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WD 2006/ 015414 PCTI AU2005/ 001143 SYNTHETI CALLY

EXPEDI ENT WATER- DI SPERSI BLE | R DYES Fi el d of the
Invention 5 The present application relates to
infrared (IR) dyes, in particular near-IR dyes, which
are synthetically accessible in high-yield and which
ak® Micapatisi bl e i n an aqueous ink base. |t BEASAUBWEPP1143
devel oped primarily to allow facile preparation of
dyes suitable for use in inkjet inks. Background of

the I'nvention 10 |R absorbing dves haxe BYRBLRAUS
appl i cati M@%Mﬁtv%r——

thermal witing displays, laser filters, i nfrar ed

Fidha@tenveaghy, nedi cal applications and printing.
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t 1S of sem conductor |asers
fa(“éP’@f’a’a“°b%ftd¥9é%‘1‘?b'55’b‘ﬁ"t""7 "&hd 2000 rim preferably
bet ween about 700 and 1000 rim, In optical recording
BicEedanuok ntibror exanpl e, gallium al um ni um arseni de

( Ga/N{ ﬁ?«)rbu@rdgs ﬂaQQhrﬁé%hﬁm&ink elen e(s l)]iﬂa) recalidiBg kpstemg) g weiting displays,
laser fgtrrs %ﬁ%&c’de gotog]'pphi' ﬁg%tal app"lllétlo%pﬂa &ﬁtﬁlg T@mtyhﬁ{ deiumqgrtha E‘}Es used in

thfsﬁﬁgl’cat"f'ﬁ ® hévlg W%dgsor&%a in I;hé ?ePr—lQ at t}1e emn%snon vaavelen?l% opsgnlx aMuQ(g lasers (e.g.

- bevrefnabayer0q h20P4 pmpprdfernbhs Berresyahu 780 54 10p4 nEy ?“a?P‘F ) PG e arge or

exBmgfieagilibnn umigosearpide GaflAY) brid drditre pambifiediyR) diods Isdrrare rgly pypd as light
skdsnt ed, scannabl e bar codes. Bar codes are typically

p ri %name %sr&nt Lp@ig§lorp({f " @Q %luﬁnk@-&ﬁp& blaltﬂ%dﬂ(wr Ke'@to@g and getrzﬁl of
n i tec S €o
dlﬁ?'drg?feiho" in H@ﬁ? orm 1S pf.rtlchr?}' lmeo% ﬁA @-\mh Q‘ %MF b3S s th f

privtedh sqarapls| bpryodﬁfr t?ahqo@aarei l’H)lCFlly ﬁ%’ged rigcpt%or?abe?s aB?ma? %Ynh a rxzamcﬁf(r product
ard ahtaid @foenmtiamdboy die prgiuw segh pﬂlt@dqnptg mxce e B?hcogesgre gﬁlﬁlll Prmtedl—lﬁ gnes of
viSKlEUHAERK, dnyl tearalluting vﬁlﬂﬂwm fo® 8 scanmer.| TR capyer thypipaltyrcompfisss ag LERyor laser

(e'g'%l\rﬁwi 1@§re\£huch YRS ot a3 s tighi SGide ardla pIBBEN foBdedkcting reflatied gt BBE dyes
suj dabi:j for usemgarc el eL ?'J dgsrcnbgoqL & Ex%rﬂﬂe \VV@& Oﬁﬁbed l'ight. Black

in, lfoaf,ve gﬁnszfpglcatl% Efgisde?ﬁng]i%; (e g'_%cume} Q%gmg)at is des ﬁ‘;or hlmp an:code or
othgp meihglaq ma@ppg pyfted (¥4 ag ink gt HWP'UQV tht @axg;ed ey§ é)&tdv[hllc}t (‘V\ be detected under
UV agRiigng) is desirable to have a barcode, or other

i nt eAn ekpgzllab)l iBportBNf dpp1B@on opdeleidbR chviviblé ifk iGiMautofhtic idbrgificatios systems, and

esaecialllg {negnage athé)‘ ﬁaﬁ%’n;k/ge%g a@e syé%t MR 6 ﬁ\gfommg patent

by ko . An especially
“RPHEBSPL ”éfﬁf“’hé‘bﬁf R ﬁer%? yécee(nacét abI einvisible ink is
in automatic i dent ification systens, and especially
cropakaga” and "Hyperl abel TM' systens. Net page systens
VAR nlB&S kys@Rlnd appatdieidiifl tb Bareagt ipartianate discusqd fini @Sl IbvoRESe-pending
a%yam&%qgﬂydﬁkmﬂhﬁmugg&EQQ£9££ﬂqpﬁhsAn by reference. 30
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10/ @889 THE WS cl og’ﬁﬂsg‘éssof xg/?ﬁ’ﬁglf t ﬁgglg’@%)o- pendi ng
pat &rREgIpat eWE163bl | cHBIERs ar®®8Bor pdPEAPEl herein by
r ef evsesnme. Swrsesgat entosmsefl | cAOBGAY ar d9%EdPorarily
| depygifded. Dyosidgb r doslsst: nunibers.e23Thi soisle?2 be
\aﬁpho%gag Pybfo%%,slzé-o CRsIREPO ?%’oﬂg,mpm n@/atuzfzn nunlb_er
en avai l abl e. ge : ag emrelies
on f%‘él’ﬁ? odubofsf’%%gpof , psg%%k humaﬁls:lgsr?%zgr a?t()/i%%% Wi th,
net pages. These are pages of text, gr'%ghi cs .and borein b
i magew gebured dnef g wamiineppisBYPater FPPIGHTE Are SPROTSf RE B
refbrOib 8 bateMi@ppiEBonPagr@tporarily itdhifiednytitic Aockesnumbre Ghie vill b eriagee By the
age. using. | lef Railale. SUbSt antial ly invisible to the
°°ﬁeﬁ%?d§g%lp] 8‘%{1&‘%@‘/@ The ink, 15 however, and thereby
the coded data, can be sensed by an optically imaging
pen  angnetal, A Sethde S tolies b prodiotiva gloand bypan BipCtighoith\peipages. These
ar%)\#%e% QF\Sr, BRBhich YRRk HiSedR oRAGH ppAGR: WY work 1ikd Ineh@eh web pages:
Infgrmatjo; 11;she(: dﬁde rrl egcg ! ee lgllﬁl ei%l! whlicmcs QJbHﬁIialllPﬂviJiﬁethg BBided AHa¢. the ink,
Brmtep = &1 gfﬂ pr Bferences %o a network server.  lnis0iBempage
hopeyprngad thergdy the Gaded dat fan ks sHSSH|Y 2B AP hET p e rra;%a"f)e
syadast omat i cally recogni zed and converted to conputer
t ext Acive bidés R hpPatRs @ el pgrmanbe|clivkidvih theonemig regygst yformation from the
net\wimlklo?g si.%rﬁl' prelfepen%pto Qtngﬁcfrk JerOdr. 1B som® 'l"ogﬂ_atbm WEtEn beiaat a@cendee gy be
aug)g%ga?}gga%ognzz\é{ e!rcr)\g co%‘\ll'élt'te(a qoactanﬁtéll thy in Yife ﬁxét;faéee..gtem,adlll)vﬂw f6Hgs to be filled in. In

_ ansactions to b%m% curel Yo.aui b |, ZE Sansactions to
othee o ignsturss recoppien £ BPA AT ABH' \I\llﬁ i'eh Jémh‘gxgépgcggnnet work

beisgurdyduihgrizedThey may provi de a paper-based user

i Nt endeque ate the fruisktios prehich mowepeeriotis bRy TEaE Praide e pager based user
inSBEM fuBiBhed Yoo & GncB@iMStates Of a printed page (or

O NETy ALt Biud PYRAR ploble) Sebbfect ag@»@ hviviblg iazgee\fvie oGS0

.0 an . onl | SCI | : iSO hai tly by'd Ge hobl Rrver. The

ot i 1 gt e P Bl Gk B8, 100 b B T
papeepsERye dssaipes tRectisbls ey e ol Bl ST pTT On Sqescr | pes N
dedries ¢ isdubleeenpsay@wgemdiwﬁqo@mypegpkst qq%m%@;gf- A,nipage allows rélar ings
mbd8 ¥khya n@iagePhi o6 Bs strfack 1o trBig@neoukly capiraignd prheasied Y[ getmpgiEystem-

i npl‘ItMlﬁtlp@ YERkes cegn;héeh@e EadRge dedatptiohd HEV@ v UG BlOMSnput through otherwise
BTt 35S @M1 hed, R herpleh £ oflBned £\l RS BilDage D s sffcen

KPFYS ™ e Wt h a net pade pen on its surface to be

pragisiepto SiEHRRMSTRETNGe" @ X5t 'ETPeSU H R d1g Pocessed by the net age

SySt efiwh riftminecitqhepagrdespringpr & crcef! B B P ﬁé"‘ér‘?ﬁ"‘%&?&g“" e page of
whi@SCappeid, ki@ fherctyomiBastyridenttfics thaphee vesdriptio {Thet theradser [fPRUEsE Frepogigon on
wped dentical pages to be distinguished, each netpage

IS a-s’isai erc]zexgnteg inl‘llnr}r!a}g&ila%sogﬁ‘\g ﬁk !)n@%ﬂstg'a!te%rhich iﬂ’rlﬁzﬁed@@l&:&ve! sb2h Eba;&linary
suf fi P&l prec

sion . to distinquish betw V.
e e e
wites eppiopee 8971 s encoded in a printed tag. The tag

i dent A fag ieSnstd e arlkith BUE spagie thowstpagapinhd thettaggppie Engnittedn fe netpage
S)Ils_t%f? HEeRY, neinfimetﬁeﬁgﬁrln&_. ‘hg QJﬂtis! viirbl@Santl hﬁmpﬂ@es e se lhétppﬁi pOMer via a short-

S S @S tht bdd RanQliably iRGe PAGE one tag

m?%ﬁ?ggngﬁggﬁ%ﬁﬁ$%%£+ﬁ§?%%f%?gﬁiabsorgtive iﬁi on any

substrate which is infrared-reflective, such as

ordinary paper. Near-infrared wavel engths are

invisible to the human eye but are easily sensed by a

solid-state inmage sensor wth an appropriate filter.

A tag is sensed by an area i nage sensor in the netpage

pen, and the tag data is transmtted to the netpage

systemvia the nearest netpage printer. The pen is

wi rel ess and conmuni cates with the netpage printer via

a short-
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 intfresriongwitinthe Rage sinpedy IyFREBRG RIS TR A f

40 range radio link. Tags are sufficiently small and
densely arranged that the pen can reliably inmge at

| east one tag WD 2006/ 015414 PCT/ AU2005/ 001143 4 even
on a single click on the page. It is inportant that
the pen recogni ze the page I D and position on every

i flemlidan Wi th the page, since the inter PETAGRPF/P1143
‘statel ess. Tags are error-cqrrectably encoded to make
t hem partj all t ol er.an r ¢ 1DV @ position on eve
Vet 6§8§° By %ee?a%ee kt e %?gﬁﬁiﬁégfeﬁcﬁa%g%ggge JJans %i%'?h‘éﬁ i
P 5 mai nt al n
toleh o urfach daege. of user-supplied values for input fields

I Nt AR RPGS psE Sehvkr PdinkaB a Irbdue @RE MstPeel frt et privsgd[rippge, allowing it to
ai a%eawst Q?e of Meﬂ-s% ﬁedtrzﬁ@éj@r hﬂa%&ds‘i}fthegbglz %&Fihbﬂﬂ%acRﬁtﬁ:ewe@kge.
m{%g ggq,gria Xﬁﬁt {)?Zgé a. 1 b NGOSNEL BloeorhdR Gk, ARGhTNG 3681 SiifBertabei™

e.qg. infrar agai n he -
s x5l G PSS GETE = iy P o T 5 nkhe siincn
adgmgRttai iC allats theaeivravirarg ©f ¢ producttq becERsdyRS 2(SIgUIcaT Pryioa thereof, without
imSdifs @6 Be SlphiBdeREGEtECodtes faekdina ggjebeling. dfithegntisy spyfpefof BRippict is tageed
(“ﬁ&\rtatgéegﬂ m%nfero%&taﬁon\@% ttwn?dd;ct doizﬁs‘zﬁiaﬂ@ﬂ 3] g)ilityr;gg?prgd &Fﬁ:’);g@a:;:;:an of
esl gn. Qi & i | Flhefore! i s BYg) compakt sively
elpp i St B BN ko, BARKAML el 360
reglicRsAHPTEnRGE R fen) bl £Fags °? RSV EnTal Ion of t he, product. .
does Thsthymfisbaipg cqnpists of153VFring § 256 PHKP™ L UF FYERe Pf EProdyst Wi opriealy
resdbtpivisible Aga1 WHoathd tags ftilizetrdflestioni orybsogpfiandny L@I"ft&a’fﬁ BT PRY & ) gfegd toas
in¥dred lidd1iBoalA RDIBS. Hadh HopetiabbIMadg@blquelf gertifive therpypdgst or Which fy eppears. The
ta% %%%i,e%ttﬁy%m%a%;m %{(3 uct%goq oﬂﬁeﬁt@%\éﬁt May ehcede la |st§ra§aﬁﬁb which ir:@’;.cum identifies the
mi tags" ), ep la a ny. : roduct
T i SO LR I i S At BBkt e
itdmai gpevids B dowaTeap Pong e PEERTOAREA S RSP oduct with
Opt | Empetiapels™ wengipied dering produg imafufacrireagdlor papknging weiRgAigita] gripters, preferably
inHEtipJ'iriteZs.GThEs@ fobyete taban irﬁﬁrecﬂh&ﬁi’c,dnpbiéh@ﬂnt itha taksfﬁeritqufthg@gj‘aphics have been
S L &Y i EChahy Aoters Which Prink @k @dls, text and graphics
p_rlm%g% io#{?mcmééngo&{nl( Rfcrt)%fotgraléls. Eacﬁ Hyper | gﬁbel TM t ag
SITHEYEY 'y i dentifies the product on which it a BArS. - havin
The  Theyity” 61 PootE™) “ie SBUE TRRCEDP BELT. Ty ETBE e bavs
arl dby@dpyiateouear-|R{ freqmengy. Srvdightimures maYIvere desEle8 @ CEMATISEHVhichemit fepy 830 nm)
ol i@Ptelaf LEDS t he product code via a database | ookup.
Eac n?erQ‘tg f@J Sif, iBRh beqaaiy Lﬁﬁarénd%ﬁ@isflﬂle&ﬁde'te&&lemm $1p¢r’4alm tpmponent
n at ehaedéuerrlabgle"es s?etns.snh) erlddr R GlsorbitelirfR €8 funktfn @{is@thrﬁlﬁn @J@@ystems, it
CIERRSET'@am consuner benefits of netpage interactivity.
shog e a8 P WPRY &Fd“Rppl i ed during product manufacture
and/®r pecoRaRjitnthirkicPg™dr gi tal printers, preferably
20 i(mKj etompatibilny €t IR d¥d et equeppsysolisess weddh igdet T r ar ed
Pri NEi@r S intebibsolbridfin thttneat ifex-rtdagi®dn @k.t7e0rto tobend;ext  and
.gr ap(ﬁ} CSzer %YIg Q@y@@ viste_lcleJrﬁign; by ot her rreans_, or .
i nteqrate COY(_)UI‘ and infrared printers which print
t he Pags &> and graphics simul taneously.
Hy pelrd) ab@raastabiiyh pe detected using similar technol ogy
t o h@incoadesyloexgedmpt using a |ight source having an
apFr(Oimi v Ros Rt tuid freﬁuency. W'nrhehl i ght slour;:]e may be
a r ﬁ?ﬁl @fand Which emts |ight at 830
nm a(%‘gS (%ar%er?twe‘ﬂo Jéé‘é_\g'r}" fe?D'of!ﬁ!i%éﬁ gf oregoing, it
wi | 1®be PETETT e SPar AL T A= 1 nvi |,Erf e LR detectabl e
i Nk sHeaget wapd \reﬁfﬁbabiegﬁtve‘epdﬁ%wéﬁ k comppsitigay YA & g ore
pheisady dil abieRboves:yigriaciweh, ink} ane devirebierto compplemary nefppEe A SRReTPA g SYSFRE-
to function satisfactorily in these systens, it ‘
shoul d ideally neet a nunber of criteria: (I)
conpatibility with inkjet printers; 30 (ii)
conpatibility of the IR dye with aqueous sol vents used
ininkjet inks; (iii) intense absorption in the near
infra-red region (e.g. 700 to 1000 nm; (iv) zero or
low intensity visible absorption; (v) lightfastness;
(vi) thermal stability; 35 (vii) zero or |ow
toxicity; (viii) lowcost manufacture; (ix) adheres
wel |l to paper and other nedia; and

artially
P a
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(x) no strikethrough and m ni mal bl eeding of the ink
on printing. Hence, it would be desirable to devel op

I R dyes and i nk conpositions fulfilling at |east sone
and 40 preferably all of the above criteria. Such

i nks are desirable to conpl enment net page and
t—%%&;aﬁgh systens. WO 2006/ 015414 PCT/ AU20Q5A0D1008143
5 dyes are comercially avallable from vari ous

sources, such as Epol jn Products, C ia Inks 2
H. Wborsftrties areenmercislpf 2vaiiphip "E‘t"b“ﬁ“°“stsﬂ’é°°sp?‘f or&glrn?rﬁ é‘ggg‘* og o

Hw&mw@u&>|R dyes. US 5, 460, 646, for exanple, describes
an lnr&ficﬁt@lf B6lpriof ¥t idddribed Guribubl IR dgBYS 15 469i6 g forcexampk. drseries an ipfrared
prmth ml? cogp ?ﬂ c‘aoﬁ?hQL Veﬁ‘uElE and M%n@tvl@rein be coforht@radifdon (1'0) 2A-

nap ht hal ocyani ne
nepfhge g ‘%‘F‘fyk‘?’f' xi de. US 5 282, 894 de

sol| ¥é p,gsz,gsgg@@bﬁ R popyEnt- W@ed Prh‘R"g 6’8 ﬁ:&ptilsgxfg ?]réeta fsre ngl}thaﬁcy?mne a complexed
phighidchuaihQCryedei irda esphtialocyaninp |2 eorplgxed ﬁmﬂﬁlaqy@@y aﬁfkﬁénhméfne an aminium
colBhl srfelhBEconpRR bRkOEYGRines. a conpl exed

nap I&E@eg‘e!r ‘R&Qé Qfl?lle T art%yJS] Eaﬁ @$mgdt&j Eh'to@rlk@&i@osmarﬁ suRdblelMdr LKA In netpage or

M nd or T r more of the
Hya@?ﬁ%%%\yw:cuﬁx commer%larﬁ? ﬂ/alﬁ eag&/ % %xﬁl &R&§M£& & f th

be
folfopyingyprpblsmes epsqrm?r@t \f/ar\men%la ﬁ!ﬁﬂgl?kt f?rgﬁgmog & I{exgl? sens?r Foor solubthty or
dipesHIBgeagmpus sab@nt bistersyof wkregPabhshiel phsqysion ip the Yiipept Th%ﬂpem“‘
C OMiFBfpica hdpige AMsRimayta b Brgunaibepss hyperfindy on awetpagk #1k soresprndipgpy relatively
lar%e{)a%gp o%‘e% Emn%@ @ 1Rk IR Hy]feﬂdbl!f@\é#sﬁ@ @ i@ rinyeuBproduct’s packaging may
beﬁténé? Me mvxsgle ml\cl\@'}\x{lg llt %QQ&Q@ dUsQ‘act)H s QR R ue i inF@ARChd uQeﬂiecbeye and

SOr's’ poor "so lity or dlsper3|b|I|ty in
wﬁﬁﬁéﬁﬁ@“?@WV@HF systems; or unaccept abl g I
abs (Mopp\qeroxnqut printing is thg prgf?rﬁql léﬁalﬁ gﬂr geneéa‘tmgtnﬁtéageg %8 ir;gr abels Je printing
is ﬁryfﬁ‘}eﬁﬁihamﬁlbtp@ggz -spebdpad lew qtpaynkjggnkaarf taqlcglé' valerPeet fordTasons of low cost,

lof) %Q@& bida Msﬂarﬂﬁhblﬂt? & R uBRGet frfeis, @8 P needs Ik ppidheyaperized during the

'1

grrg 2! rﬁ?%m? apot‘ iA6on Qﬂ&%k ernlng]ttie%qntm frftesddRceksithes a Wafer-akbe ink

P
COBHE‘R%?QAI‘CF]O "ﬁlé it nydisga%[;nthat the?R ({}% s%g i&l Lsﬁp % and@lﬁ'ﬁe?gt”gfkse a$e| sxF]ltlzzble for

foFﬁ]q[gtglg infofaqupays 1@(506@)@§|t81w|a3p a.H é(gr'p?txglbrvtgl utkﬁ 6&““ e ink used i
i NViAsiirtbressantal teduizemen efiIRidveb uesy i nemaet sYSEBHE Bt HY "Mt PR radiaton at

a ﬁ’e‘é‘&hcgi bb'ﬂlplerﬁ‘e@lh:? talihe frdflh& OMBIIR sehsbrkx] tatnetpped pad. Prefigebilysthe irkeshould contain

?t\ ab %rqi &SP R tht Qerqueg:? Dk deRG. /ﬂ:&i‘dﬁ@l@,@ﬁ d@ed in netpage systems.
Sh'P cfabsiortb gtropﬁlydrht e near o d-L 10N — 3 t 1sn?t06 tg %OO rln? pr@f&ﬁfy%or n%éo H{ tn%ﬂréfér%ly

T'ow cost . I'nkj et 1nks are
TR0 yEPLEt | y mater-based for reasons of |ow cost
t OXiYiihtihy angivircited Gdvprepcarpitsipee g Hypersbel edliapld be BﬁHﬁB\‘Yée?'@F to
dddidpa 1oR et nedrliFedyt wlich £re BeCh@epdred infdigh iy ochnyrdweigerrle-zed - dur i ng
the 20 printing process. This rapid vaporization of

: the ogel {lng the prlntlng process necessitates a
| Nk OS I t tglgloé/amne Eye otsfonnula a:

0
deS|1‘i‘aaf51‘§P°f‘H‘éftP'°fePféPVT S?essalﬁ'g{e&mgbmg"a tpage and
Hyper |l abel TM i nks are suitable for fornulating into
aqueous ink conpositions and are conpatible with
inkjet printers. A further essential requirenent of IR
dyes used in netpage systens is that they nust absorb
IR radiation at a frequency conplenentary to the
frequency of the lit sensor in the netpage pen.
Preferably, the ink should contain 25 a dye, which
absorbs strongly at the frequency of the IR sensor.
Accordi ngly, the dyes used in netpage systens, should
absorb strongly in the near-IRregion - that is, 700
to 1000 nm preferably 750 to 900 nm nore preferably
780 to 850 run. Wth the anticipated w despread use of
net page and Hyperlabel TM it woul d be especially
desirable to develop a | owcost near-1R dye which can

. be prepared in high yields on an industrial scale. 30

Summary of the Invention In a first aspect, the
present invention provides an | R absorbing
napht hal ocyani ne dye of fornmula (1): WO 2006/ 015414
PCT/ AU2005/ 001143 6 Wht Wh2
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-l R R NI'V/ RNR N MNR NNR2 N Ww
Wis R2 (1) R wherein Mis selected from Si (A") (A2),
Ce(A)(A2), Ga(A), My, AL(A), TiO Ti(A)(A, ZrQ

Zr(A)(A2), VO V(A )(A2), M, M(A), Fe, Fe(A),

Co, Ni, Cu, Zn, Sn, Sn(A)(A), Pb, Pb(A)(A2), Pd and
thog)ofolsii‘ﬁd A2 are axial l|igands, which mecTha26bei1i43
same or different, and are selected from-0H, hal ogen
(preferably Cl), -OR, a hydrophilic | i gang and/or a
i gand suitalre for reducing cofacial interaltions; R
and R2 may /b€ e samegor differeng and a T|se\ect ed
from hydr s
al koxy);
C5.,2 aryl s
may be the san®
C _,2 al kyl, Cb)
al koxy, 10 C&5/12ar
hydr ophi i ¢ §foup;
or 3; n3is 0, 1,
provi ded that at
greater than @

descri bed above
i nvention provi
printhead'

fourth aspwy he pr é8ent venti Bh provi

cartridge for an inkjet prlrg{i wherein sald i nk

waadut r i dge conprises an i nkj et |nk as descri bed above.

M Bseetd bt $(ABGDEGHA Y ANG(A), BE AN ). IOV B XADNZPrZe DAdeV0aV (A ')A,
VEURRAY AL Ry V,%aéfd ﬁ‘aQCuaans){.GSn@, descmidded, ahawg di sposed

AS ?nfez E\ﬁwe&g% g%?ds wgq maééeq'he same or d)ﬂ?é‘% Q!gé[e Qe%élgd%%m —gH Ihanogaa (preferably

enabl i n
GBIMORY 2 Ryfropiiis igand FCler aé‘gaﬁ‘%ﬁ‘l‘ﬁti}f @’r’e@%t"'g‘iﬂa\)’?tﬁaaﬁ’ "Hrinted. )
R 8 R maj $o@he faiE oridifiorent @i aé leptch Bovpindrpeermad Siod oWy fofesrabii Eis Py
Rf Qleﬂaﬁrﬁh Be-Naadabliec, ; adar) daiy®iieaoded dat a bei ng
R l& an& Vb% th?I 9@ dl'!’fggl%d aﬁ’e\éel&red fdaee. Qmﬁ%l @f ,, @ylalkyl, C,..; alkoxy,

(Ipl reference points of the form the nethod

E”(l?ﬁﬂ?’r g'z &St eps of. 5 receiving, in the conputer

v ig s hydmnhitin@ioupir om a sensi ng devi ce, indicating data-:

i egarxhkng the identity of the formand a position of

b R6158Rsi ng device relative to the form the sensing

?%K'xczeor .when placed in an operative position relative
the orm generating the indicating data using at

" 5%dt2%bne of the coded data;

provided that at least one of n1, n2, n3 or nd is greater than 0.
In a second aspect, the present invention provides an inkjet ink comprising a dye as described above.
In a third aspect, the present invention provides an inkjet printer comprising a printhead in fluid

communication with at Jeast one ink reservoir, wherein said at least one ink reservoir comprises an inkjet ink as

described above.
In a fourth aspect, the present invention provides an ink cartridge for an inkjet printer, wherein said ink

cartridge comprises an inkjet ink as described above.
In a fifth aspect, the present invention provides a substrate having a dye as described above disposed

thereon.
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identifying, in the conmputer systemand fromthe
indicating data, at least one field of the form and
interpreting, in the conputer system at |east sone of
the indicating data as it relates to the at |east one
10 field, wherein said coded data conprises an
I%@}ggﬁ%ﬁgwg dye as described above. In a serauntinsoo1143
aspect, there is provided a met hod of enabl i ng entry
of data into a conputer systemvia a print fOrM  ed
t he InfagiKthriseserihezsi iy AratyediA PR °fr°eaBtB‘§B‘F’é°th'ﬁ“§?“ ‘f"’"‘er T
forfipiElTorm eonteigiataibineeatablel s firmalden end mechipe readehls dderkes e AT fiRy >
indiddflk GatibieMBy Phhe Bim alacﬁcﬁsﬁlurﬂt‘yefrﬁfer@b@om ofthia fornf, the mythog pgluding the steps
omet hod i ncl udi ng the steps of 15 receiving, in the

ut er S St em and 8 regdrdifd tHE Rbnkif BF the
R N o s A M R
forrppatdespesiiien ot sa"sweﬁafedt'aﬂﬁ R é'ﬁtrélﬁf‘ OE T e "SeRst ng devi ce
pokitith elaiivy @ the formt, rmerdting thy indictipe data proe B dastiat)s € @e °°d"6t/ﬂ noved
r el @kidibRg, inGhelcdiPurbraystem ang @everheditdicrtige dahat lekstions feldef&e &g
sai qnt ﬁ)l: nrlg%é coffter swteﬁl adledsﬁénﬁ@f tielindlciagdata Ss0tT@ate®lo the 1 @ast one
coded 'data and generat i ng t he data regarding its own
venment relative to the f 4 mrlaed jnterpreting, in
witetia sdspipr et FomBrEs PR RSP ST UBNE St sai d i ndi cat | ng
dat an sasverititasppas khere is grovidsd ayesther ofnabliggeratty ofiia intos gompyIE e V!
prAlBELRY e fSAbdlBiagRtandatable pmpion e machine-rhaRebls adesdist. ﬁg°°€P9 data
beﬁﬁ'm&i&r?v‘é Bf‘ah@tg or@l'ﬁgy ﬁ'-the fofn, ﬁﬂmm&m&m@weﬁbf there is
nﬁeuetwmlg in the C{Jm uter s?'s%m ar%%p!t Jeﬂg &Q& t)(dlcgtfn ga@tréarau&tﬂﬁ atQeast one field

anH ge}t}dﬁama'er?ﬁ:t dm ré%rdgaxlmfvgxte topt%e rﬁn%lngﬁievwe e attve % th ?ogtggg% slng &me

wiembeypdeidtiveorthefpro amgeeline fedan Fegaing i ‘&f’é‘deCdﬁ"‘& Ag ™ ‘etShS&"e of the
c0BQd dhndbateating @t fug rigadiizdiadwn wmevendnt relptivé telpfoims 4pd of  t he

pro %enﬁg @m coﬁtﬁ]&r ﬂﬁ&l{]@ fasi sohel obkaid mgcatnfg@ata a2 Brepopsid @fieast one
&£ receiving, in the conputer systemand froma

Sénsing device, ingdi in rding the identit
e i e gL n}% e A A Fme,gysggegz

i n dren gigivespeshhere [SEEYEef HPFPEY ‘5‘?‘1"(’%%” ‘}éfi e BT S
propBe edmathd pguct itvw havingieiirietedsirfagy cepiinige iy@pigpdabte infogpln a‘?&?@“"&f
rebdR: 600k, 1 adde; et bl didutive SeoiHaliitng] the prprugt e, bongag iggluding the

iyf,t em and using t he i ndi cating data, information

ar'gcelml;]u%p ctorl';t]peute {)ﬁotng &itng desige WOGER udta rSpabifh QBRI of the

PrPgyct éie”hﬁh?ff'ﬁm%‘g}'j‘ﬁc‘fhen Htaﬁeg p é" operatm?poo% }{m repnve g%% %dug qgﬂ &pega\t’lr% “the

mewaﬂldmmngaewtlswafthed?de‘dda‘t‘ &% rom a c 0 n’p ut er syst e mvi a
R [écOaibkCh the Eoaxpiter fylien wtggg}hptlnd]c{tlmfﬁaha\ﬁmorgelzrgpg 1o theggpduct item,
wﬁepegn sé&c@de@@gkﬁflpmem RN dyea dadbiba abolf or mat i on and

e c?ﬂner@ Is gm\g&&jﬁgethgna& @ablnﬁ?@ﬁt&g dEfha Q@E FroflediGtem viaa

A COBGS. bl o1
prﬁ@ftﬁﬁrdthf “@F%'&Pﬁamﬁ hgmtergstt%a econta]z.nmét;:% ~reada rc én(t:”oel s n a(9 chme
rebleic cowspplaitisrcodaddate keine BFIRIE Pfdmda“‘é %ﬁ‘t@ Pt % P eed boniing e
stpdgti cating data regarding the identity of the product
al) te rFLcen'v'Jikan ﬁ@&ﬁbu&gsydﬁt\éhmm 2 Wha dplcq Daichtig Rateregardipeheddentiyaf the

plBgJ ntem Q ser{stenl c%gléevvﬁm; p(Pacetd B&n &Erggyﬁlltloh LR 1o@ Pradudtlitknl) Gndrdfify the
Ndi ¢ de(agta east sone of the coded data

‘"("baj‘“grd@‘t‘is‘f‘gea\/te*ﬁ‘ °m°|°ﬁd"t ge comput er system and using the .
® ndirewrving iy thel epmaurer pYRPRAEPS BB PaEPHY TS Y ’ﬁ'a""%a‘? oduct
aidt em  and 40 (c) outputting, fromthe conputer system
@n d du@ueE £6hiihpddipuetesyitand 1 dreumundedrerteetinfamatiprerbigipg tpife rreguct item,
ot N RLRAURLelsbB M group BRpRHE Lithlaydlinck 6@ a frittigatved from t he
group conprising a display device and a printing

devi ce, WD 2006/ 015414 PCT/ AU2005/ 001143 8 wherein
said coded data conprises an | R-absorbi ng dye as

descri bed above. Brief Description of Draw ngs Figure
1 is a schematic of a the relationship between a

sanple printed netpage and its online page 5

descri ption;

B
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Figure 2 is a schematic view of a interaction between
a netpage pen, a Wb term nal, a netpage printer, a
net page rel ay, a netpage page server, and a netpage
application server, and a Wb server; Figure 3
illustrates a collection of netpage servers, Wb
t &5 do@d18m4 Printers and rel ays i nterconnectmxi/Atz@s/o@id3
network; 10 Figure 4 is a schematic view.of a
hi gh-1evel ‘structure of a prdinted netpage and its
wisrefnisaifksodstdyia cqreasesrer Brapekine e (EFRIERG s a plan view
showi ng the interleaving and rotation of the synbols
@k pdSitlon srodeMRr ds of the tag; Figure 5b is a plan
V! ew‘ﬁgnrg VM ip:gscf?ammagf leptelali(ﬁéﬁg%&wieﬁ’ﬁ stble pﬁr@g n&]h@:\hﬂd {tsionline page
degc:ﬁgg%e 5a;tF| fgur_e 5¢c Ifstﬁ pIt an vi ﬁw showi E_g an

genment of nine of e. tags shown in. FEigur :
and SR i a schagatipyiew pf adntgragiiop g R %bt‘gm%'%a§§“°§§ge printer, #
negpekje 2@ A betrbar gims sl gura@etBer apriicatonsinai g f ¥G) EHGwi ng a .
r el atfi@nshigabetavesn otnepet seokrs, Mietermizgs Pk Wi riiafs iergrpeged via
ai’;’)eﬁvo@nd a field of view of a netpage sensing device in
the form,of scﬁem&ﬁkgﬁ% nigive! sfrlckiid 6@ plhted RetrgeRRNIS PHBE pagh @scription;

. view of "a netpage pen and |ts associ 86 8dafrds of the
{1 ol e SyF BUPQBN oy i e e ol R 3 B b PR ufrsor

I's a perspective
ugxpl oded view of the netpage pen shown in Fiqgure 6; 20
Fi gur Bgul® sb isa gan Siehereisia madldes tekoutfpraig PasipoYn Hevsen 4
CONt T QluleBE isfa Qan fi¥EsnivaigRAGANgAGH & higywf the messhayu riekigu@s Sregd Sb, in
I I
! ' : ; i and a fie

I engtﬁg“ﬁfjdlsﬁ@a“ﬁ'&vf)hﬁg%g DR 'ﬁ'fs%e'?beofee I%lgegur emg; Figure | Oa

of vipwafe netpreErngesdicyirs intlie & F "EPE BT 10 showi ng a secti on

of t hBguehs[lagot@etive ribwnef a estpeic e gndztprgsegjitad ee-sepfifig dyld-of-view cone;

as's €M7 is2 erdpbcid Exploded vibvbof e dpigabeh ehawnib Bawresf t he i nk
cartr f-‘lgqlg% ‘is alscrﬂgnatic%logk dﬁg‘gm gh bta pcﬂ@(ﬁlnsor théndflagP peh Eht)wr_ﬁngguﬁ:eﬁand 7
of the net'pa%e t'\PI\‘/ilevpgfegvallgntonnlfldgeltga&§rirger'and 10; Figure 12

i s an" @RI Gdeq U EW of "an I.nk cartr ge; . &igure 13 is

a schBepet'f &2 piigdreed PHEel e oY 8 6T “af  tem I D,

Fi gur Bevied 04 isan anlasgshesrian ¢f Eisys Biihonme § oy fe pigredprifenalyss and glue
wadmistag: 30 Figure 15 is a schematic view of a pen

cl asSkigia9 s & aidaiv@mb@he 1 cdnfidgd) inS G @KTgkd 1@thy kg prinodhgitehef the netpage
i.rgtgtngggsiggnq ,hetween a product item a fixed product
PACAANEY. "4 hand- hel d._product scanner, a scanner

1 el ayFieur 1P BRI &Y V'8 ™ And-a product appl i cation

ser veFigureptp iy gicksmatip vipwofge ﬁ’é?“g"p?é?f‘t“?'(‘/{?;vi ew of a bi-lithic

pri nt figads is Fictpoate vidBofsm stestynt Gefednisr spect i ve vi ew of

t he biigdd 1§ Rl GheRlddcRibNeragknotfss Fiegtir e 17; 35 Figure 19 is

a _Sechlg:peggks yche%\%ctvg\{' Mmﬂe‘%aﬁn &%n@f:r_o&uh&erb k fnlel_i iirhihdﬁ scanner, a hand-
printhéad of Fi ?e%r S r%%xét & %b‘i ‘?od@cgapbﬁaﬁ@n Qg1 t udi nal
helgprpdsgapperg PR 1Y 8BIGR T he. bi -1 1 thi ¢ printhead of
Fi gur Bewep? isppegeredvevionyf oy liplgPo9edy show a side .
el evarigwg apkdudedpirawtivegiop ofdfie bidithisiprnthead ogijgyte' bn  and
r ever Sigurdb 84 svtioWiew tir@EHIECA of &k Y-Jithio printhbed ofiFigurk 1% hi c
pri nt head, Qf, 1o FitihiSecdofal vikh ENRSe 7 Rbidprinhéad & 29 175how

t he baflcoer i onal .princi ples of a thehdBb, ReRrse plan view,
act ualBrs 2R et P sl B M RN TR AR v

- regectiyely pig biditicapntedel figy7 e arr angenent constructed in

ac C OFigleen26) to Yi(D hoﬁglgqi@p@@al\pmcizweq theroph bepd actuator;

PCT/ AkiZO HAQ thled BmenBonkiivigi 5@ sidle ik frowezleamangemprigensgfcted in eccordance
wrlltgﬁéjm%;arrangenents shown in Figure 23; Figure 25 is a
schématic cross-sectional view through an ink chanber

of a unit cell of a bubble formng
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heater el ement actuator; Figure 26 shows an absorption
spectrum of a dye prepared according to Exanple 1(c)
[ca. 10 Min 5 DMsQ . Figure 27 shows an absorption
spectrum of a dye prepared according to Exanple 1(d)
[ca. 10 Min DMsQ . Figure 28 shows a refl ectance
SRRFdbewR4ef the dye prepared according to ECINIR@SA1)
on photo quality inkjet paper over 113 h under

i rradiation. ﬁnay{?fﬁhén%mgm QJ;,I,,, ure - Absor bi ng Dye

As GEBHATErLT erm
dye ngb%évsaﬁ%@"at'W?FSéff*’%‘eﬁétsv ﬁg’“%”ﬁ"f % aé‘g*’g fq‘ " °?":T§aﬁ°“§b}?3°“"'“g

hedd eloivteéwaios t her ef ore suitabl e for det ectl on by an

i nf rF%Er@Q SIRGED Msorptioh @éc@d‘nﬁbli Ye prépared al:cla‘dwswﬂmlﬂg:) dy & 1M in
Dlﬁ? or bs in the near infrared region, and preferably

,,,,,, in the ran e of 700 t

pr eff @\"&%7 [sBpwe7ag @bsqrpiompRstr T  fYp PrEPere s ch? m%lt 5 E’iam q%‘éﬂp ]@%\45
p@sn). Dyes having a X,,,,,, in this range are

par trighrtlbsahdwy a Stlicha@blpecrfind bf tikalfecrapirgnechyinese Fienain Ho et Bheto q“a“‘y
M}e@§a§&§ve,,$mdea,§adgmgal l'i um al um ni um ar seni de di ode

aser es according to the present invention have

t he advant ageous features of absorption in the IR

(preferably 20 near-1R) region; suitability for
Ddtaiiedredesitionon i nt 0 aqueous i nkjet inks; and facile
IRpemaE Btel on. Moreover, their high extinction

coefa ied h%x@ﬂh She kebin ﬁfhﬂ)soﬂﬁ@ dyet FRakis@ Qe Substan@arhich $bkpsbts inframd radigtisgand

(9195%:erefore sﬁ%blle%r the@tlon @Ian ﬁﬁ&éa RGRH bref@holyOe 18-abisdriaty|d@ abserbs in the near

m%ee Eﬁglm W@Prffy rabl!yﬁxés a %tﬁe lfmgf %96090 10((0%fn gnore%rcﬁﬁﬁ]mgﬁ 9@%)more

esent | nvention are
prefe i d Bt $59 nm. Dygs hazipg admk B9 Ithlsmasxg, afe ﬁartﬁgtrlé mle éﬂr] 6etectlon by semiconductor
ladS R hsap@hh Mudipiph ir@sideidomsaserNone of the dyes known in

the Iﬂgs aQbraifd 1 mmnttunkrﬁoﬁﬂ\le el Rivan @R fedtidds bfatorpton in the IR (preferably

n r-Igjor?ga)n sultglixh 2?%5r formuna?gn%lti Q(meon n%et rﬂ)ﬂsoﬂtﬂ aalle Q'Qp\(ﬁﬁh %re&i'yraﬁelr high

I nvent | S
exanz&ggtegid@)& in thedxffbpl] rﬁﬁn Bfansft}gbtpc d&es §)p?§r énwg?%% %tg eﬁ agoﬁgun leQOr
denctlogtyainesIR detéctot(og ¢ Petpras 85)- Aspgrdinglyste B °%’F@ii é’é""‘f°f’ ol eﬁ‘ b
suftfdle 2 6 M Reéikagt@nd Hypetldbe Pepp(igd)ions. Nibde of @e|dyies kngBiy m.tl]_e)pm(r 2j haqgpipunique
cJ@ﬁmgﬁﬁ @Q@Q base- cat al ysed macrocyclisation may be

faci ¢ naphthal S reséal mv‘ertnonrﬁﬂ)sl MEsR&R R casdided
ﬂ)bg %){h lU?JnglL dyL eam}ljdﬂitb {ﬂgp yn

30 t Qr OC € COrresponain
cRlig ?§F°H’éd dl°¥?"‘i”?‘l’g‘a136(§g'ﬁ ceéulecs) h°“g{m RAR hegpaetrp}iée?go* A e e

imdsteé®)- may be readily inserted |nto the resul tant
rret al-free napthal ocyanine. In this context, the tef
“netal " includes both g al s (e g.
sem - et a W §
represeted agy Ware| usual ly introf
nol ecul § afte macrpcyclisation vl|la an
aromat i action. Arohe
may not oceur entirely 2006/ 015414
PCT/ AU2005/ 004143 10 symmetrical |y and, (ﬁence eachH,
S?PP%P glﬁfedgfﬂa%,ga'éaﬁyéeh g,_iactr({gf?gs%ﬁm%%y o l%ﬁtegg)yme%p(mp%{mg or it may proceed in
the wes@qﬂe@@lfa@mvmsaqonépﬁgyw@pm fopepee gfp 5 a‘w?%é{'f'taé“m’ may be
rQdll Bferted infopie FeSuiltit theal-fee oapthyliazyagine. Bdistpiekt theyermyimetel clgfgsdoth metals
JPAEG U Gnd sehilferiiXEe. Si, Ge).

The hydrophilic groups represented as W are usually introduced into the dye molecule after

macrocyclisation via an electrophilic aromatic substitution reaction. Aromatic substitution may not occur entirely
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nol ecul es of the present invention are intended for
use in inkjet ink conpositions, preferably aqueous
inkjet ink 5 conpositions. Hence, the provision of a
hydrophilic group Wallows the dye nol ecul es of the
present invention to be dispersed in an aqueous

ngzg&,om{g conposi tion. The suffix (e.g. " mMCT/AU2005/001143
i ndi cates the nurrber of Wg oups present on each
napht hal ene ring

€ may contal nu'rnbeesr ?thﬁar €
SY‘PWH'“HV el ]siint f"F'E‘a‘\W‘ij?“b‘ﬁ’p? ahnp.a °ﬁy°' yr S tta "r? avﬁf)%{t hal ene
hydrephitic grofipraepssigftfdiax¥s nl |, n2, n3 and n4 may be the sane

or Qe @ipBRterouW Bfpet apiryisnarsiilRar B e rselublity opthe dyemalranic Bhe fve
m&)ecr@é’s] gfth‘li 'preP it SieRtioR RE Mtenab1® udd JrGHkjeqmkiconipGsitigis (eefrably dqgpous inkjet ink
coyB%oisltrons ﬁenceht(re provi%onsogpnggrbpsnuce%ﬁ;up &Qﬁfm ﬁnsdyﬂgole@uleb yrahe Qﬁbﬂt inveRtion to

t U re
AR PPOS f SERUT LI (Co) [ el mpeproe
onieyls haptialeong rizgaffor exanplerhergy = 2 6‘F’° ge twg Erﬂsrhr e Herrers QPO 'g? o) iy
unfl, THA b @ENR(F2 0@ ar HOKKP be s wialiffolen. Psferagly Hym 3 R () igbetween 2 and 4.
p ol ¥E§¥af)l§: thQ arb;mxhl: Qouﬁwpfs@ecﬁmﬁdnfh subdtilier® Eomfidsing Cl(ym‘pphrilmlymer chain;

i ri cld¥ro u@he)iOrthereof: ora
as&sﬁu nt c?.'n;}) dsm(% mlmml’ru%pggo% b LBk :UJM c‘prﬁp Qig ane; hﬁJ S RIung)dh ; f:

ol ymer chains wll be readrly
su%fpvpea‘rcewswga#fﬂem’ﬁ ¥n skilled in theart .. . -
Pr efae pxaiibieof  hyprephiigRebm e PP & 2 BRS iR g ey ‘ﬁ'“‘?"éf of 2t
reffetingTalisaof ety DEIRGH b BRlyph{liphrbmed chaing will 8¢ readilyjapperenyia the pepspfypkiled in
thJ & Pr&éabl? QiQde@B‘ﬁlc E\)@yrdeﬁ:hﬁ is c@fomﬁllaa‘d(:wCHDgORﬁév@)e@@ isah 1kxygel) from 2 to

be present as a substituent
.
.Sogonprl'ssrn rrras H)?C”

f R
_AU amxwﬂgrln gr prﬁasnt gsﬁsu%stlfauem %J%}r;rglﬁé aagroup Mgc‘]é&l )o‘nBQ)—( )

same t
N"&mm{bm For dw@ﬁd éﬂ Rj may kedlle se érdhﬁ’fzrfaxbw ?’F m@])e ntly ée:lef(ted%om ﬂ Cis
alikyE(e. 8 methiR tethy, |cycloﬂ$()hl,yj/c]opeatylglereher}( ip¢-propghyie), Qpeqmlay(yl (eg. benzyl phenylethyl
ek )%of & QHIG’ phexlyﬁ Riptiy QR Y;land@t i€pypidinivaimjdZalinjoinat fyydlinire . .
e nz ﬁﬁiﬁ &ou? miX' ) pres%!dﬂs U%sgme)n c%prr%géoﬁ E)Vf{)rmﬂl?—(ghz Lﬁ@&n&dso;z

1N U
_w@z prmOPQPZU‘vhererz é is Hiqr aaV@feﬁsolgl?JeOCGt mtya eZ 1s g;lectgdzﬁ'om ILI IN%
M8tbHASAS intradaing acti@rvpms,isgh A g degqnppg Bboyyf wil Qjm}fnawn t@mzson skilled in the
art. l%%ple %%Zacrd gbeP @3041) by be RQBL R jreciyvato ek mphihaleng ring by sulfepation
uslrlrg for eﬁ@&e Heum% CGIa'gJul?on ac%r &tn@lrsr@erf ¥ie acié gr‘orﬁv 165if8 baf Cobnsin e EMRBRed using,

Y on-
fogﬂmkggne{&x%@(@udﬂr&@@f (f & zg)ilalg OH orqIJHS)fr a %Btg gwaﬁ%{\ag Ee%r I@H@é;% N
mgth exltyreay alegrpe rrpprpd vging, forrsxample an aawlmpmun‘—_hé?oxgigﬁrﬁ @10 etc.).
sul fosife@anade groupgaid pf séne@AB2 1FBHNRES WhardnR ad Bea{f indeppndenly sglected
frglpltl % tamﬁ (M&l%ﬂ?&ob&yﬂ@cl@ﬁm% kbhibﬂﬂastﬂpﬁﬁ}'l etd,)S'l(WH@)gT (wherein
e an er%' m 910 %{)Bnangﬁ 1sCl-|ﬂ t:, s al%ﬁ B¢ Eda@ GikyB! Q’;'(, arylge;m.‘ £ b&kyD Phefethyl erc.)
Fﬁ“ &Cid g R

AL AC R I AT Ul S e T
suMenidlkisr KOH) or a netal bicarbonate (e.qg. NaHCOB)

NO N -MdiepheBkabls & i ssumsmjnmgzm omxeprfgpaar-égzwg‘i egreinRp of formula v
exanpl e, an ammoni um hydr oxi d g. Bu4NOH, NHACOH
etc.). A sulfonam de grou be \Rf general formula
-S2NR'R, wherein RP an e i pendent|y sel ected
fromH C 4 alkyl (e.g. neth ndm , cycl ohexyl ,
cycl opentyl, tern-butyl, iso- prop etc.
- (CH2CH20) 4R (wherein e is afVlnteger from2 to 5000

errregi R is H Cl$alkyl or C(OC. s alkyl), Ce,Z
nIaI kyl gse . benq% &genyl ethyl etc.) 30 or C5_12

Rarsylrcteeg""g“ I"(o e phenyl etc.). Sul fonani des
drsaymtmrfroeémwoj) apirepar ed fromthe correspondi ng

sul fonic acids. Nore preferably, Wis a sul fonam de
group of general formula -SO2NHR, wherein Rt' is of
formula (V): \RlL (V) wherein: 35 R is selected
fromN, C .,2 alkoxy, -(OCHZCH2),OR; d is an integer
from2 to 5000; and WO 2006/ 015414 PCT/ AU2005/ 001143
11 Ris H C.salkyl or C(OC, 4alkyl. R nmay be
positioned at the ortho, nmeta or Para positions, but
is usually positioned at the Para Position, The groups
represented by R and Rz may be used for nodifying or
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5 preferred enbodi nent of the present invention, R
and R are both C,  al koxy groups, preferably butoxy.
But oxy substituents advantageously shift the 7,,,
towards | onger wavel engths in the near infrared, which
are preferable for detection by commercially
awg’l @B &4 asers. In another preferred enmbedirmenbsdgiaz
are both hydrogen, which provides an
expedi ti ous synthesis of th¥ requisite
R irdiphre el EPUmid¥s. The central netal atom M can be
R tigyedelpotitpnddamie otiaamealosrarapesitens b is usually pesitioned RIS PRIPT c | e
t 0 @neRro@f RErEs@tla BR' W Werhap Bgisda for hallfyirg el tphas the weVpIEngth of Ame: of the
dyyg,acgo,hdoé%%g‘bg,ﬁw glge Mm@;lgm%g,@amw&m&ekmgm in the dye. In one

prefepdembogimentaf (hF yreserit mvennon R 1nd Q1 %&R‘él kall(o%%ro%ﬁ ' ptet"eramﬁﬁy ﬂxtoxy

onger _wave, en 51? d aucg y;?e?era%le for
suls@uenthygdvanfesequtly. shift dhe Mm@ﬂﬁ@ﬂ Wﬂ'ﬁ‘@‘g‘a%@?’%‘é “Fed-sh
deldBiyh tY Comimerfikily evaiaBielladry. 1 dnehernesfegtesteimprimart Btapd 'bf" ¢ P&y Bt ghich
prévidGin & n%g sns%‘i" A4 uisile@apBihalocydiied/) , M(I111) and
SN ( %_%)0)8 {netal atom M catn'iag us% tootglg ﬁlgabL [‘ngx... I'§ ﬁte @Q lnglgcae to H\ﬁéfén@d

| ow |
weveangh-t 0 ﬁsf%mbéefg'ﬁﬁzlﬂf‘w“‘f“éﬂ‘ ph ?‘t g P"‘? ¢ %@% “‘% ‘)“)ﬁi M i
coR&Y, el ghifiOneehs Dehiftivtv.L todacds doinget wWagripnaths asrpepgparprio temepl-fres coenﬁcé\
pr emtgfre'e B}Vc%@}tlﬁ 1943 be lﬁﬂﬁlﬂﬁéd b} thehRiBaEn sta@ yf e enetal S ghchxidegonatates (e.g-

M dcg ﬁ \{) 1{ Qr%q }thm&e ﬁ:‘g%é shx@sn@!llle B o5daftR ket ’vd (1) and Sn(1y)
1

H&gxﬂt d§Ff“}9\"°W 0 the dye nol ecule. Accordingly, M
wi %o s (A)
Vh( ,Mel)al atoﬁ@'@yt()g ogy,ror l)héggé)nay bAPSf%’ t‘ngﬁ%&nglwcwim) %.)Aa)l hg\e}\néis may be
usfia 4 Har@ld FoRintrogucfpg elfheqm:l e:dugmeen@mgpna]n@wtg@gqye BG4 Hgrprdingly, M
m&y@mvm Gel ANLRERS), Whes, Bimdah ae@’) arseabiad). Acahald Sich Yahhds,
pamc-?a‘c?y [I>re ¥dc@ GQ'Q)WQ&pﬁ§iOJV %XIII@C es or they may be

dic tlxh('fls§sdvh8§/ ?rehare two a?lel(Pgam;s &l)/ese%ay t;e '&? fprdsng%g or tllxe§ mg'%po%fa@dl ITye

gegyec@'ng'fhp %andﬂs geaqr]aély %?ateﬂﬁ)yhedxgtalggﬁ i é%l’f rr&d l%ongrg & d)mg:ry 9

st eral md Blhak betselectedte aquyeal 955 Rkt ths dyetrq?gfugtfvrqbgaqgquﬁgwal
inferadtiae betleen atiRdtnedyaBdlicdnis bet ween adj acent dye nol ecul es.

Pr efﬁfeﬁm Yhe axtah@anax‘ﬁhéi\ |preiehtg&iﬁf§|a confbrRRiopoas@ntzyredngd Pt effectively

pgqfoeptf% grrbqga(s ri 7 Fa]zce(op t[\e d{e mo?eg.n,f Archishy ‘EQM, §M¢.¢) Qantfmtm “yhbrella” over the n- system
afﬁﬁp%tcﬂ‘ia‘@l mtmf:tug&?ea\leenlaiijﬁghnge mc%%\ﬁes H pamcular suatgb% f(g];se U&% prgs¥x§"
mveptivr el | " over the n-system 25 and r educe cof aci al

i Nt @rmabbeh Eéfbgmiaﬂiy\ﬂﬂ @eserd bl catorethdt IRehysorbinpdyeeompauads pighe prior art absorb, at
1&% %h@éﬂenﬁ‘ il tVe vﬁﬂk Fc@kﬁl oBthd sQJctruH!SlGdeédﬂhetvb&maﬁ)fn&&ﬁﬂtabsorbmg dye compounds

pnor arl frF]bl c| q’ﬁs \psg)%gbs{)rﬁﬁplgwam%eg)(bletm‘envgfﬁleﬁﬁ ks, especially IR

k’l°ﬁ’§/mthf or's sorbing dye conpounds of the prl or
ik fer uss HaEHagF, °"é’t"°"a‘feba5§’t'e"’tso sone extent, in the vis

I egi 0w farher bdvrecopisesty URRTeSITHENGRRE, ot freretpass el i) Baf'?st"vheé% spectra
oﬂlRab@Aﬂﬁr@ Hﬁlcﬁ@oﬂ(}é,&nmﬂﬁflmasbsorknml liggpd goh'nele)psr is ppinlydug to gpfagial
mmaa,{;,lgbet‘J;t},lagjacy,{t,a&]&l,lg absorption is clearly undesirable

: n I n%ig IR aLsorani/compoPnlé%cbrrpQ'%gqgys@rln Lv%chlfﬁns a?EQostbrm*ﬁﬁ plﬁn@rrmoié*@ @ at

st ens. has further o iopof
ctsenorie B, i rswya%@ndmfgfé’ﬁfﬂf RO LGS Rt Rgock ontono
c4o RSOREEacBIn-iNéraiidnd, olvean T staoking: Hecel IR-aspybipg qorapour@sfhave a natural
tel\(Rlc?Q ErQJp*EU g m&acﬁm%ﬁﬁ§ prodaéitk re}]hﬂfetylw@dkly&ﬁdn@/dxmers trimers etc.

WétB(TJtaVéSfu&q to llae bﬁ.{a tthe l')ll lt IS gr%n QmQWTR'px%QSﬁ ‘?h’ven!o§ th%l#mmykmg bER- Ebgbrbmg

céﬁywp% SH“‘I“S’}"GS S]ﬁ‘?ﬁ%?btg 6(1,06,' pl;?&uct(?a Yﬁg@ﬁ%&;rpmn%ands 1nge1relﬁ %ec@@ 'whlch would
natbthe@¥ise Becpresent igthessertysppraing eEPTeyic GOMROAST %“S&F;?"S?’Hm%\‘f un "3‘*5’“ fo be
| east part of the nolecule. There is a natura

tendency for planar u-systens in adjacent nolecules to
stack on top of each other via cofacial

a-interactions, known as n-n stacking. Hence,
JR-absor bi ng conpounds have a natural tendency to
group together via cofacial n-interactions, producing
relatively weakly bound diners, trinmers etc. Wthout

wi shing to be bound by theory, it is understood by the
present inventors that n-a stacking of |R-absorbing
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respects: firstly, it reduces the intensity of
absorption in the IR region; secondly, the 1R
absorption band tends to tail into the visible
regi on, producing highly col oured conmpounds. 5
Furthernore, the formation of coloured diners, riners
e%zo%i/o"i‘s [y n interactions occurs both in theraobogiooiiss
state ané in solution. However, it is a particular
problemin the solid state,l2vhere there are no sol vent
duéid bredering & IR absorpckin dmuspthentrirestemptagieop fop pf etsh othesand FofRifgls interact,
prddachl ﬁlﬁk SeheR i 130 FEEpEcBive erlefdy dbeSBrhabyihgngRam:em peinds és undesirable in two
resse%{x:%;s{ly? pre&x&%?iﬁt&n@ig'loﬁausoﬁﬁon EHane ll@kéidn! secorld®, thelk ﬁbﬁﬁ;_ﬁbrﬁband tends to tail
“tol qured. soI(i ds ecrgmgrg%c?[;‘pg‘g,dspnt o0 paper. The ideal
into the. \iyoleirggions ProqPEPE RERY CRGTI A T ermai n i nvi si bl e V\cllgu%qm&? < solid
sol Fehemirate apaispefaiugd SrewrBRES YT b TRe  paper . gh
sta Gt solatom Hbweyer tittie pirtrlenpeblerd ip e wHid siefe g fffvpmelecules to
dish DGR RGN BEEndeY n-sRakEd diigdmbry. IC@hgRgacabaiiolutipuekacgstics may still
bel' ers%l o, og'rgd sgx%s wl!e n’glgd 0% pzr.hl"hec'ide_giaﬁ{viﬁiﬂikt’ fRQQébﬁ@ld@dﬂ‘dh nbikahen the
é{‘bso?p ron 1n the visible region. Specific exanples of
solygt hat v BLdgT YER 8 PEFP°F educi ng cof acial i nteractions

ar e Ad@ul, treitteeaionphF-wbitdle tisi1gea! T BRRPIARS BT ARP M eh g ps «on b
arBXeAd Wik fay indtéd6ce Wbl absbrotfon e vitiblaTegionmXi MUM st eri ¢

r (re] p %Léih@&anéiﬁm Roidibi SVt kAM RedinP Lotitia initefétyiorﬁﬁre ddsaribed @hff u:[;an

P DS ners: by enamp ' leokeftinS R RAmidS steri ¥ fince thdy hatk 4 glurdd of
R e B0 4
brinphsg chingfuch prPelyTeBE EE PP TEL e ?eﬁppW'%(Eh trhe caf aci al. n-n
thit B Gediad shffeiptyofith theljofagiab min ingpyastioprf adiaggt dye mglequies vyjlLbe suitable for
mihizinB ki absOrption,BhdRiilNhezefoRge itk bl we intemspt imomon- and i | |

the rGe ! Oﬁ ?it 1@ %ﬁéfﬁ%\etto?cgrlﬁgné tﬁérdymﬁcuielaucﬁ tha@th@zfv&ﬁg@ Mitance between the 7t~

n ner

. gnera :
| nvefit] on. a LoslsSh BEEL&S | o GO 4 A Epreferabl
Y O BB 5L g‘)ﬁ" at’ ﬁ%%?tﬁf ﬁoem %%‘ea ?lg%rgmd i st anc eg rEprofrsbly
grpet thee @lut ¢/ & and-moss praferalilyperegfr thartﬂb%% ThispEfemed fis@ise pefveen the n-s.y's.terns
of@djRent @dlecilldd B Basl loDtbidore Boal salgilationgFrem ttyqoyetﬁcé ptadids yy t@ﬁpéagfsptéqvenfoﬁaﬁs

un@@s@old& thit nLrinteFIRof afd El&ﬁtﬁaﬁxabal dstanggbeat er t han about _ 4.5 A
nore preferably greater than about 5 A This

and
3‘?)?%'f]e§srred di stance between the, n- , dve
] ACETHGT BEUTES 4 SYHAS 'é',%!tb%?%“’jf ‘?3%?"2@“%5 ?;.:.*‘*‘m'y o
moleshlea ingrtaedip water-HippErpiviith BEFsat | 2R A 1Y B e By R RS pPaseht™
ofitd ioupk @figd asimtabeve under st ood that n-n interactions are
Si gnj, &ri@ Rtrodith axidl iR A@er infeasdbyBrophilicity, A' ewlior A” are preferably

t ernat i N dnioraddh keh@BY formdle arRId/ Or A2 may be
d‘ééé'\mé%tmeéél%legehgidférgpudrn?her hygglr ophilicity to the dye
nol ecul e to increase its water-dispersibility. Hence,
A" and/or A may include g hydrophi].ic oup,; such as
any one 25 of OrmeCpatps d QL >w‘§éb‘\7§? I n order
to introduce axial steric Bulk &nd/or increase
hydrophilicity, A and/or Aiaue}re preferably
dendrimers. In one preferre YormA and/or A is a
wherggand of forrmula (IBa): -0-(CH2)gi C1L (CH2)pt-OPt g
ct(JeJrés@&acoﬁqnimga»oﬁgm&:bram@g@sws a Edoxg) e unit having

_Qr r r anchi ; : vietyt S
e?%@@b“@??g@ﬁ%i sgecsede oé"c}pgtggﬁég%n%ﬁl&%aﬁ@%r ophity: ic noiety or
sashmgert P di ety; o' is an integer from2 to 8; ¢
qiis0 Pangmegafron e &g@Wr from| to 6; and 35 each p' is
cdcgl R RROENAID secBet@Dioeal ifepapiondl tof. an i nteger fromlto
6. RL&alek RN unk HEs OQL@adtidatofd, an rzsct;érﬁzbi&emned_ a; roma C
at .an at .S “The co uftiy/ €’ his@S¢all b brasithi
ct?'g’(q})e?}{?"ﬁﬁ P'“rcyég)%br%:déb?rQg@@hré%;elcr resi d%e. The core uﬁéist
C has at least two branching WO 20061015414
PCT/ AU2005/ 001143 13 positions, the nunber of
branchi ng positions corresponding to the value of g'.
Hence, an axial ligand having 3 branching positions
and a carbon atomcore (i.e. g'- 3; C = C atom may
be, for exanple, a pentaerythritol



10

15

20

25

30

" to 1000, pr ef er abl

derivative of formula (A): PILO OO P O (A 5 Each
P group in fornmula (Illa) may be the sane or
different. For exanple, in a pentaerythritol
derivative (having three branching positions), there
may be tvvo arrrs bearing term nal hydroxyl groups

(“%Qd‘ = H) and one arm bearing a sulrCane20gy09L3
oS3z, = SM2). Preferably, PP is a

hydrophlllc m)| et The hy dtophi lic et A
pogieoselthe BReER! E@nﬁmgaﬁwwgwgﬁl’%“g “F repeest w"’é“ i n?’x’%ﬁd kﬁ‘g"“
brgEhiag positicas dng/ckrrbap kiorh foee (kvod’ 7 Bt = € Hel) ﬂ‘axﬁe fog Ff‘a‘éi‘?ﬁ'rb‘ﬁ‘i“?fmh"w'
deNa@e Brformiia (Accor dingly, P may conprise a hydrophilic

pol ymer chain, such as a BEG chain. Hence, in some
enbodi nents, P' may be of mul a: (CH2CH20), R,
wherein v is an integer frompP to 5000 (preferably 2

0 R6 is H C, .6 alkyl
or C(OC,, alkyl. Alt&nativE€ly, PPhay conprise an
acid group (including salts t\hereof), such as sulfonic
acids, sulfates, phosphonic Aacids, phosphates,
carboxylic acids, car boxyIPqB s etc. Hence, in sone
enbodi rents P may be of 15 (gnula Sz, PO3z2,

C .,2 alkyl-CQ2z, C, _12 alk I"-'SG3Z or

C. - E2h &l goyl in PGBE QL) Gy be the sah@yﬁﬁ"@(ﬁzexw‘e@ a Pe'zaea}“k‘&‘|“°"“‘”°
(hgj Q&Z@bﬁﬂﬁ% &lsnﬂm& te® mk} 19 fwo ArmiBEkrBE teSiralhizhaBy g@ips @AH:OH; P' = H) and

o anpaxérigssu%ateﬁroupf&{zé HQ]-eSd"ﬁtlonS are Li', Na', K,

trv eI
gro lffffem@l'j E Hs aééd“’ah"ﬁﬂg{eté ?opgﬁ?r%ohe%u E?ge aﬁc' acid %ﬂi—bmgé JJ:[P
thaoNE sefrpuids mwen e kydpehilippplymprahaipior 9 aPRGTUY g’ °“P

C, . ,Acofatniy, P-rA¢ EBmpr(sF)hyddphiliapoly@:r chaif.gickssla PEG chapy Henes i sSORe |
eriRBimeRs, PITRY beQefortmblg' (CHHEHB), 10/ whettih ¥ i@ inGriikger &61EL2 185080 (preferably 2 0 1000,
prﬁgr? ltonlg(gf'uﬁ IRyls l§ %, 6 a[%l%rdC(é)EggﬂqlT' Cl B al kyl ( €. g.

ohex

but WItemaflgeB,_%pgﬁwpméfncacl ¥'8ulp (l&g:igzsgts {lluer? g] S&C‘I Fs s%ﬂ omgaQIds sulfa;es
pHoehwniy heids, piteephateb eartayplic aé'ﬁseca’bﬁ?‘ly‘at@tf" "?“’3&1’ pmee Eb" meny e’ﬁ ypeo
forhRE0MRY PO B G0 MioROOZ G, .2 il - FYE o @i- m“s)/h*foalzrﬁl d d@’bPWﬁ o ﬁw oty
Oﬂyiz' f“ﬁurélm léflbr a&lat&@cﬁdﬂﬂtd;ﬁﬁixﬁmple?of uﬁiﬂ%olﬂ?mbns S!e;‘fl N]e: K, N}I, ete.

su naa NS G Q&Bﬂsem orfun grouf] Sl a QhbterfhBARMmebumlgfdligTHene, in

SO\I é’ n | e ‘Q@‘H@ flay be the

sopng Wemtl’ mfly béf) i -alkyl T*? lﬁi)(l{")ﬂg%pﬁ lelﬁ}nb wh rglﬂi y be th

sa@y@'p@‘g@hatnsl/qre mdﬂ@ ntly :Blfﬁt |fr0m 1{,§63 W‘éﬁ? hésf ethy}/cyclohexy?(yyclbpentyl tert-
buty(, GHRGIRE) priRe... {ryMtiei(ed- bengyl, phenylgHhy! Ftﬁpré.‘geiiryll(ergow?ngl Tagithigl§tgoend U
1s§ﬁﬂlmﬁ¥n irthiGazdthiun(at py&olatutey | or C( OC,.g 25 alkyl), 0612
aryl gl Lely(l‘ﬁmg' conlﬂaﬁﬁz Mxllfenarﬂhk%ﬁyﬁ ki b gr@b 6f gdneralfforrulla ~$QNRRY,
E«{'%{}C gk‘gare IrBepe }% g‘ elaﬁs POQ?%Y E, SQW e. gerteﬁ:u l)ethyla&@m&plﬁgclopentyl tert-

Gr &S "SHeh ose descri
T o o oS LRI 215, GBS AL
AIBINNG R arbikled g bmavh etiseithy e o1 s rapke gipheayl o (‘f’f 've
t hr g aehed PR fic Q0 bs thog deserdedabovi dege@ellyddhovin pylenddimegsnlgpndrimprpyare
a(ﬁlimg?etoTs Afbe thQrr bpa}{éhgghahbrﬁaxm B ddle tlr@dimemiokaD@LiGé di @e &ial ligand and,
u

m-laﬁdélon Brgw%/ g%?oy{ltﬁl or 1r18'?dlucn{gr ﬁlgralg?poq l?ydlloﬁlgl'ggrgllaﬁntgt‘ﬁgdym(he%ﬁé“ﬂ@

AN AR A S e e R
irfvdagon e KHnpIB @re rietyaneidriing Aerivaiyps t%ﬁ“or%sieawbqﬂé‘gﬂvasr@ nd 3.5
dhfdoRfpiranalomnicaaiveieny vat i ves (B), phl orogl uci nol
derivatives (O, and 3,5- di hydroxybenzyl al cohol
derivatives (D): WD 2006/ 015414 PCT/ AU2005/ 001143

1414 Zp v N v OP, OP, (B) PIOOPt OOPt (O OFt

(D) In an alternative enbodi nent, one or nore of the

P' groups is itself a branched noiety. The branched
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noi ety may be any structure adding further branching
to the axial ligand, such as a noiety of fornula
(111b): -(CH2)g2 / r (CHR)p2-O--P2 (111b) wherein:
Cl represents a core unit having two or nore branching
positions; p2is Hor a hydrophilic noiety; 10 g2 is
ald kRe8is from2 to 8 g2 is 0 or an integemabzoosnol4s
to 6; p2is 0 or an integer, fromlto 6; Preferred
forms of O and P2 correspdﬁd to the preferred forns

of C and P descriBed above p3peci e exanpl e of

an axi al |igand, “wherern P i's a branched noi ety of.
formala (IM is dipentaerythrjtol derjvative (E): HO
tHOt .. . p o OHHOHO 15 ( PBrnatively, the

branched noi ety may conprige nulYiple randon zed
branched chains, based on notifs of core units Iinked
by al kyl ene or ether chains. It wilA'Oke readi] v °F

i zed dendriner s ds may

p by, for exanple, sud

et herificat pentaerythritol with

pent aeryth 3, 5- di hydroxybenzyl al coffol or
triethanol am€ noieties. One or nore ternina

hydr oxyl grougs on the dendrinmer may 006€/-015414

PCT/ AU2005/ 00Dk43 15 be capped w th hydrophi 9Tt
groups, such as any of the hydrophilic groups above
descri bed. The extent of A d [ FRMbr@Bed
isedt T BT PO e gezer 4 B '51*“‘: AT
e s ey syt 90 e CHEIPRE P ST B EPRAED $ AREIR By o
branched structures cannot be readily illustrated
usi ng precise structur ae. However, al
branched dendi-nen,)h
Wi thin the scope of the>™abov
A2. The term "hydrocarbyl" is used herein to refer to.
nmonoval ent groups consi st@{fg general ly of carbon and
wﬁ%drogen. Hydr ocar byl groups thus include al kyl,
al'Kenyl and al k ngl gt oups E)Simgnsboth strai ght and |
CPiTRhae ST ATVTE P ?%B%, carbocyclic groups (including
P’fisd oy ehpdiorbEiF Rej4Y: gr oups such as bi cycl ooctyl and
gadaimegit nolmp end aryl groups, and conbi nations of the
A QLHNRIronsiush as al kyl cycl oal kyl

alkylp Yeycloal kyl, alkylaryl, al kenylaryl,
p° 15, 0,0¢ an infe t _
al Kynyrar %f 0 cycl oal aryl an LS Ve VA spocifi
gr od ﬁéf“’d f’f‘ﬁ°féraT‘?j’,v]°f’f"?'smpé’“<{<téét¥erﬁrq}leﬁ§(%?rgf:og?%k{)@pe" ﬁo?éeé vra§j:eé§c
exefinlecf el berdupherein B v PE O RAThY Y e BRETAlEh Er
hydr ocar byl groups cribed abot®\ Unl ess
specifically stated otherwi se, up to four -CC and/or
-C-Hnoieties_in th may be
optional ly intesd noreki es
selected from-0-; ; ; (OO0 -
-C(ONR'-; -S(O-; -SQ2; ,NR'-; where R
is a group selected frgmH, C_12 kyl, C6.12 aryl or
15 Cli2aryl al kyl . Unhess specificebly stated
ot herwi se, where the hydrocé&)byl group contains one or
more -C=C- noieties, up { QM6 SraSize ARG d Rashs, BBY on motifs of
opt i %tﬁ'&z‘tlreiy, t%angceeg lm%g%nggj: ?es% Ngii;rrslé_clgp tgl:?ex’aﬁgnl;llzeedcgegoaimer su:::tures, may
drdppies figkedy one T ;
Zﬁ;ﬁgﬁoww‘ﬁﬁl e@q‘&u‘iﬁ%@wa@wi’ ¢ ww\%%? Y gqsﬂawr*a,emh"wh >
iRyl dzy! Ao triethaidling méiétiksti@ne ooBtearminakie tromiagrours o thegsridrifeer may
sul fonate, sulfonam de etc.
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'SUP%‘?eeF“ A/“f’"c‘) ‘4% aromat i cgl%r ou

20 Unl ess specifically stated otherw se, the

hydr ocar byl group may conprise up to four substituents
i ndependent|y sel ected from hal ogen, cyano, nitro,. a
hydrophilic group as defined above (e.g. -SOQ3H, -SQ3K,
-CO Na, -NH3', -Nwe," etc.) or a polyneric group as
dgfd Ae@iapove (e.g. a polymeric group deri wet/Aiiz003101143
pol yet hyl ene gl ycol). As used her ei n the term

bridged cyclic grou ‘o
be (:a@?eéfvg\,hé%qp%//hc@ou;ﬁﬁuc&3%38 tpegny é°§ 1lsc glé)gps a escrl gdy ”FhL &’ﬁn 2f

hy@pphilic dappingl gy epusetimmrol ﬂEX’ﬁT’rﬁ?“@%"YBf‘“kS‘P’ﬁ "d’ﬁ@’&f c ar b ocyclic
gr OuPA! baspereda@ iyt rasiadizet brangtiey/ requels canngthg readifeilpstaied psipg Rrecise
swtchxﬁdf f@lqlfxlae IIJW@vext Sifbithchdd béngtgRdik €y Gcute€ argoRdafplatedrbiio the saepk ofdte gbove

2ycycllc groups i ncl udi ng groups such as
deg"dm’m%‘t an% and tric

)
der T4 \}’é‘g"cf"ﬂé rméleﬁd e¥eﬂm rLefeSr fo msonOézgen% %roupslc%/nmstm%agnrgral d' of carbon and
hydrbgee Hygrosasby! groes thugpchydealkyly a&@@dnz@%ﬂ g(rlou@ I(Lb stra&fltg.lai branched chain
foimddattéteSic dadupsdig@dinalydyd@iky krews sudhhretricyéligpctyl andadamaptyp) pnd ary! groups,
anff ?o&@i%ﬂon%f@»@ﬁwé&n@ siceRbIRKeabaly, a8t CEIEy B! Betybgl, fkyoiay,
cye ?alk'\.' ara a.r{d cyc%alkeny?ag'l %Ju{)sd&ﬁgﬂ;]tﬁett% %Xrgclarﬁﬁgne refe%Qo B grhups | S

atomin g car bocycl e i s r epI aced
°°E537P°ad“ﬁé"t"2-:‘h"8“cﬁ’”&?ﬂ‘1 bydoray! roups Ffé“'gh“t W% that - CH
r eplualese ebecifigally dugted othe@tige, up fo Sur-Ef-zgeda -Gy mofgties in B‘F hyd’fﬂéﬁ-‘l’ &Y
m{y%mp%ﬁg mbx}‘upm&y onelolaveenoictieh@ledied rom “dat INRYe dS-Cm)f eC(0)0—;
cg<5 QER. SIS Mdes, HidGRa. DALAHQG Yol sbec@d RIS T, SMAIT Al or
o) nuc di nyIz and tropanyl. Unless specifically stated
ki se, any of the bridged CYC|IC gr oups nay. be
opt mm#pwﬁ@uw ptheprtissherg thetpydpocarbyl eroyp goptaips °5‘1‘°’ ‘E“Fﬁ"’e‘c":~ moleties,
upSdbs La-cuRAdis ndesednilBdephel owC=N-hBenteethaterth ghygrpearbyl "gnayigglide

mﬁé? Es%x':cpasthger(raglf &er, l!thtr@lnca@!;xSJ KRk dx A, 2§69, 4fline, BiidG Mnid@Sestp ke sylfoxide,
or, tr| ptycenyl Cn 35 aryI for exanpl e, ‘

bon

ato r‘ﬁgless Mcﬂa?tqtfé ot%aﬁ\vse M{o?afbl)jl érﬁ) p rgay sitmgnse {Jp tg 8ur ;lu%snﬁéx'is
infependehtip Istsited figh hatoe ogame, nifef DS e véffemabﬁ? 68 pIPsH, —SOsK,
—&QM 8GO o foPa fokBeritpap A AL iBELEbE (v4. 2 pyoepIotaisrd v d
po‘?et \{egég,ycf)ny r ef erence to ar yl inplicitly incl udes

zri’e ]yveA[s gsecl h&rel& Hle ?rpdéeg cflc grm\l/&1 m;qudgs 4 3 %moc H&Ep@erfeg@; b;( zo carbocycles)
coppigipes!. f & 4 P’é‘ﬁ‘{‘gé‘@@ﬁ W?i °fij?§‘lg€’r°65°t°¥5|‘ﬁ BrouR g E‘P“é’lc?“? RIS ”"i\ll )
defivatives tthxfaﬂip)iexeS‘br@ﬁed hrelcarowislsy |mcl(1cbq—bnp@1 ropreyslic &59epe i )ldmg groups such
2sQaRbHRSy! bn GibyEl8.2. pwebadyy lagd abiedtizes wérébazol yl , 40 i ndazol yl,

QUI le{ Eb\ét!lﬂcall& §eQeq U&;JRQ IﬂQYelrm bf'lc@ginl/cﬁlw&p als§i@dhﬁé§ Gllldbdayzlrbocycles

o s P sy S RPE o YR,
Whamjit dbstated tly\} a carppp atopin ¥ farboqygeds)&e:&aad 93[ a hetmognzvg]ai)/sl meant is that ~-CH-~ is

rew&a%aml {UH¥| i§ reﬂBbep ey-azj on-;(]H; npyglapqcﬁ);d-rSn y-]ence gup pm ‘prifigad y)Ichc group”
mmgsl%n&l:d hg%l)cyc:;:?:ﬁsghdh & qﬁWchdeSﬂtﬂa}ba@Z ohiysk specificdlladapt herwise, any

of?he @ndée% flcél rﬁoigzs m b@&%&xﬁé@% tmutecp\yl{hll CM or 4 b¥¥ie lsdgtfbna‘)ﬂscnbed below.
pyr |TB%1‘E'§7| ‘aryl” a5 eimﬁg/rf rtci_an aromr'aﬁcegroup suglyq; Ehe%&er 82%9 ar gsttyucer;yl T(;'lmz
argfforgpupls efers poaf apmatiogundpyipg fremg ‘b‘FB‘tﬁ'ﬁ@m BEEE BB ARG "t O°
tetrh @y ERN@Valse nters hatvamzmg bormgpadipado HuRmevR sy EBWES““‘)A?\%?"
ARSHELERGS inflichEhaear e, whagbireritd y 5 i ncl udes

htet te{%é;tgm %‘Ae@r@a@yl r%gg & a@%ﬁﬂ)m&}eatﬁ or WekkbeSatomS Pereiidkdd 6:2d Hetyroatom
state 0]

roa) o) séop SR Mldyﬁ&gzmldazo]yl
seﬁgetd gPrB g’f gﬁxam es’of hete%%(orqg% %}ﬁn ) Q F
e ICE M- e N A

bel ow. Where reference is made to optionally
substituted groups (e.g. in connection with bridged
cyclic groups, aryl groups or heteroaryl groups), the
optional substituent(s) are independently selected
fromCr_8 alkyl, C .8 al koxy, 10

(CI:HZCHZ)dC]( (V\hereln dis an integer from2 to 5000
and e is H C s alkyl or CCOC, .e alkyl), cyano,

hal ogen, am no, hydroxyl, thiol, -SR, -NR'R', nitro,
phenyl, phenoxy, -COZR" C(O)R' -OCOR , -SO2R',

P —— [P ——— T e~ Ir~ 1
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interrupted with 1, 2 or 3 double and/or triple bonds.
However, the term"alkyl" usually refers to al kyl
groups having no heteroatominterruptions or double
or triple bond interruptions. Where "al kenyl "™ groups
are specifically 20 nentioned, this is not intended to
b d as alimtation on the defini ticamuvadosno1143
%Y‘ﬁyf’l‘%’t‘{g‘ﬁ \Wher e reference is made to, for
exanp

) ant  the alk
thigzeilt la]dﬁolﬁfwal?%nsa)élfo¥yb Pyrazc&lg rlsB>8ﬁ> o&)[l SWBétpwény clmy?plpengny
mdgihblimg Syroidiny|, Fdttiradlylyriazolyh prediezelel H'éadwoylewn%yynr‘@f’&rbé%@é’“‘t‘%“y‘
benzathidkyld, qunrﬁi&ﬂﬂspyﬁbay,l 2oudiriky brg. Theprre theseraabene” @f co@se Ty AP divaipp o
grdubel m'espaldiﬁ b t the ﬁ&n&@leﬂt Rekobti@Bups Bé@cl‘l&alaﬂé‘gél Ang) Fe@14{86 to hobgoaryigepdicitly
| kyl " includes 25 cycl oal kyl ,

mcb ET Eeterdarlylene vﬂmerT appro % C | oao | Kk t@ @;, nl as
n%?F'Ffé’tPfcl?ﬁagy ped f‘h"é‘gsé M th qe" E é(wlygd"(ﬂk rf)dryéer ogtrjéégs Lk
suasmteﬂy@h bA3KAPF B oy ubsReaty 6"§°"be‘i*H"é°wcycl oal kyl group may be
i Nt evhEreipterede iwnddéto dptior@llycubstBiet groups (o & fnprmectien Witk tridggd PFHS gFPUPS,
groJ}'s & Betero§yl g‘&@@etueﬁibuondl fKisstiti@ishare itdgehderall beyetred frors Qia klkyys Ci.s alkoxy,
—(Pﬁl% g{é ﬁoﬁ” whe Oal %‘% #5h 94 90%0 Q@W i CE;Qlk)h 1 6:lcR)0,34164) cyano, halogen,
5 NRE Ll sy ehoal )R" I5BEPSsd,BCle8%,
anwdeénw SH- SR C%F o‘h‘é’x%?f“y RE V?f‘ly olieXeny
~SOYaR th(WhEldWl’R ,aNONRIRY S ER (RS wg:fe@l}pgmd R“]arfendtpgdmly selected from
hydx@é'ey l ll phengrl%f fREnS1-d, QKGN OAREyIS Wakte, BBexD@IRZthopp contains more than one
f {f‘erem)éubsn%nn% %ﬁ@%ﬁé&nﬂﬁ%m Eroups?’ Por H3EpId, ElaptnyRRLLOGE R

erein to refe o any of fluorine,
substiibtert itk ree ypstvAP S SN &81“%@“’“” aﬂiNh Fly, however,

hal otgem faikdRis ssed hereig Wiredir foalksy! gFpups ip brgysiraigat aad praghedfpas, Th alky!
grdip iyebe rneifr@ﬁ(am @, 2i083 HeEokeons @letted frgruP.SN dr 8- (Thaplkyl group may also be
mgm({ i I1 Qgr 3 double éuﬁ!ogtnple RBndS WBGEdr, thd R ¢ alG)(DﬂEfall)&d;fd?go @ky! groups having
nogxteroagel (mterrucpl(t:xons FLQHP orltril:ple%on% HQ%élije g%f_g;if% Q:g Js]p?d'}icalS; id
:ﬁxﬁf tfngﬁs W@mtgd?jléc'qv ﬁ%n?_trued asa 1ﬁuta%or\ th% defi ‘}a-lhno l%

in q*ﬂ'gg teferenge lﬁﬂsﬂe @Cfﬂgcagtﬂe gﬂtafk?‘le'} 1§,me6?t ﬁ)%{'?/f %mgf) Tnaiy con]:am arﬁf number of
cag)blﬂitqﬁls &p@cﬂ) i fride?d Unlﬁgqpecé‘xxaémeéothewase 3y rgfﬁ@gattq talb)é {{geans Ci.izalkyl,
prSEMPRId, Sikpg an acid group (including salts thereof)"” :

may ’!Qgtergfalkfylo 5iiBHcRdes &GN aro0 Ausedikreik, @ik farmj “cyicBali@1 dludean
cyclgﬂ%lg;to[y%ycloaﬁ{m an%‘rgcloagceny ng ras shell as cl%b%mtﬁ)&%%% with §if3& aile@ Erbaps, such

or exa
ioelﬁtlaﬁﬁgoupa Tgerjg: lel gopp Q\Fydolej terrl:rLBttede Wlhh qg o%t¥roat<%s Q.H.Bed from O, N or
S\blotdver i teme‘agytloplipy! apxﬂ\}ygfq\'saq Cé(ﬂPaM gpupt REnsdy %ﬁf{“‘ﬂ’é‘f“ﬁff"gwﬁf Examples
oficiBalBUiP&ibs ntch.ldbmj?clopeﬂtyn@tlohe)@k wcldhedenyt, eyclpharyimgihy d adgmantyl groups.
funcl nalid A roffs @bkoBR Shcit &9 Bohzy, PhenyBipye @i hdpI)IngthpLIp i S
p r Sl%en tter(r:ril ha 8%en oF Qn%lg’é Lﬁ ﬂ'erf g&é%p&h&@&a%ﬁnn@ Bromfe¥ind Bdine.

r ave not been given
U§‘t"b(r*’é?5“ﬂé§%gf’1 T T’%ﬂ’ g""”’fﬁ(ﬁ?(f\@?f@? WOHEH compounds Ry exi St
in sver ee@rescempqe to “f st copRETPEal (@ 4y G S L comprising a hydrophilic
g%ilpS FAGsRBIMEdnprisil th abi atbub (ieBditahiars badoh aTagubstinert epThpigsing gpotymeric
clﬁﬂ’aerkt) tlQ Wpditient i hl@sctxt)rﬁﬁa? EOAIRE &hram patlally of B¢ ddup) @bcified) Bor example, “a

suleirsllc b‘ﬁﬂ%‘%ngﬂﬁac éroup (.trrr;!:]udmgI gaﬁs%heﬁ%fp 'mzy be L‘flfmm —%@1;}, \QG %nwherem jisOor

er of

a*fl@i?gﬁﬁmmt Rt G eP ST OTRORE S T S ol i A g g o
2 brlvtfieddup axcbedi Hophverciew! beredly prmeciay 878 fEE "O1° °&‘Bifbtls"t“et“r‘fé'°‘
crudRl 0 the @sired forctionadity, providédihapii siesids sremdshress. " conpri si ng a"
nmeans "at | east one" and not "one and only one".
Wiere the term"at |east one" is specifically used,
this should not be construed as having a limtation
on the definition of "a". Throughout the
specification, the term"conprising", or variations
such as "conprise" or "conprises", 10 should be
construed as including a stated el enent, integer or
step, but not excluding any other elenent, integer or
step. Inkiet Inks The present invention al so provides
an inkjet ink. Preferably, the inkjet ink is a

wat er - based inkjet ink. 15 Water-based inkjet ink
conpositions are well known in the literature and, in
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Ct.a al kyl al cohols, such as ethanol, nethanol,

but anol , propanol, and 2-propanol; glycol ethers, such
as ethylene 20 glycol nononethyl ether, ethylene

gl ycol nonoet hyl ether, ethylene glycol nonobutyl

et her, ethyl ene glycol nononethyl ether acetate,
d%ﬁ}ﬂ%ﬁ?ﬂ? gl ycol nononet hyl ether, diethylmrauehyadiss
nonoe et her, diethylene egcoI nono- n- pr opyl

et her, ethylene gl ycol nonol7 soprop

dil etChige] campeungq dgssriied hovin BAvs nSidpP é‘WIS‘“é‘t %e?meSe‘M YFTetgn compounds

‘mdYleNi<t @ bterebBEMRrdFx0AE, yhkn aB pdasdhle, stedqn@@M@mgurgmyW pre mcluded (eg

enHEMRsS) NiiabiddoMdrs 284 4N @mbinktions @ik ibale @esmicGliyte®d ke YTONO- N- but I

eth S [ANAN undsia in  of fe Wikric @triEfien alHoRibibM ki@ Rers
%krw,% Al gﬂgudﬂ yeggtlhe{m? dr gu;oy o8 1Ho&bl

I o
and fP G?&Hb . propyl ene glycol 25 npnonet hyl
pro ﬁy?ﬂgg@dgpvabt, ) ﬁrgg? Hgﬂ an tnh;gll:ases i)ﬂ;hd.b ﬁ?"gﬂséng a ymeams ‘at ?east one”
andiN@ndandullly yde Whdnghe terqy TaDIWP@n 8 spgqlfygb psedyidig Sloulchnome %Wed as
ha@hd Bnitatif R By dediia@n glyrcol  MONO- i sopropyl et her,

di P rTQrQ:)éLo@th@ s&il%‘a\tgk thggﬂp E@Jprlﬂ;)ﬁb & higtons sth B @ﬁpﬂse ldC comprises”,

shﬁﬁ%a coHSWBaggs mcllugmé%:{i I§|tated ehra{nt int éeyc{r QJBydu%x&thgcd%l other element, integer or

propyl ene gl ycol nono- |sopropyl
steet her propylene gl ycol nono-n-butyl ether, and
dipropylene gl yeol nono-n-butyl ether; fornanide,
mR&ekam de, di nmethyl sulfoxide, sorbitol, sorbitan,
gl y&qd &Jsemrmgﬂﬁﬁﬁ(t AdvRes alglhlyéffﬁlf Qjeferﬁﬁl)aﬁﬁblﬁ ﬂk is Ghapec@sed lnk_;et ink.
t ri %atel:' l%se? inlfje&t‘ mg %o%?(!sxl % 1 kefd¥m ift ﬁlﬁﬁl&;ﬁ@é a'n@ [ﬂﬁdd&& th hﬁ& Q)Qf

e organi.c, sol ve
coplerllsa?ddngvaﬂ v@m @- solgﬂ% Hocéigs szqmbsten og}entsd léurr}méctanthpltl §d_]U|StQ‘§: L:Hgsﬁy

mﬂﬁkh¢hﬂ¥ﬂ?ﬁﬁ¢@ﬂﬁ@SW@“€§§POIactan] di met hyl sul f oxi de,
sul foalsavwes aren‘ﬁ)fctplh @htérsble Mgk kpyqum?up@b pvptﬁeo]uble organic solvents include
CM al%"l g&oﬂmt ¥ bs eaaanol' :mthd@lz Bkahdll ipf3 AR, amdi2Ghrofastiziytbbdties,3@h as ethylene

er oldno 2t lethy1n ety col
gl col monomethyil ;U%T edl)ﬂ g't:ql Jn&lge % ,Cegﬂtn@h] Fin hUth t
meﬂgxp%ﬂ]yhe eréﬁ@tﬁ’td'e g ;g)‘,c(():l nometlfypgﬂier\l\@eﬂ?ﬁ;e r%‘gcol éqlgge}ﬁﬁ etﬁé d@thylene

O
[=P

ng wat er
glyceltmsppr- pgqp:(lythe& [y 1sReghes! ﬁlgnobspyﬁtﬁélretmr élg,th{lgx %IH;% mo jsopropy! ether, ethylene
glﬁﬁll’iﬂ@ﬁt&i -HutylGther, disthigitne gychlj n'gbp.tﬂmﬂy] ethﬂg:net}walteéiygomqulfugl ether, ethylene

%Q@EH tGut Gthey, Qiathyldnéyce] Ehere-1-Bun etk @ V-methyl- ambigkybutang), proylest sl
m&n%TQ&ype(herl:Hngﬂglg glycmmixﬁgthepﬁro;ﬁllb@ g%t 1fitho- ﬁﬂdy]ubkrﬂaropﬂ{ngmbl ®wono-
- ér{);ﬁg/eﬁ'xernpropbfne r]y%f)l hono- 1sog§>ﬂggthgodlp%§)yléaz gl)l:& %Q:oggthyhétlghgiropﬁgrﬁ glycol

mﬂ@m"‘&ﬁ%f c};mpgﬁégl PIW rn proP)F f%g fl ﬁro ylene é yccf monxlsoprl)%yl g ey Srggylene
glZolmeperimty] ethek-apld eropyl@g @tcp}wor)orn bgty]ﬁ@g(afﬂgmlﬁi acetamide, dimethy! sulfoxide,
sofbitbRbrbiyh, glkerd-nomadeatn @lien| diacetater glyparah pigdetetn endg]lfyl@@ |or combinations
thgg,@onethyl et her, dipropyl ene glycol nonoethyl glycol,

d I P r(?df) Yuse%] wateg o%u&? LréaQE Q)R'gli-tsh%]lude%ln %ﬁwnté&ch@& Myﬁ(ﬂﬁdne RE

yl morgholine, ime
N sl e s —
ingjdayoidiope abdrcprattriaehseieesofg| ycol ,  di et hyl ene gl ycol
MO NOfbliniydt ineihdy €dntaind hl@{-h‘dﬂﬂlg@m& sghb}qp(gbmqmme@iﬁyqan sgivepeF wetting agent
oqwlurﬁektgxx l’oﬁiﬂ gé \yaerJetCIMy %QWHQ%I%&;&AS 1PGeTiAALROS A BRA 1 KB -bdifng
W, Fr (g%r §rg%nc so?vent mclﬁd s on r§¥ Lo%ﬂ? og)l of %I’O or Q%Lr)@&rﬂ%k St water-soluble

ox:gang sol\mt baﬁxyg aé)ﬁ gnggpg} EUFO"C Pr ?eb% hélené gléclol pr(g)P'lene iglgco%@ethyllene ﬁ]éml
p@layigiglene glicol rityerbydepraatyead B- bute_pe B4-Hek tzéﬁgdl 6fxanedlol 2-methyl-2,4- pentaned)ol .
tribropyieREaRn@6thetlyl ethék, dpropyiBeiyae cibrotthy! ghicsi.cipropilene glycol monoethy! ether,

df %Qﬁeﬁk lylo%onorﬂﬁxﬂ"e@@ rdhﬁIoFV iehd efbol, &Ry GO ERbIRAEdENS etiteh i efiene

0 e € mda QY188 dietyidabiByco
gllycﬁktnet%y‘iene I%R/V@ dlet{; }egefg Bﬁl Ql{y%glgjtﬁ é@'?flo\é‘g‘%tbog? \;I:EI ik Ifi‘t 1 h@y ]

nor e preferably 10 to SOWbby wei ght, based on the
total ink conmposition. Other suitable wetting agents
or humectants include saccharides (including
nonosacchari des, oligosacchari des and

pol ysacchari des) and derivatives thereof (e.g.
maltitol, sorbitol, xylitol, hyaluronic salts,

al donic acids, uronic acids etc.) The inkjet ink may
also contains a penetrant for acceleratlng penetratlon

‘A o~



10

15

20

25

30

35

40

nono-t-butyl ether, 1-nethyl-I|-nethoxybutanol,
propyl ene gl ycol nononethyl ether, propyl ene glycol
nonoet hyl ether, propylene glycol nono-t-butyl ether,
propyl ene gl ycol nono-n-propyl ether, propylene glycol
nono-i sopropyl ether, dipropylene glycol nononethyl
et‘pgg 06/6:1‘@35 opyl ene gl ycol nonoethyl ether, sgimptepghans
gl ycoﬂi nono- n- propyl et her ,I&di propyl ene gl ycol
nono- i sopropyl ether, propylene glycol mono:n-butyl
mebhan] etherribra g eyl x@h@hymwé@fs hYisRBOlesplr Hf’é‘ﬁit°§/ﬁg°°§it‘%‘)eé_’r g
prop¥ BITRIy @B is@fopyietd dhyadd|isdbufljei-ghdok Vii-hitapddis, hj-utanediol; 1,5-pentanediol, 1,6-
,,311,,2&,9 REANERHRI, pRBs ihioRnd 1 8xARGE Rleof. The penetrant may
a- S Ql‘he tgtal w§terlsoq\%¥ee1% ?cgoqmt ‘%n&:tﬁ knglg Enkjgmlisl?)regﬁﬂ)r a@@%tbﬁ% by weight,
di nt'sc “8UEH as f o propanedi ol , 1.4 but anedi ol ,
mare el QiR A4t Ry reieht bged °E'83<'%1 PO 7- hept anedi ol , and
|, 8-Qyet sainbieiveging as@ispriunarnyRglrdcdicerridrdingimgmygacg endes
olRGRBHafid@d tnd polfa@habidsE)umitderyitives herext fearmialtifol sopyitad kol BRyronigfalts,
b1 ackd@ RS Bfis ey 0 200% by wei ght, nore preferably | to
%g%ﬁywe\@f& Mo GQ,,@.%?W&GMI 5echiBh p;,heméiommm}feb& InPifto e’ 5
e 1 nxyet. | may .aj S0 CONL al 2-alkyldiols.
g il ARy s et ol e B Be g by 12k
Eqmpl¢sofsuitgble pelybridiisfiogholafiy f%é"eéwi“v’éw%{a‘é?ﬁ”c"?‘“y\fis & Gy o ghee
madabgTXitEr, Sitylefeaiye@! mrbobiyletheigtyiens lycplaoppTam eitef Biptectiegdprg elyco!
mbrbR& ethBdhy B gly@| HaRea ethe, ehylde @Gl chowatptopy! ether, ethylene glycol mono-
is9}<1%{1 ?M,Gﬁt&l;eﬁl@gﬁyc& mBrolistorsy ethe, ethAdnk ij DGR D@Lt ARIgenaghicd
mgp'gvfbsf@ fﬁv,ln%élgﬂ%?%tgg%%ﬂn%%gﬂefh MinGrene éo%no-t_—butyl ether, diethylene glycol

and di al kyl sulfosuccin - onoethyl
R I . s e ey el ’%ﬂ’?”%’g‘g' et
etfdr,@fopyfiese, glycqh mbny—gwwﬂqypr@ﬁl@e alnglwnon(é;t-ﬂ@yl egﬁ,| pfoeyﬂerecg YES f)(éx?-tsopropy
B ldlpSpyleRaulyBdHdhbidhyBrhiptopykesglycs mgnosthyl @ier, giprepynglelyseljmero-n-propyl
etﬁé?,qinL)Jfb}{J ghedi E%Jis%pf ahd, §r;opy3&. B Elm@B-O-Sy aket, and digrbmgliere gliy@Imono-

-t %ﬁs%e’r ES o ClQ o?s%itagl!e r{- 11F§|381§ p%—écﬁangﬁﬁ £nb 1 ,§-§elxztn§liol. The penetrant may also be
B xyetRyl ene "alkyl et ner 1 PRosPhaniLG, &5, 5. §t§1|e<fi(§ 1,6-
seper! fpmyesisht s ORRTBD dolp et LEAIRSTNSHEETTI ¢ ekanpl es’
nedinedidld. 7aepianaivlcans Li-fogrediol £eee) @R bied 22 BEHli um

dodeny hkiven zipaeshtlisiherabien themak offrtd 2606 bxateight, mersarefrably 1 to 10% by
B YRXN S hbYLGRSmBbskid. et her sul fate ammoni um salt.

Sui t ﬁ? !n?et 919 Q:I:x %rsu) con rpar strﬁ&%ct%ényg é&ﬂ@% a%ibﬁi@s@rlfabkd&ive agent and/or a
et hy ene. oxi de addu h

0 ct. types. su ; ne

S Peern N s R s STt B PR M e
alyoksyloriyetd it exlefingfifRnje acidsais capdbenzgpeapl wa%%%%eatkﬁ‘w‘é"ﬁ‘é esulfonic
adds eyl e @ mes, apdiakgibulfos3Biniestde plkvisylfydeestergalis ppifgied Obs} Sylaa[gﬁi Qqfins,
pal'ck)\élhylgus. S her sSIfRFfidkitradhs; akbloylic 268 tys, 8.2, faﬂdcitlsug and aligfshegpbine salts;
RGP AL B R B SOt s gl

) . odium
saltF: Rid gy FeoR R RO eé?'ts‘i}ts'gﬁefp eéar'ﬁmaseogt.h Qé ecslu?fal\s'lg ei% .tslaré% of
dpgdgey|bepprnesulfoppjessedium layptei AR Pﬁlg"é’fﬂ"ge"é?,"g' LEHEPE a“é"ffgﬁ‘“ as .

pol ymiypehinphiesydacerotvy hagtearsipde cibyitnepxide prgyct Apgs WEn Ao thylene alkyl
61 YRR aRYhe RY1RRAY) cttiod pyixyidy digherd ad edypkyphiisgplkylamides; polyol
oS ers,’sucpt%'gM«?%?SVaﬁ&lQMJr@{&%naﬁ%lﬁty Ll ladtl sugtalkid Estersl; polyether types, such as

ol'yoxye ene o : r i _y
e e e
ofeshigrineyrEagelagsVeAgRats aF WFTS Sush 13 S %"ﬂ%f%vs"geé’f goen g‘iﬂ“’gu ch as
PobiggXatet fiybeelen|detdyighenybeicy epwethyienatidaliy) cietpalyoxisthdne oleyl
S piRYRE B laeriRmel afid poiRdx Rilkgigne Sl ditiets Gerg. Hobxyestyiene alkybythois) aesters,
IR Qs?qp%l%o%%‘h?l%n@ olea&%l@&x?eﬁﬁfrﬁpllghg'e@rﬁa;oeyethfﬁE ?dteﬁr&li] E:ébitan laurate, sorbitan
sesqul ol eate, pol yoxyet hyl ene - Q). Ivoxvethvlene
Oy SER) MR OO D S BT KB RoE ot LAy TS
stearate. Acetylene glycol surface active agents, such

as 2,4,7,9-tetranet hyl -5-decyne-4. 7-di ol ,
3, 6-di et hyl <4- octyne-3, 6-di ol or
3, 5-di nmethyl -1-hexyn-3-0l, may al so be used. The

inkjet ink may contain a pH adjuster for adjusting its
pHto 7 to 9. Suitable pH adjusters include basic
conmpounds, such as sodi um hydroxi de, potassium
hydr oxi de, |ithium hydroxi de, sodium carbonate, sodium
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di met hyl oxazol i dine. The inkjet ink may also contain a
sequestering agent, such as ethyl enedi am netetraacetic
acid (EDTA). 15 The inkjet ink may also contain a
si ngl et oxygen quencher. The presence of singlet
oxygen quencher(s) in the ink reduces the propensity
f Qlo Solnibdts @absorbi ng dye to degrade. The quesTrAvess/oo1143
consumes any si ngl et oxygengﬁgenerated in the vicinity
of the dye nol ecul es and
stedeaigrARTMENS ghioo! surfpre astiveaaonls. By¢h o P AT BEEWY; f;%eﬁv"‘“"‘qt%(n?é% gt
awh&HW®@eQ@®ammrmwnﬁwhmwwwgwéﬁgradat|on of the dye and
F et and ik he§ cdnRn ARSQJutk REGRIRIESH th 2O 9.Gvieble #H agigsters include basic
LR @R ks Yodiuh h,%m%w&,la@&m YORNiEHARGRRE, sddBim Eatha e ls@ihm

ok ascorogl s iurfr cafbo uf PRs ate,
y(lmge'@nate poéaﬁsxug\ i:?.r%mdte otassnur.n LY%IO%IQJS%%QL 9&3 [ug ago rg& Q& 'B phat

pq_tqssyxmtpmﬁﬁenhth1Prﬁwps@tate,ppti35ﬁfnéq;}gdre1gﬁn§ho S%e %?]o%aésmmlhydrotgein%iﬁsp aﬁg sodium
oI pitgdsn oaatnte litijmedkalayy sofitrehorae Gy ‘%?"Pfg‘e a°‘aﬁsr“1’“r\’t/dﬁ°é%{'8“}\alﬁ“’ nd
potdssibinGly dedRamaite; Grihidnia andAininés, sach as nletsgantine Gthplanpingldicphagipe) fipefhylamine,
tn\gthagn%L: gls(q\i@'ro(jyrdeﬂ%)arﬁ %@tﬁ%é}ly&rocﬁlmﬁieﬁﬁﬁanﬂxﬁ dietnljoletind Nk as
dlw%gxrnélamme trxlsoI;]> 8panola%1$ne b éw%ldnogmnpl:n%h%hne %Mcf)h)pﬁﬁanﬁrher mal
mljgﬁllt Ic%(%eoa 10c1 tstr;c nE crgat ﬁrl‘g’ﬂl o%{; F N&alckllor(lﬁln:wrbxc
e e R L SR art of the skiTled person: s
acfiOyHroNsbeppo estery so%@gﬂy@a@@te I-ﬁ?@mﬁfofuh:t eops 3ﬁ;§§>/th1bzgm -one or

 dhbglxageed inkjet printer. The printer is preferably

ap aﬂ?fﬂﬂjéd mmﬁﬁlkd’l:t)r@'m a sdqlic@frig dp@ €l subhiak ytletenepnmm'ptegqagncaﬂuEDTA)

Sr I nlthh ée ‘%k 28' al o%%rﬁau’ a@mél@@(yéaﬁ GSeat THe Bx’éfr[&‘ dfGiRpleBdkRen ql:xencher(s) in
escri i oy
K B e ?‘}5 bt B & VRO el ”e‘g?;‘lé““?my o

g@mtqdpre@eyxclmty:p@w%gnw 6’6@2‘?@'8‘“‘6‘{%? ﬂ'}? gy }og dé e%ﬁsg;smglet oxygen
q@6cFe & A0anGeo8 3B AinB&ing B3R FE6 dyE N FFRINg rys-}legg grgperties over time.
P;l@laﬁ,oae GrbBt ohQinIMRch & Zelekiflf iR Asc@Birhcia, P dintabiereiel2 AZIMeng (BABCO),

r H4ap0 printhead integrated
E‘J’gJesr(ce: tdg'g%fﬁsgé% lr}gﬁﬁt ed adj acent each other to form
a pagew dth printhead. Typically, the printhead ICs
Inkignfrigie¥ y in size from2 inches to 8 inches, so several
c onbihaatstnomentosaise previdgsee kit ennﬁr @W a pgtﬁlvad "Elth"d Aﬁmnumcauon with at

' legsa&emk 1@eRoipwiieih b@iat resdrot coeprieypl iakiet imoes gesaribed phoeed | Cs of

anﬂk e't)’prﬁérs 'svﬂﬁ:n @iSrmal BubBIEfr afkd ;J:eEB’e'lb&ﬁ prin@Fs, afe vaMKhov in thec:h @@ will
fcirrg pa7 ) skﬂ%% perspris sQ: rgngoﬁ Qetngal ﬁlgwl We meh%Ge 4 R €peda@alphu@R The

PEERE P g{fbjlydﬁ§e\ﬂd.ci}hpr%t§r esf"egad mkm ?gs c}‘ ﬁnrﬁt{\ ds%pgse chg Ecsg?\) invention are
desgiysitir thedelloving patenyarglicatipny, alofj whn&}'ﬁre uﬁ?r?omeﬁléegan Y rﬁ{:grénce D ;(hen' Oentlrety
1wbegui t S p69k08 exanpriey For 199BGMbgr afSFA7E pri oY,
16’/%%680U| abdoy,shN Cas¥mA, SMENsbEms pri NBMREAUS Ccl@h02.2he

Ased, It will also be appr eC| ated that a single

r|nthead|nte t ci Il P, ot o
g. r chMewet PmLe el ql ﬁas % prin esai inte t[ad JetStg&Q:@Gx il dj%ééﬁfé h other t

ﬂmn ja m!gﬁ’éﬁ’dpr\ﬂﬁhﬁf hTyplgP@y, Ke Isrlmgxfag I](?s éax VS?/ mrﬁzh feroam d?lgﬁ%sqo {3 mc%es so several
cafibiriathoss ci b tisadera crodupel 4ay, oM Pheewidirizthia SRer 6Pl W%W'B?eé%"éﬁe"f 7:and3
ntcﬁlas Bl QUliRees, 3175 aadCinchds SouldAe editidrdae anch44Bfhetdieemtation & 781 Similarly 6

I’Ig Q) & I5 %ga( ﬂ'l(])lingtrons'%z?h G4, ,ﬁmvmntileﬁh dat BUEbrrudt&l, frotld@nd 6-inch

R 0 riftheads can
P, ?ﬂ?eﬁi?rrq%gtad %%s or eé(fn\ll'/rg gor 810!&% Plns c tmE %{ L%Q!pcgéxega s:lnll‘fk?’p gtpe d:

bP@Bi 4P alsly aWPf?Ra“‘d "%‘tals'f‘%ﬁ?f"?‘rﬁﬁ’ “l‘n‘\%lrlat °ﬁ‘§"t’4??'§°re i t%m S"kh G sl Gan also
belis&d 6 dcipert homnuipkd aringpead Fidth. . MEMS pri nt head conpr|5|ng

firsh pReetd SRt emtpdihdii df dhticdd @ Jod betdsedtied ithirdfegende roigpres 17 and
#23 @m o B¢ frcs BOAPUSH AR, ATHE FUPRONfrcTBNCEmphils of i
'S b ormed fromany suitable material, such as
netal or plastic, and can be 5 extruded, nDIded or
formed in any other way. The support menber 421 shoul d

be strong enough to hold the other conponents in the
appropriate alignnment relative to each other whil st
stiffening and strengthening the printhead as a

whol e. The flexible PCB extends the | ength of the
printhead 420 and includes first and second el ectrica
connectors 428 and 429. The el ectrical connectors 428
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correspondi ng out put connectors froma SoPEC chip (not

shown). Data fromthe SoPEC chi p passes along the

el ectrical connectors 428 and 429, and is distributed

to respective ends of the first and second printhead

| Cs 425 and 426. As shown in Figure 19, the ink

di n nol di ng 423 i ncludes a pl ural itgr/Aavkoosn01143

ewgagg?g&%gndU|ts 430 that .15 dlstrlbute fluids (ie,

colored inks, infrared ink 2hd and ok 423, an ok
pripthead 439 ifcudage gpRortfmepbef fHe® Apple 6&%’%‘% h’b “F‘h M Pehgt B of ™
diduibetiop pliundzin e avtEMS 0nti{ehd cgmprigng Y and Seqnd prigthead P“EE&TE}eda’IB‘é\’St(l‘fF) 42> and
4743 vlsbarG € 20) di sposed al ong the Iength of the ink

dl Stﬂlé Eplﬂ&{ n%ﬁbm Qsl chgae %d SlinSdny dulit Rartridesubhl ablin€ls oraagic, andrcan be

from

exmzigti meH%Zor%?'lreq in C?ny other waé ’H’le guhp%rt ln%erd& 1Ss¥u§u|dl%U Itx'or%@ncﬁéhact }215 éhe other
cofneqnﬂxg@ thgﬁppg)prﬁ}ealggnﬂea_tfelz(n t&edim é)thezﬁlPst s\tlx\ﬁemn%angl ?trcn é) E tﬁe p thead as a

wiper r espondi ng socket (not shown) in the print er 20

The 18 sdiblk Pub ieqemdpihatesgttd e 4hei mintheadriflOtand jnglydey first and second electrical
c %r%gé{ 29&5 W THRQREHG WA ol M28laitikes folrdspodBwifhrfioaticckemlectors (not shown).
They ele tncta%connec qrs o mle] dle lcﬁrltaw agea?%ratup Q&Sthﬁ'sﬂ— 1S Gre Hositlofieli B btact with

CW@’"WI ohttnﬁ échafct?rtgonkeé%o g(ﬁ gxpk?g sho 02 3:9 e%o‘i\;x#ﬁa?%PéC?’&lp pggeQ along the

e1@Bipal comffororsFRd and B arf 1§ dsEibwes 19 'eam'vwz@ offpech e F°f‘1“‘§f%§‘é‘a"e‘ﬁa“” and
4460 end, and are held in contact with the distribution
pI atg shofhift Fis@e toNRetinki dibibiisnOnbiding) €23 Soreded aepiuratiiy o1 elondatg tdndyits 430 that

tte Buu{] g lo%eg szalﬂﬁszgg ink slg ﬁﬁatﬁ%)Qndc‘p%Esﬁr%&QQ B6hh RairPRralontl @ Iength of

o Bt S8 IR B R TR0 A Dl e
dg@g]up moldingch23 @sn'pj)pte(}xp fyids d’l"ﬁ\’/ 80% erctoxéiﬁ 4?0 to %{lﬁglk g% utxo{\ Bate e

_VU

* 1@ds abd@ ap sippitei @@ abzaie 240] femed (opl @ gle 44b Eipwie 3D oich Plues iy aoigjyesponding

s RESbwePR @Vl Fi gure 20, the busbars 427 are
r et a'll'hn Sqm{lt n plate 04311 k 5 bk Q;a &&g\mm QOnhéﬁ:eatoSzQGKﬁfs prédd3d lo@Mdrom the
ergtrzszwl "?5 %te tEgb tBoug mullgr %\Q}m‘?l ﬁ%@s 49{ mtB mgpr&t‘lega(leZ?and 426

ars t he pr| nt head I
(MQSWW"rf'EﬁG%‘?)tl on. 30 As shovvn best in Fig

255 Clibiripthad hS ik &isis e PEBNE0 20176 EFFILBETH P"g}‘" Wﬁ'ﬁb“éa‘ plate -
4B SO U Gk EHEMOARE disrdaIpaEens 457 cih hekdiry cdrepailipgpretresior fown) in

m%?rﬂ.&éﬁks%m sgach other. Notwi thstanding this binding
btarlg S734R EtRl l%" hlghm?gona%gc]rs [ﬂ{l&}(éd Qﬁﬁ)vﬁe d¥8d cGrfent to the actuators

Fr opor I on ]gre

s bes n i ! agef retained in
tPFe’“ﬁWWﬁE“a(&“ﬂ'Eed “‘a‘?‘g'gbev\ﬁ) bt WO w‘é?, 0 rgqrr'g q%?;: 'B&ELQ]:%? foa e
peRioTZA eng end'by b aacled33: B@rﬁab%l'cft'qa a¥ BPP g e (Y 8° e"' '
vliaeatald heig hRmemtinte@iCsARSor fodition. sui t abl e for use | n t he
Pr i Nieasted @SS P dherB@MRed, ti flodiblr RO/ 41265 affers oy ivirerdd ar@Bi the other
c%rtrﬁ)gn%rga lhere%? ﬂgduécﬂfeHeH &ymtacl Qlthtegc@ olh 5 WO thstHAME thd Glnbiti! offEct, the support
a

TERA ‘ﬁbprexldffa ?rgrog%tg reqmred st%&%ﬂr@ngﬁ% f tﬁe%mu&o 25 8 hle.

e BSOS Ao BT e - T

stitad: el mle printhddd destribed ptped, will ppvtbesdetcaed-devi ce i s act uat ed

so as to eject ink fromthe nozzl e chanber. The

%ermalgem;fga,gnbodl ment includes a 40 particular thernal
end ac

por t ]in &ﬁger:fxaépen tga{/or g-serﬁ 18 tyglcaq){]provt%edsé%gﬁrlgﬁmﬁzmekﬂ%rg ?Q)zz]e chamber

contpirtiglink dnd/asheprpabherd acmPﬁémH)&cfeEIQla Bardd17 yg;s:t ﬁ Hg}&?the of a[m%er 1 'ﬁle thermal
apattieace bauardso snqejectdt Eprybohotzls ehatksh The reTfeed c@BPdifat incleslps 2
phrikSlaRAZIbEhd WRaROARH AL 1 4rid G TpMIRO DB D(PioYi4Be @Hluctive heating of a

cgnla\%cm gz[c% T;ngtua?op& HatQla t@ﬁemdblaﬁa A arfdctiveg thihih P QotSDwadl Sf te@ozzle

e substantially with the surfaces of the slot in
the nozzle <chanber wall. Turning initially to Figures
22(a)-(c), there is provided schematic illustrations

of the basic operation of a nozzle arrangenent of
this enbodi nent. A nozzle chanber 501 is provided
filled wwth ink 502 by neans of an ink 5 inlet channe
503 which can be etched through a wafer substrate on
whi ch the nozzl e chanber 501 rests. The nozzle
chanber 501 further includes an ink ejection port 504
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through a slot in the wall of the nozzle chanber 501.
The actuator 508 includes a heater neans e.g. 509

| ocated adjacent to an end portion of a post 510. The
post 510 is fixed to a substrate. 10 Wien it is
desired to eject a drop fromthe nozzle chanber 501,
agohhdkpshiated in Figure 22(b), the heater rciEENG/B0S
is heated so as to undergo thernmal expansion.

Preferably, the heater neadfs 509 itself o ool SBe nozzle
bt (RO Bmria ot U B/ SO PR T P gt o o 2

chahbewwalg a hi gh bend efficiency where the bend )
ef f+uing REMly hoFiguek2b a6 dhed &:provided srymatic My ehatiopspf the basic operation of a
noz&%gﬁrﬁeﬁt'oﬁmg en%&dirﬁeﬁ.eg Rdie ch¢BaBA lis@Pbyided BBA d'?t}ﬁﬁkaDZﬁy @ppgsyof an ink
. nsi t()é L( hsgn%CItIhL(ﬁmgl%aatwa %ketoywlﬁcﬁ th@‘no%ﬂé chaMBLr 801 rests. The nozzle
BT A 0P T Re“hieater el ements is a conper - ni ckel
chagnber ) forkher ipdhdes A ECPOPRE *86° A5 F0 bend a | gl ass s08
nat Beide sk nozZevharhe 531 e PaddiatRs dey(§o307 whigh dfé‘!iﬁ"l"?‘“l‘eg CaEY
e AR BERhe viah 6f @ AEkzIxbantbir 6. Bife auater HBinqudss 3 bragrFEHS tenfP 1ofatse
adibrh 8 G ed fotion AL okt Y AL THe Posili B iEGD hubsetk. at T he paddl e end
07 pagh jLhat, e%ggjirl)p ol Bk FRie BBARBA | O MBstrdd\H Fielh€2210 T heater
L e L el L GE o TRUEIOBL Sl o RS i1 20
meg 809 [fARELY *HERAE BHE™ SRE conseguential paddl e noyenpnt
poxensief ¢ acpuate] Spfesrepilt ?W@%?éséavi‘“ﬁa?ﬁé’%"g '%e"?i'PwoeJn T Ak
defRd:scus 505 whi ch expands, as illustrated in Figure
22(b), in a rapiyg st Re(GwRtkien: olunkeend! Expapidnged

and berdnlfficience]ectedout, Of- T JEROET mUA 4 dition to
flowwng in fromthe i nkDeg']ﬁ neprS%S'. Subgg(gﬁgnt ly, the

4

n

padals@athirbeiasiodipaet demtnsd areppeatjepialioy whigho bf fgrmpeq § o tobend 2
g,agmaggagent position. The deactivation causes a general

ref LI“!%W%QJ me%:lg § 9iisr”§all. RLaRd hﬂ&mm Zr?e‘.llp&tioﬁ bakshear s10 sitvahafipeffes of

rm_ment um.o t?']e L LSde .om@mlttnhﬁe
acivgiop BETREHYE g Bagéé?ef“f Sgl/vj\?u‘?‘é}?tﬁ l“%‘gﬁef‘ﬁp"g'mésg’ﬁsé’ rgagtlh{ ﬂn ecki ng ’
meevgintinf haneidegndf f of the drop 512 which proceeds to the

pr i IMe heseckheans S0Plw cqudqt]eaigls)g@le RN PECases 8 %emﬂ Bergapenpresspre gound the
nOEREL 05 LS Kip g, @ filustrdtdd inl FiRbre22(thén anepid rarer Fhg tgieTewrs 35 pyljedand
k08 ciod dMot thd (BWs05 RARUEH to Afdrg inliBm thi fEchanbdnsD3N0OZZ| @ chanber
m]-s bi I Squ netlfy ! tllzel aedg]e %"} & Qe &i ah totagﬁ ate ity islqggceh@psﬁibrg WheRlead2/ktiay

-~ gbbél ﬁ r egc & ana Lhe brlpzf%el ferwgw?l?f-\l ﬁ\gm J)f%)e ink outside the nozzle

i o nakias anl ki apt?tdboeglzgvgigprooefedsto
rirh i the dBireRending Dagkiloy fegylitin scgensi@! nackiog YA LrkipROf SLPS 78 V" e W POt
thé R mROZ TheEolBpsEdamE@IFEYStresult-in g ganesal sugkirig f igfaifte tiy nggle chamber 502 via the
iSRG i RBb3. Y (W the 30214 ddnibtr G isaeTillGirsicarat G pasiogn arf Rigure 22(a) s again
reaa(:LeEi ahg glgr%?zli]etc a%t) T E 'sugéé{ugltl;éady !oﬂhetej'éﬁﬁxeqfﬁdo@dﬂ Br@ySof ink. he
RURBErT N of "€l ement s BF ey QUSLY el lidh OFLEOR 1 0Ss RABAI viow
r et diefet '“ﬁa‘f"ss“ts%}’,mrieﬂe act uat o[ SOf includes a seri s
thiyfigh prepeyoEngzzis eTapes et of Fipre?d: TR g BTSRRI  Conpr | ije an
intk@i@@rhasPheB @Binedpor t i on (anor phous silicon dioxide) 516
f Or FRgly, @0 adu@ft s@fincRdet 4 £r@RNATtaPAred hdtuatbrokats k.Y ESrwhigH cpmprise an upper glass
tern Ei yl]%l)rydl&dé; oR ﬂ)ﬁﬁedmtgpi%% titanﬁJn hiﬂiﬂe lkyayiﬂﬂ’. Alternatively a copper nickel
11 {AmO! U, . . . .
p(?loefe'mﬁa‘gt Fhjef SR GHRL A bG8 s Bt g, whi ¢
allgy ioyer (ERpRterele SR NG €1 11 ci ency. 35 The titanium. .
ni t rihgrtaniug yitside gygrp 17 igin 3 tapergd forpang aéé’%‘f’ S and.” as- such,
@B b postes 1 th @diacem anfomlatigel gidssRowions 814 are isroppRgied shiRiop YT
whilhG1sWRSides 2 hEbhanidljrd@anduproit foextei acrmrondos.r i de/ gl ass portions
5|15 AL Ead: BL g;sggmggﬁggg AHurafiry bil 1R Gakiered efnhdomn ﬁi?icgh\ﬁhiﬁlﬁ; and
al so provi des a . nechani : A=Y I fudior 0REs mitaBized.
R TV VOB THE P ot s a Gl R oS BB EE 7
plurality of the tapered actuator unit 515 which are
el ongate and spaced apart such that, upon heating,
t he bending force exhibited along the axis of the
actuator 508 is maxi m zed. WD 2006/ 015414
PCT/ AU2005/ 001143 22 Slots are defined between
adj acent tapered units 515 and allow for slight
differential operation of each actuator 508 wth
respect to adjacent actuators 508. The bl ock portion
519 is interconnected to an arm 520. The arm520 is in

p— g —
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i nk around the arm 520. The ink is held generally

wi thin the nozzle chanber 501 via surface tension

effects around the slot 522. Wen it is desired to

actuate the arm 520, a conductive current is passed

through the titaniumnitride |ayer 517 via vias

%Opkmtlge‘ bl ock portion 519 connecting to peT/ADYBS/001143
er 506 which prOV|des t he necessary 10 power

and control circuitry for t [
SigtrFlefned bseep e pperd Wiy 19 @ P‘HWE“ ‘?" gffe"’"?“ﬁ?ﬁﬁ‘gﬁﬂa?“. %*E"%’ 0%

withaegeet o afjdeeht gupt@c@ht to t he post 510 V\,hl ch results in a
genahadiock1oraysth iDierebhiaged @fan trin 820aMreR(2Ent e emaseliehtrde 507
mscxjAe G Ldzgﬁhaq}at)er Sdl g)kmeQxH be aQibt etghSQZ fXNEZh e sRADEF the idaBe oRgmbde 56 dThe slot

5%2 ﬁlg%é?eﬁ be%mh% to mate wnth thﬁ su%%%f tlyelrlmx %@ souﬁu%nmr‘f@?lﬁfﬁmtfe%r 1t Butflow of

evil ous
s e 1 P THCRO E BRP S PO 50 Y AT ER L o
thedlangpee pri nt head. For exanple, in Figure 24 15t her e
i S iWHehiBit dediedblacardBeratnl 520, 8 @Bdubtiver@gknhiaprisd thepughthe Egnivg nistie layer
5 IVWIa 9 g witRHRY blloglppgrhm&wcbrﬁéc%g hd2Howed C@fUS"a?el’ﬂ 508 @/Bizx pdvides the necessary
pqwr.rﬁ.%d cgrggecucultr% fgr tlly_e noulgmgng?n%ﬁt @Loéju@t“g cuHJﬂt rl:smts @lthag!%\Sﬁﬁt nitride layer

51d pxﬁqt@]—t@ﬁi pogt g,lﬁ é’g“’h(ﬁs““é‘f‘ P eSr)g-al &pg/ﬁd 69 ng[_og ?e FET‘U g tarse%igonseﬁu%ima! é_lectlon of
inf enk df the whatrs04a Theaipesed droits Prifteton e pAASTD eitst?] TEFFIeDPT 2p e Prnter es

priidudhidaerabel. Syst em descri bed can proceed utilizing
st am%‘}i fl}ﬁmnﬁn@&ﬁms‘ chhbeBrmed shis@tghie SWgl¢ @ilrhead. For example, in Figure 24
mg‘co l?ﬁl{s{ﬂ?eg; jor gﬂae& LneJ Jal%us%}:rg Riew #ich S&ﬁmss%%lnﬂ)lﬂnku_ﬁcn& ndA413 anllkanents of

Flg_uﬂm lavfi 8ut P Wgrleﬁ‘gcglg)%s rSﬁ as to fo a pgglthe?do agatyﬁgg%%g gﬁﬁ{ﬁ?ﬁo%% %:a;]-be

fognputated ipplupige fplkeples AT ed by cross reference. Bubb
For rineignsii@dh efthe Biingyead sisteridepcried esp Profead Mtilizing stapdard MEMS 8chmques
thFohdl Mntﬁ)le]:%dlﬁ&m ofthi btéps B &h but il 094,246,113 antitied tiwhge Cetsipmilqthgd and
5&%@!&&{] 4 t@%en@ AL o R0 vhiSRR filly intdparAtbddy prbsufeferent) 02
nozzl es 1003 therein, the nozzles having nozzl e
rims 1004, and apertures 1005 extending 25 through
Bytlg Forpipedieaerdieatedendfe nozzl e g)l ate 1002 is pl asm
et ¢ heith réfromiteeFieg® 1, bomit it 190] febs H‘erferef’mceﬂwee'ﬁ“‘ra@f comprises a
né20Pd 10@ 6hith nobs M@Byheoih, e hexuits baring noagizaims HehH o preiverh 100xEYrling
thpo¥§| the ﬂozﬁ o e Gdzad prdabe Ifs'pﬁdma VikheCdmia SlicS S @ Grextrt Which is deposited,

'b%wacy’ ﬁfec emlcal v%xor%g&sglmh@éi% (@Lr§ crtf @igllmlaltgrﬁﬁvhlcms gubsex{u@r‘ﬁp&‘ﬁgd to

p| at 'gw Prgtheagetllsa ﬂledf \aith reépecé H) 5 nozz el 80675'%" wa# S 1(6513 &}1 uﬁch%ﬁ %&lleeplatel is
suppdrtbdsa chamdjer § 4@ defingd by|the wﬁ]s ad e g_u@w}ate %023 |mt1IP lalyeéiy te 1008 and an inlet
B4R b1 atteadink@BBghaln chuldnydr subserite to Pafarsie ot OO ofghe pubsTalf- rigooped:
eMgStQMQJ? elEntéﬁ 16%0 ks bulspedd@yithin SedBSbErA00R, st Bat thbi@entem is ingliedhem ¢fm ot

1 Rl Bla GricroBe (WeTolct=Yo Y ein VMR ahi@urd)@tidh @ formed
S"S?e 208 eam fgﬁ?eidqguspendeca Within the r::lhan‘oer 1007 S0

b¥arf5ft°grf"ﬁ‘ép’%°fsérrent isinthe formof a 153 B inter
The Wbep fhe Miathegd %llg usg,HB\MHI F’(gn adesmogr(nBt srownc)teFt%rs I’TtE eC er era e in
pBYaget100M s¢ hENBIhandtrifilke Thgregfter. Uitviceqy elpreentfl )P jshggted %Vor%fwhat less than 1
ickdtsEtEY@T s&URAD inE heRin©i€ 8 816 form/h @merrhdpulsp Rtiwiiltbh @varek iafed thit He hegies clement 1010
lsI i Ke Qél)x;ltact il % A foﬁ&%%@dn{w ( 000 sRNOWINe ceikdn s Batddigs causes the

g@ﬁg%cg Iyaplo_r(g‘x les n t%:hmtk gcc#rm g?t the ugcal§ﬁ @83@%9&9&1&%&&\@% t he

heat er.
heat B¥ bqu? 10 gzowgftedr cél§f§ axt lplcg.ﬁse T p§§ure W)thlrn (t)he glgrgbélh lgé)l]\gnck §| tum

ciuleaithe didrian bfe &b 1L of the iikriOH! Fhesugh e ARzl 104 ThREP Mt =958 |'"s"§°°“"|gf“"
b 1016 2@ is@RRE,6CHk AimBthid hathakdda drepatigrectoh.enent 1010 is
in thermal contact with the ink 1011 in the chanber
1007 so that when the elenent is heated, this causes
the generation of vapor bubbles in the ink.
Accordingly, the ink 1011 constitutes a bubble form ng
l'iquid. The bubble 1012, once generated, causes an
increase in pressure within the chanber 1007, which in
turn causes the ejection of a drop 1016 of the ink
1011 through the nozzle 1003. The rim 1004 assists in
directing the 40 drop 1016 as it is ejected, so as to
mnimze the chance of a drop m sdirection. WO

P p— ——— ] 1 RPN N N =] PN PN A A oA P —
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5 but al so pushes sone ink back through the inlet
passage 1009. However, the inlet passage 1009 is
approximately 200 to 300 microns in length, and is
only approximately 16 microns in dianeter. Hence there
is a substantial viscous drag. As a result, the

[o]8 hant effect of the pressure rise in ndre\wmamw
6’@‘%@, to force ink out through the nozzle 1003 as -

an ejected drop 1016, rathef? ack 1 L H8. the
i nl &erﬁ%§ﬁ@€°g°“IY@e@ﬁBm imﬂc h.) nllp(Pl pT.y\!th{ws&yg)@ IJ&@. t th

présQikGvaie genbraidivighinthetmbe, op beatioh B o Gy foEm R LS q’tz bﬁé"qg does not
R0 afont RAbRR el oresh@dighmopleshr eaks of f. At this stage,
t hg ﬁ%@s‘?m HOLZ: has m@ihﬁrﬁﬂdym e BB pales hna 01 nggﬁmqmg‘og? 1003,
a . Quefidss owe R e 1008 i bppr&Ximatel
buéﬂs'o Pgﬁgsgmel@(lrkfpc%%%% th Il Fpg Jg@ﬁ&eﬂ »; Qé{\@ﬁ tﬂé p tely

200 ¢p 380 ejaons i én%’oﬂ“ﬁf on&fappéodquat&b E@Ggmciodslu?g] %mézg rS Eg;%g;?gaibswn;:]

vidBd drag; GAs b@sutdtha prdomingneafFeoi thPRrFsuEe s s FAmES
hbolAR 118 hoae51 00B QslaB ejefed drbpa 018 i) than becickhraugintie itles pgseesdr awn from
the As rS]'IOQJ in 6‘% ink @'leﬂlﬁ idboMReE& istskvén mﬂhg’itk ‘ngrking phase” before the

drg[? llﬁegﬂﬁ g?’ rAé Ph!y?ﬁf the ubgl ﬁ)lé h?% ée]a@:l'e"!ichw i@ intuR sibedhdhas TRABIGIR tol cBllapse

nozz 1 formng an 15 annul ar
tomerdsihe pint of coflerss QK- base of the dro

rior tq i
br eakt ippdi b the Pipble d’f*bpwald@@@ﬂ“‘é’&?ﬁ’rﬁpﬁém causEsSPag; 1 1Y éﬂ?&?l‘j’ﬁ awn
564 witHBIHR RdzAKM0d3Qf RMRIIEE B8 ofthe frepd @ndisans & b fravindipp g inletipgsage 1009,
to%rgs@‘rfe pdif? of cQﬁﬁé\ Ka0@bifthe inRS011 BHévn bdikslmair iekiramtror hozzle 13, forming an

a ec il?ag e ofttu.%ro gl L@B‘?’t@br&tm ke bubbl e 1012, the
r?l;:g ﬁﬁgwyi;ﬁtaﬁfs;tceﬁag %miur? (:)IT mometntu: go%§ercgr’]ees[1r$4mengl<§1MJ A Grder to

ensi
beas off Aaink t0hids dEgyREPR BIRCHEE ]QOF]Ey the a?.l 3 ogge’lbulybqe IB])g t]gelglamgec 8‘ Grb neck
100D retla® thererg Bhueing e aporntfof toipleypface fepyion qidinghe Her I:hé ﬂ\e BmaBtPré g l%he
dBB fs it 15210t MGR ¥ tHe R2z1els DfficidbOd Bloloheddeso toifoff. cavi t ati on
for Cﬁhs B@{ &o q@l@ &@ﬂs &Eca\ntﬁfoll fafeds ﬁdcaﬁ)’d ab fafectad b(l;f(:f\i\‘ﬁ’;;\Ji'_sl(h)QIDa as thebubble
u n re hd¥bii ade SRy of the
la_lé io?lapsef rlo t}w{T QBO%apseOl 73P\§lﬁ§é &8 ttIa fere O lid t .

| Hectre are no solid
paiti phoallepse 10 Tpn high REERY PSP "B *YRE" poi nt of col | apse
1017 on which the cavitation can have an effect.
aEhagds Cartridges 25 The present invention also
p r ov"f'hg Sl’gser@ﬁvehtmkils% Bro¢xd3kan GnRjettink taelfiRe @OPNBiNG 28 inkje} ik BF dpspribgdabove. Ink

&S el ar Abilabid il G@Srods @Fms] H?erj'aeltl the inkjet ink
cm'lflgﬁiaf%r m%et gnnters rlﬂﬁ%?ﬂ the!afl !ﬁ\d £ ] {]

A nti 1 ar
cmdﬂﬁiﬂ%@?%‘iﬁ%‘t wv&r}nm?re "]EP%? ]gl%er cm%d%eﬁsultagie %r \Qg lﬁth@;ﬁé’% 1 @brlt@m (3
desaribed in tdegggwm paterity @plrg?tye@élﬁ ef V\ihﬂ\,aéen:tcf)reﬂrfuegpe emrbéBF TEnce, |38flr entirety.
| nkj et cartrieges, sui tiah!é8f or use in the present
th &Xﬁﬁldemmatﬁeﬂnkcﬂﬁ&@wnb&sk in the follow ng patent

app ogs%t hRSra ﬁmh cggtor Lrgabwl@rglﬁatlle&@&g Hk abrelarliedoiing cdbyant for
r of BB U Phe T entlret

Pf'ﬁm%‘ﬁfé”“ﬁ}o@f‘aé I Pngtde tf) 8? )than ehe a)(d at lf(aéli onejoaﬁe’ grQ{orl; lrea? g)Ztams%\ka_]et ink

cartridge conprises:
andrepshepgyodef i ning a pluralit y of storage areas wherei n
at pesdy, @netorad altd’]eslzg:tcg-reagr@matp beaxrestefievels ¢f use efdt[s @Pt%{'ﬁfe]a""e to the
it lied pidf dotibabd 76 a huth@ b ptitdd@atest hat is visible to the human
eye il"haega QOv?leloLvsed%§Jf de@&iﬁnoﬁ)(tf at lh&arﬂﬁéa @dcor@itg @ t&@&se&ﬁ@&ﬁon Figure 12 shows
cont al ns

Sbd bgms SHIAAMBers for storing fixative 644,
qgrc@-?pgfe 5561 %ln otJ the r lace:ible mK cal (9? S ) o
adigsive 9, aé;:%@éf lelaagfng\?ézl, )§9081f63 éS?an% mzmre% 695o u(kg el‘%cchrggé Q97 l

doairts hiicro B5liEabeamRhend mpldipe B7- ée%vv"a'g‘”éfs"fe&““’g‘ °Fﬂf &7 S ¥"‘°’fa°°s with
Rhit filaS6s PAGES printbh@ra@osnOW This bibiasiilteredsir fodfe PEEEAET 7°b‘f’ Pt ingress
é?fm.c.% Earécfééﬂn&@l! I&Jn{]edg ﬁln@&@@bﬂﬁhﬁﬂmiy@log thokee B intorporating the air filter 636
Invention. Figure 12 shows the conplete assenbly of

the replaceable ink cartridge 627. It has bl adders or
chanbers for storing fixative 644, adhesive 630, and
cyan 631, magenta 632, yellow 633, black 634 and

infrared 635 inks. The cartridge 627 also contains a
mcro air filter 636 in a base nolding 637. As shown

in Figure 9, the micro air filter 636 interfaces with

40 an air punp 638 inside the printer via a hose 639.
This provides filtered air to the printheads 705 to
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filter at the required intervals. Furthernore, the
adhesive and infrared ink are repl eni shed together
with the visible inks and air filter thereby reducing
how frequently the printer operation is interrupted
because of the depletion of a 5 consumable nmaterial .
o%ﬁl&m& ge 627 has a thin wall casing 64Qw A lRRshoMes
bl"adder's 1 to 635 and fiX|t|ve bl adder. 644 are
suspended wi t'hin the casing2b pi n 645 whi ch hooks
withinghe catrider 62 ¢ ortertiped! lifef the Figeis "l‘itj,ﬂyé““ijﬁ' e Bt A faermeBat s
enfieS MANDHEatiSehlate tokdier vih 8 ecairidbegdtaghaf B1Fing e gsei tgclegn 4r gplpog the
ﬁ]{eIQAGM&'anIRh BtedMiO FRdmoM, héladtsieagiadbribdjind R repPiishdlittdgligr @it che visible

m%én% air glter dareg{ redch%%cth{caugrglg th§;t;lﬁta'toﬁe}anonlste§H&e%uc§£e%‘5the d%etlon ofa

es of the present |nvent| on are
°°§§’D"’€Ef“ﬁf”la'y suitabl e for use in Hyperlabelr' an
netThergraides Y2 theshin valeerped4Ps (T gk blg ?fé 0635 ab"efa‘“‘"%ﬁ"aﬁdﬁ’ 6t are
suspeidai withilDied casitig By aChini6HH vthhlehodatheqw'dmmec ¢ s slpebledder g3 is
acapxgngcﬁbed ifdnd baQtnoldMé'UBﬁ Fmigi§ £ully Re6y0RYR:QFoiicevdth b @pagityTor lpynting and gluing 3000
es ]eJOehn 2 intheir entirety. 15 Hence, the present
FHventi o provi des a substrate having an | R-absorbing
dye as descri bed above di sposed thereon. Preferably,
Sipitratessubstrat e conprises an interface surface.
Pr efs medidnyd, abdvh) ére dhysf hepresnsperg@dre especilyeu by foRugfin Hyerelevg ™ and
ne@@ée @'st&w Su@ R} sBmd W desbibal i bl ifdeIcpeandin the ientlaiyppi@tidnelised affidve, all of
whs%gglte%grepmt ere,eggagmnge,mtgelg}em,ggded data may be indicative

|t P
cod éﬁnca glf gesrném\g?tlgn prov% a sugg%e havuég qugﬁ? absot%ﬁ%cﬁ'g gms%bedtatn% dlsposed

oS e over 1.0
thegeon.iPreferally ﬁ%%bsgmcpr%lgs ‘ﬁf‘me"fichsérf%% B'gft,r?bgt lge de'eexs «Sspos getf%'ip of coded
dealeditbl2Q e inget@ed aed/or Hiperiaeb U9ystams. Fprexeaple fhe quaﬁatgw&’mdww@f the -
idShtity Gﬁ(éﬁauct itedit) PrEYeretiyeihedodel data tislaBpostiatamtt@tial grtiokdf an interface surface of

[ s%gslra%qz é ¥&aterrfn E(ﬁ'agreateh@m v or géaﬁﬂﬂﬁ e, Ir hequrRE). may be
th ﬂgre}eragﬁ R& ?ugstrgfe lm re%%tlggoq%lt tﬁeedye dTpoged %\U\b&%@geQCtm by 19 %nsm g

dec’l@S e subsmatw'y gefc%pnseﬁ 8f|avé§?bée ngnena[; sugl ailp asucg(e § pol?oie%}s polyesters
Pqbaiéss ¢fc. ppaer et pr ceepippriopFaciFdns t h ereof . For netpage
applFoGatakapsicatidnk e Sibsiyad if raefeebly spapr efet Feg Bynpriahe! ) aplistions, the
suwﬁﬁg prefé%@ﬁl W P Rbel, afedkgldyimagial or SsarfabednSprodidnigm. Bpilddly, rgtael labels
are comﬁns%aﬁjagl %pe@or'i:@rgmati@ns lthg'Q)@ l a pac kag' ng mat erial or
ab éT gcor ?ge vgltp giy;%rgigeqm apghc alonsg}the n)('g\tl&lagle s%’su'al:em @ngeractwe product

astl cs, P
nmmmeqfermteeﬁen tvﬂ'éruisb‘fa a sa"wgamsmaaﬁ%'a@ww?eﬂ% ‘Eﬁl’ﬁ"’?"]’“ﬁ% gl
c@pping:cati ons of the invention, the substrate may be an
I Nt apaGkdidhehafiea datiy; | t em adapted for interaction with

a usg Ete#a'ce@urﬁce%ﬁ&%!e@ﬁthan@yrbcﬁ@? néﬂrnlﬁh Hdvirfg @iasell Béreoh YifHknfatith refaldf to
interact!y S aje) d{’%\tta in 1ca ive gBﬁ nc]enn?yo FRS p otcidcngm B Cied! dgta?cm]pnse an

PRRRAA AN P I’'nterface surface associ ated
'Rz\ﬁbvﬁmﬁﬁéasﬂ?sﬁ‘dﬁé‘twﬁ t em and havi ng di sposed thereon
information relating to the product item and coded

NERAbAnd phrgRl ve of the identity of the product item
whe r‘!@{p&e a%glcgimg R dn Rt GRUBLI lg &l i the kikdh 1) SeOJnh hsP@ts hyR

el ap;%{lﬁzhong\e EI% mve%&)gl art%&ﬁl[e!i Eepeealll;r in the aélthléﬁitnmé‘ggects

nvention are descri bed genera
ofj i ‘“t"f"lt!?"équﬁt h and seventh aspects of the inventio ™
abov GhertigpietidwabistaENPamioy pfosrapearveriae i QoY ?ﬂﬁ Hyppribe!
ardﬁﬁeihdrlb QOISilgHEHABK Bdsdai¢h Py L, @straliap hivhll ba Ambreriftedttigt mpqyese implementation
ects@aﬁly eﬂ%@yﬂﬁl loPdenHIR \bLthe spIBE GetalOMd dx@hslomviBcussedi@lod inl r@dion to the

eycr, the S in J!-’M O rémtﬂ% meemmx@rt\a-r reference
bas'c %Y“?R/SWY gl %Et%g?ecg%?ag%qﬁgfﬁ?@gf él | ver br ook

Research Pty Ltd, Australia). It wll be appreciated
that not every inplenentation 40 will necessarily
enbody all or even nost of the specific details and
ext ensi ons di scussed belowin relation to the basic
system However, the systemis described in its nost
conplete formto reduce the need for externa

ref erence WO 2006/ 015414 PCTI AU2005/ 001143 25

d
lngestr?rl ;)SVC ]'}
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when attenpting to understand the context in which the
preferred enbodi nents and aspects of the present
invention operate. In brief sunmary, the preferred
form of the netpage system enpl oys a conputer
interface in the formof a mapped surface, that is, a
p Y)Sz.lnﬁfi}#mﬁurf ace whi ch cont ai ns references ptoasorsap 16f
the 'surtface maintained in a 5 conputer system The
map references can be queri®d by an appr oa%)r [ al e ot inventi
WhETETiPYTg tockedgistend the mhm‘ﬁg‘“ewﬁéiﬁedﬁﬂ‘é’d‘g’ﬁ‘gé?df pgets OF e present nvention
opérdi| ement ati on, the map references nmay be encoded
?/i Si F},Ib}l,efgﬁnmw,\(ﬂe$iemey fonandmad@fagezﬁdm iernpksstnaozbmmterwagrfaqe Fraite fogm of
0C gyer. ' JIPRRG Comtabh§ teRfehes\td & f &8 surface maintained in a
2 Tfﬁpéﬁﬁufﬁbcﬁg’ﬁtsf}{ Prgp S%agsf%gbr ence both wi thin tdﬁ;z BBYBha on the specific
coyET et F BP SRS - quezlﬁﬁgyaél(a) put er. s gsdt en can, contal Noca
implenfeustipnatht OFP refberer mREkERFPES VB 'H"é's'%!ﬁ ﬁédea UL ACe, ?;ian o
quEHiclthe mAfairsiTReiyieids ag ammitigyous mestrplErengachgth WAREERE TR fpPnE different maps.
b BBl RGESca toRfh in@haldy atfiu SIS anghe chenppdcserfages e suglf ipAmEtiqpcan be
re ne%%%aesd oR ngfra’g‘tgces sﬂﬂ)ﬁed!b@( Qﬁsﬂ@@ebi%seﬁ hm.ahe;lxﬁppéﬁinfahﬁm thfogratipn thus
t{t B fdhe the g ‘o afctiog‘sCthlicﬁgr% e t& 3 Bmpuld} fyhiat GCheY of theoperator in
T BF Syt &@ni“Gh benal f of the operator in response
respegsettcis SRS SRR HIHEPSPRES Wi th the surf Ce  tion with
f eat o sprefebrel forims the patrpgs rsystst TPliSY P the; IRIUGHTY ‘i.ffaaﬁ‘g P PERT O
nefpfabsl Bise G padd Of 1, @EMRY dndimagy$ prinmdheh oFippr PRP¢r PSR Poripfe interactive
et afssrissas ~
i n opticall d siai to the
T'ieﬁ‘f"g‘f’%fc‘f%’ia?/dgtgereg\’/'e Y cﬁ%ae%a.’ é‘IE %efsgl?ér%g,tgron 7s encoded on each
nepReg®SEEi ng i nk which is substantially invisible to the .
unai det fngreiforayadtive usonsgad bypeiinks of GRRRR7RR 2 O FilgEef H‘@‘r“éet%?‘ 10 reques
infoli@tion GEHEEE nat@brBor LRI PerS@nS @ cetiyyk serrer- yend ehgdiment; prerg gy hand
ongggpageqsqamgrﬁa%mct)g%% .artonnwﬂﬁi to J3MpuRLEHEin By mystbrm alfolyi@g forms to be
ﬁIEr Ef lr? gtgereg bf)cﬁ)rr(erﬂ, si%gtg)esvr&oxbeld%; Q&%ag@grg a\m%pc%ﬁlb IVJﬂikéil, zmaavi@aﬁthnmerce
%g_e gan“'be ¢l | ¢cked wth the pen to request .
trnsfrigs tE YT P8t he network or to sj gnal preferences.
to a Adlymsdin Basrerpringd pemigrd cBEHEP RRE T "W it en
thbyservaih ghysically, en threstripedgpeeei @d Seletnigelly”cyi O yniseigy s B dhe FRRd e
nepR B, 86 ckPplE MBI IR Eued St conpintnliemA@t pidige fidds grd@ pybmit button. The
neg,lﬁgs 9(}343@% %m‘aﬁ.m%tatz anR@ us%Q vifiid il‘ll@ ghd kdded dht3 intEds a collection of tags 4 using
_enpoal ments, S i,,gnét WL Eptidn &C %rgoe& ¥ nefagh RENARE) QeseHb@ the individual
gt PRy veritied, allow g e CONIBL GO 1 interactive clement (ic.
elemepnaf e pefpegidD RgcWsE! T tg‘f YPeaUHOT I'Z eW %s il ustrated
tektelF propuroein the cgemplp)] tpyplley] the BMIEEGESTEP QR PHFRE SRY VAR TS e
subiit 120 6 Ldr wampleDNaE 20417 @hicheerrespiowmls o th: fpesig) ektppt ¢ghe coprpppondinggraphic 8.
bO:ﬁ h ﬂhﬁﬁ%t@(ﬂt Ji:i!ure' Dife heh&e péni 1m¢ ed—efpﬁgﬂg ofiwbich is sh:\g in Figures 6 and 7
LSBT 0N CALA Yolow, Yo inGHFIRUILA el pSondd BimpRE TPC), V2t el 75, or o
af}gﬁlg {‘he n.e(?page > Sstaem m;';h? eec?égj‘ %tlmg pglggc\é@or %me,%ﬁi%_@ﬁ&bile use,
nRsge pinn Y- AP CRES WAt AN Sqdress™ 11 &fds and a dsqig(rg L oresance
ThptptrtiowirelesT 4 comBunicatessecfely WitsieneRage g orly FafsAnd gy " - Shorrene
cqrimiuidae is kel @ teingragblngwarintiy a losahlacfondtion whightigeitigr gsdfd e B Web
teﬁnix%pcjr Iweﬁ;ggte .er\Qr, §fis ptoRiBe bt dek_ﬁjaﬁ glay tieRivel 48.i Thd relayi fimktion daln @so be provided by
a ﬁ,g‘{,éﬁ§ e Q,QQ'? Geqlc{}ﬁ&ﬁ mgygﬁrgt bt &hgrpratée and Im%@r@ﬂlg&&mﬁdﬂﬁaﬁons functions.
age net \Wor x, ~des%r,|,epae§petn ntﬁi Is anlre}‘ oqxuzalo . sx@}t a@%ﬁi & otQJr serial
the nBejRagRtve PRPofRyt el PPt descri bes the type and
caypatio, &l the @& tWeeh terminglggiadee IPr@BERY FYifer acti ve el ement
(i . €. The he@de piisie 600, agprefelaedtiorm af Whirh isteowe iedifeprrse)to 1 ad degerigsdyn more
dgteﬁl%e]mfs %g@deﬁ/Y%ﬁmcillpor_@ﬁ)legﬁﬁ,tpler;bndliﬁﬁ fwm;ets, niagpfiw, c;:lq':as, brochures
t NELRAIE a ol i bLrbcBNR nBpages. Wnlike % @difomaboompu@s th@lnetpage
a"z“‘o"‘ﬁ"eer pg’u\%ﬁgs&w pyg%rate@%gnmd‘g *to the g‘bgt ial extent of the
corresponding graphic S. 30 As illustrated in Figure
2, the netpage pen 101, a preferred formof which is
shown in Figures 6 and 7 and described in nore detail
bel ow, works in conjunction with a personal conputer
(PC), Wb termnal 75, or a netpage printer 601. The
net page printer is an Internet-connected printing
appl i ance for hone, office or nobile use. The pen is
wi rel ess and communi cates securely with the netpage
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and ot her publications, all printed at high quality as
interactive netpages. Unlike a personal conputer, the
net page WO 2006/ 015414 PCT/ AU2005/ 001143 26 printer
is an appliance which can be, for exanple,.

wal | - mount ed adj acent to an area where the norning
NeWSbe1dald St consunmed, such as in a user'FETIULSHEH S
near a breakfast table, or ar the househol d' s point:

of departure for the day. | so co ' ARlSL QB i
Prfiesion GBSO ERAR e TAETH ARG Py %"ni"‘,*"’ﬁiné}: RS e,
copstrad sesbl ascit a usdnie kitchep e bregasthl s PR e B RBHP RS The v
1t DRSENeSih tablG®, dakioy) pdnaile apd riiklantrdnversiens. el | ness and 5

i Nt enag il \phifsh aQfeir Bt bitbriidfich kdhindBChbseHat uscAS pagdn ity ihcitimeliness and
mgllg‘?g‘rygfﬁ" imertacrtll% “%negtgpage pen 101 interacts with the coded

a a printed netpage | (or duct, it N 2040 neBRe or

conmuHiskont &diamé ‘PW‘@%&%{“ i ‘é).ln'gnff i’ “Jg{ tg ) %’?etd -d%% n g e’gﬁa oﬂ:tg%n i :::
prbduen kenf201 Jandocommpinigases 1 fpisraptip 32 SarEnge PHYIE P P odPH T O ¥O°
infefaGior ¢ IhexRvait ney@bd1ag serpadorsmemyaation]1Q afprgpriate circumstances, the page server
seiuﬂta @ansﬁtﬁﬁlﬁgtrﬁegﬁhe tol aBplia\Q&rc&ﬂful:elasbﬁNaﬁ infORgs b mg;stpp{litaﬁm .sep\ag@. The
apglgét%,?{m?ngyﬂ%ﬁm Rnf PSS RARA RBed R BSAGRthePriappl i cat i on

se ?B g‘[’ Sn;_aéemoat-#ﬁ ém I;)%aermg‘ %Q I’Q %Jaeg Qm‘ff})aln\%{p&@%teﬁp R:_ia!/ geaigel nﬁ? communicate

S ioa & Ioeal ot reth Irvrclar. clate is no
© digetly erglp!mq@eremq appjicgtien aﬁt-l@;&d%a l?(:ﬁl & r&nr;olter(?e\ré g‘et I nklllaq Qly,%mq s not

lifitell fotbeiiig pribted bautthe adtregerpriztri lyen alppthe dippifeed n T Re orpYeP gl and further
infe 26D dAPYe screBtRafd@i@er MnipREGRsed br amidugpyl thiewd- ce may .
, conmugl &%Lg@ syétqﬁ S ﬁ&l@ Lo){sid%ﬁlﬁndr&%&nieﬂ iin tHe @laBrre@ cratjofindnCia being msed in
SIS i 0C) UL NG s Q5 o QU BRI e RN priver. In e
al € . OU Ru IlaStivr‘IO}t]i - cIeJTI td%i?; -tugi b;?r#n{lllg HPJ;)JdQInﬁ-g a&ydable to
prefereed (it platyie tepinrionapttively HIRRSRFeL 1S 0 e g_? yed on the =
cdR@mers. Wbtprdfesediomalk nemagrcPubligaiomer the Pyt Jetereliie an Fe° -
m2datiREdch a5 afloff@khie gltskyarageperjped inffallscelgr, onchpth sidess bRyng) jogether for easy
n;ﬁ,ngio,t M@comg,ﬁbghﬁd@gt page systemis made consi derably

re orglé/tpeary erirr&gr elxprI]oitE tﬂg grQ\L anxllla@ﬁ%' & mmd.nmt’netny'cesb&iaﬂgsewice is
used iR cﬁgjﬁ‘gnctl on_WLth hi

. -speed . , .

oY BRI BAT SETAT RS0 robortneme I
alfehds jaidbrjo 20% iofthest: She nptppes RVer Ry 4lsp BRETPTR Y Sb"?%“&’\““i’?ﬁi’ Rut with longer
ab1eSiR! A )wer nabeajdliyahdgedhthayiaaepeeah carkd chblefisipg FAFHRE gpnsumer inkjet
o s G, BifboudRALE syoi @illashid dabliciytad wiomsIvEr dss abagpiible grom a
cglrux%taresr ris%f \tie(\)n[ mothg eH&EiR@&%@r}éngk Q@Jnl 9 RostbB atph\lete th'éh&l 16.81 other
Caracteri stics of a traditlonal, DeVS: RARI08: SHeher.
enodiments,the nfpagq syfep Sshoste O SR G S pages printed in full oo
col or Nesasehryblisatien eFevers 1h oA PBHELHET f’% rOeqsy 20 T
piifidsficgerb hatpage anrtbrscReriddtos pebatont e elivridgurompHE R U e netpege printers
vidbbifidaihe Balisting idrer peptocali. Preporalieer plidibstions ary filigted 457 SERIted ARgording
t'd}l&%ﬁﬂ&&rp@ﬁgs?ss- Cable service is available to 95% of
(h 0 us_e QJtpqS rlinr?e: garl;] bee cc%géug ‘3% s@&:(@ttaﬁys\ummgpewh gpemm with any number
Servi ée 8FFeri Ny br oadband | nternet ACCESSe hidineAhmEREMd may
ofReRper AT 1p B E@'gié"‘Bf‘“p{eﬂeé‘%"f” e et page. print er. CAN o ert
have 8 ollgppi@rof tolsrognetriaee PENS\0B SEEDTH iR E2E RFART °f8€hf*"\‘/&y$‘f‘?‘s FERYBE" v fo
nfdBhaih ¥ iyt fréfiesth Apett tb Owoige pulrireton gua bizpRlicatingdided, t he
net pag %et%!esgelem Adbe REist@RAANh @ dettdGiradBragoni sgter Nigane tkesiiee or more
3 Sy R i AR b &b B DA s s e T

iSrpt re¥ ign capture % ?he ngtfagp Fen Wik 3 previously registered
ngfpaee [SESTRIOR SPEOTAMER™ &6 AEUREr S ol nt of ~view. . |n.ot her
sgmiGClloveTstiteo authdnticatn e yery élengily 43 8 AP FGEYE PTG R ORTSE ) Ape® U
tb Wkifyadimiy. AlvesionSdF thk hetregetper inclh@esifomdipring Pﬂaying’tvﬁé‘w%’é?ﬁ‘g’d% way by the
el S-ish skt ed on a single conputer or
cogpu er-enabl ed device, such as a printer. Netpage
publication servers 14 on the netpage network are
configured to deliver print-quality publications to
net page printers. Periodical publications are
delivered automatically to subscribi ng netpage
printers 30 via pointcasting and nulticasting
I nternet protocols. Personalized publications are
filtered and formatted according to individual user
profiles. A netpage printer can be configured to
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net page registration server conpares the signature
captured by the netpage pen with a previously

regi stered signature, allowing it to authenticate the
user's identity to an e-comerce server. Qher

bi ometrics can al so be used 40 to verify ident X
Vebshemsdls t he netpage pen includes fingerEFVﬁF”’ym"”3'
scanni ng, verified in a simlar way by the netpage

;egkﬁhﬁg%éon sery b Q20 &&%54%$“ngﬁﬁhﬁﬁﬂ5bﬁgkﬂﬁﬁtmﬂ

hnetgagﬁ érm er m; ey 571 n Y o
intsygutiqn, dscant Wéoqﬁ@;{rqqlnﬁvgr B @%eb érﬁcgnfnte%au%(lhmael fn 1t§ grefprgeﬁ 'fogrd tcoﬁll« Qeli

peﬁoﬂ’&ﬁrﬂbﬁnﬁbbcﬁvw of dthesvisn) ar@‘gnzed(ﬁqlfrfegm hig) reﬁ’é%é‘i‘e nftBagca%r‘nter is unhke a fax

-mam 91] elnﬁh 1c&hnt v EKs vidie bo.anyljudk indilgr whe lebvesithe estiphprg yRDerjof Cmej}ﬂd%;ess

Egg§g¢gghgghﬁgfron1subscrlbed or otherw se
S:JIt Et%ré::b %lpegt "t? ﬂl 1n % systenf is descn$e§ us &?9%5 MoJem% LB\E\I&!@Q@@L) class diagram.

A vliss didgrain Soqutsg)f Hetel ?bdfctélﬁ?es foaxm:ze rl%re]atéonshx\;f\zJ~| n%Lwo kﬂ&%?&%’;;hlps are tos’r'
intrert IR RSBt generalizati@AR #ssogieid TERESents BpmY kLNE)ﬂs}QK%S ig sy opjects,
xeABge_ﬂnTMésjBEclﬁﬁ& A gelapiegibn mBebaknal flasteh andsynche apperptepd in the following
wag] 1? a c{ass dthqugHtSth Che St df'?ﬂl ije&sd)f Moelgl, bnd gasLﬂ R gagdizitdlvE Jass B, then B is

Ty c eﬁ‘n‘i Obias@s & AsseOf
suw aétbfet gl&g\él\gl, does not dxrectg a&%go@tgg an‘éé? Rod gs 1

t S
ki nd<Eagyflas i fraym; abzﬁgoﬁpgbeéab F%\th th na?ne I f%{elglgslts Q;%Ontagrpgmtom attributes of

thESBDSpagrted Darsheanrnk by e heipetel lipe il 4 H% of ﬂ}g‘ﬁpegg%l?)%f f]ass separated from the
attFrﬁerhﬁ 52 HorEorfaDIE Irktheralss Oibgrame iadh ifaiers bavigveh giewésr?redﬁfr@adeged

- €. Re&s\l}@ﬁ& 15 RS HARCE e Qlining| 16 81885, optiogatin &bl 2 aitkromd with the

el at & 116Inon Tﬁel d@é&%hlpli@i@q& HARn sk pRficatsaaditiplicity bfieany”, ie.

mrrlteﬂh(fr%o the assoi " ) R
zegpfor |qTg. Eaﬁlb?sséeqngn %(fpmtnﬂlé?beﬁTd IRRits' n%neaJﬂpFlgntoptgg I1Pigb fich R ci®@nd with

£, and
thg@ivef tit Foreipondig clifs- 40 °3§’sd‘aB°“dt"}‘i‘l§?ﬁes B feg" cgam" ”ST°§“°§ O ) and is
drén afihe adgigardlivhi oftfie @Bociadt lidi 1 ect | y support second- order
I’TDd elf] henegahzatrdn réfionSHipASSL)Sis Bfwn 0d wxsliidine joifipgrine elisys with ag arrow (in the
fonT %an open%a%legﬁggg&galhz%noln@rﬁel led with the nanme of the

cl as SWheg éﬁags? g;%réna 1 ?roken up uho mum‘ple @tartyrciaJQ Whi€Ss daflicatell 13 @own with a

degirpdioutiing ih butele mf%eagaﬁé"}“ﬁtdrfdﬁéﬂg‘f SR i a*é“g"%@g%%‘g&gﬁ"“

1Air omNemacesat t ri bute |ist by a hori zont al line. In the

cl assn@l.@9LaiRe fowlaitiohon arich @ wtpakronarore fis, buispBeapPiEa e paggrgased user
mte?facet%ﬁJIPSQe%lmlfo%nonm m%?ac@@&QQésa“ onis drawn as-a line

{M o { Er t‘%%"ag" rfu'ls‘f“ asses Ciied )},Qge f(oqra . sarfaée aégrsb nedxb@ttag@u titEEfer@Bs o an

opting cte;cmtrprmf lhg,pages ﬁr@ne p?_%f\ deé‘g‘ft@? is m&mtfzrgcesl persrst y by a gtpaggag’@ ls'er\Ier The
phEel Bftsdrlpllon @Q’@es 1917 vxs'itr\ca!pyym andjcongent of *%?aée Bflu feét, gr 1cs and images. It also
d@&ﬁ@% @it &dneitSon O pag® ieulding buktenh EYpErings, oid input fiqgids. m%e allgyys aparkings
nlac?é Wi a?‘rgtpégpﬁeh an@lu}féée b 83lukapDdusBicapied dneprocessed byhe nftpage shptem.

rol e tle né ages caneﬁlg'g [}]lg e p:%l: @é@lptlot{\n-loc)ﬁa’ntodllkﬁfmdthrough otherwise
u%ﬁl;}g;l g:;gi?;ﬂe gaﬁg\%g ' ee% %tntlzugﬂ 1s ass aﬁre% a% J]ug Gagg rd&nﬁﬁep ahib pagID )xas sufficient

of the association
prefisie to dR@nayish Geyrer 2Py B4t W“BW’ ‘géﬁt"é?ef‘ onshi p 1& i s-a % '
dr awn Ea@srefare8Ob thel pad dq@n;]trm '?ﬁ"‘f‘?gfd fwnr&qdé@.s gtag Wnir ] t% unique page on
vilch PWpéars Nind th:@by 1@&5&]’}' ﬂéntxf&ﬂthﬁp&’ﬁeqmpp@n'glp g} almxdeftﬁrg its own position on
%?gg rCﬁarﬂct cl[s (Q‘qw @Qﬁqre e indnofe i@MSeldh. agr am i s br oken up

vétfldo hidh s iksSredhoftive Atielordina
is sh a%ﬁarvﬁp lPtﬁd némtga%d %ﬁor%l ak rx %k%&atm 1 ry

nsor
e e PRy RO fo o ey e b iy Ak Sy dinege s
vam byapprdpeatedingrt | s defined. 1.1 NETPAGES 25 Netpages are
t he foundati on on which a netpage network is built.
They provide a paper-based user interface to
publ i shed information and interactive services. A
net page- consi sts of a printed page (or other surface
region) invisibly tagged with references to an online
description of the page. The online page description
is mai ntained persistently by a netpage page server.
The page description describes the visible |ayout and
content of the page, including text, graphics and
images. It also 30 describes the |nput el ements on the
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35 Each reference to the page description is encoded
inaprinted tag. The tag identifies the uni que page
on which it appears, and thereby indirectly
identifies the page description. The tag al so
identifies its own position on the page.

act tics of the tags are descri bed
dé?éfwwﬁsigw Tags are printed in infrared- p%sof%?ﬁ&%“
ink on any substrate which 28 infrared-reflective,
such Asg igseatpdinpn/area pageesensor figha pepags Pemeandie tgacigie’s E‘H@‘t“ﬁ%m & gstpage
sylstEhY ViSthdHeest idpdeh finfatI MR Pen@syr@reless bnd adneugi@ss Vilh U8 @ABBRridyy viga short-

ra?gg dej 'lﬁct @aré é[ﬁ%gﬁu ysﬁrgﬁs'gﬁ denétl) ar\Mnéeh thél khe %Qﬁn(}ﬂﬁﬁl)aﬁnﬁge at least one tag
ev n s ngle click ‘on Q\e 3 q4l 1%;!;/ tN&Q Qe§ die page&D%nJ }anoln %n every
SRS d By A" AF 8% TR ge se

In t
ingepgetion ‘H@ tha BAES suilcgthi 'th?fg‘m'stsiaté]&fs {I‘ 3gs etrchegorﬁ%xfehgh éncgdg d tg {naké them partlally
toleh® iyg@redatagmet page printer. The pen is wrel ess and
C ONMTLTHe Gi@dag:Spaji skrier trigaide] o @iy @ rpgei imtawe foy eaah erintsh optppee, allowing it to
ﬁ)tgllggdlsglﬁpslatgf dsdr. mﬁphedr\@lge% fopdngit fRldf i ihEpagerabstriptich fontath peiited netpage.
ens eHé re?{rcins%ggetween Ee 8aﬁet Jlg:n& gx{] I.hg ELQ xns%de aam t){e ﬂrﬂ&g@tpaé; rs shown in

Fr!gvgea ‘}S tﬁﬁd}:utteg AP bet pﬁréofﬁ @ﬂn%(elrdg Saﬁl?c%emtzﬁ QIrl]re age msra)lrsgrs as: dpcxated with
bl rbtbagy privser whiviesrigtedd)t andnf op e e reRRETSYT Hhctrfﬂées ge, since
the | Adserwadd mgm 4] Ghe $rl nivteoletErg S mayl dg de @sogiated with .a physical object such asa
pr%gu[:tqwm ?opgxgn%ﬁe prntéa Gﬁ&%@d&@temk&l, babX@giRg R Ectudl @rthoy.
150 erant 1P ace damage. The net page page server
i ntal ne unlque page instance for each printed

-1ﬁétp Q&Da‘éFP?}thg it to maintain a distinct set of

user - sapptried prmy gdch fagsidefiiiips tlfemgrart in high) itpgpears, ppd he @caboa gféhat tag within
thel @Ei6d. I Bk im@yalsh edntaie Ak wlp«hmﬂﬁteedmw@qy a:gewhoﬁ'heo theethga Piegnmdng fss bits
mQﬁffoV@ﬁﬂprJ BghalRAGLsARS Boiibedb ip@vide flellbaok PraGRiv STRRBEIDE pssodimell with the
1mme§atplr alg} t}?eQagn»%hpL@goeseﬁsfﬁg RO idg refgrQo a’%egrafrﬁl offthe g, A netpage pen

prln e netpage

mayo {JW lliag\erat%? “actr% area LB?whenr he zloréel%F :J

bot h 4wl ﬁet“ﬂag'éa"b PP RH I A Pﬁfe”eﬂf%"d“ﬁ“" "?fa e °?““"“S an easily
rekqB O jnvatimestrareedisk aidsguitfal delagions ad Ridtaests rntmm'maé'"%strfc?ﬁﬁt qF Any warp
mE\Ic@iU)E' Qe dirfacOG By B¢ se¥DE Bockte TFAGEBeftly tila the entily @age IWEE swdiicisnily small
arwI d@:@elﬁmﬂééﬁ&ha@ ab péa RinG6ifablSihedd afiSastebne B @EHIGLa sinkle Bick dnQfie page. It is
1mr5>onan;9hat%hc en reco£1ze o lfa%q 1192[% oerrJd Gn M&%@&m‘%tﬁ %;Ssﬁmbﬁineamteractron is

or- act surftace. ETPACGE
sigieles- 1 Tag Data Content In a preferred form each ta ag
i dent inp prefareq prebodinesyh tyTesion oicR-FTog refersfpipddsy it an e Ragfeand the region
b ecatd iDhe Bf is thHarafore yagnyrwdug Wikhnhe phde ¢D pfaigipegq on )&tnqhalg taggppears. In other

A elﬁ!lc@rﬂengqm;tr@ioﬁ]to fvhi@3Sag ksChR bk AlaBiiry dubregioh 6f alp@E)br@fRer &Bfacal For example,

|tvc\£1]n coln lé% wrtL gre tzg]rF OF QQntera% el@rﬁenmrvﬁncfl La@sgthtbrleélél ID rgﬂaydfuecfl)o{dentlfy the
exa npf a tag sensing device to provide

"Fﬁgdﬁﬁﬁﬁnlndlcatlve of a function associated with the

i mredinge ercfared fmb rack preontag | 20Ritt R BRSS! VBIERH erated vp
td1aWHits) Ghe ta@IDragifag 16 big adl tidemeiningdity aprell@dted tdflags e @issoming afgg density of 64
pQ%Q@Q@ P18 Bit tag@ BB a Fe@ibn sRX &FMPIo@024 kdudrdliRdh&3 AlaRer @ddions can be mapped
conﬁr‘ﬁ%uslv Qlth@l[t ﬁr@easr ta%ﬂgecisr sgnmfg" b;&m athmg@egiaﬂé Qrﬁrrdaﬁs nﬂﬁe 1063-\51t region

eferred
I%ﬂlb%s&l r‘requt or a grgl&?ﬁ tn[llgr}/ trrl?onﬁ%rt%rerq regrons ?oeba %n.iqlu )/ rdeﬁgg{) gn i 7ed
1#ﬁvar|anﬂ“%P¢EEWHF@9mhlch ai ds |n|t|al det ecti on, -and

- whi chinagshi®iigeni, tipe 120 biis pfi tgﬁﬁ@retrﬁ@d@fl)f ee@ﬁed 6s|ing aﬂ§, Smedﬁo]omon code.

ThiE kG 86) ehtyded D cohsisiifsRE € coBewordyof 1 T¥ebitSBIbsts fagh. Pre 0653 @de allfve up to 5
)trr@? opsrtoecfe %@c‘%h Yer théw@rd t; @ is@ikkahtlofa sPAPRor QT 1B EoB3% per codeword.
sufficiently snal and densely arranged that.the pen
can reliably |nage at | east one tag even on a single
click on the page. It is 25 inportant that the pen
recogni ze the page I D and position on every
interaction with the page, since the interaction is
stateless. In a preferred enbodi nent, the region to
which a tag refers coincides wwth an entire page, and
the region 1D encoded in the tag is therefore
synonynous with the page ID of the page on which the
tag appears. In other enbodinents, the region to
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to 100 bits, the tag ID at least 16 bits, and the

remaining bits are allocated to flags etc. Assum ng a

tag density of 64 per square inch, a 16-bit tag ID

supports a region size of up to 1024 square inches.

Larger regions can be mapped 35 continuously w thout

i [ the tag I D precision sinply by Wgirag2005/001143

a%{%%@éﬂ%egi ons and maps. The 100-bit region 1ID

al | ows 210D (-1030 or a mI¥on trillion tridl‘gi or%1 b

di  f ek rtbit pyeniydl drrepresaredyid 2 Ry Aot v hF PR I BT O e s
codemngrasDiat iderEvaDgitng vithin 0 @Sl ouireretnt 2 birfy arrof 0 e pifectiyp multiple
splti a8 RLnoidanakes EMAFHAR hniber SNGAUIR Avetdls bn g mrim{uth HymbE of symbols in any
e e e

. ) ; de, ft

The (‘T’S?““%Se EYGE AT ?\g@v\e/smdlsfﬁari'bg "%d 4 cs%\r%(%l’mr%r? ogﬁﬁ ag;o: :d:w;;

exipwlecoRepdsiotomen splevite Bere gidistredupdansy, Witp tp @me g Y o “a

“siZRgy irbedr bledk k@; of aalif@regﬂdnqug' code) sgg%ary@wolnéwmr(ﬂg, f%ample, Stephen B.

WRRDBAD &5t dysi Tbr %420 05in0 B diioh 3nd SRBeRrenkiceAialh 1995, Byqeiwls of wdich 2
Jepresent od.dde.d.apatially coherent way in the tag,
"&hd ‘_%:‘he Sl%”jgc’l S0 00 Le R ladion GRAEMRIAS AN ol sEhbifR de@ Vifichensing
spat i"aPFy WA A1 He t 4. This ensures that a b LRh o at what
degiperret be alfe te poe @rleas PRIy %‘b‘“r‘fﬁﬁ% %W‘é‘v "SPART al Ty ag acent
orloitdtie) it ik@siwRard STherequied dirmpeler o tiprfisisiof BFY o5 s BsP&deysy s tgieiore A frprtion ©
mBsidThnd kgl ofieiaer of synmbols in any one codeword, thus
B i g ST b et N
. . i cti (o . resents
code Féggrﬁ 5 aDseowl.jgté%‘i, Imﬁ °p¥"&ce goﬁg‘g{%{é 5°2t t Raeche‘%_esgll boﬁpﬂesence ofa
sitfofit Reqdgplomop syl 787 foip (gl f G208 DRERRSTE “W th nore or .
mbrie B8, refeddm eirverodotying Hacht “reo” Biyhe gpsengs of e porpspondine ot TiRYe ¢
sheRAeIaE Eiing $182EEre 1:3¢) Gihtaising 4 “@ekbite focitustrative perpasis{1f will beppted that the
pgsipe'gtg:e Qlfget%qgigneg KBehnaR b_ﬁwé@&ﬁj&&h tkd DARlsd @6dae squsewing df Oftags and a-
¢ e’e%ao',IFA & i CRR S YieP193, WHERKEL e dbdn@d of OBEY Of  Systens for
BrET T a T Comnun ¢

¢ ation an Lorage, bre [.ce- La o3 998ce 240
the CGhEaNes? SFEdRHTER c‘ge’q zg_l?"él "8 Beor r%ﬁméif& g’él ; 4 & PRdlce 2
encq@fdahite fleecfour Ffé?“@ldbam. intlrﬁavrq,]spﬁl?la éhPthlf 81e ga E)rjrgﬂg{mze resiltence to burst errors.

ASstiinkg 1 @bitdgilzds befirgy higalaestairegian Riof Y» tef2piigged region via a ~
sensi ﬂdad%yai'hcgenacridHEM_S GNMiGitap Gfe deSin to @ot mglgﬁa thﬁeneﬂaﬁpre sq that groups of
ta%:csmcg Froc%;\x%%ﬂngsq}%t r@s@wlertﬁgets.agis hi6d sdvbsSnkf The bedspd_alfve Wtp@4/dligvOdetection of
T CaCpi e Sl Tegron o1 2 what ofy em 2t an i

Vi ew Sfowghite BB A8 19EY g\/?’?‘f'?é“"f’."s%e?t_‘ﬁee Pt & et Ction ofp(;si;b,Ie
oftehgiosiofthe tgndatisepta@ei qqxgordlpe PrepeRt ntv%pg%p_ is cinczneg w*f-lheglbgf!?%félfn&?og ata in
the 5g FritaQkbF Exarip®e, SdOMMBSodewotdagpn e arrpnigedisy that feash 148 @'fentqna'g(m'nganonal sense)
céMa&xJ']ong QHdwod Pl Gl oH&tation/af) Shbven il Figurelfapwher@ gacly @MBbol is labelled with the
n ! %?rr fis eoqgwsrd ]S-’J Z)I(Dt ¥1 &Ei&k\ hf t}BWGI 3&9&&@%&&&@@)& ag7d4czdingftl(3§ consists
g rgrar et oad bt ) e i%vg LRSS NS08 A% in LB biPhdicating
offjpeopippeonodrd R B & e KPR 78 S Ferert cd to as a anta
whatherr il first epdeivord.cpe o bits gndigptingjrhjch Wewt)rﬂ & 1sa’81§ @ﬁe& PIgEe ltaﬁtge advantage
tHIOF, §af SO QddCkoridgt dffBrdy cBCkodewortF|s cpayined, Ben at BT cogewerg ngtdae be decoded to
obeli] hVGkird2Ra, Fhis by BEd Y the @i 181i ot bepedddho chadgevithilyh tnskefamiris thus
ogléiliegoégedga{a}th%/ s\e{a%tcg érl’l %n%%g%gﬂring célég:olxli' thp god%ntde:gntatnnéthe taEﬁ) is then desired.

\r ge r ned, t beret t aly one
Pl e (8 RO B 4 S gioe D AR e A R LR Dy

- codgys! ogaally geeds RO deepded @ fBMidi ng mi ni num fiel d of view

193, whipatblap dispensd Wit palipeto meekts aliogether\aps' ipsiggggely Qudhefga wpresentation
b‘ir]g§elf-rz terlx%?.@rqmﬁme QI vaR Qe muld-Hitvalod) ts §picdily te;agendal.?yan expligit glyph, i.e.
redundar Eresyme@ BERASH L Or AP B ensdtOthar @ Qi islicl-Sopulalda@and thus

four 'codewords are i nterleaved spatially within the

tag to maxim ze resilience to burst errors. Assum ng

a 16-bit tag I D as before, this allows a region |ID of

up to 92 bits. The data-bearing macrodots 748 of the

tag are designed to not overlap their neighbors, so

that groups of 25 tags cannot produce structures that

resenbl e targets. This al so saves ink. The perspective

targets allow detection of the tag, so further

targets are not required. Although the tag may contain
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nunber of its codeword (1-4) and the position of the
synbol within the codeword (A-O. Tag decodi ng then
consi sts of decodi ng one codeword at each rotational
orientation. Each codeword can either contain a single
bit indicating whether it is the first codeword, or
t [ i,ndi cating which codeword it is. WEAU2E0EN43
a%r@%ﬁ“ﬁas the advantage that if, say, the data
content of only one codeword is required lgheeqlact DSt
alldvthe giideRorliebly idaiisd 8 rpRRER OUR P 538 BHYEIN e s
daElQSHiRE to Ala @g bodrhiriss tNRyleny®d, bddeiagdals must dontgipamapkgr PRI, apqshesegnust

_ be %daﬁ% BRGERS oW refabid fgerioViThe tivdihed oSda¢h@rlanger gantefnsiissintilyy tpgthe overhead

only decoded at, tf : ¢ @sced RKR. proWhit BpliBan@ B-péndiheePCT
of 83‘1{’% pﬂ"l’eecgvé" g"dgee%ovr% mgf)uﬁ{ go‘iqetnfs% the tag I'D i sab]tb hen
aPRH@?’é‘?"P@H’.‘”"”ﬁW"ﬂ'f&r”r%“°ge,r ance the rotation of the . .

sens Mrgradgewint BS efffigpey Eeshodt WM SO PeprosH PR EalT V"W thin &
withdul gt 6 ovedliipl aplagrpgarbimodizsor d typi cal |y needs to be o

dec od@ugR BlprefehaRBbodiméntsitif apgig Sdhivleedetcibediiespersade 2 fifetetata bit using
megpgegeg QECILNE of aasﬁngr.@mif@r'eﬁaaaﬁﬁawot, aBCkal N6 Lueads o @iffrentaediglyshs to

crepresentatl on . 40 S . hif b &0) S SésdntiPplicdnid co-pending
e BACH B N g%?*%hyﬁ?t‘i e value) s

PO yaplicetig PGI/AURHPIZE dld HPBY BY explicit glyph, i.e. no
1.Di t waiNewasaENEWgRKesent ed by t he absence of a gl yph.
Thi S nEsySdtireSembdaiint, ta@pagkartewrory pdngistsi o a digsrfohtedises SRR BPee SgEF 10-
o R 1o AAG! 1120 DRG0 13akheblcen e
| 83ty dbiha Bakbcildlve a RFOBNE EitH &V Be Internet, as

: 1d"to rel i apl
149 ?feﬁﬂalsgsgne %g(egrg?reséménd subsequent |y corrected during

sheatne @Al i ng, To al | ow tag boundaries s%.o be detected,

each ThepuatasTESEEht AR IRRFIRE! TBRPYERCL R PRE ST
apPldibns ardd Gubli@badgha hiérkby agndediatbust ngtwerk betiviies: & pithgpgicates users and acts as a
sisl6 6 biPRhalr THGneReRENSAG HhicaibiohnsEenk eralspadvidenmgwitigs recogition
segfzs{;n gﬁué?%crige%gl%pin:gaungt}{ag{l Aél%@gver Qfma%m plarﬁdtetwt iRESIRR6dul pd descriptions and

i sch arg r | | instances.
et
SHRET pabiUSYs @scnmpiptainy s ppy vilueriot Biberes SHYI" © ‘g’ﬁsemaf‘sr“é‘ﬁa efrent
ne%z?gs ir@\ft dir_eictg'U(S @e Gpromiate waze servert Tielpege gmrai'nterprfna@y 7\26 inp helab@ to the
dcSoh dr e omdsfoaik bde€ OF tesselate, i.e. without gaps or

over lAa-‘% 2 @ILPLe@QﬁZ Aocat Bicdnlem My 53 Iof @emard] dnln prongHas I'oddjbalancing of page
se%%?\féﬁei{ﬁ{l)s %aet{éfr’psghqu‘ng?nt IS t gett aglglt ng §chemes descri bed
ode a single data sin ot - oace
abs erfcesteg PG ?SWg‘reé’%ﬁ"ﬁaP‘f"F*’é‘Fgﬁ%"‘f St oo e i %g’é% Plgee
paEID S@ihts be ngwerk eidiess ofdfe neyfagepeze BETARg Y IOTTITRIE Be° i
I epr e fuphge SppR@liod sddvet 13055 a saMert Which jhests Jrigragiye netpags @pplicptiong. fignetpage
ptﬁﬁctdtﬁn Q!fvgr 4 YR BSlidatioh sptrvaicietlblishes detiage Prueeang ne@gepbrinerant s'

co- peb? din ¥ af be (B Ang%l &an( Ma-l‘tﬁﬁng #éh thandrRtlreds sukh as IBM,
Cct o be"?“gﬁ%ﬁi’? > g %—IE NET'gAGE NET 1R - eler can be
H&vﬂe‘g@eﬁk%w ’Sundvh.ﬁelf begyé% seﬁvgts \c/\aB Fuﬁ cogcurre\rll\@%ﬁa lu@le@o Q{nﬁfﬁ ﬁ{gf g‘eq' b

i onsi St s gf easervers d in particular the
dighiitwted dviy et sfaests Spmepet/iPAlE Y SR PLURE et page
@) frétdbay i @D \eeersndlile pagyetrsaIRS 2lye SEYi(pe figctly 1 a netpage appliance
AL PGS FRRY, i & RlnbiRRwsREN8 ook Bral mekage publ i cat i on
@grlveé%'aa%% phiedeb termnals 75, netpage printers

ay devi ces 44 connec Wi A B Rtk ks netpage
Such Hemprvs PPt O oo “EROLIEERE bl B ks nopee

r .. The
dovatepagaempigndiasebripign. Eush Rrigfer haspe upigee 8"“&8’5\92 PRSP e to the netpage
nérPROkad Senold sech bs@a MrinpSidediiytviae brprdgsdespngectigsens, printers,

app!ig@&ggm%ﬂagdmpuah@&a&gomsmmand;hhamebynﬁm@haﬁkzefiisn°
vari ous netaor e ori@b b ebleaNamgd Sodien imaattively
PeR Sgdee e o iaa??S%&t AB?‘%’E’(‘J{}’ e "‘!b“léhm e ot o

users in application transactions. It also provides
handwriting recognition 20 services. As descri bed

above, a netpage page server 10 maintains persistent

i nformati on about page descriptions and page

i nstances. The netpage network includes any nunber of
page servers, each handling a subset of page

i nstances. Since a page server also maintains user

i nput val ues for each page instance, clients such as
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page ID 50 into the network address of the netpage
page server handling the corresponding page instance.
A net page application server 13 is a server which
hosts interactive netpage applications. A netpage 30
publication server 14 is an application server which
%P;hanﬁ%ppetpage docunments to netpage pri NEcarA2005/001143
page servers can be hosted on a varlety of net wor k
server flatforns from manuf dkturers such | BV
gm0 s el 2t SSEFHIS) PR PRSF SRS (i e e L pesicne e
printsia concurrently on a single host, and a single server
can b@e nefhbgd Bﬂfnitebid&ﬁéi sEbvebed Aetpadd I’cﬂiteﬁem@frorhwhgg pubSEYipe seyyers 14. Each

do%tlxmlﬁnt Q dlSL'lg.ﬁedf nUtQ? Hng r&@lpigt )éyoag @l tﬂ%guabééxt BRALRRE BbjeSE WM pSpulate the

o c! ointcas!
PEGS) B§<§PSV rpergha za?(ﬁ,éxa%éa outs are pvcahy specnf !: to¥ aptfcg% sﬂ&gb p%d ;oqg pointcast

todtie suestilfers Fripier &ia ﬁ*et'qs@g'@te aa@iﬂe”% e and S@g*s‘l?é?ﬁs %Péﬁa?g” "?"g &GPty
shired with €xher substribers, @0 sqpetretticapralk sibseribpre) printegs pnddhg apgroprigte pee servers.
net Wofhk netpageublitdionNEdP Afdinizds e NpmEAtatidheof [d@triiepig@ntqdr intatpeiftcasts and
99 casts &eﬂ&enme pa\Q om&mntl’ s%agE ﬁﬂyh@ we E&Qr Mbwts IOq'hxt:ll"n(ﬁxltlcasts if any, to
page systemand prints netpage docunents on demand
‘%ﬂﬁ via subscription. Each printer aue, . 1o be
o | % . B GO (P 0 DML e dosmen
prined, iwean krivvthegdo@mepet wor K such as the | nternet, |deaIIy
Vi a arnbproededre aﬁ‘cﬁaﬁﬁtﬁﬁd dn@dven pdps smym¢ousfyro@ppm siesiof t])etsgeetdmmams

du E)&}ij%r{n{ e)(gm% @Jn&’dllggﬁio Jm@ prBFéE‘ngQxlnﬁtnh Mémjere pidityads 15D Rr tigupage

user 'ﬁ-g pri ,mglﬁ grocess c%rixsxs 5, 0f Evo decou?gd%gées $agt8'fz§9r¢of pé%§ de@cﬂﬁtxot@sa.n@expansnon

BRSSP T TS PIEET D W A0 O B St 757 oin
pdrd(IF/ TALROIOEd DDehe® c@rollery eqngist of cuS9R PEOCE1Y whiph sxpangs fhﬁertaﬁieprmt page
mﬂ@ls f re@ftimé, BAchhigel withohelogeehtian eftipadrehednig the wivrevanes 10,

I n de plgﬂtgr?m)t dndbic@For ]ﬁ%[:uttlh@id\le@ﬁ opfeltPRBAags fking MR-abdofptive Tlad ink, although
thfs re; tﬁctg B ohwprsvlgeregl'n? GES YiSm pat! l%ilﬁ)[léh e pB&hRABEe r Tl REREnRity than

atl on servers 14. Each docunent is
'%W%??W%ﬁ @B”“W°?ﬁﬁaﬁﬁ?¥§ the page |ayouts, and the
act uah namkretpeEnRiinfTPRTE CBigfs SL TS mmehMﬁfaf?Eﬂ'aé%"eW&P"“%’s ay prin.
o RSspeciBBEAUBEs, OiFh 49 eintBOPral fripterisippars at [sestyse fupfippitiesindugports at least
or‘;eyefglth@lsJ:theSQ@ ﬁehcfe'téé af) foR eaftBstirkabeCrie. Athe G lipgpCN 1 \atech d@ditles SO tag tiling

sc%eme adQuOI:I’y use? %S;'mt ; &cut‘ngg be§olx+pssd§§£cliab@&lth%ﬁaﬂf)éuf%nego tth't}Q abctent’s tags can be
e page server. Text and imge objects, on

°?ﬁ%yBWW3F hand, are typically shared with oth

subs cFiguts@skows thaTdtPagePrigiisiamdpgrimy slepting prinisy- ‘lelatgwgr(‘??tpb'@?’gamd by 2
repiktiativh @& 18ndhehéezeappopr i at e page servers. The net page
1BUbl iGakirpieePEN Ver optim zes the segnentation of

d 0 C u n’ﬁln tactxg s@rklﬁg]gewl:em:f Ghe QQﬂaQ:ts?sZeﬁt 1!5%&1,'9: Hed |)51|ts GR&] Sing its embedded
ccrng 8[,11%4 is g)r I;]o capm decopeQﬁ posn?og‘v\;~I ﬂ%& ?ag Gl IH%%l en§)r ﬁﬁegxgage sensor is a

sqli 6-state1@v1fe| %qvgﬁl vtltb an @R[?glaie ﬁger [Sof ?emlt SFHSIH% at o%'lz nea} m*‘rar d vﬁyelengths As
deaibglingtoe dpaicgelow, typEtmss i i sotsjHaeEhs nip AR eonREeYh e i, s h pn s
AKKOE eHEe s af aGutiint rdd tb Erbrexelumirt hargiguiting§i.¢- At 20@ dneor ehereeri#re RO Hz or faster).
ln-FJ;Jrﬁatlﬂl me;e@ By ﬂ[e@&trseeﬁdrﬁﬁ@anQMIe@ly trintnSted G ehe pfinttr @M@ syDiaI Ais printer or
bzae srt‘zra}{(lm mtea:re?n %{ata Wn R%gchto e ?ﬁﬁm)g;ge ;ujﬂ@urcs he et It contains

e con on-
engi s PEETE PPN Hf EPERFBITTE bk B Rl poano s

mpking0ode Therrking espogly ‘?omvrrnlgnopne?f&sgé & EBRYs B EYF“’"E 7 browsing system,

R 8 Mg e usGitadig @8emet intg @ Hachartthaprpeink registgyed et the pefppae isysierg and has a

u%gpeﬁmrﬁém‘@ My shéWd Bhe Ripadd ben B1ks @fgrapAErRcting RERBred lﬂ_fb\’@atroﬁﬁiuﬁﬁned by
aﬁgﬁ%lm}g&?er on eneé;;a%e nE)voﬂponSI sts of one or nore standard

runnin paral |l el . The dupl exed print
engi ne control lers consist of custom processors which
expand, dither and print page inmages in real tine,
synchroni zed with the operation of the printheads in
the print engines. Printers not enabled for rR
printing have the option to print tags using
| R-absorptive black ink, although 20 this restricts
tags to otherw se enpty areas of the page. Although
such pages have nore |imted functionality than
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25 schene actually used to print a docunent becones
associated wth that docunent so that the docunment's
tags can be correctly interpreted. Figure 2 shows the
net page printer class diagram reflecting
printer-related informati on maintained by a
reghakoaion server 1 1 on the netpage net WEF/AU2085/081143
THE NETPAGE PEN 30 The acti\ée sensi ng device of the

e PSS o T e Y b2 R b o
thegheze Senib Raweied wia dricetsenlgs 5P PAGE\ ‘5‘”5‘%“%?%}%“2" &fhfRshola to
indRRHether thel lois Furbeg BlowB Thipslioysg ingeractiyg)¢lgmgnt a4 thePaec i§ 8?/‘?'8%‘1, by pressing
with 'Ehg\éinq\ﬁ)gin\@@dgrho Rbhest B3 Ofpnhtah @orl & hdverk. Futhqoeorenihg fowspis §a}pﬁ;§d as a

at QML IR sl NGV eLangbhsvr®s described in
M v?‘}i'}eétmalﬁ(iw’ [ P’oéjvf,,ilg_ytﬁ%ec s sJ emi. ert% [ Do B SRR B infrared

he AP deemipeyshiosep s oyeiE ol B aBby B ety SRR R e
sp@bﬁlean{a@a Wapfdhs pchaig e aifinit\gl ofthernib Igﬁiegoﬁ{s u\?g%ést ;?%am(i: Eé»m S?@%ogit?’on of
thel hibFRdDveldamdayifor thingpsefvied perspective dg@giormg fhe éjqageg pPragy g knopm &eoi)@ta of the
penH?pticQ.rAltfuﬁélttlﬁ tix)sition':-’l'&ollxtf&ﬁ SRS nhve Rapbdrsetie tpdersityen *b@}ngei issinversely

S ovor %Ft)t gg taagge M dﬁxlstgisp%ht)(m tLARNSNE ilie dligh, @xcbeify Pd ininiingn resolution
PrgPrhase” st ati 5 i

e & 570 hﬁgwr?i%g cggg{ﬁ%e printer or base station
e PRt “with respect ta the (kno
St UCupion e pt P FEEPRFD AR D {*ﬁ%ﬁen°§%é§”"§39fé‘9§%ﬁ“ o
rinf Al 26 plsiBinh orexe rageioifiawellby FEEN KGR GORPIE Y PR Y EME PP
evihD A~ strd¥BL s Kisd ke Sl with €S pagd TTES0IvRhK herpgpe ABpeEt the PSR ghevtees. Which, under
non C'H cirpugga%&‘i %E&Mhefc%ne%%ethf thgokn et page sy stem as a

i om@%cggetq%%aspgn 2 currois Qec ) Sm&ﬁe}teﬁ wlttSit, !a'lﬁ:@ﬂg #Sused B perform copy and
palmﬁnépfefanpﬁ etc.ﬂ"é{sg%@(g ?sgylgﬁaglgﬁ g%g}wﬁ%g%ggiogdishaﬁil il aﬁg la 5%‘% I@%e péx}-od. The
cuﬁnguhcaonldﬁscgﬁqmmgiqn l9ba pret %sggc& 1b(@PfisE Pfé‘tgesmodﬁ et Pnrt gfﬁgltannk sfrok capturefi
thlrbtegf) hegeh ieBge 10 @R basigloant eeh of thed ragettit interpretpfdis #ERR 'Cﬁ‘QE{‘SPE)%‘ﬁC manner once it
is %8:91&%"%&' aﬁ%{; 1RBiorS R adéidetioh hyper@Radtifaonnet page net work. WO
' O6/E‘9§ﬁ§en 4a's ﬁﬁeﬁr%’%&oﬁlxs%ﬂe%ﬁ?m raied QIR pi & Hesystel 1 the Sase of the

W

i n contact W a netpa he, 1’ .iﬂ uk §iis current. Each
P eGPy P g AE PP LB RE b by .
pnialp iasa atrnbthdy £ THs B I 6B KB RE PO EnY tﬁeé’g '?%r ceran o
rebpbifSe t61ihBustr Seletting £dojor feme dalgtie Mhetdpfopdt ni gygyis thﬁ'lulésgﬁd!fs?fla?cbw“h the current
nib. b EALRANELBES pehhR HRED wits the tipént oib styielOWiryt the Fiiqkes are subsequently
oo Qe BB AGH eV 3L FHRRER 05 ot BRPAGE LO be

clrcke E rsestlﬁrllr% of\z,lVI rtl:nPr &im%higﬁpcapéohmunhcﬁe, fak ﬁElovIl)Oﬂashes its

reque¥tenevg BGpen SAFETAEE T OR Trom a net wor k. LEULEhernre. o
“qnline” HEB Wien thapep fjitiq feeods gokgrelage &?ﬁ PIERUSGUS VAl Ue to '
wabnli@ pen s@ayts intiduating aiftrbke ehjativg frithe gaee fit mgmeatadagtivaiFsd's 108 158 .

verif A %Quencg-mapﬁﬁﬂ stihk @IrdHnaRs as digial m,slj)igiq'a]dﬁ fermethe basis for the digital
e% aingee Q);' ?}g\llu%g argf haledtnsting,i & Rhe L&%i%t@a@e‘”’b’y& A o] q’ngq!e verification of
sfflﬁatgrfs:qn rar?d hspe_ct)r ulm gn a(rjea 193 of the page |ng|t he

ity of the nib. |t decodes the ne 1 L Jink. The

corrpuY*‘e§e"ti*h%"°}5i5§'?dtt7‘"‘?§ﬁ“sodl’g"5f'% & ﬂr?ﬁ .BJB?% Iprént%l; %g‘ri fhg@?ﬁgpdg%inklwa .
rhnsroiead tibie! iggseeempied fopivasyee ergl 23 Pat et O S "ERe i Treged
filisB o Pen-ipla@nt koreaswm tirgplyndling ip ttoPrintche  pen opt i cs.

Al t hoy@h wt B8 1sRQAS- g0 a pideoit hitftrodigit@fink tihigertabropmangywhiglghas a capacity

ow, because . iti . AR ohch RaiP REHS rdnge of ApviderSaiansfers any
zh;'ger ?gﬁ%:rgf t|Sc°o"rt1'%’:{{J&th %’a?ﬁgge?%thg?eze, t%e adj ust ed position

FESOYER™on i s quite high, exceeding the mnimm._.

r esol pine be ﬁégﬁm" (s %’f“b"éﬁfd’ﬂ?“’é“t a %&aﬁfﬁ\ﬂ? 1 éﬁ%m@es I nerpeses b(:th
oh B5@aHich ihoRtwoRanNis BBt igmeerilathigh priplsr 2 RSN is CHTERRIATHE Wi g any particular
&maptured as a series of strokes. A stroke consists of

a sequence of tinme-stanped pen positions on the page,
initiated by a pen-down event and conpl eted by the
subsequent pen-up event. A stroke is also tagged with
the page I D 50 of the netpage whenever the page ID
changes, which, under 15 normal circunstances, is at
t he comencenent of the stroke. Each netpage pen has a
current selection 826 associated with it, allow ng the
user to performcopy and paste operations etc. The
selection is tinestanped to allow the system
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defaul t netpage pen descri bed above, either the
mar ki ng black ink nib or the non-marking stylus nib is
current. Each pen also has a current nib style 825.
This is the nib style |ast associated with the pen by
an application, e.g. in response to the user

S color froma palette The def awlclyabdds/oo1143
€qu§86|/0ng ﬁe nib style associated with the current 25

n|b Strokes captured thro a pen are t

t he @Ll’refeeﬂtemlmhmensqfw pen is W@%ﬁ@atgfl?aa R%‘gv \é?ngegerencew anures 6108
1.6 Ubs BepagmriNTsSRacadpr oduced, they are reproduced in the’

ni b S‘Leyrle@ag%rtntér 500 keGdivest ciateyela&fgeo { aggdam Héherel en thieen fegied to
mteract »\\Mh a ncl.t;g%e laﬂgﬁodafda@3 & Ehlz a Qr:s rSi t:)hheVigtH Wbk if i us@adexecute a movement,

a soc:a drddfve elbrell: to
SuW?éﬁ stfohee Tbeechtafa g)wls gve nden%b 8 C%*L@g%khot Rsociated nrlt rddfve el to be

}9"&’@5’ ang gn indigatienyof taerrFl?zye ;ﬁ%ttovalg,.f{ ta%peril tflgtxve. tg the E?quo !r_e %n}eg \}&e%lcatmg
dafa Erap@inedsu de progs whare ithesolerd VitghedPNSt Poees 1P &P sfiofeEPHE g g @evvork
adBE&Y & the |n$tpa£% Rérar 10|v%cl&ﬁdirita\naﬂ\ee)rwspcsdmg@kgé ingt#AFy, 8363 0 thap transmits the

tr§ke ng%%&g% ,seQJer it @\Q a%%re&ﬁtfy QHs:@8edl nSan le@feLdtrbl@ Oheh (e @BierChhag hlteally have

theegggrf.fé?{ rg rcaefvan(tj?ase server mﬂg Cﬁae&gﬁﬁp%e t&!xststohgcoglbﬁ' pgg%hayout maintained

perset@@gbm atnft@gf P sehvgrgﬁwpf/)r ﬂ@ pag%lﬁlaut ]zefcrsgo ol nj|ec95 sucpgl u%a@e@ fonts and pieces
of vl tyrficklly atbredoevfre ongliegaragentesk: The pen is wirel ess and
t I aNSWHeh S Shizekeriva kecdivikinel s@okt fi@n hepepaigeriquesithapegp deyqrigtiogto which the

str%lg Q;Ié*x ra?dnigtg'm{n@%xgx e‘e}n&kof thd Pige de&ﬁp@&ﬁms&&ﬁﬁierﬁﬂg]t ts@kn ablgile interpret

security and packeti zed
thT sa'?ke g)ﬁbre ¥dpxle)g of, the?ylp d? {he rclggr?(gl%rﬁlq y p

on a Ap élﬁ;k Uba sg% rﬂeretﬁﬁ dlgﬁlgeljlpd tm'te gcixr“éelen theﬁ)en % posmon anE lhﬁs%ﬂquent pen
it @ oY VAT SpEk P e S YA SIS B PR s o
clihb bedctvarel, gmld badrdinglyka lbrger istrvkeis igadred. rf@m‘gq}u&e of gupF @Yol gpeh a5 a “sloppy”
ch‘&?‘{& aeglkterS indRdted ViR lack & &sﬂd’n\sﬂ&lﬁrﬁl& paifs “GODRED. NUOUS

anavxirhl t | {]tqu k:}{yslgﬂnp(:tllﬁmgg fih J n%tpi@p}gaée d@fﬁlgdhﬁ%frlgllcs?glf t&lﬁngﬁlds Input
thrAugb éf?mbfgﬁ caB élsornégﬁcfr g‘f actlvatéfn ofsé{n :ﬁsoylated i a e of ori nters.

2put INETPAGRREN BESCRIE)t ¢ dat a reS|des i n netpages both

240 omweppesicand on the network, it is largely

| MYAtRfeiad to Whlires Blanp 1,ithd b geraralp'aﬁslgn@d byoeferenee neraeral Y Mgfuden? housmg
(g &?Q%mp&r tﬂlagw @Juldmé haﬂﬁg w0103 Q%{ng Abiftdribr space 104 for mounting the pen

005/ OO ion'r nted' a |6mtthe(ﬂ£usdi ® semi-
coﬁlgﬁleqts n op é Cf ; npm%t é (paqagl; %()J @&j t%ﬂ@é%@h gh 2. A

e
piFshie, ank Page frpe pemi-teapspagmymageiad & opdarsto gnapleythe usyr i vneﬁrdhe sgtus of the
m&tn{e@\klﬁlmft}k AdRidghe. pe fovet 0 inplhdeye nialpgarpi@hwhicd suhsiaatilly sgyrounds the end 108
01l s r%!]siig‘ioz%é zhpr@ecm)@ tpme]ol whlcﬂ_bﬁjedﬁm&cﬁod%&aﬁ pof 109 brg fits within a
S%Oé\%é 1 gonncd m?;the wuﬁ"s 1@? g}‘ aWERind {021 ASraditSRhnk 012 @X%RGHHEd Behthd the

troke.

Pro-ﬁ“é?ﬂpio'f'gi’ 1% wf}fféheﬁg‘\slf’% 18%] |Sg?w tE:;ia&s 1 51 sun'ounc;:mé an apcn%‘é@l?,k '&?me cover 107
i et tekcpen b ritss 16 ISBATgeYERASRT S RE AN 5 Tﬁ“oﬂ’ﬁ&?&“t"? gie 11
is@dmotablro Erticiiki c@idgo @plhckrhedni Ng of the pen relative to the

- page Alg nid6nted Rl tQbber 1811€a ﬁﬂd&r@t&ﬁsilﬂg 116@84 fex PGB 117. The antenna 112 is

Lrans ortl e H0LE) WS LR htline FoB $QhepBS101 ¥} god dNQround
almmﬁt e HLXE’&? Bp%p& #“pt he”gt roke |tnteo°§t hee net wor k

V@HH¥ess of the net page e server 10 whic ains.__.

the cBr pe oo Ry aﬁa@é"af g R Ren B9 2 Py "‘af“ﬁ‘é S‘VITHS A ’&r‘h&" cyidee

118h@h ni6 119 @lde sl Rheth galgaibs @ appountqdsidg by sidgy4dia ‘%@Smg 102, Eider e

ik %ﬁﬁc@& Aiy116 l@RtfifsiniB Gk1icsh balRougd fotwia thregghropek end 132kvéthe nefglend piece 114,

bPlotedb g}ﬂhe 08 Yop s! ﬁﬁg&fve@l%\!r%loékglzb bR 1 ada &%d O fhe ik @rtridge 118 and stylus
?e vant “page server in its cache. Each netpage

consi sts of a conpact page | ayout naintained

persistently by a netpage page server (see below). The

page | ayout refers to objects such as images, fonts .

and pieces of text, typically stored el sewhere on the

net page networ k. When the page server receives the

stroke fromthe pen, it retrieves the page description

to which the stroke applies, and determ nes which .

el ement of the page description the stroke intersects-
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click, to register is indicated by the | ack of

response fromthe pen's "ok" LED. 20 There are two

ki nds of input elenents in a netpage page description:

hyperlinks and formfields. Input through a form

field can also trigger the activation of an associ at ed

h ' 2 NETPAGE PEN DESCRI PTI ON 2.1 PEMAU2005/001143

Négath%@uReferrlng to Figggfs 6 and 7, the pen, _

general |y designated by ref€¥rence nu a
129, meotteqtivRiys A 204l Smrkgrel 525 e 1t e Pol T °’;"9‘é‘i"d m“gid ‘°l";‘::
there . ThHe bgn bareey i281igcludesl alomn 12O thd ¢ pley it thawelly 18 o¥ M g bEre
roltbés BPina 190 b bckindGroih iiger PIBdRs 128 DM fievithis the Faalopjah Ot gipion efthe cam
bm{e}i ljS Qhe(s’ﬂig'rbﬁws 3 of QE abva wlayvemddﬁtoﬁd toBrojeatt@hethCherlGO! 1D br stylus nib

n ie aﬁ,g Qﬁ(ﬁr}‘;s tHrdd 4Rt Od@z'atleSB turning the
125%\&:&?‘&8 lg)g %th'he meta‘?eng]g cetllr4 of the htOljSI ng 102y
topﬂﬁiemfeltﬁ\‘/@rmm'?e‘f“ée 6 of m)ul ded plastics, and is

formed fstohwesi@pinibrighsParent material in order to

enablee tihe casetadeo1 18| wi 11Recust &Pts of the LED nounted.
Wi t hi,n therbpusi Rgrtkddbe lReniponeroutOipriatglugde®s =P gt Put
part 1024 #eh xz%%?ﬁctumtoh 2 dedroSid EXaQi TS hites veunialhd Bing @2, The

SC?OQ;CU}:CQ%EBSB%%%%Q@ rmo m m?lh 1?1 Br chJvﬁig% ﬁliﬂag:d Qﬁkgttoﬁ anpro]el&n \M‘U thel Burface.

Arcippge quspbﬁa Is ﬁlgwgep G‘Pm‘led (I"Ihefsfff’ PCR]l ?Shfor recelin?g rgf%aglratdgﬁop fra'r; :;
suliftl %eﬁ@ondﬂ@ PCBAI2P gigimounts A rodip ﬁgueiq ohip 133, WHHHTCE\&S B é?ﬁ‘ In'ﬁlam%ehan

rc@vaJ £E1 bR i 130 For dehhllingvbrtedadion oft theeped U sANRGticy bigck 135(fopmzg from
ng!?F ?grﬁlas]igsﬁsxtéuﬁxﬁ (b a)dér 'ﬂﬂ afdIprofdfih Inbdré behth 3o B¢ sutfakeeandrereiges images

s ] oftect the nts@R e REBECERx ACBA29 1o batte
oritoﬁlaelnmaa? si;'ﬂjor &%al‘nger su(}));h)awxres €638 bofecth @J?Jp@lt: tsCoh! 29 to battery

copiprth ly v@(g)earq_rlo,g_nted w§hu|1 te?.'cﬁt{} %?lréZeSWIB Eeglﬁnalq ?Xsconnec% toctgp)gtelgg&éits 137 and -
thé @pIbaceRE Athree 36 rebbasgerblrbattet B SIRVILH e FhEATE 0t °°‘1‘?5'7‘%T§ e Bputery
odthdts: K«pllx&{noﬁ&agrhg&ml_ EDis Iibnted mboa tife| sessnd PGSEPCB1179 to Pyglle recharging of the
ba%{kt» B NRindhdién. *n% secéﬂd S5k POB Ut R ImAMRs dn irarbd 1ER 113G ifthid phdipriiode 144

fo Eﬂecna%gsagce‘n?t 5 the cam%pqg%hgxteltﬁehﬁe {1{}5{9 188 or thb1 8k PeAbgd OR is used for

oun Yhe jed to e  AloPstylus ni

wiiige: ip oEder 1enphly Fﬁ"é"l"“‘??ﬁ?"l?f'ﬁ%<°’°e %ﬁ E 5 - Bl &?Qrij??n:eg on éyel shdel:
123t Thk (Rephotaljpde] Ik depsenlichtfiom ‘1’18‘3 W’*‘t“‘ﬁ’S B Y™
bisdkyilztkfd ©20 Wi th styl us ni b 121 are nount ed si de by
si de pbie Epaﬁsh@] AOUS iréygoviiQBowalds theped 108 ¢fehe hogging|! PRiko assist gripping the
c . o143 Dby thdpen 10i B2 dodde can be brought
zi%l :ﬁ&qu%?é? lﬁg%p@ﬁ‘tend]piz% %bfsn the netal end piece

14 on of the l i L gler
bl oc k§‘e 199 30" Ay Erenges Jp ClFE Ui?f“é’&gft“”? h‘gR Sggf“tx?:ﬁ&%g datai?oz
inkdiS, It ingstraglspeerui(@n ameww%em%wm%d%i Lo o i 7

- ol 2drest To@oR BF, brldVs@lryhged A cl@ta@ thaliitacembtha nivd P res 19 1 grmthg lgeation tab utilising

o?c'ncs H§ S\g COL!Q)HJF t\ﬁp BE ﬁ'hetcgrﬁolibp@lphﬂ :gﬂﬁfr'ef:lhd d]ﬂ-;héaafmﬁéiﬁt p;ﬁ;gg gdmb -to-tag
dﬁtﬂ}cﬁ ff?g'\ Peﬁspetc ve dl? Vll{kon !)Ls Ipc% SLI]QM A

is

e oo s £ e Y g0 o F s i
eficrypen felsdcldﬁmndvhmwéoringe"'efmfmmSZ’A) ¢ ﬁh‘iw’\’)\ﬁ“t"ﬁﬁ’ﬁte‘{’ he cam sl ot
126. @enkHObatisl iDBng@8f atrdacve duentigitgdnkrday is TPSnitied preit iPrmegig P/hen the pen
15’1I 8&5%@0?&%@ rd:gla? fix BRMEvuir@ldatithil e b 1 ;ma(thh p@tlhgmgtg ':g;ludes at buffer

e S eYperH Rotior ) @dlcan be
af"f‘l‘?%g@wm JrFet‘J’?t%ldzém %ﬁ% {krﬁufeﬁeéﬁ?ug{ e pi ece 114. The
temitepdFE- has t hree st ates of operatl on By tur
top 106 corkrellensiyh 190s meuesgicon thejsesond [FPRFEBIeRY &% "2«‘8J Wt 05 « ok
oS krith WBtraligGn tredledile aghitecturd afi ke @atrotler phipgd- Higss Gfshshap EPPiGations of
and neither ink-cartridge 118 nib 119 out nor stylus
120 nib 121 out 10 A second flex PCB 129, is nounted
on an el ectronics chassis 130 which sits within the
housi ng 102. The second flex PCB 129 nounts an
infrared LED 131 for providing infrared radiation for
projection onto the surface. An image sensor 132 is
provi ded nounted on the second flex PCB 129 for
receiving reflected radiation fromthe surface. The
second flex PCB 129 also nounts a radi o frequency chip
133, which includes an RF transmtter and RF
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~ provi H‘édmim

onto the imge sensor 132. Power supply wires 136

connect the conponents on the second flex PCB 129 to
battery contacts 137 which are nmounted within the cam
barrel 125. A terminal 138 connects to the battery
contacts 137 and the cambarrel 125. A three volt

r Ie battery 139 sits within the capapgr®borss
12‘&8%9@%& act with the battery contacts. An

i nduction charging coil 1403Ps mounted ab ?TEBQ e IR §
thg &E 0! 33 [the mapCBnsar 182 the wigspigf |51 {ER I Py %‘5“"6‘?“"%‘ Ly the IR force
sdagt LEDNY3, b3 Be fuicaserdsi ghootivdoid. The second fl ex PCB 129

al so R B s chip 19 &8s 4 idolftrg Broaeidet 11a1Busas6@ahbles the exchange of data

hegril: c%iqxlwg gg fill\'yf%;l %ontrgllgr cng B, %B;h In"grgor>d1|4‘)5ﬂlj 2GE KB BhAM M48tadd Bls0GRMAed. An

t
a@5¥ foid]g]&b‘émvfygmg és aﬂ@éeg tcTcar},vert ﬂ?e aXz}oig s161112ﬁ'om %e for e?enéog%(ét(#gdb 1 éM toa
dgitaip®@r mi nati on of the force being appli ed to the
sur f aseimiy sdnfoeingdre 152 ibterfadd with thesimgee spgsonj3p A tagsgeivereppgroljed 53 and
bRD&mﬂéuQ@lﬁ arb 4o lﬁt&i@ gi)ﬁerfade ght ma(‘j RFGHip i?@hxbkﬁncgn@mﬂlgﬁlrmi &5 and RF
re ors CJ 4 l@@&nﬂ% QYH. afilRRe0 on the siider OCKs
iqu dgf%il V\é. Ipracess%r 5)56 ca%hges fgd JE’(%?L? lo%a%]n dgtgq'orr]'éé ﬁ%ﬁ\ €he surface via the

ippgasyersgr 1& rnw?rrn@e {x)ﬁ%sensbretﬁotTﬁie ]%ﬁ?ﬂw LB L%%é li‘]% I]3 and 18 and handles
shorreahgd ded® cam@hlpqgon]_@thef Tegtio t@pspemgr lﬁ.’b Ittlh?em?gélh\ pirfy{[naf% (~éOMHz) general-
plpede@dC prodessdr. PEN CONTROLLER The pen 101 is arranged to

det er cerQﬁMsP& hthi rhrio@ived Eompdnnts thalicefvericythrol®r 133 dhd fabandircuit 154),

ulgagekselfsg" rm erface %9 i{;sh ?ﬂe‘%%’? 47 Qr)é 5121(@%1«\10{9 48 Jrenntggnl@d anfSIFIQer Biioller ASIC,

At"% Rﬁ Faaxponfnfs (lfFé:E‘a’F asg axtdﬁig re'soaaé L tandg Uﬁluc&)rs lgg)] ?re provndL(anLeys %te RF chip.
near e¥te inagrcsensdr isin CER gy CMR émagessensgy- P&‘ﬁ'@‘é‘él o} tpeBiRE T ﬁFaéa iR Eoeine
fidin SHomNE0R100 pixelshe200i200 ph@d. Moy miriguref GMAP indge sehsore gie Fayereigl available,
idhudidelus NRGnaPREkSGucdbdMog0d control ler chip 134. The
Cont r ?l'! ! & ol]grh\SE 152 étegélqlﬁéééeﬂgt§§aﬁtrn erQﬁ b&MatRityl v tlepentlhﬁxs not in
ni

t
-°€H‘a§‘twé§'i”t ﬂu:éaﬁe B&%yfovgaa 8& cattegcércult qﬂ) W% dh I{xom ors tFiefor e%gn?oﬁ Shgt'&k}ése 144 and

walfEs ypitfie pnttoB S 1341l the prvenHRREe] 15D °'taﬁ’é“ dﬁﬁ'he""fbl can transmit
t he dingirtdl trahsodived evtnavur(oaitsi ig Hhej wlicensad CAORMFHzetindt rormallo psert bot gprdless
t@eﬁ@nepa)gkl@gﬁgebf @rthe @hickdsdai 220z duais NTiGShHicaNg médialt (1$81) band, and uses

5% Qvgxp}ktoé annﬁ oﬁ{s&metec%éi tmﬂe lt\tt]'ﬁreﬂgﬂeek&rﬂuﬂcaﬁcﬁnge of a
SRR ol
for I’TEH an Wmﬁmi ehmbgcilmea( the 161 mcl;_(r)lr)pogtesl a§ Intﬁj‘;r%arty Asgoggnoraémh)t mt|l3r§1ce for

ves out of range, digit
SROFiRangs STTHNUPIENqY (Ffth "ebf““@éf“t\ﬂﬁ ¥ PR PITE™ pen 101 (the pen 101
Ci r CUlnta fugehet qmibbdinetatehegpert Of ifictules a eir pRRRgERTR! PCIETTHFTRMmAYgi Tt g normal
plakthof ekpbrato f . TRYEdelensharest el aye stibin infigurs 2end §in ghoteutiven
NDt i Ofye ‘BF&wLJﬂ%f ﬁygcteﬂfbﬁ;terﬁemﬁleﬁtﬁf@ erlBdimdnt A S Pint 10 W sdh@tmetion without

%C%ce(io }aceQOc?nﬁn ta% mlonmé g\‘\é’ Iol:atcfon @HQ ge%gnpgglat tl meer %eecﬂa'ldocﬁtioxe%g ID can

tlm'l la?j}:fém quf:c't erétlxelreéfﬁtrﬁrdhap ﬁpo%og on tge surface] Fotr F]xampq F]le é‘BPect is a user interface
inpfit elerhpat () Heomppod itto, H]ebthe_l_tng ofr_efncg I9pationdag grdgxbthesaﬁ:& &éhe mput element can
dreprieadnicaipitens:nof WO 2006/ 015414 PCT/ AU2005/ 001143

35 t Nghe BRe1GiibPmebs3Rd byl theacteRio@eersSe ERBOdT the 32pd yf disections is integrated with

0 a wbfR 11 1um nation LED 131,
r%s?]eﬂ tolq eggrro%ée%% g%ﬁg‘g@s Je;é’%ty%’;d gs{l)rﬁd th rilg‘gc%slﬁogsn '91‘11 a stroke are

phot otfr6 &8 S428 Po3¥rR °h B S2Ent FEIMTRP € I nc| udes
ce’whleci thopgh gosisiey meesigfy 2ccpmuates BTRSS 1 g S‘-’éﬁ%&?ﬁeée?“‘t“h@“’”""““m pically
hevé B 6 @io) ind chatirge dutyrivt vie erkecerplirhentrsaceyhulhisshebnt r ol | er
schip meﬂ,ﬂgﬁpmy 147 and a 512 KB DRAM 148 are -
3all so incld 5 anal og-to-digital converter 149
I's arrange to convert the anal og signal fromthe
force sensor photodiode 144 to a digital signal. An

i mage sensor interface 152 interfaces with the inage
sensor 132. A transceiver controller 153 and base
band circuit 154 are also included to interface with
the RF chip 133 which includes an RF circuit 155 and
RF resonators and inductors 156 connected to the
antenna 112. 10 The controlling processor 145 captures
and decodes | ocati on data fromtags fromthe surface

A P~ o~
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~The processor 145, digital transceiver conponents
(transcei ver controller 153 and baseband circuit 154),
15 i mage sensor interface 152, flash nenory 147 and
512KB DRAM 148 are integrated in a single controller
ASI C. Anal og RF conponents (RF circuit 155 and RF

r o0kl ss and inductors 156) are provi ded PCHAPHES/001143
separate RF chip. The inage sensor is a CCD or CMOS
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asGemBy 67d lish@ kel ¥ aimel@ muippoFt pradkéy endjitrigrgisportbdeforpand to ingefaceTy@ the powered axle
6RGE S b,AkoRd 2 FRSHSH A SfardlyimotonRwacEied.eharet ers in each of

t he X angle Y g se@n%ly I6ﬂﬂ:§ns§st§of'a@)§r§ﬁ§ 1SHax 18 65 with fa @R Cbuplin for the

glbeo‘:gqp{y F“BT’] 1 §?"H&°é“k%%m‘ljgg ?29 al?ls axﬂe%%uc%mycg ltleCgiuL Mhe@ nquch absorbs adhesive by :

capidary @MMUghm‘av]olPsef} aﬂ?e@@:u%%?%smw? t{)\ll geUﬁ wheelhwnh an ogigmg at kh% front.
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reStlof AL Ssenbly £136s (N HREN.AMG @ttier &bdsothe sBC elek! ¢y Qyghethesffogt of the molded
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over ¢ widel a %Lhméxlv@; ied (8 or® cdl edge on the
40 3 NE“Fﬁ]&‘E’sE"“ eN'T‘E@i %‘Es%rR'lr %E Tl PR Beent

ENERI ST v\cﬁrze}wfe ST B RO G OE T 3 I8 ey 05
vertical |l y-nounted net page wall printer 601 is shown

af ul | yerasgerdoomel in Figure 9. It prints netpages on
Letter/ A4 sized nedia using duplexed 8 h" MemetT "
print engi nes 602 and 603, as shown in Figures 10 and
ICa. It uses a straight paper path with the paper 604
passi ng through the dupl exed. print engi nes 602 and
603 which print both sides of a sheet sinultaneously,
in full color and with full bleed. 5 An integra

bi ndi ng assenbly 605 applies a strip of glue along one
edge of each printed sheet, allowing it to adhere to
the previous sheet when pressed against it. This
creates a final bound docunment 618 which can range in
t hi ckness from one sheet to several hundred sheets.
The repl aceabl e ink cartridge 627, shown in Figure 12
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inside the printer via a hose 639. This provides
filtered air to the printheads to prevent ingress of
mcro particles into the MenjetTM printheads 350
whi ch m ght otherw se clog the printhead nozzles. By
incorporating the air filter wthin the cartridge,

t hatd onal life of the filter is effeddriaerops/io01143
kk,%1<2(3J8;%t0 the life of the cartrldge The ink cartridge
is a fully recyclable

rodu % ca dere mg dtic s cards,
i o ik i e e g
smBeérer mil R tewpoRdeguip dsertiffautompfisallyidersit; Pisgs Wed&‘i’ B°preku
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(ali gﬁgg are o G319 confdmerS fof Bdigdubl itpre pegingrptich Yags the fokm gfse-called two-
d;g\%\ﬁl%nalsf:t c%ﬁs P Qcﬁc[ ﬂre&ggy {d&ln#c@cfon (ﬁiﬁ?ﬁ@ ol déedntae@lid of RFID tags, refer
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o ossibly via the ONS,

Lempaby GPMQ)eO'GQ?" Py g POt e%wﬁ X usid Slob ‘m il
Mhnr(‘gfbro&b&ﬂ’brb&mr&@h@ﬁwwedeby PMg, a’lﬂw pqwgylsth(&al? %th?qq?r,oal} ﬁxt PC man-
aEé?‘J'zﬂLn JB_QJI Blss, afd a APbidled! aoLes i Forg dG8IRH @iﬂmm@lﬂ’ﬁﬁgEPF”éferg? Besk, D.L.,
?[ Gplrbmcmﬂ’rocgct %ndeo(pﬁcm l\'fl‘lg o5 [tenedr 1aMdry 2008] MOtohteng & iwdlieh are herein
x?fg?oaqted %Pl érag éelfere ’H}% Auto- ‘il? Cenqep QJSZEﬂEdea ﬁ‘rap xﬁgCQQﬁL éBN toh@ the EPC to

-dethpmstrale wm‘)lyy Byirgen; the E‘Pg iarlcj §‘f"e‘f‘ 8{;%%9@& pne z?mg thd ﬁé%;romg Product

®ANOAD SndtrhesIayhl Tedantve Skmbet(EHy MIT pi- ‘Prcé‘r‘fi' MSrempsR %OOHD‘P%“@‘&&““ of
WK Sk BGeirDiBRrpord @IS icPH- réiende TS ERC émibiftaced % 5@?0]’%7' ay BN-UCC joint
effectlvely cap the glue wheel during periods of

:Mq:glt Ly \é: I§ pgé%?nqo%??ga] 3‘3‘ DL enfid ap@@g@@ inl hbhyOfobn3.€ThE IAUE-ID Center

Ve d s t version of the EPC

e e SEFESTEY Sy °°8'365?85 Aa"?%s Jeﬁ"e%m b'gle LSHD
15 biipe the odst ¢l REIB cagie fag inigiged; ip thp ghogt e B ‘88‘?"{“"’0"“8“8 i S oy &
dhRiRiRdinG BEaesbyerE 0B Sc 2zPRODYCTD ?MW“WO‘”) e coments of
\%QQQ,/C Qekertidcbepiheeh IbALISQREARR Fard3iescRon/tl b comeerfigly-available low-cost passive

i'dentification refers to the use of technol ogi es such

as her codes, magnetic stripe cards, snmartcards, and

RF transponders to (sem-)automati cal | y identi fy
objects to data processing systens w thout manual

keyi ng. For the purposes of automatic identification,
a product itemis comonly identified by a 12-digit 5
Uni ver sal Product Code (UPC), encoded machi ne-readably
in the formof a printed bar code. The npbst conmon
UPC nunbering systemincorporates a 5-digit

—
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reduce "shrinkage" due to | ost, stolen or spoiled
goods, inprove the efficiency of demand-driven
manufacturing and supply, facilitate the profiling of
product usage, and inprove the custoner experience.
There are two main contenders for individual item

t%%&gmﬁpti cal tags in the form of so-calrceduismelib
di'nensi onal bar codes, and radi o frequency

i dentification (RFID) tags.3%or a detailed EiaRb a0
R tadRpEfe o 914 &bz RIFIB gy Alieq Trehgplopy, @042 ﬁ%%é’?f%“ésf} oper g%%% ”!” . ib’:
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oA Giraktly Yho@i thaprivedt wov (ce. TR tibitsmcfe MEYsarpfed Syt [P = o
idhinel S BoRL Q@Y vik MiahdasoAobk- Hald JaBing @so oprizgallplEesfiep frertim gosition on the
S‘%%cg gflqhg‘ rarg%&%%m, 8 pgﬁaemetjownﬂa%(é&ﬁ&ﬁﬂ venefitt &P kiade inficeelity( dEsRByd earlier.
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{ 85Dl phiR@E)QMher meen28- bi t EPC man 30 ager, a 24-bit
wg%‘l)t%gbo ¢l ass aﬁg g 36-bit serial nunber. For a

258
4Bet aj ‘It’“%" AG(fespr iption of th S8l 1sQ spiPBAG of Uqle object ID
The ENSEIPBAIRE" it 4G gfé@%ﬁ RO by Rt o
2(Q) Tt Blearynic PO Codet (BRE) BB RO LB WAT EH™ ar'e herein o mber
of GQEPIDI 224 @dla ol wmbs 131 Tof revdeo BPEdentie At LRt B8 i
AT esd 6 NS thstihcd BABR IR . Ofn idlv@iuaGirddhét et The brbdact EPCREYPically
Jemnet r at G OTPak b Blodubilokss REHHHERN ThitsiidGn AbdictallIsrigrAN.UCC
Lg_r JEFCes "Brock D.st. i@t €grating the El ectronic
PeseaLFeaet Qo0 B3¢ "SR The d oba éTr a%\te}{E Lem. NuHhEHional 20)
Fi c OF T€, an
( GTI Nps shaven Pl ds POmEiaHioRE" f’(‘ﬁa\‘}aé; e 9 ‘éh, LNE" . onifies the tag's
ok @IS r@fon Bbidwhiies the airfese tegipneioraining s 14801 t"e BB ™ .
poditfdr §ﬁh‘n@ffc@&o€dﬂfe§sionﬂ_ RgonEdice ihSsuskaérin piesibreis @dsuﬁve EF’{@’F‘@HM“?“ ftem ‘
e B e By i sy oo it
A . e e wever, m n be -to-one withou
spesfigst s el &b © gte P ik advoc ; f

ongl'y te he e I
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LAGS th Qenr8, iaB plkerto fetoupihigmd b @liotatigngfropnecnFalmetergt 4giqn &g allocation.
description of lowcost RFID tag 40 characteristics,
refer to Sarnia, S., Towards the 5¢c Tag, MT Auto-1D
Center (Novenber 2001), the contents of which are
herei n i ncorporated by cross-reference. For a
description of a comrercially-avail abl e | ow cost
passi ve WD 2006/ 015414 PCT/ AU2005(001143 38 RFID tag,
refer to 915 MHz RFID Tag, Alien Technol ogy (2002),
the contents of which are herein incorporated by
cross-reference. For detailed description of the
64-bit EPC, refer to Brock, D.L., The Conpact
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10 Using an invisible (e.g. infrared) taggi ng schene

to uniquely identify a product item has the

significant advantage that it allows the entire

surface of a product to be tagged, or a significant

portion thereof, w thout inpinging on the graphic

dgl.80Rhiet he product’s packaging or | abel PCTgU2005f0011¥5e

entire product surface is tﬁgged, then the

orientation of the product doesn't affect. it e ;
Negegiab e Sgop T pIavcl diginsuipis i SIFPRST st ety o, o Bslrhdogions
iddntiffawitih theglgphl per@gesystemdvant age of a visible bar code is
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R
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HB4 Flay IRV the BANREifhifiged kidta/betorta griniirtz @egink, Bxd 2riprovisie variphls dpsy ip fge) €pe- The

pirigtg %y J)\Jgggoapal;ig’%\!ﬁ;aﬁngtpbagm %h@le _ﬂﬁzpﬂkemgn Metb‘eprovided by the host. For
many-to-one w thout conpromsing the utility of the

ot nnitag. For exanple, each panel of a product items
packagi ng could have a different region |ID 50.
Conversely, the ommitag nmay directly encode the item

ID, in which case the region ID 40 contains the item

ID, suitably prefixed to decouple itemID allocation

from general netpage region ID allocation. WO

2006/ 015414 PCT/ AU2005/ 001143 39 Note that the region

I D uni quely distinguishes the correspondi ng surface



10

15

20

25

30

35

40

For interoperability with the netpage system an
omitag 202 is a netpage tag 4, i.e. it has the

| ogi cal structure, physical |ayout and senmantics of a
net page tag. 10 When a net page sensing device such as
t he net page pen 101 i mages and decodes an omitag, it
USES20bdt§s4140Si tion and orientation of the tREGAUR05/Q03143
fie 3 of view and conbi nes Mﬂs with the position
encoded in the tag to e

ifs. . L5 inter may sim
exprgpfeqhs lost may pioH%e tPea;ﬁi.nter Afvsitgoarggse item iSl,) pﬁlorotggmmpg? 'ax{dlﬂgrbnnte y simply

the sensi Vi ce. IS .NoVe:
inerepieatttie e tem 1B WHgeprese| seststF P Yy Aregaer geie)ge H,“‘Sﬁ'{mﬁ@gge or other

stérdd@n&lay insdabdantd e drifterGridy proviie oswmcersbuniapsriter éh. i YR cepedheprinter reports
thl S5 R Ats JEPRE Rk Sonutd & recfalfdinﬁ by /e 5dstanp egl posi tion 4

sanpl e el rstglstﬁen ;}rqgrlm\‘()ebe Qafpab‘e'bﬁeatlihgrﬁ%f&éﬂgtiyé ildd I[pﬁinhl_ze 1aY¥h &b which

the o ﬁSI ‘nd i AN 1Pﬁ)r‘1' L henlietd t}:esoxﬁqunEto%%@l m a(Brfevious
theompipeseEsEiREPER R BERRE RPY IR "8aCh "3t T oke. st ﬁ{ ting, oo
mushfzmuritehep. Ferexamrketts itD AR @t gt I P S BF ALY ® ERG code, or
erf2dachi ing reidasy. h e fompedase lor erdnkescatiomidom optig! by cqdtssaner iy thedager case it
Yah. 2 §iake i s forwarded to the page server 10

(rj esp QHE,'fnkr?tlerema% @!ot Qbit &Qén&ﬁi% ktPitent 1B 6 oI AR, Fj: Q&rﬁﬂlﬁia’eﬁ@ becapable

€ o etz 1 | LS Oneoe en' € pro 0 nt_% > item ID in the

oflpmnéq.tkﬁ,l@f) g) ip ﬁxéfogxt (i? 6%%&1’ cod . rlo%/\p{lﬁna%tx J %gclt ol pDne

S Ke"1n te , to%@eﬁdescrlptlon.
foFrmaf 2 EXarppdeeor ofwriting th emdB £ PG BT REIUAES a hyper | i nk
sand todmeirstScekci Nt er sect s the zone of the hyperlink,

t hen feRefRiidhaypiciIRYlovsid B fouiet serve G résprase &t sfteglescaigvegs, €-g. when an
it %%?ch{mk,%ng oh EaﬁveQM@rdei itHKis kel A fola¥ @biantl Een the item s scanned at

T']yp.er Ln & (f‘rdn a%d ségﬂﬁrEﬂyWLsm éﬂ\ SRk de @G odid: Itdth, fing! bSih laser-
P(a“taflsﬂ?- P%ﬁ )}Sr I n{' er_whi ¢ rints oml' t 4 Ssarg)eqscgli (JQQS employed in the
biseit3Bscannisg ¢ 2B 3gF SO BEY AT P EACE” °ro?e a product
ndyefeptne, during or after product manufacture and/or

as s ek syown IntFighr® 163boBip GRxK sehnne 28 @ndfhangrhelfseapretAs? fFmppticasp scan data to
18 Qbuct!skrvel 551 CRPFHMLE sé¥er ey iindirh BGhumini @G PioluaLIGM Svepalttt rarpecp product

segvg]r;{p(tzt Ias]%?vrlx)g o?-téoga %gd%ug %}%ﬁcgt%h _setnMM_S@, aJhJcﬁ/mHSﬂ'fnﬂGneﬁ sharing of data with related

A o €1, i PR AP g5 Al BB e o e
PRGTIENaT, bit Bemapg IR PRCY SHYT mey R ngtified QA PRI K IY des
aiseal - onnTes-BAsemETSGE bmBacTERE 0di Nng of variable tag data
such Q%rogu@tgterg Qfdsd biRMag, FBKAgity®BActudl isifiBee hbsehigp lomtivzzblors@ides the same
]ervsgfq%r |ch§ a(s)zfm &nﬁneggggyal tag pattern at the dot
Lol Ut on of |t

. e printhead. The ori ! ¢ &Fhs any printed
add- of i BPe 4P ?%Taré]? g‘/\ﬁp?ﬁ Pl ﬂ{ g%ﬁ éa g%ﬁr)éll%ggrg% s ) ) ylil:ati:ms
safateanto ¢ Eogly differertingd FPRRICH S EECFERE @ BPIFARCLSR” BYS Ot het
WIIOHR picabfomiae furbex] s Erbdoat Thao apRicagipeinglyds FoRinBRPryshc: Hfomiption of various
K (bt Rl in¥rSatibrf) EbolEME sty 8s; retif telaghmtodgrtapphbycdstes; 30fcing instructions;
rgc’:lalmtkcgsg Pl%ghlé §Jn¥s; er%h%! cgﬂétwﬁsfﬁhﬁﬁﬁﬁnjﬁwkre@ﬁgég ﬁ@ﬁhsbdh @s in the case
Ry o boads: ta ever Yl 0 Mol NSsadifd A inddect RAEERHELINE on thifother hand,
0%%{)”‘ EOB%ST%'SFT)’CS"HV% gopf d% Efe gl[\}a)'(r ! gb& rg nQi%grgnltiétPe?ED baré%etohm‘;ls-paﬁred item
ths@rofuciaeainedt ypifterggaret e SERE” Heans, 1 hus an gmitag
Ip,rthqntth;rbmdjntqﬁ irgcp[matipmrfayia'nfi@ds gﬁ?fe"ﬁ‘f 5;Ctke Bfomqtfoln I,ﬁialve:ry evice, whi y

sRRE Indrdayé 116 admplehits (Fitta 0r egnariceck praffe irqqjredifopjistication pfitie Ailiyepy device user

Msgd for variable data printing, such as a

:: ﬁnv *[rj]E“iVeg na Iwmtn? Wet%re Eglﬁ%,gdlrwlﬂ,n@ér%e e bildKinSxanipleb. AbvNer, it lilof course
e poOSes of e fallown [ SCUSS -
be eppreFiaEA B s VBT AR R EPBHE S il o RS bl e spng or e
itventior3& ddfined ingig eccempindiing defnsont o t he it em packagi ng in
general, or directly onto the item surface.

ernore, any reference to an itemID 215 is
%@ee—nded 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 variable
text and graphics as well as itemids for inclusion in
the omitags. The host nmay provide real-tinme control
over the printer, whereby it provides the printer with
data in real tinme as printing proceeds. As an
opti m sation, the 40 host may provide the printer with
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5 Alternatively still, the printer may be capabl e of
reading a pre-existing itemID fromthe | abel onto
which the omitags are being printed, assum ng the
uni que I D has been applied in sone formto the | abe
during a previous manufacturing step. For exanple,
t 06 bk /B0 My al ready be present in the POT/AV2065/081143
vi si bl'e 2D bar code, or eggoded inan RFID tag. In
the fornmer case the printer ' can incl.u ; IbSomtionbar
code the folkaying pxampiepy vt HPleSREF R ATF ™ §§de°°?vfm'°"% R@H@Eﬁ Aﬁgﬁ,aor?
waiRichglD firse Btkeved by BOcoTFtvEon|eilog B-erin REESHCEE E35 “BEP'L R H r‘ dgptesan
absﬁrﬁf&ﬂﬁﬁéorﬂghetvlﬂ%1Lgts§amfk.[}_. in other forms. For exanple, it
may be capable of printing the itemID in the form of
a 2D bar code, or_of printi t.he inPorfe UIRHILE on
of e fﬁ"?“@ﬁf‘f‘?fﬂe’isﬂf"‘laﬁ%‘%m?o(‘inrd?n{]g?“ ‘ ga alr‘pr%% ggé:édgg € .o QL vOF <abie
cacandpithalagy ripg (e a2 F 5™ B! 39 W Y HBYXdF SRS ¥ Bl R Ce R B
undeBh readtioficofaividils THaBis AN NG the tanver iof s EILPTPFF SYoFIIculs siegreral’y
berbe?Poha i Qe hNR+REAAUQRY. server in response to situated
scan events, e.g. when an 15 itemis scanned into
i nventory on delivery; when e itemis placed on a
retail shelf; and when the i¥ @m i s scanned at poi nt
of sale. Both fixed and hand.fiel d scanners nay be used
to scan onm tagged product#' B, Uusing both |aser-
based Anni i ASENS QY - based scanni ng,
usi ng ar Pofoetde @Q G as enpl oyed in
the netpage pen. As shown ip(Fi dure 16, both a fi xed
scanner , 254 and a hand- hel d aneEye?52 conmuni cat e
scan. data to 20 the progducthygerver 251. The product
server - may in turn co ni cate product item event data
to a peer product sefssetofnrrs©%hown), or to a product
application server 250, which may inplenent sharing of
data with rebate product servers. For exdaupfe, stock
novenent s hin a retail sunermybere£$
| ocal |y on e retail store's product sedypr, but the
manuf act ur ﬁ/ﬁ product server may be notif4 &4 once a

produet~ dorl oy sphd, . 4. BN TG BASEOAETENSE S e
| RPFE > roduct item whose | 1]

packagi ng "of

\

aci ual surface has been omi t¥
provi des thgp)same |evel of interactivity any ot her
net page. Thgnpe is a strong case to be nad or

net page- congdadi bl e product taggi ng. Net pagectwir ns any
printed surface into a finely differemntimadad
graphi cal user interface akin to a Wb spages+camd-t her e
are many applications which nap nicely onto the
surface of a product. These applications include
o SWerasiinig " EtRPer™ 6P fat i on of various 30 Ki NAS |+ vas treated
A Grime suiptrignrgd.>ramihampdisebaiile (2 O8 RITGD R LTG0 mL) wes treate
arbrsk PG soltie b @Ehiuprcmelide® 8 g; 00Esanob yn nigralterzane (18 @k\pt 0i6f - (bath) under
il B8 ToHGe R Aiion theGGloh mke IS pecanfo IhénybkREusgadTBE; brown in colour. The
reteu?ité%rolg{]o? g%sﬁ,%ﬁe$§t a(}gleog g,f‘fﬂ?) fJSIEg ﬁ&gg@wf&mxﬁﬁr itsligéage black in colour.. The reaction

[ he, ¢ . Sit .
igocis: SPREASPRIPTEIGUIET A OGS e Bg e kR s
cdTe86 agiilmgon. Bastheiwitt] poriene t(10pl @) apkthen dpfepepe (5 b fyferdyipe under high
v uRENcARRNGhs obtainkteas Phind itk bovida G ehgndiused writhgit fuftksr Rupificptigp i @ubseauent
such b Dot f 576w 7ARGisésS 1ega@ntsboatieravs 20. bar code
ﬁ??’%ﬁﬁ?%?%)g?ornp’géﬁ??g%%’sl D, then the burden of
bhﬂﬁg&ﬂption navigation is transferred to the
iSHHB¥ L i on delivery device, which may 35
significantly increase the conplexity of the user
experience or the required sophistication of the
delivery device user interface. The invention wll
now be described with reference to the follow ng
exanpl es. However, it wll of course be appreciated
that this invention may be enbodied in nany ot her
forms without departing fromthe scope of the
invention, as defined in the acconpanying clains. 40

L ALN Nt NUAr=AaaA A p— p——— Al NN =] NN oA A
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wavel ength first, followed by the corresponding | og
c,, in parentheses. For exanple, "760 (5.11)" denotes
an absorption at 760 nmhaving a log enme" of 5.11. 5
In the foll ow ng schenme, sul fonated conpounds 2, 3 and
3a are represented having one sul fonyl group on each

hth seﬁe ring (i.e. nl =1, n2 = 1, n3 Pclastukonrii=
1)"p ver t he degree of sul fonation may be vari abl e
under the reaction conditiofs and it is understood
ywisatert Ne nunber of sul fonyl groups per dye nolecule is
A ,gg,a,ewfkamcr REE MM midiorin dleudn (§ ML)avas heped pr SO-FF3 G fpaeh) Lo by 0 mingnder
asﬁw Qi}ln,m.%n A&‘J\lcoor% Qwale%rrm waC0oely affeROBe/@eNANPLY) with
Mh vaabdatfo 8. Qfril aSi@RMNERIBted with a

Vi smleg ﬁ’ ting mixtur on% |
mmofmher PGP aysilgwyg%wg@;udéﬁ mawg\h*%gka ﬁ?ni ﬁiﬁ%@hl d
1o koD GIHBEIDF HATBRMSA oBgnd I PO PG TFA G Hrves: 1he
soﬁmm&} aeuere e i weer (6 MO hClentrifbged) Thetshperpatgt llg%vﬁérﬁrgqvaiﬁnddtfe
resrﬂpalsw chHfﬁ%QJo gé %Fe&gm ith Wit (3(x92 OL)PDP% ErhaDG/Bhen@ |x } 2 iy, and ether

rObenzen s i aem& S48uum to
@i'3 L) aThe esfidy OS5 PR ?ﬂ( On? ??Qa Jg{}'? @Jefﬁ(i" : a"é 7 f?‘gﬁ 15605 om
givemkigrk tirawn paviler 950 Blzien ©MSPDTIRTy “%{{‘Bféﬂ lsgld? ‘(3 %t ﬁ) m,
1nitrogen. During the addition the reaction m xture
S | O\Mo%erQ&Qﬁm%ulgmg% SdshieRNSrobas: Kniday owmidd (1S B0 wenadded dropwise
to -?H@OH g\lg%&-l {H‘ g%h(? 40 ?gmm%om%p%@\tndezp&w(&re@rb 'o’ltniﬁ')gerf Dife

tInEI

[+ 1 Quﬁ] (;Etle
rewérmqtghwas ﬁpggta[ﬂ() Cm o&%}bfﬂérdv%{cl?nm it was cgoife%kg% f%iseq»"at‘roS eex2—4)2 o
thidiy} itordd werirdrioved Enddr Espsed PSS ﬂ*jwnaﬁrr*"“l“ﬂé°“ﬁn< %% Plofg
arh @6 nigOhdugh Was  col l ected by filtration, washing with
acetone (100 m) and then hot acetone (50 m). After
")a""%/f”%g‘” der..high 20 vacuum NCAICI | was obtained as

fac féd onder t 1€ hitrogen.

NeAIEI(F99 @t Y7 Bl s §"@‘5‘§’é ke osr.?i)oﬂlc zich gzs USGE Wt 569%23 C (}j{:ﬂ% o8 i ii,,g
Tlleﬁhrc@( KdBetipn ﬂ@lgmwasgmm icepang Mutedmgghlonifag 4 \; m Il s§ g

T3NesrefGlyipoured ajo cEttifral disthut $tn(2AA@LDIO OB @igag(lﬁashmg with more ether (225

mE CH AGR0BhR Q:lplaé%n wi Qlowédyo hd fbr 10 emthén the Fapsmtas| ligyid vy decanted.

T}él\?cl:'esré - wa%ed »{)Ttg etﬁ’ep(zd@ﬁ% hd ihdR 112 ki Was GedantEh. ) A fksr vbl@gtotather (200

;wahgjdﬁédsgélg fetid ﬂfl {,h%nrthe w'nole[ was I‘llterép mrgrlgpa MEL@@ Etass ﬂnngll 1AWV esuitikg®RMsolid

ti
whs wethest censesgtzehs ViEneihgy (149 OOl TP egi'&%* DL ot solid ws
riir@HQ i iet@it (50 Mgy filidrisegie St splpdn@lSﬁq)n%leé(ntg 2, as dned under high

il 6 bHARGGHerld. O, Macomsm) tenea. 4 ml and then
V?C?‘llmfagr at ed vvlthga %r m xture of ether (200 ni),

absol ut e et hanol gS C% and 95% et hanol (10 rrL)
opffotmstion gf hegulpraey e 8 “FiMFR“H1 ack solid to se

T Igd@rosuEigniratid B (QARPINCNGE (ﬁEéﬁh@%g)o@Fm%ﬂﬁadeﬁcﬂ%"g |ma(g)t was suspended in
p&rfdﬁ@ @180 WEY ®ithl BBy BdceV | Wates YIOI migyevas Tineeddep) caygingiyhegmigture to become a
rgol%éngmém ngeJ;] Sdiltién€ ;%@&ﬁqﬁrd @a.n gW&B ﬁﬁloleﬁs 4atie)i albanchce and then the whole

V\tahsé}rerd Iat roo etedmpera-trurr]ee forsﬁq\p %’ierg @us%ﬂg thi ﬂyg&iHe Qrasvr@%veﬁ @m\ﬁ%ﬂvaaﬂrd at 60-70 °C
(bath) and the moist crude product was triturated with ethanol/ether (20:80, 2 x 50 mL) and the brown supermnatant
liquid was decanted. This process was repeated consecutively with dichloromethane/ether (50:50, 50 mL), and ether
(2 x 30 mL). More ether (50 mL) was added and the whole was filtered through a sintered glass funnel, washing
with ethanol/ether (2 x 30 mL) and then ether (2 x 30 mL). Aﬁer being dried under high vacuum the sulfonamide,
(4-MeOC6H,,NHSOz),,Nr:AIOH (n = 2-4) 3a, was obtained as a fine dark green/black powder (6.40 2)s Amex (DMSO)
795 nm.
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15

resuspensi on/ centrifugati on process was repeated with

water (3 x 12 nL), 20%ethanol/ether (2 x 12 nlL), and

ether (2 x 12 nmL). The solid, (HOSO )"NcAIOH (n =

2-4) was dried under N2 overnight and then under high

vacuumto 10, give a dark brown powder (0.50 g), Xm,,

(DI\/B%IO%% run; IR (KBr) 611 s, 1170m 136@e1/alz0b5/Hmi143

1887 Os cm Conversion to the sulfonyl chloride

was achieve as follows: Thi8nyl chloride (0.5 nL) was
d) Bedekgioh ok pihasie 3R AIMEBERF I H (n = 24) (100 ny;

A5 i s

- TheorbsulldiRlagid 28CISOMeMAHNPLHEL U B 4{pn1§@rwaadxsgqlvw ByFiging

(Gd' nQ.Q Gl cooTKhQn icd t@g"?ddbﬁdr%ed’ﬁbmtom’neﬂmmsz -@fd-rred at 90 C
mﬁ&@ge%ozgi)%hoxy)fﬁoxy)aﬂnm%wrJ L\Nmm 1., kdsyXRin, bt v.\R&ik6a) M d; SralleaR. E.;

YR SeadtiGT AR
Togrnigdr e H§eStF Pe ’s%ﬁ?%éﬂ%]? zoglﬁée{;émgnla fisd%(g& giag)(cﬁg '09}-
stigee@htSOR Yempireipecti2 b pd thempropkpp 35 deseriied in o
csnmmmwcmm) (n AR-0)3b S irgs arten btk ek {7d7 R EMSPLT?
57 mml) was heated in chlorosulfonic acid (25 m_)
3280-90 C (bath) under nitrogen. 20 The

|t
% thdwmdles | on m xtu Rl edthuiatidn@8shown in
Thapulfppaipf 36’@&?”6‘71 ff° %“fﬁ% CW frﬁcgstesgsmowfgﬁ ::@ S erta;ldndgalysed by
theTable. rvemlafd’&’r‘@famnf“ﬁd‘ﬁ G‘PFé?Ef" FHPEE 8] pgo (Sl fy % % |
refbtned spde@5@pyItLaly § with dntegravs erhire) The gwnted RaRe RARHR ‘F‘é‘“ amp
(lﬁi\p)%r a d(st?m%5of 361 for a [dBofN BIU bﬁﬂnm@s trhediolintiry p@'ﬁﬂ%ﬁhwm decreased
b 2§gy\§d st and for 10 mn and then the supernatant

W RS decanted. The residue was washed with nore

et her (200 nL) and then the ether was decanted. A
Tébier Ipireink fgrobletiee of et her (200 _nml) was added to the

ki and then the whole was filtered t|Hfough a
‘W@W. he resulting bljaskweol id 2§
consecutively with ether (100 nL), water| (2
p‘i%ye'%d"de%ﬂj And et her (3 x 50 nL). The moigst solid was
LePeefeat ed with acetone (50 nl) and filfered again.
gifdeel solid, (CLSO2)"NcAICH (n = 2-4) 2, s dried under
uiaaa,gdaegwﬂﬁamqmﬂamerobt ained as a bl ack poyder (5.11 g),
t,,At,‘,yk,mgbk(l;pl\/BO) 798 am c¢) Formation of the! sul fonani de
Lﬁyl N&%Aﬂdmxé’cﬁbxﬁé&%s&d}m osul foniclacid 2

4.88 obt a ned as
bﬂa%bé?‘eir 8%omsedW?thp s\ﬁnoz‘ @?lc&endedg? R—Py et1re \J.UO IIL)
with cooling in ice. Vﬁter (10 nmL) was then added
causing the m xture to becone a honpbgeneous dark
green sol ution. p-Mthoxyaniline (3.13 g; 25.4 mol)
was added all at once and then the whole was stirred
at roomtenperature for 2 h. After this tine the
pyri di ne was renoved under high vacuum at 60-70 C
(bath) and the noist crude product was triturated wth
et hanol /ether (20:80, 2 x 50 nL) and the brown
supernatant 35 liquid was decanted. This process was
repeat ed consecutively with dichl oronethane/ et her
(50:50, 50 n.), and ether (2 x 30 nL). Mre ether (50
nm.) was added and the whole was filtered through a
sintered gl ass funnel, washing wth ethanol/ether (2
x 30 nmL) and then ether (2 x 30 nL). After being dried
under hi gh vacuum t he sul f onam de,

(4- McOC6HANHSO02) , NcAIOH (n = 2-4) 3a, was obtai ned as
a fine dark green/black powder (6.40 g), a,"" (DMVSO
795 nm 40 WD 2006/ 015414 PCT/ AU2005/ 001143 43 d
Formati on of the sulfonam de 3b R =

4-[ MeQ( CH2CH20) hJC6H4 The chl orosul fonic acid 2
(ASAR)"NCAIOH (n = 2-4) (5.11 g; 4.44 mol) was

di ssolved in pyridine (100 nL) and water (10 nL) wth
cooling inice to give-a dark green solution and then
4-(2-(2-(2- nethoxyet hoxy) et hoxy) et hoxy)aniline [ Bahr,
J. L.; Yang, J.; Kosynkin, D. V.; Broni kowski, M J.;
Smal ley, It. E.; 5 Tour, J. M J Am Chem Soc. 2001,
123, 6536-6542] (7.2 g; 28.2 mol) was added. The
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10 The sul fonam de 3a, prepared according to the above
procedure, was dissolved in the ink formulation as
shown in the Table. A rectangular block was printed
with an Epson C61 printer on photoquality inkjet paper
and anal ysed by reflectance spectroscopy (Cary 5 with
i ntegrating sphere). The printed paper was irradi ated
with a tungsten lanmp (150 Wh at a distance of 30 cm
for a total of 113 h. During this time the intensity
of the NWR absorbance decreased by ca. 25% (Figure
GaMS 15 Table: Inkjet ink fornulation constituent 6/0
(4- McOC6HANHSO2) nNCAICH (n = 2-4) 3a 0.3 (wv)

pol y&é inybserbies igphpaahanddPe G formbuja2y: hexanedi ol 6 gl ycero

6 triethyleng glycol nononethyl ether 2 twwgthylene

glycol I 2,4 9-tetranet hyl - 5- dec,ne 4, 7

et hoxyl at e (5 C}D O. sed
wat er (pH

| R-absor bi Wht
W2 -~ |- \ N
N2\ NWi4i~ Wy Rz s sel ected

Ti (A) (A2), Al ( 1
Mi(A ), Fe, Fe(A'), Cgi Ni, \ 'X)(A'
Pb, Pb(A)(A2), Pd amd Pt; AM_and A2Nare axi al

| i gands, which nay be the séne or dlfferent, and are
sel ected from® : rrophi | i ¢

i gand and/or a ing cof aci al
interactions; R or C.,2

al koxy; R is

)

wherein
MmmmmdMmﬁmwmxmmwﬂxmmmM&mmmﬁaﬁmwﬂxhqamwﬁxwxWAMNL
Mn, Mn(A"), Fe, Fe(A"), Co, Ni, Cu, Zn, Sn, Sn(A")(A?), Pb, Pb(A')(A’), Pd and Pt;

A' and A? are axial ligands, which may be the same or different, and are selected from —OH, halogen, -OR%, a
hydrophilic ligand and/or a ligand suitable for reducing cofacial interactions;

R' and R? are selected from H or C;.iz alkoxy;

R? is selected from C,.; alkyl, Cs.iz aryl, Cs.; arylalkyl or Si(R)(R")(R®); and

R*, RY and R? may be the same or different and are selected from C\.1» alkyl, Cs.jp aryl, Cs.pz arylalkyl, Cy;, alkoxy,
Cs.1p aryloxy or Cs.y, arylalkoxy;

W is -SO,NHR”;

nlis0,1,20r3;

n2is0,1,20r3;

n3is0,1,20r3;

ndis0,1,2o0r3;

provided that at least one of nl, n2, n3 or n4 is greater than 0; and

R? is of formula (V):

IRBO10
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R, R and R may be the same or different and are
selected fromdC -12 al kyl, C5-,2 aryl, GCs-,2
arylal kyl, C,.,2 al koxy, C5-12 aryloxy or C5-,
aryl al koxy; 15 Wis-SO2NHRP; nl is 0, 1, 2 or 3; n2
is 0, 1, 2 or 3; n3is0, 1,2 or 3; n4is0, 1,2 or 3;
20 provided that at least one of nl, n2, n3 or n4 is
greater than 0; and RP is gg formula (V): | RB0O10 45
00 wherein: MR3is H C4 y or-(OCH, CHZ) dOR;
dis an integer from2 toJ50900; aRd 5 Ris H Cl4 al kyl
or C(OC, .g alkyl. N 2. claim1, wherein
R and R are both H N The of claiml,
wherein R and R are both C X al koxy. 0 10 4. The
dye of claim1, wherein Mis Si(¢A ) (A ), Ge(A)(A),
G(A), AI(A), M(A), Fe(A or Sn(A)(A). 5. The
weppee: of claim|. wherein Mis AI(A). 15 6. The dye of
R4 12O dkoxyWheEO@HL.CHMOR%and/ or A' is O, OH or a | i gand of
dfsqmgt,am,c\mm and -0- (CH2) gt (CH2)P3-O-Pt  (I11a)
R lsﬁc W(ylorc%)c. two or nore branching positions; 20
= dependent ly selected fromH, a
hydrophlllc nnlety or a branched noiety; g is an
2j nt etyedye ficlim!2hergn BeandR a ol o an jnteger fromito 6;
and each p' is independently selected fromO or an
3i Nt €@y bic@m1 ] whtran B anddBardbon Thelkdye of claim 6, wherein
C is aCatom an Natom a Si atom a C, .g al kyl
resi du ] b A ReRYA" or Sn(A'YAY.
resi@&‘@”fé'a'ﬁ m’am 'S%QL l)((?() Ge(Agé‘ )%3)e'?£1 )nglnseZ%( 3 or
4. 30 9. The dye of cI aim6, wherein A° and/or A is a
spentﬁuedyybﬂvtamlo#hefdewsv‘é\(t‘\l)ve a triethanol an ne
derivative, a phlorogl uci noI derivative, or a
63, 5- i Y - RxMbaB&Y A’ Adis @hod), ala i neatdbMemula B An i nkj et
|nk conprising a dye according to claiml. IRBOO

_0_(CHz)q1%T(CH2)p1—O*P1 :
g

(11la)

wherein:

¢’ has two or more branching positions; |
each P' is independently selected from H, a hydrophilic moiety or a branched moiety;
g' is an integer from 2 to 8; ’

q' is 0 or an integer from 1 to 6; and

each p' is independently selected from O or an integer from 1 to 6.

7. The dye of ¢laim 6, wherein C'is a C atom, an N atom, a Si atom, a C,5 alkyl residue, a Cs.4 cycloalkyl

residue, or a pheny! residue.
8. The dye of claim 6, wherein g is2,3or4.

9. The dye of claim 6, wherein A' and/or A” is a pentaerythritol derivative, a triethanolamine derivative, a

phloroglucinol derivative, or a 3,5-dihydroxybenzyl alcohol derivative .

10. An inkjet ink comprising a dye according to claim 1.

IRBO10
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46 00 0 11, An inkjet ink conprising a dye according
to claiml and a singlet oxygen quencher. 0 12. A
nmet hod of enabling entry of data into a conputer
systemvia a printed form the form containing human-
ti 5 readabl e information and machi ne-readabl e coded
data, the coded data being indicative of an identity
of the form .-r and of a plurality of reference
points of the form the nmethod including the steps of.

receiving, in the conputer systemand from a sensing
IdeviAndnkici itk geerstine A e o “B“grme%aé{'i/ i ‘ﬁags'"? % e Fa guﬁrtwﬁe{'y of the
formand a position of the sensing device relative to
11 he £ didd of thginsensi fag intbevinpetsr syt pia Piripteddetm, t fogpcontaining human-
reQzﬁﬁer R diBn anPRShitelrQBbbIE Bkl Be dod tdh@eifeGridigtivegpem @ity iof il form
U UL Gl RS ol B8k, OGR! D coded
- caiving=ia £h Y egm' from a 3¢ ing%g}c):e, n%c in )ég r? qlld%% i(fegt% the

t he FeadrecAie HEPHAYE™ B TPasLt eshe- T el & ot 1 he I or m.
&am@dawNWEp@me@ﬁ%gwwﬁﬁmﬁh@meﬁﬂbmi%Wm%?gFéﬂF”ﬁﬁdP@H??““
pSRbHERe1file (& rormeicR e iha gdickat datasing o leastedmg pidke codefd dpthie  at

| eaSiEe_m%x‘?g, in gr;gclof&Lu%lbgstem%pm%rth@inﬁ‘icaﬁ@idda’ Qﬂlﬁbﬁﬁle dtalto&.he f’org; and P
conpri ses a . S9L0LN Prefabsdd thBlatheast o

N 15“T§?m%mﬁ5€ﬁ3§“8”m%ﬁé t%ﬁg“@ﬁ??% ngﬁéta into a
figdbmput er systemvia a printed form the form
wo@dt saiil ¢viied detatvorrreisss aniReabebaivg & PFrBterfitd™on and

machi ne-readabl e coded data, the coded data being
1!’,. ndi £ ﬁgtl;oyg" e&glinééntr}l & aslint et} s@m O a ]Hﬁﬂd foranheform toni@ining human-
ren%&l‘giggrmlatgg elmldl d Lcﬂ%—r‘éaﬁa%? §otd%|%§a, ng code!a @aga%lslygl ilﬂigaﬁvé d.'t‘atte.nﬁ)ne field of the
e8npl er_sys?en1an_ roma sensing device, indicating
frathy metRg SR8 §° ¥ RE T at | east one field . and including oo
MOV ereiibe. e PP el G TIRGVRTHRETEV G e WRREIRY " devT Ce
afdelcRtibg\@venent tahesedrdiemovetnbreol the prasing dpvighag/ftizado theferm, fraqysing device.
JIDVE k4 Fefahvaloitnd @rrd, Genériligy theQiitiMecagBHGI aitidasngne fidiiaisickat lgpst some of the
ccr;de(g? L gnld Qgerﬁ'ﬁé Q )l reéar@@éi‘s oQﬂﬁ)virﬂe_ﬁlre@tiM&i thtGoraitand €ast sone

OF t.ﬁe co edt data and geper i i L1589 BIAH alghst one

't s BRAHTARETE T TRt Pa LBy Ha iy A
feldterpreting, in the conputer system at |east sone of
vihabitkail prddddad commyiscslanti Rrabsesbing yepespréitedscd! sai d at | east

one field, wherein said coded data conprises an

l:z}rf:; ﬁgéﬁg@ Ioirelﬂab r Frﬁ@gﬁjﬁf o Qggblgeé‘ !ti;&lé Eﬁ:ogctégnégizro&dﬁct item having a
i ini - eln a ing- d ; Hed data bein
PEYISE e\cl‘imé'"'ﬁgh b’?’aé’d%?:a | ornalld O oduet. | tem havin ga P

te t he
insifcpting o e ideTinfRA P U IR, ”i’fi"l%c’dh'lﬁlr‘i‘ﬂ e &88bl e i nformati on
@nd reohi mekrenteaisten oo Hetk sesivadeviendicgipgrialy eaping hdpiRy°f the
Hro@td:l Al singfievae whet @Rtd ib a1 opfatitep@itiprraaiveog thd prodyy) iter,[generating the
ir%StQQ%tah&%LtlﬁqgtQgegfgx@%ogetdefga?'an@f (a) VSCG! ving, 'gn the
conmput er S em an . Gk lafihg b @R brbdd@ item,
Bat PRSP RS TR By B AR e e
vhprein sid pedididee qBRrisE @ IRGERPe AT A6 8™ SR oper at i ve ‘
position relative to the product item generating the
isndi @akthdagreadting rds®iang dad from @ asiput® enstem 0 2 proHist itemychs prodygi figm having
ey ged_(ﬂpaaqe Ecﬁﬁ@inéﬂumgqma&aﬂ? a0 403} Hxﬁc@ﬁe-nﬁay!&.te @divdaimd thei@ded gata being
Lhe. i ndicat! ng. dat fel (U RAIALLAR FeekAbi ng to the
BIEOLEe” Item - Wher el h sai d coded data cONRi&8Se Ay of the
MR- aFEdinBity UPETLEEBPAIHY Sf"é‘“%:‘i%é{_?e’rh T %% 15. g met hod .
dduceivabbeispgnerdesics. iwesp alpeetip an@BRradvePPSYIR "HR X ORBTA WP S SEER e
iMdicating daRfue iadast botneeNthe tdded dpx oduct it em having a printed
surface containi ng human-readabl e i nformati on and
KB ne-readabl e coded data, the coded data being
indicative of an identity of the product item the
nmet hod i ncluding the steps of. (a) receiving, in the
conput er system and from a sensing device, indicating
data regarding the identity of the product item the
sensi ng devi ce, when placed in an operative position
relative to the product item generating the 40
i ndi cating data using at |east sone of the coded dat a;
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| RBO10 47 (b) retrieving, in the conmputer system and
using the indicating data, information relating to the
product item 00 and (c) outputting, fromthe
conmput er systemand to an output device, the
information relating to the product item the output
devi ce selected fromthe group conprising a display
device and a printing devic 5 wherein said coded

dat a CoPt L SES, AN 4 § IQI' 3 l%yigt Q%Qﬁ[c‘i' Jikg ttdlhe(b]'oajcﬂﬂ:m'
ieying, iR th u%'ss m al 1%t indivati a, ionlr ng ;
(b)l_ remewg IN € c&np y 8 "BEAEO
and .
(c) 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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