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SYNTHETI CALLY EXPEDI ENT WATER- DI SPERSI BLE | R DYES
Field of the Invention The present application relates
wo eovsnissas ed (I R) dyes, in particular near-|R BgEAD2005/001143

whi ch are synthetically accessible in high yield and

whi ch are dispersible in an aqueous ink base. It has

been devel oped prinmarily to allow facile preparation

of dyes synrHaivica LY EXFEEDIERT WHIER-DiSPERSIBBEAR @ry@snd of

the Invention IR absorbing dyes have nunerous

appl i cations, such as optical recordi ng systens,
_EM£&m%Q$mmEWW|tlng di spl ays, laser filters, infrared

ph@bﬁ%ﬂ@ﬁ])éatlomte@ al mfﬂﬂ:g kIRSl%@ted eri)‘értlaﬂldi‘ n§af-IRdykd) Ghich are synthetlcally
esirable for
accesmbley 19 llglg)éflx gnﬁi th{c arg dispe rs§b € 11(1)%1 q%eB\és dlirgleqa I?as ge ﬁevelo% Prlrpﬁl]y to allow

facile plamarqﬂhleofdmss'stla@ﬂfomv@Ilréwgmkﬁs of sem conduct or |lasers
(e.g. between about 700 and 2000 run, preferably
be en about 700 and 1000 nm). In optical recording
Backerqu I9§WoN £ or exanpl e, gal | i um al umi ni um ar seni de
(1Baebdoredne dpes tlavie nehhernys S {IiG, deh ¢4 apRal weoodi sysesre thermal evriting displays,

Jaser filldfs Ciﬁﬂra}‘edlﬁﬁﬁ%ra%ﬁy hlgcgm apPIREE G EMd pﬁmg h%wanmqsr&eaﬁme for the dyes used in
i cati on of yes Is Iinin suc rintin

these aﬂpﬁ%’é ons tprhavesiropg étﬁ%“’%ﬂ’fé“ ‘Pee‘tef"“é\?btf‘e “6‘?‘“8{‘ g P‘teEPg“F Sif ifF“l‘fﬁT‘ﬁ“S?f lasers (e.g.
betweer aboyd 7O0rdn&2D0d mnmdf&bpfcbbttwle@ub@r 109 ahd1®OF tngnih optialfraniding &thnology, for

examplc.g gﬁlm a@]‘nﬂﬁ%a@séld& &QAD\% $¥hd gﬁx pL&Shl&%ﬁleJlO& 'l'aké]; a?éjmdel)a used as light

anna r codes. Bar codes are typically print
SourceSont 0 tags or | abels associated with a particul ar
PAmEheiCinp@tatt apyitdrian 6F TR Bfe®Is iMbihks Qiichaild Pritting ies. THeGEtAGE and retrieval of

digital 1§fgt%g 1%Sn Frin?e]d Ifoqrg nstpla%lymarlg rrgxi%ﬁang Acfhlﬁl%% eﬁagn %? thgrte%hn%?bg)a!s ¥ use of

printed, lggapxﬁlgle barspdss- @aq cp@hfre typiegtly arinted-oRte dags or-pﬁ)éls %‘Sé%im?é pvith a particular product
and conEa)bﬁth@iahdﬁ ab&ulipé pr&ﬁl& s’ﬂEh ds EQdéhhtyl pi€bic. @Qr o@des are RING/ prmted in lines of

visible bl?,? f OC q etﬁ_c!gd us dlé tvg(l:){e di ]afca Eﬁq scanﬂ?q typléslp l’(':ﬁmlalses an LED or laser
(eg.a P@Jp tasgin| vehich empitsJight af 633 bra}ltgb@eurcemk@a @tw@cqyé@fdptp%legireﬂwed fight. Black dyes

suitable @ AL @arcom/agziés@rl&d inHRMRYBfle, W’C‘D3)@H’5@§ appl i cati ons

of this techn sec r|t

disierssn eR e 8" Bafeitos (or SeEPUR bisdrply g hove s barcode or
other infgHigikle mgrqugmnm[e@dltlwntntk tlanis inmigibke Ivethe ungidédreys, Byt whigh tap b fipgected under
uv ormn@gtded eye, but which can be detected under UV or IR

d@t egtﬁeiclégnlglg?srﬁ%ag}?hmngn ?fﬁgtgc{tatglae %m%ﬁ%ﬁ%{l{%}?%{?ggatlc identification systems, and
especiallyd®erpagé i apditHyperlabey'S'T 9mems. Herphgespens @¢ deseribeiat hafpiidwisgyeitent

licatioh BIESAvARE bk tildporgtdiS By reliRhRage systens are

PP ]catéfescrlgbegf ﬂ%or?o [ ow %ré: pat ent applications, all of

whi ch are |ncorporated herei n by reference.
Cross-Refeefs Ref er ences Various nethods, systens and

arlousglpe&% é'y%ng ag!i ?pwirﬂ?so%:l]‘i} %“Qqheq;re%&?ﬂbe SLVa‘?JEch&ELd ﬂxrtﬁe fol]owmg co-pending

cO- | cat
applicatfops e ‘?Whetaﬁé“’ﬁ‘b‘ﬁilaffstﬂm‘ﬂo%?Pr&%@l"‘@ﬂ‘fé"é‘%f tho pr asent
appd, et i onpo/4b6)$4409, 81'061091,@/5409 3485, 10/ 4009845195
0 197 75, 575 123
@%%%9148 ‘%gjlég‘g 130509825%5 16 /58§§ 75 1@%78%0693,415
0@/55575551 1809@9?’@@9, 13’9/6@33‘}1608 PPEF7HYR575,0p/69%139
Qf/60d 0144 ©3H5Vs, 13984, Bi45, 1&@/5@913575 1B857)H609, 039

OBS58272 GBRRRT SoanB 201 SapBrtns) 1bebRces 212
09/56581701 ©FHBNS, 1020959, B83, 6M9/607,656 09/693,280

09/609/132 09/693,515 09/663,701 09/575,192 09/663,640

09/609,303 09/610,095 09/609,596 09/693,705 09/693,647

09/721,895 09/721,894 09/607,843 09/693,690 09/607,605
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09/ 609, 303 09/ 610, 095 09/ 609, 596 09/ 693, 705 09/ 693, 647
09/ 721,895 09/ 721, 894 09/ 607, 843 09/ 693, 690

w0 208075460509/ 608, 178 09/ 609, 553 09/ 609, 233 09PE6DAU16b9/001143

09/ 608, 022 09/575, 181 09/ 7222 174 09/ 721,896 10/ 291, 522
10/ 291, 517 10/ 291,523 10/ 2915471 10/ 291, 470 10/ 291, 819

195/69%178 481 PEPDDP 509P%687-5G1 8 /699}4901 5PE0&PR091 575
10/5291081557 dOb29%k, 66109401881, 5582904291, SRLILON291, 818

10/ 576 589 1, 52 4,5 9, 653
6@@%??2%79 1%%5%,]'555 110%?9 1,257% 5101%/1?8}’%1, 5@/2%%?91, 5472
116295209820 WEPL&P 5161028).2181, 361922077291, 4929487291, 520
1@52@966,122% b 25k, 5261012@?,%1, 821b/2§zQ$1281, 5@&9197’6381, 526
, 524 1, 55 1,5 1, 585
]1‘87253 Y374 ‘%’%"é% 5236’%8’?%25, 58@60%’%%85, 4‘%‘%‘%% 685 584
10295%5600 O2P5Y9, 1931909].5925, 156/20034309, 2029080607, 844
81%526%16(158; 1@&/96,953, 222}0&@1,?&43, ggﬂm@ﬂéﬁgg, 215)@9(29112%, (1523
0‘3/23%6150. @gﬁ"g%@ 169]0%%? , 6421%8‘,93 , 6’14]%%9@ 999
09/257524149 1DEPRXR, 4501069559, 935I0RPNERI4US BBPEYR, 187

O/eBT 53155 /689383884 /683955706 BRKEIR, 1961397,6065, 198
09/ 722,148 o%/ 722,146 9%84721, 861 6.290, 349 6,428, 155

2
A Tae QUG 0o B A3T addebfin,  1P0neFan 1 ass
0B/69233142 1DOAZEFE, 98709008.032, 020D/92068391, 7®H28,008291, 512

10/03Pdss554 b¥rPRY, 02 79okdk B39, 0243/5991 4593, 3fdls79%o575, 174
09/ 575, 163 09/693, 216 09/'693, 341 09/ 693, 473 09/ 722, 087

0857289141 Q95D 17560802 1472889%575 1857080722 172
09/36880514 QI SONOAAZY 088/510IL91. 5PE74,0655291 823

560 1, 36 1,5 91, 274, 817
Soit 200 GOpEa SoMobt Bas SORRIE0 s (0l T BT
18/73286441 ORLYT 577520884801, 71842807291, 799673646201, 543
1@563951’2,0494 dbDb 28R, 60809102,291, 7105/72045891, 5®%24,04291, 660
oy idbar 120 wRhald: So0opl BAn 1o R00: Bhopdt S 070
09/65%027161 WEPRWE 71809%663.3091 509/51917491, 5¥WE 73008291, 717
10/689216827 cbRsbR9ih, 54800403281, 710672808291, Seb24,01291, 541

187355546 667858 300750 3. 708708/ B0z, R"00lfesa. 3¢

009/78 83335 09/722,088 10/291,578 10/291,823 10/291,560
10/291,366 10/291,503 10/291,469 10/274,817 09/575,154
09/575,129 09/575,124 09/575,188 09/721,862 10/120,441
10/291,577 10/291,718 10/291,719 10/291,543 10/291,494
10/292,608 10/291,715 10/291,559 10/291,660 10/409,864
10/309,358 10/410,484 10/683,151 10/683,040 09/575,189
09/575,162 09/575,172 09/575,170 09/575,171 09/575,161
10/291,716 10/291,547 10/291,538 10/291,717 10/291,827
10/291,548 10/291,714 10/291,544 10/291,541 10/291,584
10/291,579 10/291,824 10291,713 . 10/291,545 10/291,546
09/693,388 09/693,704 09/693,510 09/693,336 09/693,335
10/181,496 10/274,119 10/309,185 10/309,066 10/778,090
10/778,056 10/778,058 10/778,060 10/778,059 10/778,063
10/778,062 10/778,061 10/778,057 10/782,894 10/782,895
10/786,631 10/793,933 10/804,034 10/815,621 10/815,612
10/815,630 10/815,637 10/815,637 10/815,640 10/815,642
10/815,643 10/815,644 10/815,618 10/815,639 10/815,635
10/815,647 10/815,634 10/815,632 10/815,631 10/815,648
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10/ 181, 496 10/274,1 19 10/ 309, 185 10/ 309, 066
10/ 778, 090 10/ 778, 056 10/ 778, 058 10/ 778, 060 10/ 778, 059
WA 084063 10/ 778, 062 10/ 778, 061 10/ 778, 057 18¢TRR2@9M01143

10/ 782, 895 10/ 786, 631 10/ 793, 933 10/ 804, 034 10/ 815, 621
10/ 815 10/ 815, 630 10/ 815 637 10/ 815, 637 10/ 815 640
1@?83%@1642 DB BES 64310807985 64481991815 681360815 639
110/884&5635 1031815, 647108035,&15, 6314/815341915 6BB14616815, 631
1 46481 641 64 5, 6 15, 617
1@/3251@ 62 %6%%? 615130%/(5 %4 5, 51 d%éls ég/ssjr%z%ms 619
11@/88%@6616 DEIRa1Y 65140807815, 6318/81%?2815 68813692815 609
110/384£29627 1bB1 845, 62610805,&45, 6110/81€¢2815, 61bk3102815, 623

108597555 DESY 249G Bac 598%E Hlo hoB 07853, 760

10/ 853, 379 The di sclosures of all of these co-pending
P ah%n&ﬁv{d@lﬂ&se&t allapfp{hiesg aﬂoip&fdﬁlg %’a@r_lt&/ﬁh@éﬁf popiakied he ﬁrﬁbrﬁorﬁl&ﬂ ‘herein by

referenolg.ggé)wg S%)c?cnéanpﬁ tl({nﬁ em(,Egrsr ggient& ﬁg{)llgrotgeslr {:keet Igu.enFo qsr wi 1¥>e replaced by the
cmmwm@ptamb@nﬁwmmhéwmmmw@§p®ndlng applicatlon nunber when

avai l able. In general, the netpage systemrelies on

the production of, and human interaction wth,

netnpgam the HOPSR s@teth rpiag BBSthOproduetidn,of, gncalpiniaﬁ htefdatbni wih i@ gpages. These
are pagEJ ({ E%chsognql ﬂ?%y 8@1@&6& or&lﬁr‘agay ié\%grc Dut%qclﬁ (flr fike mteractP{e web pages.

'S enco

Infomaﬂ@rglé ernsrgcleﬁ gn quk pq&h P%‘h! ipkswhighis sulasantially iy isibipp g b‘Paéde? Burpap gye. The ink,
howevet) AR H@ebyNERBedC4R; call IBE sdnktld by AHDVRMATy,imadtk Jeh @ideitysrhifid to the netpage
coded data, can be sensed by an optically inmaging pen

and transmtted to the netpage system Active buttons

andcthyy petobsi and byperinks e brcipeegemarey chikedvihcthergn i redyest fpéormation from the
networkd§ o bihal ﬁ%@ﬁ&s folf RIWEEKL de@Et. fnl SOmR ¥dnds, AL Witk bS”hartdCbn a netpage may be

ences..to a netmorﬁ@serve

automa?cglgrt re%'g$ {eﬁ 9veﬁ%ﬂ,]ta c%rﬁpugr ﬁé 86%?/ E)Btgmaﬂ?)whﬁ 1fc]>rmsa {gEbe filled in. In
other fornex; igmiuree chcarried oo @ metpagt edy b@uwmmlﬂbewnﬁ@xtllowmg tefgemmerce transactlons to
]ws“mgggggggmﬁysten] allowing forms to be filled in. In

of her forns, gnat ures recorded an
aUNEFRRES i (PORABRT o e &9 RO s e By oo 3 Fapr-basedusr
interfact toanidislet infomsationadddnig@dwrsevigesaut hori zed. Net pages are
t hg Jeﬁ%@@qgﬁsisg e Qrﬂrﬁﬁ@i Eage @)r Gﬁgr%@%e FE%FOKPIB%SIL’)]? ta&%’e‘dl\xlth references to an

é‘ﬂe rovid paper - based user i nterface
online dksifawwg REAE TR P LSS SRR PRGBSI B nefgage page server The

page deB@ibfagiescaiin she SisibleQhyost 4od tdateathf frpege( mtludidgrert, Saphfcadd images. It also

descrlbeg?tg m?:ﬂt)elekngl\/té g’r#tpé ;ﬁéet %glgcﬁgg %&é@ g%ﬁ;lﬁlése %%@)u{jﬁ: 13N Qema%enﬁows markings

t1on escri
made wjtksa Waliampam et sgBpesp E@t ShIEReoYsly captisedt aﬁ%@ecebsa@'@/ %MP@&C system.
Th Qlu}ﬁﬁl@ Ghetﬁ@SsCEaln [hdr® the dﬁﬁ&ﬁdgbﬂ&crtphﬁl \Hosbat, @0 hidywoinput aiit6hgh otherwise

1dent1ca? ﬁ&es t(r)] %e ? tstméllns%ecp ag:g ‘ne g !S%?SE%Q% z} Sl)l( %r %%H f%ls Tﬁig?"}%@ ID has sufficient

descr ement s on
premsmp&’gfestmaurﬁbbwehgvmbﬁeﬁmbewwgqsnks, and input fields.

A E&B P@éﬂ&lc@&) |tlQW§gem€srck;.btﬁﬂ§ choRaka ivA printed tdgef}ﬁaﬁad@ﬁﬁ%s 8 unique page on
sur f n ous

which 1bz}pgeélgs@g %l%beby tnﬂ]éeCWelfl%‘g}- € )PS Jeéfcn F t”Hne %lé a?so fdentlﬁesS 1tscogvn position on

the pagshar e t he same page descrlptlon Fbmever to aIIow
i NPAL ark Bﬁl@éﬂghmﬂﬁrb@sz%rﬁﬁe g ermn'y G\ﬂ:lstra@aﬂﬁ& 1§ 19&3?&1 reﬂectlve such as ordinary

di st UIS eac e is a pa
paper. ]}Iear-lﬂ qr%l enﬁ’lﬁ ye Bé‘@lgle fc%ﬁ%l&tgla% WF?’ eﬁilly IS?née I a 8?1‘ %te image sensor
anmdmgmnﬂg@msh bet ween a very | arge nunber of netpages.
A tag is sensed by an area image sensor in the netpage pen, and the tag data is transmitted to the netpage

system.

system via the nearest netpage printer. The pen is wireless and communicates with the netpage printer via a short-

range radio link. Tags are sufficiently small and densely arranged that the pen can reliably image at least one tag
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Each reference to the page description is encoded in a
printed tag. The tag identifies the uni que page on
wohishis4i4 appears, and thereby indirectly i denPCT/ia®3005/001143
t he page descri ption. The tg? also identifies its own
posi tion on the page. e printed in
even on hingly eligk qp élmagq \}tels |"m@rtaﬁ thigh he PehEEIeREe hiMpEeHD) d position on every
interactibiWittethe@gd, Shde @ iritetRtionSitigdlelRS Tads dieRAsritofp@fally encoded to make them partially
tdamﬁN%%fc'Q&%?red wavel engths are invisible to the human
Bl € easily sensed by a solid-state i o
S eﬁemetp@aetmgeawwarpmmtpm atueiqye; page stanse fcagaqhspﬂeeg SeiRpep pllowing it to
maintairPd distih& Set bf@@@up‘éﬁ‘eﬁlﬁ@lﬁes i} ﬂphﬁiefd@ﬁl@l@gﬁgeﬂ@s@rlptﬁﬂﬂr &at‘lﬁprin@@ netpage.

a | s dransmtte t he a ™
a eerEF I 1ts 6 atgxg mar n({f %rllverblrﬂ%(el%ép ﬁ%ﬁsﬁ’ﬁtrde esé‘gllaa%n general, Hyperlabel
systemsclmmﬂnwswéﬁ(es infrated) tagemgiehepatyanigndynidentify\aj prodact d¢re (This dpsgke significant

advantafePeQt Llloak the-gﬂ% s@fabe S Eﬂo@dclﬁf&t HeagzbBlo} a @@ﬁ*ﬁéiﬁtn&ﬂlo}{ thereof without
arra can re

as
g AP 22 BB SR WO RBel O T R oF ¢ et  veeed
(“omnitdggai’), thbrethp enentadroof the prdichéepiang effekits abitity protei stanoad Zere significant part of

the lineo¥ géhy dllsaﬁtag{agecéf 'v@igleWart:(tHest 1@ BlinkAeka; Fuﬁhgﬂrﬁﬁe 1ihﬁe t'agita@rc%ﬁdctoﬁd massively
is Statel ess, Tags are error-correctably encoded to

replicatqd fomniiags pntjsa faps! S‘i‘“l‘aﬁe RodPBFT Y NSRS ace” dammge. The
N ehpa Ghgpepdbgiings amsiey of@ivéringia ﬂ&gﬁpdmlmnqiﬂ ghepagee iofi 8 padae with optically-
readabl{jlg\rlsllﬁé’itg %én%qus Gﬁ{zp@g&tl natJr b&g\dg{}g ené ﬁm? %Qarmaslpa‘tr@h rehe are referred to as

I stinc user - su% I nput fields
mfraredllqlfmﬂfﬁétloﬁ élég))d@g CEla?lblfIXpE)rllfl ‘florta%welb fdierﬁtﬁésot chgt)cblatg)é which it appears. The
tag math’ﬁ&l& ledo@d thd pduttcod df K3 Gem rmﬁtkna@fenc&iel a/seﬁ&ya@ ol wies @atirg fidentifies the

product cod¥ v1a qataKA‘ e%o%\llapl t%h taI glscgcﬁ)pgr[a 1& wg%l; L 51 %nrgn tl?é%ﬁ‘r%a@y& the product

item, to mwdeaféqt @mﬂem popgumar tms’mé tletnagelnﬁﬁracmms h as t he
- si %brfab&ﬁ“ bre aﬁﬁmr(;dﬂatmahdfac&ﬁd daWer ﬂa*k@gu@'ﬁsing &gltal prlnters preferably

inkjet pBJlgerf al'geese t?r{%%gegq?%n lijn%' Eolﬁlingers w%gzg Ipruit thoertag?‘ aéer ghe texh ar% graphics have been

printed dh ithgn modns,t preinfggraied e@lbts qaéelbfalgad mgmms Ma@eprlnh ghe qags teeand graphics
simulta®Blslyr € surface of a product is tagged (" onnltagged ),
| ODPeP T gt Op oA T Bo G SRR AR G g soue having
an apprdphige hdani®- fceﬁuescryg’ﬁte light squehe amy baydlasef (e.giagial]As ldsarr whidti@mity light at 830 nm)
Ornnmegégpngted Furthernnre if t he tags are conpact and
ssively replicated (" %W él L ng danage
er°’1’ Bh oy é\)”éh‘%e§ea§‘é‘/aﬁﬁi’ﬁ“i’i‘bthat e R ?5"(5?"’ I &1 77§ 3 gmportant component
of netpages Hsfeslatof™ eyowes. ingdeafot arig@bspoing inbit fofctiortvatistiotofilg inghesd systems, it

should I%WHQPQﬁum%roFcrgegﬁj cal l yreadabl e invisible tags. Wen
I'1ze reflection or absorption in the

i @f r arcéﬁpaé‘b‘eﬁ’t“f“ﬂfﬂklefFﬁ’éS?rSar e referred to as infrared

i @ent | doinpibiligf (it R dy} witegeeouEabntHis@it Ingjeehist m) t ag
que appears.

R L AL T

|(t"em 76'i°°F Wr‘fW“@rYéé’éfeﬁbSé’fPélmrogat e ID which in turn

i @ent ifgh@smésie product code via a database | ookup.

o.optionally identifies its own position

ﬁa?thég%ﬁé i%% Yof the product item to provide the

deiinstzeegmovdrisityier benefits of netpage interactivity.

Rviner l1abedssidnidactde;e appl i ed during product manufacture

a( /oradﬁ)reswtee ggpeﬁl'ggtﬂerﬁn,sgla (li printers, preferably

jetTprin &% add- on i nfrared
p(rc) nt enostrikegfrpugh arplnmlmmaltbrrﬁedlnaa@@eamoeprlmlh& text and

ARt @@ulm%lm@tﬂ dWeloﬂ tI@@e@}‘nd ik B&x‘ptompaqu i1 at least some and
e col.our a rinters [ -
preferab(b}ﬂil ? tgagbovet Cél;?fla ghc& 'E(IS glrﬁ Hcfsg% eéﬁ) f‘fﬁ] legﬁrg Bﬁglﬁ/ang y;?erlabe systems.

Hyper | abel s(tn) can be detected using simlar

technol ogy to barcodes, except using a |ight source
havi ng an appropriate near-I1R frequency. The |i ght
source may be a laser (e.g. a GaAl As | aser, which
emts light at 830 nm or it may be an LED. Fromthe
foregO|ng, it mﬁll be readlly apparent that invisible

I T o T . T Y
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shoul d ideally neet a nunber of criteria: (i)
conpatibility with inkjet printers; (ii) conpatibility
wobokhes4#ikR dye with aqueous sol vents used in iPRJ/AU2005/001143
inks; (iii) intense absorption in the near infra-red
region (e.g. 700 to 1000 nm> (iv) zero or |ow
i Seme Hsdyeyars/doimgicial vyaitsblp frpmo ariofsspurges. e palnohergducts. /i vyeia Inks and
H,w,sgtnhgejomal stabili ty (VI i) zero or |ow tOXI CI ty (vili |)

01{1 dd(%lo%hg%gr%% (ascr 3 Svari ISUS z‘% ei( g’? ﬁg for eéamr;ﬁe e?crrlPeas an infrared
printing|ifkeewirisigs o foldring awd‘kcle@nd P ventt] whgrein H@p\;g]erant ista siligenl @V)B8-
naphthaggﬁhlﬁﬁm ﬁamﬁsugﬁy.@é op IR dyez andf l nkblcorrp0|SI tions
sone.and, prefera
a 05\77@2%3% #?F‘Peé 2 S%E‘FPa?eﬁ Rnting gk emeyiT e %t"?heed’gﬁﬂ?céﬂlé‘}‘ft a complexed
phthaloqyatnpaageetai—lﬁde tHpipiatdegabipé, @ tonplesydstaphtimloSaniae, k Rckdl/dithiokne an aminium

compouﬁ@‘ér%%ﬁ%& @tJnleun@\ﬁadnlaﬁpeln&anFlpz{dearl ous sources, such as
Epolin Products, Avecia Inks and HW Sands Corp. In

d%”d‘ie‘(‘?’ apne ofﬁ‘éprﬂﬂ‘ ppvesap befamulaied o 'K‘/‘%\‘i"F‘B‘fiE‘mfslf?‘“H?lé for uggdp netpage or
Hyperlabel G (stetid Gn pdriulac kammkoially ahaBableialiizs peiot -ait ivks saffedropronddrintogp of the

fo]lowﬂ&ﬁ%bﬁﬁm&h@h&q \gavglgrlgﬁjg ﬂrm;ntabl@ FOY gg&cﬁ(%r)%%ﬂm II@se§sglls ;%Gltsolublllty or

f oF ant
dispersibjlify i 39UFOBSY e TYElePS: o “P?CF"QFaRI)V high #359resiop nghe Vu@lea)az ghthgggetrum.

de 8 Gpich @&page, HRle\rR be DagethmBérioNlypérBnkis Bikone PA¥P biidSbi@paddingly relatively
large ar%? &n@%eyﬁge %ntgchwﬂlalh tuﬁ(ylla e.rlgbep‘3 gmer%)&ﬁidmﬁ(t}yjoq | %%Xﬁ%?é ]Qi%kagmg may

ree n a
be printmﬁﬁﬂqaqvmpﬁ ﬁ s, itgs ?‘FP‘GWL‘}N degﬁaplh thay t@d@( usegis iByi$iplE torthe unaided eye and
comammﬁm@umhua@ommt h| ne conpound or an azul enesquaric

AP RS EaR T R CORyBETe P ClH L ap S0P R ke prining
is preferrpdtppimgydy for 1ts|-l=|3,qbépqe@_@é Nt qejt. Inkges fnkssasze typlppllp wpteribasel £nr reasons of low cost,

-~ low toxfe@m@ fo® fRm¥bidy. a4 Jhaﬁhl%umqét%mm kl@rmka:Est iomk&piayfvﬁp%hzed during the

e or, nor.e  of Wi absor
piting <G 1B BRI P DY 85 BUTLET TGR By i R boed ik
composgiem gogostingfyoibis desohbldshdt the IR dyes wiedspetregezind szryrlabnl“éqkﬁelm}gltable for
formulat?i‘r%l it EHueo%Yr%t( %051%5 éﬁ@%‘é‘é&ﬂkﬁ@é Mthhﬁ]&'i‘pmf ption in

he visible he spectrum Inat%glcal

HoRBG 3= EBr i) OBiS e G REHSEFB T ) BB MR radnion

a ﬁequemyaoplﬂgﬁnafydo thofréqesippsfalicR) beyisor @ltigtnetpaek yenl Brefgreblgtiedrsk sbduld contain

a dye, \&]imnf? a‘t@g}gsestrﬁg 'l}nﬁ ﬁgfr%/éftuénby %f%e'll@ Kansa)l‘ 'Aczobcﬁngl_)b/ gﬁ)je?&gcl ngﬁlg%age systems

maj or uc
should ﬁsfortrﬂtr@ww AR FHG-HBPOP WklooovﬁugrefeiaP‘y g“%%"p?é‘&"r Bprp yreferably
780 to 8d@mh.r abl e that the ink used is invisible to the

bgf’i“ tgeeaqntlgya?edw p?egé]ﬁs"él Hl% Qf%' gﬁﬂﬁjgerl’agéwdly\géu ! %lélgial%y g?sirable to

reover, referre
de"elopgé‘ﬁ\é?o&t“F%@R ﬁié?tvﬁ‘&?@ é%‘ ba WGP"‘FW' p‘i‘e‘?&h s 8 dnrijdustyigh Reles .
prlnt1ng is preferred primarily for its high-speed and
I nkJet inks are typically water-based for

 Summa o¥vhe l%vent n
——?Leasrons—o?— | ow cost, low toxicity and | ow

fIn a fryedspect thgpreser utvmlpmpvidsawl{@bﬁoéing paphtheleqyaninetdyieofiforpaula (1):
needs to be rapidly vaporized during the printing
process. This rapid vaporization of the ink during the
printing process necessitates a water-based ink
conposition. Accordingly, it is desirable that the IR
dyes used in netpage and Hyperlabel (tm inks are

suitable for formulating into aqueous ink conpositions
and are conpatible with inkjet printers. A further
essential requirenment of IR dyes used in netpage

systens is that they nust absorb IR radiation at
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a frequency conplenentary to the frequency of the IR

sensor in the netpage pen. Preferably, the ink should
weonbaisaia dye, which absorbs strongly at the PCERAUS06H01143

of the IR sensor. Accordi ngI%, the dyes used in

net page systens shoul d absord strongly in the near-IR

region - t&h is, 700 to 1000 nm preferably Y8 to

900 nm pBxE i

devel op \§
in high

formula (1): y ‘ ‘
Ge( ALXA2), REa(Al), A ) , ' R2) . ZrQ,
Zr (ALXA2), VO, V(A Co,
Ni, Cu, Zn, Sn,
Pt; Al and ar e ‘axhal Ilgan h may be the sane
: ngct ed ¢
z hydrop |I|c [ d and/or a
R1

(preferably C
i gand suitablZ

Cl-12 al V1, G52 aryl
_al koxy, C5 | 2 aryl oxy or C5-12 aryl al koxy, Wis a
whereithy dr ophilic group; nl is O 1, 2 or 3; n2isq, 1, 2

M is seleJted%,omrs&Al)(sxz)Cbe(A )(AZ) Bh(AS, MQ‘JMGA$) o, ﬂn(AliAerr(S,,Zrm)@Mb degv(a'ya?,

t > reater than
Mn, ]'h’é‘ J §ltFFfz?:g(”‘s)t—: Qn(fl‘ ﬂ@%pl?begbg Q(Ai dear?? i t(qm provi des
A' and ATarq axk) legands, mklich mapbel thd sarge @ diffpentamnd dre sdacicl &oin aBbhelogen (preferably
CD, Oﬁj &ﬁk’d&ﬂmﬁ‘cﬁ%%%tand/&%ﬁ&ﬁ ?lﬁt@lﬂé fot) JQXu%fH% EOQ%]&PIB[Q%{%%ESS an

R'and % owﬂﬁ'ih% wop errﬂlﬁmﬂhanwe F%fé@{i frsmbydrogen or Egepligasy (Preferabl Gis flkoxy);
is seRadddroatc, | @881 cg;wyll ak afyﬂ%ﬂil@l’c\f@!(R")(CRQ(mI aes an i nkj et
R* RY ané] ﬁ rr?aﬁ [bcg es sca;‘ne r cp fferenp ang ara selec@ d E‘om L .&algﬁ Qﬁ & 613/1 F%)]Iz argla]kyl C,.12 alkoxy,

I'nvention provides an artri

Csuzwqukpréfslzpmlatﬂioesr, wherein said i nk cartridge conprises
W is a lB8ropHileig®tp; Nk as descri bed above. In a fifth aspect,
1 Oahr}e gresent i nvention provides a substrate having a
%4y &s described above di sposed thereon.ln a sixth
n2is0,43pedt, there is provided a nethod of enabling entry
n3is0,@f2#ata into a conputer systemvia a printed form the

f'or m cont ai ni ng human-r eadabl e i nf ormati on and
n4is0, bethPne- r eadabl e coded data, the coded data being
provideil thetiaCledsi oneofafl, r@ym3iodhenit greaper dn @.he f orm and of a

plln Y Ee@&ﬂdta%e&fther p@efsglf ﬁ%@on%ﬂ]vﬁ&s‘m ‘m‘k_] el ln@COﬁTQFI mg atcg)@asq%mg above.

i nci uding the steps of: receiving,. in the conputer.

s§a fhé’ﬁf"sa?fa ﬂF PEPEMSBiPE ipﬁ’é‘d%fé{} f“ulflét p”f‘tﬁro‘i°E‘&rfsf“ﬁ§ Pdead in fluid
commuiii@ga dihngledstde inkl @sdrvdirywifeirt shié afl@stonginkiregeryo® Sorbririses awinkjet ink as
describ%iq?()éenm ng device relative to the form the sensing

I ce, when placed in an operative
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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position relative to the form generating the
i ndi cating data using at |east sone of the coded data;

WO d@anif4yd ng, in the conputer system and from POEAU2005/001143
i ndi cating data, at |least one field of the form and
interpreting, in the conputet system at |east some of
tihesiftihetbest ther ds rufevidad amethad of Eptingenty of defadnte compUgsystsTeyia a printed

form, thé fofth gmtamg Bﬁﬁaﬂ r&uddbi ﬂ&qﬁﬁondﬂd Aachitd1REda S8 Sodéd Hata, the coded data being
s SR MR oAV BT R ! B ARG olA pyeding e s

of: of data into a conputer systemvia a printed form the

r&&%g %@éompﬁ}g SWG Fr@lﬁ‘g?ehilr%hdeﬂéeoﬁmtlh ta@%dmg the identity of the
machi ne-r eadabl e” coded daE fP e coded

form and RS iEg 9 U8 SBFngeviFeEatve b Ha B HnR fes BP%p‘afﬁﬂgﬂ an operative
position maddtiiod the i g@hanging the indit@ipgdagfusing & deadt vime@f the epdediata;
3&%&5% tﬁey&hsmr@mniaa@mﬂmé ﬁeéaungda@aewle%& one Rl S AL FoRtE, and

ata’ regarding t | east one field and incl uding

nwerﬁfgﬁtm H‘éf‘ﬁ“ﬁ“@@%ﬁtﬁ? AgeHToBHE “25‘!“““!“!8 darR s {SEIplEs o) @9 ptdgast one

fietld, relative to the form the sensing device, when noved
Y} t ata regardi ng

wherem salcli déd cﬁﬁa%g)néptnse% alt R{{E‘éqrtﬁ#gzhgg fsfélleﬁlgbefi glg;zc’/e? sone of the

d@@l&eaen@e?ﬂactath@e iy eneuidesaimsgiod plenaliteenineqf dtteliniog cPmRutes tem via a
printed 3R, @38 cordimdg harl- leadammfoﬂﬁdﬂbn Al &adhmb-&faﬂHbEtcbdé@ datd, the coded data
s s QTP e UMl S350 R0 LBl |0 o0t 00,

gedeiding drtbeicogmtter sgtampand em a wﬁslmﬂﬂaﬁsmﬁlﬁﬂtm@dﬂ@y@a@@g the at least one field

and mclﬁiﬁ@(}ﬁdvaﬁ% cﬁﬁ%éﬁrdmk Hoﬁﬂleﬁ |ogth$ Qnsﬂ@?@ﬁ& reldtieo Qxelf&m the sensing device,
en
wnen il o B ErRaieT e R RARTF LA Phu® BBl leBusgpe or o

coded ditaand ggeatingrtiervte ceggrding dsoern ourmEntnélaiye tedhvdorme @ddabl e
1m£r91%ﬁﬁt ih R c@ﬂﬂtepﬁggh Q@l@a@?sgﬁpl)f%m@ RdMind@ks it bdRes €AGIAG: least one
data being indicative of an identity of the product
field, i tem the method including the steps of: (a)
whereinfs@i¢ @ided dag cormpiisds e IReabhibgatye ssyisdcatred awele.-f r om a sensi ng
A | Gdhin agaaal tﬁéz fs BQVIqétaaneth@@&fegabngg snbr?oﬂcgé Hed 4 aemg&ertsﬁ?em viaa

pr oduct he sensin evi ce, aced In an

product gesp rﬂgtpr%t wslratf%ﬁprrn@r* é‘tr%?Fé’O‘Etﬂmt‘%fé‘mﬁ‘? %ﬂ@h‘ infqragion and machine-

readable@id [dath, itHe Godel @atd Hethis inglicativeoftha idantithsif g p@tiuct ieas the ethe indluding the

the coded data; and (b) recording, in the conputer

system and using the indicating data, information

@  preseingrigythe oTPHE SHTTRIE fro £ eaing e inficaing darergsipe dha ddgntity of the

product Qaﬂm’fels&ﬁﬁg &Rlict, thélhﬂdbéchh E\g)pei’jtﬁ'e pGsitide ehfiveletle ﬁbdlitﬁteml gendlating the
rQvi ded a nethod of enabling

md'catmrg dta id "S"{?aFleasg go'crl‘af) ﬁﬁech %er%hdgt codrrp uter systemvia a product

(b)  irecerdingtim e prmpigystent exhurisatheipdicatingrdatat infarmatignirelatiag to the product item,

wherem%@ﬁ‘ t:@bcﬂiaﬁ@orﬁkﬂﬁ&@n fl@ﬂﬂ(ﬂkﬂlg@dyb B dedcARel be. and

i Harne E?{pgcz,ctl]gefe 1§%rov1%§ tda of Fnaplﬁné Cr(e)t(r:!ee dI oq ata om a cogrﬁléter system via a
product irert, g ahroidvre ltanliamigs ¢ printeg p@fase cerﬁtaml(lal)ume@edablp m@rmattwn tridgnachine-
readablC QIR WS khe SYRE 841 R mfdfcﬁm 8¢ a8 RIS t1é %Mﬁlﬁ:ﬁ‘uerri pdine@dd ifGuding the
data regarding the identity of the product item the

sensi ng devi ce, when placed in an operative position
(@  rredeixingvetht epnphrer spatadand from b emyingylevies; aitlicatige dapgregarding the identity of the

product htglﬁi 'ﬂ%@@rﬂsﬁ@de@ﬁ@ th&hsﬁlzﬁgi ifthn clp@@twe pSRISE rthtlvettpﬁle %a@gteﬁtaéeﬂeratmg the
retrieving, In the conputer system and usi ng th

‘“d'cat"? ‘?B%Tglah]@asbsﬁflﬁ°fq’erﬁ’6ﬁdﬁﬁf| on relating to the pr oduct
(b)  irktéeningain the C@)puetkyper tridruging the iodivatilipsiaeonfouriaden relytdig erthegmatiuct item;
to an output device, the information relating to the
product item the output device selected fromth
(c) g}u@ﬂtﬂnge %FIF gqnwgterasya?né?ﬂd &yand)é@lllt devics ihe 1glf016r}a |?ﬂrFlﬁt§1g to the product item,
the outpdiei¢ViGasledid i@ Mheedupl capeisitk Ohdphay C0itpind s @Sntagdevice,

| R-absorbi ng dye as descri bed above.

steps of:

steps of

and
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Brief Description of Drawings Figure 1 is a schematic
of a the relationship between a sanple printed netpage
wapaciots1onl i ne page description; Figure 2 is BCT/AU2005/001143
schematic view of a interaction between a netpage pen,
a Wb term nal, a netpage prénter, a net page relay, a
whereinygaig quda}ﬂag@rﬁﬁm@rab“&m dye Pﬁé@ﬁa'geé abpypl i cati on server,

and a Wb server; Figure 3 illustrates a collection of

Brief DRELPAYE Ser Ver s, Wb terminals, printers and rel ays
—r“’——l—rﬁ%—mﬂe&g‘%d via a network; Figure 4 is a schematic
vi Bewrofl ina lihehatic @f eltheselptisoshir ketwskn a sprnloprisgbd meipgzaged its online page
descrlptﬂ,gd its online page description; Figure 5a is a plan
W showi ng the interl eavi and rotatio f the .
(57 & P FEPBF vie ALBFASIOB PNy B & PRIES T P eyl nptpase printer, a
netpage pdl@yna nefpeg padecuangnde 1rageapidiratioayeoit afdarWebhavarag shown
' nFlEl!lrgy fifdstrafds a Eo'll&HSneof ﬁgfiﬂgg‘ se@veﬂl WEb th@ﬁMs Sd?igféfs Ak r@l@ys interconnected via
arrangement of nine of -the tags shown in Figures
anetworkynd 5h, in which targets are shared between adj acent
t aBigyre Fis@ sdhemdsic vies ofta uighaWemhMrsﬁa\Mmgi r@tpiige hat ifs oniinbk pgge description;
be Qg;r/]gr;] r
fi Ié‘ £ %}1@ ?IE{IN v%? sﬂouﬁléﬂ%gxgeerﬁse - c?] g)taﬁéeclﬂf é}g s?rﬂbo?s% fd%lro godewords of the
tag;  of a netpage pen; Figure 6 is a perspective view of a
neFi@agsb iPEPlaridl shivEinBEBREKa 1060t foi Gre 28 BiSiwA ¢h Figure Sa;
fi | d- Qf - Vi u e L
?1 ? {s a é)?aw e%r]sﬁ(bmgée% inﬁno%m En% ofgl ?eg{lf‘:tge tgés SE guﬁgtgggg ga and 51?, in
Whlchtﬁgeéﬁcﬁﬁéhﬁ‘tdlbétwb‘méélkcem%gr am of a pen controller for the
neripaeed i@@Blaﬁh@M&honﬂg Eke@iﬁﬁrﬁﬁlp Bet@dtdl a it of th@tdgs@hdhni ifs Figure Sa and a field
E}e%t | ve Xememg}efomw? lgmount ed net page printer;
B TTTE XS ELEI BN t WG the 1 ength of the
neflsagélspwmeewe Géw Hiagetpage Den apd iggusecia@iad-ssnsing figldohyigreepne;
porzltgar@m 1s(afperEﬂe8N5 &pﬁ@edsna\mmgneﬁ)ageqﬁﬁ §HaWn mfngtum d u pl exed

el i £ o e B oo emeT & o PRI o AR 1o g s 6 ond
pafFiggs 9 angergpeitive viengfiave-mnofint¢dretpreepyyage pri nt er of

Fi gﬂéﬁr@%ga &@tﬂ)nll‘pouglﬁhgféﬁg% Jf%e'n@tpa%gplﬁ?&pbm@% 9” ew Of an
ink cartrid gure 13 is a schemat] fstl}‘h‘gﬁjgf th

st FiguE e %*fen'arﬁeq R P e b ing? oo fep @r epes and glue
wheel a@bmiijle structure of an omitag; Figure 15 is a
sc Egﬁ@ﬁi £ 2 Yot \qgw & RSPk GhA®s itk A0La i Blue PG leﬂ@ eagﬁle@of the netpage
~ schématic view of the interaction ween a product
printer pffFighies Jandil®ed product scanner, a hand hel d product
. SCaBel? is an xpladed @ew bednank,car@idpe; oduct server, and a
pr ' I r enl7 IS a perspective
9%&&# @Qgchén?aﬂé ta’pofql% s u'reJ:argihierm Illj)re 18 an expl oded
perwéMIFv@hwaEWI@YO tﬂwétrwwq qff‘h%‘“‘ﬁ% i nt head of Figure
17F1gh'rbgylﬁescwnahswaw&acpéﬂauaadxagvanewthr ough one end of
h?l ur 1(& 1J.sg1h|hgm 1£ I1Qv¥/9 eqntgrfactllgl eeen 1grbtlj]ulg rlil1r eﬁ eg ro(?uc?scanner a hand-
| on§i'f ud? Aal ' Secttonal Vi ew’t roug h FiThPe
held prqgpt mamweladsce'fnewlgm produpt sergropnd esrocklctlaw)cattoe S%@( d) show a
Si d@ur@h‘ﬁi‘s’&lbdr@wwdlh@fbf\ibEquc&ﬁxﬁh@&i te side el evation and

r e¥1%£r§ ?8 ;E] equodeé persbectwe view of the bi-lithic printhead of Figure 17;

of view Fél? a nlf

Figure 19 is a sectional view through one end of the bi-lithic printhead of Figure 17;
Figure 20 is a longitudinal sectional view through the bi-lithic printhead of Figure 17;
Figures 21(a) to 21(d) show a side elevation, plan view, opposite side elevation and reverse plan view,
respectively, of the bi-lithic printhead of Figure 17;
Figures 22(a) to 22(c) show the basic operational principles of a thermal bend actuator;
Figure 23 shows a three dimensional view ofa single ink jet nozzle arrangement constructed in accordance

with Figure 22;
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respectively, of the bi-lithic printhead of Figure 17;
Figures 22(a) to 22(c) show the basic operational
worissoiples of a thermal bend actuator; Fi gur ePCBATR@ES01143
a three dinensional view ofa§ single ink jet nozzle
angenment constructed in cordance with Figure 22;
%j'{ﬁ*zgi shoyys angia ofdhe neFaleArangemni Shang I igredst angement s
SHigaverpSiista sEliegpbtic@rods3sectiohd) vie® thadmgh & igk chaibenmh gt cell of a bubble forming
heatereféﬁlflf%n%{%?“ onal view through an ink chanber of a unit
bubbl e form ng heater el enent actuator;
FigyER26 Sips shabsesptian sRaeseIIohe fixs mrepgsesaesorshin & Examelsy &c) [ca. 10 uM in
DMso]prepared according to Exanple I (c) [ca. 10 nMin

DIVEQ . ure 27 shows an absorptjon s ru .
Jf%’%’r’ﬂ ghev ELBr g swm%eéh%fe@fep %?)acioedg@ SR f<ﬂ> SALEY
DMSOIDMS(Q] . Figure 28 shows a refl ectance spectrum of the

be& ﬁ8esﬂclw;seadreﬁegtg&re e@tg.m{ & t@@g?}eﬁaréh(agéoro‘ﬁ@ t@ﬁ?amle 1(c) on photo quahty

iﬁh er over under irradiation.
kaetP?Bé‘t“é{Frll ‘Bé%rdff"ldﬁt"?"on | R- Absor bi ns Dve As used herein,

the term "Il R absorbi ng dye" neans a dye substance,

whi ch absorbs infrared radiation and which is

therefore suitable for detection by an infrared
Detailedldgsggigtion pref er abl y, the | R-absorbing dye absorbs in
1RAstr1h@m@ar i nfrared regl on and preferably has a x in

dj d%nxgmﬁgerteérr?nogk bescl).ra%% )}re %n%ad’yggggtaenfcee (N%y %l?s(?néaped radiation and

which iy thegeforp ppitpliig for Qeaﬁg)e byygnanirpeadisneqy| Ragfergblys the %@P@bm&ﬂye abtorbs in the near

mfraredqggg(ﬁcatnh &@feIQMy B m o @H%ngé of 786811600 nilhRdte ﬁ@fet@blg #oltd mnm more
al-um ni um ar seni de di ode | aser. Dyes accord

n
preferaihy 188 o0 MnLYAYIYRE Hared” i éanwab}@aaglt% &r Ef?eégond’rf semiconductor
lasers, sadasox @Iliuﬁhmuhmmﬁlh@sehlﬁé {ipdeefser abl y near-1R) region;
a r?/as ?ccor(hlrgetx f olresaclepta vgut!oga%\/g ?15 S(S/télﬁaggc?lg ?egtﬂr%iqéfglﬁbr%aonl nWﬁ? IR (preferably
near-IR regipn: guitpbifiy b@fmqlaélplelm<>§qqewswﬂst ipsand faﬂlerpéfg?retwn rdegppyer, their high
extmcn&tbaéff&ém udtxer&alamp@afn mehiR WHabthddyes'appdar anvﬁ-,mrw g tcrérit@ivn suitable for

detection g’f a near Iﬁ dete torggé ggetrtp&ge npeltl%Acc?rlamgla theFéy & %]%'gs%nt gnvél%ion aare especially

sultableufcnw@nn neémgwéer)@ell a¢PIP5WaBQI!F Nebd o thﬁ éres krp@n llrﬁherr@ppaa@es this unique
combm@fagoﬂﬂy@g{,é,sabel (tm applications. None of t he dyes

rior art ha s _uni que conb of
SV, Py f* e a4 SR e OE AR RS Suad v s cascaded
couplingeffor &B-dgyanonapthrdenp (1@ melatules, pisionghi thay may elsosby miebregifomdhecomesponding
imidine@)cascaded coupling of four 2,3-dicyanonapthal ene (1)
mol ecul es, al though they may aI so be prepared fromthe
correspondl ng imdine (2). The cascaded base-cat al yseNH
macrocyclisation may beC,\]‘ acilitated by mst al

atlon is perfor
I, then a netal

M\ cont ext, the s
i ncl udes bot(I])mst als (e.g. Al, Sn, V) and m -netal s
(e.g. Si, G):. The hydrophilic groups represented as VWH,

o SR eSS CoblS SO Tr s ross
the absegeetpd & inttelt lif wacrqegiisation drperfomerhia thie ebsenabeftaitamptatingmeatabhen @ tnetal may be

readily agegwmt@nk ke%ﬁdamwmm&rnhﬁ@idc%nam thid BAERY, thE€@&THmetal” includes both metals
ene unit i.n es € nmacr ocycl e nmay contain

(g Aloﬁ“fY)é‘f‘@?? "READESESS TSt he hydrophilic groups
I'Ehp haisaphilie ghowps repiksented 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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The hydrophilic group Winparts water-dispersibility
or water-solubility on the dye nol ecule. The dye
wodoeoud4es of the present invention are intendedr/Ageoos/001143
use in inkjet ink conpositions, preferably aqueous
i nkj et ink conpositions, Hedfe, the provision of a
symmetpiCally gigHiendeccaghmarhihalpyeanit ke mapracygly mayesnigin difisenigpmpereof the
]wmmmﬂk@ﬁﬁﬂhqk@Mﬂﬁﬁiwn to be dlspersed |n an aqueous i nkj et
y rop ? qg bm §ns \?'ager éll nqerSIb 11% (9 wHter solu?gI t1 h/n? th% %eerf?olecmg The dye
moleculrsmf the mwptl l@fentwh em mtﬂnded fo usetuhlekjet lréfrcemmqmmh )nmf@% que@uwkwt ink

compos@lf)l%u@siceofl‘ne f-nlaﬁm&i dra Eydﬁ@ﬁlh@ Halpan ﬁloWB{hE dyeMcnﬂé&fof ihXﬁSseﬁl linvention to

f.er ent
e s 3L AN P2 TP ROt BN 2 i) PP BT s B o ptes pesn
on each nyptithalpteiring. Eorgpraupte, Widno1 s @) teert aedwp hysinaphilis Wiesdups Qnelmﬁrst naphthalene
unit. The gim{eg S ﬁgnﬁmh‘ ¥AG SRR e Isaqnerapmfm PRARIb 01 2 SA8R8d M8 Bdtween 2 and 4.

risin moni um g ubstituent
SR 5 s R (g am APt coppripe s merophiic pomer chai
a substierip sdmptisievn anmoiun Froupga ebssitikrit omvgpnibickeangrid erowp iAdludéng aatip thereof; or a

substitu@h c(@lpm{ggraqgﬁdngﬁuge ngpyrrerl c chain is a PEG chain, which
onprise from2 to 5000 repeating units of

e%wﬁrén%%ofg hydsephilic pylymeric foiR isg ROl chain. WBICY B CORPse fiam gitq 1000
repeatin@ @nifs B&Iﬂhyileye giﬁpaofhﬂ{hydr(mhthb ﬁol]@&ﬁ' siarhs $/Kiite k@dilyl appatehto tE person skilled in
the art. ge eral%r ?h h%%ﬂtl_'\l?’e 8‘%5‘ n 1s o nglgll %(%%E—l &-h ?bﬂbl (wﬁerqu b is ]gn 1ntr§[%er from 2 to
5000 ang RY H5©9@1kﬁwdcmﬁussﬂqm Cl 8 al kyl or C(O)Cl-8 alkyl).

A ARBRINEROuE LR pmee\ﬁt he S%Etﬁ@mbmﬁﬁmga slaltsdfigéne@Nbrmula —

e BB gt Rk e e R AR PR e om .

alkyl (egnoktiaf, ethylrndelmemteymdpyntﬂﬂkremtse,dsofpr@m ehd,), Gl-a8/lalyk(glg. benzyl, phenylethyl
etc.) or (36 12 gyl k()J? B]F&‘yl naﬁlttll'}]/y;tc ), &MQJI i9 élwum lﬁy&ogﬁgxﬂ %%}}yrrohemum
b@n%yﬂlgroum‘il@h*gﬁﬂp@ﬁqﬁyas a@tbetlt‘)emdpmmm&zgravmf fqrgulg- %eﬁ’%z —080,2,

—PO,Z, ARy wetn 2 is HQ)F‘ siw&tkrls&umwaha,l mmw lzrn draed fdd UTNETor K.

Methodggfb o}ilicgléﬁ %'8% FYe éiasntgo yeécing%%b%vF »? [Ss lgmc?\%éo glzpersogéllled in the
art. For 8mple (ﬁ@foﬂz acid Hip3ZR0;Hy mayPP@tr3di2ed dnkrdy enteithnapthdién@ringzby sulfonation
using, f%@;(a%{pha(% %I&QSMEO%E ac E) rC%P\%Fs%p l)yt e a%ld r%§ou§ Slltg g:a‘it?(qm £noneffected using,

I ntroducl aci d group

for examgigs by mefa] W‘H@%@ r@e@e@m@wﬁw K{RFT) or ab‘@‘%?ar bORﬁ‘de T‘Eab‘cos) Non-
metal smthﬁamwﬂe@&u hiu%dfoi’ d&aﬂiqh@ aledrﬁmonﬁamya&admk £ BuaNGH NHGDH ac.).
a& squoxga ({J ﬁra F\p ma be I(_)9 n%aneb&f fo ME %v?lergn kﬁ zg:n%l E{yarg Ee%endently selected

the na nat i or using
from H é}(aeﬂipll @ 2. odtie mhmlr cyelhheeylosmwmm tert-pugyldso- mm)ST(ﬁthész)eRe (wherein
e is an 1¥1tt§r @&ﬁ ﬁjtogf)@léﬂd RGs li] tC§ ﬁ l & CQ%EW a@l@'n @% a%ﬁaﬁl@?(te Ed)eﬁi ﬂgnylethyl etc.)
e

for exanp a netal [ OXI reagent
orCo B e PR YT hgulﬁf‘%‘i‘%ﬁ‘%‘teéea{h& REPARAES coresponding

sulfoniceiggret al salts may al so be prepared usi ng, for

SHOTR 1y TR N S SN e

-SO2NR R, wherein R' and ndependently
, t hyl, ethyl,
cycl ohexyl, cycl opentyl, / so-propyl etc.),
-(CH 2CH20 eR (wherein e i s ag—_int i from2 to 5000
and Rc is H Cl1-8 alkyl or C(OC1-8 al kyl), C6-12
aryl al kyl (e.g. benzyl, phenyletyl etc.) or C6_12
aryl (e.g. phenyl, msthoxyphenyl etc.). Sul fonam des
whereinpgy be readily prepared fromthe correspondi ng
Riis sel%dfﬁﬁﬂlmcal%lldﬁyl WC“{W‘% aObIZKHRWI \?\/n a sul fggam def
._.group o er ormul a - : erein is o
d'sa"“?%%’eﬁﬁ?‘%&(o%?& wherein: RJ is selected fromH, Cl-12
al koxy, -(OCH 2CH2)dOR ; d is an integer from2 to
5000; andRd is H, Cl1-8 alkyl or C(OCl-8 alkyl. RJ may
be positioned at the ortho, nmeta or para positions,
but is usually positioned at the para position.
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The groups represented by Rl and R2 may be used for
nodi fying or "tuning" the wavel ength of | max of the
wa@ly@s/0HB4ect ron- donati ng substituents (e.g. al kKBRAUA105/001143
the ortho positions can prodxge a red-shift in the
In one preferred embodilfrent of the present

R 1SH’l h&r’@?ﬂt‘l’&@ CrRekgnd R2 are both C .8 al koxy groups,
R) may wpes‘ne:hahlt tgue kwtop)@a orE%mtawsyloss,tbstslutummostmdd/ameage paossioy.

SIhF Frtou $ T pre Vap]te ng\rla\xgcf ]ng’mea er%e fo % Pm%Qhebwagelgtgfff} of Apax Of the
dye. Eleettﬂwenaétg&wsytu@tsde 4 akkpe) #téteert@ p0$ltrpnammé¢ce preétsleﬁ gl dye. In one
preferre® ERGimaR B thé Presail ¢hvERdorR REanB RE Kte HOGCE Q IRy oMdpsChrefREKNBUERS Butoxy

edi tj ous synthesis of the requi site
subsitoi SFVRAE-Bl ST Ao PREIENeET AV B o e i prefeable for
detectiot Bye@mnercillyegaitable la&bsmramtheopreﬂtiéhleﬁahodﬁﬁentItfandjlsfetrermthegdndmn which
providestaﬂl ﬁ)eﬁm&@ {h§: \;ﬁ’s ‘é’g.}!?ehﬁﬁt%ﬁbmhf%an%fnp' e, certain netals

can produce Targe red-shifts in
t’lﬁe cenfigd ynetal| atpnt M jcan be wsed éwne ﬂ}eebﬁoemrt?tnax wEthhdye golseplerte a prpferred

wavelen%t%x t Wxgrﬁplé Q&ﬁﬁrmewﬁ\éﬁ:lh ek, RSan@8n &R BldalcE Qrg% Rdishifs in the Amax- In this
netal -free co oun The degree of red-shift may

be
contextjrgdeshiff eans @ SHY Ok e i3 lopgep WavElengths arompaied to e gllFtal fisp gppound.
Orhe Gextek 6freddhifl ey bé ifigenced by M} pxiddiigr stake)of @ dtetﬁnﬂigh/b))tda\iibd states (e.g.

vav), fo(ﬁﬁ alltdOS(@(/g %K}gnd ( ﬁrgcﬁcer lg&%éﬁ‘ l'{ t§ts) wth](ivJ (?(Iedﬁtﬁ)\ﬂlstgeég @% rP@l) and Sn(I1))

will tendstgropyse spaflgrredhife.s.  Met al at oms having one or nore
adtal lato.lns m&n@l&ne raaryiorb axidll E@Hdslnﬁty bh@edik @8 efetent iANéRIdE.I AXihI ligands may be

used as %aaf for n a?c{t]xcmg aqg'yonlaleor suﬁ)?lerren?al %n(‘ttlonag! S i e (iynt ’ locufehzkccgrdmgly M

I Ona I es
may be a:y»e)mm GONNED, ek @rAdnAngMy(,A )t\ﬁehfhyortﬁe(@(f(x Am)and Si(A')(A”) are
partlculeg@g e theR (oA Ldst arﬁ'l((vptil)ilcltylvh( Al), Fe(Al) or

n(A1LXA2) . Al (A1) and SI(A)(A 2) are. partic
o eeonish s APl e et el oy G BRT prgpy Hogtecoria e
geometry aftesligalile isgertehally dictgedeby thwanetakind fits preferzad dending gevgetryray be
01{‘ aﬁwml%lyﬁ)@sefeagﬁg a&rax&n%c HEWo B dfqu(ﬁ&hlglthereg%%ducmg cofacial
of the gands is generally dictated by the

imerac“ﬂ?ﬁtbﬁtlweeﬁﬁ@a‘iettgyep‘}“e?c Y ed bondi ng geonetry. Al and A2
rPagferiidy, the b tigatld, wbergieiers adapts asonderinatiob (dr ks cordigtrbd sy ehat it effectively
protectholr EISHJS £t 7t @&f&%lﬁy d@&ié&iﬁ | /Gr%xféﬂ%% hI cgllt @l:na&t "uﬂ%la ove the n-system

ween ad| | acent e nol ecu brefera e axil
and redyc gpfa§id] mtemeﬁns&ﬁevgerﬁhaceatdimwelecale@é sl tueswle(ferrusq g the present
inventiogONf i gured) such that it effectively pr otects" or

WLhas Eeen recorg)?lze%%e the prcgelﬁggnvg%{ ?rs [ﬁg)t IE agsor%ﬁlé d)ﬁe CgI)I(II%O%LdS olP tgedprlot art absorb, at

least to yopd eptent, dohendqitdd region af tha ereptowTs Inlé@ti fecevast H‘GJJOH‘Q‘ ehiR-af3pebing dye compounds
known i@ B4 |a|e§re Bl§ckp_ﬂﬁst\jis%l’é BEokpfioSid tibak hifdefiRble hSBvisiBlet IRnks, especially IR
ks for L esent i néentll O Itt Shas been recogni zed by the
ks orssreé%reewgeioﬁ GBS PHEPS | R- absor bi ng dye conpounds of
tlhhas farthep beemretogaipsichy the peetent imvgators that thaqmesenex efevistble bangs inftles IR spectra
of IR- ab\s(drﬁhé:dy@ an%GtrﬁD alQifpalttnt‘lﬁ"ar@ PeGSsbYiE mbRdB&H[ cotfles R%dainly due to cofacial
sorbi ng dye conpounds known in the

‘"tera"“ﬁ‘tslbfﬂ”eeﬁF?Jacﬁ?témtfflgeék Thi's visible absorption is
ctyelaatlb/ yIRhibEdﬂbﬁtg e@ifoands toniptise\sinssiydddnewhi¢hRonma k sybst@sipleyqiladarimpiety in at

least pa.r|t {} t}he mo‘?e]puleo [FHeli'léc’ 1% inamr:!;l ?engen%efo?éaagynp& n%th? adi cgrq xtn§l¥cu es tmétack on top of

een reco
each othemwicenefagiplgi-itteradtionshimopr sgensteckng. Henasi lBtaésotimgdsmponndts have b Rtural
tendencyﬁB%%{q; G, e?rfer \!IBIO%I%H‘LI’ 191!6&1&1095\/ &o&@ﬂ?&%ﬁ% we@]agbound dimers, trimers efc.
|cu R-absor bi ng” e I gand conpl exes, is
Withouyishing i b @emti bv enak tsalrlderSf?péwbq nreﬁ& inyeNaREAs e asig T IR-absorbing

compoulidd |c&\@'lﬂu@§51gn-lfbéﬁitl§5 &Ittemodhdi%mamml aagrp@mﬁdmdtaenqmmﬂr@ @hich would
not otherwngegf ersg%t Sll’]]: twh orrfaspo lrngﬁtor?omseﬁcb csc%tl?)‘(r)]utnhs?_lrl:ltney VIP l?l% aﬁ)sor%tm{) I unc?érstood to be
tendency for pI anar p-systens in adjacent nolecules to
stack on top of each other via cofacial
p-interactions, known as p- p stacking. Hence,
| R-absorbi ng conpounds have a natural tendency to

group together V|a cofaC|aI p- |nteract|ons pr oduci ng

- o, . o,
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Wthout wishing to be bound by theory, it is
under stood by the present inventors that p- p stacking
wobodkRistsor bi ng conpounds contri butes signifiBemilUyoos001143
the production of visible absorption bands in their IR
spectra, which woul d not otHérw se be present in the
due to bpedeniag pfdR disprgtiambardsrehdn @-sgtamp etackds top Bhi¢ash afiies arid|meorbitals interact,
producu%%%gﬁ &taﬂggsnin 'th%lr %E}g&fv§ En‘é&&* iV s. Bﬁ)qaéﬁmé 5}‘ Iﬁ 5&9\?@&1%9{9& qundeﬁable in two

sor t| on p-systens stack each
respectsoférﬁlé/r ’ﬁﬂﬂesﬁhed?tms'fyaﬂf gbsprﬁtllc@ﬁrhtef IR rfﬁ’%‘dﬁfﬂ"ﬁlé Iaﬁ’so‘@ﬂ%{’r"@‘éjstends to tail
into the visiblt Fegion, prcﬂsqﬁ)@mtgh}yeolamﬁrcgrypdumsel s. Broadening of IR
]?Pik)uff}i)e ré 91 okt)'%'g%r% ot1 co]oilrg(g @u?lénrg gfgngel?s etc. vzt \Ag ngtegrgcrt1 ?ns o??cuTs botP ﬁ) ethe solid
state and ipgsql@gp é—}q)we\gg d darachlargicular n@blplmngbgsg\ictﬁtqtqawhqggh@e grapppglvenpmolecules to

disrupt ﬁm@fohna'nm d? e)tta)@ed\ﬁ' iRl %llé‘o%gﬂs QR dyel ﬁ%% Qéc@pgabm sBilHio¥ characterlstlcs may still
ounds. Furthernm rmati o

be mtenE’eg' camlrg soH(?s Frgprmieil Pr}trcé?agere"liha dl;.s I 1av1§ble dR dm sg?uéxgrflp%?lgmsnble when the
solvent 16 evap@atéiotr Wicked itditde gapéri d state and in sol ution.

wm%%ql%ﬂetmtérz?chal d? Qro;b tﬁy\Lv"f)rlrlo fc(ﬂg'%e%%} aﬂla c%arzé%} altog-‘s such as ions, can be
ere are no SO ven es to disrupt
large ang this nfay intraducaddigenakakiogtiaeid ths Vsl eteiod- oI | goners. IR dy es

f@yd.mxﬁq&e pﬁ:@dﬂénes stigbld tidr BdauditpabREad! ﬂftdr&ﬁdn@ Sre aa;mbsd in Indore detail
below. #ﬁﬁdrlme (]sé or exa%;hl%larse%ger or fwla%/%axMuemn Tt dw reé>1r1rltsa}9rh sn}c?] &eyghaa aeplurahty of
branchedikhains, tstvb asnolywetint chiiess Heweaigg o willl el anprecigtpdfkaatithd bp s thahany moiety or group
that can mﬁre Suﬂ%]; Wm éoYamaifb-% 1dte@ztcﬁ<§n§‘€fta'dﬁ&n9fye ﬂol@crum Lﬁlbg suitable for
th_local charges or parti a}ﬁﬁr charged atons, such as

m‘“‘m‘%“’é rY isible absqrpfen. png rwglbth%{‘ff ge Pmugab e ip F‘S HGRt BYERHOR onal
alsaipt it © prefeﬁbré hﬁor\/ﬂgﬁﬂe it @ye B ddcaIn sucDp@Cliefal age Miaaek BSwdh the 7-

systems © rTPadJeaéeln?moléc' fes 1%\ Frea%er th?in abautq%% rr}'%re ppefe%(f)BéﬁeateﬂBz% Q&ﬁ # RMFore preferably

greater thanghpit €5 Aan@nmeffgdablf prates shar ttoptd§ Avalkis mimr@itdéram between the n-systems

of adjack® Rgle&ieO R b%h@&ﬁhetogﬁéél Jﬁﬁ%ﬂﬁloﬂs Ploktibleticdl @dieDByARCH&Eht inventors, it is
chai ns, _such rr‘]tsé/;marl c._chains. However, it wll be

“nderSt%BB‘Ftébf‘é{f%t“fnf Hﬁf‘% a BAASENEL any noiety or group
35Aotizat can interfere sufficiently with the cofacial p- p
'Kl@e%@‘élg ((?r}lsadg) 1011‘?% glfdﬁom\z tquq%qgﬂlc%gw g u}%elr Lydpﬁ dlllwyﬁ the dye
moleculg {9dRcEepsS ite Wer-dispersiiliy- é{efn@rA @g@orl/in may @C]hqeéélé(h‘?phlhc group, such as any one
ofthegﬂoﬁ})éﬁéﬁnbd)ﬁwﬁevwr ally, it is preferable to configure
Lgfe) g 0 1n{;r(gigce ax1al sterlci epr(sano?r mc‘i‘ rz]lsee haa{'?phqg%égb orzig are preferably
dendrlmgliséa?@rpfefeﬁafh opth LAd/gr A5 iy hgﬁﬁroéfomléﬁf(éﬁaébl y greater than
about 4 A nore preferably greater than about 4.5 A
and nore preferably greater _than about 5 A This
preferred di stance betwee ¢ Q-systens of adjacent
mol ecul es™ 75 $asd8HaanThep cal_daPeurat?ons. From
t heoretical studies by thepf es@lt inventors, it is
understood that p- p interactions are significant at a
di stance of 3.5 A or less. @laernatively (or in
addition), Al and/or A2 may be selected to add further
hydrophilicity to the dye nolecule to increase its
C' repreggats @ icore| imitheying thyp prjmope braselringmositdns;and/ or A2 may i ncl ude
each P' Qlﬁyﬂﬁ&m}'sblk&ed%ﬁl@a hy%%mh@%mémyr AWRRcHA mtn@t? groups
def i ned W above. I'n order to introduce axial steric
g ‘Sanﬁﬁﬁ?ﬂﬁrﬁaf‘b%’ i ncrease hydrophilicity, Al and/or A2 are
q' is 0 opanaifitegeafiadny] Wénadi ners. In one preferred form Al and/ or
each p' Mdép%nc@ntly sdand frgrt]Omoz{nmt{%] fgnl {@k: (1Ha) wherein: C
represents a core unit having two or nore branching
pi’é‘“sf“r"i‘q%ﬁé°°“‘e'ﬁ‘&l‘? pielgeged ?’Pﬂﬂéﬁé‘ﬁ’d‘e?"i‘tw gora@ISpeed fromH, a
C,.s alkyNpesit@Pa,l by@loBlyl @kiiueQdr agphddyiaesetne dhdmieaily ' 1gd atileast & branching
integer from2 to 8 ql is O or an integer from1l to
6; and

wherein;
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each pl is independently selected fromO or an integer
froml to 6. Preferably, the core unit C is selected
wo eawoss4Ct atom an N atom a Si atom a Ci -8 ab&phAU2005/001143
resi due, a C3-8 cycl oal kyl residue, or a phenyl
residue. The core unit C hdd at least two
positionpy the RuRben ofPera¢hinicppsitions deeespendine fo thsfvalye efies fienrs, ap &4l figasth having 3
branchur‘gqrorlﬁﬁpah d lczrﬂgmfa@mtche (' £8; Of= Ydom)HRH &€ for @AmPK] &entaerythritol
derwatweog{;\ nd h@\{r ng br anchi ng posrtl ons and a carbon at om
gl= 3 Cl = Catom may be, for exanple, a
f formula (A): (A Each P1
the sane or different.
ol derivative (having

pentaerythrltol derlvative1
group in formula (Ilia) may
For exanple, in a pentaerythri
three branching positio
bearing term nal hydroxyl
one arm bearing a sulfate grogp (- CH 208@z; Pl =

SBZ). Preferably, Pl is a hydrophilic noiety. The
hydrophilic noiety may be an /Acid group (including

salts thereof), a sulfonanp group, a hydrophilic

pol ymer chain or an annnn|un1@gpup Accordi ngly, Plnmay
conprise a hydrophilic polyner chain, such as a PEG

clirsh P grobieindemulp Alloome bethbwouk prafiffessnt. Rlnm}npbem @pentaerythritol derivative

' (havmg{trgé‘emlnal %&H%M be mecntn%lbgar)hg {e%lﬂ?h)’d%&g%ﬁ}upsf(i(%;ﬂbﬁ, P'=H) and

5000 Fpr ef erably to 1000, preferabl
one armeheting sylfate prounc1CIGO301G P’ o¥0sE¢ O Cu8 al kyl .

Ad»rtfeamﬁbl v Eﬁ%opﬂﬂd%etﬁ Cmalryu@ﬁnmn&@ HayPe MiRid(ekds LiktdlidiAg salts
C_aci ds sul f at es,

thereot)pzhsu fonﬁmllae %'ougcg la/droghllhc dm%ﬁ)ertcéasm orC arrgmx |1 %' £CI ds,
cfsrrctrélxgly &t may comprise mrdmehlhq wlmn@alemm niit @aiP]HPasﬂ ineome

embodi@éntsf ﬁ’rnmyl b&of foralid: (CIE’% RGQ'helJegl va dMhte oo 2 16300bZpreferably 2 to 1000,
f%l\}é‘y (ﬁdaor gMZH&IL?/: &% Cl-12 al kyl -GSO 3Z or
preferaif o AP0 &} DR 2%S H or a water-sol ubl e
calternatively X amaptopwrigfan wad @oupLiotluthigeals dteieo such esulfenic, acids, sulfates,

phosphm-'écrdé%osdh&_t'es caf'bof}lhg ac1db‘I ctar%&@ﬁFeE Y€ l}ﬁémce Rl §oh eﬁ%ehé B! rﬁzﬂ be of
mmoni um gr OU|TJf as a quater nar)( ammoni um
g i

formulg B O MG G UL SOV Oy BB 02p Gt CSO o .l
OPO;ZGihetkD-Zai$ Ky & Ntef-RaybleRlad) o Riximples oﬂiratdr%olablkgahedslare\hﬁemaél K, NH," etc.
OTm'e:ﬁl?vel R é’orrﬁlﬁsetal? %gﬁ?a‘?[ﬁn Shupiyfrf a§5 G\flten%'}Qm%ﬁum group. Hence, in
e

epen entI sel ect Cl-8 b e
some erﬁh@tirwlllts P étahw of fW@F &EWVI -N @XB é(ﬁe)r?f 91 2@ ]fyéP{VHﬁTeWR R’, R" may be the
same or/dEffreft ayré 1nﬁp€h.d§nt19 keleciod frain HY ¢ ls @tk W yd g. (nethg etlpE B Whexyl, cyclopentyl, tert-

butyl, mQFS?oB%i e&% %y%lz?i@?aiky nzklfﬁh%ﬂﬂémgaz O?r C‘”‘W% Cs phIRAR RSN erc) and U

is pyridigippy iF1idagalipipm ONYF@‘WW&’( ively, Plmay conprise a
SAltefrainaly] 16l eha@EddipRse aSilfoRandde dPoudsGdhs O frogeih Gdnerhl forIRUB@NR R,

- S0 2NR R erein nde nt I
wheremfR? Srmzﬂ’are gfepgr\{\gagrt!;v ysFlec ed fromq-lﬁgt ,h [klyl (e é tnhee'rlyp g{ﬁ 1 cPI ey&i Icycﬁopentyl tert-
butyl, isoypebd pemt—WHzCH:éDeﬂib@ﬂw?’ﬁm ewEn plreegyrlométt@w})o and(RCHH Cisalkyl or C(O)C,4
alkyl), Qa'%/Q)r&R@ B0 (efhsr Eteﬁyle%yl ek, )%;P cl &r?lQ@%( pﬁernﬂ%%ho&&hégpé?c )an d

%a’tjhed[ﬁ@ﬁE’VF suc}bﬁém cgfolr]l d agrtve arf 2F a]@/ knO\ivrzas gFV%mf% ﬁndrlmers are
advantagdoessinkg theigtrdnchey ghmmnmhxieizcthy effeBiva rhedadinesdicaloplume f tisagial ligand and,
in addit § pI: faéfﬁe aﬁeﬁgaﬁ Ifcp %QO&GQQ/ §pl@f£lﬁy &%Q&Eﬁhﬂc %rolﬁﬂ%th@&ye molecule. The

rimers. Dendriners are advaht ageous since their
pentaer;ﬁhrgqt étﬁ:étareéhpgm ﬁ)sfowﬁg@l (m is an etxﬁépl%?ffaér&ple\glgldrlmer suitable for use in the present
inventioh I Hugiter eNafpiEsSarcari@hanalahinknd@riakives (B, ghidraglucinél gertvakivadd), ahdB,5-
- the potential for introducing a
dlhydm%fmz% a%]hm& Qahlb%?%phr lic groups into the dye nol ecul e.
The pentaerythrltol structure shown in formula (A) is
an exanple of a sinple dendriner suitable for use in
the present invention. Further exanples are
tri et hanol am ne derivatives (B), phloroglucinol
derivatives (O, and 3,5- di hydroxybenzyl al cohol
derivatives (D):In an alternative enbodi nent, one or
nore of the Pl groups is itself a branched noiety. The
branched rrol ety may be any structure addl ng further

P T 1
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(H b) wherein: C2 represents a core unit having two or

nore branching positions; P2 is Hor a hydrophilic
WOoRieyi41g2 is an integer from2 to 8; g2 i s OPOT/AER005/001143

integer from1l.to 6; p2is O or an integer from1l to

6; Preferred forms of C2 and4p2 correspond to the

preferred forns of thfgg/Pl\ses bed alb®Vve. A

specific exanple//? anm~daxi al IN“gand, erein Pl is a

branched noi ety of formala (H|b) is dipentaerythritol

derivative (E): Alternatively,| the bgﬁgched noi ety may

conprise nmultiple random zed br hai ns, based on

motifs of core units |inke@hy alkylene or et her

chains. It will be readily understood that randonlzed

dendrlner structures may be rapidly Bl

exa . herifications of pey
Wi fur raerythritol, 3,5- dihydrg
al cohol triethanol ami ne noieties. One ¢
term nal groups on the dendri mer

W th hydr ophi C groups, such as any of the

hydr ophi.lic {a ping may be used to contro[»thf
| beo——

wat er -'sol ubi OPty of the dye nolecule. It
appreci ated that random zed branched structures cannot
be readlly iIlustrated using precise structura

flo pralipragive sserpdivient, ong primogy of fhe R egioupeis dveifgbranqhpdapoiety. The branched
moiety fBdy'bd Glylir@Surédd8in€ ARk BidcAih @ hdlakiliiliganiechSe OPEietd bf foftRla (I1Ib):
above definitions of AL and A2. The term "hydrocarbyl"
is used herein to refer to nonoval ent groups
consi sting generally of boR and hydr ogen.
Hydr ocar byl —g+qopst+ re—
al kynyl groups (|n bot h i ¢gAt and branched chain
forns), carbocyclic groups (including polycycloal kyl
groups such as blcyclooctahbﬁnd adamantyl) and aryl
groups, and conbi nati ons of the foregoing, such as
whereina| kyl cycl oal kyl, al kyl pol ycycl oal kyl, al kyl aryl,
C? reprefédnts 8 M E @rflMllawng?tkaXﬂ?{dr@ﬁrwchmﬁﬁh&l@ kylaryl and
C! cloalkenylaryl groups. Simlarly, the term
“I{”H9&¥%’QFBVF@ne" refers to dival ent groups
g’ is an hepdr@sPANDs;ng t o t he nonoval ent hydrocar byl groups
ve. Unless specifically stated otherw se,
qis0 Oﬂgﬁﬁgée?o%} % -C and/or -CHnoieties in the
P’ EOOhVUW&Eé?%Wl”Qroup may be optionally interrupted by one
(Hreférztl @orDdfEt hrdP> &ﬁbsﬁb&{dedthé ﬁr&ﬁ’red@m;ns of dRand' P! déscrib&t above. A specific

example o % gxnag &a%\lg;e;@' in P‘ 15%&) n'é!R 01ety of foi%(ag)(llfb) is §9en€aelgtéu ttol%grwatwe (E):

group sef ect
H G'-12 al kyl, CB- aryl or CB NQ aryl al kyl . Unl ess
specifically stated otkerw se, where\{ he hydrocar byl
group contai ns one or re -C=C- noieties, up to four
-C=C noi et Neg a
Hence, the ter@ "hydro arbyl"onay i n&l ude néﬁetles
such as heteroaryl, etNer, thioether,\ carboxy,
hydr oxyl , al koxy, am ne, thiol, am de ester, ketone,
sul foxi de, sulfonate, Aul fonam de et£. Unl ess
specifically statedHf herw se, theH@iydrocar byl group
may conprise up to four subggjtuents independently
sel ected from hal ogen, cyano, nitro, %drophlllc

S TRIVAY: thrdranahed matsemey panpgse ml@@'es*ﬂdom%

be rapidly built up by, for example, successive etherifications of pentaerythritol with further pentaerythritol, 3,5-

dihydroxybenzy] alcohol or triethanolamine moieties. One or more terminal hydroxyl groups on the dendrimer may

gikched @@?Rﬁed on motifs of

core units/Nhked byralkyldNb/Br ether chains. It will be readily understood that randomized dendrimer structures may
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+ etc.) or a polyneric group as defined above (e.g. a
pol ynmeric group derived from pol yet hyl ene gl ycol). As
was@d/oinnei n, the term "bridged cyclic group" POTAU®S/001143
C4- 30 carbocycles (preferabl C6- 20 car bocycl es)
cont ai ni n or 4 bridging atoms. Exanples of
be cappfﬁrvr'%@wor@glﬁ sr@egscsmh@s gweﬁtbf'shyéwwmrwq abam’e&cvtfeﬂxﬁ‘)& gy of
hydrop}ﬂmda@ag mu;aﬁd W50 dohed] e fwaterTshmbltn@ lofthé Ayé hﬂl@aﬂie cyclic

g[¥ O]JIﬂ %e apabe‘g’lgte(l tﬂzﬁ ramgj rancge 9.!{6\4 gz}ﬁﬁ ot be Iégc{ll L1](31§1’ated using precise

psS such
Structur{l faraylad. Bpwgever, al, b@}l@%@n‘if Jmer- blf?dtf'fféqus \9fat°4>r\veetplateﬁ &itlipthe scope of the above
defmmcl,,}m,feﬁgn(ﬁﬁec:l fically stat ed ot herwi se, the term

L e i L A
hydrogen efyidepcaley! Eryuph siusindae olid, asli@tlyémd@ﬁkylfyﬂ gmph(in ®ﬂosrtral@t[amd beanched chain

forms), @J}Bo@)g:ﬁggraﬁg &[cﬁﬁmgb&y%}oloameg%ubst subbSas §1Ey@to%gyltamﬁfdar§an@ﬁ BRI groups,

atomin car bocC
and corr}bglatll.[)é‘sj?.ftthel g‘eqowg,tsXc%@_ﬁlky?cgcl? @%Fgg)é%o?%y?oa Sky%'qtl ?meqyg:y? alkynylaryl,
cycloalkylapll adeygtidalkenyQry] groups. S@hilay, the erm élp'hxag’eldlebgf ref&s to diMelent groups

corresp ntiﬁg Io%reraonarateﬁgﬁﬁocgrmlg}oq glEsQHtR:d alsoogl udes bri dged
terocyc gr oups, suc ui nucl i di nyl

and
tlﬁf&ﬁ@awwﬁcalurfraeeé gtharises pp o é%lr r<§r aad/erColl H@wwsgéhe hyfrgoagpyl group

may be t,}hﬁnén m@é&@ﬂedqayehdo@m% %@ﬁes eaeetebﬁmgpm omi'l ¥s—; —C(O)— ~C(0)0-;
gbstltuted W t ef the s (L% ﬁ |
~CONkes P BeasPel 0?6320‘Fﬁ§ 23‘1& mw‘hé‘ie% 4S 2j2E0Up, 86 Bte rC1p2gIkyL Corzaryl or

Cepanflaiybr to an aromatic gr oup, such as phenyl, napht hyl
gLrJncl)ef’srgH sltp901f¥ccl ry os}lja%d tgs rrvi%é W, gry hé %J ocar% %’Z@r %rcl)tzrl{[l aJng Elé{gnorr ) Ak moieties,
up to foex@FQdmnlgtleamyy aptidna iy ltem@hted by FEEN-t Henee, 'therterin Slppdrocarlyf” may include

moietieCAEH R ﬁeter&i%fl %fh%r &Qetﬁ’ér‘é@rlbﬁ@thy%@ﬂ Riko SRS RN Y e, Kefdfe, sulfoxide,
monoval ent aryl groups déscri bed above. Any reference :

sulfonate, sullfnemid i1 i cit 'y i ncl udes aryl ene, where

alppesOpedifahley. staleh ethéreisenthe hgtr@arbg igyob maysfomprise tyoto divwr gubsyituents
mdepenggnﬁ)u&lectmorn“?hailogfn (‘gta.lg) dlgé lﬁﬁ%ﬁpp%p%’mp%gﬁeﬁﬁgd%b{vg PJ gacS%jH 3é03

eteroatom s es of
~CO;NfeNHy oaiMet” efcoor fnstymerisegrevmat cleém)ed ghefys 4 mmvdww dpriygd from
polyethp%éiyml)dazol yl, indazolyl, quinoli nyI [ soqw nol i nyl ,

I ndol'j ny], isoipndoljn ndol
R ekor e 5 B i Hobes vy rifrabfgt catroesles
containing b Ray@ I4yvhdgu}gyltomz dkapiples pBoiged odrionaydlic grpupp are dorinyh yiid, trlptycenyl and
derivatift¥ 'EHelm)fdJl' H@Yérm “lmd&% rc&cﬂ& Q&Lpf al[s'(piflcﬂlnﬁi Brﬂ?éd’polﬁéﬂfﬁlfc%lrdugé Byllldmg groups such
i sot hi azo tri azo| g/ oxad |$zo y i"adiazol yl ,
as adamagigny HAngl mc@;ﬁ -Yiespy "ﬂgi’f%tﬁ’f/sr i nyl, benzotri azol e,
qulnlemspahﬁcaw s;atep ythératag, yhe ferra Gutidgedicyojit greopt alsalindudeetritiged carbocycles
wherein lh§t3%F p@af‘bﬁlm gt@rﬁs a're rQJlacQ(pd&rhagmatSrﬁsf s@l@éedtﬁ%mcﬁ ‘é%t 8 '@t l:gird&lci mccterocycles)

correspon he monoval ent heteroaryl groups
When ltd%%%qduﬂwwa@%vw mAﬁgrchwee'f placsd by IststoaiPBal iyt is meant is that ~CH- is

replaced BYRIN-CLdH,Yisk ﬁkeufﬁl so-het &ipafk YEJpﬁEE@ by \WELE Fiehcd@ R kA FhrRAE&.cyclic group”
ecl|TlCa

BT PREE R TR e AT TR
of the bedged ¢ycliclgraaps ndytbboptionally suBstituted gvith %, 208 ort4né the sitbstityents dasdribed below.

083 G REE Rl OWbreitlh eerfe% tJaﬁ £ S heRGRoub, wmd,ﬁlem nsmthym RiplyYenyl. Ce.r»
substituted grou in connection w

anyl forcemn'eere&mwmmaﬁwwg PEULOBE thit BEBRHS: aﬂa@mg Spgens. Te
term “agebd’ mﬂadmssudsfst fotdivelrt: @) ps asrespondiee thel @ntdvyiens @Y lepdupciiescribed above.
ny refer i u n l r 2C0H2) i OR
Aty ef%g E‘?o ﬁ‘éltlsf,)ylz;{:rll dfgna?ge él“}ﬁ?éy i OEKI%HSOOO and Rd is
Cljpe Sena[ %V[oa@} rﬁrm en agy gfowg, |wj1ere b);a}]g 4 cﬁg‘i’”(féoéﬁ are éer}?laFFS By a heteroatom
selectedoeh MY XVdr S. Exhrgiiés,of heloRMryl coNfRteFdomatic) groyps paiedey pyridy)vembixigazolyl,

mduolil,wgﬁﬁoq%%$11%w$n@ (550én 11%3@/1 \I\P‘| g%?g%'%olyl

and R' are independently selected from hydrogen,

12 al kyl, phenyl or phenyl-C . alkyl (e.g. benzyl)
Were, for exanple, a group contains nore than one
substituent, different substituents can have different
R‘ or R groups. For exanple a napht hyl group nay | be

1. a4 " 4 o s . .. ~ N AN
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interrupted with 1, 2 or 3 double and/or triple bonds.
However, the term"alkyl" usually refers to al kyl
wQ@e@apssdnavi ng no heteroatominter r uptions or BODAU06/001143
triple bond interruptions. ere "al kenyl " groups are
specifically nmentioned, thrs is not intended tq be
thiazolyly Brrsar?lue%aza§l ipoyapqiy PR} 1t9XaZPIARY L AIPETRAR. PEFMIGRY L PIRCR A
morphol&iyh V}erohdﬂ}e,ﬁﬁthfaﬁcﬁﬁl 1642611, bxadivRE thiadiazolyQ pyrédy B pPinedinyC berk@byrimidinyl,

_ benzotrlﬂolg Jénno{a 1n)Jl 3) l cg&nﬁﬁnﬁetlc( yIlhe tgm%gergﬁ%lirl%o @f(l%lnge FHRYs to divalent

ons “bet'ween
groups ceﬁeeqnfhrlefa|ﬂreynoevvareecbeteewé BiRkRsdescribey ahous. dpisferenqe o heteroaryl implicitly

mdmkﬂﬁ&&ﬁhmwﬁﬁﬁﬂﬁmﬁhﬁm@|ky| preferably Cﬂ 6 al kyl . The
ncu

L?n[iess sHean{é%llé/ s ated otgerwrse Slerfeyhe eroa i( d hg S eSr’le Frﬁw may l()je optionally

nerudes c
Smmnm9®WWtyéﬁoﬁWKV¥meahﬂm@VeW@ﬁﬁﬁeﬁyW groups as mell as

ORRERI rerlefe;rc@ rgsna@al‘ to to.{neﬁaery Wibbthutddi SRRABY (e. rkwxmegridams bridgeCdyclic groups,
as Cl Oa CyCl O U
o iR p D L o2 B Rend e i SRl il s oy
—(OCH,OH,) )RS (whSteintdosvpvigeger frame2 tb 600Matid BG4 I &l kgﬂty'f orl(XO)&h-4 alkyl), cyano, halogen,

amino, rlryg{ox | ShibiCs ﬁvyw%rsrd Pemg;;rsog}ﬂ t&'akye(cg 53O0 ,R", ~0SO,R”,

rrupt rbups L. hcl ade
-SO,0R y—@]l—ﬁfp@)ﬂf yCON%”)R(ﬂ §QER3R] S@M }éh@b@w and R" are independently selected from

hydrogef X& 1.9 X%Eﬁ&r'}ﬂényl@@al@ﬁ @J@E)ggw‘é)ug'ﬁé?y it exarnﬂﬁ 4 g2duPcontains more than one

v substltunarh g%{ﬂelétlsﬁmltuegﬁ aa v O FF%r %tof&l groupg, gor e aﬂ?fe., wpl&l&ég{oupd?ay be

substitutedh@ittothret Sibstigeds: hmrzelﬁnh 0O gesup bl -y, of f | uori ne,
. Cﬁx}e %Hl 2 l Ly h@r%m?zﬁgferl t8 g]!kyq ouésﬁryl?oltﬂ syralgln Ya%ghed forms The alkyl

ha ogen ers [ ori ne [ uori ne t uent
group nvwrleerrtereewemb & of Sheppagiams gylected fEqpnQy ‘P’@eﬂtc %lrﬁppr erhgso be
interrupted with ( e -033 doudle ﬁidbﬁﬂ'nblb U&ds. HoWdVRY, ths ieﬂlg“aﬂ(yh)ddlﬁlﬂ}pblﬂeﬂs toGalky! groups having

no heter?algtcg)nlfl fr)ltelauptlons Smé. otuéle ?r ep bo?r? ]nerp%o 9%9 re ¢ i E(%n ”%rou are sgecrﬁcally

mentiongd, ghé|i smemteedeé 19k ponstaredasy, hmrtﬁen srutbs@qﬁtnuemf 4"@1 @sr i on
nWVereQ@er%hc@ ts nRBd to /6 e)(anQile QﬁE Ay litliymeakt tﬁelﬁ&y@(ﬁhb Fhay contain any number of
stlLtue nt coO lT'[t)

carbon aé (n?s etgFeS 6nJ(: ﬁhgﬁﬁa%}:gcf calabi %?ate%t Ex%rFVésgﬁa)ly re erenc 0 aﬁ(?/lngleans Ci.ipalkyl,
preferabfyo?ugelkd - (CH 2)j - SO 3K wherein j is Oor an i nt eger

f'fh@ mnll a{ll@l”@lso iﬁ@ﬁlﬁ:?eycloﬂk;tl Brbtzp; CQARE@Abrein ttﬁkﬂeﬁne‘fz)moalkyl’ includes
evlotig PR IS o PR P A b SO BB T i prosessuh

as cycloblgylrligdgholpy. Thp predikd eeeh hdydt intdreptaiatht!, hat3iheterogdmstsklected from O, N or
S. Howérl:{btﬁg feltnp‘%?;tloah@l Q&Elly@gﬂ'ﬂ@ {ochl(taQ((lt&(%pgﬁslh% rﬁﬂneteroatom mterruptlons Examples

functi ona provid ecl| roup
of eyclogld gtopps inefyds er'oea%&vameylueg‘e‘rer%‘d 'Q?eéY‘Fi‘ethg\%i aﬁe’eamy‘ groups.
bEbe rerry i'avigaikys trefere @-geh@pscsiéhial bensyl, phiyletigiapd naplely intiypounds
W teﬁ?l(‘ h?'Jo n orS Leﬁg qusg‘oqg}%rn t&refeptro% of 'ﬂt@i‘ﬂe @iﬂ%)rmg %?cﬁrlnl%l aﬁd iodine.
stereorsoﬁers and m xtures ereof are included (e.g
Usually choweier. Briqeesreferitydiogipeets fatrige HRUIUSMS: conbi nat i ons
[ wnelruelﬂeﬂag:e is@d1o Ca dWbsKtubtit €Gmpeibifig ). (dd. kewbsBtRent bdrising a hydrophilic

group”, a snpsg)H]eI? Eomﬁ?ylv S a§ Ii ﬂ:\ (%clp&e{gﬁsosgﬁs tl?et‘eolf)’e gz; s(?rdf?glgﬁ? E:(.!m?prising a polymeric

chain” erqv)ehewbstlerre inj qqerludevd corrsetrenrrhle orRPERIL B SEEP ueﬁfmi FOt ample, “a
substltuene&mprlﬂng a0 Qéid gr@d']b (Dncludrrﬂ; sﬂﬂﬁl@&@@” BB oﬁ‘SrmuﬁO-(mizbj$d§m vherein j is 0 or

‘one
an g Idp o e T RGP e 8 BT By AR g Fous, whic has
a specifgdhgralpdhttavhed. Bevegansvill bedadils afpeesiatadthat thejexdct mturecpfithe substituent is not
crucial tg &k Id&lréd erQtuQxfallty %I’O‘Vldg}}fl@ He EﬂeHhedtgF&p %Q?ﬁ@éﬂf ' C ation, t h e
term conprrsrng or variations such as "conprise" or
"conprises” should be construed as including a stated
el enent , integer or step, but not excluding any other
el enment, integer or step. InkJet Inks The present
i nvention also provides an inkjet ink. Preferably, the
inkjet ink is a water-based inkjet ink. Water-based
i nkj et ink conpositions are well known in the
literature and, in addition to water, may conprise
addrtrves such as co- soIvents brocrdes sequestering

e e .

o "
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nodi fiers, penetrants, wetting agents, surfactants
etc. Co-solvents are typically water-soluble organic
wa@eeloeeri4s4 Sui t abl e wat er - sol ubl e or gani ¢ sol vRCIL/aU2005/001143

i ncl ude Ctal kyl al.cohols, such as ethanol, nethanol,

but anol , propanol, and 2- préﬁanol gl ycol ethers, such

Ahiralieprynountls deseripedlieraifgiRysiist tegA iter prereo-destrintprsciiaveyiry g compounds
may emmfmatohmheneifdm; thexﬁillh))é!;sfbl’k&te@bl‘j&&l‘s ahfDmARkIEE Vhkre@lakaricluded (e.g.
enantlorgeirs Xlaﬁ?ereom%rg )F{TE L Lc?mamr{oa 10M$ m¥lad1n:%trac %g%ngﬁur?st ?C?I dlﬁg;gg{ ﬁne

étﬂk?efrse @Prmommuewenag Iew & a nypbry 0 emlwplyrlw fe‘tnﬁéhe“ a&?%gﬂgle Fegioisomers
and mlxﬁﬁemel!eomrmud&ppr opyl ether, diethylene gl ycol

oﬂtgé zliv%lg / Oﬁfilslfng)ﬁtglh gﬁ%lgg’lt(cpr%%ﬁ)gg ﬂ%%co' %?‘gognrppl;mg a ymeans “at least one”
and not t'qng extdieyly ewed. Wheyeoly termp’ mdeastnmjvs)ﬁbece“tcﬂemsedshlh shoeld eot ¢ gpemued as
having Jmneﬁ(tn om}k)déﬁnﬁioh@fr“ di et hyl ene gl ycol nono-t-butyl

et er - - met hoxyhut anol ene
O R iy PN b BB By orgr NG omprises”
should tprcopyled manadjiding @ ktatedatanetts ibtagey br sep.lbetrnot g3clading agnehey klyroat, integer or
step. TONON- propyl ether, propylene giycol nono-isopropyl
et her, dipropyl ene glycol nononethyl ether,
di propyl ene gl ycol nonoethyl ether, dipropylene glyco
Inkjet IKONO- N- propyl ether, dipropyl ene glycol nono-isopropyl
elthlg ?lresentﬁrl;vglg%h Flgl)eprﬁw (%gzgllmkﬁ@ 'Pﬂafepé'ﬁyy Jhe ﬁI{J Gk is é‘@ er—based inkjet ink.
opyl ene nono- her; for mam
a?:’@ffai’ﬁﬁe@i Bkietd emtloemefve% M?@m "stber Igratye andgiy Fﬁﬂlttoafp water, may
comprisg hddﬁﬁe’spﬂucm BORbeitE bdciddg) sycﬁa&[eﬁhg dieas Ringttients, gl Ydj@ted! viscosity
modifiets” |erz;1 gnttsagvgﬁ and sssldl-fg& or combi nations thereof.
ST TUser Ul Rarer uﬁfe organi c sol vents incl ude
Iﬁq sa](vergs(ﬁrmqagy wggcsﬁutéesor@nﬁyq]yems i Sisale, water-soluble organic solvents include

Ciu ankJNaleJhbly | s fag &hahel qman& bR, e}oaﬁbamd zq*dmoh ¥lycob bthdrd) Kickl&, ethylene

glycol njen%;n %ny?regheh {IIDIEI% g% rﬁl hoe{h? gﬁlﬁ%eﬁhr?enp yco‘ rr%n’obueteil ether ethylene glycol
monomtﬂlfvéfﬁté@ﬁcetafﬂ’rbeth}’iﬁkﬁ ycol mrivomedly! Sondistinicne alwcglhn%mthﬂ qtlgr, diethylene

glycol nY@& ﬁ{)foﬁ}ﬂ (S1e) eﬂlthQﬁ?bﬁn({ﬁQJls?ﬁwyl éﬁﬂf Q’Eth?l@r[e gﬁ@&\‘rﬁn@ﬁop@opyl ether, ethylene
ctan

f
glycol n?,oge Bh‘ft?lf%?rydlgwge% {TF IﬂaxoryrbélB/ ertller g%%% q%év\{an}ﬂgo -n-butyl ether, ethylene
glycol npoerpoyl tthanietiSlsadglzolmagbr-bity! kthergl -methydi -rethoxyblitenob pgpyking glycol

monoméh%]l e/tﬁé? tprdpplerlelégf@gi mgﬂﬁthpaﬂhbpﬂ'\c;\%'tlegé)éli'do{}gogg ng%}%l efhEr ﬂr@;@%& glycol mono-

n- pmpyk"é}fe{/ @?g?f’yl‘ﬁ‘éﬁlly??ém&""ﬂﬁ’ﬂ°¥’ﬂ GhdimerYsee gi)g@lo@ngpet%f ﬂﬁ‘?érd‘péqpélene glycol
monoetied éthyer, @ipeopglbne@ykql mprcpyrbgyheheg|dipeapllenediyed! Impheisepraplyhecel, propylene
glycol nﬂ)ggh @EE%%MJ ﬁlrc] 31p93:p§1&‘3| l'ycc]:l fnbm ltwl gheé: Mﬁf&l’e racetamide, dimethyl sulfoxide,

sorbltolzoxﬁéacn?%}nyecergf TBP"B"@FFF‘& rg,b(aqr@ |d1acefa|1;eP %yc&%ﬁtﬁ&?gtle%ng, ulfplane; or combinations
thereof. "ONOMet hyl et her, di propyl ene gl ycol nonoethyl glycol,
| I8 ol
dﬁ%ﬁ% %ﬂg{a&gghﬁ&h&fz@aeﬁg lth‘éfﬁcée% P%i lerQA Q{CQE%Q/F&%A@Y fa
methylpgqrg}'@lme, qmprgh@qrmwme@ylﬁglfomdp éqlfogigq nmytpénﬂ@e i\ e}tlyéjhorpholine, 1,3-dimethyl-2-
imidazolidihdAb AN4lcEEnallbn¥ @Rlcor. di €t hyl ene gl ycol nonobutyl et her,

l.ene gl ycol .nongethyl e di et
d\"l-ge g %‘HBW&?%VT a Egﬁ%’f l,ng terﬁslol(ggy f)rézH\éc s& V%ghlgh can serve as a wetting agent
or humeptait Ja tirhppitiop waterirgtentivity ahdiwdtting prepérees trl the inkyemgbsition.uch(@h-boiling

water-s@ble opgaeﬁ sol\;lzmsnclurassgmaemga EHIE Pdint or ﬁs@m&mghe% a 1%Q@Jhe water-soluble
i sobut - but anedj ? but ane

organic _SI.Ol‘gmd"é ene&lﬁ%ﬁ%mt if 1é°°cr?é5‘<‘§‘ﬁéﬁf ‘3 y en& Fly%)g Iprémpylene glyco(l) diethylene glycol,
pentameghylehdgiycbDirimeth@erte glyroy,t2Fhuiebeal  4-dipld2- @hmﬂbﬁfha)tant{dm 2infegy e24-pentanediol,
nlpropy-gn@gl)t’cgltrﬁdnﬁﬁll\@hﬁgtﬁé %p%glgne%fygcﬁ moﬁoegh g\S@&t /ch&%teﬁéglﬁbnn&nbe%]yl ether,

refera
prop 5P T3] et G PR STy, T P BRI s teactyine
glycol, trieihyddne glpdol, didtipat igtycd mondbhthiethes tikthede elyvut inbioetjyl@yendighylene glycol
or humectants include saccharides (including
nonosacchari des, oligosaccharides and pol ysacchari des)
and derivatives thereof (e.g. maltitol, sorbitol,
xylitol, hyaluronic salts, aldonic acids, uronic acids
etc. ) The |nkJet |nk may also contalns a penetrant for

S o o, . Y a1 o .
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nonoet hyl ether, ethylene glycol nonobutyl ether,
et hyl ene gl ycol nononethyl ether acetate, diethylene
w@bkysolissmononet hyl et her, diethylene gl ycol noPORADYI05/001143
ether et hyl ene gl ycol nono-n-propyl ether, ethylene
gl monoi sopropyl et her, 18i et hyl ene gl yco
monom er SinmPYienel clveel robyethvleng gl ealschavjns sackscularyreghts OFA0PQ pr lower, 1,3-
propylerﬁtgrjfedl,, isofloBYidny b a)e 1@ﬂ>u¥ﬂéﬂb glmnq)'4m;utbﬂéﬁlyi 1,8 bltgedioMet-peyttaseaidl, 1,6-

I I
hexaned% él‘écetrol, ell}'trL%Itol é){:rﬁ ?ythnﬂ antgl_cldr?bmap ns ereofg yco

ene glycol nono-t-butyl ¢
dihtriotal w@_er-n@plﬂs;c}rganr_{; .sqipplh‘gl%g;b glttlgn@jq] et mb psoyppfqr@i—y@btglp §/@ép% by weight,

more préfREANBLHYIo, @Imﬁms bdasdczﬂmewuﬂlcmkmmnoet hyl et her,
progglene col . mno t -

ropyl ene
S Sl i S B B
oligosacettahides andd)ppsagqhy-ides) endglenpatites trerpad Kt ylkitok sdnigitol, xylitol, hyaluronic salts,
amWncgthgg%gg&%uglycol nnnoethyl et her, dipropylene glyco

nono- n-p et her r opyl ene glycol 0-i SO0

g ép}get %wﬂsg Fpéntaﬁlfs g,&ea?ﬂgﬁté 8ccrqler8mg>pﬁnegﬁtwg Pﬁheaaﬂldeogs 1191<p 1Xto the
recording krﬁdh(ﬂ@)slumbte peley el inchmday@iyhydia higdhobtiybgthersExipavpdtiess) @fd/or 1,2-alkyldiols.
Exampl% %k }uﬁﬁ g) lé CP%I Fgl&%ﬂqwleﬁleéﬁr@ et:ilrylale @@EHI ﬁgmeﬁ%'l eﬂi@rdethylene glycol

e penetrant may al so_be sel ected
monoetiy} qgher: &ty isfieglvee! ERBADHY gk edinp ghcoimeiomethd gibey agetate, dithytene lycol
monomél;hyBct]in Apapea glcol mbpdkthpLettar eblylak glydol mepetitrepyedalien lethyldne §lycol mono-

1sopropyégt§eax‘ d?eq‘}ypelle %lyjtb méﬁgﬂBﬁﬁagg%I%L 'eth?la'g é%'céi mgn% éﬁ%ﬂ Ietﬁér dleth%lene glycol

etrant
mono- n@vtylﬁéﬁretne@mneugb/c% merat-asi! thrﬁﬂty ge ghvepigeonest-buyl ftaerszﬁ%yw glycol
mono-t-¥y1 GRér, 1 ﬂ&ﬁ)@lﬂ{e&f)@ibﬁkhby pr];pylle(ﬂe QJQ(% hynobf@thg bther, fpeRAE ghfdol monoethyl

ether, prg;a/‘la'etnaglﬁco‘ mono|§ Ul ole gz?rg ene Fmono 1 ro(}:)?/l eP‘]er g@%leﬁé é}ocol mono-isopropyl

a sur
ether, digigpyficae glyetmpnpmethy] ether. @m@wlﬁne %}/Cﬁlom"eﬁmytet@a rdﬂbéf@éenaétym} g@ono-n-propyl

ether, dlalg 1 e gl&&?l"nbﬂo i@PlopyN htﬁer%ﬁﬁ'pﬁd@&%ly@&trﬂo\{@n 8@aRME, ind Giphbﬂﬁene glycol mono-
S nes
n-butyl <§léﬂr tEgamp es 8? Sélft?bifé%-%wfo 182 e@gxle? gl anéj k E gexanedlalcjl'he penetrant may also be

selecteddiofnysirighmzleimdsdrbdatonn @ola@ucu assla} prepanediol, 1,4-butanediol, 1,5-pentanediol, 1,6~

hexaned?le HW'—H@&QAE@ hiadng N8 kthle @B @lyégdl g@y alRGY LTBLs lerteaé’hﬁ i nes,
di Isulfosu00|n|c aci d | sul furic

SF%'F fugoun%(ﬁ Pelmgtfaébis BrFfF:r bly gllﬁlrefr%{]@%%f 1 6? %q:"/y welg t, more pre?eragly 1 to 10% by
wagnp@&ymﬂyamhyk&mamah«yl ether sulfuric ester salts;
cﬁk H.F_féyllﬂl r‘l?layaa%l) gonta)ﬁpa%&facgacgve agén@tegpymd’-ﬂ(j\ 'arganﬁﬁic tsvﬁfa@é']agtlve agent and/or a

sarcosi ne salts; and phosphoric’ acid ester ty
nonioniyiHFe AEVEIERYH HOSHINGE HERG S St 1edesHYs 2y LVRy e
alkanes@fokiy hci®dalL6-oRRRGIRAR ti€ 58S ElEilbe&&hésSlfonaﬁdd salts, a]kylnaphthalenesulfomc

acids, a%LnYe&eﬂ rI;]e(s) Sag(p 8al4gy‘1:su§()ss£c%r 1csaéa1ds gﬂgl %Iegter%altg )(squed %ﬁs &‘fated olefins,

I'C surrace ac
polyoxygtbdene ylkﬂemrénlésle e prtE; earb@%‘m ae:lﬁmpeeuer Sifety aaﬁ éﬁltaand alkylsarcosine salts;

and pho?bﬁ/&%}i gl Wp&nﬁc}ﬁis Kﬁﬂllp}%EﬂH&{c eStet shiat [%lyﬁfmiﬁﬂéﬂé mkﬁ&{hEr phosphoric ester

‘){ ) he nant Ops e 1¥'1 X es of}fne nq 1ecnsur ce acgve nts are sodlum
ENSFTORREPIGNT B8 3 Ct f@ﬁ SUEAMAYE *HO Y EXYEERYIE
dodecyladnkeybsulétnbtersgdlunpblhrgteﬁy@tmgybm@ylme I@Wlmhmyllfateemmnlsm salt

pﬂkt%@%ﬁw}y JuBne aﬁkgéékntsﬁﬁél &Ik Sthyl&He qx@éﬂdy&?(tyﬁg Rich @ﬂ%lyoxyethylene alkyl
ester

ethers, PQIYRW*I@%'F A T (T o %Pﬁa“g%éeéffy <4 yfamides: polyol
ester tyf@s bieh 85 glyserbladity hesters {sybirm alkgligstbrs,asd oedr ylkyl detére pelyedotimpes, such as

polyhyd?il: Lﬁwholeatkpleeﬁﬁrs A4 gkﬁhlmﬁw 59& ab Mpﬁ&amlﬁ@@t@ 4 amldes Spec1ﬁc examples
kanol am ne fatt acid am des, S ecific exanﬁ) (ﬂ
ly£§yet ylene

of “°“‘°|’?t5ﬁi"8‘ﬁ? EHNEFRMIS A CLE F%aSa?@'éwgth%?“& nony iRyl et
octylphgd@ll eyheix yayoryditgteae dodetylblighye aidr, etyheethylgelaikplxiiybéthey, lpelnexyethylene oleyl
ether, p&fo&%tt@ﬁﬁﬁ%&wl%{hg’e{?d F&]?nyﬁé}éﬁ{ ;h%'ll &ﬂe@s (gg %@&XJyQR@W Lllkyl ethers); and esters,

ol yoxyet ene’ a
such as b%’(“gitf%ygt‘erﬁ}y?a@rfé"YSWé‘We‘@PH@? estep @lexif'é’emﬁlgﬁéatﬂ $rhiky laurate, sorbitan
monosttal dorbitaNtbnp-0leyt Xorbitak yesivRaa)] golybxyethylak moficolepte, and polyoxyethylene
pol yoxyet hyl ene al kyl ethers); and esters, such as
pol yoxyet hyl ene ol eate, pol yoxyethyl ene ol eate ester,
pol yoxyet hyl ene di stearate, sorbitan |aurate, sorbitan
nonost earate, sorbitan nono-ol eate, sorbitan
sequ|oIeate polyoxyethylene ‘nono- oleate and

o ey o, . Y

salts, an
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oxal ate, potassium oxal ate, |ithium oxal ate, sodi um
borate, sodiumtetraborate, potassium

why@soganpht hal ate, and pot assi um hydr ogent ar t PEL/ap2005/001143
amoni a; and am nes, such as _net hyl am ne et hyl am ne,
di et hyl am ne, tri rrethyl ami nd?d triethyla

stearate (ACPRleyRlCR) Ry fre dsipie peiSriothet Rdrld-Rpe ﬁrderryrwd‘& -diol, 3,6-dimethyl-4-
octyne- igdlﬂ%haﬁaﬁiﬁmmﬂlexﬁhﬁ hﬂp@llscaunugw di et hyl et hanol ami ne,

t"Irhe Ink p] %{l&tz%‘l p dldhu?t%lr er agju%%n% ﬁlslg)gi § Iaﬂltor‘%e SUItnﬁg ‘H—PQHJSQIQ include basic

r 0 an
compoudeemesodslmdudrasdebmwnthm@mée llﬁluwrhly@w@th@ﬁlem carbonate, sodium

hydrogeh’&?b@ﬁhm M@%ﬁ%onﬁ@ﬁ@dsﬁun@@d@genb&@hﬁé( Yxﬁhﬁlﬂ%@ﬂb&laﬁ%ﬁﬁrﬁ phosphate,

prassuy sy D g o BT el B PR fpphospar, sodim
oxalate, Pbrassiium lekadste, lithkm reajatea bodumborate ssbdium tesabguae stompsiunghydiggenphthalate, and

potas51u§1 5}0 aﬁﬁt@%ﬁ%l@@a%ﬂnﬂr@g Qlch @ﬁﬁ@ﬁy‘la%lrﬂcétt@laﬁlﬁp-%}hylaﬂ;ﬁe trimethylamine,
encner.

wicthiapi. G TR O P BTGNP P OB i
dnethylethmums ttils@prqprropeins, |btxty1dfemanotahele | tRrhlokrer o4l prgpadglamibed

fRf8nk IH;@ISQ HENENS o BORRH s@o%nz@mmé Id{aghsﬁhemw&&momphene sorbic
enerate i'n the VICInIt of e nDIecu es._and,

acid, hy éWE%‘ZOlhfSP?FSn%°Q‘é‘§ d*thﬁ%r?%ce%@# ézafaltl?zew 3-8 Jiiaegiggolgy3-one or 4.4-
dimethy®ikaxgliddte. OXygen quencher is advantageous for mnim zing
[

OPQLRERMLER Bl B LB Bl RBOE L)

q'la]é ﬁ]&q@pk nay alsg F(@@tnédmglpté)mgﬁ%%?%?rcﬂlgexl'e‘sfnce of singlet oxygen quencher(s) in
the ink Heduécsdie@?o@hisﬁwﬁﬂ t&-lk&bszrb&k agd ta t@ra OB Bnchen Zdn6l@es 4n@ sigglet oxygen
generatea in t'he%J v1c1m E%E ii%e éns(,)e nl{]eslarquh\e/ léeﬁ§ : rtél{r]l){lg egﬁ)lh@& a!iaggﬁ; %%l ﬁchss l(()f sniglet oxygen
quenchepmama@flge@@ i mindipinige deeiadation Héwdy fﬁd ferammg itg W‘P%@P@ﬁes over time.
Preferably, thd sifidlet boast qu&fdﬁar ls Réfecte® H6th ¥Rbrbic add) @ i RiaPabRAdIE[2122octane (DABCO),

vVoi r. cQ 2an |nkjet i nk as descri bed above.

az‘des(‘f'%k‘lfjré BIPRPY m?°r 'PP"%% thermal bubbl e-j et and
pi ezoel ectrlc printers, are well known in the art and

Inkjet PYMubrk form part of the Skl Il ed person''s common general '

ow ed The prin be a hi.gh-speed i
plll]lf REEsept Vﬁ){gn ﬁlf» B9V z}ng Rgr &%pygrg arglg&tﬁ%d i % commumcatlon with at
least onink rebegvoir, Wheefnenid @il resantgirgbmppisesiat kst iskrd dperibed dbeeds f or

l“iﬁl@et lpﬁntérb @ucf’? ESQ&%{HI bll,lbmé ?Jﬂ Eﬂd(ﬁﬂz@re@crlgﬁ%ﬁefs' Q@Qelf kﬂo%hiﬁ the art and will
| owm n(gq nt applicatians,

fo al | whi ch
form pagt ﬂ‘ctB“r HphreEgn h‘é’f“@Pﬁg*’B?fa‘rké?V@"rdéﬁ EB"' I?”Htef ‘Haélbre B‘ﬁlﬁ pr"%’t igjjet printer. The
printer 1iﬁ}é131@lﬁy 2 Ve Gt g, PoberR2T DB et POIASO ZdpABhB & AR 1dlin 616 683 Bdnvention are
descrlbeqig{tﬁé)i%l'l %plt%t%%%ca%z aﬁ%@%&%r&gc!ot?bg&teg l"l'é?’euil'lgyrg’fgrgnc@ i]nzhelr entirety.

/302,297 Prin enera
10502 ey prioFiRBad | EEGPAt ed CORELAs |t HETTH o moHEET
10/302 esdj acemizoeswh otdsessst o f ormmsez,gagew dshe.qari nt heao,297
Prmtheadypl cally, the printhead I1Cs can vary in size from?2
nches to 8 inches, so several conbinations can be

u%éfiﬁmiebprplf% awerally heg o Paithnd iniegEeictTHS 1htiartt TRIUAIRY admpnt each other to

form a @gmh @rlﬁtM\ﬁd p’l“ypfbtaltyeﬂad plifteadfCs Cardiigly & slzg @582, incResab @ ixkhes, so several
Lo create

combmz}&ﬂns can b uﬁeed ata pr(){hﬁe Siﬁ’o % RP %aﬁewug‘ul 9]‘]‘%6&(}] <OT e)iamF 06pr1ntheéfgijs of 7 and 3
inches, 7 @dzﬂ)mqij;s & SaandlS Biclfes, ccg)d b@ aseh toragategp 44 @gﬁheb@(ﬂu:gw@@tlonpgﬂ A3 Similarly 6
and 4 (@I)' d?tShﬁ@Si (ﬁﬁ'lorh\ﬁnaﬁ&ﬁ%ﬁnr l%ClIs&ﬂ /(nr Rﬂb@\t@ﬁﬂjcaﬁ'bé Ekﬁ)litructed from 8 and 6-inch

rated_circui

prmtheag H\éelgg&g ’gl‘f)cl!ﬂt ¥or %aﬁl{)l Iéor ptﬁ’éﬂgfaf)h'd prin Plilgypalrthc 6%?’ in camera smalllfr é)rmtheads can
be used.pkt wiltdtse ad@pwamedjh;at gsiedlk printheagiitdgragel sigeui eor BEp ﬂ’e'ei“atS@d circuits, can also

be usedtJh@]tnev@th%'rJ@l&Le@thl'lem\blt@@:d i nt egr ated circui t or nore
i rcui

t%%re?'é%"i“gﬁ BRYHTITR S 3* ‘Bihf'f‘% ‘?‘E)"rwe‘feéjﬁ‘% b”l“ﬁ Ff?eﬁeé%leo“’ Figures 17 and
18. A pririgel] #29rtbkepthe tidve gfiamelomad unit.| |As theswvstoen dre Bigure h& dhandotmiponents of the

reference to Figures 17 and 18. A printhead 420 takes

the formof an elongate unit. As best shown in Figure

18, the conponents of theprinthead 420 i nclude a

support nenber 421, a flexible PCB 422, an ink

dlstrlbutlon nDIdlng 423 an . |nk dlstrlbutlon plate
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426, and busbars 427. The support nenber 42 1 is can
be fornmed fromany suitable material, such as netal or
w@basi®i4 and can be extruded, nol ded or for mEBCT/AU200§/001143

ot her way. The support nenber 421 should be strong

enough to hold the other coﬁfBonents in the appropriate
printhead | 420 fielid 2 suripart imeaber F2b.at Aot BEB iR7: | ast inks distfipusiny myglding 23, an ink
distribuidn(pRRGLNQNVIYS bhGhead tdMphamdtird Sn@sevdh@ pBnthedd Brtchla@X kibtigs (1ICs) 425 and
426, amf’bus g&.pnds the length of the printhead 420 and

es first and second el ectrical connectors 428
a?hd supp@t meTber 4311 éscsarr becferimed Bomm anytsitable 4@@righrseichy getal or plastic, and can be

extrude® %rdeﬁmmea% by JitleE%hyo | 18e ﬁdﬂﬁ%ﬂgr&2( £4aliid SR enoudh o hold the other
el ectri cal {}@ ect or ar ea

compong_%som fhﬁ g;fproppzﬁe %memarrelétlvFg &geia{;h oélﬁéal[nlfshsn %Wﬂggg strma%%ﬁnmg the printhead as a
whole. cor r espondi ng out put connectors froma SoPEC chip (not

SHEWRible [FrBaexth&Mnt NGBl &hﬁma@aﬁﬁeﬁ laéuca@g fitsP Gnd second electrical
el ectrical connectors 428 and 429, and dlstrlb

comnectpry 175280 49 e efitre somettivs 4% 14 ¢Lshmseend o TP AR ot shown)
The eldcfdgal 43fmeaersl intRide chBack laBwIN430nandi 4p0r that,1 B, udeharei pokitioned in contact with
corresp&nlldl?i% Bﬁréhggdng& ércgﬁ ngﬁ%‘?’chiprtﬁdt léﬂ%?) aDQL lﬁBlﬁ'tl‘let %P@(fj chip passes along the

electncq-} 6qn6qc@a; 4?%%2 429] mdrl%lc}l%r&)u}eﬁw rgh%a{:‘e: egcg:o?@%?rgt}ﬁdj second ‘printhead ICs 425 and
426. pressurized air fromthe air punp along the I ength of
t | ( i .
& 9%@3@9‘%@% Icggg,su{é 3 nﬁo@nﬁg%hau(g B li Pe{%ﬁargstg%ogam 430 that
distribug |ﬂsnd%<|leb qredrinkirotfegred ipk aphfingiivet anfl pratswizehar AP GRIr RARA lgag the length of
the pmfﬂremzofte]g&@ndpl Bets 4r3fhid Qpetnha 43NKFidirs RO)Y dtpoied RIopE &Heﬂength of the ink

dlstrlbu[rxon mold dng 5 dlStTl?lﬁe t%e ﬂligs(a'l_ld air gon% % cond\%gs 4\5?1% tF oml% ldl%t%lt') ution plate 424. The

fluids apdogiy &g mpﬂdfi NG nsez&,ek é40 f(brmi 05 Iwwg)441 (flauﬁeﬂgrwhwb @fugs rmea corresponding
socket(mt%rzvh)bhlﬁ]b%tdm ate 424 is a multi-layer construction

nfdﬁtg E{S]gl? Pl%t? éé alangu %/grgcogs%r?d{lgrg %eogﬁ%uﬁeé rtr? {a% {8 uxcP I]{»row]ded locally from the

fluid apsnﬂwls K H rangfdisstibuielthetni tiypugh ptealbm&?@uﬁkgzpqmteaﬂﬁhreo 1h¢ printhiald€s 425 and 426
(as Shmjmc;ﬁpiggz)fgz ng Zlgg (as shovv? in gl gw(r]let 20). The pr I nt head

an are position e 0 e

FF gD 200 G406 FREneh B iDL TR TS 52 T e disvibutionpte

424 so thinaik fronkthd snaaffertdiseibstive lapegtnredid 38 tcan zifed iota carprepondingapertB (not shown) in
the prm&%ﬂ 1@5942§ ggmpt 0 correspondi ng apertures (not shown) in

printhead |1 Cs 425 and 426. The busbars 427 are
rHe TSPV%‘W/ alg v el B e 2p3F i SRMGOT BPUIOBTILP PP fieyive gyient to the actuators
of the poifithaatl dezzlel (daserited tnrdefail bélow)t IAe besc thaab Orgudd 20 the busbars 427 are retained in

OSItlonp{‘l o&t Jﬂ? @9 no%ﬁ& |4?_>S Gxgddag $6&th Ielk%l@ qy lwl;ldpqﬁo'iu?d \lvmgeJ?}Q W} the @é&llﬁgﬁéB 422, The

, the busbars 427 are retalne
b“Sbafsﬁb%i‘eiPi h@h‘ “&tpr‘@}h"éd K429y resitiecket 433, and at both ends

bA(s Novafbed inCriguek 18] W6 asdcddbleafthd fheeibk IPeRiatl ie efRGRB K 2@appdduBound the other
componean %}erecg%f?okié tlﬂﬁnh By hotlac wn.n %a olthlgxt hﬁ%gltﬂst dl]’%ztﬁls "wihdi % etgect the support

ass e
membert"ﬁé proYides p ipier iPQRrtigrpef theseoerqdéef%ﬁevév%ﬁtrmﬁpﬁ i Prifsatr PO gt ewhole.

ofviEbris GfﬁanﬂﬂH&B h&zzled F@ErRRWertaQtidigank FRUBDIE Rrkiagkeaet eletichtictuator”),
st andi ﬂ%wtbh' S |(pd| ng effect, the

Suﬁab‘eg?j,};ﬁ? m%’ Wgr%a'ﬂodtesﬁlfg 3% SR AR pr oportion of the

requi red stiffness and strength of the printhead 420
The,maa@,,g,;m;y e. Two forrrs of pri nt head nozzles ("thermal

IE{ act Hj éJ?[ﬁl prg s F}@}cal éJéOVf ,ﬂ)éﬂggagﬁrewg%gavmg anozzle chamber
containidgmk andbddmalbbweqcumot Jonnzered th e padldis pesitiorad within ¢he gkdmbBe bk thermal

actuator e titbad éeﬁlat!:&otan@ LA Gk 7B tREBS1ekdnbat Fhe prefglf‘eﬁ %mbo?hment includes a
cal | ed a nozzl e arran emren é
Py e BT ORI A PCPAEEAPT 2 A B ocive heating of
conductive tratat Tie ag o ebraectddoo e padielVieanos rebéicd daough & $iotiad wilkof the nozzle
chanber. The t her nal
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actuator device is actuated so as to eject ink from
the nozzl e chanber. The preferred enbodi nent incl udes
wa2@antsdcul ar thernmal bend actuator which incl BdEAU2005/001143
series of tapered portions for providing conductive
- heating of a conductive traéd. The actuator js
chambere Jh¢ SRRt BastamatingSHRpF & 3 fodnatg subsieptiatp wish %ﬂwfm% {gRlogn the nozzle
chambeﬁbamted wal | of the nozzl echanber. The actuator arm

sha :
33 T D GIPRR%8, e o BB DL b ocion o
nozzle arrgnzeinantpf ithis emibediment.t Aynqzple ehember 501 igprovidey fillqdpyith énkiSQ2 by means of an ink

inlet chaRReP¥03GARh Saﬁlh!)@ QEHIeH thrdul 4Medfdr SdbktaRSon Ohich A€ nd2AS Eamber 501 rests. The nozzle

azzl e arran t, of .this e odlnent
e b o o E5h hPRISIEA pR S EREC, To0
Bysidegta msukgfchaalbenSﬁ Kis & pdddie tyehidemiae 07 B h iafriterspnesand f9@n actuator 508
through 8 516EHe W FHBRo1e\SRkBE: 551 bﬁnE E&\Ia{%r <3 indhiiG A ntde meAZZE 809 located

chanber 501 rest er 501 further
adjacent; tp,an eﬂg%‘gt'ogr‘?f? PR 53? Tg‘f’ P‘gﬁ%ébsﬁ-{’e‘ e‘%ﬁﬁsu ?Bnd which an ink
Ml §dulssifedionriect aldrepifide thenerzzis glramiber 56 h anibestrat&in Figure 22(b), the heater

means SB@Q Hlafd LVRS ﬂ@éféoqgerrﬁag pr\MMoﬁ hPrbf@ral’)l? R rh@a@e? H]%}glg @@ ik c@ﬂle other
actuator 508 through a slot in

porionsOf W FBHROE DY o b JOR S GG B e sen s Wi PoalR e

defined@s: g. 509 Iocat ed adj acent to an end portion of a post

510. The post 0is f|x st rat When it is.
d&Siar Bictnc® J_eftrl uyg Ay & “rﬁm 1- ﬁcwr{t of _ ther, 2] n?zon)

as Il ust rat ed in Fi gurBedyby, Snehe?chélaaercmazns 509
i s heated s to undergo ther
STy RS LB BB SAP RSl g

glassmpoiak i ons of the actuator 508 are bU|It from material s

hﬁ% hdr Aeald Q)B 1sqgegl® l@éafel:’l dea%aﬁ:bﬁe m%ﬁﬁort (h %e kﬁ@s@glo such that the effects of
ficien Cy defi'ned

actlvatl@@?élfaglinﬁedéhtlhe Effidlf ﬂ‘gp%ﬂuc %H’Hﬁlal ﬂ]dloxésrnﬁr él}e é’ﬂsé §/10 result in large
movemdd@R$iht paddle Seci fi ¢ Heat CapaC| ty A suitable materi al
fﬂre h agﬁ?aﬁ@g@ rancﬁ!oﬁs@&@ﬁtn%l ﬂa&lﬁn&%&?@au@& z?é%ﬁéral"iﬂc}e%\f 1nVi49és§ﬁtE around the

can ormed so as g ass nmateri al
ink menffenyS@Y Whigh girandsrs ﬂlugﬂafea eaﬁw 212@ N HP BT Ak *Fﬂ%’ CWFfyt is pulsed and
ink is ejpsddiolit@Nth©port 30& inpaditiondd ovangdnfrénhat ink blenef §0act s of

u‘;iequeﬁria/r tFl ?aﬁﬁe E@;Qﬁdeﬁch@aqed% a M\‘ ?Etmtg q%}@ne@&ﬁt p%gt?ons lfll':n:ejﬁheactlvatlon

expansi orns near resul

causes § aqnelraére@ew Aheepieipte @e@vzzle Hemberd dhecforarg ORI efat'eeevk TS §le nozzle

rim and@QQorﬁa@ﬂ) GRHaad0e RdsiiR lin 42RakeH! feckiny M BRiking S Lie ErogHD @hiah proceeds to
the pnn medla gl?e collagse@ ! %r%?c%sr éﬁ%ﬁl [;]ndar_%terl;]e?al Luclg r%r”k‘?n(fcytﬁe 1509;e nglngetPSOZ via the

ustra
ik flowaFmErS03. Thismé, hapesrle cpmbes P is & il sscé@a pasiign in Eigure 222 is again

reached@hdfid r%gz]@dﬂﬁm&f is E%&q&‘ﬂﬁ} rearﬂg‘ﬂor kHa eﬁdﬁh b1l aBdthek Brop bfaMd NQ i N
Tlégu@e}glgl?l‘s{rfgels a 8d% persgeé éve ﬁ/leFv eo?&er; P]O g gpa%fl’s entt lhéure%dlgustrates Sectional view
throughpo &y obrvzziedmengdment vfl Rigaute 28 nIndhpsrsiiegres thy emheamg qf elfenty pesiviously
mtroduJe@ﬁas'b&K retdite® t he nozzl e chanber The f or war d nmoment um
the ink ou g‘g z e ri ?1 . |
CFd'is'ilyeglf) B%L&}Oﬁamblg gs[@ awe§ Frf%ac uﬁtor un&seel,?e glw hcg Swpﬁlée an upper glass
portion gamdrphaue sikdon dioxifie) 5 tf forirlaéordprogf 2 Hhiummitrad lagerd¢ e edsratiyely | gopper nickel

alloy laﬁf- th@;jem'm%ﬂéaﬁed cI;t?@m&gb dafl 9§l§ﬂzeﬁ‘3\]ﬂlc§ Q'Hﬁha#_éQﬁl &%Urldteﬁicleﬂ:ya
eneral sucki ng nk into noz er 50

ik PG AR s P T’id’rf’é 258 R E IS BRaRE P n nd
portion Eﬂﬂe fost St fAdjacadtitilahnitidaglast trenquHStaxemnewmnele'tledgmaGIOQQ(oal)m 519
which ais§ Bx%ggés Qe %%ggraaﬂ}gl shﬂgrt ﬂpt%g llcﬁla&hﬁ)'gbe ris

sequent Jection of another dro
i ?he heapr geane 023derﬂl>/| "Efé’ldfszi‘tpé'éa“g of they @Pfﬁeé’ﬁéfbaé?fflr'{/%lSWhtsb\zg)rsf‘Ongate and
spaced ApA® sudiDd ] uordiehtiig Bd Beiding fortebihibited 4lohd thausxts béth@gtuator 508 is maximized.
sectional view through an array of nozzle arrangenent
of Figure 23. In these figures, the nunbering of
el ements previously introduced has been retained.



10

15

20

25

30

35

40

Firstly, the actuator 508 includes a series of tapered
actuator units e.g. 515 which conprise an upper gl ass
wW@ebiooid14 anor phous silicon di oxide) 516 for neRCDAUR®P/001143
of atitaniumnitride Iayer 17. Alternatively a
ni ckel alloy |ayer rei nafter cal
Slots ar ‘i:‘tﬁgﬁ‘es Rrtwseapgiacen ﬁ‘%@ s ﬁlﬁ 2‘@(5“‘%fobﬂ‘g%d}ffereh‘&t/‘é’erﬁt“h’l 6?1‘@1? actuator 508
with resprenoladpdctrit einane)s08. The titani umnitride I ayer 517 is in

aﬁh% BB&S 3ok 91?]'{” rﬁ%gonne%éd g g?n 5r2§ S’rtﬁ %‘Hnrbgmleé&% the paddle 507

ear t1on acen
inside U PO/t FLATORTISOH tydeeﬁlgﬂoaséot 58r¥? A8 are@f thﬁ t"&FlJ& EJHWE"& pRig The slot
522 is dedign@l daheeutk toﬁMdWrﬂirﬁle5ﬂlﬁthf tﬁharﬂbS@soﬁE RVHiglABe pportunities for the outflow of

ink arouﬁtgrp %rrgll ?@ ! The n lgréglleraﬁ u\pl the f orle C am er g()tl V%tsﬁfaceﬁgn%o? effects around

rreans 'ura
theslot $23e t aper ed actuator unit 515 V\:hl ch are eI ongat e ‘and

SRS @Gk cﬁﬁﬁﬂ fo a&LM&hthJ dmats20, W &ﬂﬂhch@&hﬂrﬁfﬂ@m pdshae thhﬁ@d'h@t@amum nitride layer

517 via wg&wrﬁqnzt?é(ga <§|( tB(fe don Il& [y g%t tgl% éo?axl%we(r f\dé)ﬁqagarasg% fh qrovu%s the necessary
power agthdohtsol BificBitra frd tha hézaiparfapgemshti dhetcogtiutive Flemt ireghlts arpleﬁtalg |06the nitride layer

517 adj ngnt %Qﬂerboﬁg foueHi Ges&g %1 Mehdpal ﬁﬁﬁlﬁﬂﬁﬁdr £ A6 08 Rkd consequential e_]ectlon of
ators bl. ock portion rconnect ed

5 I.S 1 nt
ink out ‘tféhez?ﬂ”ﬁ?ﬂ% ST%E) eJe“’T‘ﬂSmB B0 APag " ‘?ht‘sﬂal B‘B?threfg"t PPN HPrifeEas
preV1ous|:b3a®erxeed507 i nsi de the nozzl e chanber 501 by neans of a
SArpa;Ta)_el_of Qozzlggr%m egn'ermsé;n Ber}“oﬁnle]@so%.‘; tqgrezgé Jrr@ﬁ pHrQl?egé Q’omﬁﬁmﬁfn Figure 24

he slot 522 is designed generally to nate wt
there is {llpﬁgatgqﬁqarélx é¢§t1°6?d vlarFPél %‘iaw@?ﬁhlg’cfoﬁgmfsdmﬁmpﬁ|‘I]Jf'|elf‘élon nozzle arrangements of
Figure 20 [pioiut ibl tmtetwaeesl lih&d Ko ds IeforarL it piihtbead m'fay | Ofcoasepdiffialent tages affarays can be

fomulaéﬁg%d[%efgjgf}g Mgl d generally within the nozzle

Via surface tension effects around the )
sThs conspuption\pfy e prinheadsystrasdepcaibedicap Raeopqdatidzingtiandapd B techgiques
through GQABIEl BibdiN@ti @I the §idps bsSefdasis BE 6248, 108 ghlitiéd1@mige Caftiod Method and

Apparatgsl(il))r 4&%2% eg rgsrent 2 ]chag gon?ent&we%% aretflnl§ gg%&\g’ﬁ aqﬁ cross ¥erence.

provi des the necessary power and control circuitry for.
BubbzeF&ﬁ,ngmabegeargﬁzaag@ment The conductive current results

‘glﬂ% re%xfbceg I‘O%Lﬁet ' ZSBI ttrcelpl%ol (%)é%ubbﬁe]fgnn%g ?er Q%men dac%uhtor cfomprlses a

nozzle rtlahfel 082 withQzz3gs di003 dneerqthemleslha\e}geememmseﬂoﬁ g amytttireSoWOS extending

throughttmoa%ratee Tﬁgﬂ)zzle-gb@e BLES ple@ha@{cﬁm flom aRHiibdA nBte QhucurddAIA is deposited,
0 r an 1

b vey pIERCTEN P REBRP GUBs or APITRY BYRbYITE Al s

CEha ptirehehdaisrerdude, waith réspectto eah mozale $008gpide wllsi 10@6raadiich fig nozzle plate is

support&lxm&r ldOE‘ d&i‘n%%e%llst Jﬂ@fh@ndzﬁe bllit’e lt'(ﬁb ra@ﬁt@tﬂla?er %Etﬁate)d 008 and an inlet
sectioned var |

prsas ) <SR BFHeh 35 BH P R RIES O EPEPE) S4erHieeip c ovec
elongatd IRatertieeent @@NdéChudperedswighin theschimbef HOMsathgthertememd imthe foym of a
suspendg be(lirg uf}%%rl EH F gs%h tlS atMl%éecggm@ha{nﬁ:yﬁys@emmsf) Qtru%le a@lﬁg is formed
udi ng or arrays etc. The construction of
bya l‘thPﬁéPhtYrPF‘h‘fshead syst em descri bed can proceed utilizing
sW&md&rpdmh&a/B it \B8€ Rl U E®mtaTEserigh(nstishdwa pdnersmcbhiniteatod DYl the inlet

passage?{) !Agh %’ﬁlg&%m&? ﬁ%btl"he(?%her the I}g%er@le%%rﬁ 18‘1 ()Jts%teﬁgg tlorI sjor%gzv}ﬁt less than 1

micro sefgpr@s@ﬁhat tag%at:nggﬁn the foFrm ofadhragd gvggeg}t gva”/he appregiated thay tl|le>}1eater element 1010

is in thelnft® Evhfactiwath @ utnyonnmsaaﬁtaeemn €&that Buhbheeeldr‘r@mna mgedidatcaises the

generatioErlr ?efr\rlgp%tbléuf Eﬁl;hq he Blu \é%%clgrd{;n%?/ %he ulﬂ(cﬁ)e onstl elsjrelgr%)% ’forhl[r]xghré’,.lnd t
cﬂmbrthé §12a°rt%ee,ﬂ_qreedp¢aateeanmtﬁzsemn lPrPFS‘I*i‘b‘Z‘Z}WE@e T@‘O@Pr 1007, which in turn

causes the!’b?é'cﬁ’dnfbf a 8riB© 10198128k 108V thidGehMREE1R 1003TBhekBOD04 RKEls in directing the
1005 exten the nozzle plate. The

drop loﬂoaﬁtl‘s ejecﬁe%its%as ool ‘z§%’t?lcgan??é)f ? E'elﬁd'ferc%’rrh a silicon
nitride structure which is deposited, by way of
chem cal vapor deposition (CVD), over a sacrificial
materi al which is subsequently etched. The printhead
al so includes, with respect to each nozzle 1003, side
wal I s 1006 on which the nozzle plate is supported, a
chanber 1007 deflned by the wal | s and the nozzle pl ate

A NN PN . A NN O o
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el ongate heater elenment 1010 is suspended within the

chanber 1007, so that the elenent is in the formof a
waewpended beam The printhead as shown is a PCT/AU2005/001143

m croel ect ronechani cal system (MEMS) struct ure whi ch

is formed by a |ithographi c2frocess. Wien th

OHhP Fresr Bt theke i oply ppenozylp K003 end chanfberglg) Lper @%ﬂa%ﬁeﬂo%ﬁp that the

pressure%@él@)nera&ﬂtvﬁihﬁl tﬁertﬁanibbr@m&ﬁtmg 0fife elén@nit10® andfomtingxd s BatGR 1012, does not
sang{h amber fe ills. Thereafter, the
at

effect a‘ﬁaceri?éhamg e thetr floﬁresf m§ "Wéated for sonmewhat |ess than
TTheringrease inareesmng witbio the liamberH 80 netanivriyshiessink 1911 eréthiagghthayfozzle 1003,

but also Eush&mﬂmhk reye)] tﬁr%ughltlte iMbtIphssd2€ 169D, pﬂmwattﬁedm&trpadsage e is approx1mately

200to 3 (ngcrfnsi in te{)%lé a%%é?@eﬁppri)ﬁﬁ?telg E(Je If]lﬁlg{ls 1grﬁet?r.nl-lenc tger{% 1rs] ta subgtantlal
viscous Hre@t &gl reultj the reealosisant ¢ffeet ofj thr presstre Ose imthe chamlkesr 1497 Isitd fexse ink out
through H& %oizfé K003'%§£1Q-5e%@&hﬁ/1,016 Pa%e} tﬂéﬁl bl@(]thrgu&ﬁ R %ﬁét ﬁddsiage% a

orm

g%ﬁ[é"r@t“é’ag“r%gg@%?ﬁ ﬁrﬁp ?‘Hér‘s 8§%eJ?°P?S ﬁflé"g@dlf“é‘g\}\f tRF<ephse” before the
drop breaksaiffh &r thik 63ee, thenbubiglén 1012 hds @iraadyCreashedsts tmipeémegp gzstandires theén ggun to collapse

towardsqre%&m]o(? 0&@16196 ink 101 1 through the nozzle 1003.
The rim1 ssists in directing the drop 1016 as

i e gqllapsing gf thehybble T toprprls thy Reint ?fl’fé“ae‘f‘?dﬂlié’a‘ﬁ?s s%lm"d‘P‘bB” o be drawn
from withingihi oAt 1I0CE(frdh €he K@D 018 of thatirop)ed gonieSo rdkayn dnd thedHe p@sage 1009,

towards %ﬁggmtanﬁ 90119{@ “ﬂ?@s'i of:‘:l%(%ﬁ( 1881 drév@ll 11%]18 %ﬁ‘rﬁﬁg gravl‘rgﬁ)(gn !h§no§9e 1003, formmg an

pressure wave generate e chanb
annular pgek U8 e tPnga%ﬁffOf t‘lﬁ@%l%ﬂfr@ﬁe itytyeebing et f ormi ng of a bu be e
i drop TDE Seqiilfkﬁ a @tthie erhouaihif m6a&ituncld avdaems suafad tdnki@i forces, in order to

break ol? S 1&% B ﬂbe 1 av%o%.?lztﬁel r?)%zle BH??I ¢ Cc%ﬁa%?e oﬁlhigl%[)lf 014 rtﬁet %\ﬂn*elu ﬂ“ the neck
1019 ref!uh@ theespy teducing thg amyptof torab syr pcaéqﬂ@@ }é’@ﬁ*é the ﬁwpb*aélnt t'nerqurt&g'ﬁm of the

drop as ft ﬂQjethH &t offﬂﬁsa&ﬂ@@s skfi0ihnt td‘*ﬂ&ﬁﬁiﬁ@ Hrop tolbeealt &1t et paS sage
1\&%“ tlg%g)ﬁ 95) 16§re6krs 8 ca%ttatz (rnQ”orieé are causelyas reﬁec?é% Ly the z%rrog's I[bZO as the bubble

m-crons
1012 coPieses ¢ theywmeoficgllapse d i sit alhftbﬁ adtedthat therg are de spdd SUKsceam the vicinity of the
point of @bk 110170R ¥hitk @HQANRAdan RIVE Sicdire@f the pressure rise in
t he chanmber 1007 is to force ink out through the

nozzl e 1003 as an ejected drop 1016, rather than back

Inkjet Ctimidgesgh t he inl et passage 9. As shown in Figure 17,
tﬂ@ plleﬁzkt llqjélqgn Jdgllpﬁoduﬁs qu mﬁb%ﬁ%@oﬁqﬁlﬁ@ QWH(JQ thic 'aﬁ(gzsdrlﬁe?l above. Ink
phase"” before t r eaks this

camdg%*tf%fg%lef DS ot rphand ButplerSmiays s el e
carmdgesl of e pragdnthr@sntivin @B replegbitie. inpjeCm@itrlidapsaitable funne $n thdygesproinmgntion are
descrlbe(a tﬁé)ll llm%g)aérq%%pllcanﬁ a‘le)lf lvﬁpnsdrcﬂgcogforatea ﬁergﬁlmt:t@rerlcggn%heu entlrety
towar ds 1t causes sone I nk

1 to be dr IP?ole]toﬂl h9 ’he nozzl e 1003 (fromthe

In one pedféhes foirf) 1 ikfcartrhige @mpfies: and some to be drawn fromthe
‘ all\lg)hsftg d?tﬁn?n%%%l%ra&tg %gﬁor%ﬁgg@&%er%ln G189 Sogén%f%% est?ﬁx‘?i% aaeggg)\rll\}ﬁh.ls col(?rarft fc‘>r

printingfinfeypption éhapip yisible toglrdigmart gyp ?ﬁdﬁbleaé'i'f’"&?fﬁl?fl Offier SHAEABK arqay $gtajfe an inkjet ink
as describB€abbse of the drop 16 prior to its br eaki ng off. The

Fgeferyb ea]c'lelsst(r;ra léllrezr; 1esslzead cgr?ers;t) acllnq t%t elélxpected le use L{'ntqs contents relative to the
. 00 i ACR NSO T orees, Im order to eak
mtendefblfrfnt copgsage ﬁkan@@etlofp@lt@rpm fromthe nozzl e 1003 by the

1@16}'&: h&p&ﬁov@fa bhmeswm & ané—@nﬂ- gartrlﬂglacdafdﬁ@ﬂ t@Jpr&@nt tnh@mdﬁﬁl?lgure 12 shows
re
the comé‘l tle 1355 mebgyt ﬁ-n e8 ceﬁ %H( ﬁ‘&”?ﬁ% 8973 It has b]z?dgorf ?]r ctnarr{bﬁrs %r s%ormﬁ tﬁxatlve 644,

rop,
adhesivey§30 ané:cygn 0%, magerity 63|2,9'ekl;]\ae@ﬁ thcloepd and infrdmd 6ppinks) &hg ogrtridge 627 also

contamssaqﬁlgrb Qllr ﬁfﬂ% 6§6Qn AbakOMb1dik}s 36! rﬂsosh@;\ﬁh iR F%ﬁ‘k 9, Qe micr¥\ie et 658 mterfaces with
eaks off, cavi (g forces are

an air pwﬁ%%&s thm{eh\éa zh}?,orseo%g ”E}esz;ﬁovn §f l{eﬁ:g alﬁﬁ)kslm Pé‘“t_gﬁﬁﬁ 9 to prevent ingress
of micrciticlapise shetMemidn® ppoheads 705 wiich hap®e the @dzZles. By ingpipprating the air filter 636
noted that there are no solid surfaces in the vicinity
of the point of collapse 1017 on which the cavitation
can have an effect. InkJet Cartridges The present
i nvention also provides an inkjet ink cartridge
conpri sing an inkjet |nk as descrlbed above Ink

. -y
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cartridges of the present invention are replaceable.
I nkJet cartridges suitable for use in the present
w0 noveniidon are described in the foll owi ng pat ePCT/AU2005/001143
applications, all of which are incorporated herein by
reference in their entlrety246428155 10/ 171,987 In
within theyartriseef2&s thecagerptionghifetofe filiskis etctivelvdigked sthplife afdle caryidge. This
ensures th@itsdl fIkgr iSh@p1hdad fdgetlﬁr Withthedattridge @fhersian Eeagg@ oRfR@Aser Mﬁﬁxﬁir Feplace the

filter at @e requlreg' L {elovgle ! h(?re }Eeoardhaéghe a?cli 1%% ecF 191'(1 re;l;ll ms% Jntgé’e er w1th the visible
or NEton I's Vi slD

inks andeiyé'lltarﬁlcfreax reﬁl@als hovofiesuenfly thieringst mratl@tlbmag@ted tbecause of the depletlon ofa
consumiRHakins an i nkj et ink as descri bed above. Preferably,

ach rea is. sized,correspondi n
e et G op chetGr ng Bk BERPSRS sty e pasdprge e

SUSpendadwl@nﬁmamgl byt poGYEwEigeofle rhe garmidgetiezethef Tiyrsingleghie pladgers30 is
accommbiHd Sy tHOWse Y 1diR83 7 3R aQ&lly%Wblemdd%wm a @Pacltyr prmtmg and gluing 3000

cartridge according to the present invention.” Figure
pages (1990 B¢fWs t he conpl ete assenbly of the repl aceabl e ink

cartridge 627. It has bl adders or chambers for storing
Subsiraled Xative 644, adhesive 630, and cyan 631, nmagenta 632,
— yellow 633, black 634 and infrared 635 inks. The

c"a*r“?ef"i“lﬂ&’eab@??h“acfy§scf’f8‘6 RiEsMRventiopfre psgecialy syitphlq far “S%‘Séiyf"?i‘abel and
netpage 8ystaS. SudiBY sthini3 gre @ Zribed\B niviealemil befowking lartie: patent hicatibisHisted above, all of
which afiifeobebller B30 L E b AREGIAL D, AN AT PUTP 638 1 s de

nter via a his provides filtered air
tléﬁnfehfée RIPSEH ey RIS Proaidss ¢ bsatehavine ap Wgfbenstunggiye #f dgiegbed above disposed

thereon. ﬂ’@dférdb@l @85 subdifa@ c&rﬂﬁlsdﬂaﬂinefﬁ(c& Fafadl Prébria@n e dyd0bdividobed I thebfgrm of coded

data suné%]% %sEIe ﬁlglg?zél gdz?rr PI?I]% abe %’ errlsta ﬁor e)gam Eet elaclé)ﬁeglfdhl i %y be u%dlcatlve of the
identity pfacprdugt fitem. Preferabfyt @E?qd‘?ﬂ@a‘} is] qlsmg,@iyvpr@ sptﬁ'@ntpa} goglo@pf gnjingerface surface of
the subsGr@E eergl gg@r tha;hzo% 054 nﬁsswmtgre&taehaﬁ bdot 6ffthd sﬁrfd‘c@pl aced

et he

t
Jg%?rali]yo th(e: Fué)gtwte dsplﬁrr%%fna% %0 8 tge ?ye I'(]lf%éorsedqﬁegeio{;' gna)%,/ endgtecged y a sensmg
device. Thytsehstyad rsay bE-camiphiesd anee suitaiemaaiassihzeplagtics (¢ glfpplmlefells ippliesters,

polyamlaé‘s%tcr)%e?meﬁmgorﬁm%npﬁgrew th the visible inks and air
ilter therep cin uent |

r ed hqw
GBI oI e P S S E TR HEETRE cRPlspiogs e
substrat€® psferwbllp b g eldbel; & packagipi@atoal dria m‘@@ o 2 prothasitean. Typicallywagsland labels
are comgn"?sgd &glag%ppapl—m cdnﬁ%a&ln?ﬂgg{fs 63 to 635 and f | X| t | Ve

are suspended w thin the casi ng
aa SCCWH?HE%W‘WCWR%”“?% e aBpé‘F"(“P‘i‘S(fPé@e l‘%"@‘%‘f“h@? S“bSF’ﬁ@ “?Y h"g"l“ é“tera“‘ve product
item addptet @r hlegacitha rwith 3 Oset Ha @emsingidOdha tugith compudn eystoastbe imetadiviigroduct item
cmmxh@g? This is a fully recycl able product with a
pacity for printing and gl uing 3000 pages (1500
SR Jem kY38 1 1487EY: As nmenti oned above, the dyes of
tdﬂ@teﬁi&&&ﬁfﬁbe dsfhviatad witthagreiua Spe eidabviyg cﬁs’pbsbc&lhér&mﬁxﬁﬁnnm relating to
the prodlua 1t|e_1§¥ En% oa Egaaa( mmatl oq thgI 1d% ?g@ %‘%&ﬁﬁ I I trhsscl}’é%[?%gﬁata comprise an
IR-abSO@HﬁIdY@af’*?S@IWSd 4bP‘§t ed above, aI | of which are
i ncorporated herein by reference in their entirety.
He the, present invention provides a substrate
Netpage G iteriapdP R- absorbi ng dye as descri bed above di sposed
tNetnagegnplicgvionsf of thisivgntion bre deseriyed gepgradly dnghgaiitisang seypnth aspects of the
mventm'n @Eo@é H9sRatR P E%Q&tiorﬁ’ bthi®hadatioh ard d3@risiy %eﬂeﬁll)dlirl HRREAH arldMhinth aspects
fth rm of coded data suitable for use in netpage
° e"ﬁﬂﬂ?b *Fyper | abel (tm systems. For exanple, the coded
d &Ehere mevy fobl@wsi anidinited o epdevodf nethage andédypdriabel 'S (Natepvial et and Hyperlabel™

are tradd ];n% oflzglleé‘rﬁﬁﬁhie)!earcﬁ I?@ 148 Q&%graﬁiﬁt l@wllﬁbedabﬁ-&@a%@dha@ﬂ& leve® implementation
subst ant i al port lnteryace surtace

will necessB Ly ?mdbpgy e{leor ﬁvendliloéta(ff él].e sPeﬁlgﬁ d%ﬂ[%ancb?xéeail dtswés&d %%@)v errelanon to the
basic sygiere dtogevet, terRysg00is ddscribbrbin $81mbsa completeHoref te reglivie yhe neddeor external reference
substrate is IR reflective so that the dye di sposed
thereon nmay be detected by a sensing device. The
substrate nay be conprised of any suitable nateri al
such as plastics {e.g. polyol efins, polyesters,
pol yam des etc.), paper, netal or conbinations
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For net page applications, the substrate is preferably
a paper sheet. For Hyperlabel (tnm) applications, the
wemmsigie is preferably a tag, a | abel, a packemangpos/001143

material or a surface of a product item Typically,

tags and | abels are conpris 8 of plastics, paper or
when atieppHE teinpesyiand the serieesf in whish the prefeegdsabodigents and aspects of the present invention
operate. Hyperl abel (tm) applications of the invention, the

?gfr% l‘l?_] ts:[érr?né%a ¥lgb?efe?rg?1{"opr;[1 (Ef;tﬁe(r:r;[e Ye gs{erondelflng OHS g %g?\;;ﬁgreﬁéﬁ% in the form of
a mappgiowyiase.¢hat &y & pleiical sirécd Whigy eopiny efepnesd e e mam efthe surface maintained in a

computdr QR Bl Rp re?erd%e@ UG q\leh&lmy Iﬁ@-hﬁp rla'i’J‘sehsq@ rcl&leeYDepéﬁmg upon the specific

i nterface surface associ ite :
plergg R 1 G1° B P B 5 BTN B e P e R o tat a foca
query opthetleppbd sutfemyaidganonatetdgud@stngp irefaéncaltbathyeithirf the tha andl@ming tijferent maps.

The corﬁgute; %@tenp %QlchEth Hrffcﬁ'ﬁﬁtlom&ﬁ@ﬂeﬂur&%n(ihecr%sg SQIQJCQ afrPSUERH inf%ﬁnatlon can be
absorb dye as descri hed above. Net

remeve%férop AR ISR} NBPrA B Sébsmg.d&%%e.uaﬁwtafhef’m@ { en e gormaion s
retrieveditad take Sl folpe of Geme rwlch yirei initidtdalebysthex tdmpatardsystew @m béhalf of the operator in
respons@r% 91%%{,%& s imdP R Mﬁ{ﬂ% I QR.20Q%& Hyperlabel (tm

i catlons o I's inventigon are descri bed %ener ally

h tHePrETRIPMatE NPHe HYSEpEETsoohe ProgUctiofy einfddiman inteaction with,
netpage£l[TBd4€ are Phpey & t¢XQ\4rablitsl a@d\Bnages hetiited dnadlditviepapérebit @hich work like interactive

ne I
o o LRPRTGRR Pyl Sk PPl M AR ol BT b RO g ruman v
The ink gweter,dmd Ihergyr tht fodyd dajap capibp pengsd by g PRStct itimepinerPaR addansmitied to the
netpage@ys@ﬁly i npl enentation will necessarily enbody all or

di Elglll'le é %Teg t’\,%gt”f% %etél s; altnlg 8%%@131{5{0}83' gacgg Sg‘%)((:zgn € c{w%nds with the pen to request
informatifgmfeovethe, netweek os yossignphpiederatess tord tglandrki servért Ig Omﬁsftbo@éjmblt%t written by hand
on a neth#2E maﬁt?nafn@'ﬂlt&' ?e%oéng&i dﬂ{:@ &ﬂvd‘rt@d' to @%ﬁ;ﬁfeﬂ@h il @d &&ﬁé&s@é@dﬁﬁ Blowing forms to be

in 0 under st an

filled mallt,n é)f algrﬁ.glﬁsts gecqr eél on §’51gteatgg arsflut?rﬂaév%lly égréftﬁ? allowing e-commerce

transactlonMebﬁtsemlwéamabte In brief summary, the preferred
f OAml%at@mﬁ F@%tﬁnaafg&méy %&g@ £4R kegwemaan q.@anuteefﬁrm which can be filled in by

interface in the form of g{gﬁlsur ace, .t hat
the s RRSHATS P (5 RS PREFy, oS Lo D51 B EHRIBISEn Jeih i pen and the
netpagetsysems Oliefegmelershowstag Reyp et formaogonipg age ans}ﬁ@drmdﬁ’md Argybmit button. The
netpage éﬁfsﬁé gp&%lc QQQZ pﬁnté&%@iﬁé @ﬂblpylk a4 &;@9{ (ﬂ&%lp%l:n@d éecn:gllle@t%n of tags 4 using

evi ce pen I Ng ecific II’Tp enent ati on
mv1snblet H’é "ﬁlypcopéspg}d@ﬁ é)é%e r1pt[5)@ Seﬁ Ef&é’& t{}q gqt}&g? nedeork describes the individual
elementb bftheSriefphgg, In pirtcuthe ft idesertbed the @pacdnd a)amyxténhabnea(_)ﬂ eaxbaiteractive element (i.e.
text field %Eg&ﬁorp A tﬁebeg(arﬁaaﬂp qllcﬁ&“(b% ﬁ&]%gy é L&rﬂ? @opreHl 'g‘xﬂ%}#r&%ﬂﬁ?wm netpage. The

erence anong
submit Wﬁﬁsﬁ forpamele ki zepe 7s‘X)§‘ihé?ﬁeé¥%i’ﬁdSé‘b'ﬁf WP ?XFFquf HE Eorespponding graphic 3.
abﬂyﬂlusftr&tad Mr@lre(:m the h&piga@dﬂadl SleEeffe'ilﬁefonﬁBdwﬁt}C@ shown in Figures 6 and 7
and descn eé) {nnn%trel elgall%allgw wor Sgl‘r:l gcl)nee/u\r/lcleon &vse a pers%nﬁl COEIE rtg'f(le(%eg&be%rmmal 75, 0ra
netpagegumeré@b Thermoagwmernram lovarnetiraapegtesk prining @pplignea for Ares, effies or mobile use.
The perf 19&5@1&:1‘ anﬁ@(tnhrﬁlﬁﬁatm&&rélyaﬁﬁ tﬁeﬂkﬁ)&g@h&dorb)hafa B rtGHFP LB link 9. Short-range
n r e

commuraég? 15 T rayeg t(? lﬁ% eltpg%e qethr?( \NPI f'iﬁ c%q ﬁe(?ay fun oarllcwe grl]sseqher embegﬁﬁad in the PC, Web
termina] or getppgeirater. @dis provided by lecparate p%ayée\svsﬂﬁie%ﬁ reddy ifinstiopgant 4lipe be provided by

a mobil hew bth&@Reve wh@mgcw bbth zh%ﬁ%ga A8 [Wbet- rangmﬁlﬂm&ons functions.
hese are S.0 ex ra CS al
SRR afeman s S ben e petnst bR Sl TTRTREET 4 PSR gy oter sra

connectpa,gethe PT,Wed tamainal otpags pema odeldy ¢viceach page using ink

Wh*l‘l%r}\et?acge %HQ&%@N 'p@éférﬁéd fom{ 'o)s\k'lthS tidwh hﬁanﬂélﬂetﬂl E}Hr&@s'arlbed in more
wever, her eb the coded dat a,

el b sale el BT OGP L G GRS RGP Fs.brochres
and othér@uitlia@iomeslp@ped sytgghenmlit @ ittkractips mgqs dohlikos parsoget tompeter, the netpage
buttons and hyperlinks on each page can be clicked
wWth the pen to request information fromthe network
or to signal preferences to a network server. |In one
enbodi nent, text witten by hand
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on a netpage is automatically recogni zed and converted
to conputer text in the netpage system allow ng forns
W0 e00e@15414 | ed in. I n other enbodi ments, signatBP€EAU2005/001143
‘recorded on a netpage are automatically verified,
allow ng e-commerce transact®ons to be secur ely
printer i5, gt aRpliapEeich sap bie) fpripxamppig, wafl-mppntefl gdjzcent to an grepher téf‘olmmmg news is first
consum& bupiRgan 4 ueBIkitkIRPneS Q Biealdiit ﬂam oF iarttheiRudelid B poknit 6ffdeattlire for the day.

It also chgesu{t bclg%adenkt %onhlﬁ ,mgguq e ﬂ“}/SI cally, on the

ron , Vvia comuni cation
beN?@éPﬁ mhted Péheir poier of FF@SWI‘E‘GFQ@bISW@Q eaper o Ppeeot papaimpthghe timeliness and

interactisﬁmmnawraaﬁ,qu@(ﬁ&m form cont a| n| ng nane and addr ess
ists af

gbﬁ]ogn Hxalfléur%yb?] ?ﬁtpé%e [begqﬂl mteragts Bwtgqg c?egrgi aon a d)ruated netpage 1 (or
productdtam aon am q:omrr@g{lcm thg interhdtion vip gnhogfraqgagigloz]m]ug |tqngrelay The relay sends the

interactiol ¥l tRd Rleani Iﬂel‘bage-laage s@RErVIQSf&QﬂQ'bI@Qtldﬁaﬂ% ;Q@;fmﬁt@ |c9&ﬂn§}5‘nc5§; the page server -
stored.on the net e network eSCTIB

snds 8 AT B RGP GABE T T S BT P HRes PRleefp server 13, The
applicattbe sayer ih@sin tuhresetdapespenndwigghas prinfed exthesrigingtingpeterof each

' nfn% %ﬁérﬁa\é?e eﬂlb@cﬁlﬁaﬁ tl(e' pcé web %mzﬁ @t{p%e ‘ﬂﬁntgk?'l& Ieﬁp dé\pcetnl?@ communicate
nple), to al | ow 't he net page S stemto correct

d“e"“yl“ﬁ‘f‘ é‘%‘ﬂ YRR ﬁ?ﬂ“ca\‘/‘f“hso#ﬁ@ © “ﬁﬁéé locaf RETCREH WP SHYFT- tlﬁﬁteél,y » output is not
limited footein@ peimad 16y, thaegpage iare li/cambise be diplayeispaiedRC drowtth@rminal, and further
hic 8. As
mteracu%ﬁaaa *béércgag%%tra&h mpaggsafgpag@séegaggm@g o1
pr Etearpaeg sYsrr TS SR LGSO T e bgipen: by being used in
conjuncshdwitle Bigh- tpbﬁdmicﬂbelé‘ﬂﬁbl&ecdﬂﬁcall dystae |((MBMS\WBdsddSinkj&t (Memjet™) printers. In the

prefexre? q’gunu&ctfus geghnwio A raatf\)/?lgsh?ﬂ% eﬁ? %%?é}tﬂg%%il tl/D %Lntm%‘?p made more affordable to

consumeyp.j Intits rProfasreds fprinnt astrret PeRbEAieR hasdhqplivpieal ﬁ'gﬂraaﬁsmtlFSa?fcaetradmonal news-
magazufeogucm.ermset of feite? 8iz0F1093P PigkLprise in fl@oREh bdh Vilids SRS ogether for easy
avieatidng Wa%ie%and?s securely with the netpage network via
navigatig “ﬁl FaRge r'&dio link 9. Short-range communi cation

[ sTlFeeIhea)y@obrm@r tinboity the Eeayngrrveilabitity df yrogdbagsiclaternetedeggps. Cable service is
avallablg WB@WO@EBuMbI@shn ths UBiddRekes, apbadd ﬂﬁddnﬁeﬁvl’&@oi?e@n MédAband Internet access is

s B0t A58 B Bl R G iy Aty vih o
deliverylyanep preMp e indgy qualitiohdekd the metpage @nrstethb\telre eflabled @eingdxistig consumer inkjet

and lasérr]ﬁlgt@@oaﬁﬂﬁﬁ t}Q ?J?ems bar BpeF‘a@r}g&e by lpingar t‘hgr@fﬂlg%e less acceptable from a
nlcatlons unctions. In an aFt ativ

consumgﬁﬁ)aﬂ ?fevllﬁw ntcﬁléar ﬁr@l{o Jgﬁ%ts ﬂgﬁ]emﬁe sysggsls oswi Ioréa private intranet. In.still other
embodinIENBE tetrgE, sysarcih@agd on LiBigleapmpieh ercopprdr-ahableddeniee tsuch s a printer.
t oNEtpa%e p{;ﬂlc%p s%r%grgn lqa(lm' tHd eﬁegﬁ%enﬂdrlptaﬁsr ccﬁﬁgtﬁ‘e%l Y dehver print-quality

devi ce. e net g printer referred form of
publicatigns oetpage BHURRH PFrH’ iegl @Eﬁl‘é@‘o‘@ af“odehveﬂ?d aremayiedly fq fybygripipg netpage printers
via poirfidastiag a@tnailticadisd Miatnet Bot@bls ePetsanaliell pabicationd @fel fiiehed &ld|fyrmarred according

personal i zed newspapers, nmagazi nes,
o 'ndw%na]gi%@m brochures and ot her publications, all

pr f\ﬁetwe BANCF FAg e epIfigTadyo HEPOARIEroReNT aRd g g work with any number
of netpdgfl bmk&s an fhe bﬁaﬁaj m@rampwuexr, ,each h;erp@e pRAlGE P luhifiieGifientiffer.84) household may

have a cd@?ctlon (r)]fc co o}’é"& ngtpag(r: gerr]m V@ﬂ%é asfsfgl%eﬁ 0 eac mgmbewg} tlhe aml“iy ﬁlc.i) %lows each user to

ent 0 an ere € norning news
mamtanmmgmm@f lea{ifh Fespest to netpagespublicaiop FWh@ﬂpphﬁaélarr seaer
br RhAS e @b |al§o b@(egnﬁ&@(f wﬁmﬁndﬁﬁg@ﬁgﬁadonsselpﬁl Ntan®finked to one or more

aymen aEﬂ rctc(gillgtg IS all S e- coa erc!:ta aer?ts(,) to %rggc%re. autthor 4? using’the netpage pen. The
paymenty&¢ o porta%‘f’e and it RPEEUT € Vers &t pages g P

netpageprglwa@m wvert ¢paparespibe mgna@fre cohednpt the netpﬁsvrtpﬁm evltl! heprekusly registered

mgnatur@ aaﬁ@mﬁg it M%@th&flcaﬁaﬁb‘ﬂser‘éﬂﬁeﬂ@ R&n Uc&ﬁhér&%&’%r avfkr blomemcs can also be used
feracti vi ty an Intera

ctiv

to Ver‘fﬁu"éﬂ% Ay fﬁ‘&t‘}&%% H5e H‘“.Eéf‘f f%ﬁi’pé%%?'g‘“\%n ‘feﬁp‘?"h'@ acss’ar@a way by the
netpage degfsaatiomseavepr i nt ed net page 1 (or product item 20 1) and

conmuni cates the interaction via a short-range radio

link 9 to a relay. The relay sends the interaction to

the rel evant net page page server 10 for

interpretation. In appropriate circunstances, the page

server sends a correspondlng nessage to appllcatlon

o - Y - .
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i nteraction can be screen-based rather than

paper - based, or a m xture of the twd. The net page
wWay®ben4is made considerably nore conveni ent i PCT/A®2005/001143

preferred enbodi nent by being used in conjunction with

hi gh- speed m cr oel ectrorrechélal cal system (MEMS) based

i nkjthongh Moerpage (printjr) mpr flehivesrpsriodicals tsheh g5y thd aoming MewspaReH fwithout user

mtervenHSH $ daBh E&k‘@ﬂéﬁ, neb® @ tidive! Msdhtigh @R easl. and preferred form, it only delivers

periodica 8%1'§m%§ba§grgbte<¥ ﬂrp ?t{l E\Enlﬁ)en%lfhgp%eggoufcggqn % a{?sé’?%age ne%age printer is unlike a fax
machmepqg kbiniag adcpuniwlhcigs tiside 0 h]}/}spni(ariallqh\ap Emowe the eleploge wimber or email address.

1 ”ﬁé%lém%’rewf%né@fgﬂél ne, such as a set of
letter-size rinted in full caolor o

1 HEG OB P 35 S HBS f- PELSYE ALV GLNpeSErEgAge s CUME) clos digran.
Y

A class diogrio kdnsikth ef alvetrvd bbjevgclasIes eonneteg &g eelapiorishipse ind ewqokinds toSretatianships are of

interest ggrg\%s&gatl@ﬁé%cl &perlllfzﬁt%nsorkn %&ﬁgmgfgeserﬂst Lhbehd @f(}9§§§sh1p between objects,

service 1s aval | able househol ds i n the
ie. betwgap tnétancgt oétcggses érﬁﬁneéaélﬁa}nén I:ﬁljlaaé ﬁet%aé Fl%se&eangfcpbl?q Wderstood in the following
way: if Deloadanght dfas b Rebdf all ObjessSof that cdusy; arldiassav/ak kablakzation 02884 B, then B is

simply ap{ubstenﬁ ﬁerhe% J&&I rB?tgx%ct? :b.ﬁl&ﬁ{ef"% Grd?lj Y flﬁr%e i thﬁfsw otf t‘lasse&

ower connections
| ofieh clpsnitgenvg aw eqgpgle fapisgsyith %@mﬁ et hagss ét)?%‘t‘@‘?ﬁaé‘a‘rﬁ’f feattributes of
the clas€ @@hﬂaﬁ@l frotfs thB gar&)ey$thbmntelqma P177 27 hsit ﬂiktheeape.amﬂs bfaBedlass, separated from the

attrlbutéohsdbya f)rlZOiltF' me h t h g?a%%twﬁgl]l }Ml ?\pevgr gra%?lg e §ev9r\Mo¥elled

OI‘ e ess accep
C OB 3ppeFiatign pﬁofirnvn of a\}mewmmmtv@t ﬁ@ﬁes e%e‘tﬁlwéﬁhf@d at pigher end with the

mumphagxo@a;g@ss&séa&emel @famgﬁﬁlmc@ns éhePAd M@fiR (*)Mdl’c@t&ﬁimultlﬂﬂcny of “many”, ie.
net

Zero or lénﬂre éagh Sé>f;%t108 65 Iﬁg ({nggneébelled WI}IEE ’tf %a eaﬁg bsla}ga op lgnall ]alt')]é?lsé %ﬁlther end with
the rolegef ti qomréspanding clpet fragpen diabybridcindi¢atym as agevegation asgocinior ﬁe part-of”), and is

drawn ab@l &%ﬂ@at&%ﬁd‘@fhkas@&cﬁu&mﬂ@' gured to deliver

print- aI| catjons to net inters.

Pefig6HT %i’f“’“;f/‘ﬁ‘lp‘ing%ﬁ (ISR P B HE P S?}Eﬂgﬂl"g{ﬂigé%f'f‘sé"é’l i ap grrow (in the
form of sufgsc riadplen g tieetpatatiprentit er s vi a poi nt casti ng and

nukhxhlsrpaac%{sé (ﬁ&ramg ﬁ{)l&ﬁhp ﬂ{o%u(l}ﬁ)ﬁl d%gaggm Mﬁ&lqs dupllcated is shown with a

blications are filtered and formatted according to
cashed e ) o ey g e deTng Tl 5ERy RGeS ol e defned.
11 chPgmBsed to support any nunber of pens, and a pen
Caﬂ r}é\% éMh% I? FHibYiod! mﬁ{:h 9 fnetﬂz%& RaQ&k B i)lpﬁ eIrhEy leonet thaper-based user
ef ed | ?erren tation, net page pen has
mterfacﬁﬁlpa"d‘éhef‘ d‘&ﬁ‘??tlf’?@dmt%“ﬂwg'é‘ﬁ?ﬂ d may have a col | ect i on
Of AQRipfHe &6hsi3e op aGent@icpge (0b BfRerastiFice Fegidn) iGviQiElE g gsa I references to an

online d2 ascrl tlgg {tﬁe?ag%/ TFe omlge pﬁéel d%%pt%?%r}na%%%{ed %é?sns@e?ijcl)n%g% %?Q%e pa%e server. The

page deg@?%rdesswbeaﬂlplwseml@yeﬁ ag%?%rlt of Alemézepa@'edupﬂewto%whla% &g images. It also
describdd ele n@gﬂ efetn@ﬂtﬁ&ﬁ N pafe, ﬁ\clﬁkﬁﬁgﬂﬂ@&]s M@k Imkd; ﬁﬂdhlﬁﬂt 1Rk VAEllietplée allows markings
made walr zr ne age é’e% %1 rﬁ,snset}rgicee to Eae shnéurl] fmegl{s & ntreédg a(1:1(l1J Fro?aé(s:s(e’\cs)bd{lfl~I tp%ge aystem
us Multiple metpagest vagh;arepén Safhpagh eesgripgen- r*l‘?g?‘@t rtaelioyningus thyeugh otherwise
ldenncacgag&as 88 dittiABuishtd @a%rq H&f&g&@ﬁgs &ﬂa BYqut PRe MRARRYEhiPBdRe ID has sufficient
nature, allowing it to

(ﬂs ﬂégv ousl g
prec's'oﬁfj’t LR BT R ulgré b frd’ ?ﬁtﬁaﬁ "to an e-conmerce

S eEach referq@td e the Ipago wescrinitions is gspaded lisopringed tpg ethe ttag ideatifief the unique page on
which 1! 88k 4nd theoy RliRkNaRfifids AR fﬁ&tﬁﬁgﬁloQ Cfhe 'ta@(&lsb‘ ¢ieifies its own position on

rint _scannin in a simlar way by the
the pagengf%’aiﬁgs“f’s Gihe s ‘%?gmgeéir"\‘/‘@?re Eﬁt"l”f%'ﬁﬁh a netpage printer

e Yagsl ek prireqd ipipfraratibsragitize ki athangsubbtine whinhrid inftprelgvitepépench as ordinary
paper. %It Md v&ésﬁerngﬁp;rg {HVIQBHL ‘IOQEE’ huhﬁm g}@@utl%?e 6%919 én%d%?q scﬂi@\éﬁfe mage sensor

to deliver unsolicited junk nai’l. In its preferred
with an ppprapriate ltep |y del j ver s peri odi cal's from subscribed or

ot herwi se authorized sources. In this respect, the

net page printer is unlike a fax machine or e-nmail

account which is visible to any junk nmailer who knows

t he tel ephone nunber or enmil address. 1 NETPAGE

SYSTEM ARCHI TECTURE Each object nodel in the systemis

descrl bed u3| ng a Un| fi ed I\/bdel [ ng Language (UI\/L)

o o o s e o o,
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i.e. between instances of classes. A generalization
rel ates actual classes, and can be understood in the
wo oddeondamg way: if a class is thought of as theCEaAU206/001143
all objects of that class, and class Ais a
generalization of class B, 2fen B is sinply a subset
of A g ispersed Jivlan drseiagesenseri if Be pIPEsREBO¢ the @ééwéi“@ﬁ'e@?d to the netpage
system VIDEE hdateRtGhetpage pﬁnterchﬁﬁﬁleﬁ wirbless |aﬂﬁ&ﬁiﬁ1umﬁ&§ bntﬁ? Jthaﬁéipagéiprmter via a short-

b
range ragllo%\ﬁp ”la ecsggfc gntpﬁfgsmgll fm% c?:nsel]y art'rﬁléedq{latt rJle B)ur{_ can re?flbl¥ ﬁnage at least one tag

ass €S 0
even oncq single clgb R izt reek. fltr s importent whatrthe fpgn ercdmied shormegs| D] 40 @osition on every
mteract]@tmjltlﬂhé pagd sifte te MRerRRGH 184t ORS TR afeRRorCbRAS Bbly SRARE ﬁtnﬁﬁle them partially
?the attribute list by a horizontal line. In the
t°lera“t&‘155r %° (38 ams whi ch fol | ow, however, operations are
neVier netpagd elapeesbrveAmaiagis © € jusitiieopagsd mstdtca\fvm eah mainfed nepage, allowing it to

mamtaul ep(h{t]lh& get bMer Qhﬁﬁeﬁ%lues(?&tiﬂpmidg by tlle%?&ldles%qpn@ﬁ foﬁéaE}hﬁﬁlte@ ﬂéépage
he multiplicit he associ ation. The

mﬂ“l}e rﬁjptroes'htpypewseerbtﬁ%pagMesg‘gxP%t}, fhg R)a%em)stapﬁd?%i élleégmtgd netpage is shown in
Figure 47TThd pripled @étjiage iy Berpamyf'a printeé netags docoiientdsr he pagelistance is associated with
| h L& G b drha”e and
o sSSP AL e 2 Rl AR R e,
F oReshEIn s, 1088 POPAT PREPaESs asy Alspbr Hineed) rva% ﬁlafswal object such as a
product iitéifl if@ @t pleaher@ijtee Gas hoprodsSOais dbelOfackagihg efdatidl swface. ) ,
1.2 arWETLEt; dr,ayn at the aggregator end of the association
f\g eneralization relationship ("is-a") is drawn
1.24 asTaa% entedthe joining two classes, with an arrow (in
t hg afpﬁdfeme&)fonﬁ Qadﬂ@@ﬂd&xﬁﬂe@fﬁ@ Iregbon altwmdnet ag&a@ raad ihe Ebtein@rnof that tag within

the regl(():{x g. t?‘galﬂ'g alsg I%ontau] f?a S w@%‘i relate to the ¥e01 ne Qs atxslngle % the Ot V\%l &e ?r more flag bits

| S S
may, fog e)aashe@gnelm 1ag sRasingy deylce t(bmwf!ehfeedh@k indightiyg ro& Afumktion hlssocwted with the

1mmed1;g@£réarl§ %e't% wiout! the SRAHMAeWde thivirdklth Fe'f@kbtae&scﬂﬂto)i ofMAE FeBioh. tA netpage pen

PA e foundatl on
iy, gt SRR 8 BHE MFOCRBRe] BTG P PHET pr ovi de. o
pape wilbbes mdre Lpiverly pma@m heew,tin apnnmrres lrebodiment reaph t thgoepntains an easily

recogmﬁﬁ] %vérﬁﬁt%‘fr@&&é VRS 8EshiGS %ctecf\orn GldOARS agsgﬁshll &Lﬁmgﬁg file effect of any warp
rinted surface re |on) i nvi si

incucedRi 6 ST 10 P PP BHEBES: B4 BRERRE A Y epirbaes B ffienty sma
and der@;gman@h @hao rhle i pave cqp argjablg ésape iapleasopnei tag ¢ven i alisinglél click on the page. It is
importaﬁ@l{alsfhg‘ f)eﬁ rl]JCl)é{l p)ﬁe @aég% %g@mﬂ)ﬁg# v%gfrlﬁ{ggctlon-rvblﬁl tﬁ)quge since the interaction is
escription describes the Visiblé l'ayout and ‘cont ent
statelesshf  t he page, including text, gr aph| cs and inmages. |t
al ma pesed nte8imkediahd ragiet to @hieln®eng ffetrtohdids PaK) M entire page, and the region
ID encodghclLl gglégkglf mé;e%o%’] h(iv(l‘lp%&l% erlt'h g&%sp'ﬁeaiﬁdof tlﬂzg}d Jn v%llcgﬁheot% aptpears In other
embodl@@fﬁf theweippto B"éw% P 81 refeaﬁféb‘eﬁsqnyrbéramsuhrwn a agfr Qse@grsséf&cmﬁ or example,
it can ct)hadmempﬂng QorfeYdF tal Mterddile digett, MEWRADESe Bakeg®RAD @al Mictly identify the
ale _page description. However, to allow input through
her'w se i denti cal pages to be distinguished, each
netngkegreeféreed fosmj egehelel cantaing A ditpefdrdormatéons The iregion I fsitypically allocated up
to 100 u&a@@ tdgPD RASasSI8 fbftd, GldRRH rerirBi bhib 8B alloCatdditSdgNPE IASfIming a tag density of 64

per squa}; Péﬁ% Eit E\Elig lfl? F]ulggbﬁtgg ée@(%gg eeir: ?f(é{)l olﬁ)&? qgagﬁ gl&h&sag,grger r%lgions can be mapped
contmu(plply witkqyt lpqgasmgl' thetap agprpmtsmfply@g usltrgabgmmgqgg.pnp ggenagsn The 100-bit region

ID allowdh°Th11 ¢ or 3 RABRH tSHioAR Mo %Eﬁfé?ﬁﬁgﬁo{ﬂ% ﬁ)@gﬁdu%’l %d@rﬁﬂﬁEd I i es
e aga30| entitries Its own

mteractlv?

t he pa | on.
122 posi ti g??'g %ﬁ‘ég‘ii . Characteristics of the tags are

deboené dodbddiment,niEr180 bietoadag dabetegwdundpaitysnaxal using ntl &¢) Revd-Solomon code.

This yididd BEREESIARE QbRIsing®r b Bte PSRN 5 5 Mb%}nrb@fs @acwhﬂhe 0151 § code allows up to 5
infrared-reflective, such as ordinar

symbol gz to pgqopregied aer\ﬁé‘%%f"@ﬁﬁt i toleragt of ﬁ?/""g’f’lk?l"%r ’?“E)Oft"ﬁ & i Urpgfifodeword.
eye but are easily sensed by a solid-state inage
sensor wth an appropriate filter. A tag is sensed by
an area image sensor in the netpage pen, and the tag
data is transmtted to the netpage systemvia the
nearest netpage printer. The pen is wireless and
cormunl cat es with the net page pr| nter VI aa shortrange

— - Y Y o o
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interaction with the page, since the interaction is
statel ess. Tags are error-correctably encoded to neke
wo b@aopsd i al |y tol erant to surface damage. ThECTAaUR®GB01143

page server maintains a unlgue page i nstance for each

printed netpage, allow ng i 9to maintain a distinct

s efach fi-bji supbok iyprsenrdyia B geRialorohyrip irey i s 88 A ﬂtfrfémbds of the six
codeworﬂﬁ@t@ uﬁi&feﬁ)\feﬂ RpakiQR fidin WEQB. THIS dkee tﬁﬂtaﬂﬂ@e errof (& error affecting multiple
spatially. a%Js?%en Q}S(parélgﬁgp %e h&%%’?n Ju %Q)?g'ﬁmbglse §\%Fa|ll 91;[1 a minlrrgupnerls_.lggg i symbols in any

one codepordT fess rpéxmv@cthqiécpl@agﬂéh%ﬁy buse elm oan b ully cqrrertet ed

NeARAGRaIOGH BN ectit® codt REdePAH ee luJéStmﬂBlG& dfS @§Sﬁqde&fv$bd)mon code, for
rinted

h the netpa
examplekﬂm SO{Ongn ﬁ(éif 6&& g‘lO%SOé esw% nfjaélayu éng é}P lg sprpe or ,&é <=,retr11fr;l %ﬁlbol r%md codeword
sizes; arfethgiiiak 49depgra differenipiin ofl eedo.asgehsas paynvalugmaltyededses ofpr exprende, Stephen B.

Wicker %m(ﬁn&mzéénﬁ @(Lr D?%?&l%tnnﬁﬂ&ﬁo%d StokibQ @H:ﬁttce—'ﬂtal@ 995 ftﬁir contents of which a
exa ed onto the product item s | abel ,

herein ‘%3’8%%@4 Wg'efe%'l‘ Qf‘:rfta)al surface. 1.2 NETPAGE TAGS 1.2.1
Tal doit & Copvitesingld-clickl 1pleeéten mwextl af tageed regiac iatagsgnsing device, the sensing

device ﬂfugﬁget ébﬁe' @%eet el't]@eagt %gé Qﬂre t%jf‘ﬁ’ms Q'Ialdloff vieW G Hater vﬂ@g ik 'ﬂl@ reglon or at what
cation of he region. A tag na

°rlematle'bmsapsefwmda8§ r%ﬁﬁ“’éﬁ“al"étf”é’tf e e ?fWé°Wr°é§F siadedeni ﬁ“Fféf%a function of
the size il spdeidg b tagne or nmore flag bits may, for exanple,

1.2.3 S|1glr&z§“@&§g sensing device to provide feedback
cative of a function associated with the i nmedi ate

ar Bawrpfa shewes artagyt inghe et tagds WEhpTRyrseretiedasesialyi Hig tagg26 represents
sixty 4-Bi€{eed-Sdlémon sﬁﬂﬁ)ﬁ Wh'pl"oir é)fbtaDcff 2008ts. TR E{a® Reprefdntd AcP &Y E” YRR the presence of a

mark 74@’&%{eﬁedoto as a mac odot’ fﬁ]ld leellc zer a%%xg‘{}]le alfas?nc%gfq.heagoggg?nldgg fn\é\QgcQt Figure 5c

shows agsqypreatiling a28o¢.f |n@wtag$, ﬁor@nmgeaﬂlemee Hitsefpileprpiym purpesese K Wilap noted that the

perspect®/ i tsR% d@sngn@cﬁtﬁ bd éﬁar’écﬁ&ﬂ@@d #fekni AN 1g@<n:td shdWsl4GudFeiling of 16 tags and a-
det. g;:t 0 assists in

correspofing G R e ps P bt e dR R Rt by °t he
SuPfieici (61 7p8ect Reorsarisdeng | hiocags, dairas tedysangy etcodop roduce 240

encodeci tifs. erHe Bur @8Ue b8 PABRNRNpAaly Sidfif Ihe kRNS h¥ximPB kdsilieHaélto burst errors.

densely arr ed that the ncan llablylrrage at
Assumifgea g '%qﬁ %’égéevt@ﬁh' s ére§'|°‘ﬁgq%f ltSon the page. It Y
i SThenjpabtaging mickreldts 143ef he g m@@@swm:dzte n¢tlogeripatheir peighbang so that groups of

tags canB&%btdch @H\Q{ﬁreg}ﬁgtrryseﬁlﬁé ﬁ}rg@tg t’ﬂh@ 'glsy\éatla utkh?heﬁﬁlgﬁectlv% 'td?éég aﬁmdetectlon of
Interaction 1s stateless. Inapre erre nbodi nent

the tag, jofurthe@ieeihart WL ATEH a tag refers coincides with an
enhitHoeghpiae g mdyCeohthie ane:gemmd Ra@recto dhdiow idisarhfigiaticagofithe four possible
orientatlttl\),{}eorf ﬂIeQ Qelﬁ){/g gﬂb{é‘é‘éﬁéﬁr Hgsekth MR % cloxdpylerggd \LIIE]] n%@cglﬁlg @Hentation data in

tag appears. er enb nents,
the tag paéag F gﬁxgna)le\mie doqyr g‘odt:%dsrcgf @ragrala’géﬁi] sqytat gﬁzh ézfgmrlleq,tzg}oy (in a rotational sense)
containsSahb k@&GWEra pRted at PAGPEeitio) b Mbows ulrlflgﬁaesa hdre @xiasypibe, is iabelled with the
1N n t
number ofalps \Aﬁc{%w%rﬁ éld§ }M[ hégpoglpon o%gn ?yg%glavﬁfﬂ l?a ecgéela'gltd (5 %I)]t ag ge%%n then consists
of decodipg e sedeiverd aiaghyetaonajojenien. ﬁ@@fceﬁ*efweﬂl %P‘ﬂi‘f‘f cenfein atﬂa@e bit indicating
whetherGOB tha fiRBcoddidrd) bit t§o 6its 1hd'kfaﬁfgmﬁdh Qbdewdri @ id. @86 1ater hgprdadh has the advantage

that if| ﬁa%r%lllecda If égrkt)enk of%%latoged%oagwordo is requlre tﬁekr)l a mos?tv;t'oacg?eiwords PeetéI tot bg decoded to

e renalni S are a OCa
obtain | dagsd gt ThiAmebr (rcpase 1 greglemis] ¥ otgfpeg) ip ehanggcpeithings stroke and is thus

only de!:da&hat tlﬂ: sl 4 |atstr5]@9Wltllin1 SURROIEIS t do@FloRiNcofithidig @fe tAHIIDL O then desired.
ar er r.e

are i nc s can
Furter TRUBRETY P, RO oo B R TRY CRyP S IREI bfrobe, ony one
codewowlitypishNy rtggds tehe degoded nértfiemeg r egi ons and nmaps. The 100- bit
r eg'ls%sslba t@ldis&\ﬁ\@ vgt% QQrs;{ea{LQ BbeQhitcdethdrlahd A8l kdl d)L bd @ data representatlon

l'ion
eing sl rsgisgrin 53 P AAP L) RS BB P RENYSPF R p eCplct sheh. e
no bit vhlu¢ & repfesdnged byl e absace of 2 glyphd &Nt engurestbay dedlataeridh g veell{pdiBifated, and thus
5) Reed- Sol onon code. This yields 360 encoded bits
consisting of 6 codewords of 15 4-bit synbols each.
The (15, 5) code allows up to 5
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synbol errors to be corrected per codeword, i.e. it is
tolerant of a synbol error rate of up to 33% per
wa@owenisd4 Each 4-bit synmbol is represented i n BCT/AU2005/001143
spatially coherent way in the tag, and the synbols of
the six codewords are interPBaved spatially within the
allows theagyid the relighhsidentiSedt dndhits peripeqtive digprrigy defegipd e sehysequently corrected during

data san@dliReS T6 hIRGY t&@ﬂotﬂdutee toHe atteaddl ééctﬂdg @GRt Aahttlﬁ} naa&q»gt&al @nd these must
ver.a

. be redunrtri]?nnlg encngieﬁ m?lﬁw éeﬁlflble (}é ectboa dé\\?\Bver eacJtC}_f]' s%f:g ker ttems is s%nﬂpbto the overhead

one M sing
of explifif k@tpmm@rgtetha‘t’armt?esuwumtmee rareaesceibad lbehefnmsw appllcants co-pending PCT

apphcatﬁﬂ)f)éﬁﬁb@l%lzﬁr}t{edwbh@i%lr@oofirfor correcting code code can
e used in Reed- Sol onon ¢

zgtgengn gfe '%‘Feosr‘iﬁéf’wé Hag i o %?2@ cmbelu g éo fully tcfe or tesselate, i.e.
without g@eiorrvdalap;,yt plawd df rbitlay sgane or di fferent synbol and
c O.Qﬁt\é@%hqn ﬁ"et%l@e% em@&ﬂﬁéﬂ@ rthebig@ﬁ:lg sc@ngﬁje@ tiesg‘fbe(ﬁﬁheqjélﬂc Jn@(fd@ Qtsmgle data bit using

ki nd code, such as a convol uti onal code (see,
the presglice, Aiphenceceayigls undiffepipied magEndot frersf g usesys o8 Highpped gyphs G
represenDhifg1d-Eit or Gouirhbinvatiad, sieh aathd seBt o EBpte, illSiragedtin the pielgehd apfi@8fs’ co-pending
PCT apﬁlﬂé?%o&?@fxﬁﬂélzm?& 6‘4%3 1¥BeBoeSogl N i ncorporated by
rence I'n order to support "single-click"
13 | MHENEERACBNETWQRK a t agged region via a sensing device,
t hB agRdtGied gmisbaiicttea MBtake RvoabioAsidOof 2 IBIrDlted @B netPaLe page servers 10,

lnetpage ?e% str;gtl%n ge%grs 11 \A\jqfap?ge Ib%l:rger TZ }{ét;%\é% z(b?hmtntsg{'ery\’ﬁe geqpa,i%ﬂputohceation servers

ientatton oné
14, Wetyterie &3 neEnErS 6BF, acelay deces 46ponpFcisdiB neirk ABHGY Fghe Internet, as
shown iflEBi¥ire® i s therefore a function of the size and spaC| ng
of T&enlgt{)%%ggﬁglstra%ono %erver ﬂgi§ %téer \%IIC %vﬁcr:}fere([::or rela%onsﬂlgi pe?ween users ;%ns printers,

orm
applicat{om@ép@llgvions ;Finé thergley ap@grtqegmlggeﬁtvgrkgq:t;yttrys It.a}g;hqntlcates users and acts as a

signing B%%dcnsﬁhafﬁf@ E\Jt&)ftﬂ;@t@é §serz 4117applflcQtﬁonaraﬁs@Jtlallls Rb1s2AbVidRE h&tdwr-ﬂ}xg recognition

Semcesn‘gﬁ%? e g]Eatht?agg p3eg g)egvgr ]é) rm%;}l% ggrts]sterg ngo%g;g]gﬁ ah%gt Ppss: .descriptions and
page insginges.Fjie lteh:egeabmrkomudés aphemberrof pagpendisirgehractiogiotubset of page instances.

Since a %agg légreer §l§o 1%5} QtWﬁs @eﬁ%ﬁ@@a@ueg Folr Leeﬂg Ip;gg %mfahce ndll@:ﬁs Juagﬁ netpage printers send
contal nin ‘one' l'ustr tI ve

ntpa [P IEFIG RGPS f?éve'p b Piot £ Mo £y Pt relaive 1o the
descriptihe sf tipvedespandibgpaghiar ed bet ween adj acent tags. Figure 5d

sh

o e OLRE 1§ LR Byl 98 o LS PR v of
servers it ity 133llqcatipn schel§ ng a (15, 7) Reed- Sol onon code, 112

bi A&etﬁefge peier didds ahealhternetemlstiitcheen Nayre SE@C@ONS), @r Bimiiati©aesolve a netpage
page ID%6 gtto gv%gc a ﬁ£s§ of tlgrh%ttpgg% &ﬁge Q&Qe?mﬁlﬂ% g e(gTe J&Btﬁlg éﬁ%\/u?sgmce

buf‘ S‘P‘P@P raurhsatwmumlhgs %asel‘ﬁt Bhigh hogly intesaciixe préfags eppliqatigns: A netpage
publicatibh kWb 148s xlﬁgplmﬂloh BRref whigh pmaxs&ﬁ néipagSdocuritts date@agaepamerhg

t heerté)age stersverﬁ Bacr)lrbg IIOSECCI? ce)r{ %va'(‘lﬁ (r;fenetwor %Qeter glattfo(%msg ﬁ(‘);]n’b r;r)na\tln%{:ac rs such as IBM,
HewlettProkerdtand %@ Mptiple nea@aembrlve*s taa rtglét’@}memx a aginglg hesa%isa Simﬁte server can be

dlsnlbutzb@/em{uﬁpﬁ Gt HoM€ shiad @all 5 t@é ﬂJ&Vibrﬁﬁtg' Sﬁat'lhéaﬂby Qétpa@chs@rv&@gnd 18 Qarticular the
functlonelbtﬁ Prg%aedtbﬁrﬂ%ﬁb%ﬁr?egrteaptgﬁnt gel:ﬂ/ X, ¢ n als lre AT vggd ‘(:11 Iyglﬂ gtnetg%/%e appliance
such as pifietpageeprifitgnlin agormiehverkstation ot qtm’@nlsiewrkt he tag rel ative
14 t orpkaﬁg@pQ,mERt he present invention is concer ned with
nbeddi ng orientation dat the t
o SFEAE® prTier BB o GRUGT B remire ikl Bopsg pgmnd prins nepae
documeaotdetarg aod vieswbsatiption Eachrpriater o atnique priintes Eh62s Inddorebmafterbto the netpage

netwoer/ﬂnea n@t@«g&\é&h QS tptl. I%ﬁlgt ﬁéall} QQL erz[dbﬁl@tc@htécggh as shovvn in
wher e eac | abel led with t

e oa,

nu’gfti‘@ BF 19ty &‘tﬁ‘dsé%'fyds%‘fg%)" '5’Hd°'f“ﬂ% M5B § hBﬁetB"tge {PFigger contains no
persister8 y1wined. A\leatrhs A uteh® cotawhrde (Awak is hagpngeeddiageds fention interactively

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

two bits indicating which codeword it is. The latter

approach has the advant age that if, say, the data

. L Y, 1 I o, g,
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only decoded at the start of a stroke. Wthin a stroke
only the codeword containing the tag IDis then
waele®snedi4 Furt hernmore, since the rotation of tPeI/AU2005/001143

sensi ng device changes slowy and predictably within a

stroke, only one codeword ty3 ically needs to be
across SPRSE: gﬂgé@er},\@tp thee thglpraf the glstplglteﬂ HeRASH Page peHVErSi lg,p@}ege@demlx ¢f particular netpage
prmtersper spective targets altogether and instead rely on the

Cg@% netg R es ?rtrglcteiveos su scr}begn %qealﬁg %ole'fe lx/tt:sllt 3{‘@') n %ge tpnbhcmoﬁ fervers 14. Each
documeptebﬁlétg@qtﬂde@{ tvﬁ)ypaaﬁ tl@)qggq layjotits, ga[nyﬁlh actyial gext ang ubagp omggtsu\éhlcphspopulate the
pages. HeB4akea$ BaioRalizAi¥n tplé}fe 1@@&?5}@@;)1@51& @pegm/ th pal:{ Rl s@BEBEQR so are pointcast

o the sy e R oy 95 < [ 88 TG TR PePepE PR vcaly
shared velhother stipsgriberd e mtasdnuitivest ©ah sbspribany’ byntaoand the bepdopeiale pageyservers.

dah&% &%5@% Jubiatioh Qerdér! dawn&éghéongng@tlbﬁéf dd t éiﬁkﬁ%t@ q)omtcasts and
a nust ont aln. a I‘ er\wpattern

eac a
multlcasﬁijé{terbeégy tﬁ]ﬁ%"é{}ﬁaft)? aeq%lgr&gtus negs Qlo‘lta rp@nterécm)vg wr}nch multlcasts if any, to
listen todet ecti on. The overhead of such marker patterns is

Si mée e ;;rfateI Llﬁ r&}{l@e’dnﬁ@gonﬁfeteeﬁégé fa§\du{s ahf BQQ:@,Cth i€tine | rt1he document to be

targets, Various such. scheneS are described int
printed, Br‘@%ﬁtth%f’ﬁﬁi"}eﬁtant s' co-pending PCT application

PCTHeAkidr/ ridtedizEs dndfphht@ﬁﬂdﬁhﬂ.d dvert pafes simdBRdouslyl brebogir sidad ﬂﬁ’@lﬁeét It contains
duplexeé érglag ine chn#{;lﬁers@g(f anla gy\u’i? ten gxgse tﬁl 1? ﬁ%gg &tﬁ%ds %@ fo? ﬁlns puleose

oV el pgptmg arogqsaepgswﬁ of a\ycbqlepqualp(g,st@esz p_asterllsqalthq@lﬁ prige Fiqqcnptlons and expansion

and prinBhEJrBige Qﬁag@m(i‘dsﬂﬁmaf ;;rdaasdr @ggj cﬁﬁklsﬁ%h&ﬁeﬁnG@ﬁﬁtﬁar@ §§Ps 757 running in

prae e B S S SR € P o i PR o T nd i pge

images ipagal trhes oynehsmizedbwith thefoperptfoh eff thairintheadslin ¢fle priki sngings.
r epﬁr@e?seﬂat en§5]5&9{)ﬁRkﬂhﬁtmg Bavg‘t—hle 'bbtlob kd prMﬁtLéﬂQ@ng ﬁ%&rﬁﬁe Elm ink, although

ets hs illustrated i esent applica
i resis PerT PTG HBCTEBPFT Rt e PURPROEER §96F0a P Wik gy ancionalsy tan
IR-print€tpagdsghey 2B cldbsed asTiefpaddic TPAGE NETWORK | n a preferred
emg%ﬁﬁ{g}pa e%nﬁt&tpﬂfi)tgﬁetdageg \%){hgetsc(g BaJeIS M%rquecahsed netpage printers may print
di stri but ecF qlrpéhoa ge servers
onto mqree%gecgalllfegtsnr@ﬁes,ssg(ih\aé glgbei fac Ptﬁrasg@)opﬁt éeéﬁt glgrsgrfafg type and supports at least
one tag mnﬁm@memp lhércatag @ap, S@t edéhrssridkd fyp&) Ghpag eap 81l widat defibes the tag tiling
scheme § Fd t%%r t\é\ﬁpcu;ngr[ chgrﬁels %ssthﬁa't 3%}1 &%cﬂen&g E&Fﬂé@o@@u ent’s tags can be
devi ces 4 connected via a networ °h
°“e°t'3é1’§tefpﬁ‘éedi nt ernet, as shown in Figure 3. The netpage
r egiglst 2 &oivOthe sa;sagepsrinﬂei clasS didgrae, rafREtingMpiindd-rél @GR ASnation maintained by a
S bet we users, pens, printers,
reg]suam% Tamr? [ gfnersJ 613?1%8 N %FI cations, and thereby authorizes
1.5 va HENEIPASE PEMI k act ivities. It authenticates users and

actife Rfivede®ingALVI@ dPHIRXMKtpER speétatsfty;néanﬁutpnemn G/&Uﬁdlsmg its embedded

controll rﬁ ?A{ ‘?s a{)]n toac Irle z(t:n td!ac%fle IE{ Srh?(’)ﬁ?a S or}nsa %ge via an 1ma£e se sordﬁle image sensor is a
Handw'i recogni Servrces. descrl above,

solid-state fl\eevtcpag)gldgjag@ gepppgqprla_[@ﬁ\tpaﬁmpgmﬁger}g@g gt eitle pgar-infrared wavelengths As

descnbe'dnﬂc rQJrE@JtdulQ@lo@ bﬁél—ésfstmg o1k Séakd vieh BB ﬁlb %ﬁﬂcoﬂt@@ evnh the surface and the pen is
| NSt ances. e nhet

he
able to sﬁrg@ éag%% Ia\?\éf{,’l%ent rég 6?]Paﬁtgﬁ &lrnf)eﬁt J&gnﬂ% & at 8%{ §é greater and 1%5 Hz or faster).
Informajignshpivredy. theQiemis encayppd grd varelessbyriragsmgtgd Wahermatlerr{sr haseestation), the printer or

base sta!:JﬁQMSrpr&ﬁJg%%atﬁ Qlih é@@&t&@%ohﬂﬁ%é&l&&&m&' ients such as
rinters send netpa Obeégg%t directly to the

o DGR ad Enipde S el B PO gk dfkpen and as @ non-
markingasnus SThe Imatking Wgpedt,dloatviery @ nbtmetesseryderssing tht napagodystbth@s a browsing system,
such as Qvﬂénr PR QA q§ Q}glntQQQQnterécen BiR %ngagle Pensigtteg“?tgreé'%ltﬂhk 9&1%@§ystem and has a

docunent 1Ds 5 demand, provi d
unique fepy L0l Bigurp ¢4 fﬁ‘@wso‘f‘e ’E?&’@%e PERFIdFS f“%gr w éefiet@g P%‘r%tf“F"o'B@’f“?aB?f‘ maintained by
a registrath &direer 1 onnietnprpage npworkt er uses the I nt ernet

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

a netpage page ID 50 into the network address of the

net page page server handling the correspondi ng page

instance. A netpage application server 13 is a server

whi ch hosts i nter act | ve net page appl | cat| ons. A

. - . -y e o
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Net page servers can be hosted on a variety of network
server platforns from manufacturers such as |IBM
wolewbeiisiPackard, and Sun. Miltiple netpage SePUPAF208/1001143
run concurrently on a single.host, and a single server
can be distributed over a nddber of hosts. Some or. al _
of Wheneeithay aidtis mreantact yith? erieeRe the BSP deerpiary ds BEjtigRng origiatjon relative to
the pagé. ITh@aib tid zﬁtld&had’ tot d@rck ldeﬁh&Iri 0l &eifbrye @f 0¥ hid @dinfappreted @eldtikk to a threshold to

indicate dv%etﬁer%hle yen s u (1WS a m?erac?ve e emerﬁ oﬂD {he }éalgg S%e ‘clicked’ by pressing

? age a
with thqypen te in orley tcaregmgegemfogmf'wsﬁm P@ntworzbr Fweraoqedé@afome is captured as a

contmucﬁ@t'dl‘&rt(kal]oal sy, E‘Eﬂl%ﬁﬁ@&ﬁ@nma b-ghﬁ'lfﬁ@t page printer
e

e M PEpERG ot Pkl S0k HER e Ateede ey e imred
Spectrurarad angd E3ofiihe page pr thoviciniERE the pibi Indeewdeh@sn%reﬂ trig@egecomputes the position of

the nib Rfah\rétt@ﬁle &Qﬁé@ the @&Q’védﬁ)e}l@ﬂ@tﬂl@ Qis@Rioh &h ttlgﬁlaéb@ Eag @ﬂﬂhmgwekmetry of the
via a network such as the Int

et
pen opt SUESEFEF CORAER BT o A5 ecmaY P v breHes 05 LS ab e pieg s mersel
proportissl td the Sagi sive,ntbe adjosked tpodition rresointign, istaite gh, pagealingrthqringmum resolution

requlre&fgﬁkaﬁa%aﬁb%ﬁﬁg’édogmﬁt storage. As far as a user is
concerned, "the network is the conputer”

S
f uRRREoRS TRt a8 PTIRASY o caPBEd a8 psies %f ek ﬁ*e‘“%"ﬁ%“s’t“ﬁ gf a sequence of
time- stahlﬁécn)elfposﬁthﬁs ¢hi 8¢ pagh) Uiigtkd g tagagdovpagent et aompisted By, the subsequent pen-up
event. A %ﬁ@%%ﬂ@ @dtg v% tpe%’a%é ﬁ)ug(ﬂ;f tﬂkeﬁeﬁa e\v}gﬁévg}ttﬁer ﬁaée I-B']&langes which, under
et page printer recefves subscribéd netpage docunents
normal flfcamtweqs (83 the pempranecaent Ohthe®iokéar s 14. Each docunent is
di Bdch mhwgeﬁi:nlhas 4 Mﬂerﬁ) &dldcBon b @ss@fpa with ytOallowing &R dsek perform copy and
paste opperaécgng Ietc e selec{] 101 1% t1m e Iglgpo ﬁjéﬂ zﬁlow t}m%s?elpn & gg&}dai 23’@1t zp(?efmed time period. The
current FWiI®a16$°yb°§, pe'eamrnu of atpegeanﬁf?a?et Ftccemsars °§ d'smsq ’B‘@Ft demtel lglbstroke captured
through@l’e%erpr@llaﬁlre @(ﬁﬁé baEl@rcilﬁl:ﬁire%lébtﬁ@]Ba@@ fis 1§te@feteBEnQ\h applidatibriPecific manner once it
i< sub %Edotr OIE)F Rage rvher 1&% X1 t and i mage objects, on
15 SOTPRE° 8 T*PBH"*‘WQ 14, s%n?c YBTEArtY S fared with ot her
' subzt péndes scurramaibsi@4. dhis ivtin Illb blétSlPtlfieé bathe penih e sysigar ky'the case of the
default RgafH A Ses@BEl bR, a«pamemahaigelaaagems artueerros-marm@ K¢ 88 Burrent. Each

pon asE Ryt SR BT TIER PEPReOIS S B & aptpion. .
respons¢ ®¢le] ugdr pedectinger cplor fndncasitetto fThadetholt nitretlke 'isshqpalgwyld aspoiedyith the current

nib. StrBltl? %]dré’att%ug!ﬁnaow awhfa d Wh ttﬂectﬁlsr&ff? vmbl sftylcaWhen e s‘:rbk%; &t subsequently
he printer has received the conplete page

reprOd“F"S;}Bﬁ?{ta? reRRYucs R rdhend spFRYthonden Ay TR @gg%c ument to be
pr ivheredkr the penGamitlin tangde of inprintkd @it hith it Jan @orpmunithterthe pen slowly flashes its
“online® 1?e°6 We% fe ﬁélr}gls Ry (lle@«;dé aQtQﬁie f’%ﬂ9veetgﬂ-ﬁ p&@g@lﬁomemaﬂly activates, its “error” LED.

si nul t aneo des of cont ai ns
When thepgi) wseses BrdF‘i?f““%ﬁﬁmFFe'elétHﬁ forthA nags & m‘?’@@“"é‘l‘?’&“ﬁ’l“ﬁeh‘fs ‘ok” LED.

engiseg@encelbf daptaled grokBI Rfe(rbdo ap dighdl h&aﬂ&ltﬁﬁﬂl fhias telbass for the digital
exchan%urf pcf?zgw?né d-g (f gﬁg\érmn n%{ ng;l?]g g%?%l&% f %Srﬁiwggngs\gﬁr%il %)r onlmg verification of
signaturgind expansi on and printing of page images. The rast er

| mﬂ@epeﬁ) iSORiesteSdind (thhsilits a@m Iuﬁ(ttS ﬂefnecpsge pBihte 04 € sittadhg@aradio link. The

transmltP % dlgr%al m7k 1sr ?l’rllglg/‘:tncgfrors prle/g anA iecurlfy and g%cge?ﬁgeg%rcegfggegtrtgns%ss1mh but is always
flushed ewpmn@p e\antﬁM@pgrawlwmmg pag@rmtprag es inreal tine,
SYNGET B pes @hurbiirkhet H& RiRGT idbufeR d@ftal E;Fkan Plenat ARES whith has a capacity
not. enabl.e

of over %II;] Fnﬂ'{a{ei?](l;g}l cP]rgG%olu? ﬁazdvgg%!%o%hee{; % Bei’nl ({nc% a &1& wlljcltém raaée%f a printer, it transfers any
buffered dliabigor pt i ve bl ack ink, although this restricts tags
t OAQErh&B Wi §§st§r@cp¢vlyh zﬁlS/ %ﬁﬁbepgf p‘lht@rs RROKcauld atllr%ﬁiégl@ta S84 in netpages both

on papeb ﬂ-gig)z tll;!:tarﬁvtg\g?rno l 5 l%rgcirir)} 1mn@fegéj ézvglglh Ognaf%:{lét %ta é:grlr’l]mw cﬁ@]gn\ga% at any particular
time. netpage printer prints netpages on sheets of paper.
More speci alised netpage printers may print onto nore
speci al i sed surfaces, such as globes. Each printer
supports at | east one surface type, and supports at
| east one tag tiling schene, and hence tag map, for
each surface type The tag nmap 8 11 mhlch descrlbes

T . .
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correctly interpreted. Figure 2 shows the netpage
printer class diagram reflecting printer-related
wo npdosromsti4 on mai ntai ned by a registrati on servBPCT/AD2@5/001143

t he net page network. 1.5 THE_NETPAGE PEN The active

sensi ng device of the net paéé systemis typically a

pef Pre(sred spbpdiment pighapgn js fcribpdia guer detaihbeian w@rrefffsace tq Figures 6 to 8.
16 alNerice Ie®RAdHgh and decode I R positi on tags froma :

a'ﬁﬁee CP\é ?ga;}l;lmt gfg)?cegeé:‘g’lgersgdgm rela m%Mto aﬂ%%l?e o, ?10 ?nl g)tl S’Vh Ill rhe gen is used to

interact wish paqtpree | Jeneidergdants obF gagfh‘blareaql bif theapea avhetait/ie LA it Piecute a movement,

such as%stt@%s ahé bﬁﬂ alloWs m}rn@end@to@'tﬂe FARLQW, paﬁehﬁndsa\(s‘é&ﬂm infraabk &lement to be

determugﬁ and[ %ﬁgtﬁm ogt%%lrﬁllatévetpgsng)renﬂ%%fc l%e é)ar%refg?ve éo rgmaage to%ee (ﬁl{tan}eg tThe indicating
data is trapsraitigit toithe pinintem whéve it desplivesi vigthé DNS, theypagp 0D 5@ pf the stroke into the network

address gf ﬁ@h&ﬁag@ﬁh‘ge 3 tzwifdh rflmefnﬁrﬂ)e co‘r&fx&ﬁﬂﬂ?ﬁ:dg@ [hs&@%w ﬁdhethansmlts the
pen’is _encry gted an

tran tte
stroke t‘ib?hF PS8 For(°E !t Bk gisaf%%x)'w nttfﬁ%mmm i, LG PEpG e hov
the addies3tog thp Irelévampagehservetait &s vicheh Exck appagt censistt ka {dupevpige exge maintained
pemsterﬁryfby%&,sage pagbfmgrr@e %El&@%%’&’g‘%‘?ﬂy&ﬁ mfersqf, obillR smtapﬁages R6Hs and pieces

normal marking ink pén and as a

of text, %Fﬁﬂ‘é?tRﬁe%ﬂsegP‘W she meRRee AV WK ng aspect, however, is not
newaastas yagk drverl skedigs thaatroke tipagie BY.Sit @iie®s ta pagealamripiyn to which the

stroke aﬁ;}f %} gr@det%rﬂﬁr}s & 1cl¥@e%nt otf thl‘. ga}%y ﬁe%g‘ ﬂgh tﬂenstrl)lgzgrﬁgr&% Iti 1?1 then able to interpret

Fach net page p eg| stere

the strolgdy fﬁ&@?@‘%‘%‘ﬂ‘%ﬁi’%ﬂf ghe Ff’éf'é’a“éelf}?ﬁnhue pen ID 61. Figure 14
shawgick'i€a ARkPaGe: tli):ﬁﬂstdﬁ&eaiﬁdﬁtuﬁld @Geathe ﬁeﬁfdbv&f,ﬁohlﬁ@ and the subsequent pen

up posnp ion are boL aliss qma}l trs]{,'rrgezarsrnnrlg‘@ hlca))[}m{lrn? I n (%Leﬁ e\%ckﬁyls %t] ?@gl § rcg(t,lé tg;ncally requires a

click to e ptireitds pckcoaings pgest stfqls@speﬁre@eﬁhefwﬁ@ga pangaction, such as a *sloppy”

click, toﬂ%fi‘ske? is(ﬂﬂlc&&ﬂbﬂﬁd lﬁﬁbﬁ%dp&ﬁe fr&tll ﬁi& peve «60 LEDe page. The nib

ttach
ImSEhaefe a?'cic Wt%g(ll réodlt ?_leé?eg%s Im a ne{pgge apa%ehc}escrlﬁthn dhyPerPx?(s I'Eigfg eﬁelds. Input

throughwatfi@niield cankaso pegerltls attiygslon offan agdesioted hypPlink al | ows a
2 | NP ASE PEXDESE@ARIM  ON the page to be 'clicked by

p with the pen nib, in order to request, say,
2.1 rﬁ%‘?"bﬁ?‘f"ﬂﬁsfroma network. Furthernore, the force is

C aRéferriggho Agures €N thrysu genealludsigmted by mﬁvrengarymeralhél finglutles a housmg

102 in ﬁiM %}H‘ cff S }QIS’[I(% nﬁJuﬂﬂlQ%Wn% Wl tf& Xe%rnlné h@%terlg—ﬁs%ad@ 8104 for mountmg the pen
determ nes the posrtion and ientation of its nj

compongits The PiFaige I%ijlsll?ra@ﬁf%@n oY RO PB4 b%c%frﬂtfn?w%\?% 102. A semi-
transparéit @@vell 9 i0 bectirbietopeg@posite Endel 08 bitthehduyingd {02t Tl cavep.107 & also of moulded
plastics dqﬁﬁ (P eEl %m%@ﬂrtﬁﬁ%ar&ﬁgﬂa@gg 1?91{}8% Ermblk Iﬂl@ upe(l)% $1€\9 the Qtfatus of the LED

re ative rom:t observed
mountewv}grpfé%bquv@g @R sthe FRvprdi’ BAv h%m?‘hﬁag@&" high htpntially sKrRgfs the end 108
of the r@e@@etolz ¥ind& plfojkaln.@&'tl&ptllowuch/ﬂri]d%@w@&k fedwethp @@intda®09 and fits within a
correspo! gs §| ?tt f]?r%or{%ﬁd in I?l?e wa"ﬁg 165‘3&% t]%%olls]%vﬁy IOP CCAYS %m&lﬁ? 1¥2a‘ig nﬁunted behind the

i nverse proportiona
prmeetl@wﬂ@n 2 &0, withie thaa?qam éQ? pro thieeshs | HPewapuatingin aip'é,fmtful 134 on the cover 107
are arraﬁge&h) re®@X € LMethiRgd }51&6 1, ﬁ\blﬂdirfg\ cbﬁ&@dnﬂfhg QrewtRedds [ BOTHe@etal end piece 114
is remods leyo enab(?e “rﬁ(ar;lgn\jz\g e¥el na gcognl tion. Pen actions relative

hi arre B4 f"red as a series of strokes. A

st Abk @o'emdsw@m @e@f»vealog dcpueneler ssfus LER@1Ginarfise 8CH & The antenna 112 is
also moRR&d dnl tA Fex PABLINE TRAGRus LED 116 &t BAnBY atdheR6ordiRVWRn SMEBT good all-around

and conpl eted by the subsequent pen-up event. A stroke

V's'b'l’tYs al so tagged with the page I D 50 of the netpage

whiregesan bpreatgiagies b Bro# anges inkakr wH as anetterrking stigd. An ink pen cartridge

118 with hlBCi%%@b}% 1201 vﬁm%lug fi8 1SOMBARREEHS byQfde tWiBin SHemBksBig 102. Either the
net rret slectlo

ik arGE i 4 BAPeap AP U1 A YRR PR HGaR™ PO BRI He Bpypnd iece 114
by rotat@n df tigrsh @p 0 e Respecovesslider blockd 13 ascél%@tem@nnw@o the mk sartidgeeld8 and stylus
to allow the systemto discard it after a defined tine
period. The current selection describes a region of a
page instance. It consists of the nost recent digital
i nk stroke captured through the pen relative to the
background area of the page. It |s |nterpret ed |n an.

- . - e
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Each pen has a current nib 824. This is the nib |ast
notified by the pen to the system In the case of the
waledoaohii4sihnet page pen descri bed above, either tP€T/AU2005/001143
mar ki ng bl ack ink nib or the non-narking stylus nib is
current. Each pen al so has d4current nib styl e 825.
120, resppfively. & rofiablpcam Bamp) B25) it securedsto dhe Rep aep \P timoReFREoT A aﬁgﬁged to rotate
therewnanrhapm bagralt IR ORclu®s Heam 126 iXBOOMBE atsldt Fiften tiSe4lls S8l o eHeictif) barrel. Cam

followers lgpan?%%S éarOAenl1 CI g]ts?c:i]etr glor.{kﬁ Ii]%hag(? fﬁlﬁlt gvrtl%m E’re Batrry gfr‘ 1i6S OS h)?dtlon of the cam

curren
barrel 1835 e ghidetibledss HAdcpn 124 v reltize to o5y @thenip pmestweheé H\erpeh'tlb hiiSkpr stylus nib

121 outSﬂrUdgE the Y& nzztrme SlkhIQK@ Piedl 4. THOSR JUERE thyee k@IS FDPEGRMDN. By turning the
uced in the nib style with which they

gre.re

t°p10531’%‘¥13 Agdest e\/ﬂﬁr%sé"\/eér“ret he pen is within range of a
prt nt eatywns B20hiibhl2% ogn conmuni cate, the pen slowy
fl ashesiki ¢scroddd nes diEDiid\Ben, tthe pen fails to decode
a stroke relatlve 0. 1 he. page, . ment ar.i : '
acli vatras i &% é:r""f%r ds EBDB ah%nll he P8R sU éééedlzoilhlb 121 out
deéoetomiflen PSR 1 29kie mpwited ton grecldctyonidy ehapﬁasgléO whith sitp it the hduging 102. The

second ﬁ&tposa]tzs SholiksSan’ u%ed LED-13 Pfop srquemgceﬁgéd @araroy roe groﬁ&roe @S the surface.
is referred to, as

An 1ma%eas§1ilsgr ]f38 rlS IFWédeﬂj F]@Weg%n éﬁcghtg%ex?fc%dllzgﬁr ﬁeé;gmg% E?Hscted radiation from the
surface T gbvumi FlexREB 129 plscondunts eradie reqpenct Flom 136f wiidinehivdestan R§ fransmitter and RF

recewelam 4 Qher B dnlpersy 86l bieofhd e&rarafm S tgaﬁer.%rssﬁm FH& KR 188 (formed from
eless and transmts digital ink to

mouldeqiF BT 15 VI 5 VT LA 8 LT 6P VAR P A 19 e peop gecives images
onto thedim@detsalsori 18K Povger upglly Wirkseldo ftcmnecpthe ctmpyneatmdn the geoonid tilyx BERI129 to battery

comactpe? &ﬁrcﬁ zreslaneﬁ whthih Ing raemarér@a mlﬁﬁrams c&pzcts tg‘thgl)é@@ﬁﬁ %omacts 137 and

event ensure
the camytggel 125 ﬁttlgee Vos\ﬁé}f"?r&e% Gk Il%? SEUVithF th‘f’ %?ﬁbt@"ﬂf12%lm ﬁ?‘l‘%‘ft @llth the battery
contactd. tAn nabidtion Sha_fiﬁng icbil 401 i) aownfedi aBdue tha ddcoriEMR IPZB 18M koCdhatikacharging of the

battery @paclhéu tlon Thg (l;ndtﬂg Péﬁ %taﬁg mgltnts a‘i}%laﬁh' PEB 143 and mfrared photodlode 144
ndwr the aln wthin nge
for deteefﬂngailswqemrrérn the Fa“t baarﬁlsfr%é r“éleramhertsbﬁf iseld0 @f §F tl%ilcarrrﬁiﬁ@ 11K is used for

writing, Ql@&d&@ﬂem@e d &&hﬁﬁa@iﬁrﬁ&" 1 fbrBe B aﬂﬂi&ﬁﬁ lthe Qirfapd hyltheSges nib DU or stylus nib
121. Thﬁ Zlg all-'jjo?o%r l44sd%t%§tsel r% &1??]5\ EB 14 v1er1] ?e%?c?(gsle ﬁl](%;gsgcté»?nl) g{(])unted on the slider

ar gel'y
blocks 1ZRam2pri nter a pen i s corrrrunl cat| ng with at any
p af{ﬁﬁbgﬂé!rl@ padt 1 4TRnd 4P 6R RN 1S o RRR A AR TVB oPthe Ad1NBB td aSsist gripping the

[ ter etai)] below wth reference to
penmlr:?“é é§5€ %’01"81“ Sa lp614& 5&@‘—_%?‘ CPP e Fhe net page
3.2  priPenCGanTBELLER ecei ves data rel ati ng to a stroke from

t h?hep;ﬁﬁ] léllqel-a_xljr%@g%@ totdaemnﬁenhé p%mrr&lea# ith Bb (BB MARGE1 W ikilcafridge nib 119) by
ne

. t
imaing ORI, o SoLR DR PO AU 3 BhulE-owE legien o fom

- the nearast katiok @g, ardiearchaged toedaledus tht Histaricel efiel iby1 20 br t1AE&om the location tab utilising

optics 1@95&&1 c‘c‘irlrhloﬂ!r cﬂ@gﬁ @ﬁedcoﬁﬁ)%gcéhiﬁtl ?ﬂca‘lcﬂl&t@! tﬂgBﬁe}{tgtloﬁloﬂ.ﬁ@%n 8 the nib-to- -tag

et erm ned an | ndi cati on of he relative
distance fena) the R’iﬁP?ﬁ@VC&F‘Ot‘ﬁe"?ﬁ@Wdr"é thgimaged tpgy t he page to be
obualisigdhe Rihehip M3bi Mdtantsigha dad &eipsn 1 01ads Madsiné dhet digitahiak data (which is
encrypt o&%c% tﬁemg)%gkg egtfolr ﬁi? §9rlt ﬁ%ﬁr}lués\{ tottlne% d%“ﬁsgs st% page I D ,
ne%gg@e mgsem sgagaf e r@ng{h%ﬁgr%lphtiaéq i gansjigted as 1t Is formed. When the pen
101 mo@@rdue&pa@didrggal Ra0&tal iR SikfRra 8vidid Ghe deh 101herre feti a(lﬂlSd‘iiicﬂiISy tnbl@des a buffer

arrange? '(:t:f)re%%rle Flgl(%al 1nk daBathe%??)i%ﬁl}’n%%lg t 50111(mute% tcﬁ i{:@%g&rneg e{ﬂé stace) and can be

I'n‘an e i nter
ransmigddiagidy have the address of the rel evant page server
I NThd &mtﬁﬂ!@rhﬁlp 15@%%&%@&9&@ bl ek Pcafiza 1rCl<BéTB@Clt01 page: 8 is a block

diagranlgig%/sgg Ing trrrragéorr]et éll] g\marehr{rathrg t}Sfe tﬂe co%{trol?er C 1pq§4¥ lrgs pﬁg %ows re%resentatlons of

such as images, fonts and pieces of text, typlcally
stored el sewhere on the netpage network. \Wen the page
server receives the stroke fromthe pen, it retrieves
t he page description to which the stroke applies, and
det erm nes which el enent of the page description the
stroke |ntersects It is then able to |nterpret the

ey o M o Y 4 "
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A "click" is a stroke where the distance and tine
bet ween the pen down position and the subsequent pen
WaQpooposi4t4 on are both [ ess than sonme smal |l maxPEATU2088/001143
obj ect which is activated b\y} aclick typically
requires a click to be acti dted, and accor di ngl
the RF f%b?éfth%tnfaéek@nqog lngﬁlg, friagplor FtRtus %Ed? 1165 the &} lllamﬁlétﬁ)n I1], the IR force

sensor LEDAA3,asd the foi8¢ @y phowlibdekas.t 0 regi ster is indicat ed by

t P"?he %Ccl% 1901181- c% HQQ 1n u%es a n&n‘rhﬁng&?&es%or 1%( tBusLﬁQenaygg{hce exchange of data

bemeende@Eanrmqféﬁ Coﬂlfrylyiﬁe F‘MI' i sFlagh Blenesy A 7fapdd H@ KB| fPﬁs‘W 14§arprkghincluded. An

analog-t8-dfgfdl BdrivérRl thoGakiranded @ dohiedUIRIandibpSsigd@iifiovahd Rfte §nsolPhotodiode 144 to a
dieital Sa%ﬁlom ated hyperlink. 2 NETPAGE PEN DESCRI PTION 2.1
SSIBEN MECHANI CS Referring to Figures 6 and 7, the pen,

gemeimké sensge miegfacgt1 62 intsyfagee Wity o eagnsenser §32. AQrnsceiver controller 153 and

base bﬁd%kd.&d@%@ﬂh&%&é@ tolﬁl&fdcawmﬁe RO&HP BB whtick indiSdes &SRF circuit 155 and RF
I NI ng an interior space

res°“a‘°foaﬂd PSW%%g¥f°F% él\??‘?éheﬁgtﬁ“"& gﬁ'ponent s. The pen top 105
S Therro mﬁmatpro omssor d45atapibley andolgentiesdoationche femdagsG®mothe surface via the

image st3& 139, %nn&s %Q%me%eﬁ»s@mruoae&p@ﬁ %Ltmq‘sqyeemﬁsoﬁsl 1%1 aad 143, and handles
secured t he opposite end t he hou5|n

short g A PR} S Q1R P 01,5 PR e (40MH) general
purposefROS@ctedssrom sem -t ransparent nat erial in order to

enﬁﬁ'pﬁocss%@ 115 8Licd Qanyaef%xv ckﬂfonéﬁsqmce% ctnnl%flér ER Jﬁwmm circuit 154),

housi ng e cover I ncl udes a main
image sppspriinterye 1ofi rh By Wt%ﬂ%ﬁs’?ﬁ% it pr@atehiy apigle gentroller ASIC.
Analog R €ontpontsits (RF clrodt 185 6hdRFPésojadastahdligdyorstt 56) Are pbidetdih BB separate RF chip.

pr f T n 1Z€ I 1

oSS A (O AT B0 e LS o o
from abpy G0 PHOD. o AOCKENPEkela e TaPatire CMOS 4R EREPrbER PRIy available
includm@ﬂ@jl\e&hhlrsgmp@mdt@nmaﬁ wi t hi n t he housi ng 102 Scr ew

€ coﬁcfroilfe:lf:éxﬁéJ 'I’%Oe%ljtgrcsl agqgles%pnt sqgee gé Per c} 8fA macp v1 w%in tge pen 101 is not in

are arrange ve a nheta

contact wnlc# aiefageglt @m@@p@rﬁdﬁllwgyd Siequis\WpG hlrl@a@r@ﬁqwe fdm(éewmmtodwde 144 and

wakes us B cd%@lcee 13434k tﬁe%;o%&%ﬂ@g" 181 & p@mamn@vénn k cartridge

¢ Phe iy Sopm s M e B band gty Fea by cordess
telephoraﬁtoemh@nam_e@ insthe uslgensmiuh4@tk ndustrible sdidntfic @Bt (ISMheband, and uses
frequencyhphi Ldi@lhmﬁdete%nmmsﬁai naérfe;en& ﬂtee&nmunmﬁn pen 101

00 I -around vi Si can oper at
bo{nh""% ger%?t‘ﬁeo?‘?PQF‘mFﬂﬁ’r %‘? g ‘i“i‘?ﬁ"’%‘éha"aﬁﬁg fa‘QD%F‘ AR &'f‘?@ interface for
short-raggde ydrurgunicAtivn iwitk a pesaistasian drmetglgge print8. Wi th ni b 119 and a
St Mlalﬁﬁ'thgr%glbwnﬁé?nt ﬁlte ¥énul%1 anlgdeg-géu%? ﬁta&:glm%}nggrs plXunted in the normal

ide wthin the housin eln cartridge
plane °fﬁli‘et§’e’1¥f’é ags- TP%%“%?‘V‘?&E?? lﬁ? e shoyn ’(‘35%‘“@%}7 %‘Pédbﬂli‘f’“ PERRar d

t hTieugdvisiop @nNthe agteldrddetat edables thistembodaird: Iiteqen 1d4to skige motion without
referencig(?ﬁxtf g[&ia % {a&ealfg@ﬂ %hg?r)c%n%? { g@?g%&%ﬂg&; & ra% eplg% %Jcl?l%%%on tag ID can
then ‘dthffy py@bieptef ‘W%b’é‘é‘trltliﬂéfiyos“ﬁn Pohatuspiecrog Wb‘&r‘f ta¢ objeptiis p yser interface
input el&&ﬁﬂ{é £ad cbemindeuta)) thefe hY D bfitadh Pektivh ka@ AvithiA thearek aMNBSidput element can
direct] C% ealt euttelhnqgngvm th. The cam barrel 125 includes a cam

yi'g T'he Formof a slot wwthin the walls 181 of the

caﬁhem‘releéirlon meppHredoly| thinkseaerameiersaif ach 208 the xong gtdirpgiorsy iy pfegrated with

respect %J';ﬂngWprdﬂh&@lk&st%e@ﬁ%l&%nﬁ 'b&smu}t hi nht he cgm sl ot 126.
r ot t he i de

12§mce t eg_lﬁ%{] I}%o?/ esnttl(r)ne loF ?nlgnvsgo ds goatC r{, ﬁ)glly rfta atlve Ipomtnon? QVlI{tEiH a stroke are
calculatesi ARlequgtht pggmgremtegqaty)nla_ggm(g}ategplyqrygl the $snstdP gcc@gpptlophzrcgq]@cpmeters typically

have hi h&oltﬂ&;‘n Gind B tih&du-486n SRk Rdke, B0 wﬁicﬁé}ﬂ)rs]a%mufglla 8s e 101
3 ﬁ]?%t g St alées of operatl on. By turning t he top 105
t

§ﬁ"§f PERPIR” t hree states are: stylus 120
3.1 niRRIm_TEE_MEQHANICSnk cartridge 118 nib 119 out, and
neither ink cartridge 118 nib 119 out nor stylus 120
nib 121 out A second flex PCB 129, is nounted on an
el ectronics chassis 130 which sits within the housing
102. The



10

15

20 .

25

30

35

second flex PCB 129 nounts an infrared LED 131 for
providing infrared radiation for projection onto the
w@eobacai4 An i mage sensor 132 is provided nounP@mATN05/001143
the second flex PCB 129 for receiving reflected
radi ati on fromthe surface. 3¥he second flex PCB 129
al s vAititAlly-gountedaetpase FRIPHDIETTOY ischevd falbssepplpd i FigHee|duly exints netpages
on Letteﬂfﬁ4 Reedlrfeaih §§Hgtdtqﬁgxe@@ﬁ N e @ GRtht\Bdines @@%@6(@%%}{&& lit€Hfigures 10 and 10a.

134 f ont r ol ration. of
s 358 e P61 ORI 198 PURLRHRRSPE BHFb A e P‘é‘ﬁf"%e%\‘go% a8 which prin
both sidesi of & shagt sifmultantdugly, grofuibroldt 8nd vathduliesflect s an i nfrared

beMnQQrtaﬁmIdnlg as%é#;bﬁ)aéf)g aﬂﬂg alsfr %f é{@e%lo'nmgﬁgegma% ﬁrfﬂ@d sheet, allowing it
i mge sensor 132. "Power sup '&% W I es connect the

to adherg %'mugshsert' w{]eﬁlé)reés&l: %ﬁzp&stfq pseiss i@gl oanddgfltngflspw which can range in
thicknesS €rtirh a{sBeeflt3 feverhlihadired sigetyount ed Wi t hin t he cam barr el

12 1 t. t CRPRLASG

128 S L2 SPUERE Kyl AL e s
bladdergygfy gharphers1 3y SGRESE RS P AT RSB B Tck GFH 5'8t*fed inks. The
cartrldihlEdWcohllaﬁs bafidresiy fileo it AksSmolding. iThelmetd ANfileh akegfadeg witload air pump 638
inside the émﬁter v1 lés%%? T b;?rg%?e% Bl@eresd%ggontg? arlnlﬁln E%t%lr%%%n%:%ses %%}gllo%articles into
the MemjeiC'd nmﬂfeh@ﬂS@@Blcll z@hwbﬁmwm@m the printhepd nerelesd By Emorpgrating the air filter
within tl"f)en:‘JmJic@; E}@ %ﬁ&at@ﬁ@ﬁf@gﬂt&dﬁterlxéékfe&%ly dpleg ﬁ)tthenge ShtRRhBREIBRY ink cartridge

\Dtﬁ barr el gpv\/nen eit égge st 505 120 or

isa f“"¥ rﬁ‘é‘/" kP'e W‘ﬁhaé@a%‘i rpintigeEg e B‘Ig iPEEeh Bk der to

enBétrangio dietrer] thearmotoniredmedid@ckfuprrolier mmbg/ @p phshesdhd top sheet directly

h I t ™

o o g 46 3 550 L B Bt M Rl BB i
assembly.j T@e eofNeget Bpsintepgines €13 @Mhe03 mm@p@@l ippp qpn@mg fri-lipe pequential configuration

along thblsﬁ’eﬁﬁ pa}agr%)aﬁnﬂle:b%ﬂzr 60RUDE SN ﬂfo'tlﬂ: ﬁ?ﬁ‘%ﬁntjeﬂémead(@ bﬂ-'ﬂ&gﬁf Bowered plck up

d 108
rotlers B e ot T e RER 0TS " b G5 SR e s prined
simultargowgslyitgaid dr2ing o theghortpsppasgbl¢ fmee. pen 101 to a pocket. 3.2
PE%e%M%{'hgﬁrsg- ltigmjgtanpn:l'lp&n?lnec‘&ﬁrtﬂr%g e Qet toppoqglte@ Efi't] sﬁﬁe wheels (aligned

the position of 1ts nib lus nib 121 or in
along the éiiratlghf BRyEr nathh @Tg)act BV‘WSWB"@?%@ZM irql'lert Rlesg ﬁ)ko d‘ih%e(]f contact the ‘wet’ printed
surface &ﬁe&hmm fe@d thexh&@a60afintd th@se&idﬂ f\@ﬁ‘aﬁtw f)hxft lsngmv ezl nity of

ﬁef rrm ' {0 {Fl ur%se orgi ISOa tpe pa er %&t a ses t%e u ft’a)r(gdtp u?t eggen?es gOQQtand 603 into
I ocat 5 'S’ arr 3 tPhE

the bindgj @tealhb/éoi)ff he Pr@terl\ iPkge PRges @thgelg ppwmﬁ smﬂse whestaxdel €3 witlap fibrous support

roller atdf dnbt‘hecr'rﬁlgatﬁ’eoi)dlecﬁlthls%ﬁte @ﬂ&ls%mﬁ rnQ)'nJeﬁlﬁry GhtioR gﬂa34v‘heeThl@1e movable axle/glue
tes th eo entatlo

er, chi
asembiG R T e RER e (i g€ poverd i
670 via geasstby pdtionef aglyssbrfi ddepamate trio@r pavgydids damehaft.Ut i | i sing t he

RF Tﬁbél@e Wil e@é@gbl@at?ﬁ&ﬂ@stsléf% }Jmtﬁgllyplﬁ)novl%e @@Wlﬁ)rmﬁtmg couplmg for the
he dlglta I nk é I S encr or secu

s supghepois 4R KGR AE P FTGHFIOCT Nt 5 AEHIELoh e e e sbsolb adhesive by
caplllaryz:ﬂ_tnpimnon@ raijed badan A Mbldal hoiming [p8Nsuirguntythe glmgehedf with an opening at the front.
Pwotm% &&%oYcﬁJg\/\h drkﬁrugé &Jltet' QAorsl apfkattgcqltecﬁto thee rLJtzﬁ‘gr%me{ Jn@%ngesou't EldéW%ys when the

noves out of ran It
rest of o RSBSOS B‘&‘F‘f ) Wi"i At PYRESeH A g&leivhte? H’éouglé% irefit of the molded
housing®BZ. Tetisiofi yprihgselobtdiRmsambiy hride ffecivelaag thel glhOwistiafungtherids 6flinactivity.

I nks tqgghget E&I‘ agpsr‘”;t? ?ﬁ%: é \gllegl ag’sgrnlq% @'Hét zﬁi%esgf]:: JStaF[ﬁlé(pﬁ%ne vertical edge on the

noti on on e sur can be fransm

front sidy kppart e F‘E)f"lS'éPeet‘ﬁP gocyment)iag it fyarFpEtd deyvntipethe B'&‘B?&JPS*’I“E'X 605.
PCB 129 in the pen 101. Figure 8 is a bl ock diagram
il in nmore detail the architecture of the

4 cd% %ﬁ%ﬁe%ﬁlp 134. Figure 8 al so shows
representations ofthe RF chip 133, the inmge sensor
132, the tri-color status LED 116, the IR illum nation
LED 131, the IR force sensor LED 143, and the force
sensor phot odi ode 144. The pen controller chip 134
i ncludes a controlling processor 145. Bus 146 enabl es
t he exchange of data between conponents of the
controller chip 134. Flash nenory 147 and a 512 KB
DRAM 148 are also |ncluded An analog to dlgltal

. A AN " a o g, " o o R o - g
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An i mage sensor interface 152 interfaces with the
i mge sensor 132. A transceiver controller 153 and
whame/oband circuit 154 are also included to i nPEr/AEZ®5/001143
with the RF chip 133 which includes an RF circuit 155
and RF resonators and inducfdrs 156 connected to the
anbuerrgc idpntificariqm refeshor Be iRy thshrnlagies siich py Bar cqqsp jpagaetic stripe cards,
smartcards) dndl @6 Qﬁﬁ@oﬂd@:@ afol (§Hﬂ‘ll-§¥ﬁfoﬂlatfcﬁl¢}mdﬁr&gs otfjdcRN® tdne pEodds§iseC §/stems without
a the image sensor 132, nonitors the force sensor
Otodi ode 144, controls the LEDs 116, 131 and 143,
an@r teermirmesss of @vttamqﬂan@etlfrcatmnoa Rk PTE At pamoply ddenfiféed by a 12-digit

Universd] ®EHdct CoRNBPE), ViRbded Sdchirletreakisblydin MRAbAAAGKH1Od PARBESE. The most common

ure el 950 AL 205 SRR B589°R1» 05 PR e or
limited wyepipionod UREY is 11§68 tepidehtify agéabraad droduct @thpnth@M)ndIVIdne&gled@elm frhe Uniform

Code Céu%lﬁinﬁ @9@1 Ihtednatiohd] ASthe AR RImYhislet he AP and AR o PERAMVh 1B @ b the 14-digit
egrated in a single controller ASIC. Analog RF

Global Té%flﬁﬁﬁfﬁelh‘f‘l%erﬁcﬂlg%l rcuit 155 and RF resonators and
i NWislgit cupply IB&H nan@ermnOVhewensl comideritde S@pEalr iategpaingcdri rgplacing the UPC

scheme ;El'llﬁod/ gl&gguaﬁ; Eﬁﬁfa{ 1teh1§ toaoe %Qxe@rldem aljld'mcgﬁ)y #ER&P Individual item tagging can
Ing on tag schenme, it has_a size ran

rduce IR GRAEALGE EOOR 0D Sﬁtﬂ“%b&ogd% BT tgnan WQ manufacturing and
supply, fatilitata thel p@fi E0EprodiBgeags amnbiop®vethecuganarerperiieate y

a\@é § %pé t?ﬁ nlaﬂCJoHtgﬁ fc;r hl?_\lé Lll lgglqllgﬁ§g mpﬁ&mgk% He form of so-called two-

e contr rs a qul escent
dimensiegalhapcogfst raéloéréwew ldslrtlficﬁ'a% tREV3eS- \Kﬁ@d‘e{ai‘ﬁé‘ dpseriptiomal RFED tags, refer
to Klaus'FilkerizEllef; (RmLaH&ndwok hotia v&up &a0R (1999), thetoRENHQIF @hi€tSar@herein incorporated by
cross- regﬁnciec(gptlczg tagiﬁ Val(l% esk Il%erl]ng 1 exﬂe%so \ﬁat brlﬁO Fﬁuufe%& %ﬁl lﬁlg-nés?%nt for reading.
RFID tagd\mthq-pdypa@gqof g_lgpmor@qg oamﬁéﬁ:n%wapd@g dHtare cpppargtiyely ¢xpensive. The presence
of metal SrARSRAQLY QFioGONAMHIE RiERFIDad P&fokhithéeC Srm&ﬂﬂm%QQeMﬁBmdlﬁ&@nal reading

advantag?eg Ii’%rsgiléela i}ﬁﬁld?r-e;pgvnvg%da %%lilg@eag Saref,]pg'{)}g e:ao gl % pr1C Ideaglt][) %:Enrt]sa'e:alcl\é (131! X)ultl million
quantitigyebol i teadnd (of SN, dvdratl centrdeachs gogn fher@@ﬂge ﬁpgtythih @tpib faﬁsg shgm @f the sqb one-cent

mdustryq',é?;g,elt toP loRPricleiteRE SucPR gt'(ﬁerp MAYiettonty Ha@feloBh NG fRic fa as also been cited as a
mmuni cation. In an alternat | ve enbodi nent,

csadvaggE g FA L G P AT Gl Bt HE SO0 407 BPEHPIpoeR e supply chain
However, nthie dfsadyantdzo ris mhlgattd- lpyathg dact thatma reataitly &g can teffer a0 bdigmation maintained

dynam,c;ﬁ@gnlaq,gtwg,rk net page printer. In a further enbodi nent,
pen 101 includes a pair of orth

ac@@ll\éﬂsiﬂﬁ’é‘feg? E‘“Wﬁﬁ?ftTéﬂm?lﬂgyt(WéT)r%’fWI C%thrafﬁ%de(‘S‘Fl"‘i"%Stii‘éﬂd for a 96-bit
ElectronldProdaxiCede (EPE), anpiel \eirhomirt@nes ba&0aceNaiR@anvice (ONS) gndradPsoduct Markup
Languag7e (QM? %n!:enan 1rs & ehlop gtli';er;”gce nﬁg W ok sodgedott) tl on %p, p0551b dl via the ONS,

eroneters ena 1S € I ment
matching grogish BBTFAIER BIAVI ET5eH it Rl 6 BB f%‘81§wffaaéé?lt Ihffé%ft? ghpit EPC man-
ager, a 14aglﬁxbje&|cla§k\/\hﬂdgt Jolv@ sdraCiaimbanFdr agetaited dieriptiangdltiedrat reer to Brock, D.L.,
The Elec omc Pro%*c? ‘F pC %?t u?J]ID ﬁglteL % Elﬁ.g’ 50'6@”the qgrnﬁn'tsfc* vHikh are herein

ere rat t han
mcorporg{gqi ﬁ)a@é)ss-lp@;en@x 5}@}3{6‘@0 I fCelatpreha@ bije@@@ aj aapping, b phe GTIN onto the EPC to
demonstrdid @knb@BRityl teetn ﬁé EPERHd difenflpraciicds BIFERMOIL. bmetgﬂn;)g, thé E¥edvonic Product

Code (EtPla'gai{dggﬁ J?ID ba?%'ra% }\’umcb &I?N)é gli )Qq!to-n% Eentter OV{:m er 9501 Fag contents of

Can"ui v ect
which althkereiie nedrieoratadi kyreroserefseenesd TbeyEltChe aé@eéte@ﬁ @nﬁ’@glgbal ﬂn EAN-UCC joint
venture.€ach of the x and y directions is integrated with
I‘a g%}é‘e t%ﬁ%a%ogggflhrgl E 4 ﬁcgrlfl fe ganclielrc]lga% gzgrltn niggnlilagl \f?rh(s)cllhe yAuto-lD Center
stronglysitiyook thiegiserdtovkaas wessivoRiiL tageto sarinEE Cp o Hat defisedwiog-hit ersion of the EPC

to allowSthd QIsEofRFED fagd ok fi“lrﬁr?irzedailn RAHG AP Fbi deffed cfé;cﬁﬂfoﬁ%f 8R-cost RFID tag
accumul at es er ors CJW e sensr%d acl?)eéera tber : ¢
Characteamre?fdﬁéﬁreﬁs 1 {pyrdarieye fag & Bl °ES°rE“ gt g contents o

which ate lerindivkogpiora@d bp trog-referergk.6For mdacnpmbn oflr commerriglly-available low-cost passive
accunmul ate, is short. 3 NETPAGE PRI NTER DESCRI PTI ON
3.1 PRI NTER MECHANI CSThe vertical |l y-nmount ed net page
wal | printer 601 is shown fully assenbled in Figure 9.
It prints netpages

manual keH
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on Letter/ A4 sized nedia using duplexed 81 "
Mem et (tm print engi nes 602 and 603, as shown in
woe@anes140 and 10a. It uses a strai ght paper pat/Aveéosio1143
t he paper 604 passing throu h the dupl exed print
engi nes 602 and 603 which nt both sides of a sheet
RFID tag; rﬁfﬁ’l t §HeMUSRAID Tag, Aign Tec@sfg@f (29RY thicertients of whig) Bkpreingpcorporated by

Cross- refel‘bh&gF(ﬁﬂdetbleﬂl dés&g)tl&ﬁ@“&m%lt @.@5 rafpPb Besk, ED BI T Heﬂfo@ﬁacgEluﬁromc Product
Code, %ntg IB '&@m ﬂlgovergber %E?Sthp %on ?ts c% vﬁuuﬁ gre herem i cor;éorr]aged b% cr%g reference.

ereto when presse
ThE%CS@reeafnésd gt Mtrﬁmumb@uﬁm Igreldagaieg Pndmgﬂl\&h‘i’ué HS%fafrFase -level and pallet-

level taﬁgaﬁgﬁld it} tdeBing Kﬁ&&‘ﬁ lo%fstﬂzmnﬁsn&' sBipiet ant @arﬁ&)fﬁﬂf&'sudﬂwﬂ &én@ihers and trucks.

e skl B SR eGPy g RrcSebtrop T sod R fegener i
packagityg, shitbeg sndgranspraatityehiegardhpr st ori ng fi xati ve, adhesi ve,
and cyan, nagenta yel l ow, bl ack and infrared inks.
cartrid ontains amcro air filter in a
41 ba @“WEPHPHE”E$H WB air filter interfaces with an
ai UsiggampnyG:38: . gsnfcheedl fagzingrsthatne to upiqaelaidéntifen BBt itfinjhas the significant

advantaQJ ﬁWt 1@ Qﬁ)wg 't}leteg{lr@ QUr@a'cJ ott apprlbmﬁt Qrﬂeqséggﬁqlsag&lﬂgaﬁtvﬁﬁlﬁon thereof, without
rngress of mcro particles into

1mp1ng1bg, qnﬁ{;el,%a‘i)alg degg@ o%hei Qf?fiufhsgpﬁkag&gwélag\illglé IE%@U{eWg}duct surface is tagged, then
the onefmﬁtion toha profozdoe@’ aff@yitd abTior tp b¢ Kbrinkd) i.¢. sigaifitant paktto the line-of-sight dis-
advantag\:d. (fflalvﬂ:lb ehagr &)?E”s rel!mq ed. lfl.p[ﬁi(ng grsﬂlt:é ﬂQQ% alré sfnﬁll Qttd &r«ﬁgvely replicated, label
'S ectively itTe of
damage g fopger BIGEN's FABINENK cartri dge |s a fully recyclable
pr odluleatggmg tthen,acoeagpact doyerin®h Ipeé Plopdipnadtcthe buiadeQofIDPAduct item with
opticallﬁ-%?c% e (m Q)% tg%seggcﬁ) mnit. %f %quru l? gdeBtQief H!% lf)l;o%gc%gt’emt&ewhlch lh appears. The °

er ass ush
omnitag ragy @pf@épncgqert@d{wdyctfcp@m g ﬁgcwmeatep,r(ﬁwab ar§pdeél SHESALE ID which in turn
identific} @RSRIdu@ Qode N of dafaSEIse BBHuBtEaaﬂ@inﬂ@g zﬁ;Q;Z)phJiltalQ/ fdnafied g lo@X Békition on the

surface I\Hg rﬁmdé g%nﬁg pr%vo %%% %efélm 001¥5umer Ige I’lts of. netp:g% 1ntteg'acm1tly described earlier.

are nou
i nOinmn:es wepukadtdirig pmdmt menufagtiie @rrdfca Ipmk@mgWemsmlal gl@ters These may be

add-on R@REd prﬁlﬁt'smhlc-ﬁggrgﬁ%nﬁht%@ Hvek lﬂle CHAND glapli@ hhR@ednl ;frlﬁkd by other means, or
ra

mtegrat%%pt enﬂjﬁbeg Ipwtgﬁ wg H1dpr %OIBIrltag htgxtﬁgtgggphga ﬂmeléan%ogﬂ)é é)dgltally printed
text andagrephicsiinky inélesie dvepythimg dnrthe lethrrepackesng, bi mat doysgst prdy pfrthmtaednle portions,
with ot}§11 Mloﬁ@sﬂﬁ%ﬁéd%y Btﬁer"fﬂegls drying in the shortest possible
The paper exits the first Menmjet(tm print
4.2 en?;'\"'l‘iE“G@lD'E through a set of powered exit spike wheels
( ahi goedindigomnr g3, apedst’s aiiqyh ttenpldyes § mpyatielsyen asvhipedinl kiod of unique object ID
210. Th@g@&;&ﬁ&: Pn%ﬁJcP@cQ@@Pé??zo soclnle gﬁerg mﬁﬁcﬁrdsfgxl alﬁ%em Qnﬁtem ID typlaally consists

cont act rnt Sur ace and continue to fee
of a prodi I3 Fdad el st ?Heﬂ’é}é’&’d\‘fﬂ IRVEFRUBES LS PPTOAECt bl fipserial number
1dent1ﬁ£@3artld3&f REtinic\6f thaOcldsk, Gél fae Bidiliduah prddut Oigem. THe@rqdadd @Y inG0H typically consists
€ g
of a mﬁﬁ?&&?h anép%g?indgésjg fﬁg (gasga-gm)ter_rfe]ﬁ Jflﬁlelel%tstggg“bng]ggdu@gl? is the EAN.UCC
Universpldraics ods %B@?é?b@dﬁb‘faré@tsd\heel axle 670 with a fibr ous
SUAPGEN rnmtgh@n4 aRemAag(1RficoBdR Y @kgle €D @XlegioMIt) 30 Sfdiako-dimensional (2D)

posntlonm %;ue re%llon Iljaldg?nlge ntBe6 acaecrte IlO(I)lnCO r(ljm% W']%%l arid-l;F %omt)gn Bfn%ﬁes the tag’s

unt e
posmonbmlewé«t Maﬁdnen$onplgealqna$15q§éhet59fcﬂa°¢ qumr'@ i the syrfaesy of acpéyswal product item

201, it Wiubdul &Jﬁ&ﬁ@@y\@ﬁeﬁeao&xﬁa@p@&waeﬂmgee@ros 1D ¥nBkE h:ﬁdiheQ)f)_]e@ ID 210, and more

specifi caﬁﬁ‘g q ﬁg fp ﬁg{ﬁag)fie gg%}noﬁl %\éveever %hat atﬁ?:) gr;ir{)?hélacfm behmzrnly-to one without
compromjsing ﬂ@mllwc’lfitheaprrmmgaﬁrrﬁgalm pich mapef efa mrh@ctglFeweS rripping could have a

dlfferenhﬂzéi%n e 30. fdo%sta Ethd Qrkmﬁ Fnta}V Hﬁg@y §edde thENitesh @X hrlewlﬁcﬁxgcase the region ID
conpects to a absorbs a

contamsctai)ltffnr I(.R )?ulté@¥ P ? i (gﬁ(élﬂle Htgra |H§Ia“°ﬁﬁ1°% gom /&el%gf &cépdlge reglon ID allocation.
housi ng 682 surrounds the glue wheel, wth an opening
at the front. Pivoting side noldings and sprung outer
doors are attached to the netal bracket and hi nge out
si deways when the rest of the assenbly 673 is thrust
forward. This action exposes the glue wheel through
the front of the nDIded hou3|ng 682 Ten3|on sprlngs

oy Y T 1 Y Y
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4 PRODUCT TAGGE NGAutomatic identification refers to
the use of technol ogi es such as bar codes, magnetic
W@ Roobes4ear ds, smartcards, and RF transponder SPCT/aU2005/001143
(semi -)automatically-identify objects to data
processi systens w t hout nual keying. For th
Note thﬁuPep'a%-@s Ifgfmla@kymauathsd@nwrfﬁp@&tnsa aC%re&P'b&&fetalwhéfnﬁurface regions
identifidd SvitBi Malobay ndydgadyténh.ed by a 12-digit Universal Product
Co R
TR EHTRR1s BARRASR AT P R RiAR e A Eon R B e
compatipitjty betpyepn aaiteyand EBC-garpyingRRWF 285t ur er nunber and a

5 el ngut’e 14%&1&@@6 1s sﬁﬁﬁﬁﬂf‘oﬁtldﬁﬁl THiSis|td FaicRd thex @eh SE B utility of the
ommtagt IH Hle sy ﬁ)%/ clflxan gend (%r t I f F?IID ?!)é% F] 805%019 ]gngf ! ahhde ¥ not desired for a

partwul@a;wﬁu;ﬂ and EAN | nt er natl onal define and adm ni ster’
t hﬁor WRGoRAG ity Q\lltﬂtﬂ%cheﬁﬁgé%%teﬂ}s arS btS@E 302GE 2 héiigagd hp di @ f has the logical
d obal  Tr adg1 I\En‘oer GTI N). Wthin suppl y chai n
structurg, PRYSIGR R 20 ts‘f’i’éaf‘técw ATEBHSer abl e interest in
ex paendi rngyagg sensiepiicasé sugh astike nefP@eperhdhiimages aadl Hegedes an omnitag, it uses the

positior Jﬂ@' lofdnfHGH of ReQEbUR tits Ifa@ras V.L\@ aREcotBinEURL With q{é%dntfo'n %Qco@eraqn the tag to
t hereby tracke | ndi vi d a |temta881a?decan re

compute gﬂ‘]?"fnrﬂ?,%{@%‘ relatalé tct 616 Fa@s,ﬁs glseaf% eyiee alatgv(s d(ag Hyperlabelled surface
region, it igxhepabe ablér® teaf:kf itscivwe mpyiorofelatheva rhel region wahgenaaad sec bittimeptgmped position
samples%%esgﬁdﬁpé ¥f its t"iarﬁ:é \lal'yqn%tp%tht %erpﬁlesénLlhg]gerE isPd Bé;{ufﬁtn e @Qﬁ consists of a

rove the custoner experience. There are two
sequencgf Wo%ﬁfl@ﬁaférsgolﬁeéia“% A e ks NS OYEE Subfbcl“1 g pnding when the
pen bredkagmitattivith e sfrfacemn of so- cal | ed t wodi nensi onal bar

Coelﬁaf 2 Q3L £ 84 Al Qadi S AY &%xerbe? %ggf%haﬁé toP fhe @%I%L% hEDRer retrieves a

det al escrip | on
descrlpfmln aﬁ@e !Fglﬂkli?mdé’ly [regjon IIPQPPQHF@FF&BWW%F?H“WP g dgeripton. For example, if
the desc(na&‘a %cludds h @ypeiak aatie sBdke Miredis B¢ SnbETIRI Hpdr ik Qhda@edéred may interpret

the stro]be%s a de51 nsatlgneoff ﬁlr gnc ?1 % actwaQe thg E}%erl %](ave t h.e advant .age of
?nex ensi cal line-of-sight

4.3 fo@MN*@@d’IRWQINGRFI D t ags have t he advant age of

S Uﬁﬁ) @lﬁﬁliag uﬁ)d?fnl |aCHidi t@l%lht@rnﬁilchr}ﬂa@ b]ﬂ@tagsmﬂo R l@oel packagmg or actual surface
r atjve esenc

of a prqd}lc&1 e dglillngs% Ia?ea 5 gﬁvt m?ﬂugaft]urg I;ztgcl’/or afsEml%L_.Qtljs 5pec1al case of a netpage printer
601. 1t freqapablervd muming @redesinpqun ipatgrt ¢feomaitags dintp @cﬂmf@nayplqaéladqmga near-infrared-
absorpt@g}ﬁﬁnlh al%@aspegélgrﬁ/lréfrﬁneﬁtﬁ Qﬁ)edﬁ'[hrep RS AdrdRir é PhitiRBRel@hi8 tag rendering, This

typlcal]mc{u e%tr}:% ui'n% I}]{Eﬁiﬁ op Iegcga%%;l; Oof %%Qltga aaegg ataz*‘(b‘g*:g as gﬁ (?OSétton and real-time
templat€ Basddsendainl oSlotud! g pagfrtagthe ddo teboldtion ef tigtprihtheaflal | S short

of Tﬁ%ﬁnmy 80S 685 infrdd &ywmrpgﬁ; thé Qﬁmtlaé%\%té? kdx€£d eraphics have been
itens such rocery r ead- onl nat ur e of %T

printed i et n e b e B S ViRl U S, e and raphics
mmultax&bmyemgitaay -prSnteih@ngpe graplacmay inbiedekivérythiegionttise label @ gackaging or may consist

only ofI %%h%ﬁeo&gf%ﬁss Gth to!ﬂgr%g{gnst Jt}ﬁ pﬁgpcgi))y otﬁeli] zﬁle ﬁﬁ‘a%‘%}’ g{ﬁmtag printer with an

vantage IS act
mffaredrae%lacés RYiRfing s?ga%lgh cap éfs@fwe RSy AP BTEL IS Y] 9 T Pk prining, such as
a conveﬁi}bﬁzameﬁal thayisf@nr akjaetimar k. The Massachusetts Institute
Techn i AUt Oird;

For a rpax%%gsgs?é/f él'(ega%] olvmtg ugc : %ﬁ%fg cp rlgt%éo QQ Eerggabel is intended to
include emﬁlpg P e itsm rapkagipg ia eenstel Badiedly opP ét?t'te Ff&lefe any reference to
an item (@‘13)15 ifBdedro Rkﬂﬂ’el»l{frt:gld\ﬁmsol for E@l@@ﬂdﬁ@@er(ﬂaﬁé@eglomg Sor aBonEB’ﬁnt thereof.

{J;:Fhse Q{Ar Bltﬁ)r]ca c%nhvﬂe%%é?ql:(éltcg Liter Wthh ds E;{%les thf grmter V\l’<lth ﬁxed and/or
variablegsext mmayhleswe velbes ifem igaNpr, incitsien EFﬂ@ C@wr@s -glhg hest meyrpreyidg |rftal -time control

over theﬁ@ﬂ@e Wheréb %%chldﬁs R GFnFRRRAO®E, in Realdfreldb bruﬂbg §6deeds] ASH optlmlsatlon the

host maasf)rotzﬁ tﬁeéﬁéer 1&6%99 Ela(sanlgfgecqzmtlrlg%ﬁgl alnﬁ 891' r%gifle(rj \%ﬁlgbc d%ta in rea] time. The
printer Rayodlwdie c@oble of ER@)ting WrTiteA sagableDlaGeated on pdameatray prod¥d by the host. For
the contents of which are herein incorporated by
cross-reference. The Auto-1D Center has defined a
mappi ng of the GIIN onto the EPC to denonstrate
conpatibility between the EPC and current practices
Br ock, D. L., Integrating the El ectronic Product Code

[~ N\ I T ~ 1. 1 —— M 42 AL 2 I O ~NT1 ORI\
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venture. EPCs are technol ogy-neutral and can be
encoded and carried in many forns. The Auto-ID Center
wateoengd4y4 advocat es the use of | ow cost passi VECRAUR05/001143

tags to carry EPCs, and has defined a 64-bit version

of the EPC to allow the cost0of RFID tags to be
examplegithei hept Zeay Aroyiderfes mrisést tvith @rbise ircdy [Dyerfonite piéntipge 284 fhetPripspr may simply
mcremeﬁtfthd m@t s ID BRlcRrit@gic@biat aeh ecrsl Eftdrrﬁﬁvel}f akR6ry tirDthSank reatridge or other
sorage B RARES oo ki oy b Lot 8 W ERIN f, o MRSCERSA priner repors
the asswyielefloﬁlse@s Fda fothechagt eompuisy fopreepedingby e hesh of a

c Om't@xfaﬁ{'eﬁj skilY 1@\@%&@%% PR &Edlw - 4RI il B Gom KR NBEL onto which
i en. Technol
the omngzgﬁ P& E?uég P&f“e&msgfﬁmg'{hgu‘}ﬁ%? g) lﬁls geﬁa &p ﬁ xé§ogla 90[5‘21 to tLe lebel during a previous

manufagyripg step. doeexemple. thehgam demay dwdly de presdnpini tmmfomli of hwisible 2D bar code, or

encodedﬁf} arbeIDEPgCIn tﬁeeti)ﬁrfer s B Qﬁll"er cabidetude ﬁhﬁtu@pﬁp%& scanner. In the latter case it
| El ectr oni ¢ Product Code, MT Auto-ID Center (Novenbe

can inclyag@q RFIDrEderc ont ent s of which are herein incor porat ed
byTlarpostsr magfae Brwepable @PEslednzahd irthdN dreathen tmy. Big texdmple, it may be capable

of prmnHQ{hg Wen i3 ﬁrﬁ{e' fﬁ%@lf atzﬁgg' chQ: é%@'prﬁn‘h@gctké }S}Qducttiﬁtconﬁﬂo%&t 5@k item 1D in the
case-l evel and paliet|evel for tagging of

form of g Iy Bar cpd5fir of yrating the tt?,“ Bto gwrlﬁwf ?fgwgenﬂmt REJR&gor t at i on
44 Slmmm&oamlm ners and trucks. The distributed PM

g&ﬁ Ju‘c?rfgé E‘fhy Gy DAt Fo%hc@gér\gﬂﬁnésg%pt%tsm%@ séaﬁ &Vfs, e.g. when an

contaln rs int ng,
item is S&Wﬂedt ‘Pta HIY Y %&qeb‘ﬁww&wctﬁy is plpcefl OEJR/NI"TI*A NEWheY ﬂ%—\Em is scanned at
point ofSUPFﬁoiﬁ et hbisikHag séHﬂndrd’WdyS'ob Rice td RanPpmnitipleédreilyt items, using both laser-

based Z{Dh %anﬁ?l grg%te tse(%l dp\lja sca %nﬁ al{%ipl% Ifnfn Trlaov\;(s)a{n]%%chﬂléues asnemployed in the
netpage pefy: f ace of a product t o be tagged, or a significant
POAY éheWin m@ﬁl@qﬁ botatfQktanhdV 5 NGl aganauﬂela Etem@mp b&nﬁnumcate scan data to

the procglﬁt sexg'er 2§§ 'ltanu 8{08%08 ?efuvge:r:: rélg){ El kagr%ralgnctarﬁ é)ﬁoadflcﬁ ten& I;:Vgent c% ]; to 8 r{)eer product
server (pdt shcm:g) p]r@cd@] @[od@@aphéapnotaiefverc}SO; whichainy| mp&empr@ shaging of data with related

product%@raé?zn 86k exhmpffe, sBckShd@BhdntsGai apr@tﬁlt st&g a8 febdi®d Rcalfyi ddlite retail store’s
dvantalgfe of , a visible ifgotﬁ e is elimnate _

product e TR s UM T A B BT SRS oty
4.5 1 ePUNTASERYSED NEIPAGE WZERAQEONSO | Oonger prevents scanni ng.

Omlpt‘d’agrglltgrg vthJg Qzﬁelllﬁ‘go?&ka%tng opgcuﬁpéﬁ%éerhgs @eelll Qﬁngﬁ ged provides the same
oortlon of he surface of aproduct itemwt %] .

level °f6’belrar°8‘é\"|yla§/anP’ étai’:fé‘EfPaée i nvisi bl e tags. Each omitag
unTigeeek y strahe Rise fid esmddh dor petpatercdmpatitnproductvwiiggdil. Ndipage turns any printed
surface ﬂrrt)oog ﬁlieﬁl dlEg&tlgwér%ﬁQﬁW 1r%rfa€ecgkknyto %r\féé%dp% Qrﬁi tHJngrg%ny applications

which nlamnwﬂrr i %S“fferﬁ AT 4 Rt W%§PH“FPé'°’t§ﬁ‘29!j‘§ggb%eg‘wg’r§H‘{§ En%%aﬂon of various
kinds (nilgitialabia@rrhaBiod bkinEasuctonki recigs; adlaal pqidtg nskdy\dates; servicing instructions;
recall n&tgggtp‘agllng ?anleg %{ltgrmg cgr\%psé dt‘ion? %agagm%\ﬁqg?e?sg{g n('ll%g %ﬁlﬁgnﬁé&% such as in the case
of Stolerb@ﬁréﬂs irétngferéfprq«étns agduc frddrckorspging aefadivd Joire P Eron the other hand,
the produtdgking s uadlﬁferaﬂaéd adh GkUR the Jasp b0l Wadifrévaniaté S bhFd@deddd WFW-carried item
ID, thellgJ %}ekbglgiéeng%f rm?n %lroglngl %a§|n Psrtlralg%feer{e eto -(l)—hl’%n in oamITanaP%wery %ﬁwce which may
signiﬁcqnéy(mcrgqquthgqaogmhpg@f hayssr q;e@qqncp et the re@nrgysoglthqeqtloq@a}wgiphvgw device user
interfacé. Nt egr at ed col or and infrared printers which print the

%lrp']rntvgll ?@/ Wl}[%?‘%)(‘%] Pee &scp a\iptghe regf‘e t%heg Qv?m uesxla n%lfsulaowever ‘it will of course
be appr@xa@d {hithhinigveptiontniag b¢ cntbediedon mprarekafomry, WItmut drpyrtingdegy thet scope of the
inventioR3 ¥efiRld ih M€ at@hiaRfieRIRAr i ONS, Wi th other portions

still printed by other neans. 4.2 OWNI TAGE NG As shown

in Figure 13, a product's unique itemID 215 may be
Examplgeen as a special kind of unique object 1D 210. The

El ectroni c Product Code (EPC) 220 is one energing

standard for an itemID. An itemID typically consists

of a product 1D 214 and a serial nunber 213. The

product ID identifies a class of product, while the

seri al nunber |dent|f| es a partl cuI ar | nst ance of that

_____ o,
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Uni versal Product Code (UPC) 221 and its variants. As
shown in Figure 14, an omitag 202 encodes a page ID
W@ evosneyion 1 D) 50 and a two-di nensional (2D) POFAUR@®S/001143
86. The region ID identifies the surface region
contai ning the tag, and the4position identifies the |
t1m e ©llpwyag pmpplesy vVl spesta rosPeTieheRR¥ntienally by giingAn absorption
wavelength &€ fd116@edy ke a&ﬁsﬂoﬁliu%ll@%{njx beatcﬁthésh;eFo‘i Ehfafnple,76f(5.81)” denotes an
gwéelcal roduct item 201, it is useful to define a
absorpti O REn S PTGt Bt ween the region 1D and the
uni que object I D 210, and nore specifically the item

IPthg }0$low19£ scﬂe'ﬁl% sm;‘(%gtg&éomb&ﬁﬁg 2, Mtd%a aljg Qﬁyeﬁ{ed hatfmégnetsmﬁmyl group on

pi ng can 0-one W t hout rom si ng

each nar&lfltatetetryg ge o hé ?:?nnltyt‘%gl and g =d) Ewmve ; thp.drgee Efah‘&"atm msy be variable
under thp Feadiog tondliti@brhm itiamkageod thattbeduchbéra¥ ailfenytigrbupepee e nfolgiloin generally

[.D . Y.t he omitag may directly encode the
betweeﬁztagatgt"ﬁ%ﬂ}ég&mﬁgc h2 c)ase the region ID contains the item

I D, suitably prefixed to decouple itemID allocation

from general netpage region al l ocation. Note that

the region I D uniquely disti i shes the correspondi ng

surface region fromall othe yrface regions

identified within the globat age system The item

ID 2 br ef afsabl v 2 é&g:igpsed by the

Aut o- Mt 'érerodzre e r ow rect

conpatibility between omit 7dnd EPC-carrying RFID

tags. In Figure 14 the positiol 86 is shown as-

optiohal. This is to indicatetHE"™“HI¥h of the utility

of the otmitag in the s ain derives fromthe

region 1D 50, and the ' '

tag 4, i.egdt h the | ogical structure, phm§m%a

| ayout anghsemahti cs of a netpage tag. Wen N et page
sensing d ce such as the netpage pen 101 i
decodes a |tag it uses the position an

orlentat the tag in |ts field of vie

Sh,
co e\|t Sition reIatlve to % g.:
sensi ng v ceals moved rel ative to a Hypertabel | ed

=~ SO,NHRP
=

surface r is thereby able to track own
notion re |ve to the region and generate et of
ti mestanp osition sanples representative its

time- varylﬁﬁppath. When the sensing device i s°d"pen

then the path consists of a sequence ofagtrekes, W th

each stroke starting when the pen nakesgb: 66nM@CHCHIEM

the surface and endi ng when the pen breaks contact

ith the surface. When a stroke is forwarded to the

‘UCWM%@@@“%@W@@VWTGWW@ﬁﬂéﬂgQble for the region ID, the
A stlrreéﬁﬁlﬁﬁéﬁﬁ'onrot?ﬁ F-hputRSenadiAdoRitrilgys.D @10. (nt; ntohe] I, BgthDifobleyt2 @¢70kYL) was treated
dropw15f: ngh z(tjseolsu:t\}(I;IDi of € umm%upnt EIE)P cgeQE ﬁﬁlotb‘?s 5 gr]%e(rr:lﬁe %IEHLS% 56-80 °C (bath) under
nitrogen;. ryiringl thg a@lthytierrtaptwk ngxiee tslhelysbteqamk éomqufepleeed darl brewn in colour. The

resultm%&ﬂﬁorp\t'asth%d Qyﬂ)@ r"b '(Hatﬁ) fok lﬂ? R d'ﬁ:h)% which ‘t’lﬁ"nE it @?c){mé ﬂscﬁ rlrp{oﬁ)tlr The reaction
he stroke as a designation of the hyperl

mixture P oid ﬂ’/ﬁideto P ﬁgpbeéanr? rﬁ;(luted4wgh mqperﬂép F’FI%I) mq mpmpltated black solid was
collected)h’ynﬁtnatgmpwashihga with sce@nd(100 3l anp themheracesdne ¢5D PL) NAfeer drying under high
vacuum l(tllq%s 9&519&5?&&%%&% upowﬁé%(@g)l ul¥ w@t% Vfﬁl’thé Hlfrff @4tiGn in subsequent

product ore rin

steps, A«mwsaemrn@ W&Baﬂ”asé'émwm 138s, |1%84as,g %%i%’(?vsté"ase of a
net page printer 601. It is capable of printing a

b) Sulfodak 1 nuous pattern of omitags onto a surface,
typically using a near-infraredabsorptive ink. In
hi gh- speed environnents, the printer includes hardware
whi ch accel erates tag rendering. This typically
i ncl udes real -ti ne Reed- Sol onon encodi ng of variabl e
tag data such as tag p03|t|on and reaI-tlne

M T Y | " T | M T o,
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The printer may be an add-on infrared printer which
prints the ommitags after text and graphics have been
w@rooabestiby ot her nmeans, or an integrated col oPCEAU2005/001143
infrared printer which prints the omitags, text and
‘graphi cs simultaneously. Didetally-printed text and
")W"’hoge\“'aphi cs may include everything on the |abel or

A suspeﬁgaﬁk,agmgt(swmgm)/o Iﬁaaﬁn%tem@w L) Ws KeEt@d 2 80-650@) (Buth) for 1 h 50 min under
ti.ons, WI ortions still

s stow SR st g e BT R f 5, ToPToFICR PO Y B AR PR e ) it
vigoroupdtigrmk. ”ﬂ’remrstlltnrggm&ta:p aa$ dondeytrated nddi tighl vacem &rcaedanls ¢nidtign triturated with a

mixture qf e%el: ébO xﬂi)' :ﬁ)tscﬁl[te Hﬁaﬁg (qu{L) Vi bﬁ/ptl,tl%n(g ﬁtoi?nﬂ? r }\ﬁUr 'alﬂ)gnngsfﬂé(?ne black solid
as a conventional thermal transfer or 1nkjet printe

to senle,leﬁsu?qq'@tabtdlﬂwg wasdeeapteq offand S]e Fa&)ﬁaﬁ?@ WP E,eE’ﬂ‘éFgW’d AYTINgG, yThe moxst black
solid was ebefe@i@adet O viaker (tstnhtr) gndaiitifuged. Theampemathre liquidwds Rin@pdiacd the
resusperbslé)n/lceng'1ﬁ1g9tleon %{ri)!cergg \Iavz%nsge Q rt]etd w1t$1 tlﬁtelj (g %gﬁmﬁs)ﬁ &?ﬂét%ol}e{l\er (2 x 12 mL), and ether
(2 x 12 flY. tTheyohit KIéOS@WCAIQHérrehé)e”a@ dried yndet Mooy driighP 41| theg under high vacuum to
glve a dtrmn%uf;i awdErQO wg' tﬂ,, Sasé)e@t R, 1k k961091 176R) tgas*st 14% @507m, 15605 cm’
er - pahel reglon or a conponent t hereof
prlnter IS typlcally controll ed by a host conputer
Vidoin Galfsioa Wgotpd ulenyt dhBrifld wad bedfevards fdllod: XrohyBshibriad (0 L) &yl a@ded dropwise
ar S|
to (Hos‘ogfi\‘rcA%}? zaB'E{PG é‘o M%L(h) a"f‘ﬁoomeﬁtglghrg% a.lfld‘él a%}#&psjgga?]d o‘%ﬂllnlo&n The
resultmgw'éturet%stﬁrpql HORIC (bvth)e‘?re?ﬂyaftet wighdigie dfenes gonled j5rap ige Bath. vijhe preess
thiony! €hitride W3 rdn@@dd vhileTRA@Sd REskUM dnf ShePthOGE@AS0lidNCISTY),NCAIOH (n = 2-4) 2, was
dn.edunggth; g]vasat ion, the host may provide the printer with
Tl "S5 before printing begins, and only provide
variable data in real time. The printer may also be
i) with gadpgsbjfoe,cgﬁ,dgener ating per-itemvariabl e data based on
net ers I‘OVI ded bé t he host ., For% ﬂF g a?,
NeAICHEERS 6] mena B eelereRiipHe 2L BL P Ftd";?P. (bafhpunder nitrogen.

The thlcfkrrbaaﬁdnngxtmaﬁds bdveed il Icatuelr dilomy wih chidryformn(@$ el with bting.  The resulting
sharry f%fd11§ ?I ed Q)t& Q18RS (ﬁetttgfl ét#?&?@ﬂ)vtﬁa !:oihﬁgpﬂ'aﬂswashm%wnh more ether (225

ternati vel y, nenor elnk’cartrid or ot
mL). Thg rguligeblprk gysppsiphvas rat{ d forftapd fop i mip pridteep %“rﬁgpeﬁ"r“dtﬂ ighid was decanted.

The resi@@UVa€ @ashéd withingpeeeetliet @00 hC)Sind théh thdtiehws dsentédn @ fpifttientoliiine of ether (200

mL) wag edBQJ t{) the gc%hg ar%sff?en%w%gl% wgJ ﬁlt!e{](? ﬁ{ﬁou%hda sin ed ﬁ?s fﬂ%eﬁt The resulting black solid

recor rnativ
was wagtpq ¢o|nsecqt1heéy pith ﬁhee(lom), b\@te(;@pg]@p @L@,ﬁndreélgrdﬁ WgSOanL) The moist solid was

trlturate@ (Nﬁh gt?éi.oﬁé 50 &L{)&n@ MebrEd tfgﬁlﬁ MrkBlid, @%Z)HQEKIQHVWEQQ) &N dried under high
s are bei ngﬁgnl nt ed assuni ng the unique 1D has

Vac““mB%‘b"r?ta hsiablck Revdd h! ey P {DYNE% Whel  during a

previ ous manufacturing step. For exanple, the itemID

0 Formﬂﬁ%oﬂhgﬁﬁﬂ%mﬁ%dke%%bCﬁFI the formof a visible 2D bar

or “encoded in an Dtag In the former case )

The chlprealfpiis #ide? (CSQpNERIOHAB “ahDIpEF Earbipagd a8 deperited iphlpvas suspended in
pyridind (106 h.) I“ammemmg as cel t waa(10 nﬂl)uﬁhe tief alRfeli Ratis@g ARy mixfieto become a
homogeﬁJ rolusnc{ ﬁ( él:ren’?yolu%oé 0 Flggthog(gﬁﬁg% 19 JSQIW Iéz!:llg anda 'TIII a‘ grpl !m@ then the whole
was stlrmd AtTpdnngmpdmasurg fopprh) Bft«rrrthlt tiree tflmmtilacf was rwvmd@@tgb vacgym at 60-70 °C

(bath) aﬁ)cf thpﬂtblpttctuﬁgprt)aﬁ Wi Q'QMQEd \l’l@ &QW/&H@@O 8@f2 i ﬁﬁmL)t ﬁmhl: Q‘ow supernatant
f or m of 1D bar code, or of wri

liquid wta%degfmw i "{lwqges& Pvawqeft@j (‘GFFE(‘éltlm thhtdgaloroa]ethanm -i- /Qéo 518 mL), and ether

(2 x 30 HCANMbRIEhbrt (SOTInL YW/ 28RE brdlinthd WipleO@d [fijterdd tﬂ‘dﬁghta&mtehsﬂ glass funnel, washing
with ethgnogq}il% e%ﬁ);rﬁlgra{]d ?}%n eghsep @ 3§ éndg ib e?irtl eelﬁ %nl%er h O%\"l' vacuurh the sulfonamide,
(4-MeOdgH, NHED ) NcADENn t @) 34 @amobsingl aa e Gk dark g&etr/bzltwa ipbwdBh@l40 £), Amex (DMSO)
795 nmand when the itemis scanned at point of sale. Both

fixed and hand-hel d scanners nay be used to scan

omi t agged product itens, using both |aserbased 2D

scanni ng and 2D inage-sensor-based scanni ng, using

simlar or the sane techniques as enployed in the

net page pen. As shown in Figure 16, both a fixed

scanner 254 and a hand-hel d scanner 252 comuni cate

scan data to the product server 251 The product

o - I T
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product server, but the manufacturer's product server

may be notified once a product itemis sold. 4.5
WERNGDAS BASED NETPAGE | NTERACTI ONS A product PECEAT2005/001143

whose | abel li ng, packagi ng or actual surface has been

omi t agged provi des the san@3|evel of interactivity as
d) Formgiigy opprafonquidp e~ +THeR €H;@H:Q) 4G ong case to be made

© The chidrsulfdaetapiag @elg@zgmaztlohl(le— paneUCE; 414a@giol) Yas dNSSHRA GEpytidifid 300 mL) and

water (19 HX ﬁll:d; C%F)hené mslgerto aitgeg ar (#arq;[ oeeff]:l f(oﬁutlgr{ez!.nx thgv&L -%—g{' ti a;ﬁg t her e
methoxuaﬁlexm)amm@a@ B I hhivere, hefpsymkingDy. oot M. 13 Smaley, R.E

Tour, 1. M ULBE enf s W0QULCEs36-328 5@ .2 @m'zlnﬁﬁﬁ)l vaB &ddkd) Ol @& tion mixture was

sne SR PRI Kyl SATBLL R0 LB HL Do

CsH,NHSEG),N@EOH (ret 24t agr find dok greenlbinek imyvdetdl. Bsg), 2o (IVIRONTHS nm.

instructions recall notices); playing ganes; entering
npetitions; managi ng ownership (registration; query,

dsm“@%&ﬁ*@é“ﬁﬁ’the case of stolen goods; transfer);

The sulﬁﬁdﬂﬂde(ﬁangepﬁtféd)ﬁbdﬁﬁmé R eitBek probada:s agss digsolvadil thenitk fosullation as shown in

the Tab{j exlrgc%n %?ag {)léc% d\?af *rtg}eg %ﬂh Lrh%a(%t(nﬁ : QQ)Q hoRJ?] IIW Sggéﬂ S%DFI' and analysed by

reflectangp eneftfoeqoemqaaﬁewhzme%ﬁ% sRhere)p rTh1?!’1]"1351"(:?&1’‘ir P’Véﬁij‘i“é‘iﬁ vith a t“ngSten lamp

(150 W§ 41 € Bistulde ofBOrcaEH aQdtalion T 10 Bl hii@Nd tH@ihieMdity bfthe NIR absorbance decreased

by ca. 25 IH§%§ed to the informati on delivery device, which

y °3P§ rgnificantly increase the conplexity of the user
experience or the required sophistication of the

Table: ﬂ%&mﬁﬁ&ymgﬁﬁlce user interface. The invention will now
be described with reference to the-follov / Ag e,\a..H! es-
constitugRlvever . it will of course be appreciated ®hat this

(4Nkocnusﬁﬂumwmmay(bezenhmdied in many ot her fl@Bre/viv t hout
memQSQgﬁ&hﬂ% fromthe scope of the inventiong as defined
e acconpanyi ng cl ai ms. Exanpl esln tre fol |l owi ng
1.2-hexanedielp| es, uv-visible spectra are reported?®
glyceroconventional | y by stating an absorption wavel ength
»Eg by the corresponding |og|gmax in
&wmﬂ%# lm)ﬂégéé or exanple, "760 (5.1 1)" denotes an
triethylegpglgiopt i on at 760 nm having a | og emax of 5. 11. In the
2,4,7,9-fcRArheONI- NG c 6 RE IR ethdtlhe FEDEIH)CONpounds 2,/ 03 and 3a are

borate bu&gae eleoFltse% wagraﬁgi-l@?i (Ppﬁ) SU| f_o?/l ngr gui oﬂc %@92 and n4

1). However, the degree of sul fonati on may be variab
under the reaction conditions and it is understood
that the nunber of sulfonyl groups per dye nolecule is
generally between 2 and 4 (i.e. nl+n2+n3+n4 = 2-4).
3a: R = 4-MeOC6H4 3b: Rp = 4-[ MeQ( CH2CH20) 3] C6H4 a)
Chl or oal um ni um napht hal ocyanine (NcAICl) 1 A stirred
suspensi on of 2, 3-napht hal enedi carbonitrile (5.0 g;
0.028 nmol) in 1, 2-dichl orobenzene (70 nL) was treated
dropwi se with a solution of alumniumchloride (2.0 g;
0.015 nmol) in nitrobenzene (10 nL) at 50-60 OC (bath)
under nitrogen. During the addition the reaction

m xture slowy became honpbgeneous and dark brown in
colour. The resulting solution was heated at 200 0C
(bath) for 7.5 h during which tinme it becane black in
col our. The reaction m xture was cooled to room
tenperature, diluted with acetone (150 nL) and the
preci pitated black solid was collected by filtration,
washing with acetone (100 ml) and then hot acetone (50
m.). After drying under high vacuum NcA O 1 was
obtai ned as a fine black powder (6.0 g), and used

wi thout further purification in subsequent steps, ax
(DMSO 790 nm IR (KBr) 499m 570w, 721m 758s,
1084vs, 1339s, 1373vs cm 1.

(0]
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b) Sul fonationi) with ol eum A suspensi on of NcAl C
(850 ng; 1.10 mmol) in oleum (4 nL) was heated at
wW®006H1QC (bath) for 1 h 50 mn under a sl ow spPCPADRM®E/001143
nitrogen. After cooling in ice, the reaction mxture
was slowy added to ice/watéf (45 nL) with vigorous
CLAIMSt i rring. The resulting mxture was concentrated under
hi gh vacuumto ca. 4 nL and then triturated with a

200 I h I (30 ,
3 anr?dlkéé%f ngth eloc(y ner?ﬁ%)f?&?@g??alult gvmetnga{]ge 1S| nerrtl) ack

solid to sé/t/ml e, the supernatant |iquid was d%ant ed

of f and RSt traces were renove 2 Via sypjge\ The
moi st by/ackl solid was, Rhen r esuspends fat d Q L)
and ce [ o supernat ant | i i yd
and the esusn3| ON/ centrifugation p/oces

r epeat ed“-w 3 x 12 QL) r (2

x 12 nmL), and ¥Z i 3
(HOS(I)nNcAI OH -4) |was driPd under N# over ni ght
and t hen unde ig vacuumto gle a gark bxown powder
(0.50 g), RYDVSO) 7% IR (KB 7 , 1H70m
1360s, 1457m 1507m /15603 m.{ ConvrS| on to the
sul fonyl chlori de was achi evM as foll8ws: Thionyl
chl oride (0. 3 nm) way added’ dr pWI se/to (HCBOZ)nNcAICH
(n = 2-4) (MO ny; > ‘
under a sl ow ¢
was stirred at
it was cool ed
chlori de w
t hewy,
dried
NcAl C 6. 57\mgol ) was heate|n
chl or osulNeowH aC|d (@5 ) for 1 hRat 80- 9%=ee( bat h)
under nitrogen. The thick react| on m xture was cool ed
whereinj n j ce and diluted with chloroform (25 nL) with

M is sel§diddomBYA YIS GER NS, GRA"HSUBIAIA WES, Tigl RAY Ay, ZR@UN £ vo V(A')(AY),

d J Q a coni cal
Mn, M“F?;gfi’%"@sé‘f ﬁé d% é“n%’% )@t%herh((%gé %E%Q“d#ﬂe resul ting
A' and & axxckiabligampie rvéich mayeeshesshrhomwdidfeten:, sitl am skldeed frdrd -0l rhalaged, -OR’, a
hydmph'nlzeganh'a@/éungdaﬂe tmtfmlreaauhgdcomﬁl igeagked. The resi due
: mor e et her ) and then the et her
Rand%\d&“ﬁl%‘@éﬁ’f’@d“’ﬂlfldf“t’%er vol une of ether (200 ni) was
? is seladdle@mt @ talkgl, 60} drd, Ca,l‘bdtr)lldll@horishﬁx)(\mm earttas filtered
X vy 4 [0 esul
RY, R aBJ‘nIQ Q%%e e Sl hﬁ egeg%lggg%tseﬁegg@ﬁém Ctlﬁﬁlg{l 5.2?1%/ gglz %@&h C.12 alkoxy,
CSIZafY\PVéY@rCS@ZW@"‘P@G m.) and et her (3 X 50 mL). The noi st
Wlsalﬁdrbphdlc\g@sptrlturat ed with acetone (50 nL) and filtered
nlis0, eg L. The solid, (O S@)nNcAlOH (n = 2-4) 2, was
i’ed under hi gh vacuum and obt ai ned as a bl ack powder
n2is 0, (9013,1 g), 1113x (DVMSO 798 nm c¢) Formation of the
n3is 0, Blof gnam de 3a R = 4-MeOC6H4 The chl orosul fonic acid 2
n4is 0 gIS, )NNCAIOH (n = 2-4) (4.88 g), obtained as
4&SEri bed in (b), was suspended in pyridine (100 ni)
providegyfhatiat leasioing efgpling, i3oend iVereater them® nl) was t hen added
causing the mxture to becone a hormgeneous dark green

2 Radi ol imd R e e RERreat P g Qpeding sals

thereof) aos0bstitu@mpenpasing ag ammpni@n froup/d substitueiticemprisinga hyld@plplja polyimesechain; or a
subsita P IRMSHAHE! g vacuum at 60-70 C (bath) and
he noi st crude product was triturated with

ethanol/ether (20:80, 2 x 50 nL) and the brown
3. SIhp ayerdtlaimtl, WiioHSOgH waSOode arddieZlis LT Nasr or ocess was

repeat ed consecutively w th di chl oronet hane/ et her

(50:50, 50 nm.), and ether (2 x 30 nL). More ether (50

nm.) was added and the whole was filtered through a

sintered glass funnel, washing with ethanol/ether (2 x

30 m.) and then ether (2 X 30 nL) After being dried

I L " e s = 1




10

15

20

25

30

(4- MeOC6HANHSO2) nNcAl OH (n = 2-4) 3a, was obtained as
a fine dark green/black powder (6.40 g), X1 (DVMSO 795
waonvdpiFHes mati on of the sul fonamde 3b R = PCT/AU2005/001143
4-[ MeQ( CH2CH20O) 3] C6H4 The chl orosulfonic acid 2.
(O SR)NNCAI OH (n = 2-4) (542 1 g; 4.44 mol) was
di ssolved in pyridine (100 nL) and water (10 nL) with
4, CI®© byeRd@clhif 11 WiRkreknOw G %@z}ﬂ?\”ﬂ”aﬁlifer@{ Fahd ﬁ@&ﬁde@eﬁidéﬂﬂﬂsekh&fﬁom H, C

o b R Y A g

coox, Simalll ey, R E.; Tour, J. Am Chem Soc. 2001,
123, 6536-6542] (7.2 q; 28.2 nnDI) was added. The
reaction mxture was stirred at roomtenperature for 2

5. Khads of Heim wsiereinl isaSOMBRe prdde éf of fermla (Vat f or ded
(4-[ MeQ( CH2CH20) 3] - CBHANHSC2 H (n = 2-4) 3b as
a fine dark green/black pgwd 7 9), x (DVBO 795
nm e) Stability studie i sul f onam de 3a,
prepared according to the“aboye pr ure, was
di ssolved in the ink formul ati S shown in the
Tabl e. A rectangul ar bl ock was inted with an Epson
C61 printer on photoquality inkﬁR@t paper and anal ysed

whereinby refl ectance spectroscopy (Cary 5 with integrating

j ed paper was irradiated wth a

RISH?U‘ﬁﬁ&{Xg 8&{6?3?%{’\/\) at a distance of 30 cmfor a

dlsanmtmeafromﬁto_ﬁ&@ #d During this tine the intensity of the

nsHNBu@b&Qﬁ@)@ﬂ&&yﬂecr eased by ca. 25% (Figure 20).
Tabl e: I nkJet ink formulati onCLAIMS 1. An | R-absorbing
napht hal ocyani ne dye of forrmula (1): wherein Mis

6. Sk detod daifnrlowheSiin B'ahd B a@)both@e (A" ) (A 2), Ga(Al), My,
AI(Al) T|O T|(A1XA2) ZrO Zr(A‘)(A 2), VO V(A)(A

th’f 12 1 Ni, Cu, Zn, Sn,

7. M%&?F"“ Ipy ere’l’i‘bp( A“%%,&?)bm ﬁdsagway Pt: Al and A2 are
axi al ligands, which may be the sane or different, and

8. afh@ d¥ f@lQIFneldwﬁeFeW 1< H0e, @9(%‘“)(A2 %A%m AR‘A@W}Q‘@ t%‘ed,c\")%r Sn(A")(A%).
1 gan /or a ligand 'sui'ta reduci ng cof aci al

|nteract|ons, Rl and R2 are sel ected fromH or Cl-12
9. alté ayeyof clim 1, shesetd Mastach'f rom C1- 12 al kyl, C5-12 aryl,
' C5.12 arylalkyl or Si(R'")(Ry)(Rz); and Rx, Ry and Rz
may be the sane or different and are sel ected from
10. dﬁwﬂ@ of PIRif| 8, wigespin &' apgiqr|A” is€l Ofpor 4 figand pidgmuladip): 5 koxy,
C5-12 aryloxy or C5-12 aryl al koxy; Wis a hydrophilic
group; nl is O 1, 2 or 3; 2|sq,120r3 n3is
O 1, 2 or 3 n4|sq1 \: dedth1
| east one of AT, (RP2)ein gr(g e t%an
The dye of claim 1, wherei i s€'sel ect ed froma
substituent conprising an acid group (including salts
thereof); a substituent confdHaki ng an ammoni um gr oup;
a substituent conprising a hydrophilic polymer chain;
wherem
Or a substituent conprising a sul fonam de group. 3.
C' reprepines adgre uf hagingivrormoryprpnshinggosiBeas Oy - SO 3Z, wherein Z is

each P' kslindepdBdeRily sgléetedmﬁl 161 % 8y d@dphiit AbiBY ds 2 BAMMEHE@ BietdY | S - SO 2NR

R1 wherej n and R are i ndependently selected from
g'isan mteg@frothoS

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

each p' is independently selected from 0 or an integer from 1 to 6.

11. The dye of claim 10, wherein C' is a C atom, an N atom, a Si atom, a C,galkyl residue, a'C3_g cycloalkyl

residue, or a phenyl residue.
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al kyl, C6-12 arylalkyl, C6-12 aryl or -(CH 2CH20 eR ,
wherein e is an integer from2 to 5000 and Re is H,
wa@00g/0ad4tyl or C(O) Cl-8 alkyl. 5. The dye of cbalr/mu1005/001143
wher ei n Wis -SO2NHR ' and Rp is of formula (V): (V)
wher ei n: is H CL12 al ko or -(OCH 2CH2)dOR ; d is
12. aE'Pi‘eFthoéﬂQW 19.heien i B000: and Ris H, Cl-8 al kyl or
_ C(OC .8 alkyl. 6. The dye of claiml1l, wherein Rl and
I, T e j . rej . o
13. %e g}feg)f g%{nﬂ 0 El)f?rgm éﬁ Engi{(ogx 1§9I>Q|r_1ﬁilé@tgmgl]dg?\yﬁgfe élﬁjrhg ’:cl_r{?ﬂ‘lar@ﬂﬁime derivative
(B), 2 phipregiysing! deAiyagvegCY, priadagiydgybenzylajcol) derigggivnd@): Al (A1) ,
M(Al), Fe(Al) or Sn(A)(A 2). 9. The dye of claiml,

erein M 1S The dye of claim8, wherein
14. %"mk ecti}mé %‘Sln%g@l)accﬁ]glm%to‘ﬂw ?gand of formula (Ilia):

(I'lia) wherein: Cl represents a core unit having two
15.  Ohn iRt Bk RErNGIRE N8 e RQSIdInE Dtfim £81AR siRdletiotygtmglenandent |y
selected fromH, a hydrophilic noiety or a branched
~noiety; gl is aninteger from2 to 8 qlis O or an
16. | Antiglges prirfter gemptisinga @inthgaddn @ad:@mpmmpa@on Withead leaptiena irlk yeservoir, wherein
said at 1§a@tloﬁ&m@sew09 Qorhrids afilkibtHkGE®Fdid kPRt 14.0 6. 11. The dye
f-claim 10, wherein (le is a Catom an N atom a Si
atom a C.g alkyl residue, a C3-8 cycl oal kyl residue,
17. dfhe ankjotyeinyi of cleisi IGLieheficth said pentigydecombprised: ai m 10, wherein g
|asphgahty?bfggzzlgs 13. The dye of claim 10, wherein Al
is a pentaerythritol derivative EY%‘
t"rq“@tlenfa‘f‘?b‘fgefﬁ‘i“??ér GBFSPrae ﬁ?é"“{‘ Bf the %Pzﬁ?ﬂr?ﬂ"’tﬁlj‘fe ﬁt&bble forming chambers
adapted@edontuia tjeatable(liglid; aad  a 3, 5- di hydr oxybenzyl al cohol
dﬁreatxgwnyn%dlgpfaz a irféheh by bt %Jmlng%haagapf' sing a dye
el i An I nk conprising a
respectlb?;}vethabqasf dimeyt @@geqe&fomhimalﬁant%t whnt@ff et oxygen
ejectablﬂh@mﬁaﬁhaﬂﬁ An inkjet printer conprising a printhead

heatm? t‘rlle gea%r %men to a %elmger}egure boveagie l%oq%% éong nEthé p&table h?md forms a gas

bubble thay ngypes §’é§le‘éﬂ" Pfﬂléf‘@t‘)f thakiectble (bﬂ‘éﬁ frn %nwlauwmrm. 17. The
| thde@Rbr e@mkrmsaﬁspafded:lh e Mk 2mbMheh aiamuﬁgg Ltgeb alﬁ nd'a_?ta P&fda of the heater
conpr S: lurali 0 a bubbl e form ng

element é%egpﬁ%leg E}é 8 Bt cantac% xltth Ihe gg%a%le%%dh e nozzl es
respecti vel y, the bubbl e form ng chanmbers adapted to

18.  CANhidaRridk &F hitiili& phiktdtWaid ink3Ridge MR a@in%@@ﬁ](taccordmg to claim 14,
di sposed in each of the bubble form ng chanbers

respectively, the heater el enment configured for
19.  tTheinkedriridgevf elaitm W84 whareinhyaid egrteddeabrhreisdsi qui d; such t hat,

a housing defining a plurality of storage areas wherein at least one of the storage areas contains colorant for
printing information that is visible to the human eye and at least one of the other storage areas contains an inkjet ink

according to claim 14.

- 20. A substrate having a dye according to claim 1 disposed thereon.
21. The substrate of claim 20, wherein said dye is disposed in the form of coded data.
22. The substrate of claim 21 comprising an interface surface and wherein the coded data is disposed over a

substantial portion of said interface surface.

23. The substrate of claim 20, which is a paper sheet, a label, a tag, a packaging material or a product item.
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heating the heater elenment to a tenperature above the
boi ling point of the ejectable liquid fornms a gas
whodbloessihat causes the ejection of a drop of PEEAU2005/001143
ejectable liquid fromthe nozzle; wherein, the heater
el ement is suspended in t he ' nk chanber such t hat
24 dumpthey of gnsblig entyy 96 datantp & FomPHET syent Yiea myinied Bym.dhedprmyfpntpiging human-
readabl&iRfointatéresld b}(ahm&-ﬁddabﬁ cared @ the@addatata bathg ificativR@f an identity of the form
and of a FSJlu?a(f'ty‘%?re‘f:"erence Opomts og‘ t%e fO{n}, tha méth%gi%h(dm %ee sIe%‘s of: aﬂkl 2::(] Ie:‘]k
dJectyingiimgye t@petewmnt@d fr&rg a seTHeg deyife, eérrettlpg @g’ee&grdmé thy jidentity of the

form and- 8posrﬁble<rfeﬁerger§ag Ghvic@felafiVeGdiBe RN k&SR dealceh QH&ipGed in an operative

posrtlondﬁ%tw%%onl% a g%eg%gﬁnéthgmglcatm%gat tgmﬁsrlecez:lsg?%? ﬁl‘ gl rgl?(? cgat | east
prdntifyinagn thaéammatert syt nfh om the indicasing fiate, atdeastioee fividpdthe Eyre; and
ahtekpRting RARlcomRRr Qfterh, AEIeRL DRE of MG RGEnARE ASt 1B t8hB &t least one
feig. 2N 1 nkjet ink according to claim14. 20. A substrate
®% having a dye according to claim1 disposed thereon.
wherein2did collbredagueraprisestag [Rodbsabing dye &0¢rdingreceiml.sai d dye i s

di sposed in the form of coded data. 22. The substrate

of claim2 1 conpr.i Sj ng an interface surface an
2 whemehef ¢f ﬁ‘émb?édfétrh‘ﬂ’at'te st §ﬁ6§é§i°°dﬂ‘ﬁérwﬁaa§ti’8§f‘ea%ﬁ’f‘ﬁ ¢ffthe form, the
identifyjn@ ktép ibaudii ideatifging thit €ie pasitien sflulicfsaciag dBe is Mitkin $ha bidtastah@zone.

of claim 20, which is a paper sheet, a label, a tag, a
' packa |n% material or a product item 24. A nmethod of
26.  cthaBrehetpt gaim 3p ipyhighthedndiating dafa inglugss mayemen; ditatepasding mpvement of the
sensing Bé’vﬁcﬁ el v 16 Fhaforth [1ke sélﬁfng’ﬂﬁ'&ﬁ bemérbting the sneriznteiaE adipent least some of the
coded d!idt fth%ﬁ%ﬁtﬁf%lggst%g%éug% %ﬁd’g%gﬁ%%éﬁeﬁgnq gpt?e%% %g fiéo\{k%s%plg %ppamally
Wlthmthﬁfat&asp‘l’"lﬂ?%ﬂer ty of refer ence points of the form the

nmet hod i ncl udi ng the steps of: receiving, in the
27. dg {rnxgtH(%d:orfgr% 1Snfgi%n aPQata dnto c(imputerns§s|ttehnmgv1%:I ae :,/rlrITl1 eg Eo | aqa pfcgrranthannmg human-
readabl@flfotnngorge@ﬁ grpqh'gw-ﬁedabl@ codeddatpt tihq/@dngiatp hgng‘lmhqﬁlvetoﬁ@ least one field of the
form, thse,gtgr,d]gchme,\glt&ewpsv@hen pl aced in an oper at ive posr tion

relative to the form .generat.i n(% the i ndl

TS Rlpedt ot e ot FoR G B tra P4 TR TR RA: &yt one el
and inclidieg reqypment dua regpgifng mogandntfof thasetsing deviddirdaiivé e ghedamathe stsing device,

when mheaﬁetanme the cge&frat.t fe daRrPard R Chid ame.%r 14 %Erh Bng at Rast B8e of the
nput er system east sone of i cating data

coded d%f%a‘tdtge"r"@P%ttE“sdataéegt“ﬂ‘ég %St°“1“€‘3§etmebtﬁ?‘sla“fVF E’I“&r}“\‘ﬁh%‘r*er n said

ciaekpaitinggaiy shecomrer ysism anledsRombefosid indigatitly dataas ¢ orlakis mgpaiti ot least one
fied, Cl@aim1. 25. The nmethod of claim24 in which the at

| east one field is associated with at | east one zone
wherein spid ¢qded qaggcpmprisean {Rypdstrbirg Ayperoatipgioca® udi ng

identifying that the position of the sensing device is

tol, f [

28. V@% n'lletlﬂ Vé‘r‘n@lﬁ% eu?@ t@e‘(}?x}sf?}i Bice %eger es%rﬂég)gdea?rae rs}{ﬁé%leq;t some of
theCOdfldélg‘ar di ng novenent of the sensr ng devr ce relative to

t he form the sensi ng devi ce generating the novenent
29. ehntetyl?s oneo celzlgr%lss %56?60 anlg%’glglw 1hhe g q(ijeasq oneq'%?d is a{tﬁx?ﬁeld and the
imerprem\ﬁewa*eldeePonm@gselpﬁst spge @fé\?in@eemest Céta ighst partially

vvithi n the at | east one zone. 27. A nmethod of enabling

data.i.nto SySt r

o 7l ol and Bl e b B SRy SR P R Bl e

and machi ne-readabl e coded data, the coded data being

31. i1l tn@tﬂ&d aM? oerof limé 8254 an@PEin tvhr@ll e Rfeadt bR eRrign ch&ch&)x field and the
e step r eC VI n

'"terpre%ﬁlﬁﬂt“elt"&si??fpéer?g%ﬁ 2 F°<5’r?1°§th%'8?1"§ aé‘b*\?iagle“k ™ | catl ng
data regarding the at |east one f| el d and incl udi ng
novenment data regardi ng novenent of the sensing device
relative to the form the sensing device, when noved
relative to the form generating the data regarding
said at |east one field using at |east sone of the
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coded data and generating the data regarding its own
nmovenent relative to the form and interpreting, in
W0 b@coosiput er system at | east sone of said i NBCT/AUR0NG/001143
data as it relates to said at |east one field, vvherein
sai d coded data conprises af8l R-absorbing dye
32. 7 e BFHrdRgY ens ob¢laingd 5126 apg27 i aicinibe # degst oe fieldas apigpaturp field and the
interpretgish mtlh@s SBIRG UGt & RYdt e GEIMEMATemEnt HAAErepreveR RS Hatela bBa user
St Some of the coded data. 29. The nethod
&'ms 25, 26 and 27 in which the at |east
one fieldis atext field and the interpreting step
33, | 1‘11@ b@tﬂ&ﬁ)f@lﬁlﬂx\éﬁ r,; dide 28t thﬁ:ﬂ?nE atasamn@rﬁeld D oy g0 Akd tBiAhtBrpreting
. ge X ft % to}gctlalqus 26 and
step inclyges 5o %‘? ‘B??S"‘tghté a‘é"tpp [RGB df”Y‘@ apten Beldr awi ng i el d.
31. The nethod any one of clains 25, 26 and 27 in
34. V‘fh'e ﬁJéth&Jk# ci@in 3|3 chh%%ctfoh %ng is asforﬁ s@hﬁ&%p %orf fiefd z{dd e glessage

the interp retlnge step inclu es. interpreting at | east
includes fgpppdatg derfvRbirqm3) s e OH‘ﬁrthIdé’t 8FReck mark.32. The

nmet hod any one of clains 25, 26 and 27 in which the at
3s. | K f’hgthodco@ glaltling legtr)J of dfta lﬁﬂogrdﬁhdd[e?sygthrﬁ Lug ?rrdg{lc{ 1téﬁr the product item having a’

interpreting step I ncludes verifyi
printed s copyainingdump e m@‘alta3°“raépf“é%‘é‘ﬁ’fe§da§‘e§?d§ﬁ’1‘éi‘f"u?‘f‘e°°dfd dgta being
indicativtS€ fin i&H6® of thd ;oohuwltteﬂm, thelmgetin e msludigg tkeswpce: 33. The

. 0 27

(a) Wgcten' geﬁ? % golm%htgp gs rr} Jg(ri] ﬁ#rﬁlh F@agr?g daac ehl?zﬂm% ror g%ardhlg ﬂl%tldentlty of the
product ptpre,plu:dggmg@”)d?, W@end)quq__dslg g}g@er@tge a?{sltlgbfﬂapt&é? thg product item, generatmg the
1ndlcat11@3cﬁt@ Giu@taeﬁasWohlh ofﬁiﬂﬁo&w igand i el d. 34. The net hod of

claim ch.the acti

®) re%)rd § m the com ter s st$m an]d 851%%,} dp 1{1cha? rrrgedata fa rma{D ion relz&mg to, the product item,

assoc1atedS V}V/l[}IIQhS sensu]g 9

I OR A ssag
whereinggjd epderbdara\?@eprrsqsord%qbsqr@%tye aerdipg hé\am’f i eI d of the
form 35. A nethod of enabl i ng entry of data into a
36. ﬁg{pl t (téieorge S%ISnFH terénrde\(lgldf € éag(%om a clortnguteﬁ IS)ﬁ em vV L? EOdFCg }%%rg Bhe 8romlct item having
a printeq syffage qentdingng hamah-redatfld infornragenciath mechingthadhbld atdad datdhthe eadefiddta being

mdlcatl\Q:%tf & iB&liH of thmodﬁ@ftlthrﬂ Qhe%etl@@ mlcldcﬁhg thd sYepQ(tf t he product
tem the nmethod i

. ncl
@ e cqmurfﬁéstw%g Gt BT P g ey of h
productdieny, |ﬂ®e¢nsmgldhvrcamhngaladaitlmarr®gamd popijioh te@ativedetht proguciafemf geaerating the

indicatif RAYGHe & 8Momt BEne3ERIIRY device, when placed in an
operative position rel ative to the product item

() gréhéve%t lpﬂﬁcewter PIFeandivping thedipdicatieg day: laff’m}ae%vsrf‘atg’é frihegproduct item;
and the coded data; and (b) recording, in the conputer
(©) ﬁ%}‘ttﬁlhgn ﬁ'hhq th%I §$ngyg e1I Jggerh &q :totcagl mhtglg dcgf?t;ee ?}r]}e dslig [1&1&%&%@ Cf the product item,
the outpetﬂ?pfq sglé%edérﬁm |ﬂR-g§ug eABTiFiRg afjRlendevise #dAgrintise eqvishm 1.
wherein36id coed@takorbriods aeTRadbbdrifiGE dyehdcoréMgdo cRim dat a from a

corrputer systemvia a product item the product item

having a printed surface containi ng human-readabl e
37. i Tie oeted df elaimad @r Hoeie Whirethe eodedalnte & femerbiiomyrr! yality ¢fgoded drtaportions,
each co@lal@a ffion GeihdBliGRel of Be AEntibf thd grdtiict 3emOf t he product

item the nethod including the steps of: (a)

receiving, in the conputer systemand froma sensing
38.  dEhwimebod of pldimaator 19gn Whithethy codedrdaii fsdndichiéve ptht Ispst eng obd Ulfch@d an EPC
associathd Withikelprddb® Mm.t he sensing devi ce, when placed in an

operative position relative to the product item

generating the indicating data using at |east some of
39.  tThe methoted cldiat24 or 371 whight the fexni indisposed ob eurfg@wparreductgtym fagdim which the
coded dRRH iddRhtlV8 oftah ReheAir@R ploBgk Maf @, information relating to

the product item and (c) outputting, fromthe

conmput er system and to an output device, the

information relating to the product item the output

devi ce selected fromthe group conprising a display

devi ce and a printing device,



wherei n said coded data conprises an | R-absorbi ng dye
according to claiml1l. 37. The nethod of claim35 or 36

WO oostois4 t he coded data is fornmed froma pl uredT/Ay205/001143
coded data portions, each coded data portion being

" indicative of the |dent|ty 4P the product item 38.
40.  Tihe matbednbelaigf39 i veigh tiBodsd da®is famsgtifomts pluredityob ender dgtatpartions, each
coded ditSpdrtitel ibGide ihat&tiRfof it ideRBSIf tHe PRARE itet. UPC and an EPC
associated with the product item 39. The nethod of
claim24 or 27 in which the formis disposed on a
41.  Slihe frathed offlaim 39 irowhichtthej coderndaimid indigatinhofahledshme efad 8 addangEPC
assoc,atgdswdhq]@lpg@t,dmgn of an identity of the product item 40.
The method of claim39 in which the coded data is
formed froma plurality of coded data portions, each
42.  Clbdeethetadf anypoe ¢ficimsBei2MGS onisi i altichtle wfedtdie s iscbetarttiallyyinadible to an
unanded%ll‘.ﬁan%@dum item 41. The method of claim39 in which
he coded data is indicative of at |east one of a UPC
and an EPC associated with the product item 42. The
nmet hod of any one of clains 24, 27, 35 or 36 in which
the coded data is substantially invisible to an
unai ded human eye.



