhl% u%« >1/eemscus

pora e€rein nce’‘rn thelrr en
fOl"m;SlLO/SOZ 274 6692108 6672709 10/303 348 6672710 6669334

10/mReihbfs3z1d Qfal%@az 5(571; a ﬁﬁ%géﬁe{h&/ 580 Jnicrli® mﬂe@/oﬁgae(ﬁa #n actuator
508 térg{r;é Ia§1|012 1§/? Z‘ﬁ ggl (Ié}'t \xllloe ngzrzle C a}%g) %OF%@ ac%ba eg(;S u?c udes a%eat%r squs e.8. 509

locategradjagppitintrecdd padfic@oénpostesde hTIePWEfFlOuSzﬁXﬁd)w mswstp@g ew dt h

IO r lvﬂhh@ﬁqesuércb’tp bjG@L hr)Sp fré@e REBtRREE 561C 1@1@@@1@&@1{ Bigdrd22(b), the
nches to i nches,

heate& BIFPBF %‘Pgt?sir%ﬂ? sg &30 Bréiergg atmeloexbaln%% %g?e?%gr tﬁe léela‘tex;,_.{aeans 509 itself or the
othenppaxgiemiotithacprioniol em duilt Fom metedaiyaeng aﬂogm:\em&ﬂfﬂtmdf Whels thebend
efﬁmznc?ﬁqleﬁwagches 2 and 4 inches, or 5 and 5 inches

cou be used to create an A4 printhead (the notation

% S m | ar Yyungg' anblodulys: ) (CoeffBican /s tesms) Expansion)
r%fq SR En be used DMRirP3 pkAhPeBBLC atphary

const ructed from8 and 6-inch printhead int egrat ed

Ci Pouiably maferil fas sba hygleeelermots isghvorroupcpinlley viividhigan hedprmed so as to
bendg@fagslnﬁgéhgr ly in camera, smaller printheads can be

Wi reci at ed that sin

or 1 erenerae s B TR RER R et o PP Pt s e e e

of activatiguard reagnifaivt thb pagdlp endiig eghclt that sipdii theymeal tipensiogopepmigcpost 510 result

mla@gﬁ%&g@qf%%@eeﬁ preferred printhead enbodi ment of
inthead will now be described with reference to

Fi di Her hater preans o apg C"n}?@qﬁ‘?nflﬂ Pl oo cakese gefEnl Pgpas] igpressure
arow@inheghkomgatue Sasnitich efsndsgs tllusiatadvim HigurePR@) tirea rdfid mén@. The heater

curreﬁtqggﬁx%gfeﬂgﬁlk%fej e#;t@(?od? tﬁl}tpla %ﬁltfoﬁ%lﬂggﬁé I Sf?o q{lﬁ channel 503.

an 1 n uti1 on
o ISesFRyendp dhe pageils 39K s dFagfﬂa%tﬁtagwelama? iés quipspent aosrsewe”“he
deacplafidilche@d geRAPElE dfthefikisb thafdtz1s eanbe, n{elfmm @@dmentum of the ink

outsﬂe;}%ﬂergzz%[ rlengan Ithre %(l)'lriretspsbncgilllg%%lkﬂ%\% ?esxﬂg %1 a4g%1§eral gerg ing ﬁgreakmg off of the

drop 512 which proceeds to the print media. The collapsed meniscus 505 results in a general sucking of ink

into the nozzle chamber 502 via the ink flow channel 503. In time, the nozzle chamber 501 is refilled such
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The support nenber 421 is can be fornmed from any
suitable material, such as netal or plastic, and can
wheooeno29sded, nol ded or fornmed in any ot her waRCT/AL2006/000781

support nenber 421 should be strong enough to hold the

ot her conponents in the apPftopriate alignnent relative
that thetpositimdFigitrd129(a) istagdirseackddiafid thevioage chabes fs sehngdngnienty fdr ke
ejectlopgﬁamﬂgp@gpgﬁm(a whol e. The flexi ble PCB extends the

the printhead 420 and includes first and

s@@%%? @Psgetﬁ%ﬁ PN bR LA g Enearay P 24 Mustees
sectiondl lvie@ttirou@h bn 0N bfNOiAR gang2Benbofdigd2 23 .Clateesfomg thahinkbering of
elementsgnne& yeint?o(a{llcggﬁatsgé’eﬁrega%g& shown). The el ectri cal

ctors 1 nc e contact areas 450 and 460 that, in
uEEstly. dheacprsais0s s ¢ siries oHaRsest 2SR 16 £ Hshiel} daggprise an upper
glass pﬁdénﬂhﬁorﬂﬁﬂd’bﬁﬁbrﬁdi@mfe}ﬂﬁfo&heﬂ%ﬁﬁ@ oﬁhﬁtﬁxu(nﬂﬂfnd&iayb‘t\ﬁw Algafafively a

copper (1:1{0%%% ?hf%gla Iaé?la chpr%mgk ca%% uttil[%?c} UL%%C dﬁ %a(\:/ea (!.1 higher bend
efficiencgspect i ve ends of the first and second printhead ICs
42k tﬂ:ﬂlgmﬂrgtﬁde I&r §1|7 @il tlalﬂzreﬁ |f(91!ﬂra@d duch ﬁﬁstivmfeatmg takes place near an
fl’ ut | uaes

end por?if) i thae post (5: o é\ Lﬂa en 1 % 423 é{le?%]asssqo%'tlogsailg age lmgercdyg)}/ ftecI at a block
portion$?P whléualao miogidesi anrﬁeplameadi stiuptiralsmppoftifor dteiactedfor a¢fd
p Irﬁe%ycérl Infegidd sgst fealty MEMde'Ep 1@51 S4iRapRe® %afohﬁlglswlén aRfelongate
ea ur e uj e
and ooy Rl 1P L5t oo s e e i pSgha it P BRERoTS s
maximggds Blots bug defmed rebieeli adgeedRBpentil siits 5 Blrné altowdorfslight differentiel opdration of
eachac@tfa@f@@%h%@&gﬁb Eﬁacélg&tuﬁtgrs%&e ink distribution plate

he fluids_ and air_ are supplied via nozzles 440
f EPetﬁé?fk Boytiop 56? lﬁ@}“e&"z?&“eftﬁq t@ et %’né%) The armR0 ﬁl“if@@ CocEyd fp the

paddle S&T insis pilemdizivghadeddet by(meabs of heluire)z. $20 féried i thie sitledf the Tévele

chamb&l I5§1t r’ﬂhp H&t 9}:]13 Qésg'&e% géﬁ%r%ll)L 3 n@te%'g'lg Sl!lr Y&Eh tﬁ&d?:?%ﬁd%% taéhtg Phinimize

confi ure gow oca g{ rom t
opporfih 7 %@Fﬂw% ik groqnddliedrp @t Thayplt ‘e heldhesrerelhigibig e nozzle chamber
501 vissnitct efisidlieSfbdis abuihd thsicdpEr t ures 432 into the printhead

I @1 4%% dQsﬂ%i tﬁégua{e% aﬁb&\ﬁma o{l]dug 1v9 %%x%{xt%s aaSsad tlﬂr% n%rﬂlle tﬁaﬂl%% nitride

are positi one
layer 5 h7e‘{1w¢s Vitgig e dloek Rertion 5 Prrenngitisg joiadensr 6MOS |1aaﬁré0mm0h§éowdes the

necessafrflﬁivei 4K ccfnﬁ@lﬂilr&lﬁt@/ ferfelnb e atthrgbihdnb Uthl GdRdRBRY cﬁMnﬂ‘ésuﬂﬁg heating
of the 1}1?]1de I%yer gn 1? railcgacant(t)o é) prfrgg?(? \91'9 cgll 0 Its 1&% éetng L esgfgrrcg ej}ﬁn}g 1) :Me]))arm ﬂ) and
conseqpential gjiestioh 9f i qyheftha perelke t59/4 d‘bﬁdﬁféeﬂéros isppointed dn@pes itt the usual manner
for an iPEQBHAG ablpreM sl HJS&@)QJ to the actuators of t he
pr.i nt head ozz es 11ﬁ)crlbed in detail
612?51 Ci

S ABF O 5 s G5 e Pt B e
Figure ProBdre is Binstiated orasly eqeidbnbdvagous ook eiew 488Y coampdsesrhulfipirtitk epntibs nozzle
arrange¥nt¥\6 & Ru b PR Gu'M ﬁ%a&@ flne@fo ot RGorful a%d%la@anp gg)fl%ﬁgse, ARGt

usbhars Iso hel the printhead |Cs

tyPes OIS FHe °rﬂglat§drf6‘5\'ﬁm6 Bdpolpramess flar e 18, when assenbl ed,
t Mk dohsuétioh ef tIREBatYRA syistem ééanthﬂ can@togecdmiliaing elarglird MBSt he
technlq%snlﬁ'Bugﬁ gﬁ@lﬁ@l@&ﬁﬁmﬂ h%@tﬁ@&éﬁs &%Ltq)'uﬂg Ug @ E@ 1'15‘ ethfTa&it ‘ﬂﬁe{ge @egtlan

st an
Methoc} @éé}?@f%ﬂ@ﬂ’ HB” @a‘}ﬁwﬁw aﬁ@ffalgffhe@&%sf & \Wiva ge B‘Hh’éfoéi?"rated by cross
referenpd. Oporti on of the required stiffness and strength of
the printhead 420 as a whole. Two fornms of printhead
nozzles ("thermal bend actuator” and "bubble form ng
Bubbledigrning Heslep flenent 4genatgat or "), suitable for use in the

PWiltdeade exalilDad uAibav @001 b bubbie Wkt BiesClldeR Aetuator

compn;relg glrlOZZ le pllét%rl] %tﬂ nozgles 1003 therein, the nozzles having nozzle rims 1004, and apertures

1005 extending through the nozzle plate. The nozzle plate 1002 is plasma etched from a silicon nitride
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In the thermal bend actuator, there is typically
provi ded a nozzl e arrangenent having a nozzl e chanber
weowadang i nk and a thermal bend actuat or coP@EAU26/000781
to a paddle positioned wthin the chanber. The thernal
actuator device is actuatedlso as to eject ink from
structutetyhigh dsalebasited Herroie of chePhieal yperfdenrositien (EMBb dienesterificiabipgierisbwhich is
Subsqueng§ngtgﬂeg:ul ar t hermal bend actuator which includes a

series rtions for di.n uct

it PRt a P IRGrORr o setiohe B0 ST B FOES Wi nozse
plate icopReel chamieer 1002 dgfineltydhewialis d thanorele plete il W08 ch rikiti-tuyg bubsirate
1008 a]alél thJd@%g ls I10()9 fexténlaﬁg {ﬂ%gﬂ tfle &B@T@& @ubst;-aliEQO e ?ay Q&ec{ﬁot @fo%} of the

SO as tO mat @ substanti a
substatch gepet AloRateGrAle HEmt B0 suspated s P Y.
is in thé Bif oNGsuspaided lekih.y Tie@rifthgd asesBovda{ @picioeljciroéviantal sgstem (MEMS)
stmcmper QN %%&%@9%@%},65@&; ations of the basic

era Ion o arrangenent of this enbodi ne
A Vit 2 erviatib Brss o 1914 figmvIseeRr (9! Fhog® spietshe; g7 via the
inlet pRAyagBAN S0 ﬂhﬁt ﬂ&l’i:haln{blér fitl eereaftd MR@katdd Oidmanh i 00 b isGediedd@ somewhat less

than 1 Irhc(r:(p eegon& h r Shteatmg {?ﬁnr tHxQnS(itf ’ ﬁlte a?[;gﬂsmggg %?reﬁ&gdzéag the heater

fozz
elemert m@uowe @elaw qonikct wjtithe ko H01p drthe W@&W@b Wdh&\ml“‘@ﬁheé}?miﬁﬁ j¢ heated,
this caﬁg‘émh§ Edd&atfoR bifkepor bipslesR tHe k. AGBZIRyCthaih 6011 Déddtithtss adubble
formupi ée type device 507 which is interconnected to an
&ctltiit or 508 through a slot in the wall of the nozzle
C Herbubble 3012, onceTgqreraiest @aren B GEse i ¢strevithin theeghpmler H8Zydich in
turn cdused the Q(lell GGk do@dﬂfﬁ@ﬁﬁﬁoﬂl Q!r@l@h @66bzRe1d0b ame B 1604?&&& in
subs nitis
direc Rl b g RO TP TR PR 2O CHRARE 501
asThe reraes thataheMS only dik gerrle 132 gl changblawl OB Eet @fet presagesl 060®so that the

pressu}es\vabe,ege'iﬁgecﬁﬂthﬁsthe RarkH3d 6F Rink BEENBL 158 8 k2l RAming of a bubble 1012,
Preferably, the heater means 509 itself or the other

does ngiifipst éﬂ%ce‘%ﬁfha?lhﬁs R {hGin CEHESPRPEZPEChLI | t from material s
h et fhgresse hipglsuleavitinetfefchaniberioy? naheityeputhaeinb&rid out through the nozzle

1003, ?%)fsf#u%g Q/on{e ‘Thk?gcﬁ( Iﬂﬂ&gh f’h@ mleyls)a%& 1%0%%%\%1?’ ’d?é inlet passage 1009 is

ICient O Expansrt on) ficiency =
spproEml 249 3 TS ReT I BAA RS IRD A IS TR, fence ter
is a subddntidl hﬁcohﬁﬁige rAs@lr&6Ie e prebi@nidtniCedipgd of thapreskied risa id thychadiiec1v07 is

to forc??aitnrl]( OQ& Ellf]l% %%Zé% ag %}e ge*]g{&idr%)owl?% I%&n%ra&ﬂixmu% lﬂ% mleé passage 9.

ter J acent t
pokt shm I@Flgw g &e@k d@m 401§ Lﬁchqmg piepted isshovayduengr i “pypking phase™

beforeAkd dropHdadsfa memmg@t ¢ edbiatoit be apaddle®h@ing m2Qhws sigdund has then

lons near the post 510 result
begunlt?}cqﬁlﬂ’lse%mﬁ%\}ge 31 Ofcgl h(zl paddl e end. The heater neans

508he aqﬁupsm nétéeqm:ém iQallZ towandeithepains goriante 10HTrsusss sameg il d@ldfto be
drawnl ﬂbﬁ{v@ﬁaﬁl%a nezzm@mtaﬁ 1@ &12s4N 0 st e bRk, B KinRGoiSe 2B AV nlet

strate in ar

pesogy R TR o6y Do Pt L RV P & et om
nozzleej0es; feding urt anflar névk PGt thSPk of the ddpli ¢ priontotitobrkdkipaofig i n

fr ﬂmdiop € 1'6 %ulﬁeg ARGk alﬁ%t of ORSREVE rBtael,r%me E@ﬁcaqg}gﬁux f‘oro%@ #o order

is deact|vated t in retur iescent
to bregfry 44 B 101 H&aya gem%vaf%ﬁo%?mgoﬂam@ el i B i e o
the netih®19 rRBucksnliefeby feucing zte laowhefndse surfadehensiblioldingitharibope sotthanibe
momegalmto?ﬁe hx% as%‘g iécgg f)l?t %ﬁhmﬁé € \ffﬁmenﬂg Quo'bshﬁe op to break off.

correspon ow resu ts In genera neckl nq
anWhW}gélkqpﬁ@M@anksdﬁ ¢apigation forces are caused as reflected by the arrows 1020, as the

bubble 1012 collapses to the point of collapse 1017. It will be noted that there are no solid surfaces in the

f,a‘t the element

vicinity of the point of collapse 1017 on which the cavitation can have an effect.
Hence, in another form, the printhead comprises:

a plurality of nozzles;
IRB013-PCT
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drop 512 which proceeds to the print nedia. The
col | apsed neni scus 505 results in a general sucking of
w0 ndo7/002981 t he nozzl e chanber 502 via the ink fPOWAU2006/000781
channel 503. In tine, the nozzle chanber 501 is
refilled such I RBO13-PCTthal the position in Figure
2 2 pdpleifmming aliemberaomdirordingtol each ef theowzdles regheativoler thd tgibble forming
chambéymﬁ%{@mn ege@t@thc{ugranghe ej ection of another drop of
e

ur a_side ective view of
{ Rebs9ie dpah @éf@ﬁf B BPyE pEr PP Epi D e feter slmen
configig@icion tipnad! cantaetwithhireaiegiblalmuglr r ay of nozzl e arrangenent
O]csucE{hgtLﬂéﬁmg ':'Jhe héa{ér El&%ﬁ@to £ b&H&&&e aﬂobeethmg Eénﬁ]tg)f ﬁ)lg eJ jectable liquid

ts previousl { I ntroduced has been tal
forms Waﬁ ‘%‘lelﬁ thanft Resesths Yestionrof sgap ot ifeiciseiade liguid diomdie %?Zlet apered
aehetreih OF heafer Elémedt i susfeided WhheGlk dhamifer susieth@ urihgPerat YdsBeSSrtion of
| On. 0 ormed on top
e el CATRLRR NS i EOB SRl Bl DL Y o
copper nickel all oy Iayer (hereinafter called
Inkjer CpiigR1 ckel ) can be utilized which will have a higher
b q‘F d reesfer{t Ial(\:nl?n ion Mso rﬁ) dpw estalnt UE:L n(}.atrélrsl’csgrg Itcclgn? rllsﬁ%ael{mkﬁ :l' m%( Ig‘sideealsscﬁbed
above. mkaerélda@ &g ingkjpt Ew@rw\reﬂ Srovofin thiet 3o ge aBilghle lma\}wmonns
Preferdblyt tﬁé’hhlkjéﬂu{ld cﬁlmdg@/olihaﬁssexﬂ @fv&ﬂh@xﬂ&e @gﬁceanee Tkt &fn‘i@&@@i&%}@ Gbr use

in e e NP “SEPURTAD & UBOPE B b8 4ET AR e Bepored
hﬂﬂnﬁhe&wgaw@hmn@awy 509 ideally includes a plurality of
t he tapered6agﬁyﬁtor qahﬁ§§15 whi ch are el ongate and
rt . suc upon heating, the bending
Inmwppggg“@%ﬁﬁﬁp$gﬁﬂ gﬁﬁ@mFﬁb axis of the actuator 508 is
ahousing defiding Splotlity af swragedreas gbleréiest e g onead fha sternte drap@nieids
coloraIH ﬁir Bﬁltlﬁé-ﬁfoﬁﬂgloﬁihmé%sfl@to ﬁxle hlgllﬂﬁl egel %1& erglgtoh@df thg Q@lgﬁl&agyareas

each actuator 508 with respect to adjacent
CmmmﬁéTﬂgﬁﬁwgléﬁgﬂwiﬂ@“block portion 519 is interconnected
Prafegdblypdach shitdde arddi€ sizel Borfeonding: tb the Expediddarn etiked itt @niite
. L 1.NSsi r 501 by neans of a
rdmwﬁ?ggH%?agﬁgggﬁ%%gﬁggﬁ?ﬁgé%kﬁn&ﬁg££§ the nozzl e chanber
glpre nowfellog g prief decripdonpd &1 igheHridps AwPing P theprarent BVeRFignnFigure 12
shows thB €ongplltd 23R8y Of thé Rfacadbia ik2Ar5ige GE {t@asiHladiiend of Ehambers for storing
ﬁxativggélgo rd%{\]/le Ea’oeasndfcfz%ﬁ e% lhr?la gﬁéHZ )\[NII 6§3 nbliacg ?% an&j m%reli]r?d 6%% ka The
cartridgefZYrpfeor comigins ashigrogiy filles 636 ip ebpss Iefﬂdles %cﬁgshawrwmuqe Agthe micro air

filter 654 i@lertResAvith\dh GiPpintp 3 Sind@hd’ p@idtext Ba Ak B ETHINBoRIcMiIRAE air B the

T e R T T ——
nozzle§ BY mgmnr@tgtgﬁhpgurtﬁdjeré?,d \@mth@mgp 83/ethe G@BLigual lgtho! the filter is

effecu&[th‘mk&ﬁQ&hE € oNECRSSAL. YT}E)sCéYi@lfes %@Qhecﬁ]iélt i Rbla&eh fogdthel b hOT
e cuyrrent results

Z
carridf | IA FryGon L I ALrr A O gt et Prepvgh s e,
the adhpgwtandib@aredhinic fve replgnidhtdsiogetherawithaireevisitlle inipwart aik fiteritirabg reddcing
how fr&ﬂ@fd? Ehmpr%ger%ggatﬁ&@ %@&u&gﬁae@hse%ms aépgaoncu‘fa l:JﬁLﬂmQME m@frial.

e nozzle he e] ect ed ed E g
ctaW'édga 637 es athiR pyal caﬁ%g 640+ TP‘?ﬂE‘]‘ Elflddﬁrls pi‘hltt% F3 5§gd ﬁx1t1ve ladder 644 are
suspenpa’dezkiﬂhmw}iel cysing®$ 6 pin 6€0whioAmodks tha yarifigenepztbre Thy dirgle gRBBIAddS: 630 is
accomﬁ@ﬁte@?x tﬂeonragg%léx%rtig'? E&Q isG trel%}sf@albﬁpabglfw? év?l[e %&g&mt gfrﬁﬁrgg and
gmmgé%@@ﬁ@ﬁ@é“Vﬁ%ﬁbus array VIGM/mhICh conpri ses nultlple
i nk ejection nozzle arrangenents of Figure 23 laid out
in interleaved lines so as to forma printhead array.
*ﬂi&%f'course different types of arrays can be fornul ated
including full color arrays etc.
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The construction of the printhead system descri bed can
proceed utilizing standard MEMS t echni ques through
wa@ aiovatdoel nodi fi cat i on of the steps as set outPCTYAUR06/000781
6,243,1 13 entitled "I mage Creati on Met hod and
Apparatus (I1J 41)" to_the ?%sent appl i cant,
c 0A¢ Bprtigneg pbaypithenlyes oEhe PfFaelgi nVERiB: ForsRrcEty Wb&erf%ée n
Hypeﬂ@cfeﬁ‘rI @ﬂ@l@tpaggb{sb‘hﬁle Shdhrsysteny afl@atribed hereelahiNodanamd in tMiatent
apph?a%ons Jis dc ahove all%%giilgheare]ﬁc gotopa%d HQ&HH b}prgilerlencéngﬁen%Btu@tybUbbl e

ctuator conpri ses nozzl e
pl AURICAS AR SRR TR g MR-*W@%Z%S@%SC”"Gd above

dlsp(;s‘@\ﬂleﬂagn @’We{bgf thé Hlﬁstrlﬁ Q&nprﬁéﬂ an ARSI HirR&. FroBable Xiealndls tighosed in
the f(mn ggﬁ)g <{at8 ﬁlgta q? foa%e a S 7ee an H?}EezlzbgleM Pyst%s For%anplle the coded data

&on’

may beRBOGEveRCTs deiitt afe eroqlm kfﬁlm Prefersblyy s cpded datipiy digppgedeper a substantial

port181h& 0 fiRdfacy M{e o8P ABittaleQhlg. fedlthan 0096 loredter SR 50% o drédker than 90%
mat erjial which is subsequently et ched. The pri nt head

of the;uefece) nel udes, with r espect to each nozzle 1003, side
WalPregerdbBOBe whstwiisdR rafleivaeet de thle dispos¢dghesaop ey egsigtecteg! by

sensﬁ%mg thélsqpszratg SIE}L ﬁ%gm&)éect Ji} gny\’y@i‘(aiol% nﬁl@ﬁ’al EJBE asﬂﬂh%t?ds €. ngcﬂgto&ﬁns

['ti-layer substrate ]}gOS and an inl et
Pmy?ﬁ?ﬁs%’@’ém‘f?f@? )&P%ﬁ?ﬁaﬁﬁr PR HEWEE nul ti -1 ayer

Sulrst tegpbge appdicdtions, hasubsiad ds pfafiadblysipanengheayfFot Hgperlabel™ applications,
the sﬁéﬁ@zﬁé & %Ie%raaﬁ Elg Oaﬁgogl' ﬁ%‘l agfngtelﬁﬁﬁta%fagé & g?ﬁﬁucg-%pﬂ/p%ally, tags

susp nber 1007, so th t he el enent
and IP'%elslaW PSR Pﬁa%’Fs aapgrwé, &@W&é@nb@%ﬁﬁ The printhead as

S haitcérSanee WihEyp& Bt rappieiomsrif halnvayat hersubddatviB)ay be an interactive
prod{sﬁtg llrtéjn(l: td%peted’ for\le C%glla%}ﬂ{c, ol[sgr;ﬁ/ga S?kegé(nsﬁ%{l(elv%%%g % @Qxﬂgﬁ:{ %Et%,%slnteractive
prodrﬂéﬁ@? mprlsﬂ(gnot shown) enters the chanber 1007 via the

| nlaqﬁodgaﬁw@emégmﬁem@p that the chanber fills.

e SR ek 8R4 Sy £ BB el LS s
relating td the préviect fitem adesbded dathiadieagive qi the $c1§nt1t3| qf thgjpradugy gem, wherem sa1d coded
data%wrﬁé?dnaﬁ!a@o&iagayetab@esm@& Bbvee! ement 1010 is in thermal

contact with the ink 101 1 in the chanber 1007 so that

when the elenent is heated, this causes the generation
Netzobe andPoeribiuBBbl es in the ink. Accordingly, the ink 1011

co %&ﬂaéé‘%ﬁ%at@np& l’ﬁ@é ﬁveﬁt@ﬁl e Q%cﬂlﬂe@ angallyHﬂﬁe bith md%eV%Qcﬂ- Zspects of the

once gener n. i ncrea
v st AR PR i, Redrete iy Bt it st
aspedts O tfin\EAtb6 ai@ve.t he ink 1011 through the nozzle 1003.

The ”fh @rflogot%llo@ésd §Jtaﬁle<ﬁ lavegs‘lgvse('}it ﬁeﬂﬂget Ql@ }%%béll@'ﬂ- SN@@ Met,mjetm and

|Se,1,Me SO as to mnimze

Hyprlabel " e tridsmerkr1oB Sherbensh Reseaeh ’E‘ﬁé«Fde AP%falefm I§, e ReFgate tha not

everk Qﬁﬁexﬁdﬁﬁu&hﬁﬂﬁ)ﬂ’cesﬂﬁﬁﬁerﬂﬁdy blhbetvep apsagehel §O8fid etgle and extensions

dlSCHSSE% belohe R fa@ %g E}}g bmvgsé e %é’%%eﬁjxe 1%113 '1Jhe£c¥1§edq1'i‘ c%{ complete form
e e bbl e

heati ng ormng of a
to rmztxe T et v atcepine dhapE Ry BRamEFi g phich the prferred

embe@hERSHRORPIRGS MO FZdeRSnverkidR oeGl €ase in pressure W thin
he oEPShygdohe Aokt BURNER sk Mich Uil BRI e in e
fornt hida inpriped sqgfa@sglgtels 1eoﬂg51cai-|§mfgqp@yhlcht qq@amwe@ten@aggg@ép of the surface

malﬂtgge% ih 9 c@xﬂﬂﬁe@’&ﬂ/s{% ghy m%QQ:feEéﬁceB Qth we @51%63)y|aﬁ abﬁﬁ}@fb@,sensmg device.

is O i mat el 16 mfcr ns

SREE P G TP P T T SEGG P oRa iy or sy, and
definedsitibch a whethpradcehqueen thefnfapiet! swfacet )heédspp eggbizeous ige reference both
withil e ﬁgﬁgﬁggéoﬁoﬁe@n@m‘é@ TiR rc&@pukep kystQIHtcarI Q5QH Forkion about features on

Nozz as an e ected drop 1016, rather than

the ARPEY facend sy OB gL b fgrem ved based o

device used with the mapped surface. The information thus retrieved can take the form of actions which are
IRB013-PCT
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As shown in Figure 17, the ink drop 1016 is being
ejected is shown during its "necking phase" before the
wale@p/omenks of f. At this stage, the bubbl e 108CT/AEZ006/000781
al ready reached its nHX|nun1S|ze and has then begun to
col | apse towards the 0i nt f col | apse 1017.
initiatedoipy thepepmpEerstamhen SRR e PUPTOTCRTRERPES 4 fh%opﬁ@f%f ingpaction with the
gnﬁ&gkh@pse 1017 causes sone ink 101 1 to be drawn from

dr 0?5 s péeﬁeéreg g)% ?e 1%8;% é}g e;-no g g&?thec' g(ﬁl%tlog‘lgil‘ aﬁi ]lenaﬁ ﬁ@ractlon with,

r om t e 1n passage
netpage§ OBieset apwerselsoft thes gbhiet ardfimesst P Ry ey e i work like

mteragtgll wlb g@sV\ﬁlfdnﬁatfoﬁ‘ is%ndmrbﬁ kach %ag@ fudliyink wHieh & Bstaxoizll] ievisible to the
unaldﬁdr}blﬁl’ml@g L”I;TF a\gev%rp gn regjktge code 1d$d%t% Q?%be san%ecﬁgf%%i 1fca11ty lﬂﬁagmg pen

and tru@opitied ®3heactp@e ty@iem. anount of nonentum to overcone

sur fage Iteﬁﬁl&f 0, ERLESRonsiafli IQ:F)QEI[I\S biDeddk %k cdafbb clioR&d withkthe pen to
101 1 18 drawn from the noz

R ent, tex
e OB ST BB T EHGELFOST: § b R D T P e o
wnttdnl‘b@l’lﬁhyorf eokekaniy abteatimafiy rerognided st @hveref foewpiiesfet Brfhe netpage
systeﬂo !ilg)kvﬂ% ot elg P13 Qn txD Hppref Qﬁb(ﬂﬁl{éﬁt@t éi%ﬁhﬁ;es L dd6rd€ll &P a @Stpage are

out of the nozzle is suificient to allow
automaﬁ@ﬂw i’f’é‘ée"t lloing greomperee Wfé‘f‘i“’i‘sﬁ% DO yﬂ‘iT%“ZB ‘eaks of f,
CaVlﬁtsaﬂds@aﬂedf 0 IFEaR 1k ericauspdzealscan efpreeat edinigyactivia dorm which can be
filled 1? %ﬁ? us]eogth Hl'%i?tﬂl] &n %%Hlt@%ﬂagg- 2nfQ el:tﬁﬁ&ﬁﬁ' 18 doRSuR@ts between

h e es at tt heuI; e 1%(3 gndn a%dress fields
the psrozrnddhegxgwga@&em ) ‘tff’fémR}? TPYH ¢ W ew tt fram ST EE

and £ Qibhnd [BSton 1 e MnePhgeVohsah dflgﬁplﬁcaﬂatat 2ptinal wap vhidleanlaand coded data 3
prmt%dowrciogecg!)en gf%a S |4nus$%n ?nt 131glf u{ko rI‘E% col‘rgss?lﬁfn% %L%%%anﬂon 5, stored on the

nozz bl e
netpdzo netiverly, dsbreibdy éliie @@Ylﬁl@g@ws G the getiage Ho srrtigHie ispad e ae
spatihl EREHe %ﬂle\] 64 Heh ﬁtH@ctlbéMeﬁ {DteRi fi3Y oE DR HE eetipR), &chllb® the netpage

contai n_ej ectabl e a e :
systegy; tQ ﬁggeétal ﬁrpéeé B]ﬁut i tELng%é% ge sul ng?%tttﬁﬁ 6 qlﬁra%%rgél% has a zone 7 which
corraspBiac hi spetia) pxtanhef the eerteenondibeegrphic 8conf i gured for

the rﬁ@husﬁ%ﬁ iﬁcﬁglﬂé@t ﬁle Béﬁﬁgeeﬂeﬁ géak Ipl%fel'rbdilfdinﬂof vﬂ:lllbﬁhs shévad in Figures 6

heati n heat er at ur e _ahov.
and Hgd [ ef)ﬁln?ﬁe cmm? F ng%‘fl g?ﬂ]lgxat on %8pefrsona1 comé)ut T @C)t W‘aéb terminal
75, dd i ddpage prineck 6(ﬁa'l]l$estp¢gh primggr &G i[rgqqne@f,onaectgﬁ piting app}lp@ce for home, office
or m%#u%qsea t}hee%elnllgwfrgesg and %Iﬁlﬂlﬁucglggs%lnﬁel Wﬁl@fh@ h&pa%@ﬁeﬂb&la%@ k2 short-range

suspended nk ‘? 1 f o which s
radlcdlmk|9nﬁloug@g%$°%%i§¥mals &&W‘f‘% B Hle B?tp*’tgﬁ‘ée“ﬁ"é‘é OB ﬁ%f“fm o whie
e1the€ Elﬁﬂeﬂ&‘eh @cthdBC, Wah ehrmhifial oki ne@agk powert @ Gtpraxidediyy atsparate relay dev1ce 44. The
relay 1% apaln ecllsg F u rgwde!i Ig%'(%} E&)blg%ﬁ&n% 'ofjgcﬁe? dyﬂ:% wilck %@%orates both short-range

on a provi des an 1 nkjet ink cartridge
and t@ewpfan&ewﬂ@mwatlmfuéwowk as descri bed above. Ink
cart fni.d Ql&‘inaﬁ@rembdiﬂﬁh@t thp hétfbEped ualises anvetel cdang@viam, suoh 4sladJSB or other
anpd are _av . L Preferably,
Sem?ﬁoémec % e |l)%k{’@erlf“:balrC T il négpagegé{ﬁ {eﬁ&%l{ygs‘é‘%t i nvention are
r epl Eecowtphgs Printerdbte pceéqnteé foergy e%wlgﬁlu iy ghgvinfiigurey & 1ipod frgeribed in

mor® ﬁ&aﬁ?ﬂeﬁov& NY 881 koDe1iRE: epeﬁ&ﬁcféﬂ)f bre6h ﬂdﬁiaﬁcb eetk@kliadnévgpapers, magazines,

cata %ﬁ’ Fo%hug pa:mif)tg%rgﬁlglzcaﬁxons, taH rlnt\é\é] I Cﬂ htygaggrg%%g\éet ﬁe%ages Unlike a
perstiQl donippi@Sihe hetprgnpingr e nnpb@cef wlr«wh Call bfe for pemplgr ¥l epyased adjacent to

an aftd OREE B thoméhg Rawsi A clefhda Jﬁ&l o npi WbEr| Kitkhyn, @bar 8 biR4k@@able, or near
ar eas wher el n at | east don% q t he st
the hoyspholf’s point of departure for the day. It also

versions.

=

comes in té% € o%,e deaktop, portable and miniature

Netpages printed at their point of consumption combine the ease-of-use of paper with the

timeliness and interactivity of an interactive medivm.

IRB013-PCT



10

15

20

25

30

35

40

colorant for printing information that is visible to
the human eye and at | east one of the other storage
wW@e@amsoxent ai ns an i nkjet ink as descri bed aboR&I/AU2006/000781
Preferably, each storage ar gg is sized correspondi ng
to the expected | evel s of its contents relativ
to tHeMqRinFigay H’FP?H’agﬁB‘?Péﬁb’ﬁ@raftb}”m&h%‘i?ﬁﬁé‘?ta8‘?alﬁlnfeﬂf‘@?fge L (or
prodyzaies201)ldné cemnunioatésohd inwsctian ik b ﬂfortmhag@'ach@ tinkorto @felaanl‘hle relay sends

the LI%%EJURI{ g%trgfé&ag{) I%gpg%t %Q% gseggrn_gf fr ﬁ%l‘préta@i ;%R)gni e I nsi(ances the
page cHVErT fepdje? 6PTESPORYingh gxgssmea{acp@plgat@p %ﬁ@’rﬁ%éﬁ’@wﬁ% Funging o ry netpage
applitdti¥detvere) 3 64 appliedties ievier 830n i Wanddresporidwiich NR@RdALoR the originating
632 yel | ow 633, black 634 and infrared 635 inks. The

cartridge 627 also contains a mcro air filter 636 in

a bds an pitreftirg esiPdimeps thenRiwnVebntemiigpl mstpaze nrigtsr of eglay device may
comminkcatt idlrdcBy wﬁ13 ﬁmzur& @ernfo&oa@ﬁmmoh ho%eainﬁlu@h}g'm 10653 &r ke{h‘étedﬁeb server.

t 9.
Relattemgly, P ﬁtgutn e 1 g a)g)el?é grn{ted?ialg Iﬂg ngtﬁ%ge r ef Ecan 1150 ?ﬁ dgslpgyed on ghe PC or
Web peammh@h@@ﬂhen intgractis civEryjsetehibaged yatheritah papdisbaf@oor whnixivie ofghp two.

cl o gl“hE h%@@s@;t&% ma@ycdngi&%@%@é doR @it & B ﬁrefértehfeﬁsodﬁé’eﬁt by being
tridge 627, t

eratli o
used o fhihodon ity BEE PO ponpip bR e RRENE) el hidbd Rtemermy
printgarit the gp&rred foirg of thistechmoldghatlativiale highispeed andshighaphlae prihting is made

morel SHAINEE cobidtrst R8s S@feliréd 1‘3&? a Béﬁagéeﬁubﬁﬁé&h Hh&hy} p¥dca? Eha!a&@nstlcs of
user to clean or replace t ter at the require

a traditigngl ngysmagazips, Sy g ﬂﬁﬁ?‘é 16&???&“ glate st rB R n f CPEBF @bb"Fhrﬂ{les bound
togethdr €or e@phaeigatvh ed comfpatidandiing.h t he vi sible inks and air

f i t"ﬁ‘l'é &1%@5 }grgx}/er gygﬂ)l&g np grga@g’aiah%%ﬁ;}‘bkﬁdﬁaﬂfhﬁ&%&%&& (fjable service

_ erati o cause etion
is v BH BrABIoBhoRs e i e Seekee1apd ple medem s ©afferg proagay Intome
acce® &Silreddy HADble 1D dTkhek! DR ASH e pintel cdn@ls®d &ﬁra&riﬂthfs]o'x(értcbrh‘lectmns but

with %lét%g \%i’ (zerﬁtd' 4es %12 o?éﬁ 1r£)a gdl%eag‘?fynéeg({, %e gl%!]h gank?)x enaFlQA using existing
consyypey inkist aad dheqr PETE'S:i aﬁhoaélc@m@at“éla onewtetnme %fazﬁ:e aWIE thaggfore be less
accefiable fromlH cBnstuer® pﬁikﬁ df yleﬁ/QﬁMﬁér%Bb&lufMl@ ObkCetpWetsibtoh is hosted on a private

mtraneﬁ & ei%lll o}fxer%o rbg¥ el{t]st J[hg g an d?gtl Ul Elgst%gogo %glg gosngn(o,\%é{sl %%O?%uéer-enabled

deVl@gﬁe@la@ﬁprmrﬁe present invention are especially suitable

for Nbﬁﬁge‘ ﬁbﬁﬂ@&xrgeﬁg‘@ |14 bR he ah@tgag@ %Etﬁf@{ﬂe&res%ﬁﬁﬁlféﬁ to SHEE print-quality

ar e
ot SBRR Pyt PUSEY BHOFT SR ABOVRO LT P RRABHo Afhgrins nepage
printerm o @I P@kcadties] aemekicesting Inefher ericw@lsi Perdohadized @lidatiat yre filtered and

fom'&'@@&%@rdxhé‘t% uﬂfvﬁﬁﬁ'ﬁ!éerbﬁﬁl@@“ on provides a substrate
havi ng | R-absorbi ng dye as descri bed above di sposed

¢ her/bBPeETTBrRFA S gpnﬁ@ﬁé QPP B W PHPIS @Yl aign can work with any
numben befpageprintarsf ake préfeddamplihepiatién eachl yepags pali 18 @ 8Gheiifentifier. A

housgﬂag /nt ?ﬁl&y gfeccr)lﬁgtg)g go?#r&l ® Lgte%%lse E 9*!5151%% %o a@h Hgﬁﬁﬁgﬁlg famlly This

alloveg pck UaRYO BaPRIRd Hsipst\peefitsr Withesppe ént ng%vubbeab@oﬁmrt or application
servart em Preferably, the coded data is d| sposed over a

23821% & ééaléeallien %gnr etlléo(r]oe a%glsterelarw{val‘tﬁtaert%)age relg1s ! 1foﬁa gee er ;gxgg}nked to one or
moregaﬂléw@qmdtamw@ G%s afows reonypgrdepayaents lef@fswablaythortzweusmg the netpage

pen. Qh@&ﬁpﬁétr@gldnﬁtloh Eerb&fcblﬁ&}ds e s&ﬁ’at\hé“ abtutcN 8y By %etgelg§ Svﬁﬂll a previously

devi ce.
reglséa{j:g gltgr}ag!{enq%ggxg o gkh%tll,cP g g% useF’ 3 ?{13 iy §% %F‘g‘e%ieé"ﬁ Qfher biometrics
can asg b uws topleidfy tidegtify. (Ae vagsiongd thy o¢teeist pey inchidésyfmgdr@ing geanning, verified in a

mmﬂyg%gg%aggrgg@m&qmp metal or conbinations
t her eof or netpa gFlllcatlons the substrate is

pr ef%@%‘{g}lf) ngﬂ’aﬁa Bréqi Iverggo Sch ayhe ]Elt)rﬁfg newspaper without user
interegptiiinj ic@b bodvsfigured never to deliver unsohmted Jjunk mail. In its preferred form, it only delivers
IRB013-PCT
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the substrate is preferably a tag, a | abel, a
packagi ng material or a surface of a product item
wayproedoBy, tags and | abel s are conprised of pPEFAUZ®E/000781
paper or conbi nations thereof. In accordance with
Hyper | abel (tn) applicationgdof the invention, the
periodigalsofedny subssriped\or bfbergise duiorized seurope Ipihis despact, e @etpagel aptesds unlike 2
fax mabtte of Sl RESubhOMhidhid Visitde td QY jurkd rhildk whe REdw the ARIhéE n@idr & email
conput er system the interactive product item
address, o pri sing: a product item having an identity; an
1 I NNETHAGE 8YSEMARCIITERSYRECI ated Wi th the product item and
havd, B00u5leSRREH e fgﬁsreﬁlqp adsEHo0d BReiQhiskcR |Nﬁ)tdélﬁ\% L;n%uatgg BML) clas

product i tem and coded data |Indicative %
dlagra%fA flrss disEarnrersis 1o Ayet\h 8PSt FlassSsicoreded rd%&"as Py rﬁB? FV%Oe‘ymdS of
relationdhipd 4% aibiswrehihng: dypeiatinss che Sereraitiornboy sssochiddnpageedname kind of
relatiorlag?‘(ig %Eflv@eg%lb_\%&m N@J\»@%IQF ta@r&@ lof Qstsésozg ?Englfahgamnsrel'at@y &Hltall c%ses and

escri ener e SI X sevent
can be agcbsé’@?cgm 81e fqlﬁg_{mg Hoe ma péﬁ 1%%1@@ _of Wﬁé?qogﬁlé:]b{eftﬁ?f that class, and class
A is a bk io0elsss Bf thénlB B simply @Ritis@pf Arkhe WBAClob@tdigetyaiygpolt yecond-
Onhr&%¥14% %cﬂﬂéﬁﬁ@mﬂ?n'nth aspects of the invention

ol lows a detailed overview of _
netfseigdasa iscdiragpre e reeagiq lebgiled Wil the namgatjthier eyt capigins a list of the
attribufily §¥eliel RBE Ise@&rﬁt)d Bnethé fiad ey amsﬂ@smaﬁineshthrsbdfmk)paa&eﬂfm class,

separatgcg %om %he ’attribute ElSt %}é% ﬁ.l()nzonkaﬁ } e. ﬂnlthekc):%ssacﬁ)ao ! eCI nﬁ 8110 ?weger operations

necessar
menmevewmﬁﬁst of the specrflc details and ext ensi ons

di S&Ué&ﬁﬁtl&% @l B o 18k ?Jlﬂu%ntwb QlaEsElse oﬁiﬁﬁdﬂ? 1aBMRE @tmlther end with the

n
b Y 5 Pariion PSR FUF P 8y AR1°F B o GHGCRA G Bl of
“manyititerspt prgore.CEacin ehevcitiend oplrwaltyopiteBodt winitshine hand Higalso optionaily

labelleR bESiRE T whITRe %l%&%oﬁ%o@&@ 8hisSAL t)peh Iaﬁmgﬂ‘cﬁﬁcﬁ&ges an aggregation
I nventi on_operat e. referred

bri
s (g ey et By BB RS ey

I Nt gdnargkzatiaa rélitendhipr(iis-a) isalravapp e dolguiné phdng twmaassdssylthaan arrow
(in the@(E‘Pﬁ%k&ac#)eﬁgngl@fagm@@én&gllzgﬂﬂteﬁd ns references to a map of

ace maintarned In a conputer system The pap
r ef Whachs dagimpbebrelgrn fwg mylirly Hla%‘m’ eyrc fasstvrick er?grlﬁ@ted is shown
with a d@Wddeetlindie pend tha ghaid [dagrath haick pefigésit. T isishgnnarib atrdtuieOonly where it is
cmﬁwdhe map references nmay be encoded visibly or
I'nvisibly, and defined in such a way that a | oca
11 qud¥EjPASESt he napped surface yiel ds an unanbi guous map
r ef 104 Rpds Qre AR MPibhdnwHidd @ nétBge RBebrial By Théyf dréfide Bpaper-based user

mterfagatg alfbh%l;ref 1tnﬁ>rm 1% a%rd e¥ Scttiv%rs%r\%?‘en contain information
es on surface, and such

i nfzts neteaes ensignef alpeintpdatagq @v@hﬁr BaBesenm mipibly dfeeaderibaeferences to
an onlik! Q&Lﬂp@% Jﬁyheapa&e e dﬁﬁneqﬁyd d'éﬁzrlytﬁﬁds Wikthinda persismmp %9‘ a netpage page

BMCTEECR N TN HCTINTRE S

1m%¥t@mbdﬁemﬂsy$¢emmwhmb@haimeD@@nhémmpemamwhﬂwﬁmbegﬁomeeﬁdﬁ A

netpag% QllotwléJ %aﬁl{?xgsr Iﬁgd@ Gita ﬁe%ger RF bd 1R Ruryied 4 b ﬁﬁulﬁhﬁoﬁ%ptured and processed
features. its preferred form the netpage system
by the netpea gy Sigh the production of, and human interaction
Wi t Myltiple inpraagess can Téhers ehea same pimge Sesofiptibre XHowegr,ajo hallow iapnd through
otheerls@?cgﬁtfba &Eéemo%g d@tﬂlgﬁghgd Rath Xetpagpfs‘ Ess1gpeldta u}ﬁgﬁega e"i’ﬁ%{ff elr 'Tl’ﬁﬁ page ID

terac formation i s encoded on
has Suﬁ‘ﬁ’@‘é PrfeipipRo Pﬁ‘P@gWﬁ tEWe?”sa V§UB§$WP%PT‘§WF§?§/| sible t o t he
UN k3. ebfdrsn Cenn tlﬁ)p@ge dEhagiption ks, entvdwieln @ printedde. tThene liyntithethe unique

page o%ov%?c% 1tda%¥)eaa1‘s 4 nheregy ﬁlgﬂle%%didg}(iﬁgsntheo&a&é ge%ir!pgoni. ‘i‘?e%é‘ Qs P tifies its

own position on the page. Characteristics of the tags are described in more detail below.

IRB013-PCT
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and transmtted to the netpage system In the

preferred form active buttons and hyperlinks on each
w@aga/oeasl be clicked with the pen to request PCT/AU2006/000781

information fromthe network or to signal preferences

to a network server. In onébenbodi nent, text witten

by Teanefe prinid indfipradesergtiva itkomany whitpip whish gnfrareddetlgptiye, such as

ordmaﬁ%ﬂe@ Iialink LedCRRRHBE ak @Xisitidto RGNS POR afYesdil® Mnsed by a solid-
fornms t %ﬁ%leedln I n other enbodi ments,

state ‘%?g@ ﬁeéfoagé%a"ra%%% n a netpage are automatically
ver i fagéckensad byomiareg insge ssnsveindles retpage ere kidoiestag dptadptransmitted to the

netpag? %%t’e‘hfslrﬂ AR YHEDQF h&;ﬁge priver | THe st §sakifeilsd M fobiShdfirfeatbs wﬁh the netpage

printed netpa can r ent_an | nter actiye
printi ) CHO BRI it oo RomgL BH S B b gpn g gelitly
imagetahieaspénie g @ ko pa @ eipgla viitk 'be the pdgednis drapolrtyrtt thatsthapen recognize the page ID

“and pc%ﬁ Wévg\:gtxﬂté?&ﬁ&e&uﬁﬁﬁ@}h&@ %m&etﬂe ﬂQQot‘oH & sﬁ?e‘ie@sa Qs %ﬁé%ﬁgrmorrectably

equest " form contal ni ng name and
encodegfel paksdheppartigly tolerept i@ S%‘Eaﬁﬁﬁ"‘lma%f‘ut ton. The net page

co n$he31tet§agef>agg kR inginghiad AunZqup pdgh ingtshcel S Exgh pringad lpbtpage, Alqwing it to
c d
mamtatlI 1 rﬁl?s&?:ﬁgelt g?% g"f’ﬁ{;h%ﬁ% fglg}n etg%%ingq {r}]xlé %%ggcfeschﬁg)ﬁ fAi' each printe
netpagﬁescr iption 5, stored on the netpage network,
desgkd Il@ﬁﬁonﬁhhﬁbejt\ﬁwﬁ WeChagd de@&r@ﬁ(ﬁﬂﬂﬁ pafe inddicd) ahcpt'hg @rintbdnetpage is
sho m%%%{elr)%u ’ﬁ{ gllugt%ddnee %: relrngaet%? {)/arteof t pmqedtane%ag% %ggx%nglt 48 Xﬂhg {;%e instance is
associferd wihrbofhithempipage Reéntgp wbich privged &|apd i kdya, thwp)a@eelswé? @meft%si it.
cor A? &B\Lvﬁ/ in |F&tu% r4PJn@ br thi@bgtpayds thal e tﬁ@is&w with 8 thslbkb Blbjéct such as
cg g F h ng‘ At E @ tzle labl aka mc%a[c
a produgf itprpy for ekample Ay e’é@&n ALY P PRA LS LSRRGS §F 4P | c a§
1.2 As NePacrTA®Bed in Figure 2, t he net page pen 101, a
1.2.4Pr efagrgaﬁgcg,%m of which is shown in Figures 6 and 7

C on S%%r%g eq%a,l[egchgggglgqng 5 3tlre r%ggoﬁ.bﬁ%i;hwoépk Saarsi A Bhe location of that tag
withirt ¢ reginalA dhmayoalsoaroman gy evbjzh irektteto ti@GdgionTl e vihele patgehe tag. One or
more ?5% ﬁ{s] %{ay,l f8r %%ngl@ ts%ﬁep %ttagcsgﬁmlg Ql%\ﬁéi _lgﬁ bbb ﬂ:gdb%k%dlc%%%f a function

pen is wireles
associf Hohrpegiale 4o gfetew% Wh%‘f s sl ‘??é’fi)%i‘d’ég FhE P R despption of
the regioB.N Mbtpdz@ PEEmEY dbroexbipll iBumifpinosi “active geea DRI &t ihorone of a
b ‘ﬁ{ rel ayed to the netpage network by a l[ocal relay
YPEIlinct i on which is either enbedded in the PC, Wb
t er A Wl be@?orqapéqa%@c@la 4‘??@% in gygrefgreed WWpr&étdeaﬁlg,ta&contams an easily
recogﬁ%&&fv@ﬂiaﬁt dfr@dtlﬁb’ wﬁiai/ehﬁ‘sﬁmﬂdﬂr deta_dﬂal g \ﬁychfakkﬁ&tm At B &t of any

warp I“ﬁ £ 5 gvthg esurfac% talﬁrng sen%m%) }grgc%ses eﬂe tg ?err%%rvéﬂg ?hevgt%rg IBage and are

or p rates nger -
sufficisuthsmall anddpnels arfangrd thiabhe pen |c¢n ralwblalntl@fs htanFt\Pée Xag even on a single click

on th&pA20 di gﬁﬁgortarft hﬁt tﬁ@bdﬁa%grﬁ‘@ﬁhdl};agé irsas p@sﬂWnroﬁ @very interaction with the
as a USB or other serial connection,
page, 180‘3?]??

ént?f’?fﬂor\/@ﬁatf & ni nal , netpage printer or relay
dev ilceprefdive emeridpmgiethp reiat Grwh0 2 tagaefeys edfinsidesowithfap pirayfage, and the
reglom SbbabSin §1Q P the'ﬂefcﬁ’b %Bﬂ%ﬁm% Wil tﬂe%)ag%ﬁﬂ oS o Qﬁ%ldh%e tag appears.
nore det ai l W/% deli ver grgrlo Lcalf i
In oths, erpROAETRS: ﬂt?éF%?fhtﬁl"fhic&P tﬁ% Fapa g 2 SpReggion ot a bage!or ter
smfa@aaoaémgﬁe, iteaontide sitlathelzopt dfan 1qmm9twe@ammmmswhlai dase the region ID can
direc eﬂﬁigqle%tterilh&'éle yal ity as interactive netpages.

ersona onputer, the netpage printer is an
applh} ﬁlﬁ@@fe\%‘? @"I‘im’c%i’ﬁh 58, contgins 20 i 0B micRpation. g Aeisg [0 is typically
allocaBdjuf &EI00 bitsOhethe H 4 RastiEhis, ahdibe remBiningbjts R@\aBochisd t iflegs btc. Assuming

e SRUEAPE e B4 Rt I B e e o

regiogbespralremapred pagtinuopsly wighyut ifeeaginedly tegigpsecisian %@B‘V b,‘t {9 abutting regions
deskt op, portable and mniature versions. Netpages

wmpeoRlpcpt ed at their point of consunption conbine the
ease-of -use of paper with the
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tinmeliness and interactivity of an interactive medi um
| RB0O13- PCTAs shown in Figure 2, the netpage pen 101
WO niogoedss with the coded data on a printed neP@EHB2M6/000781
(or product item 201) and communi cates the interaction
via a short-range radio |idk 9 to a relay. The relay
and maperiths 1008t iegbe MR etivore't 6101 er » eliéieranilion etifiey diffeageegions to be
unique§ §deMi@leq 10 for interpretation. In appropriate
C|rcunstances the page server sends a corresponding
122 hpssagd P E??@qupon conput er software running on a
nethp ageentpikiemathe 020 bisrof eag db@. arcTidungdpl) ietralddoning e (1515) Reed-
SolomdFo¥del Puid U 36 E}roﬂd E%%&%g%&aﬁ‘bo%&dr& R4 4 1?%118513 LBe The (15, 5)

originating printer. In ternative e
code alfos UEL SYBPHFHFRE 10 DnRarpriRg@eTSPAHEwr ook i iairany "fd’éw‘?f’éeff?ﬁiﬁte of up
to 33%Gerssttioiat e di rect| y VVI th local or renote application

S Of]ga%(w }qu sym{)]cgi ltlsq‘%@trggglte% s%% all oh%%t'?% bai NG Qag a%ﬁ }ﬁ? e)gnbgls of the six

COdCWQrﬁfeﬂr%é‘Ffrlﬁégeé Smﬁf‘lh’t"é@m thettage“éms apuses theka birsg m%@arrerr@fffq%g multiple
spatialllf Gdj&tent \BRY) dtuﬁargea dvahimuan@mbed bf sJi}ﬁBolé SeRl aet d QRinR@MulBer of symbols
in any ?1}%': é&{%&g@ﬁ‘g ma: E&Esmﬁ the thpe?ig%og %pi%ﬁe bnu%‘sgeerrog coagl liae ll)gn é))ér}:aclfl r rem ?fe

c o miitable ermr-cerr?etnng icede evde eth b@ rrmé ¢ masppf ab(\,J/S ﬁquq@Sle code, for

exarnplena Q@J&LS&I&%M QB Whithhmdtt gh Ie%&%&ﬁdaﬁb)ﬁ rwqtﬁltﬁecsaaa@meeﬁ@ﬁmcs@hbol and

codew 5 HPIFT QU Bl ot “WREE HGPBIeoU o BTG oo e o

examplej Y§¢phed SHiclen Erdai GdmirojFabtenisyforgpigire Corgmivgcatiaced Rtorage, Prentice-Hall

1995, @Jo%ﬁ@&'uﬁmﬁ Qh&&ﬂﬁ&{%&%db {éfekeh& i&Herred form a
net page lication Vygll cal characteristics

ub
of 13 °f‘¥e’ég‘ ?P@Halsmﬂ%ﬂgﬁh’ﬁﬁ‘f?th’é (e Heses Tegicgetia ppensing device, the
sensmg c&tfxbemu&s bezablegd B8 weaﬁra;ge&tm ttagrii #ckieldpf g no matted whapin [fotrdgion or
at wha§ '0 &tlonbxg lrg]xsjosﬁl Ftﬁ@ rre a iR Qfaﬁﬂé @é’i& '0@ Uw@rl)g the sensm% device is

orta e netpage printer exploit
theref"@era(fwcﬂ‘glOég’éFIFea%fiFHa%g%fhefﬁ%adband | nt ernet access.
1.2.3 Cah‘hgsaﬁcwrece is available to 95% of households in the

Uni f
or G A o B SO T SBL B BLIGE AR 1. e 2
represe@ﬁs sWésbé Reephologien prarels 7 fat elptalod %Oehﬂg dhoipeicrresentygagth‘one” bit by
the pr&br@mf aCiadn eas lletﬁxsad 0O Uk aMnbdiodbi) REE Bachl ekdraresiy b} ¥eHseaitdor the
corresponc\{Ve m rmdgt.e Fi ure Sc ts OWS Iansduea.reedtihnt I"}SS rﬁ a’ggs %Xxfé&%g]aﬁ a‘oneb%its for
usi n ext st ng onsu rin
ﬂlustrapvq mtpe?es It veifl oy oiegthat the pesspeqtisniaigpth pre év@r@tte bevhpred pfvispl adjacent

tags. FRRd SH\&HO{VS 4 ﬁ%@ﬁlﬁh@ ef IQQag!s 8898 cARSRRIIANRiInfumRIAE view 193, which spans
r's point of view In other enbodi nents, t he

thed’aﬁoé’frﬁf)ﬁtg‘g B&%temis hosted on a private intranet. In
st i Usingat(He7) Rendbddinme neds, 112 hits ofi iz detgge sgidatly preoded st reduce 240

encode@ nnt@ Thé M godgm%eeﬁneﬁéav&los%ﬁye%i’tﬁp b |ta%dco ABVIEE resBibled to burst
a, pri ion servers. 14 on the

erors. AR | Rt (s R P B b ot BT 1 B fogapis

pr i The deferbdaritg/mguddbts C48 ofclestag @e daigpaige nprdvertag tgir neighbors, so that
groupsFof fae Q&R broRP bihE@fel BRSesBhfle el VG, UORR NG Bérép&tlt/é)targets

subscri bi ng netpage printers via pointcasting and
allow defgptiop etk tag g0 ﬁ“ﬁ‘te&aﬁ@f THPRTGEBEs. Personal i zed
pu b{lthﬁwﬁghlﬂfen& Adyordtith iredrietatian tafurrtraiiovatkaatgatiai of ghe tar possible

onen’ta'tlg}lgj foyjthg %g releH%g {o tﬁ)e sglgsblj %§ reﬁ%nﬁg\;egt%qs &5&%&‘ &ltﬁ%eg)&ﬁ orientation

data mc% ta’&ﬁ‘?"k Kgx mmahythﬁ fﬂ%@dewdsm bea@@an@ﬂuw thet each {ag ovw@twn (ina
rotatiof] &hey fcﬁamb malc&mma gta¢ea Bt, tha &ﬁ‘ehtaﬁtﬁt @ammmeng@aﬁ a}lere each symbol
is labehle;a thﬂ %he e‘t'?er o{ % c%dgw%rd Elo Ségch tge %osmor}/ ofhlg b%l %%ﬁn t%e %leword (A-O).

colored one
Tag degpdinetthenf capsistsyof dfdoilisg erel codesroreas lanQs@tﬁtwp@ orepitagiora Epchapodeword can

either &hﬁﬁ'a@ﬁge Bt ﬁ’lﬁlbdtlﬁ‘g M&h@r it © &P Bt coli@vort, Rak PR Qndﬂ:h'tbx% WG RE bdBword it
RBo1SRfTVer or app i cati on
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server. A netpage pen can also be registered with a
net page regi stration server 11 and linked to one or
worerg/opagnent card accounts. This all ows e- conPE&r/aE2006/000781
paynments to be securely autg‘rl zed using the netpage
. n. The rati server are
. T T P Pn B ARGy O e O S0 e T
at mqet @V c@legdrds neaddo stdesodell is plgaiathel desiredaihth. Ghis mgy bet the @se if the region ID is

not e3JEEED l&:ﬁa%{}%@thh@%tr&k% &hd 1 G debobied @ 1R Btaf® oCLRNBRY $8hin a stroke only
server bi ometrics can_al so be used to verif

y
the cperaficpyainig Yergildrs B {erEinBrpayeple A& e gt the Sensing device
changeis sigvely prdi pretchcﬁb:lﬁwmlnmgwok«a pil§ ére dodewmora typicatly Ineeds way ddoyded pee frame.
net Hﬁ%e orss@tgé %epl%ehsg Nyit€ eYsggctm]AlaI‘ L!%Dge@mn%tdpﬁggd rel)é on the data

prl nt er ma rver Suc
repreﬁ@%@éﬁlég se{firegjsistine i capq,ﬁaglrbyézﬁth (Blhlnuhil%)lt ¥a1§) iy fypically represented by
an expldif ghypblri.echob@ Vzﬂﬁe i1 fépldﬁht'bd/l@r thd MdSeRdel of b kIgh. [Thifnstires that thb Bata grid is

well—%@%&%@% er I 0 fd tg P? 16e rln%l dlg Sl,llg%r/ el%ggc(ljlts o;%ersge{cﬁve distogtieon detected and
subsegpRAHY, pariee @‘6’&& @a@ssamplﬁlgt i glopreagplopmdaries e b datqstggyecach tag data must

contdd d ﬁirl%? pdttSrn Uiﬁdl ihie m@stfba?édlﬂi&ﬁmhy Eh@odéﬂ toféﬂcﬁ’(ﬁieilabﬁﬁ@t@dﬂfﬂﬁ The overhead of
S VI Sl

whi.ch .t he
such tnéafkgr atterns is s kqar to the ove1¥ee+1 op 8}(&[{3’[ pserspT %&y ﬂlzcﬁl/lschemes are

phione ndmberor Eha]
descriiREiH|FBECTUREP!attt) cobyuding PGipapelication PCRA U§Y/81284diled11 October 2001.

desciik l’aﬁﬂlgéh&htr@S &f hdlghlfelsedho%@ dit 109 dqubRNEAGE Ak biVhA to fully tile or

ram am consi sts of a set of
wsse ey F8 Lo Rl o a1 | onahi pa. and. t v
ki ndsthgfgh mairefgried p;gljrqdpsntath@ tagding solieaeadtcribagiherein encode a single data bit

usmgaiﬁcsﬁ&leﬂg b%%‘ené'&r}ﬁl aQﬁQ@ ﬁl@i’lﬁe@ﬁdtéa%crom t@e?%%él@tdsé)ﬂ:ts of dlfferentlated
represents, some kind relationsh I%ts bét ween_o

glyplis 18 renpsaBHe P &t a‘HJ@é%t Bt Pyl dadhe RISl Pl “2%‘# ’“’%H’ ihe present
apphb@tsattoqasnda:gﬂ)ﬂﬁbpp(hbmm/Amd)1257&Iﬁlebel Ouicker ZP00od in the
13foIITg PG adeNMeTwiokk@ Cl ass is thought of asthe set of

al | jects o that class, and class Ais

gen éP éP‘ieﬁZ‘é‘M sBhodipeng p geRasERetoletengsts of 2 §1F‘ﬁ’b‘bt%¢ sgf o€ Rptpagstpage servers
10, fskpagds. reg'm'ubﬂ\/lssrﬁaem NBtpagdi IDECdteys BUPPPig HEIRAREofeses 13, netpage
pubthgr? eHer‘ 94 We'b ‘te %?SS? gp%%e] ;{rmtgis Ensc'i 1‘?15 ng(ﬁ‘% 4%? %?eht%d via a network
19 S‘@?%ﬁé@“ﬂﬁ“@bﬁ‘?mﬁ iggre;3i st of the attributes of the

cl asme n&ﬁa@afe@isﬁﬁoﬁ 5008 1he anave v@ﬁéh Fech@f feEQ6HsBps ﬂefvsré@} users, pens,

prmt?r ﬁﬁltcltfogst ? Ipul%lc%%on dtathggoy au %rllzieszséaﬁcusa}l% ork Seha 11es tIE authenticates

userscachapts agli SENRPEOXYPR hehalf Qfla“tmlcaf‘?@ Wistdir apphﬂp@naltansewgnsaﬁt also provides

handWE¥ R retHRAlEd:! @ﬂzlcemsa&ﬁgﬁeca&uooa al ?et;%ﬁea gas&?@ iolt ﬁ%ntams persistent
abel a er e

two. cl asses, opt.ional
mforbhattoH \?ﬂ%paﬁmletsqna 1(111& I""td)Pagef ms{aﬁc‘ees é%xg BEhags ?eailsz]or l:flﬁlg oF &P Y er of page
servam bach pindigigtaysutises of page Hﬁlﬂncas Sird shegé Soyver dehi wattEss @er input values for
each B'&Qe HSQACE Qhénié S&B as &E’Qéé printers §end Ze%rage lgﬁut ﬁﬂ%ﬁtﬁr to e Q[J'}l)ropnate pcelxge server.

association is ﬁtl onal | y | abe
The page SIVEGRBHET GR AN WPP%{BI@I“’F @dheéie“@?tt"ﬁ é?ﬂlee‘i‘?ﬂ esW“flﬂg P"I%%

r ol eA odtpab® eorr Bsfliodatts Aguona . 5140 depen, il arovides load-balancing of
pagesgg;rsq@at gﬁ) Qﬂcﬁgrggc%q@tl on association ("is-part-of" ),

rawn at ator end of the association
li net n?ﬂ’aé%ﬁré}tealulsez éltel ]éﬁmP‘e[(quﬁfﬂPWﬁﬁ“ﬁ Systere (BNS), prosimgfanif resolve a
netpadS pke S50 thid thi) ety @k BddRGs STWRL RelpaGeSage seibrt Handiilg &k leB¥ésionding page
mstalrmlge formof an open triangle) at the generalization
nd. Wen a class diagramis broken up into multiple
d| agt aeteage appjicatipm ssveniip dha isgved iich datte dhicrastive nsinpeevipplisations. A

netpae SLBEREG sS}UJr |111 13@n éﬂBluﬁ{uln sQrUetr thﬁE pubBdhBs rfé!p@@rd@&ﬁn\éﬁid e Hetpage printers.

d ef II\? ?page servers can Ibe hosteg ona varlety o? ﬁe‘évgorkbs%}vgrsple%n m}/s from manufjacturers such

t he . .
P]neé:odeWOr% is required, then

as IBM Hewlett-Packard, and Sun. Multiple netpage servers can run concurrently on a single host, and a
IRB013-PCT
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defined. 1.1 NETPAGES Net pages are the foundation on

whi ch a netpage network is built. They provide a
w@apeneddased user interface to published i nforpPel/Auz06/000781

and interactive services. A netpage consists of a

r ot her surfade region) invisibly
s S0 G UL B0 B it AT Haabe APseTsoR roideey ntpa
servgragped il peeticolat the dupagality ewciiddpiyl @6 1D SerVHiilaHd &k R server, can also be
provﬂﬁﬁ &ke%ﬁ}eiﬂtalnxm&¥ a@ph%fggs Hl?lﬁgs a&%gg%e prin I‘ Vrelrn a com% 63 vx%istﬁttoﬁ,t or on a local

sfcrlptlon descri e Vi a out con
BEWOEK- t he page, including text, graphlcs and i mages. It

1.4 al soTrdescrAdePRINTERe | Nput el enents on the page
Ing 1(:3| glgegﬂg%fi%%gwtn}ltgp&’l 1sh§ﬁp§r1!ar|1cg k%ich ?sﬂrg%{stﬁgctj té xbegaﬁg SHSt?nE §nd prints
netpagg r‘g%t’é‘@mf‘ P slemagdragyl tV&n@bSlg%m{On C@p‘l priget Iand pivoc egsgedDb4R, and is

conre Qi@ th1 Bk ﬁﬂ@ge Heyrieva a rM:k‘oHd sRdheis e tRAGBE ﬁeﬁ@ Ria% @ﬂ)ﬁ&aﬁdngnnecﬁlon

same, wever . to allow input throu
ot hef s eo i lgee o aE& ecung'gg% & G198 valPtds Prp: §l}‘?é‘8tpag8 Bper Tonains no
persifgnt pApRge.| 4s & o gin’eser W wrdegere “Bagetviodeistthd ceputehiNstpages function

mter@uﬁgﬁy dcRdshpsee amtf frheGii Mle nBY ng g?hidlg{lbél%eg g%}éagé f)aggéétvéllg 10, independently of

ery |large nu
pamcug?\ﬁg%aﬁc’gm}/eﬁs the page description is encoded in a
pr i nthedietpagg prifffrecctingg sitdeibed rfeipess dotvenentn frophl @etip@gpubhdation servers 14.

EachMbosient & dBRBEE! &, tw@Bths tl?@ﬁa?@ Yay&ﬁd Lufdetffet z!(%all tg)ﬁ%d {n{age (\)Ial]ects which

t{)g ]gescrl tion, The also identifies it

popuSCE e Bt e TS o P S e o ' Agatiiapsubscrber
and gasgoiiettoite snperiberthatiatd vidigd apvopriatePRskIeriAe TEAGEd B objects, on the
otheMahJ‘ tat%dyﬂuﬁll}L ﬁlfa.treélcvﬁ}go ?e?%%'éd? Eéré’ %nd !y(areolgul&n% to ZHP su{)scr%:;eré printers and

. ch is infrared-reflective, such
teamﬁnflateﬁ?%eé?‘@és wavel engths are invisible to the human
eye Tgtnetasge petdigiatioly sBen Sgﬁtduzbytha se%ﬂkﬂtzdiﬁﬁ at (ﬁ)cdtﬁm%nt&ﬁ RO bointcasts

and %ﬁl&SQnAﬂQ%&RH 3he pJqut%agtegf a doc agttl %a%seel eyo%ttg, g% prghl erﬁgt%\?fs which

sensor 1Nt age pen,
m““’t“t‘séfrfétﬁyttt’éﬂent% t he netpage syst em via the nearest
net paxge thp piiktér@ks reckied e Eblﬂp&te\/}e’ag?&li}%% atﬂrlﬁzt) SO MRLHRA e Qﬁe%cumcnt to

bepr%tftetdrttéaﬁgr E’fgacgmenpn nter via a short-range radio |ink

iciently small and densely arranged that
t he B’éﬁf@ﬁﬁasfeé@ﬁ aiiy|pyinth pdiiged even pagersimdir@otskygn dute Kid@ f @e sheet. It

contaids RIGH16ked briirft Kno@d cbiAE11RAB6 and ﬂrmﬂ e%glhm‘ﬂfl en%gta"t priSltlﬂgadP 530 for this

recogni ze the page |'D and positron on ev
PUPPHt eraction with the page, since the interaction is
St at@k @ssting Pagss amsiste bf ©ib- (E&ﬁﬁlﬁtit%sl YasRRe06e6 ﬂagb d‘é&dﬁ@nons and

expaﬁsnﬁ %@ﬁfrﬁmﬂﬂ ng 1191!1g%§ H ragt& tg%refp?o%e%s conmsIs CS one & é%oge standard

%ge server nmjntains a uni que page i nstance
DSP {;? ftwderie pEalse Th%\F“I‘PEderﬂjmt enging copiPHrrsagonsis Oﬂwstpmrmttcessors which

expagip lithof and peiit-pageifhdecH raadlie Synf:lﬁl’)mieﬂ Phth tHe loBdr&ldn bithd RBitheads in the
prmt@;?%&%s description for each printed netpage. The

ationship between the page description, the page
i nstPaAEE notgaebledter IR pripting Have dtepmti@ 1 Sring hrewmsiigrIR febsytpriee black ink,

althodgh tHik eestpitts Bbedd dﬂﬁltv@sagﬁ tg@béasb(ﬁ" tRAfabe. AlithGgh Edcﬁ%@ggs have Iélore limited

e I nstance IS assocl ate
ﬁmctﬁg hﬁﬁ%otLﬁ p{Hﬁ&B %ets eé%re E)tﬁ C%fsgt?as\ﬁﬁ‘ip%gﬁs printed it and, if
k novhnhorng aeingsge mage pusie petmh e anabpss SF egbern. Moreﬁ@ec‘&ahsaﬂvlﬁetpage printers
may Iﬁh)g&ﬂ’tcﬁmé’re sﬂéaﬁls&irsm‘f@ésesu&gs IBRBS SEan%l' ﬁlg}goptg ateﬂ,sasc't%gé g type, and

ect._such as a
S“PP‘WS aplet“ g‘tﬁ%aérfﬁ °ﬁt‘3eedaft‘}r%e fo8 é“aﬁtfﬁrd“tﬁ‘ﬁht surfpcg e thatf&map 811 which
descr. fbwctke@g filipg Sdﬁmamw us@itb bat @ .document becomes associated with that document so

that the document’s tags can be correctly interpreted.

Figure 2 shows the netpage printer class diagram, reflecting printer-related information

maintained by a registration server 11 on the netpage network.
IRB013-PCT
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1.2 NETPAGE TAGS 1.2.1 Tag Data Content In a preferred
form each tag identifies the region in which it
wappean®sl and the | ocation of that tag w thi n PEIEAU2006/000781
region. A tag may al so conto?dtn flags which relate to
the region as a whole or t he tag. One or nore flag
1.8 bit§mﬂ§V?AQQﬁENexanple, signal a tag sensing device to
pr omha@mfeeediagadmcb nithtphgeeyseh istypitally b bl 08 9gisb; vaih@it embedded
contrgﬂer h’x4 1s§b C E%‘Ig&&ﬁ&% (ﬁgoggllp}gosﬁlaﬁta%s%m a%@@ih”%m Mh@e sensor The image

aving to refer 0 a escrlptlono t he
sensr ;i detisagidse iy SPPFOSFice R 30 @R PRITRE P 3 infrred
waveleAdillsl NEdeak B in bl dedliEBeldw) tht: BBtemdngbleth sasdwyipe einibks inAgntact with

the s@%ﬁogﬁgﬁgﬁg{ 1? %b(ie tﬁ%{nlsy ta%%:)épat s%%ﬁ@%ﬂ rQ@ %XS&hTré Hinfin Re[ngxtvx% g%@ at 200 dpi

| recogni ze
or gratvy andi L8 Hz ot fasteek @fognmn eqﬁtuead as the AP gncrye@@ @&Wl@ﬁsﬂymmlﬁed fo

the p}m&r‘%& &S Sthifh§ tHe Prifferdt BsZtdtign nbepraihd Be Bataﬁfvnlﬂﬁgbedl\/&r tfe (known) page
i nduced by the surface or by the sensing process. The
stucfi®ys preferably tile the entire page, and are
suf fling preftrddyemboriahdnt efiiet nefeses einyoperpieschtieea pevael mapidng kpen and as o

non-rﬁ?ﬂré%< ?tlél%sa?'h% nfa{l@ig easﬁgt, h(ﬁz@%r QNG ARGsaBV B ugﬂg e Sktigk System as a
|

browF%aétﬁrp ZSE'ChthI @Elﬁh]éés u‘sﬁ aﬁﬁﬂ &ngg {n? %tce ggnaghe%e ra e ]‘)Jen is registered with the
netpdgé tyeteia add lana wiiduh perh® G alijsrre Bishove themetppgeer das flisgyany, geflecting pen-

relate?dtlﬂgrmlat%%%am{aﬂle?bypar rggls%(aﬁoﬁ Qer A POGI B Rpage bliRok€9i ON tO

d th t
SR E RGN LIEEL R LR
relatiSy 10 GRYpAFRRLIBhe Wit iR attatled pagfercd densof, afdiie fome en beninsi igbrpietadrelative to a

thIeSB(Q?th]lﬁﬁ)C%% I;)v%e’thelr ﬁle B%h? r‘uﬁe &bﬁmﬁssaﬂo&sfhem&ﬁgivg Bleth&ht Uinh&[gbge to be

arbitrary subregi on of ?ﬂ??ﬁ’% "
licst? yppRnEStiR e Y o rfpAuest sy infORPRU B PO BV ermore, the
forcd 1@&;9@1@5‘% aQBntﬁﬁb&xb e rt?mbw \sey, ek @nelpiamids of adignative cets eertfiad
regi.gn I D .can. direct ter
el e P pen iie:f;enipﬁ tlil etprérlg érgie&}ehtg%n o??tﬁhﬂ & tgegge;m\aé?en%y una%)mg, in the
infrajpd Spectofn, prdrer 1AReT thﬁmagerlh ghe W@@Fb?if theryify. & dFSPﬂ"?S@&I negyest tag and computes

the @Lﬂl&&@{h@ dib lﬂ@atﬁz@tomaéoﬁdnﬁﬂle Bﬂ'é&vddépgrsﬂeawafdlsioﬁﬁﬁ bn th6infapddIag and the

kno%@&tpﬁhp{ gf n?%lg()pg%hg th[ou 1once)r§s%‘fé1{s X ao:f gne tzl qﬁa%/ b@tlo 6b%cause the fag
densttrgn hpage Fpovetssly aropegqmewo ghe zt@ o7, tb@acbuﬁtei pifios em«dvt@n is quite high,

exceEcﬁrgg,E fSnininh $86Tuticd géquEEa f& a&uﬁ@ hﬁﬁf‘)ﬁtﬁ@ rée6dftiopuousl! y
out | ncreaS| Cl s1.0n

usi n}éeneﬂstﬁﬂnf I‘rql?él @g&} Be[ji%agﬁ ﬁ%@ %Cals a%%fn%ofs strgﬁ%ﬁ i%(&e cor{SIStS of a

sequerg oDtimd-Bnmkd panpoRicDO o thd BRE, iwitiated yid wendwvrt gvielt|apppmpleted by the
subs& uérl éé@[aﬂ)ev&'t Al et algoqgéggd]@ltﬂ e Pa%e HﬁS(ﬂMeynepr@ Réhtdeld@ the page ID

Encodi ng I n one t, he 120
changgst whighg m%%rgma*&‘c %C%?S@n%éﬁfﬁ’&%?ﬂ‘ﬁ‘%?“‘@%‘&gg W%hg a (15,

5) RefHneiagd @nbs acackat selfdios 82piagbdsed360 ipdbwie thelyset & perform copy
and ﬁzzﬁ{e]asole S%oilloﬁ] tc. fl‘he dselgag? YQ’QﬁnQ§arxﬂ)fed fl)%llélw Qlle E}fs‘%}ﬁr{p Qisérdel@ﬁﬁr a defined time

OWs up errors to
peripfoThecBR B <i5eon SEaRhGD F FE1 2 o PP PRI ot am%ﬁ??ﬁ% ligital ink
strol%rcﬁﬁi’l[recf tebih @fe petreluidve So3f6 Ko niRof tle pdga diis Mitelprdied in an application-

sedihanpgg e § N TECR g e Gpr L LBl SN Rty 11
i nt eEdicé asndds eg,qyggqt a1b |8%,4 hiig ip the nip past npg@:d by e gende the pystem. In the case of

the LRl né\?a@é‘ bt deRFibealabdva] rbltEeﬁ' jve] rmaﬂinfg&ﬂ‘dck B nibr telo@marking stylus nib is
spati.a

C‘m’%‘f}ﬁﬁf}} Ren 6\?%?45?‘1&%3‘%‘&“1 sti)he 895’:1 %g 13" th mg]s%“eqlé[n I%ocrrmag (mtgthe pen by an

ni mum nu
application, e.g. in response to the user selecting a color from a palette. The default nib style is the nib style

associated with the current nib. Strokes captured through a pen are tagged with the current nib style. When
the strokes are subsequently reproduced, they are reproduced in the nib style with which they are tagged.

IRB013-PCT



10

15

20

25

30

35

40

in any one codeword, thus maxi msing the |ikelihood
that the burst error can be fully corrected. Any

W@ oiovahdoel er ror-correcti ng code code can be usedI/AN2006/000781
pl ace of a (15, 5) Reed-Solonon code, for exanple: a
Reed- Sol onon code with norélor |ess redundancy, with
t heWheaprsr e el i ithie sruss ofsinten ih Bhighelus#commgiepte, the pen slowly

flashesatd Onlligy” IJE!DOWKerﬁE)eC&ﬁn £ to@deddid 4 sﬁ{)&ﬁrﬁlatklb Ebdheﬁfageﬁ R eBmerddBbctivates
its “err{%S %Eg?\%ﬂv % Ut %26%? c%g)dgns g Fr%()k Be{atlﬁ)%o R;F gz}gé ltsrrtlo%gtgrﬂy ch'tivates its
“ok” LEBnmuni cat i on and St orage, Prentice- HaI | 1995, the

COM{ %ﬁeiceocff c\emrmu@tcéa &Y Riefled t?@p&lem ﬁ&eﬁl Ry m'kef&ﬁlg @R ®sis for the
n order 0 .su OI‘

R ORI TR A ———
verificgtioe ofsgngiray  devi ce nust be able to see at |east one

ENUHH6 et BGirtfs ah PurdubefitsChighh il B WRIRYHAL: WP L6t ko B8 tnkc
Thetrqng%'on or at, what orientation it isS positioned

i e PG iy ppparibendretiit of ﬁf@m@véia@r%sm but
is alwaglefitisicd oi 8 pdnhpeeshiap ensare fieigbandling bfthd fhidtesi ze and spaci ng

Of \K’ﬁe‘ﬁ tﬁeaﬂﬁ 18 o]:t- rghtgg- 86, g&[epﬁ%ﬁﬁfs rf' él&%mﬁﬁelﬁﬁ Qﬁéﬁlo@ \tvlﬂcgl has a

4, in the form of our perspective

capacify of Y&t ten nyinutesied éonfug@u )@W‘l’l&]ﬁﬁ. %@H{l&s‘peg {s,0psp a@mo\ylfhm range of a printer,
it ransResily SfeaBigit:S nRD O S 747, for a total of 240 bits. The

tag

ig%%gne@qﬁ%:{e?e an C}lgjglbeé Q%mg}/sdlgup&c gg.%ﬁiatgfesﬁes in netpages

both Olbpqpelt?pd pihie By dtds lelﬁelr W%ﬁlr@%@ﬁwﬁgvem eomsapicating with at any
particukak @ig.€ 5C shows a squar e tili ng 728 of nine tags,

IC?n V\Frle{g dgem%c&({mcal? %r)]tﬁt etpeil ﬁ%escer g in e%'e{alfc'e%/ée?a%ﬂ belgxg,tp\xlrjl ICr)e?‘%eenscé to Figures
6t08.desi gned to be shared between adJ acent tags. Figure 5d

1.6 shw&spp@gmm@mi ling of 16 tags and a correspondi ng

ot "Rt S bt s Pt b DR Bt o SRR s e i wsea

to intefapttvgthafnetpaay 1ddliearoded datp 8 diitheltipt 4 i r@fbptie dentw;hep itduseeto execute a

moven%ﬂto sieh! Qsog %kp |"ﬂh§ data;r ill%wi @1@ tideEtQ}g ERE ga?tlcﬁl&epa @Ln% raLs@@M&fjmteractlve
i ence

eleme: &‘a@tf FM % raxi I’{l 8 retSI t t b
% S0 Hdis ef%‘atHF POSREg F thesPep &by eto Thppege to be

obtaingll Tievislicatingalyia Ganrahditted taspe printed 2vhlerie titgesolTéseviditht BNB gl gaggID 50 of

the str&@%t@ %@n%&ﬁ%d&éss Enﬁe ﬂeﬂggeq{age gﬁz@ﬂ ﬂﬂ@rgchtrxpan&% 112V gxrrés ding page

nel g OrS groups of ta S cannot pr.oduce
instancg 18?% i é@mﬂfmhe F%%Wﬁ’veé’a%eaﬁea@t & e pgedvas el Hoged Fen cario
stroke, i@ tipQitiseeniy aeady hivg @lehddbsh ofthcleleemt pagdsebkr ih e cdcky Fach @etpage

con51st£ Uf 1 pﬂﬁa& %Qgg%ygut%{a:ntaﬂlgﬁ Pérﬁs‘i‘éﬁh& §)¢a nég FJ“%&Q Qerx;e{lgee b%gqu%e page

or 1I"ent at eat ur uat
layout &ffer% Rerbieeft fuch asigress.donsy and iicess |06W§t ypicaily atoked glswéprapn {he nefpage
networkO t he sensor, the present invention is concerned with

di.n orlentatjo t.a het
cxan el ol B AR08 8ol e AR B pigion 0 vaie
the strekg ewllﬁ%gld&ﬁﬁ@ﬁteatv}ndnelment of the gaggtdpsoringion He pirplsy inteeptsalt feghen able

to inte:PREHE ARG (e caﬂtea@&ehe Abpe §ﬂi@re1&raﬁt%mn§}ﬁi on, as shown in

Elug “quc ais.l a}/\qreo :&xﬁ c%siangf:) ang gveﬁrbgﬁetpe% ov%ylf'] gctsﬁlgn and the
subseqsgnhtmlup wosition pre bbthe leesdbbemqjsn(aﬂ\n@nnuﬁia@ abictodhich dp activefed by a click
typ1ca18'qg®|1r§st Sciek to%cdgtgzlat@@ aﬁmﬁzc&@g@mrl&gé}tstr@énglgﬁ&édaﬁ‘ﬁe%ﬁjre of a pen

entati on either contain a sin

aCtlon’Bﬁl 3 hdlorRit F‘.‘FE t&ﬁ%‘ftﬁré? m?fateidg’y fhp el gliresponge fepm tsrngn’s d’rk LED
t WOTheietag: tiven Bindsalf infig) eletnerghin @ mckpane pabe idéscriipRBO hige okl agd form fields.

Input t@&hla%%ld@mﬁsg @%Per BRI Gn BE%ANb AN h%;éﬂfnk if, say,

ta content only one codemor reqU|red
2 thé‘FFT%ﬂGEI?%PE?WT@Bde\Am ds need to be decoded to
2.1 obtanmMethuaesi red dat a. ThIS may be the case if the
mrBo1xmgi on IDis
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not expected to change within a stroke and is thus

only decoded at the start of a stroke. Wthin a stroke
w@rioy/0039€1 codeword containing the tag I D is theReI/AU2006/000781

desired. Furthernore, since the rotation of the

sensi ng devi ce changes sl owy and predictably within a

st r Rdcaringgm Figurerfeand ddbenesndeeheyqily designgtedimaeieretce nipeeral 101, includes a

housind§ 06 @ rR&loe hiaHE- mo'ufdmg %avﬁ\%%vsadlsbi 0% d&ﬁmg hl?ﬂﬁﬁ&%]i)a\éé {2 for mounting
eCtlvetar etsa tgl her and i nstea

t he
the Peﬁm Rty The R HR R n SfibI TRy aéP?ﬁne@d 1‘16r9¥91m1°§15mg 102. A
semi-teaperee ackr W7 tis sy@ted o hobppodite nd- 198 of ahareihg 108. Thepbeald7yis also of
mouldgoeﬁgsa&%a ?sg lﬁxd ERbGhaben %mﬂaﬁ? bra&-to &lepihk P YR WIS status

resente € absence hi's ensures
of the tlﬁ mqupgd Hé}%“a%@ Pouging $02ndhq cops e 8?1 sa g'ﬁ'& P & Wighgigstantially
surrouhds@he(dndl d0st oF tHe@owsrk i1600dng al pekgdatingf dodidn al’wwhldh&mp@fsm@ohﬂtﬁe main
part 1% aﬁ& Rtjé £v tfgxp gﬁ%s%%}dﬁlg fl?ﬂ(h ﬁ)%e%%gtlﬁgwms 3(03009'&1% ﬁ@}sﬁg 1(9ug kaﬁ% antenna

tag boundari es
112is @f&éﬁedtbalgnddh@( zamm pogtisn Eb witidn tepqeeipg 193¢ S{C’@Wrﬁhfeaéhﬂi*tmﬁ@ﬁ@mg an
apertufﬁl?dA &ehd ok W&I‘Hdnyngeﬂﬁ @&lade 4 ietAbldQwed Bk, idddla@g corresponding screw

threads te Imce) al en%r weceqylﬁr ead %o en'clfl)? hmknc?r % e regla tet elllrt\r)z s

t ar gleq @Ounvé witigny the sqyelhl 0g eshéﬂ'e@oratfa@s él@% ¢l d@édlex RCR hig- The antenna

112 is @fs@ﬁ;&ﬁﬁed 3Rk H6ATRS17.00e RERAIERO 1B AR 4t 6@tdpQ@Rthe pen 101 for good
all—ar v1s /01274 filed 11 Cctober 2001. The arrangenent
k?‘ igure 5¢c shows that the square tag 726 can be

us ehetpen §ag lopeyatet hokheas gmonmabmarking ink pin, agd asgi nohroatking aiykys. @m ink pen

cartrid@d/ e13l 3R nibd 194 rd%tyfﬁg I@rvtlﬂlts{yﬁlﬁ }ﬁbsltlzﬁe m&lnIeH Qkfcgltil il w1thm the housing

eferre nts t s descri bed
102, b AR PG HE A ) Ao Uari o 5 g6 PRUPH REpt Boeioampd 122 o
the meydh s@ipivee Uf, by resatioy biSheumral fop fl €. Eesmcaveesdden’almk@ ti23tapd t24ese mounted to

the mlgéﬂrlc%'e 0 ch‘{;ﬁylt?sth(ff rég%ecﬁj\}e{yf 3 [‘(ﬁﬂ&bie@grﬁ gangl AL ﬁ%ectuf%d to the pen top 105 in
represent single-bit or multi-bit values, such t he

operstioRLaad BTN oG TSy BeGam IS HE BBES AETAA I QRrfp of o st
within@iee-vpan R nthdeh bapdd|Gamabliosers PBAAIBIptdktidhg 4rofnislid@eibldcks 123 and 124
fit witﬁﬁ tt}g Sﬁﬁ slgtqgé' On]rotélo;[ |_&Eth V\BS%NESTMJ )Sloc? s PJ3 %E eI n?cgfe relative to

e net consi
each 0&1%*9 P{Olf’&tteé]&?r %Pe“d‘f‘b Soepage nhalgh o dirqugh te h@e 123 4% hapelal end piece
114. ThefHn S0 Ir1at hBOst8& Y &etitich] By RRing &Feopl 105 ﬁe;ﬁglﬂngsltéba the three states are:
net pag i,gatj.on ryers 13, netpage publication
sereergt?%ﬂl&%gx#%rn?ﬁa¥g 75, netpage printers 601,
and’ r el&¥ eeredss 338 cBhnktt edtvieada network 19 such
as & he defitiymenk astshoun1is Hbguie cac dbe s1@1@Pageo nib 121
regi stragtion server 11 is a server which records
rel ationshi ps between users, pens, printers,
appiisecard sy §CE AeP: frubduptedien relectronisg] cftﬁﬁérlé%yhla*mﬂh iithiz éhs housing

102. Thakde6Hd FleH BRI KmAGHk Ial intrbr@$ LEI 113 1088 RERdihLCiak 88 reERI6S foR Bjection
cts.as,a.signin behlf of aut

ent i cat .
onto e ¥FIace; AN A ?Sen ‘? g ‘%‘é"ﬁ‘ggﬁ(’l [gHison g Seﬁ?ng op rpg\g i lgggor feceiving
reflecthcmadigtion frpm dhe pusiaerg Hietspoord fives PUB ¢ 295also Amurdessradiop fiestenahanipel 33, which
includés dﬂ%ﬂ%ﬁmﬁb@% Rfe¥ler, bl {@dnﬁ‘@l@f & B8 rf§rI c§1§t1%ﬂﬁ1g operation of the pen

n bout S ti.ons and
o bLTLTREL O 00U ¢ B 0G0t BULOTS S PROE - ot s m
mfrarepabgen Sy ﬂersgfaceemdhedaﬂevdlmaghg ogto shelimeade selfsorp]ag .ePower supply wires 136
conneét %t(:@iﬁ&ﬁ&rts 0%' tﬁlecs@coﬂd ﬁé&%BsféB Yc?l;attégl Aot llﬁ @1&%1%%’(& within the

| nput val ues for each e instance, clients such
cam bael 4230 & t5pinak I9p songgsffo ﬁ@ﬁ’ﬁ‘&e@éa’iﬂﬁﬁm”cﬁlﬁ‘ e ey byl H%eA three volt
rechargqaple bzmetyaB@ siBagRinIBY 48V barrdlNe5 Po@Atad itk Eie batfeetoptags. S\n induction

char,gii’i‘é1 YoitSH& § %Jﬁgt% abrogtJ tﬁé[ %&Xo%dtﬂg i’&? 1 %Irla{b 3 rec%grgﬁé f)it tlﬂg battery 139 via

correspon page I'D serve

inducigp e Arond s 25 B L23rplse aipaiel an Bfere EBRY {1¢foand infrared bhotodiode 144 for
detecting aigplRahais tRGaR barRAUS vieE MBEShe/dndusi1bGorlthe ialt LaA6&k 1100is used for
RrBo1S6AENME. A netpage printer uses the |Internet

Di stributed Name System (DNS), or simlar, to resolve

a
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net page page 1D 50 into the network address of the
net page page server handling the correspondi ng page
wWOo pvacmoel A net page application server 13 i s BCHA&DUSBH/000781
whi ch hosts interactive netpage applications. A
net page publication server3i4 is an application server
writingafri @ éier prudpkiils b dgermiattiva géthel Sutsrbeing sppliest ta dtepardise i thapearmid 119 or

stylus MNetpagg Iﬁ%ﬁéﬁﬁﬁoﬁe £ANRE 1BSHR0hOR 1EDVIAS Vigteds A& EMWRHKmounted
atfornms from manufacturers such as | BM

|
°ntheﬁé\9\ﬂbgclc{“p BA8K4PY, and Sun. Multiple netpage servers can
I UnRubban @tip pﬁhtlﬂyarrdrmaalsiprqgided ostls therall B8 of the housing 102 to assist
ippi EiE 40 Ror lpBinf b a
e T
32 pr KENGOYTIRLERet page server s and in particular the
f untieipanEd1iid Yrapge@d dbetinity/ihé ttsltlbID)“ﬁ’e mibgtylasutd 1 Heor phigetridge nib
119) bg%%ﬁ%hlgg@ﬁ@%quosgp %'urgragvakeq %fjthg 'st[rﬁlget inXhe' V@cuﬁ’ty Q)ﬁh@ %@)elt records the

a ne rrnter In
locatiop g Semtthegisaress focgsin fpey a@@ &?arrﬁtgeﬁ%r%lwlaﬁe the ﬁﬁ@cmEfribi\@E 121 or 119
from &?RloME&RtaiF hielisRRtopag & 3P tridndosifoll&0chipi 1S4.20he @piloilarREip 19vhEalhlates the
or1entat1ox% of%gslé%& Sl ‘ta‘hg n}%/l tct> g% dll'}gncg E&g &9 ﬁe&%&&g %ﬁ(gx (Bgel'vg& Sh thel___i,ma%gld tag.

docune scription
pri Hﬁslémg Pa&RF ahla rh$3qae}é a1 the ey 12 cangpagsniiihedigialin degp (which is
encrypid férh&uie Blﬂl Eka, @?di\/@ﬂﬁkieﬁ( trahsiBisdh Mfe%oﬁ&ﬁhﬁ H8erh.he

| nt Tn&ltée ReR %arlgn o%/ 2 3 ceg'ferb{h Qigl%)a? mE d (‘Ea 1@ Qransmltt b as IltA%%arlmtgd. When the

fro urrty i N Nnon-vo
pen 1qewnyesyout af h‘@gm étgp@g)é dm is rbtl@redo’oﬁtnéhmn HY (e peil8t eipgpitry includes 2
buffer%%&ﬁ@ sto@ight linkaata For USRbxirhafelyC RNRREERRE the pén1RotBEEIVRE dirface) and
b d nputer”. Net pages function interactively
can eé‘i??SB“é Eﬁéce and time with the help of the distributed
net Pagenipiigehipeldy érmsoudq oi thedependbrnPCy 189 nghe pendOl- &rgure 8 is a

block laﬁ %’Qﬁglﬁls@aﬁlh,@ n&h&e démlethp sliReq&. Bf 18t &Hrollef @Iﬁﬁ Y55 Figure 8 also shows
scribed _netp zﬁ\gq docunents_from net pa Léo&‘ iﬁ
represgngyions oG hg K SBRCR. G5 UM AP % PRI PRl D £ Yo} flgminaion
LED 13ehe(IR i@ cel ses@UED, 145 Al thdforcaebuoaphotodinde 1ahd | mage
obj ?ﬁ’é rFa? m&&ﬁr Hl‘?pofélél "ﬂcﬁrlés Q%oﬁ%ﬁﬁg‘ ro&?s%xai‘h% eB\Qf146 enables the exchange

perso I zat1 on, ayout s are ty |ca eclf
of daty 'efwe?erp%?mpp@m aithet by B abh Sy é47p"’6$1 'ﬁ¥18 DR { e also
includedd k)&@tﬁdl@&ﬁ dBitP ebiVErRf 1491 itartaRgd ap@haptthednalopagel Foar teforce sensor

n e objects, on the other hand, are
phOtoérO&étMﬁlo glg{s%rqa%lg wi th ot her subscri bers, and so are

mu | £ EEpst sepvwr Baierface fsiePiidseryth thrimpge @ensor 437 Arifgesceiver controller 153
and b@P P4n@ Bﬁduﬁtlg‘él R ﬁ&&d‘é@foﬁnterﬁb@wﬁﬁﬁl@ﬁg ehip W3l vikeo tiic@Bes an RF circuit
ver ntation docunent content
153 a‘?dﬁ{F esona C§°5S %g casﬂfe gt %?Lzr recei ving the
poi ﬁhecasttollmg p@Gf@I@C Mf@nntﬂrs‘ 3 Q@O@ay’e@@% datz fram tagsifrpmehe surface via

the mlﬁépéé%om Crhlort¥bik bile GRSt s§nsoﬂ ﬂ‘hotadﬁyde 149 cbﬂﬁ%ﬁs @R UEDs 1{aD Qﬁ ahd €43, and

ter has. received the ete p out s_an
nanal o e, e’ HERHEOPh AR 0 TR T el Py Foff demed e egfprmance
(~40W209¢nemll=r&mdww$fém@ss€ﬁhe printer rasterizes and prints

OddTﬁengrogeys%p 14524 6Ral Sfaﬁ@éél%@%@lﬁbbﬁéﬂs @BnsBNeh cbBIRS 19 addNiseband
sheet. It contains | exed r| n‘%@ﬁ]‘gl ne controlle

cireuitzi56). B FRVHPEATY ey P DRAM 14 e sgindin o s
contraleA 10, rAﬂatog BF pehipoteas (RET¢ieuiplisnhd Rigrepnaee sEl igloatgs §363are provided
mtheéé@@r gl ed stages: rasterization of page

scripti

and
The i unage sensor is a CCD or CMOS image sensor. Depending on tagging scheme, it has a size

ranging from about 100x100 pixels to 200x200 pixels. Many minjature CMOS image sensors are

commercially available, including the National Semiconductor LM9630.
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expansi on and printing of page inmages. The raster

i mge processor (RIP) consists of one or nore standard
wW®3RB3/008%1 running in parallel. The dupl exed prP@I/AU2006/000781

engi ne controllers consist_of custom processors which

expand, dither and print p%e images in real tine,

sy AaheaimplleadSIGil hentehier Qyjsescritsiagaliefa perind of mpgiivitewls itjegen 101 is

not in 'i:&h@acpﬁvitlnﬁ sGrRgL. rlﬁﬁcorﬁidte@taedealcﬁ&i c&ﬁlﬁlbﬁ(ﬁdhlﬁpﬁwﬁd&s the force sensor

t
protodB 13 RSP R PR (i o epRt G PRI IPS P
t o Tot taéxo\»naxseenenmn}nualpaéasn Bt wlisenspl§eVHAPanA @erghllsswedwby cordless

telephoeégaauémwam £ uhucéﬂsédezdtcfmrﬁfdhgn@an a&er&aﬁc &ﬁ%ml:&x@m mne Gind uses
ssed as es. .A nornal

e g B e PP &S PRGRE S HABERH M paper.
Mo arsqieroatiaé énshedimere txagye inoorpardiesrag Infised Prth Wesodiation (rid¥)dnterface
for shoﬁ-pzﬁl 4 @Rk 1thaa%§s% 'staﬁdﬂ%pneﬁﬁggrﬁt@es Each printer

orts at |east one surface type, and supports at .
| e 6{%? fugfre erpbpgiment) thipen dXHBGHes ap3l Oﬁ%ﬁegématl AReIprgpeters punted in the
normal@6dlofSe HEBIOE axisy Pies. accEh@nic@gy 1905ge Bdvin imAigads Teas 6 tn dghess otline.

ngrg%lomgn tﬁee&%%é&ﬁédﬁ! L,ﬁbwgstgg ewodﬂﬁehmf teﬁjgegqp@;ense motion

S assocl at e
withoutjtsterprterip syfapcalgetiengeshlov e rﬂ@cl?qagwra e é‘? bfr wprelyd o ypraatp Each
locatiof A@ WS cah fén maihp/aag @bjidt biftiterbst EthargBanAipa@lod 0 the Qirh@CHr B@mple, if the

object E a ugetr t?n[cer fic% m%tutee(?emeﬁf(g g rl%%x!mgg}d %gljtoﬁ étﬁ{eg gxg ta? )élt) 3 ea&h location tag within

the are@ﬁ@@l@ﬂ%@“@ﬁﬂdﬂ@%@?ﬂ@%@ﬁ@“&ct i ve sensing device

Of 'Ithg Qccﬂ&ﬁtﬂﬁ%asﬁﬁé& bﬁfﬁb b&elﬁr}iﬁét@rﬁin' SchSof BRIk ah@ 3, dir¥dabis s integrated
|ts is able to capture

with reiﬁ’?ﬁt X t%l%m{“ﬁ% aﬁ‘é“ss af‘targ’ﬂus Vglomyf‘l d’r‘r’ws 1%°“p age via an i mage
serfiuge the Fiheting posijen of élr\?ssmkeusnoahwm alystlative peritiphwithin a stroke are

calculalld 0)(1‘[&')@@1 Wistibh BReARR RBInhAES dfrbls i fiet s@ns@@ %&Hel%raﬁiﬁn §dc518"ometers
red wavel e descri bed

on ear - i a n
wpicay i TP PR EROY Y RS PP EE HBaROE Whdhor
3  t h&emrAse PINTER DEsoriBdN Wi th t he surface, and the pen is

3.1 ablpgkék mERsMcd ags at a suffici ent rate to capture
human handwiting (Le. at. 200 d Bl‘greater and 10

Hz 'oF vetethspguntet ﬁft?ﬂ%ﬁﬁﬁa‘nlp&ﬁte‘c%t‘ Y pHEP P Figwre 3. 1t prits
netpag&ariyfdad sﬁﬂidne\&iaf 1ﬁiln§ Sﬁﬂeyed T/a’n\ﬁmjét't“qdmt eﬁhgihh;eSOp bdd08ras shown in

Figures( 9({ an%al% ltlsg‘steli F] ggt I%ageer Vgg%l Wltth%ﬁ arg%r%i? S%Sﬁl}lg og ﬁ:% lexed print

erpr et
engmes@qa @@ct a9p e’hlchm@t bethesiday ¢fa dheetm&tm*wv ipfullcpler apdw
0 IO Q(rﬁﬁn@ al eifg @@etﬁblﬁ 60'5"@!31165@ Etkip Bﬂglileﬂzkon@ %ﬁe anel oia&c}aprmted sheet,

allown}%{ to rﬁr%grg éo tg? Ve\gous S eet vh an ]ErFISée a%%rsg 'é g[%lss )(/:l‘se es avﬁ\éleboﬁnd d%cument 618
which pangangd in ghickyess feom ong s.h;ﬁ tpsg veyvhh bumdiied shieeds. us ed as an

I nt"ﬁl% facdablt Bk EAERee déacshovﬂﬁh @%gl% 1P %&ple@ wft@@x’e ﬁﬁp@ék&ljprmt engines,
e._ne em and a u n|
s b G NGRS NECHRDES B By DR aTg et o ffard nks

The carteifigeaisd congping @ i@ ait Etleriim$ baserabidpp. The inridra kin Elter linferfaces with an air
pump 53%91'15%% Eh@'i)fnﬁé} vﬁ%rh%ger&; Tlus%Fbvfd&q}h@ﬁﬁ M%J}E&ﬂ%@aﬁkm p¥éb§1@ ingress of

her nib is in contact wth a net page,

micro ﬁ@’tl‘éfis rth & Memet S giotradh 3 iy mighitofhera dleel e pipthegdgpozles. By

mcorp&rstﬁtg ri;hagﬁ filief M@hiR thb cdr@idgdl the Sﬂéﬁdo&ﬂﬁaofft&rfﬂt@r iS ETesi0Rly lidited to the life

of the {::ﬁtrl%%e %%ﬂ(?cgrtrgdheglls 21 af@lg T V(\% %ﬁle T u% tﬁj ar aeplacell‘é[ylfc\)/rgm}n%lg And gluing 3000

pages (16R9wketts). This al l ows a inter act i ve eI ement on the page

t 0 Rfrride!tb BHEE 10,00 R:ESSH ROt 13fer raaanmt B26 fubhe® € @6p sheet
tQ request, say, informatio rom a

directly-frpmp ﬁ@rrrefsﬁa dray Peﬁba PABFT SERsPron he e pripf ea%mea“@ P G GeRjgred Memjet™

printhééd lags@ndh0 TAb kv \MemRYY piift@nditek 6071 yiHasB Gfe Mbuned Sh G apyokifs in-line
to be verified.
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The pen determ nes the position and orientation of its
nib on the netpage by imaging, in the infrared
wG@ep®enea9sy an area 193 of the page in the viciPCT/XUH06/000781
the nib. It decodes the nearest tag and conputes the
position of the nib rel ativédto the tag fromthe
sequegha eonfigifatisn plopetae stipightdrrst et Toirpapms 694e gruavm'g@dhq fifej P gngine 602
by irltdaRl, ko m&g&bﬁeﬁ @b. b eosmam aﬂp:ﬁie(‘(ﬁ theAapdn @O0 sénbd and full bleed

e T R e i
t he Thagapsi &@s the st Md]fue@‘t Bt peb 6920thronghisodetiofipoweredsexit spike wheels
(ahgrgau Ial()fg hd Qxlaright%ﬁe? sﬂ{)ﬂﬂn& rﬂ@c aégum dMdfBefifed Q(hlglt fdde {pﬁ{g %geﬁ QOntact the

,or accura han V\ﬁ'ltln&éeGCO nltlon Pen actions
“wet'reipigd sugfece sl cqntiet th &g hatnect Ebia fe groenst Memieipeist epgine 603.
St r eSingAo Bipirak® 60 [Uil thé ﬁap&fGOﬁpa%%ﬁl kﬂﬁﬂﬁ&]& dﬂf)lexed pnnt engmes 602 and

603 1§1t0 rﬁ%&gntdgwgsembls) %5‘5 Eﬁ) SI I ? %alge garg%ets Dé{%ﬁe 2 lﬁ) Werencf ﬁ(f g eel axye 6% with a

even Se(q u
ﬁbrowewwrt rohletsaogd er!@eleli leovabls wxle \u@g?e@e Whael anmempfa@em @1@@1'«19 fwheel The

movmexla@tup AGEmH BTN Gifouitéteto RAG&A! Iskdp6H BRBRS and ¥ isctlf:!mspm Gérward to
nt_of th

circu n t the C
mtertg%er ‘g@eﬂle E a\gﬁ%ergs %(? p%g ev’lap%eﬁrsﬁ) ctéon C(i% r v %H]Enh gng eseqara&e IH@?’GPOWGI'S this
camspgfisoci ated with it, allowing the user to perform copy

and msghe t“ﬁ&@ EsaénibWS edngsts &ﬁ%m%ely%ﬁdvp&lé 639 tvkmegaa@%@lmg for
W e defi ne

S e
the ol By A T BG-G9 o e oS i absor
adhesp\aagne capii&tysavti@, thibtigh cwiis hadds SA obldedipusinesas2 seoents tidighye tvadel, with an
openinQ Iét i ﬁ'% q:’l\%ﬁ&t Me%l&u@é QMQJBn&x%‘ gutrg%plg Qlle %{técﬂe% tB ﬁxe tﬂlgﬁl bracket and

ckground area of I nterpreted
hmgea%?l?@évaﬁfsu“é’ﬁwe &t qt ahe ﬁ%iﬁ’i‘Fé’f 73 ﬁ%@?ttfomgrds Cfeqnéapoeeé ﬂﬁﬁh‘e wheel
througipfhé frem b tmalded heusie bECTdngion siipe Elbsenike aaeinbly add effectivdiad@p the glue
Wheepmn%] ﬁo&gogﬂg leig,t nib 824. This is the nib |ast

not i pen to the system In the case of the

ot e RSt (94 G G it THER FS . et aie o o vl ede
on thEB6E kit apakt @Gk thelTifst Ee& oD dobd@ni) Tt IS BEdSHORED Folwyt lirtdSthdWikling Sssembly
6os.current. Each pen also has a current nib style 825.

‘"This is the nib style |last associated with the pen by

an application, e.g. in response to the user selecting
4 a cerebudrmaseiRe pal ette. The default nib style is the

nib ci.ate rent ni

capriobt ARBORCRa dete’ i bbleer el bt Sl PR pope o
smargargd, gnd Rﬂﬁlenspoﬂders ¢ (o gmromatcaluidentifydistth tp date procuitngegkfems without
mandaN@Yin@r € reproduced in the nib style with which they

are RB013- PCTV\h never the pen is wthin_ range
°b‘i%? oo CHOH P AC PRl T s Seron e BV s 12-digi
Umve‘barb\moyluct Cadch@%C), teacoded mhachiegg reddetily in/the fortnhnd appeinted ddrlcsdet Dhe most
comﬂ&%nlﬁlb%gcﬁgﬁen{ ﬁll:cﬁlg(}réfeg al Q%hﬁar&?agﬁrer h&mbgpﬂﬁ Qit %lélé ¥em number.

activates Its error en succeeds
Becatf S0 TS LPreeCIoBied Yt T IR { e Bt FAer e iy produt
item. bt Unitvire Sodetutiot kifid Eﬁﬂnteﬁna'&ﬁﬁilﬂeﬁlﬁenﬁdnﬁﬁqﬂi the @BC Giid rolkScodes as

subsé.tssbf {h@flfﬁlglggﬁgaq agﬁe Igh%ugrﬁer (G Digital ink fornms the

exchange of draw ngs and
h andWiin FURRJY chagy memgeinﬁ@ there dyertidestieonterns i ipfoding g replacing the
UPC 8éhélnd 10 fall W ndiliBuaV/ §bdubi @@t oo uﬂcﬁue@ @Al BiRSherebh @adR@NIntiSidual item

taggx}&f,crar? {e§§c§ “s%mgmt E’a esi{)T]ost sto(iien%r é)aﬂedl gpgds,tu%pr%%e e%tlc?en%l %f {ieén&nd-dnven

I‘ ans
manvdfctjiinggnd $1mk1y,| f@ﬂ%ftﬁhwwfélag ?f@rodmt e nddmptowdisspstamer expetience.
pac kit 2@Gwd Rhin SfnkehGekLOH inditiARS fdnS S HHY: o&flaah tdg$ mgillew%sof so-called
n event nmel y_han
evo ST K ap s PR e BORSLA T e BF el esspoton o
RFID tagshugfef wridawd iFgk¢nadlien, RKID Mandlook rlvtel Witeyrfo Bon, (1999), da chraemitsa@f which

are h&r&R ﬁl@érﬁ&at&fby(a%gsrreiteﬁﬁbe Nkt &8s Bhe QOO UShei g inex ens1ve but require
meohakgwr i ting. Wien the pen i S once agaih W thrn ran

of a printer,
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it transfers any buffered digital ink. A pen can be
regi stered with any nunber of printers, but because
wakd7s0m8e data resides in netpages both on paper/ABm6/000781
on the network, it is | argelé‘/1 i mmaterial which printer
pen i s conmu
NN T S AT
comp@ﬁtﬁ/@lfy @fpefb@ie.aihk plaeh@wf muthliohliquelfcer enaely interfeie giith BE1DGag pyrformance,
undermmmé tl?e o'l\rlgghr ¢ onal %EQAS;E th%él JJQS%eQ,EEdQP&%e@&)'@h@fagsﬁg%pro_]ected to be

at'ng th
priced éﬁhceph each @nnqlfsmu%au%ﬂqs RY & endiof 3408 [?Sdgﬂt A éﬂf&@@ sqon thppgfter, but

this sGP €A s}fgﬂtoﬁthg sﬂf-ont:—b@t Ina@ﬁry ﬂargeSfof Bﬂd)rlb:yltehb duch @k gtokeen The read-only
i s. used.t exec

na mr?j%ftnéost quc s so el c1 VoS a dhan’gég In@Sta %ﬁg%g(&nnol-geewntten toa

entl I cu a r
tag asceg dterg pramesﬂesnhrmh ebewwb! cheine ﬁemvett Bis Héaddﬁa@? ﬁﬂh‘é‘%ateféﬁ/dhf‘afﬁct that a

read-brn}dth ah &e@et@ to%fo&ﬁ@onrrﬁhlﬁ‘iﬂe& @ynﬁl@lSdlle b@ﬂheﬂ@)ﬂ@f t he pen
relative

e
dat él" £ gdais?cgwgtﬁﬁles]u‘%l% 0{ iec{‘uﬁ)gog%w{ﬁ' RI%O-ID enr?eé hzlisql \%‘% éd]nd%tandard for a
96-biv Elactiohie PRONS] CodveERAgeouplpl Bith mlnttemt ‘beged @klectul‘mne S@Iﬁlée (ONS) and a

Prodtﬁ?f\d\gﬂﬁ L 9&&%@ ﬁﬁ/ﬂgfoﬂcg @n Eﬁ@ E%%ﬁm&acg %th%l@dis\é @btaihél, Whd ﬁ‘sbd to look up,
nal nt ains t

poss*)ly é}ﬁ é‘}‘ho(@ pﬁ%ﬂé&?({ﬂe{% n %’c{c}g %@%& ergg g{ﬁ\ﬁ[ q’ﬁ% %PC! con51sts o?an 8-bit
headét@SZSFb&(Eﬂ?[lhﬂayagbIdem -bif dbieck claps, @nd agabit fegipl ngibepidior a dellvéﬂi tteif?éptlon of
the Ep& Ir%rqg BIIRY Dq‘ rﬁ@ﬁ%ch@ﬁzy By otdm C@ag ?I}f@ %quAutotI@ (feﬁtleﬁyaﬂﬁﬁ'y 2001), the

server in its cache. net

conts AT FRASE BPOTEARY ST HGE SPAROT-h Ty By tined Emapping of
the ATEN PG Ehe[ERGEO Sﬁ]ﬁdﬂﬁfate(cSﬁﬁtlhﬁdyma)veeanhteEREHgﬂ cluggpopractices Brock, D.L.,

Integ(a%nge yhg tEsectro%zl%l ﬁ‘gt}uct s QEP@? I§bal %Qz %ﬁenﬁﬁgnﬂg} e, IQ'fT Auto-ID

store e on the net
CenterelNpsrker %]énth? BRatepts 96 “aish eréﬁlerﬁléc@aoxp@rgte@ e C@fs YSerén“F r G EFC is
admihiErePSEPCloba, aﬁEAﬁm jbibeepage description to which

the E%é%%gﬁ‘éhn@%}” SGttal & dzén eeterelcro d%@ a%h %nna%/ ?&%9 tl“hé);uﬁo-ID Center

t he Tron®tne str Interse
strongly ladvotates ithe tuesr g5 fast-copttpassiye RHPéags FP qaﬁéE%n@é %ﬁs d@ﬁnef* R&4-bit version of
the EPY:F%@ am{w tw%stfo? RENAALs tgb@ﬂﬁﬂﬁlzgd A the€ bhb kerm.i For @etaAlbd @Keiption of low-
wher e .S an Ll et en t
et SUET B R 158 Tt BB ITEN LIP ETAOH o, et
2001), el otténgrof whicearsivedin ingreperated by crdgsrefisgnes Forgtviesshptios of a commercially-

availdid foyr e QastYe TS ko Gkt 1% @lf Lot NF]DQQéJ |Ar11@r§Te@hrﬁ>logﬁ k0029, R ontents of

Whlcgélﬁl&\érg]ta ?n%qiﬁgatgdal?ayfcgﬂgérei#] %g ]E)Oé ﬁet%{]gii ﬁ%ﬁlp%%nuog:]ﬁ]le 64 %1’: EPC, refer to Brock,
D.L., Ble@ppydct Bkdrokic Ptoduc €glieSMIEY AutoaID @ﬁdfet@bwlbbyzo@ ]’)éhq quiRats of which
are gl.femérﬁ&g?rgéc?bafc;og chPfepen’ s "ok" LED. There are two
enents In a netpa age .descri 1 on:
hy pefGeriednteied! %w%f*rr.u@ﬂ‘&éwmrlwﬁdfgg?‘ﬁ PigR P P Gegovel and
pallet-Biel lgGife, bild fggBggins e otha tidgisad unith ofshipping @ S@Gh@tat@ such as containers

and Pré%e r’Jl?i glétluﬂgt?c{% ﬁga:’oag ELEL %gﬁhlpcue@%n&lﬂs etaded itz ggner level

erring he pen,
contgjestsein B pagkagingi S@ﬁﬁl“%@d B?‘S?Oétﬁté’P &seEhumer al 101,
i ncl udes a housing 102 in the formof a pl asti cs

nmoul %\‘Fﬁﬁ?i{m's%hé'§ém§ defining an interior space

41104 e pen conponents. The pen top 1
is i Hsmga@r iatisige (ergatnétaa%lél tpeainguicad tapnigily léfﬁafylaolﬁo%‘ﬁt item has the

s1gn¥f|3§1t Q&glﬁég@ gha% Q2110WA BEHtird fuFs RAL @)FUdu& QB tadddd, or & significant portion
therespﬁ gvlil (&e}lvg},pl%ﬁ%% gl? tgc? %P@%tdgﬁggen% thg:' Ica)rgductf S pac ggllli]goolfl?albagrxg l(f) %16 entire product

surface is tagged, then the orientation of the product doesn’t affect its ability to be scanned, i.e. a significant

part of the line-of-sight disadvantage of a visible bar code is eliminated. Furthermore, since the tags are small

and massively replicated, label damage no longer prevents scanning.

IRB0O13-PCT



10

15

20

25

30

35

40

noul ded plastics, and is forned from sem -transparent

material in order to enable the user to view the
wer@rne29sf the LED nounted within the housi ng RORAUTI06/000781

cover 107 includes a nan1paé§ 109 which substantially

surrounds the end 108 of thé’ housing 102 and a

pr o] Vel EpBI% PBFst L ORI 288 Bﬁomog of the Rurfepegtha pppguct item with
optichlBrireaditad ihvisiblOtagiHach bilitay\utidubln id@niras the pro@udtitem@PnSihih it hipkars. The

ommtag Exgigrect%lgho%e %ﬁ@n% C?hct]cgg’ g % Erngc{ e 1t§m ncg m ? gncoﬁ ea s@?)?age ID which in

unt e pr 0 ec
turn idemgifiesathe produet fedeHdnua deigpase G@@S@WW%% oma@lly identifies its own

positdhl foh thﬂiriﬁ@ AhaPpBdukiLifteh, 1ol gviad ik B waREYRT céh_&?neﬁ béhefits of netpage
imaﬁﬂw eq égmgecelve a nmetal end piece 114, including

cor espoﬁ ng 'screw threads 115. The metal end pi ece

114 Qrenitegsrrenapblicd durds eredist wanufakturs and/oripadesitecysing digitab printers. These
may 5% §12-oH Gt Griddbrt Rhibh %rh)?th@ @Mﬁfa%sl&& 108 teft dnll lgfaﬁlﬂés @hve been printed by

h status LED % gn a E . 17h The a tenna 112 is q i
other &8 B LR EED ?rh%“ ff %%edp{’fé‘ o) Phick pEnis o5 e T_gEDte’fl%‘ grapuics
simujtapequely Rigdlhaprinted ¢ext app grapfhict nay ipewre 2Gtytifing ongledabel or packaging, or may
consi ohl'y%f tﬁymaﬁfé ﬁﬁiQhJ Wﬁwothe;_&ﬁtuﬂ§ﬂﬂl%ﬂﬁ}eﬁﬁf%fh@1tIﬁeagm h as a
mar ki ng i nk pen and as a non-rmarking stylus. An

4.2 |nkq@@ﬁ“ﬁ§P?r|dge 118 with nib 119 and a stylus 120

W t MAssshywnlig Figide 13,2 preine's niogua tited I3 2 themdyybe Séed @s abpedidl Rind of unique
objectt hfZ 1'6%'15%%&%%@@ EQ&% ltdj §2d { e(‘eﬂlreltgrnk alrcllftg ax:l'ilc ¥ Anitem ID

he st us ni Can rOng2 f orwar rOU open
WPlCéchfme obt Profst el 4 Pndéﬁalabm? 13.4be Bryd‘%@dﬁfin%“ aflags|gbproduct,
whilgo@e sdriaPnubDbr. idéReH4d aqiattivi@ar Shstabl@rof a0 €1k, ik2ah maididdaR drodfcitem. The

prod\m) H er?mtt&mtaﬂ?cﬁlnﬁks c&t%gxgbarln{lfg er]nb%l%b&a? % pgc?'dugt%BSS IlLL%lb%l’ 212, The

respec cam parre IS secur
best-iﬂwyn pefnct @gs theBANHCE paiversal BiadushePda (Pan g dnd i ekt e
t herpesvmhbhn inl Rigur€ am eiaacrnma&g onSentdaesl Mg@@ B (elafégﬂm?@ml $0 and a two-

dlme%smnal é?[g) 0{1011%6 he Te 1on 115&}1&1’163 e f)érgace re%lon cQ tlalﬁmg g‘-r ﬁ’j and the position

CAM T Ol
identifies Heteg’h besitivn Wfﬂzlstham dimgegsigriak regipny ﬁmw themarf@am w¢stien ig PGsurface of

a phys3dal U@k iéeg%f{m@fn it ﬁk@fuptta MRRSL §elo-dnd %apﬁﬂk%eﬁeéﬂf%eﬁénqg k& the unique
nov | V
ovie i 3 rpor B T it dp 28 e riog em NBuoheift e mapvine

can tepanirotage $RBU mplomising tha lutilgy df the e@wdtad Fdr. exdtyde, pagh pab@lof a product

item Qﬁa% %@11&51%@5 @@iffé}gnt f%Ei@ﬁ B 50060rw§§(el}1 {415 Gﬁl{ﬁgtg Ha dﬂ;e eilzgée the item
hree st at es

ID, ip Cfi g%{egltmil Ooetglflft tP? {Segré ID, guitably Brefixf@ tooqgfouplg ﬁgn IDzzglocatlon from
genenbhdifaes regiok IR atlgcptiod gotd 1Bt e lbegioh AIDOwiquety distitgyikhies the 20rresponding

surfar:laI rpglénzéor@iﬁtotﬂﬁi] &Qﬂgxm(s 1&\?\%{3 @@nﬂﬁ@m gl'oﬁﬂ ﬁ@dﬁé@ gge n an

el ectronics assl s ousi ng
102. Th?ﬁ%tﬂé%&%?ﬂaprﬁﬁe@w FheEP@ 39 mfﬁééygﬁ RulprIp dfeger. prepyiis provdes
direcfl @ihpatibilityHeonebithingags MdERCednia®FaD fagh for proj ection

ont Oln‘fgﬁrg 2&]{1‘1& gb%glbn ﬁqs éh??lgg E%Ba%]ig % ujxdic'éatg [hg qu gf the utility of the

mount e he second rece
omnifeg 1 BB PEH PO PORSIEH Sy e gosiih B ecBHEd ffnghesired for

apmﬁ&ﬁhﬂ@&mﬁlso nmounts a radio frequency chip 133 mhich

| tt receiver.,
cont o Fren bl VR RIS Bl Sl SERREE BB B . it s e

logicpletiuctge] physipnl igpaut and sdylaptisk ofe38ip¢ee ¢semed from nD ul ded

cl ea\WMﬁ'a&}ﬁﬁ)h%%énsﬁg ESic¥deh hethd Jfé%)age%éﬁ 01lihdecR Bl RERESM bofmitag, it
eam onto .t he ur.face and recelv

uses glﬁ?cgg]tolﬁ %nd e} Oré‘éfr%e 6arg nilészﬁe dﬁém\y m&fﬁxa\alg}eswq,\@ tlj_e:?emgon encoded in
the temoneoiputt hte ogo rppsitive ntlgivero thadags @ ghrd sehdiex dePiCB is1B@ved elative to a
Hypé?l@&eh&f s‘ﬁrf&:@ Fggﬁﬁ t1’LS‘1S al'e)}zby%fe @J‘l‘re@ﬁ fs M&tﬁg T Yyﬁhﬂb ﬂ\etr&%n QMenerate a

Earre 25. A’term nal 138 connects to
st Of P TR ORI B R o BIE T 2819A othy Wepno neing dovi i
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rechargeabl e battery 139 sits within the cam barrel
125 in contact with the battery contacts. An induction
w@b@rgoaegl coil 140 is nounted about the secondrd1/ax2&BI0781
129 to enable recharging of the battery 139 via
i nduction. The second flex3®PCB 129 al so nounts an
pen, tlien the peth donsiEDofl 1@quned of sifakesr with @hlostokl weding Ihdn fhe pen makes contact

with tmaraeé brﬁl%&lgﬁ@e@ﬁ@%%eaﬁs%m&i&?wﬁﬁﬁ@ SRtk el 125 when

eit e sty 1 he ink cartrjd 118 is
f orwﬁ?%s‘bit%’ %Wafdf%& 87 pheg et 0 rpabl doai region 1 56 server
retrieveket @esutiptiag iod khe afgidnhieyédo by exgloeilngapipteipe theo sttdke in relation to the

descmﬁféfl If%g gxaﬁmle 1P ﬁxe Qgs@mﬁ]iblp mx]:l"l'xges th?&h}ﬁi( uﬁd é Q:ro%gE %teis};%set\lll% g%ne of the

hot odi ode tects %ﬁ om t ] )
hypeﬂrn@f ety rsgrvemw 1§thB’(Rh5herf'B tied Gristati %f| the) Bypepiply @pdg activate the
hyperlibR3 and 124. Rubber grip pads 141 and 142 are provided
to gd 108 of the housing 102 to assi st
4.3
V?ﬁm tﬁe pen 101, and top 105 also includes a clip
142 @Fm% Prﬁlfﬁf e digitel PR Wgah nrigts gmpirek ento thalapel, g@hagmg or actual
surfac€6INT; Iﬁmuhtli@fo?éh Quripg Br ét’@ﬂ-prb@ctﬂﬁafnﬁtﬁ@@éi axmr dse&mmtnea Eﬂ'éﬁal case of a
netpaog (ig]b tei fgl)n Itgsfcapagle m.n prlatm(g a r(])(n St Uous %agerngtjb 1ta s o ) 'g saﬁrr ace, typ%aléy using a

he rared s eC rum an’-ar
nearﬂeﬁfareﬂﬁ‘@om\fefuéfdé high smeh@erwir@mm {he pfinter fnsluggs bardware widehgeegiprates tag
renderInE erhls@§ahilyanndad r@al E{n@ ﬁbéd@@loﬁi&@e[n@&ﬂng b%ﬁiﬂl&& daBQuch g position,

e i PR G a1 it BEo iR T RSt B ey
conthegtihtermaybe pn 4R14n lﬂﬂ'aeed@gntprrvdhdh@rmtg toe pmg_lgugs after text and graphics

have Hééhl M@E}Bﬁh& RE&nQlot ﬁﬂht@érétmogr‘ anld AR ?mﬁé? dhich ?rmtst the omnitags, text
or.tion

0 n ro per.s
o o Bl DB gt SRRy S R s vl o
packagimpglorauay eomsist o1y Bf thdrewipdepoitdis, eatnother a(mmm; stilliphigedhygthiearheans. Thus
an omhlﬁg plqr@ér QVltfl \M]fnﬁ:;}ed and ﬁﬂg{ ﬂfﬂﬁl‘%QaJaﬂﬁt% %ﬁ%‘bfa&eyan %Qm@ %ﬁ&%ﬁ’er used

for ef fICI ent transm ssi on e conputi ng sys

for vaxjghls fatp printipgs sk & 2 cpnvientiopnd thegmalirapstsr af 6 PRt gi tal

I NkFcdl @tegpuip®set bA S Mollotving disussidn, sy fefrenado pid)hﬁg ohth @n [item label is

S d

mtendg'cp iloh mr%ﬁﬁ%h%rﬂl 8%6 rgd) gﬁn gékgé“%OJi‘ %eﬂér?%lu ?1{ r@uéclﬁyn ?#I) ﬁ%n surface.
Furthegyeﬁrrq, ay rg?r[srgﬁ @é‘ﬂ itgrg Il%% ]éFSéntend@q tp g]cluiiwewlé 5P gy collectlon of per-panel
reglona@pb@)@oﬂﬁina{t}heﬁbaf m nutes of the pen notion on the

S ﬁlr h%%ggfer 1sr}yp1caﬂ¥]%o golfeé ok Shreg)]sttsccénépcl)lhea W1511C£ supgl%%th(i grgx err %t% ﬁxed and/or
Vaﬂabbé%t @mgrapwsgia well & item ids fetl ipdysiog iingtlyy pnithgs) H@thp%mahgowéf: real-time
controlTBVeEthél _Eﬂhﬁdr wHef}By ﬂ@ﬁhid&s&ﬁé @r *fth 8ein GANtIHOL ;ﬁiﬁtu% &eeds As an

. 134, Figure 8 al.sqg ntalonsof
optum(s:zh Ionp ttfslgut pay eprov1 e the grérﬁls &?tﬁ% ?Prm&%g B?gmg,tﬁfl l?gly provide
variable[Epya 1r] Gal ttlmeThe@rmtet o st beoapablEDf Q@ﬁratmg Iper-iteR Yagsbdeedata based on
param&@@ Bo¥idds Bl 4. Fen&kahe tlfe@&& ﬁlaySf‘rG»Z&bf the PRl PHiO sl 1D prior to

n controll er_ chi es_a controllin

priniingy G008 SFNT4 59 (STP BT o Bt HEm P o BB et ftem ids
Alternliteblyveasmogoine iérdagridgk ot dteer stomgernaddiuer mseﬂtﬂdrjntdﬂlé prifébrasidy provide a
source! OF [ﬁgﬁlﬁé itdef? {s, 30 @hl@h é&!’ezth@mgﬁ ef%Mr&ﬂ@ ag{gﬁm&lt %tegg ﬁ‘lL lcbdtﬁéjhost'%gmputer
anal 0g- t o- di gl tal converter 149 is arranged to convert
for recordins B¢ M- signal from the force sensor photodi ode 144
to Bltedia@vetyahll SHe@rigtr. maf\be dapBB@f BRNRQDre-dis@igfitm eD &b the label onto
int rans
which ﬂ%no%{g %%&mtteg éaums a gﬂga %ﬂ]@? {Dclgja? t%eei gﬁphec? m sgxsé Yok to the Tabel
during; 3 yrpviRye H‘a‘t“é”?c‘iuﬁ’fge‘%“lpa@é efvtple. the derRiD elay plrepdyabeifigser in the form of a
visible z:miawm@ o2icodd i€ bl RIIDtag 1D the ddittlerflse £ SO LAY i8ci@B6h optical bar code

scanneir'ingtﬂ f?rcaseﬁ_’?an?n%ﬂﬁem 9.l he antenna 112. The
con I'ng processor 14 captures and decodes

| ocation data fromtags fromthe surface via
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the i mage sensor 132, nonitors the force sensor

phot odi ode 144, controls the LEDs 116, 131 and 143,
w@pea7lersl es short-range radi o communi cati on VPEI/AL2006/000781

radio transceiver 153. It is a nedi um perfornmance

(-40QVHz) gener al - pur pose RI38C processor. The processor

145 Thegtrigiex mpy 2sp & srpeiiadrondesing i dem B rothanimesi Nog example, it may be

capab@Q@NprinGihd 16¢ itehDID i ﬂfé fhaSeDANBhr 6<de: God bt prﬂ;&{g)the ﬂrm@ s&ﬁp%ﬁum of the
item Ib ttﬁe anc & c?]lg%hr code o ash \rNTEtan e 1te ? % a Kg}?&é% mmréfa 8xéce ééﬁ) tag

Nt egrat ina st n
4.4 con@@ﬂm%A(mﬂGm rcwt 155 and RF resonators and

I ndu@nh I mARE hypRES vRd M6 drolildt (chRr RERBERL B gEf«Eatéamda events, e.g.
w33t R EAEPB P, AT SRRV e PP Gr-O@ At nd when

item if scexnredidd poitt of O0x BOD fipddred lsnd-rl200x2OBaphexseddso scbemnitagged product

items, sk a&y [aSer GMEE T DB SENSS frig @b eBsok BRIBL ShAL | Wing similar or the same
aval |l abl e, i ncl uding the Nat ronal Sem condtct of

technigyop g5 oy §4EDNRIGRESCHTE control | er ASIC 134 enters a
gui asgent inStiguieel 6abdtier fixad pamer@d4 afd alhadicteld\stdnyer AfPedomininicate scan

data t@ﬁ@prgr&l’t shr%errigf T le (?cﬁats trm‘!l‘,{l 1}1 Hmﬁzoﬁ]ﬂm eepr ciul:t item event data to a peer
ged I cat %% \?ﬁ% ?1

I ncor pora es a clircult noni t
produgtiserver §pqt shoyah epfo mefigdPrigaion aemaﬁ%? Waikle gay, Hlpleﬁ’é“t Sharing of data
with releiad Ifr&iuhte;érv&s Fovdxamild) &odk@WeFm AR RARIE b retdilktotd ma bp BldortMbtally on

the reﬁ‘{ Gl% %%rgl:vﬁxz h{b %ﬂ%?a%lg%’eﬁ%vﬁ%@%ﬁ%& %% %dljugfbfe olége a product item is

sold. t eI ephones, or alternatively in the unlicensed 2. 4G

4.5 indommf/ieamsesNsmbisim@m@ndwedi cal (I SM band and

use fre uenc n ion.to
r OVIp do ct 1 8sreg%§fém§ Paecgagc or acrtll%aicanface as eﬁn ommtagged prov1des the

same fghed efrlﬁer@qtlwé’ aéﬁlb’dlﬁ}en@mlge the pen incorporates an
I nf regred DRabd eﬁ&stg%b @Jadleoﬂdr ﬁdtﬂ'a%&s)om ‘ﬂﬁ)ﬁrﬁr@ﬁ& t{e@hg. Netpage turns any

peinef 8RO B APEee et t%a&a eV raes B e meny
applidatirod whidlsmap el ontf tho surfe @b m atodat dbése prptiettiersSnondel piitgaing product

inforhaBlod AP BRds (ﬁlﬁﬁﬁﬁal Qlffor&lehﬁn Q@&n&%&&ﬁbrﬁ rec-E}glzg' related products use-by
accel erometers 190 are shown in Figures 7 and 8

dats; GRS GTRAIUHTES: "ot ieDk P S e EPE B Papeging ovmership
(regiseniaty| q@gy, tshehsas @ntbe chis¢refistoleafzodderapsa); pdlidhg poéuesRedimdk ebsaging;
and m\%écp%wce go%{rarl? 16 he oﬂjeﬁlgﬁ({ ﬁlg‘g oh\ggéééugq &nﬂgﬁs:rentﬁ eh %\5‘%‘219 HJ the case

ocat | on % be sa 1 ower
of an jugiigngied 2y bfrrd € anRHRERTFcer I yremipe &Bﬁdere%ftmfemaﬂon navigation is
transférfetl & @6 infdnaitioe delivlra ﬂev@:e,pﬂﬁdhtma@ mgﬁllﬁcaﬁﬂ]l}em&bﬂsé @€ €ompte@ity of the user
ce i nput
experl%%gél gﬂheere%dlrfed goBlﬁsﬂQQJo? &{&g dgl v%iylda%re use Eﬁq%lzf%c%e tag I D of
eabls ipvertige W&vowagdwr{bm withy ¢ferenge wabedplioping capplss. Hevegie fwvill of
cours€RNApEHediada tayihis O&kibd lyaytb@ EntodRdln nRh e tormsMiiout departing from the
moeoﬁﬁgﬁﬁl glg gne %waamm thlacceIeroneters in each of
P d‘ ections %%egrated with respect to
time to produce an |nstantaneous vel ocity and
ExamP@Si tion. Since the starting position of the stroke is
not known, only relative positions within a stroke are
cal cul ated. Although position integration accumnul ates
Emmmhﬂors in the sensed accel eration, accel eroneters
Tez‘m}tz.%pll % h%)&lﬁ%y_ﬁhtml&panffzg lution, and the ti e duration
over which errors accunul ate, is short. 3
NETPAGE PRI NTER DESCRI PTI ON 3.1 PRI NTER MECHANI CS The
vertical |l y-nounted net page wall printer 601 is shown
fully assenbled in Figure 9. It prints
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net pages on Letter/ A4 sized nedi a using dupl exed 8V2"
Merajet(tm) print engines 602 and 603, as shown in
wo-2@anedsl0 and 10a. It uses a straight paper Pper/AURM0b/00781

t he paper 604 passing through the dupl exed print

engi nes 602 and 603 which pridnt both sides of a sheet
simul taneously, in full color and with full bleed. An

i ntegral binding assefB rapplies a strip of glue

al ong one edge of each pr/iimited sheet, allowing it to

adhere to the preVi" us N Nhe pressed against it.

This creates a fin nd ﬂ t 6 8 whi ch can

range in thickness one S everal hundred
artgd,

sheets. The repl acggabl e i m_ dge 627, shown in

Figure 12 coupled with t dupl exed print engi nes, has

bl adders or chanbers #@ ordelg fi xative, adhesive,

and cyan, magenta, yellow—~black and infrared inks.

The cartridge also contains a mcro air filter in a
To dyxpdlimg nelittih o) 3.6-Pla@henyitri@ptetiatonfnilé (1683 ¢, BB Enfal)as 1withidl @0 mL) was
adde@ lithiuR4Hd?al ?ﬁ& g nﬁ?'nq folf Jﬁg tﬂgﬁ h&ﬁfgrwaw ﬁ] 55] Q3¢ h6 %‘ﬁe re;— lm)n ‘mixture was

vi des air pri nt

coolf ot g4t meiBe (Rl ¥ VBB epigsea 07 M, 5 ), e
stirrqdrforrithh Saelsro@biOvashiitadyl off, ghathe Db iEhahas@, v @ndtoihanol to give 3 as a dark
mdﬂyﬁmﬂkaﬁgﬁogﬁééb%§ By incorporating the air filter
hin t cartridge, the operational life of the
filter is effectively linked to the |ife of the

H NMR (300 Bige.CDTIE 51710k (mf)t T, %(ﬁg@ GBI, tﬁl) b kmda@%é@ |oa§351 ﬁ’z
or 1 nti an
ov-RiiH ettt e cCBTRbrb s Dlopl P - Josoor i om0~ 13500

notori zed nmedi a pick-up roller assenbly 626 pushes the
ExathfiP2 Sheet dlrectly fromthe nedia tray past a paper
%2 on the first print engine 602 into the dupl exed
Tin(IX iy ‘é‘?{ft“H)”@&F’fyﬁ’f’ﬁ?é%&”ﬁ%@ﬁ‘o‘ﬁaﬂor%@ two Menjet(tm
print engi nes 602 and 60 re nounted in an opposing
in-1ine | RBO13- PCTsedftié ®bnfiguration along the
strai ght paper pa%h The /paper GQA is drawn into the
first print engine 02N yN l power ed pick-up
of 4t he paper 604 is
nces Fi xative is
S Ng i n the shortest
eXits the first Menjet(tm
print engine 602 throuwgh sePh of powered exit spike
wheel s (aligned along the—sStrai ght paper path), which
act against a rubberized roller. These spi ke wheel s
To acspfticac metgbiree\phthalogyprinet 36928 mef @68 ramd) io cimdthylfomtoidé GdonL) and

trlbu{yfaﬁms heatr) @Qﬂad'dé'ﬁt t&(IVb" EnI&RE @ miVEA) %t 43t rﬂi)lolpz{nh %Hglrn £4 Qéaaﬁ)n mixture

e B R PR St o
fOHOWWt‘U v (Eﬂ m@)eweraSide‘»loyvlﬁOEhe ibing solidt ved g offasd @ashed with
methBB1, WRRRhISHROWE! 2 wedd K& | o
support roll 2?1 aﬂd anot ﬁ)éﬁr?ﬁgrrlotslggé ‘Sasg?(%e vvli Flﬁ@powd% (Bhg, 85%)
wheel s and a nonentary action glue wheel. The novable
'H NvH @/QlHe CRSS ahl2g (B S); 7.7 (remyr £€12.0 Oz 7 MR 8, dSUHPOHE); 7.80 (8H,
m). bracket and it is transported forward to interface
with the powered axle 670 via gears by action of a
UV-Vahdichloropetbanp 6 3 D RIT om (HoWePe);t8Al sn Garshend;t 608 Tinde = 15000);
356&H$€6Mh el assenbly 673 consists of a partially hollow
e 679 with a rotating coupling for the glue supply
hose 641 fromthe ink cartridge 627. This axle 679
Exangdemects to a gl ue wheel, which absorbs adhesive by
capillary action through radial holes. A nolded
housi ng 682 surrounds the glue wheel, with an opening
IRBomtecthe front. Pivoting side noldings and sprung outer
doors are attached to the netal bracket and

sensed and fuII bl &
printed sinultaneaus
possi bl e tine. The paper
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hi nge out sideways when the rest of the assenbly 673
is thrust forward. This action exposes the glue whee
wo beoogtest he front of the nol ded housing 682. AENAUZING6/000781
springs close the assenbly afd effectively cap the
gl ue wheel during periods inactivity. As the sheet
Sulfoe@wn pRsd B ek, ﬁngévhgv’{feo)im@?cy%@é%@ydee73 adhesi ve
is applied to one vertical edge on the front side
(apart fromthe fif¥f\ sheet of a ent) as it is
transported dowy i nteziigsblndln senbly 605. 4
PRODUCT TAGGE NG Au [ gfrcat saef ers to the
use of technol ogie uch asybar code magnetic stripe

cards, smartcards, and Rmyt [sponger to
(seni-)automatically J i ) /% to data
processi ng systens w u N ing. Por the
purposes of automatic I de 9H&I n, a product item

is commonly identi by al1Z-di gi i versal Product
Code (UPC), engg chine a dably the formof a
The £ O

printed bar code. NPC nunberlng system
i ncorporates a 5- dlgléizgnufactu‘!! nunber and a
5-digit item nunbero,sBecause of its 8 ted precision,
a UPCis used to identify a class of product rather

Ami Rl%rl)f tﬂl( Ip@:ﬂ#z?émufg& g d0t2 )Hﬁlﬁyﬂ gl@@@%, was stirred at 50

unc EAN T nt er atl nal ‘el adm ni ster
°C of RGP Eh e P AR e B ropise %@ewb&fore frel> 100.1ef) § qrecipitate the
prod@t0bahe Eﬁ;ﬁﬁl@taﬂtt BfildNwad Gécaﬁtﬁr lobf) andWWhe hiesultmp pgaliy veak areddspended in

ether@%gog%inﬁg tl lOB E’l gf(l:trsaﬁgnon b al%&lnt% e][hle]rt ?%%ﬁlrljlollﬂethane gave 5 as a dark

C 'Schene
gw@ﬁﬂﬂﬂ#ﬂ@ﬂé#ﬁéi@&dé%ﬂltens to be uni quel y identified and
t hereby tracked. Individual iten1tagging can reduce

"shrinkage" due tg |ost,
OV Rt e a0y 5B AR ORI R e P Pi ™ e~
470@mnd supply, facilitate the pr of| I [ ng of product usage,
and i nprove the customer experience. There are two
mai n contenders for individual itemtagging: optical
Exampgd in the form of so-called two-dinensional bar
CopbRAR fetraladif4-bis@heanylfniog piueieyanind@nt | fi cati on (RFI D) tags.
For a detailed description of RFID tags, refer to
Kl aus Fi nkenzeller, RFID ja ppdohn Wley & Son
(1999), the contents of whic re Rerein i ncor por at ed

by cross-reference. Optngcaly havernt he advant age of
bei ng i nexpensive, but ire | - PCTopti ca
line-of -sight for reading. RFRDV avé t he

advant age of supportin dmfe i ohal reading, but

are conparatively expé’§|ve € pre¥énce of netal or
liquid can seriously interfer '§4} RFI D t ag
per f or mance, under m ni ng idirectional reading
advant age. Passive (reader-powered) RFID tags are

COPE‘U@I) %ﬁ&rﬁﬁ dh]gdl'gg (2@6 hagep47%mélpw£%tc§atqa(p*b/i BmHg for 30 m1n before being

t1es he end
diseeniis e @OoR).  HEPEET OO e i3 § o4 BN SHR o e I-
buta@dl wihite wSMBenOBﬂed(heféﬂuxl Méthisth ingtat @40ed, 35 fmol) Guv-apded @@l then heating was

contlnu%cﬁ%r fh rea oh A% ?uré/ w Igoqedrt(? ﬁ)gla Qéﬂlgyrau%taﬁg u@g Wﬁﬂ)ﬁigthanol (50 mL)

tas asa eenc I Sa vana
and s¢eﬁe @1%(tlaf*’1zl§ mE m«igleeg s@aﬁﬂms cpasinygdwith @xpogug @ aif a@msggt alhe resulting
solid WEIHIRIQDEOSS Qfﬁsh&h\ﬁfﬁﬂlﬁhhahblehyﬁiabﬁlﬂbr}é aeilaeu]g RV Fﬂﬁ@\dﬁd’chanol and a small
ant a tigate t that a
Imﬁpeggw&ﬁiﬁﬂ? a*% “Hg w&% t|o 6?% I nt ai ned

dynam cal ly on a netmork. The Nhssachusetts Institute

Wﬁis-ﬁﬁﬁﬁ%ﬁ{;@ﬁ&ha&%& L85 1R CeBb0RY; 76k FeYRIOPRA ni (= 13500).
st andar or a
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96-bit Electronic Product Code (EPC), coupled with an
ot herwi se obtained, it is ugfd to | ook up, possibly
28-bit EPC manager, a 24-bit object class, and a
Sulfoefﬁfaféof(@@fﬂ) fw?’w%?a@ﬁwww?am%ar y 2001), the
mappi ng of the GTi to t he t0 demonstrate
conpati bili tyogset th Ps@ current practices
he contents of which
EPCs are technol Wi 3 an_be encoded and
carried in mané@y . g;@nter strongly
advocat es t hes of | passi¥estHl D tags to
RFID tag characteristics, refer to Sarma, S., Towards
cross-reference. For a description
dark%g&gsg_gﬂé?og‘fderwgq&’:g{g herei n i ncorporated by
UV-GE-80R (DMB): Rsﬁﬁ,umiznxﬁ;mdean T Auto-1D Center ( Novenber
Exampgm¢ Qque i tem | evel tagging and tracking, but also for
such as contai ners and tr S. The distributed PM
and transportation hierarc
surface of a product to be gged or a significant
entire product surface is tagged, then the orientation
The rﬁacﬁ mu?rﬁ% § cogllfe% & c\)/c{n?]tlerg e?amre 4ng él?uge% wich nﬁrh@%@gﬁvéﬁlvesuumg solid
| arge proportion of the surface of a product itemwth
IRBOgHIEar s. The ommitag may directly encode the product

I nt ernet-based Object Nane Service (ONS) and a Product
wokmRomotaNguage (PM.). Once an EPC i s scannedP@¥f/AU2006/000781

via the ONS, matchi ng produ i nformati on portably

encoded in PM.. The EPC consists of an 8-bit header, a
Exaxﬁﬁe |t serl al nunber. For a detailed description of

0 Brock, D. The El ectronic Product

contents of which are herein incorporated by

Cross- referenceHo'ghe Auto- 1D Centgs has defined a

Brock, D.L. atl Pe:HPr oduct Code

(EPC) andtheGII Traeltem r (GTIN, MT

efergnce. The EPC is
FAM UCC joi nt venture.

carry EPCs, and ha@fi a bit version of the

EPC to allow the c of RFID S to be mnimzed in

the short term "BSr detailed desc?®ption of | owcost
A mikte obibe chapr(IMphithajdatagind €(3Cemg, 1259 Novieindselfurip @@ (P§%,t5hel) was stirred
at SEXNELDS S Tﬂ@}e%o@ﬁ&r@@&% Jhdéd”&@ﬂ“ﬁs% rt@teﬁgr/cpl){rofonn (9:1, 150 mL) to
precipifi heeqdugt| W\?&RW’&W‘%‘W%WS@G?W%%@@F\% “F‘Flnﬁgtsﬁltj‘ wap gepyspended in
etherfchlo@bbm (9Hz 151 Hiagtion/Adnil @mshihe edth eth@glichoRfB@Ine abdeetone gave 7 as a

ross-reference or ‘detai |l ed description of the

64-bit EPC, refer to Brock, D.L., The Conpact

2001), the contents of which are herein incorporated

by cross-reference. EPCs are intended not just for
GallaRGRthRMEN, 13RhPRIi S lprin@YShniteagBbmg and for taggi ng

of other logistic units of shipping and transportation

dat abase records dynanf€ at§Pbnshi ps between itens

and hi gher-1 evel co}pgal ner/s \i n thgP packagi ng, shi pping

W o 1 NI TAGA NG | N THE

SUPPLY CHAIN Usi ng @, Nj_§;/_bhe\ d nfrared)

taggi ng scheme to umriqugly i deqt a product item has

the significant advae S N itsml lows the entire

portion thereof, w thoeis gphng on the graphic

desi gn of the product's pacKaging or labelling. If the
A solgtion; ¢f éheretsit et phidelewinine hfewe. q 145 maiol) [and: galliugp(IBpacetylacetonate (356
mg, 969 ﬂxﬁﬁﬂb,m HinRthy1forBingdd @10 ﬁl@jﬂind @xafutylaeﬁnet(bm WA @28 teBIM overnight.
was filesysH pff,ataédd W1t1arb@handawm<g endmethazm tpeaive B1(200 et B8 esargndyiv purple-blue
powdefRB013- PCTOMI t aggi ng, then, consists of covering a

opti cal ly-readabl e invisible tags. Each omitag
"H NMR @iz, icen): 6 72eSH He7.45r70dueH, m)t em on which it

code (e.g. EPC) of the item or may encode a surrogate

I D which in
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turn identifies the product code via a database

| ookup. Each ommitag al so optionally identifies its
w7098t i on on the surface of the product iteOT/AU2006/000781

provide the domnstreantconsu r benefits of netpage

t|v rlbed earl er. Omitags are applied
Uvéﬁﬁﬁﬁgg %Fﬁé?%?% 33@-or packagi ng usi ng
di gi tal prlnters These may be add-on infrared

printers which print the ommitags after H e text and
ExafipRBhi cs have been printed by other neans, or
integrated color and infrared printers mhlch print the
omi tags, text and graphics sinultaneously.
Digitally-printed text and graphics may include
everything on the hafgel or packagi ngso,er may consi st
only of the variable @;" ons, m;izimfher portions
still printed bS8t herkAgang 4. | TAGA NG As shown
in Figure 13, a prQdugt' sSTRLQUE ite S%5 nay be
seen as a special krng;of uqi ' I D 210. The
El ectroni ¢ Product Code (JFfPOY A0 ils one ener gi ng
standard for an item AR-dat € ypicajly consists
of a product ID 214 ary &ayseti al fioer 213. The
product ID identifjes @ cNagh t, while the
serial nunber ide ies a pafticula nst ance of that
class, i.e. an"?AdiViduals { tem ¥®E product ID
inturn typically cons 0 @f act urer nunber
211 and a product Egg' nunber 21 %T best - known
product IDis the EAN. UCC Universal Prfoduct Code (UPC)
Sulf@@donafighllivinS I\ dkBI14his (A BBy higkUh §odde,  an
omitag 202 encodes a page ID (or region ID) 50 and a
t wodi mensi onal (2D) position 86. The region ID
A mixtiiesvif the gaé]smt(mep}shml’of:)aﬁtee yekiae8 QOMNkhg 0N b gmbiie sﬁlﬁﬂc acﬂrldél%, 2mL)
was gtﬁlt‘éd Q@§ bé fopﬁlj Ihtﬁ e'me rga«l:tﬁ)‘ﬁ gﬂ& %v%%ﬁéed Br%?xl?/lgel t(()) ché{r\/‘chlorotn I":In @ﬁ 100 mL)

di nrensi ona regi on,
to PfF%P“F*ﬁ &e pipfych ckhe 6‘fper§at75‘h ljayidouas desprief affand the rmzmg sqhﬂ whssresuspended
in eﬂn,m/&ﬂcubfoﬁtrq9 deifod ne). Filefon hrd-vAREh o BIR RILEOIDEFINR AR etahEacetone gave 9 as

2 gl B8k B dgﬁﬁym%%,g uni que object 1D 210, and nore

Speci |ca e’item|D 215, of the product item

Not e, homever that the mappi ng can be many-to-one
INkatunumwgmnuB@ﬁjsing the utility of the omitag. For

exanpl e, each panel of a product item s packaging

could have a different region ID 50. Conversely, the
Exampindt ag may directly encode the itemID, in which case

36zme.nreﬁgh@;?heh@pﬁz@m@mzot he itemID, suitably prefixed
to decouple itemID allocation fromgeneral netpage

region ID al I ocati on. Muoti that the region I D uniquely

di stingui shes the corre fdi ng surface region from
all other surface region dentified wwthin the gl oba
net page system The item|D Nis preferably the EPC
220 proposed by the Auto-| nter 10si nce this
provi des direct conpatibilit t ween omitags and
EPC-carrying RFID tags gure 14 the position 86
is shown as optional. ") is to indicate that nuch of
the utility of the onnltag in the supply chain derives
m.t he region |ID and the position may be omtted

Toa S‘fspt%tm Heur Pé?ﬁssfuﬁlrca@"’ﬁ&r(t% SR ) Bty pgpamide (75 mL) was added
p-thiecres@ (8¥Pey;, abHininbl) yndwheh htuﬁi@wﬁ&bﬂﬁﬁ% a81)681¥1 %iﬁper&[ire %ﬁ?gb Wk 3,6-Bis(p-

toluegegﬁfohﬁo:{?)éaﬂtﬁélﬁtﬂgﬁ élts%%r 512 mxhol?Was agded 1orts gncp tgen él?eﬁeéalgtbogdxgxtme was

structu %% ﬁ@Ut
stirred i joom {grappraspryiat Hin gWaterd K g wetaddeddo Beshrtiamsmixie andthpagging was

contifed foi 8l min RBGESpiRE the SRR EGlraTdn QI iR withtwarm water and a small portion

IRB013-PCT
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uses the position and orientation of the tag in its
field of view and conbines this with the position
wep@wodex®si n the tag to conpute its own positi OPCT/AU2006/000781
relative to the tag. As the sensing device is aned
_relative to a kaerlabelled ASurface region, it
of icq-¢pdst mysaneligpve aspliq thatevas puckedsinn Thsdpoili¢ @F%P‘?WSIFS “tlfh gtherrhexane
(50:50.200 D) ADEExGR (B0 il Rodive & (305 ¢ l759RsLHP glloP @&idet. ON
sanpl es representative of its tinme-varying path. Wen
the sensing device is a | RB0O13-PCTpen, then the path
'H N3BNWE90NEz, 6PCh): 8 2UEHC: 6688 (BL plok &S (4Hn, VT Sedtdi B45r(#ikd, /= 8.1 Hz).
starting when the pen makes contact with the surface,
and endi ng when the pen breaks contact with the
Example? ace. Wien a stroke is forwarded to the page server
TetrdkiS[ 1 esssponsiyiephéol phthdogpegyieghl) | D, the server retrieves
a description of the region keyed by region ID, and

interprets the stro¥e _ip rel ation.tdethe description.
For exanple, if &he d ription | udes a hyperlink
€

and the stroke int of .t hg hyperli nk,
then the server n&izjgterp
desi gnation of the hyperly

ﬁggt e stffoke as a

Ak and asf!ggie t he
hyperlink. 4.3 OVWN TAS PR NGAnxQmi.tag printer is
a digital printer wh pNi Nt $Nomi lags drit o t he

| abel , packagi ng or a-tu. rf ce of a product
before, during o r U ture and/ or
assenbly. It is C|al of a ge printer

601. It is capa% e of nti nuous pattern of
omi tags onto a surfa typlcal u5|ng a

near -i nfrared-absorpgive ink. In - speed
environments, the printer |ncludes har dwar e whi ch
Lithifdfr ‘ﬁﬁ aP(s% i%% 7‘7%&119&%%%3901 (2'611{115’) &é[@he‘aéh Llé/reh&cdnﬁ%sthe lithium had

real -ti nd. 0 vari abl e tg&
reactedy 3 ]%i§4 t’%“&‘y}%ﬁ’lﬁ“ﬁwha@ﬂalkr ]é’a(il 1% ﬁé’9 frapmat edgbie By béhing itium

butoXi@N@eibighd thent Hegting Giatl @bntineg fral herThe adactioRenigidte was cooled to room

tempgrgtgx% laxl(g Ihe n(g E40tcrllﬁz Vﬁ(ek QB Hl%ﬁ;gﬂl aéI;Hce ackf (II’PW mﬂ%yeréoa%dé%%d then stirring

on in I nt's the om
was gppiingpd forabd. F&Hﬁw@ Mm«wb@@ Vﬂta\vf@thbt@b ﬁ’afﬁ“r f fnéf&arﬁygatﬁ ’%@F a black powder
(71263pd2%). or an integrated color and infrared printer
which prints the omitags, text and graphics
simultaneously. Digitally-printed text and graphics
UV-VigrNIR frlichlorpmetdanek §18mimg on the | abel or packagi ng, or
may consi st only of the variable portions, with other
portions still printed by other neans. Thus an omnitag
printer with an infrared and black printing capability
Examgginl®i spl ace an existing digital printer used for
GallNFi PR s A BLLR (A deichiBYen g}lmfnaz%wﬁze%pdﬂmwzpnal t her mal
transfer or inkjet prln( For the purposes of the
foll ow ng di scussion, any ref erence to printing onto
an item |l abel is intended to include printing onto the
i tem packaging in general, or directly onto the item
surface. Furthernore, any reference to an itemID 215
is intended to include a region ID 50 (or collection
of per-panel region ids), or a conponent thereof. The
printer is typically controlled by a host conputer,
whi ch supplies the printer with fixed and/or vari abl e
text and graphics as well as itemids for inclusion in
the omitags. The host may provide real-tinme contro
over the printer, whereby it provides the printer wth
data in real time as printing proceeds. As an
opti m sation, the host may provide the printer with
fixed data before printing begins, and only provide
mBoverdrabl e data in real tinme. The printer may al so be
capabl e of generating per-itemvariabl e data based on
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paraneters provided by the host. For exanple, the host

may provide the printer with a base itemID prior to
w@eionoo29g and the printer may sinply incremeneCT/AB2006/000781

base item|ID to generate successive itemids.

Alternatively, nmenory in tWé ink cartridge or other

storage nediuminserged into the prigtéer nmay provide a

source of unique item , in whi case the printer
reports the assi gie i teRs i to the host
conputer for recor o@r by S @ o5t . atively
still, the printer Nay.be pabl e oé ding a

pre- eX|st|ng itemID fSonWtha orpel Jonto which the
omi tags are being pr edy— the um@i que | D has
been applied in sone \to'the * during a

previ ous nanufactur osst@ N e, the itemID

may al ready be pre int vi si bl e 2D bar
code, or encodedvsd n RE Mer mer case
the printer can |nclutil§;éB op ic ar code scanner.
In the latter case it i ncl ude RFID reader

| RBO13- PCTThe prlnte may al so be capable of rendering
the itemID in other forns. For exa

b
- A soltighefisheomegl-fise Pitalongiphtl (%ms. B73 Iﬁmtgﬁ@dfgél}iﬁ*w@)yaaﬂ%mnate (533

mg, 1RaMnYde din®ihyl@imdkiden@0 RY) inderiyeeiiet(3 ki) @/@srmaacemtrefmﬁ overnight.
The reacl:'ho? mlx?urrr% Y!IQ c!) ed tg] 1%8[1 9emr1])lr8£re gxfdl c@}ng(%gl}hcl%r(éhea{l el?%) r?%:ié T&Heﬁﬂtmg solid

toa wi

was fijtered off ws@ﬂm@m@h@@)xwem@dl pehepolie aiverdd (49h mey P74 pylark purple
powddrl OWws to the product server in response to situated

scan events, e.g. when an itemis scanned into

inventory on delivery; when the itemis placed on a
'"H NMBI(300IMIEh EDEL): &Rd2 RAET);17I98 (§H enT 2&(16ld.anhe 8.0 8k); fo8 (i6Hot /= 8.0
nz. sale. Both fixed and hand-held scanners may be used to

scan omit agge roduct items, using both |aser-based
I“LVE@"§6QHHWW@§%ﬁ fgémp mAYETsensor - based scanni ng, using

simlar or the sane techniques as enployed in the
Emm@ﬁggage pen. As shown in Figure 16, both a fixed

canner 254 and a hand-hel d scanner 252 conmuni cate

Sulforgioqrt/ ergkivep (U et s [t et Grenethdigioghery Vpmhalopanglp gavics

server may in turn comuni cate product item event data

to a peer product S@gversbgptkéhpmm e Or to a product

appl i cation server 2 =whi ch npl enment sharing of

data with rel at ed t ver For exanpl e, stock

novenents within %iiifaiﬁ e cor ded

| ocal |y on the W@\ stord erver, but the

manuf acturer's producf s e nebdfi ed once a

product itemis sold : LE%L SED NETRAGE

| NTERACTI ONS A rodu ' ' i ng, packagi ng

or actual surfa ssheéh HkmiNt agge PEVi des t he

same | evel of bﬁ%ﬂzgfflvit 4s any kh r net page.

There is a str ase_t s—Ke e’

net page- conpati bl e p [ @ Net page turns any

printed surface |nto I e entlated gr aphi ca

user interface akin ?o a b page and there are many

appl i cations which map nicely onto the surface of a
Anﬂpm@é@@@gﬂﬁm@ﬁblhmﬁmW%@mﬂéﬁﬁlmmcpﬁﬁemnﬁlhwwﬁWQaﬁ¢6@%0%HﬂJ“mS
stlrred m@@ B@ o @ rilt Ofhe %’e@&i’oﬁ) Wiculéd RElSadfdatikdpivist mer/éht&&a;mﬁ i1,0100 mL) to

i nstructions

prci S S et e S iy Y ptled SR e e it pugmended i
ether/gHl@yfomg(9g arme siyL).eFittetidnragd wohipewith ¢tm1511ch]mgpmatgann gnd acetone gave 13 as
a grey?MMSIoR M 121 mg, 81%).

IRB013-PCT



(registration; query, such as in the case of stolen
goods; transfer); providing product feedback;
wore®sagiosy; and indirect device control. |f, oPCT/AE2006/000781
ot her hand, the product taqﬁgng is undifferentiated,
such as in the case of an umdifferentiated 2D barcode
UV-Vas-NIAPMSO28pI %l i tem I D, then the burden of
i nformati on navigation is transferred to the
E iﬂg?rnation delivery device, which may significantly
Xanpfcrease the conplexity of the user experience or the
Copperéjudnukie] 1.4 bpHimethyddartomd) lshhdasenwe i ery devi ce user
interface. The inveniuton will now bendescribed with
reference to the foIIo exanpl However, it wll
of course be appr ¥e |-t hi nventlon may be
enbodi ed i n many ot for ﬁout n.M %ing from
the scope of the |n é on, Q@s\defin n t he
acconpanyi ng cl ai ms. Exanp) esVEX nple 1 Tetrakisfl,
4- bls(pheylthlo)]phthf yanidue- RB0134PCTTO a
boi ling solution of 3,8 o's(phen o)phthalonitrile

(1.83 g, 5.31 nmol) AN (26 ). was added
it hi um met al (119/@/
continued for 1 MNe

and t| heati ng was
B xture wWds cooled to

room tenperature, dil ut et ol (50 nL), water

(5 m.) and acetic acid M 5 nigfy,and stirred for

1 h. The product was "Filtered of f, washed with

nmet hanol , water and nethanol to glve 3 as
A miigeg.obmeolrirep YRRy B L (340 mD 999> mpp] RdeoRp 56D g)ﬂﬁ‘i(e dihydrate (1.57 &,
9.21 h 3 dnnetdyl%m&ﬁnc(e&td mB))was #ir20 275060 f6r3121-l Thergactidon A@xtr8 as diluted

with ﬁr)ﬁ'phanob(agmg) an% the re}_%% 6%\%& ?I%elr\!%%ffg eﬁeﬁ lm@:ﬁ 91@@5&3@ Qeter a3d h&thanol to

= 43500); 513 nm
give {4as2 dIBHOOYN POVERHA 182 2879t n( | V)
tetrakis[|,4-bi s(phenylthio)]phthal ocyani ne dichl ori de

4 | ht hal 3 (929
ov-{ihef B Rocle LR L LFE b ccvan ne 3 ¢

tributylamne (15 nlL) was added t|n(l\0 chloride (5.0
EmaﬂLklﬂé-l g, 43 mol ) and then the reaction m xture was
eated at on mi xture was
surggiraionts BogHR sl i SRPRER ™ 1o )
foll owed by water (10 nL) were added slowy. The
resulting solid was fmdteredﬁofho@nd mashed with

met hanol, hydrochloric a’/d ( 1 M@ VYater and net hano
to give 4 as a darVe (89 .M, 85%.
1H NWVR (300 MHz, CDQ?E% ds?i;%i? °47 (16H, d,
= 2.0 Hz); 7.49 (Hbg! J )S X80 (8H, ).
WV-Vis-N R (dlchloronetuans, . ; QQ%HnWI(e =

145000); 801 nm (e = 4f n.)N—6@8Nn = 1500Qy; 356
nm e = 60000). (%gpl- (RBQ13- ul f qpat i on of

Un(lV) tetrakis][| phée! [ fhaf ocyani ne
di chloride A nlxtugﬁigf t he th \ﬁgzijocyanine 4
(141 mg, 90.2 mo¥§ Th sul id (98%Me2 nl) was
stirred at 50 OC for 3 \n. The rgadtion m xture was
added dropwi se to ethgr hofm%g( wd, 100 L) to
precipitate the

A mixture of the copper(Il) phthalocyanine 14 (225 mg, 0.145 mmol) in sulfuric acid (98%, 3 mL) was
stirred at 120 °C for 2 h. The reaction mixture was added dropwise to ether/chloroform (9:1, 200 mL) to

precipitate the product. The supernatant liquid was decanted off and the remaining solid was resuspended in

IRB013-PCT
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product. The supernatant |iquid was decanted off and
the resulting solid was resuspended in
weedvenpBl orof orm (9: 1, 100 nL). Filtrati on anBCaskhiongoo7si
wi th ether and dichl oromet hane gave 5 as a dark
reeni sh- bl ue powder (151 769 UV- Vi s- NIl R ( DMSO,
ether%ﬂ.orPfoFH’s/ﬁ 1, 3aPgn mF]ét@tlen ang ty%)ng wigh ef Tﬂl"@@mmeﬁ‘%(ﬂﬂg zzcetone gave 15 as
a blaiMBtv@d: (158 g0 : 847 nm (e = 47000). Exanple 4 Copper
(rr) tetrakis[l 4- bi s(phenyl t hi 0) ] pht hal ocyani ne (6)
Copper (11) chlorlde di hydrate (250 ng, 1.47 mmol) was
UV-Yis-NERQ (RESQOT2 @ 2T 1RO BF- 30 i n before bei ng
di ssolved in 1-butanol (20 ni).
i s(phenyl thi o)phthalonitrile (1.014 g, 2.94 mol)
Ex“WH%”Edded to the 1- butanol which was then heated at
3,6-biséf mathoxythiopkandmithmeratile (BA3 ng, 35 nmol) was added and
then heating was continued for 1 h. The reaction
m xture was cool ed t ge@ tenperature and dil uted
wi th methanol (50 nL) a cetic acid (17 M 5 nL) and
then stirring was contlnuedSMAth exposure to air
overnight. The resulting s “Mas glltered of f and
washed wi th nethanol, hydr eﬁlc acid (0.1 M,
wat er, nethanol and a sngll gportion of ice-cold ether
to give 6 as a dark red wn powder (644 ny, 61%.
UV- Vi s- NI R (di chl or oped e, 9.02 mMV: 795 nm (e =
76000); 708 nm (e = 20000); 494 nm (e = 13500).

Toa s@?%:é Etﬁ]r' Qﬁcﬂ%l \%2 éaﬁt%hété {7%@ @t 53%0‘?)]‘ 1n ﬁ%ﬂﬁ?&hdﬂ)lde (50 rnL) Was added

hi 0) ] pht hal ocyanine A m
4-megfoxythigphenshisdres 9 r)lmﬁmnﬁ BEFing .V‘ﬁ%coemrlsd?% TR, terggesty Tor S0 . 36
Bls(ﬁlmkﬁesdlfﬂnﬁ&bfphthdlﬁmale (18895 mmbil asnsigedsih ippitied aad the&xDthe reaction

mix e wai ﬁ at r om te e?artﬁ{r% g? ii R ”gx%k?é{?‘& I%Ly\@a% aé‘cgg %pthgxregogg\ﬂ mifxture and

or of | recipitate th
then stirejoi ¢S, commeedsfarp?@r%toammpptatame arodss % e%ta%Wﬁng %mla warm water
and 3 HRUHEAR ITidBYo18 BkthGoMae 16 €534 @dh Bright yellow powder.
ether/chloroform (9:1, 150 nL). Filtration, and
washing with ether, dichloronmethane and acetone gave 7
"H NMR 600 Wk, QR@ 16 ¥ (6, seb.poRdey; ¢ BAELy/=&7Hy); 7.45 (44, d, J=6.7 Hz).
W-Vis-NIR (DMSO) : 785 nm 702 nm 486 nm Exanple 6
Gau Un(l11)
Exapgled3 ki s[ |, 4- bi s(phenyl t hi 0)] pht hal ocyani ne hydr oxi de
Tetr&iB) 1, Pbis@tmathb:pthiophent) Wetobtyakind @ ®e pht hal ocyani ne 3 (243
ng, 0.145 mmol) and gallium(111) acetyl acetonate (356
nmg, 0.969 mmol) in dfe yl f or mam de QY80 nl) and

tributylamne (2 nL) eated a qux over ni ght .
The reaction mi xt'i v t @woer at ur e
and diluted with ?igﬁﬂ esulting solid
was filtered off, wash “ pham wat er and

nmet hanol to give 8 (20 greyish

pur pl e- bl ue powder. 1 3004 3)47d 7. 25

(8H, s); 7.45-7.8 (40H n)\ | 803 CTUV- Vi s- NER

(di chl or onet hane) : Jffﬁ? ig g:n] gﬂﬁjﬁi] Exanpl e 7

MeO OMe

Lithium metal (423 mg, 61 mmol) and 1-butanol (30 mL) were heated at reflux until all the lithium had
reacted. 3,6-Bis(4’-methoxyphenylthio)phthalonitrile 16 (1.027g, 2.54 mmol) was added to the boiling
lithivm butoxide solution and then heating was continued for 1 h. The reaction mixture was cooled to room

temperature and methanol (40 mL), water (10 mL) and acetic acid (17 M, 2 mL) were added and then stirring

IRB013-PCT
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Sul fonation of gallim(I11)
tetrakis[|, 4-bi s(phenylthio)] phthal ocyani ne hydr oxi de
wa\2007%0298 of the galliun(l11) phthal ocyani ne PgTIAT2G06000781
8 (285 ng, 0.194 mmol) in sylfuric acid (98% 2 nlL)
was stirred at 50 C for 45 n. The reacti m xt ur
was epigedderdch- diepsut@e salig et Plisrer o pirashst ¥tk et a“‘”i%“ﬁﬁ‘f methanol to
give 1as PR&I poivdente04 mfi@3f@y.oduct . The supernatant |iquid was
decanted of f and the remaining solid was resuspended
in ether/chloroform (9:1, 100 nL). Filtration and
"H NMER B0 d-BMSObiSr3;82d24Eh Dot $BttaTd 0 4KH: acatohda)ghtpdlgl d. /=
> a grey-blue powder (353 ng, 86%. WV-Vis-NR

6 1
DVBO) : 833 nm anpl 8 3, 6-bis(4
UV"("-S'HIE?@F% 6H‘@rﬂ% IélIPonl tfile (10) To a suspension
of dried potaSS| um carbonate (12.3 g, 53 mmol) in
Exa %lgrﬁ,)t hyl for mami de (75 nL) was added /7-thiocresol
68 mml) and t hen itl rrl,ng yvas conti nued at
ComefBiip i TP 18
3, 6- Bi s(pt ol uenesul fonyl oxy) phthalonitrile (15.0 g,
32 mol ) was addedV? ortions apd/fen the reaction
m xture was stl,geroed oomte ture for 2 h. Water

(150 nmL) was ad em @ 401 nixtove and then

stirring was conti d for m'ntcipitatethe

product. Filtration afad W Wi $h~hvarm wat er and a
nmet hanol gave a

smal | portion | RBO13- f iice
solid that was sucke AR | id W
washed with et her/hex ne\ -5, 2 O nmL.) and hexane

olid S then
(200 nL) to gi ve pal e yel |l ow
‘powder. 1H N heH. s) 6 88

(2H, s); 6.95 (4H, d 45 (4H d, =8.1
Hz). Exanple 9
Tetraki s[ 1, 4- bi s(4maet hyl t hi ophenyl P¥pht hal ocyani ne

(11) Lithiumnetal (536 ng, 77 mmol) and 1-butanol (20

A nftlire YOHEMBEREE ghtﬂetlocgfﬁlfnk yx (4«1Qtn‘lg| 0 @55' mxh&]ﬁmidlcblkﬁei@mcﬁlfldie (127 g, 13
reacte nEtril e

mmc(;[)_l_m fygleglylfogm% eh@ré)él ) ‘(X%% 51 6{@% &e oYeﬁn eghg h{'qlg ?‘elza 10r1 n%nhture wg's cooled to
roorlp tetnpocatate asiodiluteil guith amtllaIIOh & nileatThn gasu}»zaxg selshws rfiltergd pBrwaghed with

watéi] and-me,@haﬁcﬁ ‘a)c%ﬂ/eoﬁ (Y%&ﬁél b8\ a erQ Stief, O pEoRHED BddabwW Edubility in
nmet han wat er f and acetic acid

mostsf}}'e"f(ﬂ (dlﬁll?fﬂl?et%‘?’ Q@&’HBW&W dthen stirring was

continued for 1 h. Filtration and washing with
8 &5, and nmet hanol gave 11 as a bl ack powder
w%f\gﬁq MS%Z/z) UV-Vi s-NI R (di chl oromet hane): 818 run.
Exarrpl e 10 Gal Hun(I11)
Exai@len aki s[I 4- bi s(4- met hyl t hi ophenyl )] pht hal ocyamme

Sul/h r%?cﬁi o?’ LS Ser lﬂ‘ ; )mk S?sz % é—%%b%ztgzg%é}l) th?lfocy'ézﬁi? netal -free

galllun(lll) acetylacetonate (533 ny, 45 mol ) in
di et hyl f opnani de (18 %L:(@:ﬂq'd t 1%, “’5m ne (3 m) was

heated at refl ux uernig The r ac ion m xture was

cooled to roomterrp @ ) ed Wi e met hanol

(50 nmL). The resultiaod solidywas filtBr d of f, washed
BtRgIre grg, 12 (407 ny,

alocyanine

with methanol, wiP€r arel methatel t 5
95% as a dark purple Nr_.C':u__N: 19
HOas\\ . ,{. /ﬁl NS o /SOaH
MeO/O/ 868 l/ OMe
{ x B
MeO ,\SOSH HO3S// OMe

IRB013-PCT
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1H NVR (300 MHz, CDCA 3): d 2.42 (24H, s); 7.09 (8H5

s); 7.26 (16H, d, J = 8.0 Hz); 7.68 (16H, d, = 8.0
woi2007/00298Vi s- NER (di chl or onet hane): 832 nm 53BCT/AN2006/000781

Exanpl e 11 Sul fonation of galliun(lIl)

tetrakis[l, 4-bis(4- nethylthﬁ%phenyl)]phthalocyanlne

hydr oxi de A m xture of the gallium(111) phthal ocyani ne

12 (371 ng, O. 235 nmol ) in sulfuric acid (98% 3 nL)

rred 0 0C The rea )
A mifG3 oE e be p Lthosnd i PG LRRTESRid Bl iy s sima
at 50t 9§ for 4@ inghi. t Aheereschien pixoduBes, adfidedrenyyise rim atherfblodoforu |(£dl V&8 mL) to

premﬁa&mtp%au&f frhe@mmmﬁ hglgms%me@&% id tﬁe@e%nam@qarmg Rhispended in
her/chloro Filtrati on and

I n
ether(x}ggln@ﬁ@ % {10 o E#fraﬂfaﬁ 2 PP BRth %rheé dihlgroems Aen el gave 19 as
a bluikiBblak pewdgr @96 1hd, 82o)powder (421 ng, 819%.
| RB0O13- PCTUV-Vis-NIR (DVBO): 863 nm Exanple 12
Copper (11) tetrakisfl,
4- bi s(4~nmet hyl t hi ophenyl )] pht hal ocyani ne (14) A
m xture of netal -free phthal ocyanine 11 (306 ng, 0.205
nmol ) and copper(l1) chloride dihydrate (1.57 g, 9.21
mrol ) in dinethylformam de (10 nL) was stirred at 50
OC for 4 h. The reaction m xture was diluted wth
met hanol (60 nL) and the resulting solid was filtered
of f, washed with nmethanol, water and nmethanol to give
14 as a dark-hrown powder (248 ng, 78%. UWV-Vis-NR
(di chl oronet hane): 806 nm 527 nm (NWP): 798 nm
Exanpl e 13 Sul fonation of copper(ll) tetrakisfl,
4-di (4- et hyl t hi ophenyl )] pht hal ocyani ne A m xture of
t he copper(11) phthal ocyanine 14 (225 ng, 0.145 nmol)
in sulfuric acid (98% 3 nL) was stirred at 120 0C for
2 h. The reaction m xture was added dropw se to
ether/chloroform (9:1, 200 nL) to precipitate the
product. The supernatant |iquid was decanted off and
the remaining solid was resuspended in
| RBO13- PCTet her/chl oroform (9:1, 200 nL). Filtration
and washing with ether, dichloronethane and acetone
gave | S as a black powder (158 ng, 50% . WV-Vis-NR
(DMSO : 792 m; 710 ran; 502 ran. Exanple 14 3,
6-bis(4 '-nethoxythlophenyl)phthalonltrlIe (16) To a
suspension of dried potassium carbonate (7.34 g, 53
mol ) in dinethylformam de (50 nL) was added
4- et hoxyt hi ophenol (5.0 g, 36 mmol) and then stirring
was continued at roomtenperature for 30 mn. 3, 6-
Bi s(p-tol uenesul fonyl oxy) phthalonitrile (8.18 g, 17. 5
nmol ) was added in portions and then the reaction
m xture was stirred at roomtenperature for 72 h.
Water (150 nL) was added to the reaction m xture and
then stirring was continued for 30 min to precipitate
the product. Filtration and washing w th warm wat er
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and a small portion of ice-cold nethanol gave 16 (4.54
g, 64% as a bright yellow powder. 1H NMR (300 MHz,
w@Dor®)29sd 3.84 (6H, s); 6.84 (2H, s); 6.95 (4PCT/AU2aD6/000781
=6.7 Hz); 7.45 (4H, d, J = 6.7 Hz). Exanple 15
TeWaMs[ 1, 4- bi s(4- et hoxyt hi 5:9pheny| ) ] pht hal ocyani ne
CLAIMB7) Lithiumnetal (423 ng, 6 1 nmol) and 1-butanol
(30 m.) were heated at reflux until all the lithium

ha acted. 3, a:Bi ' - met hoxyphenyl t hi 0)

L. rhgﬁéﬁ%?‘f?’at“}nieﬁ’éeo?g’“’(‘%(@?g, 2.54 mol) was added to the
boi ling Iithium but oxc{rQe sotti o,ArQand t hen heating was
continued for 1 h. The @ ASmM xture was cooled to

(40 L) r3Water (10 L)
aer e aed%d and then

resulting solid
nmet hanol , water an
powder (604 ng, 63%i. 1 , "rDMBO): d 3.82
(24H, s); 6.80 (8H,s); 7 H &2 8.7 Hz); 7.68
(16H, d, J = 8.6 HFz). UV-\/NI R (DVBO): 754 nm 677

ashed with
7 as a bl ack

nm 391 nm Exanple 16 Gepperp
tetrakis[l, 4-bi s(4- medfoxythiZophedyl ) ] pht hal ocyani ne
(18) A mxture of the netal -free phthal ocyani ne 17
(412 ny, 0.255 mmol) and cogéer(l) chloride (1.27 g,
wherdip MMl ) in dinmethylforman de (10 rnL) were heated at
~reflux overnight. The reaction m xture was cooled to
M is p BiiAh FWAPE? P6FFe and diluted with nethanol (60 ni).
Ar, ARgart as’UAS, i AS abd AF® waslebied fram gainyd fiphthylamhidyd, fwatth pyrollyl or

ﬂﬁopﬁlg}l&le%ac@%ﬂﬁp hﬁﬂ %!r“, I&P 19‘5, We al:l‘(BAIé llgl% o%nalgf%%@stita@d @itl:dl@ﬁ,l@, 4or5
purple The

fo

owder’” The product had low solubility in rrlt)]%t(1
groupsethe @ sech S{odp beinedndgnradenielectisiist ok ?\lm”f"’%\%-vf‘%? o2
arylaloBQX xk:HZ&?Z)dOT’ C}@k‘(@gﬂé’g@n, ;ﬁm&m&&_ﬁb@ﬁﬂﬁcﬂl nSlUlf -Nﬁmﬁﬁtﬁ)l phenyl, phenoxy,
tet -akls A-di -(4- o] No) W ki Qcy.
-cous HORREDTIR Py e SHCRE RaEK g gufett ihckie
sulfopfe bdidtab endanlifonenidd (106 ngy, 63.1 mol) in sulfuric acid
dise(n%gc/%rﬁ’sonm_gsmgs stirred at 50 OC for 40 min. The

,.reaction mxture was added dropw se to
R isdt, Rerall¥hr 6FOFev@i¥% 9: 1, 150 L) to precipitate the
RY 2 TO @4 GldeperddttiySeipaddriatnamdroden, qlih, dlkyagherdeorahdnglelC e flkyland

the remal ni g 480} b d, Nas e%?@ﬂ#%@ﬂﬂutd ith a sulfonic acid, a sulfonic
wheigP Ay tc(ﬁ% %{Agf é‘?m&fg“i 1%0 i), Filtration and washi r?g
acidpglitona gfpramide giogh| or onet hane and acetone gave 19 as a

bl ui sh bl ack powder (126 ng, 82% . |RB013- PCTCLAI M5 1.
2. ﬁ\e?@‘te H\_gelrogfi%l%rollr vrs}kl?ege(lz.l%ag gegslfjc] {Jrge%g KIUJ 1@'2, M‘s,) Ar4,(Ap, )Ma,e}{reénﬁ AMié sobsBtuted
with a sulfonamide group or ~SOsZ;
wherein:
Z is H, Li, Na, K or N R™RMDR)(RY); and
R™, R%, R®, R may be the same or different and are independently selected from H, Cisalkyl, Ce.i2 arylalkyl

and C6-12 aryl

3. The dye of claim 1, wherein the sulfonamide group is of formula —SO,NRPRY;

wherein:

R? and R? are independently selected from H, Cy.galkyl, Ce.12 arylalkyl, Cq 1, aryl or -(CH,CH,0)R";
e is an integer from 2 to 5000; and

R’is H, C,galkyl or C(O)Cy alkyl.

IRB013-PCT



Ar2, Ar2, Ar3, Ar4, Ar5 Ar6, Ar7 and Ar8 are selected
from phenyl, naphthyl, pyridyl, furanyl, pyrollyl or
wao bdogpbeesy| , each of Ar', Ar2, Ar3, Ar4, Ar5, PCBAUZ06/000781
and Ar8 be| ng optlonally substituted with 1, 2, 3, 4
or 5 groups, the or each gddup being |ndependently
4. sélbedyead clim@nwiBtein the sulfdagrhide gouplipofigrinpiz y$O,CHRA gd R? is of formula
vy arylalkyl, Cl-12 aryl al koxy, -(OCH 2CH2)dOR , cyano,
hal ogen, am no, hydroxyl, thi -SRV, -NR'R', nitro,
phenyl , phenoxy, -CO 2R', -OCOR', -SO 2R',
-0SO 2R', -NHC(O R', - R'R', sulfonic
acid, sulfonic acid saltSan amde; dis an
integer from2 to 5000; Rd iS=H—Z1°@ alkyl or C(OC
1-8 alkyl; R' and R' are independently selected from
hydr ogen, C1-12 al kyl, phenyl @) phenyl-C 1-8 al kyl;
wherein at | east one of Arl, Ar2, Ar3, Ar4, Ar5, Ar6
whereltr 7 and Ar8 is substituted with a sulfonic acid, a
lvls}sauzﬁlmcgoa{(odﬂmﬂgﬁonﬁr a sul fonam de group. 2. The dye

r.ein at | east one of Ar 1, Ar2, Ar3,
dis ar} tzg%L%\r"gHogP@q% and Ar8 is substituted with a

RIS%lﬂlf%‘ﬁ’é?ﬁQﬂ@%f%b or -SO 3Z; wherein: Zis H, Li, Na,
Kor NA(RM(Rn)(Rs)(Rt); and Rm Rn, Rs, R may be the

s or (different and.ane,b eenetd7ele
5. H fyeSO dlralf(nll whegein oé.f%lpérl %}l’ Rra,n%r ,&_, d/ﬁ is Sl.%stltu.]‘.% with a
Sulfonéﬂﬂeld@fsuléqnmahtﬂ alt Ov\h%llf‘e!alwdﬁ greursul f onani de gr oup is of
formula -SO 2NR R ; wherein: and R are independently

sel.e I Cl-8 C6-12 aryl al kyl, C6-12
6. b]%%eo le’@-?mgg?ﬁ@]ﬁ??“g{agﬁ&bs an integer from2 to

5000 and Ris H, C18alkyl or QZC -8 al kyl .

| RBO13- PCT4. The d% aim 3,/ WNerein the

sul fonam de group i formula\_FO NHR "' and R? is
of formula (V): neL el i s H, Cls’kgzal koxy or
- (OCH 2CH§%8I / frony2 5000; and
Rd is H or D The dye of

claim1, V\herelneahoN Ar3, Ard, Ar5, Ar6,
Ar7 and Ar8 is su | I S fonic acid, a
sul fonic acid salt fronb g oup. 6. The dye
of claimb5, f wher ei n:
—S0,Z
S05Z

wherein:

.Z is H, Li, Na, K or N"R™R"R*)R’); and

R™, R", R®, R may be the same or different and are independently selected from H, C, g alkyl, Ce.;2 aryla]kyll
and Cq.pp aryl.

7. The dye of claim 6, wherein each ~SO;Z group is at a para position.

8. The dye of claim 1, which is of formula (IV):
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Zis H Li, Na, Kor M(R)(Rn)(Rs)(R); and Rm R',
Rs, R may be the sane or different and are
w0 pabepevdent | y sel ected fromH, Cl1-8 al kyl, CEPCRAU2006/000781
aryl al kyl and C6-12 aryl. 7, The dye of claim6,
wherei n each -SO 3Z group Pe at apara position. 8. The

dye of claiml, ich is of fornmul 1(I\/):

| RBO13- PCTwher ei M\ 2804, Li0,sNE{(K or

Nt+( R111XR11XR5XR )KE(ZQ Rn, Rs,{R pay be the same or

different and are | en ly /S€l ected fryomH, Cl1-8
al kyl, C6- 1R | kyl 19 arylFapd RL is

sel ected from Q/’L- 2 al kyl, -12 al kg Cl-12

aryl al kyl, Gl : S , cyano,

a

hal ogen, am n8, hy -NR'RV, nitro,
phenyl , phenoxy, - S OCOR V, -NHC(OR
V, -CONR'R Vor - CONBRRYY. ? eof claim 8,
wherein RL is Cl 6 @ oxy. SDgZ The dye

of claiml1, m@er\' i \@i}b 11. An
i nkj et 1nk con‘ﬁng a dye= ' aim1l. 12.
An inkjet print /corrprB' v printhead iR fluid
communi cat i onRWi t h g~ east9ne i eservoir, wherein
said at | east one ink> S@Sfrvoi r i ses an i nkj et

i nk according to gt'ai m~I'# 13.2988 i nkRtartri dge for an
inkjet printer, said ink cantyidge conprising an
inkjet ink according to claim111l. 14. A substrate

havi ng a dye according to claim1 disposed thereon.

wh 15. A nethod of enabling entry of data into a conputer

“&stemvia a printed form the form containing
Zis}mﬁﬁ?ﬁ’&éfa%é%“l)‘g‘n)%q}(]%?;nati on and nachi ne-r eadabl e co,?ed ko]
™. fFARBR rfa}) Be HOGRE oxttifeenteil mg indengiderilyisgesicg from il ol ¢z 2v'e ky
and?;fégr*_eangor mhand oL 3 pl u:rald!ty oL ref erence points of

orm the nethod including the eps ; d
R! id sREOIFoRCTrebs8h Ginfkoxy: frp Préla‘éf%n%ma&?at“‘s"g AR dng q?)rf?’
nsj. ' isRALGRI, Bigro,Padngl, pegmy.cHCAR 1HEEORYe y
halog%’ﬁ%@?}gﬁ%’lgﬁlal’a nosi tion %?éthe sensi ng device
~NHEOR i~ CONRR e PBrfy t he sensing device, when pl aced

in an operative position relative to the form

gener at i 1 i ndi N 4fb at | east sone of
9. the%l%?ﬁeeogglalgi%gyh%}%féﬁﬁg FV?’#?%Q" |élln6 th}ggcorrput er system

and fromthe indicating data, at |east one field of
10.t herf Qi dar camdh, iwRéran priesiangCu érGa(i. conput er system at

| east Some of the indicating data as it relates to the

at | east one field, wherein said coded data conprises
11.an ARingjesioy doiprsithpaysrsestiei hgeid- claim 1. 16. A net hod

of enabling entry of data into a conmputer systemvia a

printed form the. .formcontaj ni DTRGi8 30843 oBe ink reservoir,
12.f nf éflllf’&tefRiﬁtehwalp%ﬁipﬁ%tﬁ?agggigglcg&gode_d data, the coded

whelaih sridapiemgorie irtireatdive@mptisesan ifkishigk agordng oglE Yr ¢ he
form the nethod including the steps of:

13. An ink cartridge for an inkjet printer, said ink cartridge comprising an inkjet ink according to claim

11.
14. A substrate having 2 dye according to claim 1 disposed thereon.
15 A method of enabling entry of data into a computer system via a printed form, the form containing

human-readable information and machine-readable coded data, the coded data being indicative of an identity

of the form and of a plurality of reference points of the form, the method including the steps of:
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receiving, in the conputer systemand froma sensing
device, indicating data regarding the at |east one
wo c@domed i ncl udi ng novenent data regardi hg NMRYEAE06/000781
of the sensing device relative to the form the
sensi ng device, when noved P ative to the form
gerrsrigng. et D RE £YAIC GRELF RGNS %Yl%ﬁtm‘}“éalégtda‘éﬁ“’éarfhf‘%fh‘?:l‘denmy
of théiﬁhﬁ‘&d aboshtﬁﬁlﬁﬁthe%aﬁﬁg advict Reticadad foatie sanilg Geitemabi piged in an

opera;t%e ]?%s@(gl r{al ) tlge fnrg)t ;Fen@rat%\/\nale %nrﬁlcaetng Iaéta ﬁsﬁllg%léagt%o&é)oftt@%oded data;

| ea@ntlfssmml thﬁfcommteéj SMStﬂléi ity e @@@aanﬁa@ta» g leﬁsé Pf&tﬂé]§ of ige form; and
S Alifler@ttink 8RME cRBerdsy Rt at 1086 J7 1S Bldlat6:@ Hslas Gkaéldes to the at least
tc%nprl ses an | R-absorbing dye according to claim1l.
one P A met hod of enabling entry of data into a conputer
whersiy stidqwradi data gonpriges| enciR-absorbing dvdrscopdiegdoeleimi it em havi ng a
printed surface containing human-readabl e i nformation
and machi ne-readabl e coded data, the,. coded g %}E ng .
6. i ndt R EeTging ATy ofelip ]2 GIPYH &SP o R RY gim containing
humemerbdﬂaiﬂle infoiatich angméchize-shdaple caibd dafeathe sederbriataibeing indigptivepdat least one

ﬁe1d§PtHPde§"the &L@H&lﬁﬁ}gtﬁes o@ sensi ng device, indicating
ta rea ofthe% uct |te

th
S o PGS ALl @@Putm@ﬁmﬁp%%%a e (e SERPa e a e
one fieR 2all inwedlﬁglndvhﬁenpda&dtgﬁﬁdm'g tevemeg@nte shiimpgletitvaelative to the form, the
sensm%(gli V{é%tvslhr auaye latlr{% 'tcptge K%{%ne E&@%ﬁn S s %fgaralgfsaﬁlggl@gt (ﬁ@h@d using at

ng, In uter system and usi ng
least{sqpee qf ﬁva cedsd datrgmejeepegating the é@*ﬁﬁ%ardé% its VAP VSR eRt lafipdo the form; and
Pr Glétpiketing! i€ e coMp@ictdyfens ai 1ehstGodledt saldinaicaipaa aS & SelaBR to said at least
absorbi ng dye according to claim 1. 18. A nmethod of
abling retrieval of data froma conputer systemvia
wherginsidehded dajatcerprrises prelRpabeshieet v tcerdlipglo nﬁ’@ la printed
surface contai ni ng human- readabl e i nfor mati on and

7. :Tﬁc i ntﬁ?d\;)g lﬁmgﬁ gﬁ%’[ Iflty a 8?m;iu 158 systené 816 (a: Pro{h{ct nt.)em {ﬂ%%roduct item
havingt drio@d sunfededitaigngthheansteagipie ipformafion) anﬂ @e@lnmr%@ﬂblelcmeﬂ Hata, the coded

data%gm&@aﬁve%\f%l%tﬁgﬂhé Stk 3es SRShdRBd dRMiiEEme idpdbeat i ng
data regardin

ity of .th
@ s erf%‘iel’{&‘g»d’é@? & Putsmﬁffmpﬁné@%% FeﬁS‘%ﬁqd%ESIB g’f?%%haéaorga{dﬂﬂ&ﬁw identity
of the elodict itedn, thosehdig dpvi@dwieh phded inan geativegtositign relhigve to the product item,
gen a%gé &Qﬁlﬁl%n?&h%sﬂx‘gsét Egst e oﬁﬁééodectﬂﬂﬁ ff the coded dat a;

retriev e conput er _system and usin
®) | ndPKEtneng the a(tn&uteli SRR FACTREbG B el g "t‘%%?@&’é {q the product
1mmgten1 and (c) outputting, fromthe conputer system and
whereln 3 (é%iu&?a a CO %\éés%ﬁ e;blgo blh ygg&(&{ﬂn 3 cfaﬁlll at ing to the
uc put evi ce sefected fromthe
group conpr|5|ng a dlsplay device and a printing
18. d eVA ﬁl@thod/hﬁl eaBling r&advel of efteEbnadoRp @@ B feS@Sa padiiuct item, the product item

havmg a prm }acegogymmg%%glgtlr—r%éd’] lge m%m%tl%n Ha 1'11ac uﬁ%&lgfﬂ S:a—ed data, the coded

data being indicative of an identity of the product item, the method including the steps of:

one tlée

(a) receiving, in the computer system and from a sensing device, indicating data regarding the identity
of the product item, the sensing device, when placed in an operative position relative to the product item,

generating the indicating data using at least some of the coded data;

(b) retrieving, in the computer system and using the indicating data, information relating to the product
item; and
© outputting, from the computer system and to an output device, the information relating to the

product item, the output device selected from the group comprising a display device and a printing device,

wherein said coded data comprises an IR-absorbing dye according to claim 1.
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