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Field of the Invention The present application relates
wo eooreaeshi ft ed near-I R dyes, which are synt heP€CT/alUkgo6/000780

accessible in high yield and which are dispersible in

an aque ) | oped primrily

fo provitesaltteB P Sep ik BReti S MBI ARSC BN EBes!

for |nprOV|ng mater solublllty or inhibiting
Field RE 85 Apdnggu!l ar i nteracti ons. Background of the

Inve tion 1R absorbing have nunerous

ap p| RIGspI, ﬁpg)hcagﬂlcrﬂat%fgo I&gf}iﬂieglneaf R ey Iwﬁ;gh gﬁ,gzp’@ﬁ;gally accessible in
high yield argll whivh iateidagprsihleSpiraay geoud inistese. ft hdsﬂaeslhﬂgvelop\a‘drpﬁﬁlﬁdy to provide dyes
with galttég g{nﬁmﬁéﬁﬂy, Hﬁgﬂlegaj E\'Bﬁ.*-é W o—s& qngxgo Elnﬁnép%olecu mteractlons

appllcatlons to have strong absorptlon in the near-IR
Bacfrodnd @f #&insati@n wavel engt hs of sem conductor | asers

E)g \%(Eaé)?&&%%@n h%%dl%erauq %608168%0 sQ\q] as r(%tlc% reccgrl%‘lmg eycs:%?lsd thermal writing
displaye tases| Tderse infirags el photograply emedigal apmxgmoeﬁ aaﬁprmtmm{ml%n it eﬁelesmable for

the ﬁﬁaé’ded\ﬁl)theﬁemﬂpllcﬁt@hsﬁﬂhdia SoRNALEEptoh Bde dirQR @ theASkidn RvBlengths of

semlconcFuctXr lusseres g %Eet\?feﬁg B;tout%sjd'l ang S&O’O |n§2 Og ergth%% rtT\g gn %)ﬂltk{)(? :ﬁla 1000 nm). In
Optlptﬁ R@Ofdﬂfa@d@@lwya@eexmde giélmm aémalllimo ﬁrsq;ludg (GeallAs) ayid@rdivert ihosphide

(mp)rdmmwé;sa@Jl&rymsddasm%meéal arly inmportant. A famliar
exa

this techn pse of prin
iy T MBI R A S
of digitplanibragtionon pringeh) Girrs is@ers odariz irgrebriawit. tAfaailipr@rdnipteLolf uis technology is the

use Bf IQQH:Q tscﬁﬂa@le%ﬁ}r&&ﬁk @aﬂ c@&eg El‘g%icgf}]’ ﬁp[%tott%@ oﬂgﬂgg us%&ﬂated w1th a

its i entlty price etc. Bar codes are usual y
Pa“ﬁ‘m“ awif% e e s Eiopiee G ueh k1 T B, B codes are
usuallyiprigred/in $inds Ioﬁwshblegcfmk fok,and detesiedumning visiblEhight $6:@ A R@finer. The scanner

typlt:a}ﬁry) 'c&ﬁﬂr 53 aE Eﬁp ij 1§s§r§f ?Q ﬁfeﬁga%: §J§1@1§ %1‘[5 (hght%f 638 \ﬁelgﬁt sourcap and a
PhOBﬁ%lt f6rcdé1e1’tm$ &ﬂe%éﬂléétﬁl%'@ dyepfuftehie frpsy meﬁfode Bk%aékdeefylé@ in, o

exafpletvab03074618. use in barcode inks are descrlbed in, for

ex a \Lve%er M%gl/ a?ﬁféa@l%%s of EI% tec}{neo[oFY e;]g {%Eu';]lg' tﬁ?@ esua%ﬂ:%o have a

|s fe secu
baf‘iﬂ’é% Pfrcﬁllfr wtelligiblg ma pﬁatre%félean indrthapis frevisibleriq the malgfv@ye but which can

bedm&kdlm;germ/rdrm@h with an ink that is invisible to the
unalded eV

ﬁ{l esp%n imrs)mlflamél qvp%;]hcatlon 0{’5\ (ﬂ:{ect le 13\(3 Bl?l% gxg ity wtoglﬁt%\{dentlﬁclatﬁ\)on systems,

anda@s@@wamn@gq” A “Spstiebel" ke stemsi Yetpree DRELS 2ge described in the following patent

apphéiﬁ&hfslaillofimléh% M@Bﬁt@@here@m} &&pgei al |y "netpage” and
'Hyperl abel (tm" systems. Netpage systens are

described in the follow ng patent applications, all of
CroggRefdnengase | ncor por at ed herein by reference.

Var%@tﬁéﬁd%? }%feﬁlg Qﬁ%pp\!ﬁ{ub Rl dTE kb ﬁg§nt n§¥1§fo§ e d1§&5§ed 1n the following co-

aratus rel atln to the resent i nventi on ar
Pen%? PPiaes figd byibe aPHF?“b% %Sﬁggﬂ%oﬁsﬁ aressgt smplisttio:at i ons
fil eiop7d he appbietant /400843 gneey/sfs,1bhe poesBnds
app tkpn: 876, 84
09/ gé7%§11§§7) 09 %9%9 9}%@93?59 395%%301326%57/5*3% 123
09/ 875168 09P%751530 o@?@?élﬁas 0YF 5288 153006P48%B. 415
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ooy SLT5IES ooPRBE oB/BT3a) BEdD DroodeaRe (i
09/ BB754%6 09P¥F32P30 09/575,145 09/607,656 09/693,280
09/609/132 09/693,515 09/663,701 09/575,192 09/663,640
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09/ 608. 022 09/ 575, 181
10/ PeP8E%7 10?93@&5%323
10/ ®RT5A81 1002821509

10/ 557898 10/951425

09/ 7225174 09/ 721,896 10/ 291, 522
107698433171 9¥99944° 4709968984 819
1029296825 1079231 519 1AB1291, 575

atpess (igih g0
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6, 6H12985% 10/ YUP1E25 10/8H1LS 10 18/20675092 107U9Y 542
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1o/ BOpE8L )G,
10/ ¥82P1.3%4 10163%8,5823
10/ ip1 600 094 3403

oo/ 8581385 00/ 637525

09/ B781.3B0 091®%%,51%69

09/ Ryfees 3459

gb? @9%‘2'(??9%6

10/ 33,5450

09/ GIV3.9%0 09107213,6892
10/ dofohy 887 106563 5621
10/ 659,027 10/ 659 026
09/ §83>2%6 09P8Y$ 341
09/ R2R22A55 096.3BP3447
09/ ¢ b,7893 09422888
10/2911366 1o9ﬁ91:%%3
09/ ¥781.38lg 09pB%P549 24
10/ @921 507 10092D3,17118
10/ 8 10 5
10/%%%%@%8 10?@%%7‘%4
09/ BISIIE2 099%PS 34172
1 05 ®%b3 76 100523 447
10 10 714
10/g8Lctp 10U
09/722,088 10/291,578
10/291,503 10/291,469
09/575,124 09/575,188
10/291,718 10/291,719
10/291,715 10/291,559
10/410,484 10/683,151
09/575,172 09/575,170
10/291,547 10/291,538
10/291,714 10/291,544
10/291,824 10/291,713
09/693,704 09/693,510
10/274,119 10/309,185
10/778,058 10/778,060
10/778,061 10/778,057
10/793,933 10/804,034
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10/815,644 10/815,618
10/815,634 10/815,632
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107957 se3 BPFT 011590/ 981 e
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0982500 Ll 1631 160
610642.5542 618125694 61622,3999
6194535 O%/E8384.87 9153600 155
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08928955171 09927384 8580900, 142
18293183724 442980 512095391, 554
09/ 693, 301 09/ 575, 174 09/ 575, 163
097B8Y 473 0872992 0879Y8574%. 141
0/ B7537.68 09378225 1726091383, 514
gEhoere 02t Sl 20
09#25:15> 188 BY77346 862 ¥GRP2D, 441
16929856719 8972923 543 14071291, 494
gt 10iaty cob.gans o
0V HIEN70 0BITSAE 17109OBETSE, 161
1652908538 72292y 717 odifh a9, 827
14531244 (ka3 541 049 354 584
10/291,823 10/291,560 10/291,366
10/274,817 09/575,154 09/575,129
09/721,862 10/120,441 10/291,577
10/291,543 10/291,494 10/292,608
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10/683,040 09/575,189 09/575,162
09/575,171 09/575,161 10/291,716
10/291,717 10/291,827 10/291,548
10/291,541 10/291,584 10/291,579
10/291,545 10/291,546 09/693,388
09/693,336 09/693,335 10/181,496
10/309,066 10/778,090 10/778,056
10/778,059 10/778,063 10/778,062
10/782,894 10/782,895 10/786,631
10/815,621 10/815,612 10/815,630
10/815,640 10/815,642 10/815,643
10/815,639 10/815,635 10/815,647
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10/ 291, 824
09/ 693, 704

wa o2/nd2981 9

10/ 778, 058
10/ 45535

10/ 84S 5687

10/ 291, 713
09/ 693, 510
10/ 309, 185
10/ 778, 060

10/46285.

1018315,6687
104 §d13,645 8

10/ 291, 545
09/ 693, 336
10/ 309, 066
10/ 78,1059

94
18¢‘¥§1 21
100/85%1%540
194850532

10/ 291, 546
09/ 693, 335
10/ 778, 090
10/ 778, 063
10/ 782, 895

09/ 693, 388
10/ 181, 496

10¢TA82@6/600780

10/ 778, 062
10/ 786, 631

1938420 612 1981515 630
108855 642 10815815 643

}&éﬁ%% 635 149(§46. 647

10/ 8415846
° 648 10/ 815, 641

10/

|RB%%%5éE%10/§%@5éh% 10#%&@6826 1@W§%é2%17 i@ﬁ@f@9620
10/ 885625 104A@W5,6843 100/8552633 104815 619 10891845, 616
10/ 10 36 1 49 609 10/ 815, 627

Lo Esdet [OhEORT0 10VBEERT] Wi 53 10810 aos

10/ 815, 629 10/ 815, 625 10/ 815, 624 10/ 815, 628 10/ 831, 232

10/ 83th¢ @idesik B4 0B8B&e Bo-FeBBinSHentd/ Pdtéhb Buph&Bonk Qfe8R3rparad herein by

refoldlg, di scl osures of all of these co-pending
pat ent s/ pat ent applications are incorporated herein by

ref eneRe&al, th@n&ﬁ%es&ﬁém reh%ﬁ)g Eﬁltpﬁ)tﬁg?giatfls%g H&ﬁa%' ullt§§ct191pw1th netpages.

Tht he pr Od%lCt i on

TGB! o1 8bes e AGUEBY of S G Ebch e Firgeasive veb
pagpy Infrireddionis enrodidrva reych pageasing ik tvhivhis slbstaminky ihvikile to the unaided human
eyeI @ﬂeeﬁlﬁcﬁolw\{\%r Vﬁﬁ) tl[%?eg $he Jo@édoﬁa@tcéno& e)ﬁ/se?ngoagl (% 1&ﬁ¥ ;:Jxé pen and

e usin ich is substanti al
?dd%ﬁ‘eﬁ%ﬁ‘ﬁwyg% The ink, however, and thereby the

code Q\c’(ﬂ\&tbalionﬁ: afd lpeerisils &Eﬁclbgagcﬁiﬁa}dﬁtchﬂ(adl l;vyh fhﬁ@@ﬂ 8 Geqsinformation
frongn %(%gl é{gfegelt]: {cledtrgf’%gﬁc G som t I V& eixE W{lﬁenq)y band on a

p e r ea C page
netq&éﬁwm%yOberaéaméﬁﬂy rﬁ@él%l??étambwn? °t°ﬁ1@P"f“Fé tt%mléhfolretﬂagf system, allowing

forsd @l filled i QA’ Gm&%miso m@mﬂl&& VRbedS @Y ¥ Qétpagé ha$ %gﬁutfnﬁz[tﬁﬁ],y verified,

allotv%xg og}ﬁmerc 1ons% l()je sgcur ?yaut%o zetge may be automatically
nize an con vefcfto conputer text in the
n et p agss/ase herfountptionwh micl merpagetnetwuét if tufl. by imay prbyide a paper-based

useOhiB@ke tﬁ)@ﬁﬂlﬁﬁhed SEA{oh FREREN FQdesON a net page may be

auto oW n e-Cco rGce : .

1 andaPre il SEE PR arig St Mt S IREts et gitpretrenes to
an quiige degstiptipatof bopagn Thhiouhe aaga déspdrgen inataininkd pegsidnily by, a netpage page
servE €ie desqu?dbh Q&c&epﬁpﬁﬁﬁlg’ BRI & ent JHE E)Iig@ Ciffclbdhe text, graphics and

nformation and interactive services. &

imaf ﬂb 211§°e e&C& RS 16 TRPUG Flemmers o e Mghdpeguttens rhperiiis-aad igput fields. A
netpagecpllows)markings siade withtaagrgae pani oh fits suethice tetR GG tindowAlN cOiirddagd processed

bytgee&&,géeg%sltegln of the page. The online page description
I's mai ntained persistently by a netpage page server.

The PRYBlRETRFF [5e1 GBS CFPDh 8t deteriptioni Hpwevpiaydatovagut through
othapwisd igenticabfagds htebepﬁbg@ulshd’clpéabldieﬁb@eﬁ%ﬁgne(ge[ @it pge @Bifier. This page ID

has Em%tspreclsfon g)l d?’s?mggl Jt\'fvé%gﬁ vgr%ﬁrrglf: Q!R%er o? ne rre nt s on the

page, tons, |nput fields.

A neﬁﬁ?&d@erﬁ}c? EMée pras Rﬁsﬁ@§0nrfﬁ€#@°fiﬁﬁ np mmt(réﬁgaﬁé tagcifientiffes the unique
pagé bSwhitH i apeard, @nddBer&y Thtlirt AN € QHHeY the B WERBtBA Arhe tag also identifies its
owiPlo6s n%%%%' png\é t he net page system

Tags are printed in infrared-absorptive ink on any substrate which is infrared-reflective, such as

ordinary paper. Near-infrared wavelengths are invisible to the human eye but are easily sensed by a solid-
state image sensor with an appropriate filter.

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

image at least one tag even on a single click on the page. It is important that the pen recognize the page ID

IRBO14-PCT
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Mul ti pl e net pages can share the sanme page descri ption.
However, to allow input through otherw se identical
W@ages02980 be di stinguished, each netpage is asBCOAB08/000780
uni que page | dent ifier. This page ID has suff| ci ent
precision to distingyish bet ver e nunbe
andé’f’“??&t°ﬁ§‘ée&smte'i%%ﬂ?ﬁw g#‘& PERCE Y P’ﬁeéa"B%{’g‘ S‘?}%%S %Ftaireo"ﬁ“’f gorrectably
enc@lad @bl them partptly wleed td suface Tmage.ag | denti fi es the

uni Qe &ﬁg& ;ﬁQz s%ér%mta‘ns QQIH@I% rp§’ge uﬁﬂgcetfa%gcﬁkﬂ){nt d netipage allowing it to

indirectly identifies the %P description
maigipi @ qiefastset oleserisrelidwiupoRr fPEnidl s qﬂefg%escrwa@si%aﬁaéh printed
netppgd. nt ed i n i nfrared-absorptive ink on any substrate

whi Cﬁ?ﬂ abelmlt‘[ @rtrgcg nfaﬁfolf §%\[ef‘b¥0%k R&g&& %tg stpa?%)fn %ﬁgﬁ rHyperlabelTM

ntrared wave S are I nvi Si

Syste%ussetl inyps@ledasi m@ﬁr@bne&a@ 14eg te gipdt lé?néfn mipfctsisps Biis has the
significhd) adVan@@ha [ dliakethé edthEsurfadd df AGprodact 36 BS &fzedYor ANsigdftRat portion
ther%oqg\%%?nlﬁ { n;zuc?jgrn{gl oﬂ ﬂ{% greaﬂ &eg élgoef tlpe dducq S Ipacﬁcilghné or gbeq'né%?fthe entire surface
of apEedyelge tapge iompitaggla, tb@rihff eﬂemafpcel Oéé@ praduct depymretraffec tite gbility to be

scanbbd 1. 4 éagum;att PAOS the 'Ilhemf@i'ght\dls&lv&ltacgg @mamang:edeg @dluanitédnkmhennore
s are suf f!gjﬁl ent

Ta r
o 88 el i Ao PORubE el B, TR e provens
scampinggl e click on the page. It is inportant that the pen
I eCogik Wp&lh&lhﬁ%&gsﬂtsgf L(R@Q%Q'IEP e 1RAEn QR sﬁﬂfa@@oﬂrﬁroﬁﬁ(@&ﬂh optically-

eraction wt nce the jnteraction is
read&@sfwﬁ’ie fESTRGE Yt @gseftﬁ%? FegETiP o BB AR B tirateg) sprgiemn. they are
refetréreimap anhtied Idenyifitatibre@RINY tapo EauhrHyaerebd%mquuth dlemigibiag product on
wh19ﬁ9§) Y@taémely%r@c'ﬂ Sheflic Wi p%t'l@ct R Sr fh@ e chl?mgl}pé’nco%gg |éhtrogate ID

nerp ow ng it mai ntal n di st
whifigp & “5? 1%@@?5 %Bﬁnﬂecadev‘aq ey ﬂoon?p Ftch el ptomIy Fgnifies s ow
posiierg en demffacptolf(ﬂfe frainct d@mhtopprovidectle [ASIBRAGR. consumer benefits of netpage
mteE'XtR&{' abel (t m is a trade mark of Silverbrook Research
ustralia. In general, Hyperlabel (tm) systens
use EYPGYI‘WGIF Si 95 wplied dyring prpdugy Ay Cagterg ghdie P8 Stné digital printers,
preferably] tkiey pritk@d) tThdsy may po Sdie6 tinfrate@ rﬁkmt}ﬁl@l Vﬁhldhﬂﬁmﬁ lﬂ@ tags after the text and
grap% CQP%VE Ié)g 2 rmte(fj't\)/ 4 era gatngd r(])ﬁlt 'cegrategl ccaour Sllldt %l%sr?ed L ?ars WthP print the tags,
teXtﬁ%ﬁﬁr@PéﬁS %ﬂh@Tﬁef@FSly vv| t hout inpinging on the graphic

deSI H{JbeﬂszeIEWQzarpﬁé)ditéaéd lﬁlnE @ﬁﬂl@%d{l’aﬁol% td BeR@kds"Gcept ﬁsm% R8ight source
ire surfac 1S Tagge
haV]{lﬁ an appﬁ)grl e ne ﬁﬁgzteﬁqusncg O'l?l r %tg S(BIFCS gg ea]&%g &ﬁo? I}acﬁq‘g%]&ste 'which emits

light ¢t§30ahn)lorltsaa)tl@ apEElZcanned i.e. a significant part of
t herlbinAR f&égo?nk ghin &M esgy %&B&r@&g ﬁlaﬂﬁvﬁfﬂlesﬂRthlet@ctﬁﬁrng@ gl% §n ilm%ortant

elim
°3%ﬁt%?gf‘raéﬁﬁ?’ﬂ?ai%éld s(YﬁtmﬁW&ngos an 1R piroig B o T fafgnaaalsfactorlly
mth%:c stvamgelt shpwiéidently mees camberg critdchus, hyperl abel | i ng

congy st sc&{patggwlmlg(@ hfkge portion of the surface of
a pr.oduct wt pt i caIF readabl e invisible tags. Wen

t hel® agsc‘l’fﬁpﬁtfbi‘hiye"ffhéﬁ %Vetw% Adugeus sphesals ped Brinkjehinks e

i nf @i@r e dinspse absbrginn it theyeadn a-redfegibs @4. 100 toas0d by ar ed
i de |f| Ptg% ch Hyperl abel (tm tag
unl%el yge?%ée%t% s ﬁwgl@a%?o gy@t on which it appears.
TheM ag h@%fasa‘leﬁisectly encode the product code of the
i t ey orthéﬁnamym@ncode a surrogate I D which in turn
idevu* |Zer orIpowtglrwoduct code via a dat abase | ookup.
Eac als SO op %nallyldentlflesms own position
on {hi slsrwfca%@ar@tfacwllqe product item to provide the

dO wagt r eﬁﬂérmmﬁer Qﬁ%ﬁlfeﬂﬁleﬁlaozfndnet page interactivity.
| abel s tF‘?‘? are, a 8}& b urtj qﬂ{)r oduct manufacture
and rpRREg gy *H‘S STefhgﬁ SR @pURtng, of er abl y
inkjet printers. These may be add-on infrared
IRBprPat ers, which print the tags after the text and
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graphi cs have been printed by other neans, or
integrated colour and infrared printers which print
wo b@7iexys) text and graphics sinultaneously. PCT/AU2006/000780
Hyper | abel s(tm) can be detected using simlar
technolo 8arcodes except using a |light source
hav Ry 051&3F F?b&tt%dw@%mldrssF?déjehf@wegﬁmor{sff@ﬁllm@meast some and
prefeably aléoﬂ’m:)ﬁbdwe cidietizaSieh inkeardflesimblERAbAS cthat@ipagenhid Biperlabel™
syse ts light at 830 nm or it may be an LED. Fromthe
foregoing, it will be readily apparent that invisible
| R SeredR st cPRacialyavailpbly FayoYaFiens sourssTrish asfipolisf Products, Avecia
hmn&ﬁﬂagehﬁﬁdbtyperlabel(tn) systenms. In order for an IR
abs t%é 2,52519894 '3 rgb% 'c(ljso{] {- Ib'ilosdepSﬁ% 11{ Sllllckaé((:)}ng [ é%/i mggl-%ere pﬁtgz})(icéanme a
qed@éﬁﬁaqymmet 3 miﬁalxﬁi c¢ mppilthﬁk]cypmp 1 icormexed napl]lt]la)ocyanme a nickel
dittoMRp 3k arhth_nwm@imct Dfethift @inBou &in BAILERKErSRIdvent s used

| o PR G S par T Rm B0 Ryl oprepyons g we
netpagepr iFipesipsi 1 yystging iNppagticalrseompieicialiy avéilaple bidgh pfiast: imess{fer from one

or thoté Jf tHe rﬁﬂfo%h’ pﬁ)Bl@lQé bihsbr¥tion (a%\zévélenéﬁg Ehs@fabik Q)Wdét&&n@( §3r-IR sensors;
nuf act ur e; adher es

poc S R TS iR S{ofmsnl UG RY HcHFP g e visl
pariyif the spgbtrubpl eedi ng of the ink on printing.

| RBQll awgﬂé%%eﬁleré ﬁ‘lamldllagge kﬁ@m&?éﬂ h&}?ehlnﬁs ng&%ce;Lng Qonlegoraiingly

and ink npositi ons eas
felﬂﬁ?‘/ S‘rléfﬁea‘"ﬁ?af/ Ofaﬂ“i pa%efpr‘Pﬁ%W’ébo‘B\Fé‘ Ieﬁl}et%’??fgbel SHEH;: R Baiggtpof a product’s
packkgi mapbepritied @itngK i@viEblt ink hipaige e@élﬁbll!vlﬁ@ﬁiﬂle&hw{hé tnRhsed is invisible
to ﬂ?ﬁ‘){ﬁél&q!é (5] a§@%taﬁan9\é§%reﬂﬁu%léggﬁr CI al l y aval l abl e f rom

varlous sour ces Products, Avecia |nks
andMereger. SkishRrintipgipthe mée@dm@s &9 sengresnempipiggs ad Hyperlabels™. Inljet

prirBifd v ﬁﬁferr&hﬁﬁﬁﬂrﬂp Fdr R higtGspted Knda&NEkEt. Bikjeidni@ aﬂé’%ﬁbltyfvfa%ﬁbased for
reasBﬂtolP ﬁlv%&){ Ehﬂb {A%ﬁl{y ? ﬁ))%a&)ﬁﬁ)qn;p Iﬂntt e%lng %Xb%ﬁ: dg phnters the ink needs to be

yani ne,
rapﬁbl mﬂ()ﬁ@ri geipa ﬁlie m@ntmaprmees@tlls renui Wp@lzetwe of thqiniadriring teprinting process

nec%ﬁfi{é@:ﬂﬁd&r-b@seﬁfﬁik bd)lﬁ}ﬁSlﬁdﬂM&Hiﬂgl? fit 1%51?&515 klﬁﬂﬁeslﬂld%s hifed in netpage and
or, ar ﬁe S C

oG AR il e S o B Sme e £4re gk win e
printfet page or Hyperl abel (tm) systens. In particular,
Cco ”H%GEE@L‘SQMlapN@HEIﬂ&t & I@&Qé &Ed iR Bétpa%e %Ettem§ IE‘H& Y L8 Ebsorb IR

q or nore % | owi ng g abSorpti o
e ‘§?°“\%}d\/£eﬂ‘éeﬁ‘at°ﬂ‘§m‘ﬁm§‘mt& FEeqf‘fa]FY ?fé‘%eé F‘?n&ﬁ “’d&'ﬁ Iﬁ@%ﬁel’m%fefably the
ink shonid omgain qoiye whish hustrbd stbngiyor thelfrgpews oftthel IR tgpsdr. Mcagdieh e dyes

use§ﬂ lné’t&-&@ sy§t¥1§§ ﬁgiﬁd ab@grb Hﬁﬁéf)piﬁ B ﬁQ)L.‘ﬂ{ llg%lglkl— ﬁg§ ’966%} Rido }mq preferably

Vi si b €¥ he “spect r um
7““%%@§ﬁémm? -@Mﬁﬁytbgmémiarge nunber of hyperllnks on
oneWjih the ariigateowil@mpdanshi omgdtmgeraah HyperisteN™, itaFodid bakspallodesirable

1o dt:\t%ﬁ){) B ﬂ)qrecoﬁ Eﬂaaphg e\eohkﬁ E}IBG f)r%ﬁr 8] l¥gth|§7%1d e I cﬁgnal gcal;g,)agde which is

a“?%¢%?@8“ﬂﬂ%h the |nV|S|bIe i nk. Thus, |t |s especially
desirable that the ink used is |nV|S|bIe to the

S Hﬂﬂhgﬁghﬁ&ﬁmﬁnd contains mni mal residual col our.

In a first aspect, there is provided a naphthalocyanine dye of formula (I):

IRB014-PCT
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Moreover, inkjet printing is the preferred neans for
generati ng net pages and Hyperl abel s(tn). [nkJet
w@eoono2ego i s preferred primarily for its hi gh-Bgpat2@ed00780
| ow cost. InkJet inks are tygl cally water-based for
reasons of |ow cost, |ow toxici ty and | ow
flammabiliry. In thernaﬁ“b» &#ﬁet printers, the ink
needs to be rapidly vapori during the printing
process. This rapid vapori on of the ink during the
printing process necessigea pwat er - based i nk
conmposi tion. Accordingly, i s desirable that the IR
dyes used in ngappage gand .noe;\ﬁbel§dn) |mks are
suitable for féx ng /| nt'\b aqueolis jnkxconpositions

)

et \IR:dye~ F
systems is thakﬁthengusN ) IRyradlagyon at a
frequency conplenentary to e frequency of the IR
sensor in the netpage pen. sfesably, the ink should
contain a dye, which absor trongly at the frequency
of the IR sensor. Accordi ng the dyes used in
net page systens shoul d absork strongly in the near-IR
region - that is, 700 t&®iR00 Xm® preferably 750 to
900 nm nore preferably 780:@0 850 nm Wth the
anti ci pated w despread use g net page and
whdsiper | abel (tnm), it would be especially desirable to

Mjggmghggmpmjgmgﬁpst near-1R dye which can be prepared
ds on an industrial scale, and which is

aé‘égg‘ﬁf ‘ﬁﬁqpﬁ)“df“iﬂ{jfﬂe"@@ Bon wdrogthbry 2Pt he Invention In a
X if sele@dd fdSIE Sy -NHer e |s provi ded a naphthalocyanine dye
Arlolr2 ngsr KP | @s g:‘;)AF | g%r Fﬁe selgd[éd%m geny nag I ,ﬁaa%i}/%anyl pyrollyl,

gr gup |S abse
thlosbﬂnwécqa@d»fﬁr o Hyd%g’enAorAlé@dlAZ laink gptlynallxsqbﬁlt@@il véithtled 3,4 or 5

grotigs Qh8 deacBeriilp beh@'hldepéfdenlly se‘?é'ct%d frﬁﬁ 8. 2 eﬁi(}fff aCl Naﬁkoxyﬁélqz 141, Cr.1y

and Ar8 are sel.ected from ph eny ) ,
W%‘&?%nsﬁgc%ﬁweﬂl’r yPanothilogi g - Ydﬁ’é)élﬁhl{%}lf S}&r 1NR zlfromh@,yh phenoxy,
~CARY ~CENR, IR, -BOR" 2MIOM" S-NIE( OV *, 0PONR'RE |I-CONR R, sulfonic acid, ‘

d th 1, 2, 3, 4 or 5 groups, the or each
Suﬁ%lypgcu %}yangsulﬂl édpe)endent ly selected fromCl-12 al kyl,

dE@&m@Qﬂﬁmké%WOWEl 12 arylal kyl, Cl1-12 aryl al koxy, (OCH
R?@ﬁiﬁga&ﬁ%uaoyygmglamﬁlogen am no, hydroxyl, thio

 SE g ot S IR AR

- CONRioRly, at BENRE BEAr', 2l ASmrh AgcAd Arsntl Ad i sobstiwted wishh bydrophilic

oaansim@m fsaﬁﬁ%&@asu%macmaﬁ &ta%aﬁ,ﬁmﬁla%ﬂe Rg todS%QO Ris
an are

%h? 0 Cl-8 al k

in dgﬁéFﬁﬂ I%QV tg%ﬂ’r%* E PR FSPR ink eqrappising p gyp|as described above.
p he gl thidraspedi.aimytiresédt thvdtial degviides z@mﬂqeopraﬁek yompétind ga@thead efluid

conﬁ{unia‘gtén wﬂ{ a% leasﬂ;rﬁ ml(?‘%sy y rxfg‘gvﬁerfiﬁgaﬁl' at 13‘531.7 on@ﬂnﬂi #rgonl &)mpnses an inkjet ink

substituted wt I C group, suc
as desqribedAoxe-aci d, a sulfonic acid salt or a sul fonani de
gr omnp.fourth aspecs @2 PrRebnBiSREENN provides ap ik S@thidgd fonea MkjeOfrinter, wherein said

mk&@?&kq a#ﬁkkﬁﬁﬂm9§0ﬁgg¥>¢8|ng a dye as descri bed
aspec Re present invention
pr olfiadiéy asawt ithg lejeascpt %WP"FW@?OV@@W[?FHS@A"WW&% pivie At dvecibled ahove disposed
therbdnUi d
In a sixth aspect, there is provided a method of enabling entry of data into a computer system via a
printed form, the form containing human-readable information and machine-readable coded data, the coded
data being indicative of an identity of the form and of a plurality of reference points of the form, the method

including the steps of:
IRB014-PCT
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communi cation with at | east one ink reservoir, wherein
said at |east one ink reservoir conprises an inkjet
WO nio7as98escri bed above. In a fourth aspect, tPEI/AU2006/000780
present invention provides an ink cartridge for an
i nkj rinter, wherein said’ink cartridge conprises
o 1oyl ibingost S ED odiripsotie Sips e e grs e identy
of thelfermmné s pasttion efvientnsiogidepiconiatiedo the f;»t:dnSltersameg fesieé, Mfjendplaced in an
opefif p%éud?x‘?éé‘tfvé bad f@rmogéﬁergmgmgﬁﬁféatﬁlg BiAARg o {;stfglon%é of Il coded data;

aspect, there is provid entr
o | HaR et e AU B Sy S HHA58 9 o APt s and
f or hitefpBatihg finthe @ mputdrayitefnea (badd banei o the mBiting Mht=008 d relates to the at least
hi ne-readabl e coded data, the coded data being
icative of an identity of the formand of a
Whe&ln‘tﬁaﬁll cpqeq des copnprisey a@AR-BLspInG oy apfeseried Foovem  t he net hod

I NCOPtEbnATY, thd @ leaskt &{Bfﬁelﬂfs asst&BﬁI&sﬁ&a@ kohb Bﬁhe fbﬂih B Rentifying step

mcl%é)u%rg)gen? érmg gmt t}? ptOﬁP Ol o¥ 1516 %en%m)g de \?ufc’el 1{11\91’:}?11 t}{e ag ?ehsa one zone a(!)p{tlorgarqy, the

den orm-an
indiggting ¢t inclygley wela@wa@éegp@mamwe@t@f thiy @nincgrcmlcetrﬂ@we to the form, the

sems@r@w&@ge&eavmgﬁe mwelﬁsht ShALRE atl mst@&n@m{e a(tdea'@atm@ idEriﬁ%g step

il peiiint Basb Rl TERE Boe taae N TR RG: Eptpre sne
t helngoemputh espect yistedrprevivgd £ methadtolfi enablimg eaxtof drtp ittak egmpatkr system via

a prknee@%erHeefoﬁﬁ &hﬁmﬁé hd:nﬁﬁ-refa@é'bmmfﬁfﬂlgtldnQﬁcﬁﬁ&ﬁﬁ&ﬂe%la boRedt 38, the coded
st_sone o | ndi cati ng data

cas g oS b STt fed G e Beo SIS TG e ai
codeckidag a tieanmruies g/stera and| ffemedsiBink devipe dyicatiy; debe sxgarditiettle at least
one @i@lﬁ‘éﬁi 1ncg?ﬁﬂg %@énle)ﬁ' datg Rgar@{lg xln&/"él%gnt Oftfe SfGIllSE'l% q?vll(!% relatlvehto the form, the

associated wt | east one zone
sengingdRyiges %“‘1‘1 §1°§‘idéﬂati"?f€ thy é‘?q"i‘ggefledﬁﬁﬂ foe Q?tﬁ’ﬁgaf ‘W&tsalti Pfdeast one field using at
leasp@sie bf thacoodd dath @nd&eﬂe&tuﬁg}hﬂﬁwré@rdh@ ithvirthdverhdaere@five keBsSform; and
oney, r%g %Lé 0%91 térgyste&hﬁ leaﬂ gcln%%tf .La Lﬁc%{u% dla 1yr%I s to said at least
nove Yata re I'ng’ novenent nsi ng ce
onefigliat i ve to the form the sensing deV| ce generati ng
wherdiEsaliRY@ERIA cobliisds dﬁSlk-Hl@or@Ing hﬁas es&dBEabOfe. t he coded
d at aﬁ‘% nghe eg seerrllslglfgfd vice gen%rtateep the n(é\'(;:%grllt Gga e ntit léafst s%meqofghe coded data.
Opt@afrﬂw thd 4t iﬁaWItelﬁﬁlﬁ lstaﬁ‘é‘t fieid 4ng ﬁls@ntmetmz em@ncmdns @n@émeattlehst some of

the ﬁS\Qﬁl@ﬁt dath 13Q4x€ O!pﬁ?onﬁlnyHé £ ekt anermtdh@ﬂdrmmgefrémbbwagauﬁ raﬁerayleast one

Pl B B R RS P KPPl b S R v
a chagkaerin @pmcedwatbdt @ legd glred’leldwtwgnmre figl¢d atddheds¢rpreting istagincludes verifying

that'aﬂgds&@ﬁﬂa ¥@heHhovahent cﬁﬁ%pre@&% a si e OF a uEel? %sécﬁfemwltﬁhag sensing device.
recei vin

o #glfg pcl ud| t he stﬁ%?dz t

DSBS 05 e SRR 70 9 PO end i Ry Reloces g ggoee o an
appllatien assegjeeddvithghetabin ftld.| péistallyo rhe adtioefiedld &n G mbissibmegtion field and
the ﬁaps\ga%%@meg m dgtagﬁceq Al am@a\s@dﬁs Brher® dldtoﬂﬁe 1%1%{15 i ng device

relative orm _the sensing device, when noved
r el Bap %h‘fll ?fpich dege &H‘ﬁ“d@%‘i‘w‘éi’ﬂé‘tdl °f @ﬂa‘elﬁ% Bzt of dfteigig e dprpRyter system via
a préductdtem] thd @editt itexn Bavini @ pantedSiitge edntalnéig Stimmaeaabdf infbiition and
' {
macRCEAAT LA, BB Ml AT ol SN AP obi e method
inclpdige teestppinfer system at |east sone of said indicating

(a) dat ﬁce’i&ﬁngl fa tHe@bifuBS sybtOm Srill febmard srﬂémgaém@ Nididatin dete rep@h Shdlidentity
absor

of tlg é)goglrlccf (%e 4 %18.66%\8/ ge&j&? when L,j{?alcec{1 m ?IhOé)eratIVﬁ g?shh&g {fg%}]e t%%e product item,
gengyeting rhaurésattna datresing nfémt serad <z£ thgspded dai; addeast sone of the
(b) CO dﬁ@or&’ﬁ% B the CRhpuRR Rhted and BRlg &b idRARE 4. Q1) ﬁlerxhﬁioﬁjrelaﬁngQO the product
e text f d and the interpreting step includes

“onverting at | east some of the novenent data to text.
whe@pt seidradell ata dolngrisad an[i-alsbroop dyefas édsatibedsabavedr awi ng fi el d.
IRB@pcDNal |y, the at | east one

onerﬁ@l
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field is a checkbox field and the interpreting step

includes interpreting at | east sone of the novenent
walaiod/oes@ check mark. Optionally, the at | easPCDAB2006/000780

field is a signature fieId a d the interpreting step

i ncludes verifyin st sonme, of {he novenen
dat & 4% aé%@éhﬁ%‘ %gﬁvgﬁ%t %ﬁﬁ@d Fensplini pfricye ot Rd cmuftr system
via b hredisEiesi thgprobivt it hay@ita poned dusface tdn@rinidg hineastadarkeinfometich and
maéhﬁe-?e‘ada@ﬁtcbcﬁmdgtd ﬁ’mk god@rp&jat b@]ﬁg iﬁlmgaﬁ{‘leocff % gsb&“ﬁlppll A 1%&@% method
sendj ng a nmessage to an application ass ci at 84
inclidipe thesfPH9f fiel d. Optionally, the action field is a
(a) f or recsvilyingiwicanpuet tyisem afid felth samiig Hdvie rmﬁc&ageiaﬂa PghrtlifleBe identity

of t§ gg'}clﬁhét ﬁgn‘rfl ﬂg%gﬂsﬁﬁg ﬁiePl/fcg %xg%tlac!edetﬁg'n oggﬂ%e ggsq% dpfla dtge tg th(gf ﬁ)&tg? item,

gen@fﬁtméﬁlémdlcﬁ@g é‘ﬁt e gt le"’dta"f’lae fthesodsd daput er syste m via a
(b) pr ogtuRYingd, in8HA cofnfrer Pys@ehbad usink GRiARMIn Gatd irPsriniiod Gklating to the product
iterrs%daace cont ai ni ng human-readabl e i nformati on and

i ne-readabl e coded data, the coded data being
(©) | ndPwRtingdromfthessampes systemyandyb an pyepupdewic e infereption rdfpging to the
profiiRf iRMOkhd Wu%bleegsetea&l iﬁinﬂ@esgr&lﬁ) corﬂp’il)smﬁ £881a¥1d8Goe ahd b frilhg device,

0 st em.and sens i ce, indicating
R B LY B PR S DR cr 1 rom ¢ b
sen @ptwgalldetﬁ @éed daj &rforpkEditath phnalesnof@pﬂed dettd nogiopn eAct ¢oderl data portion
beifg@hd®htivé Bf &&d&dﬂ% dPthe 9&!@&@ 1te¥ne@tlo%9 Qb dath %dlcatwe of at 1east one of a

u one of the code
ol * % FRsBRG 5‘316 PRo g @H’ﬁ‘t??l e dgRIRPaT %s%%ce ot produc
iten 4nd in whikih ¢ctgtcpded dadai andicativé offamilbntigyrof the patlichigent Optidndly, the coded data is
fon{?erd(ﬁthgttplulrath%r@f cc)ﬁtl?cfaﬁ' pGrt1§t§| chhQ:Qﬂzﬁ Gatigﬂ)ﬁ‘tﬂm %Q%%iﬁ&msaﬁts’e dthhe 1denttty of the

R- absor bi ng dye as describ bove.
Pf°?ﬂ°tfteﬁ %@ﬁ’éaét mﬂtcﬂ%erdéatts “‘BFWP aféale%tt %é?t?o‘&’%ndeh%l’& ﬁsw@afed with the
profetiteineval of data from a conputer systemvia a product
item the product itemhaving a printed surface

cont ai ni ng human-readabl e i nformati on and
——i@é—‘ﬁﬂ-’t@—ﬁg%@@w“ ljen Se coded data, the coded data being

i ndi EatueVas Dchediatid ¢ feirdlatiohip bitRedp b G6hpLd prinfe@fatpakd Vd its online page
desg% Lhod including the steps of: (a) receiving, in the

nmputer system and from a sensing device, indicating

dat a Fieggaritt prgenaie vied @he Infegactip b@ftreenerletﬁeg?tpen,taé’mb terinimal, a netpage
prin$ed, rasétpb@e ﬁtey |aGi8tpagspee s@tea@&t:h retPagd Bpﬂﬁpﬁ&atemxe aAQSWdbs@¥er;

rel atlve ener

i ndi tcl:rét’r ngy lglﬁ{g%suslcﬁ ec%ftn ? ggsltag e &?"n eeHB’BQ}%dp“&‘ﬁtsaand relays
intefchineqtesttvia 2ggivadk; i n the conputer system and using the

i ndi ¢RluleNGs 8 38HBmatlc ViR Jf%th'iggfkvEl%lu@Jtdr@gf 4 Pinked SiePAL IMCHs online page
d |Iterr1 and (c) outputting, fromthe conputer system and
“Y8"%nh out put device, the information relating to the

pr odligtreisé @mplanlvewobdévpud thadiewileensat egdtionl of thosymbélgof four codewords
of tHTRMP conprising a display device and a printing

device, wherein said coded data conprises an

| R- ab&lF BY 154 Py wek shoyine & rresedat Iaguhfer thectps shesrrip Figure e

c odedigdatsaisiaplah OrWBEb Wit u@an Pt hiby/ ofalie 1649 Giehm Gholtigures 5a and 5b,
. portion being indicative of
m“@lﬁmak ent |lﬁgﬁlg?t&’%ﬁ§8%cglgtggd item Optionally, the

codedigaaddis naslatl e ehetving @ redtionghip batvesn 2 entef thftags siPCingdigyre Sa and a

ﬁelc&ifvEWsz&W@el satsﬁag dwloehlttmnm@w&ge pehem Qot ional ly,
the tForm S surfac

ll%ur V\:f61 is aﬁerts]h etlvg (\)/1 W &P aanaefpgge pgn a}nﬁ HT %?%lotc @éta%]sengjﬁg t]}e?dnc]f-wew cone;
i d e ntF istuy 7 ¢sfa petseectiye oxhisted Vigveafthe @ppagopralshopn it Figure@ded
dat apighre 8 IREELHOBR dRkbkh 8f 4 fe) C(Qlftrol‘fepﬁ)?%eq &bAe pen showantguresG
gortlons each coded data portion being |nd|caF|ve of
adihe | dentity of the product item Optionally, the
codedigaraP d aipsrspentihe satviofewabttmaabted iegsge pointer; of a UPC and
IRBaIn-PEPC associ ated with the product item
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Brief Description of Drawings Figure 1 is a schematic

of a the relationship between a sanple printed netpage
wa@ar@7iob®sonl i ne page description; Figure 2 i s BCT/AU2006/000780

schematic view of a interacti on between a netpage pen,

a Wb term nal ane a nter a netpage relay, a

net pA e pala st fupue g‘ﬁ H@?ep‘ﬁﬁégeﬁﬁﬁf’r E%}ﬁ‘ir‘b?r server,

and &igwelosi v efdrgeliportioreofFigutd 19sheveitiges seation @F the atiflaed Iﬁfnt engines
and3RE RAQEsSRLYErs, Wb termnals, printers and relays

interconnected via a network; Figure 4 is a schematic

vi ewFigired! fsiagitailed \yisy o the uﬁ‘tcéfﬁélg?afnl‘aalfmﬂfi AlreRrend B engines of the
netlﬁguimmteﬁoferghﬂesrwanpage descri ptl on; Figure 5a is a plan

Vi ew rkeayi n nd rotation of the

synbg?g ‘g?@g% Bdedgéi&/gk S 0 e tag; Figure 5b is a

pl anF%W§wacalewa@bmfhﬂmﬁﬂ9mm¥%r the tag shown

I N Firglca4 ﬁaschﬁhagumew 5f3thé s%uaurpbﬁﬁ oMhi@¥y Showi ng an

arrag%%rnqglls ch atlneleo th Issgs shown in Figures ba

WRT Ch O & ‘ﬁe];sp%?% AF&d bet ween adj acent

t ags Fighiegfiise s@ematig vigw pf thnintpiaetion b¥hwesh moroducitsnat fxofsthdygt scanner, 2

han&lﬁélcv\ﬁs&hc@ca‘ﬁﬁefr aeéanﬁehﬁlagz AGeoded UMRr, bl éﬁ'(ﬂh’cﬁ SppRieH \rvék;

fiel | ew o e.sensi evice in the form
of a(11 Zﬁépﬁg’ﬁcﬁv‘ﬂ‘aﬁ&a%mﬁ@p’é'lnﬂﬁg‘}’spect ive view of a
net p&igerep&m capiolled peaspestisdévasiein bi-tihic semishdwf Figure 17;

fi gl @g%fetqﬁié,%cﬁ&memwﬁmm%ne enl St b@-ﬁﬂh&@ﬁﬁﬁéa&’@fﬁg’ﬁ&lﬁded
Vi ew

 ScRGHEED & BPUBRTGFEYrATOr e bk SEDHE POl et e e
net p&gerepZida) s @i stiow afsidg Wleesion plamdiew,; oppeisigpiide eBvatidn @nd reverse plan
vieP RIRARL e VLA flonRad B ElgaiRHNt el net page print er:

ure I's a secti'on through the Iength of
th eFlﬁ@fs&aij)aw g%@ﬁ’e@fth%‘?awp@m@a@rmwlwf pthyrral bead agpyator;
enl Bigges povdtatos dhenfibglviey dfQ sBEIOk fEnodzlSeakdeMBnt OdnstldRd in
86 ALLAt engines and gl ue wheel assenbly; Figure
accc%%gl;e%%q?&ﬁ{ ézlgl ed view of the ink cartridge, ink, air
andFighedt et aray nEthpRazee arepesimavsshen ip igun ét; yS’@(’g e
pri Fhkﬁé 250iE a Eh@idﬁ@éios@seaﬁtﬁlalmw thrbopy Enelnﬂ-anain&r 3k B PR £6kibble
forn\llll eaterele mac ktcart ridge; Figure 13 is a schenmatic
View tHE *StrUct ure of an item | D Figure 14 is a
schematl C Vi ew of the structure of an omitag; Figure
Detg;fédbgsc@gn&ghenati c view of a pen cl ass diagram Figure
IR S scherratl c view of the interaction between a
%tem a fixed product scanner, a hand-held
pr oduetd lIsranthetrm ‘dR-glosarbineg dye’ eleay p da sw:rsed:g,othké @bsoids infrared
radifttd afl AU Rk ofFPRthbRAD, c@ﬁctﬁ)ﬁ 5§y Sinfrafdd géﬁgo@ Pl&eré@y fhe IR-absorbmg dye
per sglect ive view of a bi-lithic printhead gure

e 1 o PGB TEAT S P Rrably B och RS THRES £h700fo 000 m, more preferably

7501 900 hadle ﬁéfelablgwoeo 856 nmPb @R ind 1] Sin SisSBEE hr@ PddicuMieMfitable for

detetft?orn%y gemlC%HCElCtOIHaSGI‘(S) sucth asa galllh_ulnI a url}llm? ar!e,egltdp c?lc?cg laser. Figure

Dyes according to the present invention have the advantageous features of absorption in the IR
(preferably near-IR) region; suitability for formulation into aqueous inkjet inks; and facile preparation.
Moreover, their high extinction coefficients in the near-IR region means that the dyes appear “invisible” at a
concentration suitable for detection by a near-IR detector (e.g. a netpage pen). Accordingly, the dyes of the

present invention are especially suitable for use in netpage and Hyperlabe]™

applications. None of the dyes
known in the prior art has this unique combination of properties.

In particular, dyes according to the present invention comprise water-solubilizing groups, which do
not produce significant blue-shifis in the An, of the naphthalocyanine chromophore. Typically, water-soluble

phtbalocyanines (e.g. commerciaily available copper phthalocyanine tetrasulfonate) are blue-shifted

IRB014-PCT
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Figure 20 is a longitudinal sectional view through the
bi-lithic printhead of Figure 17; Figures 2 1(a) to
wQifodpo®eow a side el evation, plan view, oppoSPCEAB2ME/000780
el evation and reverse plan vjew, respectivel y, of the
bi-lithic printhead of Figure 17. Figures 22( to
°°H?§fe<btf thels o YAi-spfubls courksmariss L hedipgrshififng Hé‘F‘Blbé%wW O%ﬁﬁachm*’ electrop-
withdrestingatoupsaagd sﬁlﬁihidatltbgrbupﬁl d@‘emlgorﬁtﬁthSﬁMpﬁ)rd Ak @nsequence, water-
solug qgaﬂ?lﬁllzﬂ?régl%m %f aa 8\'/6%90&72&0% e(ﬁfﬁcu?t%? %rqu:e eS}?emal?f with non red-

cons ruE“te n accor dance
Shlfiniggmt » Sgh a5ieRNST. GPPPEIrYan piirartive ThER] FoBYIndR dyes, éw:ge el Bxicity, low

cost @M RablethdThiGy! l@ov%?’er vﬂt&ﬂso’l:dbg léB;@erZﬁth}ﬁloé&a&ﬁeﬁ deﬁg eﬁceptable IR

th
bR Y S RGBT BRI MR poove  on e on
han@@tltarsblsbih@wcmmm wresdafy; obeontiisi Ipgd By watisolulsibang perups bine-shift the

E&h s ndaRraRsgy bi ng dye" means a dye substance,
alwl%(':h absgrbs |%frared radi ati on and which is

t hefrdhegiresens ifventen, e Fepr-solatibAngiSemp (9 2rqps) 4 diskl Gep the IR
chr@@PBoR¢ and et el abl Mpacﬂsﬁﬁiﬁ&aﬁ'l)aﬁﬁlwm;x Bfkhelye. ALSARS whiBk-soluble

near jnfrare efera has a | mpx in
rerb RGNS S b0 R B B A § s s i
just@@hifiimg meBlse preferably 780 to 850 nm Dyes having a

X1 Xn hcﬂlﬂfoﬁil §dv51§2[§g Bt 1B rlﬁﬂ%ﬁ}l sﬁ%{lﬁ{eh Xye§b¥tﬁeébpés§1t 1§19e§1t10n 1s that the
det ecti on sem conductor ‘| asers, such as a galli

Pmalretﬁhf"mtﬁﬁ%in%ﬁﬁ Piefis hipfrgnse arpupd e magsoevele. hegey P & late%iw@cular
intefAEDRE Biich baW-@ Riatking. hﬁy@pﬁem glﬁﬁbd ar@d Re altSusdra Abddleds tRfattachment of
th re er ear-|1R) region;
Otheg %%?[%Eﬁh f swmv?‘ i %em be” T at mct)eﬁm § ec Mrmterﬁ(élgﬁss i nkj et inks;
an dGmr?ilY, éhe m@ﬁlalp%m@rﬁlyes mprém torthe rtrehmt mvépkiggtare synthesized via a

cas@aédlc&@ImgQﬂ P @EyhhdalyBRdigulbd) althb@h Iﬂﬁ;’:lﬁqa)l dRohE BHleifed I%ﬁ'fh%
cong

cons RS PGP R BOAIBR )8 s ¢ PR CBeT oy o B g coupine
reaqtleltq@a@empb;ﬂmw Accordingly, the dyes of the present

invention are espegjally suitable for use in netpage
and Hyper| abel (t r@ppl i cations. [@ e of the dyes
rad

known in the prioryart has this uUgfque conbipation of

properties. In paroqcs dyes aggording tg the

present inventi onvvater-so i ng gr oups,

whi ch do not produge OAT Tegant 1y WA in the

| max of the napht Iocyanl ne chro phore Ty\;ﬁibcal ly,

wat er - sol ubl e pht ocyani nes (e conmercial ly

avai | abl e copper Pht hal ocyani ne asul fonate) are

bI ue shifted | RB014- RCTconpared to the@y non

-soI e counterparts. . The fting is . ,

o e e b e Do My BT P oritmay

proggecoin s alfsence of agustd. dimacrogelizdtiqgrispgfeinedlintie@bsence of tonildneg metal, then

a m&m&?{%@x‘a&ﬁ@ msé%éd ﬁto%%ﬁ%%%ﬁﬁee%h@rfaﬁwa &ﬂ?é ?ollowmg macrocychzatlon
hal acyani nes havi ng above ‘about 780 nm a

the ﬂ?%fgf"iueiﬁ“‘f) afedyw%%%ﬂélafe%%lé étﬁlﬁ‘ﬁlldyul RPARS PTG Epenfifu: H@orosulfomc
acidirghadrgl, granpcne @E‘orﬁt&D@EmvelQImpWeserSe meah;ﬂaﬂqalcctyam' e riggt al

to Jf'l?e%réug%rfpresgxﬁeedso 5y gRt be%sed%yxy mo? érm%l& ‘l tl.‘tnkl)ligpﬁ\{e wave[ength Of Aax

and r Wever, e Ccop
of thealyh ﬁhsrm@ywmgﬁebstlmﬁ@w Fy gk@@béﬁte@ﬁh@osx*@nabﬁmmw @nad-shlft in the

dye vm b pRIFSR@ EhIR aRHR RO BEE BNEBOR! in'&@\z &0 Btk @@Iaﬁz&@ leboups, preferably
3¥|renents descrlbegb(J bove - one hand
bt IR B SO %uﬁ%é% kogpqy waysiingthidn e pegginfrared,
whlhaambrtfbrablmt @feet®on by @imnierialgavgitabla frserd I taothda pifeferrédbﬁlbbdmem R'and
E'ﬁrg%ht ch%ﬁ)@irdes al %gxﬂﬁoqpsynthglstoptﬁe R u?si’tg Ha&)hthaloc a
I nvenfi o ter-s

[TzIn I ou rou
ar eOrfiouglly thy %ukf?ﬁwtaﬁlé oy spfQRi¢ B BAF DS éﬂnaﬂa S@véﬁ’é@era%zmslecwd

fronh HIIAG Na's KO#tah biéastivnycatun, dubteas XIR™}RURH)RH VhEMER™, R, R®, R may be the
IRBAGeOT di ngly, water-sol ubl e




napht hal ocyani nes having a 1n in a desired near-IR
w ndow are avail able, using a range of netals and not
W e®u/00m8e shi fting nmetals. An additi onal advanpemavuedos/000780
the peripherally substituted dyes of the present
invention is that the peri ph]elr substituents inpart

samg Pgfiffesenhind ateérﬂerendgmwﬁlactqdﬁrem%er GBY(p- &, meflpy ptligyeyclohexyl,
cyclopdtyh kg, vsat»ﬁwretc e,cuett aﬂylaucntret B6ilz}10ihEnyleBy Tdic. s CRy arrl (e
pheﬁy‘l %g]%ﬂth?/ tc. )TX Bl su%tgx{ ? ah Jtltﬁ ontssfne [ g ing?dutf‘ed un({“?er slflandard

unctiona
sulfwrrtltﬂror?etgpnr GPItVPFé‘Pn rfélrmelé giioyit te rtsn@@]t @enr Faarbe pifcied asitei @nsgample a

5 metii@R@badelrdagent 2. MORNtdon &Wbrrﬂt@nedﬂ/ﬁ&r&ﬁ&@d’e‘él W0 filtemetal saits

vent on are synthesiz
mof T F Mg VSik i Safs R bR e B Do iR e,
may Oatiosdlybee pifaepaidegofpriprhgersal fommiae SPOVRIRhghdrein B anéR? are
indep¥biR ke14die@ ¥R OaE Y hicdi %o, g ﬁl@ﬁyﬂ étﬂyfj lcﬁﬁ)héx%b cxlofdnbyl, rz‘&‘-butyl lso-propyl
ials for the cascaded reaction are sh
et be{%wﬁz%t ((W?‘)re“"rﬁlé o 263 0 (0000 BARGP {olepaliovl or GO alkyD, Corn

10 aryBRANOE Y&kyl Spﬂiriyﬁmylm&)b obe,_f z&ﬂl(é 4 bl&hﬁ,dnéﬂjbxiﬂﬁ&r@i etc) Sulfonamldes may be
s s Rl RSB ol ot e e
sulfgrfamigles aspadogeritenplated twithin the peope of theptessint ipneeytidneFor exaulple,pach dye
molleJﬂt&QﬁaSI €8inpritd 102 t3|'l)€4 Elﬁf‘él‘iﬁhﬁ(ﬁ RlouptBhdd, 2f3 € sulfonic acid ammomum salts

YRt Pl SRS G gt G ot o

sul fonating conditions (e.g,sl®@um chlorosulfonic
acid). The aryl groups ar ulonated selectively in
the presence of the naphthal oCyanine ring. The groups
15 represent ed by Rl and R2 nay(Ibe used for nodifying or
“tuni ng" the wavel ength of | max of the dye.
W%t r on- donat i ng substituents (e.g. al koxy) at the
R ipgetetral fpasH, td,. g Akoxgy AROPHMEL)EERA red-shift in the dye. In
re di ment of the present invention, Rl
dIS%%te%%&Embs%?ﬁ 1 8 al koxy groups, preferably but oXy.
R” igHt Gxglod opdOiGedits advant ageously shift the | max

20 RJrﬁa@\wmiﬁode@werorf?@wﬂaen@tJtﬁmturhsthe near infrared, which
| e or

.| I
orf P TR i P RSB ant ot i s e
gromglﬁnmﬂdﬁﬁb’géwatﬂvmlublhzwmdes an expeditious synthesis

ofI bHRRNAIEGUs B bftioRa Pm‘a&%%ﬁ)ﬁ : bIRES: : Qoti]gngl ly, Ithe
oni fonj.c aci sa IS O or mul a:
oDy A s Brop Rl by

selected fromH, Li+, Na+, K+
or an ammoni um cation,/ h as (();Rn)(Rs)(Rt)
wherein Rm Rn, Rs, RMmA Be tAe\ BB014- PCTsane or

di fferent and are i ndependef selected fromH C .8
al kyl (e.g. nmethyl, ethyl, hexyl , cycl openryl,
f-/-butyl, #3S.uropyl etc.) -U aryl 8P4 (e. g.
benzyl, phenylllet hyl etc.) ob .12 aryl (le.g. phenyl,
napht hyl etc.)>As nentiqped abaye, sul fonge acid

substituents may_be i uhder. s -l»-

sul fonati ng condi mqar_smoﬁ acid group

toits salt for 2 s exanple, a
6. g\

nmet al hydr oxi d/ reagent NOH, I\Ia()—| KOH) or a
metal bicarbofiat ¢ (e. g Non- rresalts may
al so be prepar npl e, an arAONi_um

hydr oxi de (e.g. ﬁ%J 3 etc.). Opt i ondP¥y, the
sul fonam de group is of ‘ formula -SO 2NR R,
wherein R and R are |%§j§h%r- esepeted fromH C
-8 alkyl (e.g. neth , | opexyl, cycl opentyl,
tert-butyl, iso-p € , - ( CH20) R (wherein e
25 is an integer from2 to SOO@Hand Re is H C1-8 al kyl
meow-pEL O C1 8 al kyl), C6-12 arylal kyl (e.g. benzyl,

phenyl et hyl etc.) or C- 2 aryl (e.g. phenyl,

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

prepared fromthe correspondi ng sul fonic acids.

Mor eover, m xtures of sulfonic acids/salts and
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sul fonam des are al so contenplated within the scope of
the present invention. For exanple, each dye nol ecul e

woray7oaypr i se 1, 2, 3 or 4 sul fonam de groups BOTAL2008/000780
3 or 4 sulfonic acid ammoni salts. Optionally, the
sul fonam de group is of gen | formula -SO 2NHR ,

whefiilerein Ris of formula (V): (H) wherein: R is

Zis$igLigns, &(CbrN?(Bf‘U(R—‘D(REK‘)Zbﬁd al koxy, -(OCH 2CH2)dCR cdis

m g t

R~ & (%) & #ﬁ{poém%rfr%;é%gqgom% %ﬁ% E{Ldt e or ﬁgﬁ%’ . izarylau(yl
delZi‘j'&lra p03|t| ons. Optionally, each of the Ar groups
i S Byplslily éat:lfc S0, rbup i0a e pol b(fsﬁllaﬁ Que &Cﬂl@yarcﬁ?ﬂeft?@ gﬁecﬂﬁ 18 hetero

r 0 ving a total o

atonf‘?éallI g (% att cﬂ%lt? ﬁgnaﬁﬂﬁak%%a%ﬂlgrm%g tionally, Xis O
mt@ﬁwmllvjyhedéa@ﬁffmnugr( Up is phenyl. Optionally, the
dye is of formula (I11): (H) 1RB014-PCTwherein: Z is
H Li, Na, Kor N+(RB)(R)(RIXR): and Rm Rn, Rs, R
*may be the same or difRérent an f Pe i ndependently
selected fromH CR® iz, 2 prid al kyl and C6-12
aryl. Typically, each S0 3Zro is at apara
position due tgsthep ra-di ng effect @t the hetero
atons {e.g. O Jattached to ghg napht hal ocyani ne ri ng.

Optional ly ye is of f la (IV): exein Zis
H oL, z‘?ig +(Rm) (Rn (R R SR R my
be t he same or)pll [ tly

sel ected fromH, yl and C6-12
aryl; and R3 i : 2 2Nk XC1-12

al koxy, Cl-12 aryl aI kyI ,}p yl al koxy,} - (OCH

2CH2) dOR , Lyano hal ogen, , hydroxyfFtihiol, -SRV,
-NR'RV, ni % ro’sphenyl, phe -CO 2R', ks %5?%—2?
-OCOR 1', -NHC('Q R', - CONR or -CONR'R

Optionally, R3'is C-6 alk Cl-6 alko>'<:83/. Dyes
according to fornul a he/advant ageous because the
R3 groups bl ock the3¢pos+Ki ong- Th riypically forces
the sul fonic groups t 'I ubstltut gt the ortho or
net e- posi ti ons, preferah EJS,% rretsgp%y tions. Wth the
sul fonic acid groups dlrect to the /wet-positions,

Whefeﬂlel r rresorrerl c eI ectron-w thdrawing effects are

copsequently minimzes any bl ue-shift
le?‘nL‘I’%%qrggﬁl)ﬁﬁﬁ)@%m the substitution. Optionally,

R", RH &, Rbh@gylbe Gk eip oMiiffSens ﬁidafktlﬁﬁpeﬁldd_ﬁm sSlet_(te‘&]f%ﬂﬂ), Crgalkyl, Cs_1» arylalkyl

andge%%) Ga(Al), My, AI(AL), TiO Ti(A 1XA2), ZrQ

VO, V(A1XA2), M1, Mi(A 1), Fe, Fe(Al), Co,

R 1Ne1ectq§ﬁonz¢1 12 agﬁl ans(ﬂmm)z ary}a&yl Cirp arylalkoxy, —(OCH2CH2)dOR cyano,

halogen, amino, hydroxyl, thiol, -SR”, -NR"R’, nitro, phenyl, phenoxy, ~CO,R", ~C(O)R”, -OCOR",

-NHC(O)R", -CONR"R’ or ~CONR'R".

Optionally, R? is Cy.¢ alkyl or C,¢ alkoxy.

Dyes according to formula (IV) are advantageous because the R groups block the para-positions.

This typically forces the sulfonic groups to substitute at the ortho or meta-positions, preferably the meta-
positions. With the sulfonic acid groups directed to the meta-positions, their mesomeric electron-withdrawing
effects are minimized, which consequently minimizes any blue-shift in A, resulting from the substitution.
Optionally, the metal group M is selected from Si(A')(A%), Ge(A')(A?), Ga(A"), Mg, Al(AY), TiO,
Ti(A)A?), ZrO, Zr(A))(A?), VO, V(A) (A2, Mn, Mn(A"), Fe, Fe(A"), Co, Ni, Cu, Zn, Sn, Sn(A')(A?), Pb,
Pb(A)(A?), Pd and Pt.
A' and A? are axial ligands, which may be the same or different, and are selected from —OH,
halogen or ~OR?>.
IRB014-PCT
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Pb(A 1XA2), Pd and Pt. Al and A2 are axial |igands,
which may be the sane or different, and are sel ected

WO e@m00298) hal ogen or -OR 3. 1 RB014-PCTR3 is seCEHAU2E@G6/000780
from SO3Z (wherein Z is as p{3eV| ously defined), C-12

or 3 (Rx) (Ry) (Rz),
ahelick e o St iy Mt R oS I st Cengrvialo
or %@(Rg}@z@@ﬁl@dmﬁ‘ FreGR” b2y taltheysime EBiffé@ntand/dre selEGedlfdm C,., alkyl, Cs.1,
aryl%%% 9%1511&1 ., Ganch%y, @l lké?%%cyo ;- dyiakoky 0xy or C 12
aryl al koxy. Opti onar the nmetal group Mis selected
from Snd 2, V—O Cu or Ga(C]—I) The term"aryl" is used
herein to refer to an aromatic group, such as phenyl,

n ap BL&Mng%e Itngtﬁl %‘o}ﬂ]% 1@[@/ slelbcte(&%o[]glt?Sn@fz,W% EQ or (Jeam 2 C ar bon

rou avi ng fromo
at oi%e tergay @yl qﬁ?j haisip tcsrefsrstt> 'rut MG grorqph wich @phsnylarapltisfh ertriptycenyl.
Ce..0drylCfonkixaitle, FBreth 8n dr@matit gf&lp&xa\tmgfdﬂm 12 Qiﬁfoﬁ $90%) Stci@ink fhy

subgtitﬂj ntmgtex%{ %ry‘ieng’r th cougﬁe r%%@rtg"f dde val%ntI groa%s corresmndm% o¥lméoPovalent aryl

Fetence
gr 0%?5 6@6&% iﬂﬂp‘@ Afbﬁéfeteme taanth éltpélwtbamglvdes grefnsy whetegppaepriate-y |

g r Olllms, ter)/hh‘ﬁeft@oalyl’ fers @raryflgr&@r\kMEfb 122, Q1B4 @kiRn 5.'[6194 Q&x@ﬁac@d/ by a

t t
S N U
ben@@hiﬂoml eralmlyy lauinglingl sisoghiydlinyl gudofiwfl iiseipHoliny Isiodplpil, ioinieiyl firanyl,
th1oblﬁadﬁ| ﬁyﬂM!yl; thiaSd1 nﬁlﬁhﬂoﬁy l)xazdlﬁ qg&éﬁblyl bﬁ&bl@ﬁ Q!))bélzo’lonﬁ%l&p%ﬂwl

SRy R 2R R LR -
pyrigydityhibetizopytimidjiy banzatiamyd, qummxlpﬂo;bwlﬂ@tyl copy#iringll ekcdTHe ydrm
‘heﬂel%%llgﬁeazo@ Léﬁl‘se r&fgrls f%%lgllalwt gro% @&%e%ﬁdlﬁ’é to hE Hlbﬁoq}ﬂ% Ht.J,téﬁL 1 %roups

4 Jﬁ_g;’\z A[gyrl ‘md enzop r nid enzotri az
es{%? &1 PRYFTeRsS i hatarzwl ol fudy Pet%?aéylenm@eqe éI?H‘ﬁP“ate

" heUdess a;reyﬁﬁeamg Statedafthetrind) aByd aryle@é, @ét&odra afki hegtoamendF@pIBay be
optlg&m; &tﬁ% tt a lt? 3 t4h)?5 Wgyﬂltﬁgﬁs dre] {%l?eﬁ gg&y | groups

descri |
i mpPberp felfe;venpeﬁ& meﬁs é‘soph‘é*ﬁlé/r%‘ﬁ?“we@ §fauPs (e iﬂéoml%wh bidged cyclic
groiph|aB% Srow Octefetoag] drotps it opbnallshRtimdng®), areaﬁdﬁll)mdeﬁﬂ}ysleﬁﬁ@, from Cg

erparyl e Iene tional l
a0 SRR R e o8 e TR ol G2 o
C(Okes elkylh exdind) &dlogan, avtihe hedroxet, tiok RSRS, NB Ripdie, plm;d;@henanzalr(tqu",
—C(éﬁ@Stdddlkt“ edo g OWRS &, S8 OR'” nNﬁ%ﬁgﬁm LEGRA, LRORES dg-@? NR'R’

cyc ic groups,” aryf - éroaryl ’group s he
whegsit R 9AhR’ aq ipdepindertinige egtsd yirgrapenddat phenyd et phetyk@s alkyl (..
ben:fyl)OWh&?é, 163 eunif ) a gr&;il) c&taﬁlls Kl@ﬁé}’han m{e%ﬂtzmm% sﬂﬁéﬁfﬁ‘éht% |c‘ﬁ1 have

u v t |
dlfferent %(0(5 I g\g)% gf%f( xIaTﬁe Btgyl gﬁ) alf m nbﬁa subgti&tptﬁ%wﬁlﬂbraei, SBW e s: —
SOzNHPh)I—COz»WupahRW n| t ro phenyl, phenoxy, -CO 2R1'

- O eerdy “alkyl’%ggd ﬁérem t§9fegg alkf‘-[( @& 1% B&%stﬁel'@q&\/% ed forms The

SO PR epd i p?e‘?’la SPGB Samh Bt Pyt BRE aroup may also
be i@drrup@d ardtiky; 2 or plvably kndef tripibh Bengd. HovdveBthatekly |‘a]1s6/E .ugxally refers to alkyl

ger?MiﬁE }10 he [oﬁl’ 1nt£r91%t1o%§(ﬂ"‘5?|%b% or & grbglgﬂ{xtgl?ug i | 5 Whelo enzl” groups are

han one su eren ents Can
Spe%ﬁcﬂlfyaeéﬂ?ne@thlw nqRinteggleg g conptpied esedimbtion opthe desinitipryof “alkyl” above.
gr o te¥m Yallye” Bdolaminubds ﬂdil@@nd&kﬁll@r&lﬁi ﬁ@ 1 §H]h2ﬁtg+d1}§1ﬁ551 for example, have up

to3 §&M§?Hg rg%cg%s, hglr HF ot ??(r g 0 u p%r ¥y %6334’)9 8 %ﬁ%& fpjﬁ?"auy

inclydeyl br anched forms, The al kyI group may be interrupted
—ocm@jdfral 2 or 3 het eroat oms sel ect ed fromQ N or S

al so b upted with 1, 3
douk R Bt B B o sBniE B el Bicpries bl mpoegta Gamiainany
numbey @fi¢aibpn Ftemelresivetnol @t k3 Unigss opepigicdlin statedotivowikeeing raadnedto “alkyl”
interruptions or double or triple bond interruptions.
IRBONhEC® "al kenyl " groups are specifically nentioned,
this is not intended to be construed as a limtation
on the definition of "al kyl" above.
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The term "al kyl" al so includes hal ogenoal kyl groups. A

Cl-12 al kyl group may, for exanple, have up to 5
whyarogmseo at ons repl aced by hal ogen at ons. For PErRADRI06/000780

the group -OC(O C 1- 12 al kyl @peci fically includes

- ®) 3 re reference made to, for exanple,
meﬁ%Merfably %% eant the al kyl group may contain

any Theter SalkydT also dnclides cadi@iipl dyepsvdeusedheseingithd Rrm tdpdl@dks]” includes
cycl%Qﬁ@ 'pglh/&@ll)ah%'l %ﬁxﬁ%@gaﬂgh)h E{o\ﬂ\ﬂssfs‘ wel@gs%orﬁﬁlfla%&% %?tﬁesg Qflﬂbhnear alkyl

means Cl-12 a pref er abl

o s Y e bt Soibi yhe evpltyT o R be s pAgafH 2 0 3 Beercatoms
selegted)&qixso NAg SuTS@davé’rﬁhﬁmm “cyclveikyletismlly eafes © aydioplkyl grdapd hdd&sno

heteg(}é%lnqx‘[’fl%rkng ions. % ?}% :_c‘sll” Aﬁ%/} gggﬁ%l%% Qo%:e@g%%lolgft)&,&?(ﬁdhexenyl,
CYC’Q?%%%Y@WH%WEW?H%M kyl aI kyl groups. The cycl oal kyl

gr ot tmyariaakﬁmeefsrw@b@d sudk dsienkyl, ﬁlelg/[eﬂ&l HebHheAMSHR.

S el %tte m”@r « 1s use heremV\{g re?er to % ti ftlorlme chlorme bromine and iodine.
oa ky usuallTy refers to a oups

S“hla‘v/hor‘\‘@"qf} Balpgep esfeysp gHering Preﬂ“Ple}ﬁtS'iibétﬁsents Exanpl es of
cyctial dﬁhﬁbou@discll'd@ﬁbdd A&bil Be B3t 6de® Qi@éhtsiél‘eo-dgs)éﬁﬂt&h @XWéver, when

com.?ﬁ S dsto mas)rén%?(ér% stﬁreco%/ &m?rlp %;%‘f g‘%% QY pgssg) aebeglsglﬁeé zXng g]%(ﬂ:éﬁ %ﬂeof are
mclpche frel elmmymera rﬂdlstﬁracplmshycl Figphyihationflislutiag recetiainBtyesn te.br

"h aLlﬁewmle SwHéR @dﬂnphﬁfd?ﬂn%' dxt ih §fn§r{be1to@re?’ﬁﬁorﬁ)eﬁ‘m e ke possible
ne and. i.odi ne. Usually, hovvever

reg‘ﬂ%‘i“iﬁ’ﬁéﬁde‘@é?leef Eﬂerf‘bfa{:et’]‘? B9he or fluorine substituents.
Chi Fakhe e@iore ni®ulgabcrinietotfen B iimphrasseudh@s “cop@iving by eans “at
leas%n@r £ n(g St Eﬁd%ez e” m&@ﬂﬂg{emn %@e@t &9@%%&%11%% i 'sl’?bgﬂd not be

in stereoisoneric forns, then all possib
congiued 23 Biving fripoiiatian op thy SBHORO  (hher eof are i ncI uded {e.g.
enanirouginet e spehn‘asﬁcer BT “Sorgmisingl] ér varturitis ;ech hOR&mprise” or

coﬁlﬁﬁl:su Qh £ vk @&&HI&:& asrﬂlaﬁ}dhll gg‘ratg e(l:en)entf JHe ?W SR bu%?&cludmg any other

npounds may exist 1n gl ol
ele‘?eé‘ifﬁ*@gerf"rﬁéﬁﬁ al | possible reg| oi somers and ni xt ur es
thereof are included. For the avoi dance of doubt, the
a (or "an"), in phrases such as corrprisi ng a",
InkIeﬁ_‘Lthg‘);:;rk%1 "at | east one" and not "one and only one". Were
t heThe@repant intenticaglse provides an igkje frekchrefpreldy, [the inkses ik istafyjatgr-based inljet
ink.shoul d not be construed as having a imtation on the

definitio hr ougho t he [

For et it nome oG A0 ittt R a8 S s may
contprisg Aitivee sich assbreqlvedtsliveoctﬁgsnsqueﬂemg assnts, honerthntnpHadivitas, sigcosity
mocﬁﬂie?snfeﬂétrantb %ﬁ’@gégeﬂ sitha@fhis KUt not excl udi ng any Ot her ’

geﬁ erorsglg)1 | nkJet | nks l;Il'eg1

| nVERETE Af 3y Jee sﬂrg?n.lﬁérléfnfs Sl p P Vganic fidvents
inclipdgiC)-etikyl akk)hcvls swh wettenol e, butkijol propankl, an\A{peiparo B giga! ethers, such
as e{hﬂgﬂe%tycél %n&&[@péﬂel: 'eﬂﬂéne fy&)l woleth%ﬁ %&Wetﬁﬁbné Bﬁ%ﬂ monobutyl ether,

terature and
efh-‘/é%a%lmw%‘gwms% ﬁfh%{sce&abe %P%ﬁslgwl Ie?reept@és erscgﬁleyéeef @yqoﬁgonoethyl
etheggethyisne ghusTeohanp®py! phbraijylisd &fc&l movb-$6@61y1 dtheA@dthfler@IeB/col mono-

isop%)g) EhFIaQﬂ ene g@goﬁ fn -1° Etl’?er dF:h]l?ler% &ﬁy%ﬂtn%noe Ii %atﬁl ether, triethylene glycol

yplc I'e or

mors’er‘xvafhftﬂser eMPItC@BP@ iRAQ ew& @Shq&bile@yleveg@ﬁplcnoser b\@ﬂﬁféer 1-methyl-1-
methdGHutatld, p@ibyléne@h}]éWmoﬁJnﬁéﬂﬁDdﬂ&r pRpadhe 85 cdBhb@B@Y 1 cther, propylene glycol

mongﬁﬁll’ék}ral %rolﬁr'iene glycol Igono-n-proplyl eth%rlj gropzy_légcre &%ﬂ%ﬂo-i%}égy‘f Lther,
dipropylene glycol monomethyl ether, dipropylene glycol monoethyl ether, dipropylene glycol mono-n-
propyl ether, dipropylene glycol mono-isopropyl ether, propylene glycol mono-n-butyl ether, and
dipropylene glycol mono-n-butyl ether; formamide, acetamide, dimethyl sulfoxide, sorbitol, sorbitan,

glycerol monoacetate, glycerol diacetate, glycerol triacetate, and sulfolane; or combinations thereof.
IRBO14-PCT
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as et hyl ene gl ycol nononethyl ether, ethylene glyco
nmonoet hyl ether, ethylene glycol nonobutyl ether,

wetdvyloaa9eo gl ycol nononet hyl ether acetate, di epdiyAE2@®6/000780
gl ycol nononethyl et her, diethyl ene glycol nonoet hyl

th ther, ethyl

oy b SO STl S HERS ale iy P s Somoliasie
methyipyoioBdnne, e{oapkoletainsdimetigd hiyb:ddeesulfblyreahorphioie; Keethylingipholine, 1,3-
dm@ﬁlﬁ%rlﬁucﬁéoﬁaim}ﬁk ﬁﬂ% rgﬁl%ﬁais t}ﬁ%@fo n-butyl ether,

triet ene nono- n-butyl ether, et hyI ene gl ycol

nmondbe Hﬂﬁﬂmmaié f‘ﬁ@lﬂ a high-piigg ‘@#éscgwbgﬁ@@ﬂamﬁ%\@mtwhm f3pyserve as a
wet@id¥@ént orhﬂi’(ﬁahMbmmﬂaﬂnﬁWaﬁﬂ%tylbﬂttﬁzﬁlﬁ Iwettdi)bf ﬁ@)éﬁl@ﬁ@ th@ n¥ G&hposition.

SucHQ ﬂgﬁ'ﬁ&ﬂﬁ/ waper- so‘leulliale anl(P % vglll%e c@d 2 f)xhe hav thn%/ om% op ]|%B Cﬂr higher.,

ey
Exwheofﬁhwa@pwlubétorgemc sommes ﬂ;wmﬁéo@gmmr ofrirﬁmﬁnr kighst @mﬂnylene glyeol,
proSlidAe Elycodl ldfé!hﬁmé |g@&@ pg{téﬁiéﬂiylewme&ﬁythﬂ&k B§&ol, 2-butene- l 4- d101 2-ethyl-

{ |
1,3 Qe)gne%{%}/ 6n6'gliyl ;ﬁgt'fmeglglr tngrgE%;efng ﬁlécogpg}jeglﬁtgﬂgﬁ%t (? 8;6%8 Ycol
mO@pﬁElrglyc?jrdmgplylemlymly@metmmﬁ@n Aiptopitlspk glg¢ohmpnomathyl ether, dipropylene
glydl, ﬁ{eﬁn?héheegny%olgrloﬂ&&lthlyfgﬁﬁp Teﬂaéa'g/leﬂé glﬁ)t)lhﬁgthﬁlléng LHET dgzﬁrylene glycol

SQor

d
oGS0t S BR g pLe o Sk BBt Gtisom e b dfropyin
glydot, pelpatityieneglycals taving bl évden @pigios of Q000 loartr b}?}sr_op)ﬂme glgdol, isopropylene
glyJoR% 'I‘P Qggoh §l1bl ﬁ%ﬁﬁlUll i, Wtﬁxredléloll y@nﬁnﬁﬁfoﬁ ? B! 'hgxa§emoy E@&e?ol

|nc ude pola vent$,” such as 2-pyrrolidone,
]tPFﬁfaﬁW’i‘tﬁllaP‘H‘iﬁ‘H’émat’én%%‘foél actam dinet hyl sul f oxi de,
sul Tiod tesalayaterv@iupla otghitiesolvbht ednkeytin ot kel ihkie prefbraBly about 5 to 50% by
t her eof .
wm%~I %%Lfé&b& fB‘tSjﬁ)zPM Vge g?age(goqﬂleq {[Eﬁcgfntlﬂogg&
wat QFherssaFalms Wé“‘%?r a@@mﬁ ® h@éﬁc%ﬁml isacphatiden (lacé\dme mgrosggcharides,
ohg‘oﬁt‘dhhzﬂ@s g BolsacOiarilid)aRE iaiitivésAierdoN@.arhdltAg, $8k& [ xylitol, hyaluronic salts,

wetting properties to the ink
aldJn‘E:a&% hr }meﬁg 2:h a high-boiling water-sol uble organic

S oI %ﬁd@k.l ¢t i ImaXiese com@nshpetichent & ssedliriting pepesiation af the 2 @QOEink into the
rec&dmé'm@hﬁf Sul@i@ﬁéﬂéﬂ@ﬁts ﬁélude'%@lywlcﬁcﬁcoﬁ& bifle@er® (ggﬁ&'eﬂ:lers) and/or 1,2-

hj
et et R A AR e B
eth)@@n gm@mhybtéyi ethgj e;hybhe glycpli m@pl:hlyfll ghep e’@]ylyu@@llycol monomethyl ether acetate,
d1etgy1§1@tg 373 fnt)noﬂ'xetgj/l@!her d?:etﬁxléﬂy kl%fcoﬂmghoa@})f ah&, d:'t iene %lycol mono-n-propyl

ent aneql o I P ene
eth%ﬁ@f?%%’%? “@P‘EE?WP&]] 68% ARSN: @f%&@ lwawa%lfﬁsn ethyfigpe gy col mono-
n-baylpthepyibteime giioptodnomeniybdttivy triegtly lngrglycdinphopyitaraegiydab glycol
moﬂgng{}?é&ﬁy Idleﬁ&lgh@ lyccﬁi fngﬁooc%{y%?}%r gltn%fl Fh?f )] mgtﬁ gﬁd&?{&leﬁ&ylme glycol

nononet ¥ er fetrae ene
m°99@ﬁ‘il1¥)| BReP eFEOT ycoldl?O@?Wi &k Pﬁ’PX}?}’G ElyeR ﬁlawtbwl @hen @ropylene glycol
morgHeirbyyl @iee pebylae blydsbnastifvylope ther dlprﬁijyﬁﬁé'g?}‘celﬁﬁ)n@hgﬂ@ﬁ)&her

dlpm@gmﬁg%nﬁsnt L rtdrcpu@gfgg%%y%a%p% . gr%% Iel &fp%{,pg, EhERFR ol mono-
lsoplopsl e pypisies ngoywp-n butybden pb}d ‘Bﬁ@y]gllf‘ﬁb@f’l mqneeﬁurwﬂweh Examples
of sitayie QL2-alkldidls B @@&ﬁ’dn&ilol arld, 1P-eMdnadig dine benetrant may also be selected from

<R TR P e v
agediod, ghd Y- @taQWgnémlwersbir vierinaycbn bevsed ds pereteatsi nki j et

| NK TheSmPHr@ bERPAnY is BRIy thOramnQ ¥e P 20 bIWieht, TRESpreferably 1 to 10%
i?e lsg%b yvvel gﬁlsgg based on t1%1e toétapéeer?nyk °

I,
by ‘%&%Eg ‘F‘fné}f? tmﬁ“%é?m@ﬁﬁl “abl e wetting agents or
hunEletigyget sk macdlodentgecotfare hdiesageiteeleciallyrng anionic surface active agent
and/PORREE NRhded8Re a%gﬁt' @s%%fonﬁ aﬂrﬂesaca@ q%eﬁig h}éﬁg&sﬁﬁ@ﬁa 8 %bes, such

and derivatives thereof sor

as alkgrepuifgiic acidysalis, (relpfinculopir ?%d sa ﬁ]@ﬁk?eéze’a‘?@il@slc aqi¢ vlg ¢ aci ds
alky@faphthaleddd@fohid K¢i®] aclIMKihyTBYindd, &1 dGERk@IoRNScific RERETNRMEurE Ser salts,
IRB@ie®eT erati ng penetration of the aqueous ink into the
recordi ng nmedium Suitable penetrants include
pol yhydri c al cohol al kyl ethers (glycol ethers) and/or
1,2- alkyldiols. Exanples of suitable polyhydric
al cohol aIkyI ethers are ethylene glycol nDnonethyI

T
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di et hyl ene gl ycol nononethyl ether, diethylene glyco
monoet hyl ether, ethylene glycol nono-n-propyl ether,

we@bdvyloaa9eo gl ycol nono-i sopropyl ether, diethyl BEIEAU2006/000780
gl ycol nono-i sopropyl ether, {thylene gl ycol nonon-

A h di et hyl butyl eth
st R 61y BN B AL B erer ST IEHES iy oz, fuy
acicdwpitsomnd alkylsasebsiretséieyrand ghioshdriglacia esteg ’ryyesoduch’ﬁs BlRylbhokplibriel ester salts,
polﬁy&%lenelaﬂg;%tﬁy l)hosﬁlaoﬂgee%tm%l% ba!ﬂ& aly&ooF)hOE%h%Hé/ ésﬁpiealtsg E}%ﬁ:&% examples of

ene noet
the BF??WFI&‘E%“&YWHFS aﬁ%ﬁ@m%/ dqée&ygbrﬂnzeteﬁ'éf?natepwéwﬂw ydycol
polysRyethy RaquHIlgPyther anmteﬁmm@iilﬁﬁﬂit ene gl ycol nmono- i sopr opyl
et h §L'[1’t’abl?i 1’1091{09{8¥1Lr% ac@vex%egtts Hlﬁﬁ‘eoe%ﬁfeﬂé’ oxide ac?d%ct’)t;lpes such

ene I pr opyfFeng “yfycol
polmsw@}ly n@pﬁ*@bﬁh@f%ﬁ%@ﬁyethdlprma&plyheeﬂethg}s ApelyPxyethyiee slbyl eequsy hnd
polﬁb&fbﬂiylenemﬂ@ﬂylhcﬁﬁ @olgdl yﬁe@{yde'Qﬁ&'a@ glp&ékﬂ' Ialk,\ﬁ Lhes sorlﬁﬁﬁjalkyl esters, and sugar

E(%iye%% etﬁ[% S&C% asd?ogf 18 ?.I%Ol]!lilyagQ'F eél}e gggﬁﬁnﬁg}ﬁi& types, such as
aﬂ(aﬂo@fmheﬁ%@h@dll agglides. $Pﬁelﬂp evampleseod poniraie Saflfasw)actm ag@ls@tethels such as

pol)fol?(ﬁfﬂyﬁﬁ({ Ii%h)gll)'lfeﬂ)@ Brdr ok ERGRAE Qé?ﬁplgﬁﬁ? Etﬁer H'G;Eletﬁﬁenle dodecylphenyl

ent aned
o o35 o BT 1 BT SBTLT  FRbao G e G nd
pol@yﬂelemal alkgyt ethersdag. Ipalyoxadtin@nbail sthals) cemd permetuctans pelyoxJdilg/lene oleate,
polﬁaﬁﬁﬂl@kn@flsa&%ﬁ&t ﬂo%iyeﬂhﬁen@ ﬁﬁtfeﬁ Eté'l Ré¥itah &u{agesofbﬂ&%nﬁsftem]ate Brbitan

pr ef er 1 to 109
o GBS DTSR P, ST RSP ipodyiens
gyl wdace evtivaiganta sehinf 3¢ 9-Botmetyl-Hde e 4, REFEIE-dinbillyl dfctyne-3,6-diol

orggmugggﬁyq:lﬁ%;ggemgﬂl%o\geus@(gent and/ or a nonionic surface
active a anioni c surface active agents

i ncFifdaIS Bk rnrtaieipH afiyes or adiysting 949 Kinfewiipbieg agjusters include
basia canthosd, ksch a@somlnﬁﬁlydﬂ(&lﬂe fpﬁﬂﬁésﬁnn&@ﬁrdxi&eaﬁﬁliﬁm hydroxide, sodium carbonate,

sodﬂﬂlnlﬁ%r?gg&éx%ﬁrﬁf %ftag %%?}éag a@a 1usm lg' olgenc%rhonﬁt? élbhllumncearst’mnate sodium
phogphge, a?taiswmwpletsslu@en Plogphzie .persssmmd &Qg@mhawhfée dipetessium
hydf®adnblosphbtiRB0didin Bak&Udotaahathbxihib Sihistib:bRte 8d4igh 8drhtd) §od1um tetraborate,

pote}gsci)llx%l? ogéngyt{xa? ar%% )Polxssmmthyd?gger?t?lil'lT %J %.{n%lgﬁ%%tagcgq@%es gwa as methylamine,
ethyzeniip| @%thywsmentems@mnyne ainillylphios phéyireyaetihe)edrethay pdechloride,
trietBAAGIAMAS, dﬁthkﬂ@laﬁmsﬁéﬁ%eth@noﬁ%ﬁrﬁ rmﬁ@rgpﬁnolagfﬁley&ﬁ%ﬁ&m&ﬁﬁ&

moal‘rolﬁXe ngt her hosphorl c ester salts,
i FOPHBESHRBITc ester salts. SpeC|f| c exanpl es of

th eTfannl@nmb mgyilfodmbidactiocids, saghen baizae ®idsdichiaphene, hexachlorophene,
sorb%%gﬁ%h@%méﬁﬁg §s%lrsf QB Geh I}}/&QQE‘(W llﬂéﬁtﬁl{aﬁim §|31Qe ?4 |1soth1azohn-3 one or
4$§ﬁﬁ¥§ﬁ% _H%Iene al kyl er sulfate amoni um salt

fii oni ¢ surface active agents include

et hitednkgt Dk maeal@doidd a yyeeging sgeahsusisas phYyeAyeihdytlaBiR: acid
@pthkyl ethers, polyoxyethyl ene alkylphenyl et hers,

po ox eth | ene al kyl esters, and oxyet hy | ene

al k mayl§oyreptainasynglet W&eguengl% eaeeswcyefémelpt oxygen
quer@hde(g) in €8 ﬁrﬂifrﬁiuces e hioﬁeﬁsﬁty &r kg IR-a18 61818 dye&@&iagﬁweg e q@énkl)él‘ consumes

any Sﬁ%(e% %?ygerﬁgghéfa%dnx? FE §r £1he ?h? En ule ané/ Iﬂgngz [ IHI?HII%IZGCS%EII’ degradation.

it
An %F%eﬁémelm oezet wuoyeraﬁdwnegweﬁé@r mlege@ngdpg;adewa wpthedye ofd retaining
its IH—@lﬂ;bﬂbﬁhg §ro§dﬂiﬁefs oELtims: Pieféﬁbl@ gﬂklnile%x?geﬁhﬁb%h%r i§ 4bebte@Bom ascorbic acid,

R e T P

ether polyoxyethylene aIkyIaIIyI et her,

Ink@@l @pgyet hyl ene ol eyl ether, poI yoxyet hyI ene l auryl
al kyl ene alk et hers

h@“ﬁ and pol yo ? Y. H}/
pol S RIFeHpYeRYRD 2lsp ROYCea PP P, t%{ﬁ&fﬂ%@%?grmﬂ@iﬁdﬁﬂla%commumcatwn
withpbleasbony @ik nagtresic whdrdiadaid inkpeskry gixgoetptiseh ariekjd inkat &@sceiBddabave.
RBpoPgDxyet hyl ene di stearate, sorbitan |aurate, sorbitan
nonost earate, sorbitan nono-ol eate, sorbitan
~sesqui ol eat e, pol yoxyet hyl ene nono-ol eate, and
pol yoxyet hyl ene stearate. Acetyl ene glycol surface
actlve agent s, such as

A -— P~ 2 o A — I L |
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basi ¢ conmpounds, such as sodi um hydroxi de, potassium

hydr oxi de, 1ithium hydroxi de, sodium carbonate, sodi um
whyarogwecar bonat e, potassi um carbonat e, pot asBCT/AU2006/000780
hydr ogencar bonate, |ithium carbonate, sodium

Iﬁghat e, pot assi um phospha]t7e [ ithium phosphat e,
p ot B etiprirerey iSPF)at %a‘@ﬁlﬁﬁ}g}%ﬁ‘gﬁta'rpgplezgqlﬁ@p qeigers gie well known in the art and

will hcy@lrpagefmahﬂmrpaﬁsm s @mehonl g&laaqah@n@ge PR pRis e Iﬂamb@ X 8lgRbRed inkjet
prmler tl"pe r % elartagl eﬁ éngﬁ Cieraltreefé O{e%;prmgerestaﬁc? prm[h{élgd?for use in the

presrary W@@mﬁe@qna@den thafﬁﬂto\rwmateampla opred] of sijisharg éncorporated herein by
refef¥Bdeiythaidnfieyy. €t hyl ami ne, diethyl anine, trinethylam ne,

thyI tri r oxy amn ane
10/3:9% 7?’ochl 0 @g tri Q%E%gol am Oé%a% St ha %?éﬁ‘u 6669334
10/382.648ny | el0raRsT7ani neseo13Bi i soptBPaa am H¥302,617 10/302,297
but yl di et hanol am ne, norpholine, and propanol an ne.
The inkjet ink may al so include a biocide, such as
Prinfieed oi ¢ aci d, dichl orophene, hexachl or ophene, sorbic
aci 4 Memyjed mmrmmzaﬂy haseisb @risthead Otkigtatel disduitel thaece atneed adjacent each

othelr 100 &%Wﬂrhﬁlea% qg)ﬁcaH; i phﬁtﬁ’éajg]i(;@ %iQJ \}agz 1§51%mq inches to 8 inches,

S0 S%VGWI( cgphmaémgsg%%lgeég@rt? i;lrgc?ugﬁ e A:A}ly)eg?wglgl prmtrl{?a% For example two printhead
ICs ef Tupll @ ivelghs, 2nihd1€ ineliek, @AE aIdISGncB@ ic6hld Hedell)o crddfeenniAdlpfiftheatl (ilhe notation

is 7@3/ Sﬁll ?ﬂh; rg(péf)aorssl Jﬁgls SPM 1ogys§lc£qfs%dh-mr? Aﬁ printhead can be

presence o et “ox quencher(s) In
Conﬁﬂéa‘iﬁc gy Bhad g e PRET: P’é?grateﬁ EIQUE. Apfs eBPlRg Rey ehqiggraphic printing,
partidaigiyaid @amefd) @mﬂldﬁﬁlﬁllﬂﬁﬁds Qﬁmufms IﬁﬂM kb Ibg |aﬁirecmé§i @Rha single printhead

mte%gtgc%’lr%ltegr n!lore tBan%w? ?}'1%}:1 cnlrlct can a&goq)g useX% 1eve ﬁllél lregglre prdJﬂthead width.

si ng P@feHMQ@Pﬁdcfa’ém@ﬁ Oﬂ the Iardhﬁadwﬁglew s defserrbechwm Teferenqy o Figures
17 £e . @d@hth@d’dl 406 takdd %ed&ﬁi R Rk1dn@diinitl RYbdst shovdin @Qﬁl@ 1§ iGomponents

) tl
of ﬂ% JFERh 'eﬁé f}ﬁ) L\éig F1 élg)f)%? m?IPbglfﬁIzz’S 3%?%%3 gEg %%%I ngl( %Stﬂl%%%lg mgldmg 423, an
e fiseburople 3y OMBME 21iEhe] outvsrie: fEDABGE)N! Riltebinegaig] cicuits (C5)

4259006 hEFbERMp7 hi stidine or tryptophan. |nkJet
Printers The l%oeg Sent inyention alsg provides an inkj

or i HEGHPPUBHEPILFIGE S PREHERR Th 1R ThBh A gplstic snd
can ¢ ¢xtrudztl, nhodded br fomed iimday pégreray.o ke, suppixe meinber 42l dlolldibe strong enough to

holcf ﬁé %rth\éf)'c C_[;‘E)Qémri!nstﬁé aaa?oan%aﬁgnmeﬁlkreﬁévedﬁseq H Qﬁ%b@h@t\/&mmg and

nkJet fJcl)rl nters, such as therrra e-) et
Stre‘é‘ﬁqﬁmfﬁ S5BhedEs # ¥kt i nters, are well known in the art

andThai flekible @CMeptands tteflenbihef ﬂlk iphidtidd (Wra0 hchdd dingiam second electrical

con&@tgﬁ ['4% arl’&rllew %geg%ﬁtrﬂﬂ%oﬁgét&g ?_;8 aHBX%ch%rrgsFmd%ﬂleE%lg éinﬁlectors (not

Jﬁ printer rint erlsgq
shoygp; beeerlectﬂml EPRPGIEY mFIH‘k“] captach prpas et ad éﬁQjﬂlﬁfr inr‘ﬂ*h era@gsltfomd in contact
Wlthks)ﬁ'espdﬁldin@ Sutpt e&:@&itord fME B ISbRIKE oﬁiandﬂ elﬁo@zﬁ) hﬁéﬁa frcﬁn thBBOPEC chip passes

at ppl.i n
alonig%e e(I)e Or§ tce eqnors 4& egxg 49@ cf) is SdiS’lTl% ted to rﬁsgec 1ve en, s of ¢ first and second

a fefence Tn therr entirety.
prmﬁl@%dg@%ZQM%€92108 6672709 10/ 303, 348 6672710 6669334

10/ BORobR Fl@fe&@&h@ Ik &eBRR3 %oiﬁfg 3032 m@l&&s i Qlu?h@% H llanate conduits
430 that gisﬁ%buge fﬁ.\édp :&w :’]c%)[g)reg é%?ar&gds%iﬂ% glxa% gsglfrr%i%a(ueiﬁom the air pump

alonad]eé@eth of thawhtheadv@p (Higud 1§). et op&gféwemreh 4T (Fignfve@fkisposed along the

leng%y cﬁ' | theAdnk Mnstnt)lnﬁn Q{olcﬁighﬁg%s!n%e the e hnd dnnﬁcﬁﬁ e ctn[dgi'@ 4%0 to the ink
to 8 inche seve{a I natl ons can

dlStiPé‘E?i‘ pffa(g P Htodte dessaéﬁ‘} a“'é’ﬁ SR Vgae%zn%‘t'sh‘“?) qulﬁidr%‘a"dplua‘—‘lﬁ‘ﬂ (Figure 21),
@walgpin@ atcoveesppnding dod@t(ndt@wof in the arrder3 | Nnches, 2 and 4
I noﬂl%sdlstr {ltlo P 'l:d42§ LJ, Qﬁnﬁslayglo&hsgrp&ﬁn Uﬁlﬁ%\l:{doto CicE @Lﬁs %QvAded locally

rint he notation is .
fron( f@e id @Fmseséﬁha@ disibufy therg ﬁﬁ?uﬁ%iwaaﬁsdlselavpos epes@rewnmo thgprinthead
ICs fi15iafd ahae@xd sio@R iEgure 20).
IRB014-PCT
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constructed from8 and 6-inch printhead integrated

circuits, for exanple. For photographic printing,
w@arozioea9B@r |y in canmera, snaller printheads capChbau2006/000780

used. It will also be apprecjated that a single

prlnthead integrated circuiti® or nore than two suc

ci r Lh5i pritheqdiGs 2% andy 26, pacs gosytigned cqarl &8 &ndh jgd ?réd]a‘ﬂr%&omact with the

distiiutiont fleaab4wb eatink Horp rhefsﬁiﬁlree dlstisukion dperdiles @rbh el ibesddtint@ Eorresponding

| Q‘ﬁé ribed with reference to

apew&é%é%%% égﬁlfé‘eﬁi& rnt egd 420 takes the form of
an B}edw@alts é%zﬁ? felatiyely lb%‘s‘laP%ﬁb%ﬂd‘F‘iﬁlfs PPfipned tq grovidpdrive current fo the
acmeteﬁmﬁme ﬁmeaf no&ﬂlk@ (@Edn&tdh@ At b2 (dw). NEY Hd6l Shon SMPIRAE 20, the busbars 427

are rrzc'Fain dae in os )£ at one eng ﬁ)ka 888@& 49?’&5% a% bo equ ykwrd I-St ! b b L’été%\%g of the flexible

PCBpﬁZni“FPéH@al@ élﬁpmelpélplﬁ the piinthepd i 62551912Q§de pri nt he ad
i nt ﬁgghaﬁesles@h e 1§ “(hblcmenﬁl%é tﬁenﬂiexm%@csanﬂ 1skbﬂ§ckﬁaé'135mapped around

the %tger tc%ﬂﬁogenﬁat?g ?%Pl g?ldmé‘;g%m cgnt?ﬁt:‘fvxélr ok%lbelr algqt?@-lstaléf{x‘rgwlggﬁxdmg effect,
the fyppatanembge?] preplidadnapr pfoperfienchf ithe reguipedotifitess apdytrengin of the printhead
42098PPRId menber 421 shoul d be strong enough to hold the

o CichrRE el ChrApOi s ar ser PURGEMERE R Hehes

actuplm”n tiligidclfonse i tiwipahtiead ddigibbd abrveblvidl nBXCER c@schb)add s the

| ength of the printhead 420 and includes first and

second el ectrical connectors 428 and 429. The
ThegnabBerf et connect or s 428 and 429 correspond with

f | emitiz! tierme:0 bene 6dh@tos thete @d tysdanyprdvided b @ozplk egdnpdnead having a nozzle
chalﬁl%P &%%%g{g r%nkI aQCFiJ. thleglﬁ d %&Qta&&attor @Jng&’?ed ?'%aq)a@cpe%oz‘iécgle& \pﬁltlﬂ thé Namber.
The é‘t?ﬁéﬂmcu@@h%ﬁ lopaiafs gy ese@é@%m%noeﬂmha@mm e
embbdigBt ifdRdeSa B&@uﬁhm@mm&si&&uaa&rmgh tnbl&deg b @by df E1gdred portions for

aonect or s st.r te

prov% %corm{uctlve he%én& o?a ?On?lﬁtp Ve, trace The acglator iS coni c‘tecij totﬂ{eﬁaaddl Vfaég arm

I'rSt and second prin
recezp@@‘,thmqgh apioged wedl oftheweazle qahalpbegu’}‘f@ adigptor primehas gykating shape so as to mate

subsEinSAIK inftt e @nﬁfa&@bﬂiﬂlell%t A 23 nbiel @S vanupl ural ity of

I t t dist te fluids (i . .
i O|o \?% S 1% a@ to 1&11;?5 ?(%O(Ic glﬁgovgdlf&u]?efer\?téc) 1H15H%1or(sl o? the basic operation
of apﬂ@kmmmt of this efb@iimanh eA iizzle ¢hampper 11dygovideé filledrwifh nk G62 by means
of ah [ iRk blﬁﬁrfépj@g wﬂ‘lglpca{l bd %E@thl%@h w%?etf §1b§%1fate foh Whith tﬁ%&ﬁy{gﬁﬁber 501

s g PO RE PO AU kS G e (R ORI THAS S pes
formisr om t he conduits 430 to the ink distribution plate

424}11813—4166 1{0% c‘ﬂénb@pﬂl)l "i)sl a@ﬁerp% ldpsri)ée '5%1%%1@5 J]Htgr%&lngéed%ﬂegl actuator

on a gure s into a
508e%?qg%gﬁaﬂa%@al@%@wzﬂe FROTRDSS AT} QoY A0 At & peatemprgans e.2. 509
loca&dadjadelhw: an@m gottiah ef a4a4 5105 Tae foe 510 is fivddes a @RSk UCt | on

?O n QH{ 1?9351&% tg é?éig 1&%{)%&)%§P§{o?%f{)c(ﬂ?% k qaal l%stra{eg mFtigure 22(b), the

ertures

hea%fﬁﬁ@SéP Hihepted pHstq @ﬁer@dmﬂPﬁ@nsmzPrpﬁtab}y,tﬂw@eWmmm E@ftself or the
othek fifiticha b ti WhuAtet B0 ASbughEOMImAiriak @iz hdh bend LIRBOS whEd thBBend
efﬁcqen 1sQ§1an | Cs 425 and 426 are positioned end to end,
Aa ar alsdln contact with the distribution plate
424 so that i Nk fYamgthelladmid er (Qogliciehuf othermal Expansion)

apef’%ﬁ éfficierpy can e ted car eTIOTES
(not shown) in the print h?g;é'g Cg gg%% g#efgﬁ

bushavisblddderal for thetleattd eleilents 18 b Gdpp& ARt hiloy whioNEY 6§ ﬁﬁﬁed 50 as to
' to provide drive current to the actuators

lmmg?a&%%%%%?nthead nozzl es (described in detail bel ow).

As best shown in Figure 20, the busbars 427 are

retained in position at one end by a socket 433, and

at both ends by wrap-around w ngs 434 of the flexible
RBACBcH22. The busbars al so help hold the printhead ICs

425 in position. As shown best in Figure 18, when

assenbl ed, the flexible PCB 422 is effectively wapped

around
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the other conponents, thereby holding themin contact
Wi th each other. Notw thstanding this binding effect,

Wo b@78wuport menber 421 provides a naj or propoPCT/an2mb/000780
the required stiffness and sltgrength of the pr| nt head

420_as a whol rinthead n
(Rl 8 S0t ey B afbere i o PRy g o e e
of aglvetive ate nagitificdtapthe Paddisent tetshad tifabymall Serniahexpimsiopmean tha eestl5 10 result

mlg@mémgopg%@dlewdll now be described. Thernmal Bend
Actuator In the thermal bend_actuator, there is

t y pledFatsy 578 vt couserts il Raddls PRYTEEH BvEes R &xpPAgncaease in pressure
aroun@ the Ink nehisnd£0s whizh bahrds, Agillusirktedain Bigare 2I(EY iﬁalrapbleﬁhdner The heater

curr@tﬁ Es h&_gltséaranc? ﬁp ﬂ%%&t&pouf & th@ &‘%g Imea &9&1' t& h&ﬂgggig Wlaﬁl ghktcﬁ'a%nel 503.

U at or ev Ice IS
to %}bweﬂibh fhepaddla S hie d‘ﬁﬁlﬁtfdéo pRATP to itFlquespprosifipne The
deac@ifdriofl b0 b gdnbral refb@Sof the PR fntd thd Hodle &Mefmﬂhe hﬁﬁ@d BerhedRQF the ink
outs\(é;rI lth% zfr% glmgagﬁ %u Cc{n%e dﬁnéa c]zkﬂcgvs"f;l Ip ?%Et %eonr }ai %El(mé a{m{ breakmg off of the
dropmé Wa@h prageeds t¢ be pahnels éfble qo pﬁqd@em&e}w% repilig uawge@armwkmg of ink
into l't&@x@izlé%ﬂanﬂﬁ" DUYA tha mi|ﬂ6¢v tiReheyss) InQifmettHeenoBﬂeZ&llnﬁoeﬁm REREHIled such

that Ele 1%%#1 1¥u|re ﬁ\s\:ﬂs ag reaclgg%l%dqge ensc’)zzg%) c‘ﬁ%x?s]bgr ig ?ug%e%ileﬁ'%{_ rgaéiy for the
eJ@Ch@Wihl@ﬂJGMMﬁnkwal |. Turning initially to Figures
2 2 ( ﬁ wré £ illustr 6y Qidk §er§%§c‘ﬁVé V&bt 8fe REARB bk fgdnlehUBiL @34 1@lﬁ§ates

e _basj on of a zle_arr ment of

s GRS MG PG 2P CRARBER SO 2 BT 8™ P Pieng of
elemgnts previprsly58dipyd Imebaasreiedan i nk i nl et channel 503

whi ﬁﬂtlyc % ag@at&%w&‘udteﬁrs%g Qf tﬂ)eﬁé@gc@fatoﬁﬂllﬂ§é £ "31 5ew19crﬁ wgérﬁpan upper

t he nozzl e chanber 501 rests. The nozzle
e B TIET TS QR IP RS e op oF Oifélﬁtmusrmtﬂ%ﬁlwa%w whfegpgtively a
copennitkekaliophyes tasinhiey called chpraiidiel) ¢ah ®e tdizetl vehich MaNHaed a Hidhdr bend
efﬁ&e%c;ﬁ paddl e type device 507 which is interconnected to

an ‘actuator 508 through a slot in the wall of the

noz Ziedtenamide layorl7 e taeret s prdsmgudhesisttrdsatiag fakes plape near an
end PRAGHSOS e Gost SI09 Abjaeadiediva djrarnts pbﬂlo@ﬁ 1 ;’eﬁd mfmbﬁnb@era abf bl&k
portl%?% ‘%‘éc(})l als-orE gvi?e%%gnea% QCa %raft&r)ﬁesgprpt 19 fo % acn oal Zorz s h\ell%ng 2 .

501Thedigatqr pegps P99ty ingindpy w@m Flg}aper@drﬁétuﬁeraméww@ah gre elongate

and §3&diafarGALIRE uSd h@eﬁmé the URABRE Bite Eﬂﬁﬁt&ﬁilon@ﬂ@@ﬂ§éﬂﬁﬁ actuator 508 is
Prefe ans. 509 |ts

bl
oAt perp b Bt R B0 B 1or RS MG GFa gpeaion of
eaclmﬁwtp@()&wm ket dardjaeshfacitanidf- where the bend

ef f T&'bﬁ)@l@ﬂ/orﬂtlo% 5?991% infbﬁ:gnn@osted to/ ARG 5. PY@éjéxlxlg lﬂ@()f 1%(111 turn connected to the
|.Cl.en 0 Si 0 n en e | C
prai AR b S s o0 RS LG by ARGt o e vl

chamiget &11i &he dlad F22Aihdesired baeraldyl temen Wsh the sugfacoqfierarnn$ 20 keds to minimize
oppﬁ‘hllnigys Mh&ﬁtfﬁ@%f Qﬁar&ﬁﬁ e er%‘éo afhelnft 1&%{21 Jﬁragi/ @g}ﬁn lih nozzle chamber
rial. |1RBO14- PCTThe heater neans s 1 aT
501 I‘"Gé%f agsfensign g&siseropdiesitPZBor ti on of t he post 510 s uc h

t haWhdnhigs éfi«icd &tuak tha e 52@ taicardua@ivecurrag Blpﬁdsc&ldhraibh thl @tanium nitride
layep ﬂlq %agllsag nglilg erz glgs&i{ia@rt&l‘ P ST e llllﬁ)t\% E %EW%%MS?( B?% §66%3:8 El%@ ides the
neCEéﬁB/ Povrﬁén%@a% PIroHER s TS pTFZIa AR EiT8e d brotenduative ﬁm@nr@ults in heating
of tHADILEIRRIYbr ﬂaw@@aﬁ & 10 5 Bl which e @R SEn defbrdd ﬁ}ﬁﬁaﬁdﬂeﬁlu%ro@thgﬁim 20 and

cons'%!ﬂl%ntiapej eé:ge f 131& out 0?86 nozz e &H ?I)l(epe ecteasl.fﬁ ep lﬁ %rgited%n 5 }r)age m(%lhe usual manner

manne

for an inkjet printer as prev1ously descrlbed
An array of nozzle arrangements can be formed so as to create a single printhead. For example, in

Figure 24 there is illustrated a partly sectioned various array view which comprises multiple ink ejection nozzle

IRB014-PCT
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current is pulsed and ink is ejected out of the port

504 in addition to flowng in fromthe i nk channe
woeoR7@mEequent |y, the paddle 507 is deacti vap€mAUZ006/000780

again return to its qU|esce§b posi tion. The

deacti vati on. causes reflow of the ink in
e O 3¢ KGR HAHE B EF e BT Bt Repi drn

typeDuftusdysl@n bdfermniped ndudingrfulbuolir diags eor r espondi ng backf | ow
r esl% b du@t ﬁ@ fnﬁllead'l%@ﬁ d@&n@eaqan%&eéa'unﬂmgfsta 1&Id NifiRs

roceeds to print med
tech@aﬂef %g@dulﬁélﬁ P@@G%aﬁ%zf thF éfgrmai %et chlit inZJ Sée’-ﬁ%} ]él en%t &E Kiag (Gration
Metlhod kind App&rathsd (& 4mp Zzthepresha afpicanHO coniedts dftvehich Al filllydworporated by cross
mk& nnel 503. In tune, the nozzle chanber 501 is
il1led such that the position hi Figure 22(a) is

agaln reached and the nozzle chanmber is subsequently
Bubb’l@ﬂ&yzmg HEatJrlEﬁm@i}tﬁﬁttt&t@ﬂ of another drop of ink. Figure

ar r lﬁh 1‘8 ertelqc?‘ioeli%ur tg% I%%IFI@S{: tflgt%lgbé)}élg(gnvr\l, theatce{r] elemen% act:uator
compmﬁpscmgtzlemtedﬂia?a\ylthmozm 2608 ¢herginy thgperies mvutsfnomlegmsé 0%3and apertures

1003 &ngzﬁmf %ﬁ&gb plale TltiBHSEkwgﬂaﬁgloéﬁls bsﬂﬁ%fdﬁe‘a ﬁi@ﬁl%\éih@diﬁl'ltblde
i nt raoduc S been.retalne
stru%%w}il cg:a(ggeecli bys%aiylog@ergxf:al V%E)B %o 1tlgrb C\(’gl) 6)P/er & ﬁaCflgmeg materlal which is

subsBdubntiykaicled. conpri se an upper gl ass portion (anorphous

si Iy Bﬂhﬂghc@féo ARdad lxﬁithfrgs‘bm R ndZ2P 1605, siie twaliBHAER whlch the nozzle
er nati vel er ni ckel

Pl 3 paporch oA et PR YA P e el PR R s
1008\ edinled adsage 4000 egterhling tesughnoulgfldybroitenasyto theHe stié (atrshawm) of the
subsﬂ-htg FA ﬂ%@;{/h %ﬁoﬁéateﬁx%ezer efR !al{t] 1(ﬁ0 'is%ﬁ)sﬁgnqgi Jl&ﬁlrﬂleacﬂgmbeﬁﬁ)(ﬁ %;mat the element

resi st eatin Kes place near an end portion
is ingtipecforpp€ g suspppyled ]B&’d]mag Eﬁﬂrmﬂlfa@ahﬁha‘m it PFFO&’@?@P&@@%WP% AYEMS)
muaﬁau@kﬁmmﬁmen@amnegmmdp&k%a bl ock portion 519 which

S@h&% 42 Y PH igtfad % uﬂﬁﬁ I;}ﬂ(qll)ﬁat{rom ) rgsgrg%g&gtghw &Qé}st th{ &ém‘r;ep 007 via the

act uat or eat er neans é I NC
inlefpaggrea ! @Of)yso gt theharbepBlfse dhesefigighedieater slemen 181 0\iHeatpd fasgmewhat less
than€ll I} a&@d abthaSpacad g aaiht foshl et tehad pulsld powillve agprda@ied thkxhe heater

elen%gtggion gm h%{n?a, con 8glw§}1 g énkgll)lgr}lgﬂel gm‘tge)r( N \%fetél% ngglatﬁe eLIIen%ent is heated,

this pauge the eiensmomgf GRS balbdps &l thedvir. fA@wrfélrgﬂYgﬁP ing |1¢1flépn§hmﬁea4 bubble
mmg%ﬁ{aglon of each actuator 508 with respect to
a

t.uators 50 The .bl ock portion.5
o B B R e e R g e B S0 B e g e
tunconndetRdion of tdve IpHddIhe E0T litneichithe nivele h¥2 ZThe righl@Priyesists in

dlreégg-thp Xrof).rﬁﬁ@ s 1Pj§ ej@cteﬁl Rls B nﬂnméuztge (thgf_(cm dr Iﬁlm?re&l'olg e of
thé nozzl anber 501. The sl ot

genBF&Fy i GO A P P piaTe PR3 ot e
pres@Se Wave ganerhted wichirapxharhen ot hegngfobthe ¢léneen0ldl ¢ indviormfng ofbubble 1012,

doe opéffég az] gnt?%a@bﬂ%@%dthlﬁ%or}e%ndn’?gnlaﬂeg generally within

e nozzl e via surface tension effects
ar ST et ngFsturegten tpgripmiet 10pLnoirdy Pl s 010 OHifireieh fig nozzle
1008 bilafs@ fhishedlsoB @ Mikibadkd tEugh the irdd passage Pas SRavetdiriauaibr phdaeze 1009 is

approxun?te wé‘ig&o%%‘ﬁné &an}én h, %n:tli?s hlyd y xﬁﬁy&fﬁagﬁshxgg%he\?ﬁ kHT%lce there
isa Wﬁwlaegcwmam etegeal, yhemm@hﬁfe@ ghthe HPSS@P Fige(t the ghaspbsr 1007 is

to er&anertZtKiJo@h };emenBa BNk an eJRRA &OHOUE, &dﬂ&éﬁth@ﬂﬂa&l@tﬁioughﬁﬁdjhlﬁt%assage 0.
I n

st B Rt B elor el bt 1 e g phase
befdrdthe @mhr@@s dfihdt tisnseyhehbblall018 heeitadnreashed ity kﬂa@lmmnéfze and has then

beg&rh@ccﬂ%gﬂo@arghqﬁfepo&h@fcgﬂlasﬁtlﬁﬁ drop is printed on a page
he usual an k et %r| nter_as

pr ev}eaﬂgpsylgaé@ewbhle 0 gy Pﬁax}mwf 7zal ’é%?af*%fﬁ@a%‘?&lgﬂ to be
dravaaffonbé@thinalie e ekleSI00 B@roi the Gidesa D 8 odi ths imap), @rdpemertd bedrgyn fFeprthe inlet
mBexaopl e, in Figure 24 there is illustrated a partly

sectioned various array view which conprises nmultiple

i nk ej ection nozzle
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| RBO14- PCTarrangenents of Figure 23 laid out in

interleaved lines so as to forma printhead array. O
waeomrsa29sdi f f erent types of arrays can be for neCEABE006/000780

including full color arrays gtc. The construction of

t r|nt ds de roceed utili zj
pass%%ejﬂ %EP P%%ftﬁﬁrqaﬁ elglgft i&e) u'ﬂ% ?(gllj Q&%Wéh%adlfl?r |lscdé%“%<§"iﬁ’ m the
nozzhﬁf 100%h éormine psangdar s@k 1@t thbakdf Gie 2epB 16 pribBto@mbredking dif.

"l "ﬁﬂ%rogl @l%tréquﬂas Q/ggrtgig Qm@ﬁfjof%&@i{tﬁﬁ %%ve(réoﬁ'le %\Jr}ace th@loﬁ H)?ces in order

applicant, the co whi ch are ful
to oRICEE B B Ry i ot % el SRS 2 lie 61 i, i doigeer of
the belemmtethextth reddAing Ihe mabuat efg® sirfacdtengion Blding, thet did, sorthat the

mon?eﬁi!uln 0}919 &rop gs ids é} QH’ 1) of 04 ﬂ&ﬁ&s il to gﬁ opd Brlélﬁtoﬁr
re el e

rses a nozz nozzle

the nfhe WO AT %&Wl?fgfmﬁeﬁ cguspq q%ﬁeﬂmﬂpy thg pgpws 1020, as the
bublEPEN L toligBeskOBDSpdK bi&:ﬁﬂhpﬁbgl orh e nbiﬂ@thﬁt%?d af® P ls@lidQurfaldaen the
VICHHt?%%Y!hg thlt "6"50%1121%)9&%17I Vﬁi cﬁﬁ‘g@ %&u%ﬁ Sagl h ve ei%c SI licon

structure ep03| of

chem cal vapor deposit | on ( CVvD) , over a sacr i ficial
Inkjir@&hRAidgad Which is subsequent |y etched. The printhead

\7’; e Ip%gea dv%ﬁ’tionmfso C;ﬁow egnﬁugk lm% ebr?%he crgo ér%sgng pm%mggt’éla(’sgs ge%cribed
abowrﬂahmldgwmfmﬂdemm@ﬁarwe& lmewmia thegrt arrddiret iglabionzlugerpls fares.
Prefd0¢ the %kaUinf( ba‘rth@g\éﬁcff 12 PRSdnt ﬁ&eﬁtlo]i%geﬁaﬂéibla rlnldjé@ Ettidges suitable for use

in thg g%éegtgg\fegnofl Sretec‘lef r%chlrnra% f(e}E)r O %]teni FPE’W 10n8,fa11 f)ﬁ%hlch are incorporated
hereg by stferercein thair bsiogged, el ongat e heater element 1010 is
sus pended WI t(ﬂbﬂsg he chapBeps71007, so that the el ement
n the formof a suspended beam The printhead as
In°%et?6‘?fﬁ?ef1§°“3 ﬂi‘ﬁ“@?“&‘gfdé?:‘f"r‘%’ ¥&hani cal system ( MEMD)
S tahgcdingrdefininghiptirelity of sftmagmréasbzyheaml at ledsogye afpl s@rage oree Sentains
coloyzg]@fgr ;Iriﬂﬁa %Efbxgltdtlﬂ)% ?rgt 1ls §i51blg tol‘h?eqimn %rgi n%lezfs{ o%g%t?he Qlthaer stt?{aége areas

reservolr hown) enters t
contaipg "é‘tmkﬁ?é%é“gjéscﬂ‘ﬁ’égbo"%o that t he chanber fills.
Thes¢faalfly, eich stba@ ahe Bteed cehr@p@ping bhAkQxpestedie@is@€usk Of its contents

relat?'vg E%ﬁ{%n&e? %rrﬁlﬁ%t,og%&e for E]élﬁ;l{b%}[— (ﬁ%&?ﬁ@dgpag %? th |a|t Lge heat i ng

ap%?ré apvatodersiarbael dﬁﬁﬁi@’tﬁ’e aftap ink qrisiggaraccordingo the presqntiinyention [Figure 12
showsQKY o@ﬁblet%\fasfsé'ﬂnblyhﬁ the Risladed@blid ink Ela.nhhg% 62N anerladifOdr cBontel & stormg

ﬁxatlvfe%44 acﬁ%svfegl6g(gE r%ltcyan%?a eaa‘.}ge% 2 63% ell%w%g}|J gla% 6%11 %nﬁ%%nﬁé%l . The

es’'in C cor
cartigdgp 647 alsg tantping a mmtﬁhré“ﬂtﬁréﬁ ﬁnn@@ase imglding 637T|aﬁe Sligh iyl Bigute(P] fhe micro air

filte436 ﬁlt&ﬁ&@ ﬁ/ﬁﬁ a%@lr pﬁﬁﬂ’@@ $nsRABhE PGt §8 8 hésB 6! ERS ja%ﬁdéé"ﬁtté?éd'hlr to the

prin e B T RS TP P QUG © RE™ oS e o
nozZlds.eBy inparfo@iide thsa fdtes63p witkii the cdriridgy 62T ¢he dpapgpioda B ofxbe fiilter is

effeét§el§ lifed @)%e 1RQdF @1@ cdtBaghl 'T'hlmlélﬁesttﬁ‘a@ € BN %?epﬁf:ed% ggt'hémvrch the
camr%s irection. The reason here i s onl one nozzl e

B TR 25 P < it o e g el Fathemore,
the ddhegive dridénfiareé 8% e esplapisted gestier attletle visiblainks dnih@r Glkkandaesy, reducing

how%&lﬁﬁtgfgjxé’ewmtg% otpgrgtﬁPgs E[:ﬁ.\g{ed g‘&me &*ﬁ%rr%ﬁén% 183 é&fsh& E%@hg

] ac ent ch ers an
%@8&?&%@5 mdpTal §asm$ﬁ‘ép i Hhe ik pladdersi$3 hio &35 3m¢ éxwetbllﬁdﬁﬁr 644 are
susptel’med eitanBetasiddiy 4 pha s ambkyhopuskbeﬁmﬁdgktogemﬂ. Thb! tmg.lehgmwhder 630 is

acco%nEn%dQe iyl {he baéeg Ig%l din. éfg O’% s%%oig stlalﬁ méa'dunI EtPQ Gl acng IPor prugmg and

gluul&?@@pl?ageséﬁﬂ‘?@f@f%tel y 200 to 300 microns in Iength
and is only approximately 16 nicrons in dianmeter.
Hence there is a substantial viscous drag. As a
“—%%§%It the predom nant effect of the pressure rise in
the chamber 1007 is to force ink out t hrough the
IRBM1o22t e 1003 as an ejected drop 1016, rather than back
through the inlet passage 9.
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As shown in Figure 17, the ink drop 1016 is being

ejected is shown during its "necking phase" before the
wale@p/omosaks of f. At this stage, the bubbl e 10BRT/AES006/000780

al ready reached its nHX|nu i ze and has then begun to

| t d th 17. . T .
c o MR BB Tos oyif piR e v s S g i
Hyperdrbtl 8 peé neip 7 sygerus Bsh systrms drqdesctibet] i mere déya! bdtoramd ifi the patent
appIWaﬁom Tsedd Qﬁ‘ov@ Q# %% v@n&aqg:fhc(u{)&&m Heﬁﬁl b§ 'ré#@&celﬁ llélr ‘é’l{tlré;t}h e

, and sone drawn fr he in]
9 Eﬂ&?ﬁﬁ%@%ﬁ%ﬁ% @@@desta SHREIFAL a‘f%'eanﬁ%?wrbas dyegp flesgsibed above
dispWS theredn. PraerablpkhelsOtstrdte @bmanims antntérfatessurfan rPedferabiy, e yatis disposed in

the Foﬁ%?a&&%ﬁ d'ﬂ?ﬁftﬁt)?e fécl}'q\ge?’m neféﬁ%% el | elﬁgeﬁm %ke %}lg ﬂ@tcoded data

base o It |ng 0
maycpe ggicatiys of thedgertiy@§a laocklaﬁtﬁlaul’rﬁf%%uﬁ? C%‘Fd %ﬁ%ﬂtpemﬂi P 2 substantlal
portid¥ 6f 20 Aii@ fabd buift:ae ef theaiiStrA ek QR Bthan 20%0retedr thD5098 @ @feater than 90%
(ﬁﬂy$qhﬁf ink 101 1 is drawn fromthe nozzle 1003 by the

s

e of the bubble 1012, the diameter of the neck
1018eiprably diesubstint is Byreflesing e e theldee dispprs therggn maybedetected by a

sensﬁllg rdéviik@ ETHe €ibSthB YOk EintpPsel BRnFfu@ible Helerfalbadh ab PEsEQAR PbIYSRfins,
of. the nozzle is

voet PR SRR ek P RSB Btk o 7 vnen tpe
dr offpr 19kee dpplisatioss. dfefsubsteatns mrefprafdha paperclest. For Slypesleis B applications,
the sfu@sfh‘lat@ fstp@egeram/y attgge a Ribdl, @ Yickabihd thateAS of Harele b fRoddf kén. Typically, tags

ses .t Roi int of collaps 017. I't will be
ond s B R RS R o SOUT AP PP Y ces i n the vi cimi ty
of Inheoyaica Wlﬂoﬂmddbbl%@ehca@wofm invkritioh thehvebsicatanndyat arointeractive
procﬁantexh Qd/aﬁteéﬂ)r fifefdetEdn with PhsdBia aQ%[sh% laclge %ndBQ@mPJt@ §}§{é;n the interactive
nvention al so provides an inkjet ink cartridge
POQUEABT UMY %in i nkj et ink as described above. I|nk
cardprodiggsmhevingiankdesty; pri nters are well known in the

art an%ﬁg‘fa@g s%.rfgcg @és&@a@d ﬁ‘le Blldg[ﬁ{ %H]Sané %HE dlsﬂ:) Ee%fd{%{eglplh%m}atmn

the inkjet Ink cartr| esent 1 nventi o
relating i %%@a%wém apgcopded daty F@P“F”d@%féheé‘éﬁmt‘féﬁf the resfuct ffema, Whereip fd coded
databEB&in IRAY@Hing@e Bli&citestovedbed in the foll ow ng

pat ent applications, all of which are incorporated

herein by reference in their entirety. 6428155,
Netppgq ard flvayplgbd !y one preferred form the ink cartridge

co nmrpage@ph@udal@ bishif@vetl@dniafd d&@m@d @énazraw ih ¥ sith asd s@vfeﬂtg @spects of the

mventlon a ov‘é"ﬂ—? et aQelﬂdtaPplﬁ_c%lons o?{}]us mventlon ar ges% f(g%enerz%llﬁ n}the e S'ghth and ninth

ntai ns "ol or an ntin
%wm$9f%ﬁ¥WWWWWM@Whunan eye and at Ieast one of the other

St Or agR AFMERIAWONURLRS oAvidw ki Rlipabd) kndBSyd@mEIM. RREle: Memjet™ and

SR R R

every gmblemengatipre wilt necessarity ¢uibedsi pit eneled opst oft the epeeifi@deaik and axtensions
dlscfﬂs'ém%fow% reﬁﬁbrﬂB af bﬁ)sﬁzg;%?em ﬁb@é‘v@r e WS{SB'I! &%b@ Jl)fté 1§(§st complete form

desc an_ink cartridge accordi
o | B TP Do S o e Vet s
embadigendxny apéctstdithe preophtaceaion epeiatek cartridge 627. It has

bl adgef 3¢ %mﬁg/a{ﬁp%érrgd%rmsc;f ﬁ{e @% g{e s%%gl e\(r1$10244c0\%1/plé%r énterface in the

adhesi ve 630, "and’ cyan wgl
forn plag paRpSH sufaee: mﬁwaar%m@ésl@ﬁ 1°h'r‘}‘?%talé~°a¥efefei“?f@é> S of the surface

maihifed if Qrb@ApIG sstdil. ThOmay fefefehdet @4n @@elﬁdﬂ b3 ab&ﬁ;ﬁolﬁmﬂe dén@igg device.

Depgn%&gr @?n tﬁ!‘%‘éﬁ%ﬂhﬁh&%@n %ne n]iag %gﬂ]e bre elfaclolletd Vi {bg/ or mv151b1y, and

aces
defiped fipseh B yay thatts lecajypeyiod lig hpied Sioet >aq1¢s an anmﬁ@uous map reference both

wnuaf mamaeﬁﬂ&mzmlﬁ@enpm@é eIt coofUteE S 5te fcaﬂnoﬁtalﬁ ugﬁﬁlhﬁoﬁ a3t features on

e gy e G iR R A o PG B SRR B o soming
devipdesedwitlt the mepwedRTFacet The infyaation thoswsirieved o taife thetfornf df adtipns which are
IRBG14-PEF f ectively linked to the life of the cartridge.

This ensures that the filter is replaced together with

t he
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cartridge rather than relying on the user to clean or
replace the filter at the required intervals.

waoanorievsor e, the adhesive and infrared i nk arBCT/AU2006/000780
repl eni shed together with t vi sible inks and ai r

|ter thereby red how uently the printe
m‘t‘étﬁ%‘i’yat?‘? WHPYIE S %{ Lﬂi?b"t‘%‘lf ﬂﬁé’B%%r ’E‘ifpmf‘sﬁ & Gepreety éﬁltebaftm& with the
surfefisturembl e naterial. The cartridge 627 has a thin wall

casi ﬂglts@f]égeﬂe&- Rﬁn 'tﬁ%eglag@qg;%hstelﬁg’an &xﬁpr@cﬁéhqa%g arlcf ﬁ&'mtaﬁ fﬁ%ractlon with,

bl adder 644 are suspende e casl ng by
netpgges TheiecHr prgeskd ‘?"F:egf@alﬁ frdcifyeect Bl Rgy ordingme PP avtévhlch work like

integpktive whd pudebetnfofiddion B emmmdaﬁo@d utilp ihihehikteds eubsm@itidilynigvisible to the
una%g’d humllhéyl? Tlhéc' mf%l hE\H(l,ver and?h%%:gy t?}ptlogedgir tg %gnc’l;e sggsé(ﬂ)(v%g 861ca11y imaging pen

‘for
and%lé@tﬁsc}toﬂswm"?aﬁté@ IRBOl4 PCTAs ment i oned above, the

dy es e ﬁrkﬁ-rdarf&&%&wd BMER tahdHypélinks as&en:pa@é ]:a)ﬂ b8 Wiick&@B}if the pen to

requeq 11%format10g r%é)l}ﬁ%lgesnglrwo d@o szgnra.[lé)re%r%lc?s % %0 \slsrvgﬁ én c%% %{AROéﬁment, text

wrlbatbé handzgn s netpage i asorhdtigally decagrirgd andallonve@efd tpgpropytey fteat in the netpage

syst’exﬁ cmomg atred thek ailld BY M efer 8fttindeRs, tslig%atﬁrese Rlobriil 3 a netpage are
esent invention provides rate

g A SRE Bt Ryl e s R P AHBeE a1 Sposed
t her demlustRred fieFiglob \}, a plintedsngipage rl et reposept dnsiatsragiive form which can be

ﬁlle‘drﬂﬁ Wtfl@&%@r b%aar;fhmuy, Bs et erakd ﬁé e, Erl?le‘elgéﬁ%ml:a‘ily’d VR Q&ﬁﬁ&ldaﬁbn between
m of cod dat a U|ta §Se i N, net page
e

r
the B‘?ﬂ‘c?f’%ﬁ‘ ° PRt PaBE| ?ﬁﬂ‘ ST, RP—%‘F“ %ﬁqﬂ@m&gr?émw&ésdress fields
andchatubmitriwytolp elhe metpagabongists of grihée datlenprinted ueifg gisiple Gitkiietd coded data 3
prmltehedgrh cgffeﬁfoﬁ rofiggsy 4 u&&%&%gﬁdﬁ%oﬁépoqaﬁgpﬁg qes?rYp%Bn stored on the

tanti a t1ion an interface surface o
neq@wgi’ éesfré’ ebthe éqd@’ éf’lu@ relepRh °f2tb%‘e¢§$€‘e§t eyrticplafh deserifegthe type and
spatifll @@heFont)vd Back D¥araofivetelomers Ulkftag agid orBiddnet MO EymplEXI® allow the netpage

systgx# k?os éolii@étlﬁéﬂte?%!et%loﬂ’ug IIIL ?n%gx%%% Sl%e tmﬁ)%t bu:t]o 6d¥o§ egeimgf)ﬁ oﬁa@% zone 7 which

ensing devi
C°“§ili’B‘$dﬁ Foélieép"ﬁ*&lfx%‘é Of:tb?ﬁﬁ’rf?s@@ﬂmégfaw suitabl e materi al
such A3 giugtaes td Kgurd B 1ig- nei@@e )56311 ®fj eﬂﬁeferﬁ:@ |fcyﬁ3)t Q/l’nSh is shown in Figures 6

andg amy d%sc]uge%'s.l_.n neugre %ahl bgla& wdrlfsI L a

75, plraerfemgamnyeraﬁobgb@retp@gmmer IF@YMW¢@P¢D&%@IP€mW appliance for home, office

or B¢ hs6.athb 98}915 whrBiBss §ﬁ{p&§nﬁﬁﬁl@a‘cds §ec%@fv@ﬂh@m Iﬁétp@getnatg/orkaaa a short-range
urt.ac

cka mat er
o i SRR Py P Lae T B PR g RO gy P Rhoton whic i
eithpy| eabeddeidn thp B Y ebdermipalrvbiatragd rointsr, titiepredaded by msepagoridpadeeiee 44. The
relaWﬁInHmhMﬁedﬁs'o ab Erlo(llﬁmby%%bﬂ@ﬁkﬁe%? %thg'fde%&ewﬂlé'lll\éﬁéa;pbﬁfgs bcﬁlhﬁort—range
ubstrate interactive product item adapted

b ¢ r‘"’r‘?’é"e‘i"ﬁ@#%"%%f“ﬁ 1°98%-yser via a sensing device and a

conp lll’t aaraltsgagtzeembodﬂnem ithetnetpaee pénwgliges Odlinalitcodnb@inm, such as a USB or other
sen&]ngBE 1§ﬂ 3%he P Weggﬁﬁiﬂal nEthQe {é}ﬁ;\[e!r &gelme{llgeem it y; an

interface surface assocl h t'he product item and
havi H8° HiPeFERE 0%t Rigipirep ﬁqﬂaroﬁﬂwlblﬁ SIP@P &t Figrgestogo L had described in
morp rdedill Blow, t i€ Abia dﬂﬂﬁeﬁerﬁﬁtaﬂy ionch dahand,epeB3bnatifee nb‘d@liﬂetsl Magazines,

cata(l)oltﬁ,vs th?%h‘.EJS aqg%Iheﬂ %géa’gégq 1leﬂrﬂte§%{ Qlélggga?g: dat grac 1ve gt;'afisge% Unlike a

sor escri
perjoRab eqipatpie the flmagﬁmqﬁea e apnhirrice whirtotes b%ffOYteKﬂI@le» wsollermumqh adjacent to
an a%a@vhéi@ &6 bohed n@ﬁ&ﬂ@fn@ﬂ do:)éuﬂn&i, §ubieassh Xiisr sﬂﬂ@heﬁ @Mﬁ Rtbkkakfast table, or near

S i nv e,
do?%om onsfh o?arti“ﬁl LY nv%al?%%oncoéng}éﬁ o g?pl %eé OF BYBP'S ppd miniature
VeralqriSthe ei ghth and ninth aspects of the invention

abov@letpé%@se fn@nté@loé‘ﬁ’ tha! i)d?ﬁ’ﬁsof Qoﬂ@rﬁ'\%ioﬁ %inﬁf{eeﬁ&”e%\évo@&se of paper with the
et e and er| abel (t Mem et (tm and

timelines an 1nteract1v1tyo an interactive medium.

Juncgon w1g1ha éoersor%f comgl%ter (PCQ Web terminal

IRB014-PCT
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Hyperl abel (tm are trade marks of Silverbrook Research
Pty Ltd, Australia). It will be appreciated that not
we@r@poiospl ement ation will necessarily enbody BA1/AT2006/000780
even nost of the specific d alls and extensions
d| scussed belowin relatio t he basic system .
A TR RTINS SRR F T W
procfuarmemizm) petaautidaes the extrdcim viaxt sborrabge radfodinke A @ rélae Mhe relay sends

the 91{6} ?ﬁgﬁttb gxg é%‘r%oig rﬁ%&%\? %%8 @ert«é?% Q’&%tggr%taﬁoﬁeMk)ﬁrgprfa{e eeircumstances the

erre and aspects
Pag‘? ﬁV‘&ﬁtSF%‘ﬁ BOTEFRENNG | PESHEG &F a@H‘fﬁf%Pr FompigE SW@Fe‘F‘P‘é@ on 2 netpage
applﬁo@lﬁd’m s@ber I NThOGHRAGR s&YS B k@Y & re3poa@dith & printed on the originating
jpterface in the formof a mapped surface, that is, a
pf]ysn cal surface which contains references to a map of
t he Supf aleamating smbadime the Pe, Sshitimiapl, ggirape mintrhe ey device may

combRbiCHLMEES WidNoPEorteBst e@h&aﬁoramaep rlﬁuwdmgtaaoeaeaseme Web server.

Relageieﬁﬁé/ onugput 1rs ?te1fncejtecp tg r&ﬁl/‘mtscti" Ey tﬁ egpgée prm §r lcanm:fsptbgl ‘(;ilsp(?ayed on the PC or

Wel teppriing], mwwerd@mln ere be jerpemsiopsdd r@hev\lé@w namﬂbasad prpcrgikiure of the two.

q uer n@,mpa%eympe@heewsfdmy Ybie ksiﬁen@eat iH B PR O 0Bt by being
e rence

wod D Sahyish i P RF AR GO SPR AROINREe e Orenier™
pringgtsolnt thd prefewrddiermoef thih echmalppe cblasivelyf bigtespeairadd digie-huality printing is made

morle Qtffd?&agﬁttd &Hsuﬁ:lé}g hpﬁs ﬂre%rfeh ?o\ﬁﬁda &éﬁ%mﬁ@aﬁgﬁﬁas rclﬁ ﬁ}rsﬁﬂ(eﬁ&acterlstlcs of
a sensing device used with t

sup
atrag ‘Faé’éeév Smaﬁﬂ%“ | P ﬁé‘% Plpftet- H%Fsglcisgtpﬁeéi%ré’éedd‘h?f“ f%\‘{% & Py sides, bound
togeﬁrerﬁm @fy rmmgaumd whifehabla handlidgB014- PCTi ni t i at ed by the

fo nmp Lﬂieeﬁe §é/e egﬂolg %lteaglrtfwﬂ avglﬁﬁh Q)f rgédg%l}i ?.rg%rfée? 22 Gble service

_ for's Interac , _
is a‘raé%béed? b i puspiels erﬂé@r‘ém%%ra%%ca‘%wdﬁefeﬁﬁ@éffe%tbawband Internet
accds€ib hiRadyamaikbleto20% dftadsé. Qhe @ip.age@ﬂdteﬂ'ﬁdﬂm obﬁiteﬁvﬁ!?ﬂdv@ﬂconnectlons but

WlthVYIOnII&eI' def‘\%bfﬁ‘%@g %xd lomr 1%13% Q]Eiaq )?p %xggeﬁ tfi)e rg%p?g)é V%stegzh %Pbly %[16% using existing

conﬁumﬁrelﬁlaettandﬂesembﬁeﬁaﬁ@gugh Mfswqmvm@ner@te maig é’@ﬂbfdm‘b wﬂletheﬁore be less
accdeagl_e frohf b Bghsinteks wint 611‘1:1de nfdeﬁéssnaﬁaﬂna{td me h@pﬁg@gymrﬁ 1sth@stetd|'bﬁ a private

intragleo gfn ?ﬁjo Fer gl?lpod ts the ne? e% s stem 1\sl\§ t&l P%%Turgg/e cmr;}gu%er r?r coggﬁter-enabled

Bé& "l
deviamhctlﬁwmertted to the net page system In the

pr ef @:@ﬁ)@g@ ptllgfzfpon GtV uhd ﬁwpig@ﬁkt@lwhm@ ch)dﬁ BltSd BMHeBRE Brint-quality
be c or .
oG HEiogH P SoHe LR e gl Tl t wieilipe nevaes

printe da peihtemstile @ mudticastihgn Intmet ervtvods. Pemdnalized ptblivatiotst @ filtered and

fomg}{e({mgdu%% ARBlPRASJsRsaut omat i cal |y recogni zed and
converted to conputer text in the netp%tge system
P

al | o Nigase SHHE cf“d’e 5enfiggrpq ta quepert any quighepafipens A5e A pepeAR work with any
nun$ergqfabtpurge $rimt@C O the gre@fredintpinp@gien,sach ipbgspad has al Unjque identifier. A
houéség{:l{lj rrnef ’vea %!t:ol gc\r%ﬂ;(g J&Ol%@ %%ec %1%? gl?erelags@é%&d tggg'chtngm% of the family. This
allopss paqh éiﬁr ietqiEtiea distainprefdp vk erectdn 2inppaee aitlivasien ﬁ%‘feﬁf’f application
servali ch can be filled in by t he user both phyS| cally, on

E:gl’GNTIE}:II Fé‘yta%%%ex{’ aag {so Qe reglit?]recf w1tt rep rl?eﬁ)%ga lﬁ%stl’atlcin server 11 )a/m hnked to one or
mory paymat S hesousts olkks aaowsmm@w PafyRyents te tmea!rqlu wglommzswme netpage
pen.atld rn@cﬁa%e tdoRidion RN, @m%éifgérfhé m@hﬂnteQ tured ¥y Qy%%en with a previously

S

e (G et Bogrrien Gebs S&%Ptr%f?tsail 6 Wer%eaéger i omenics
can ulsq WQJSM’W veifibidentifynk verSibreofdizer netpage padinelgiepHigerprint scanning, verified in a

suni@ae%myreﬁén age regRiMbLArAN the netpage network,
descri b he i'ndividual elenents of the netpage.

par t IA%,“&ﬂuébr a pefpagecReinier Padeliyepparigdealsspeh a8 Bﬁaﬂommgés%wﬁ&er without user
intexvzoing it caf be@adigurbdieedt &cdeliveeunsdlieiaifink (riail. dn itd peacérrell ford Ot @y delivers
RBhwptoON i n the exanple), to allow the netpage systemto

correctly interpret input via the netpage. The submt

button 6, for exanple, has a zone 7 which corresponds

to the spatial extent of the correspondi ng graphic 8.

As |Ilustrated |n Flgure 2 the net page pen 101, a

Y
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and 7 and described in nore detail below, works in
conjunction with a personal conputer (PC), Wb
WO eoomionBo 75, or a netpage printer 601. The neP@EZE2006/000780
printer is an Internet-conn ed printing appliance
for offi.ce s _wrel
pergpis bRt GEo Sy R 3 W TR A R i wnie o
fax maching pit e-pailageountadiich isl visivle t@any Bhmls mailar sphg) nows thtetepieat iuorber or email
addies% rel ayed to the net page network by a local relay
{ n‘{“ ich is either enbedded in the PC, Wb
ter 'Figi“;% Yﬁi@"ﬂﬁﬁﬁgEﬁwRﬁter or is provided by a
s epaEathebjee|nayieldetht eytedds deddnibedrsingy Unified MoGeling Bangank& ML) class
diadifn. Y Q¥b Qfa‘grarp)émélhtg‘aﬁé £ opiife@teciéages Q&Q&ied %9¥41£gnsii{gi R two Kinds of

I.ncor por at es ort-range and Onger-
rla SRR 2L D6 DTSR, and BPTSE A  HERETOpion represents some kind of
relagionitOsibaeseh pbjbdie i.¢) Gbtped Ensadds oft dldsies &5 gaderdlizaiRl relates actual classes, and

can gg&ﬁﬁﬁgdg%pmv\%gmnﬁayaﬁ %&%s Rlnof hlf' & as ﬁ@ %ét <;‘5“}2111 ogjeclz?i o(‘ftthap cldss, and class

A ixpesppesgbizativh af gst Baltya Brit SiARles sngmof %) Tb? HMérdP@dw‘f cbvieqw @fpport second-
ordaMirio@dMling S 1. §bl@ém of flasks.gures 9 to 11 and described in

nor e det elow, is a ver, ri
on d Eaﬁ(;gl nC? ss is grraévn a%l Iregt%n 93 lgbeﬁe% w1& dle name o ﬁ}e P ﬁ cont%ms a list of the

attripugs if the glass{ﬁemrf@gl tmm@b}heehorlpq;p@ﬂ 1u@aqmd@ﬁ1§t of a1|e pperations of the class,
sep@iﬁédrﬁo&dh@éttnﬁlté}lliht BpkotitoftalBime. THHhE EIAG liia MBmIRLAFEIRS,; however, operations
arene moge a, per sonal conputer, the netpage printer is an
66i HE& which can be, for exanple, wall-nounted
adj adentsotigion s darvwazes whies jeininh @wmassﬁs;@tlmell\;slabﬁed dtegiter end with the

mul§HSMOBHe as3dGRoPShd BrAic URRH hc?tﬁlg &fe hﬁﬁ] ast&]ﬁ?f*) Ghdicates a multiplicity of
breakfast table, or near t oi nt of

S
“MEYE p 4 1P T T 1Eﬁ°é1 TR5atiop s cptigRs ‘% iar‘?i‘a@ djwith its pras. gpd is also optionally
labetiesdt ety enplovithathd wleafi the mdrresmbdingeclase rAgi (IDHSdlthﬁ. tl preliperss an aggregation
asso@failcnthgpa@ttoft> hﬁa Is aRQh mheqégré‘g%seiimti}eoa@soaaimi- e the

ease-of -use of paper wt he timeliness an .

i nt eP*aRERFRIERHGn Efationship Qiser)4t teve asfenid e irikpy tW-cpeTuyith an arrow
(in teormofian ofeh Glange) At thed daeralietipage. pen 101 interacts with

ggi %g&gclg%&}%%ls @roi?e!’n uﬁ&?&%t{h@)ﬁl&%ﬁ%? m:L a(:i? glasQ\rNﬁ)gh Elup i(t;a?eq]is shown
Wlﬂsaif’éffied Pralfng dn alldhe the mainncieaggmt Whigh definen - It IEFH)@WF @iﬂmmb@msly where it is
defihdde i nteraction to the rel evant net page page server 10
11for NEiIP etation. In appropriate circunstances, the

""page Server sends a correspondi ng nessage to

appl Nemtgevne bofeprdetion o whichgencpagempiwords ot Shen eropidgpepaper-based user
mtea&@iolpeatshéarmf&ﬁiatyoﬁrandlﬁeracheeseﬁasd ication server may in

turn se resp Pri i.nte

a
oot o doBR RE SR il R (o e Bt Feie iy st it plgrences o
an oRiihe d¢¥shiptioe ofthe pdge. The brpiagpagp Adseription i mainkinad) perhistentdyebyraengtpage page
serv@xomf)%ec@gcﬁptgh ﬁ&gﬁb@&hé/\dlstlme IE}Q)Gtaénd chnteﬁmg gaggﬂﬁ)élddﬁl@wxp Eraphlcs and

Wﬂ | ncl ud inq | ocal™ or renp server
g 3 S et PO [ e PR IR PTG anbya flds A
netpagralinatnpadges padeti®m netpage galn 8 sdach @ tdisigpliay@sly captuted @nd processed
RGiek ptermnal, and further interaction can be
byt efﬂ ge
screen- ased rat her than paper - based, or a m xture of
the MMSPleTIage cHhFusS S8 P ASHEPTOBNEPMRPTal Hllovp fgut through
othepwaispi@snti@Nfagdsio belitipuiies reacichepssd ﬁtdaissﬁ@éﬁ a By ubRigh @eﬂﬁﬁ&dl‘hls page ID

t | ect h I
has i@ﬁcpgmr%icwgy%vaiggmew%@a fepn%g o AEhoghaaLLomechan ca
t he Prchiredprensel tOftberI??‘g%@eSGiﬂh‘i“@ lSt e @)in@gymted @BaThe\WéIm;ﬂnﬂﬁes the unique

pagdbrONi e %e@ﬁ Andth@lby Girldl&édtl;' )ﬁeﬁfﬂeﬁﬂab @&e IdSsc i@@ T‘K@Ea@ also identifies its
erre

ownke oiltlogé’gqﬁﬂ‘ﬁﬁeicé’é?gerﬁmﬁ Oﬁhettﬁge 295 i‘iieS§IPbc al” TRute R&!g@w 'stics
of a traditional newsmagazi ne, such as a set of
IRBJ1¢PCRr - Si ze gl ossy pages printed in full color on both
si des, bound together for easy navigation and
confortabl e handling. The netpage printer exploits the
growi ng availability of broadband Internet access.
Cabl e service
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is available to 95% of households in the United
States, and cabl e nodem servi ce offering broadband
WO o080 access i s al ready avail abl e to 20% oPCT/AE3®@6/000780
The netpage printer can al soz6operate with slower
conngcti ons t.h Ion deliv S. and I,
i mag %arémfl?\/db ml‘?ﬁi‘éeg&b“’fpﬂ ey Vs %ﬁg Wiias e Rlhe, suh as
ordiganapdpedNersinfigre@ whstengiy acoingsivieto thaikjmet eyaridt dragsily sensed by a solid-

statpi;nla ts%é"wnﬁlaﬁﬂ)?f'émtetthﬁr systemw || operate nore slowy
herefore he | ess acceptable froma

Cons s EREEPYTN B9 TPESIr 1 WEREIRBIRT e ot ffnsmitied o the
netpagt Page via st eaedt Siethaes tpeitteroMheapeprid windl®s bt domm@iiicatds [with the netpage

prml?éI' {/1L L shgf:t pﬁ?\g r@ﬂp ngé ﬁ%@&é sufﬁche%tl s%aﬂ ?%Igrtaxgm\%édschzg R h&ﬂcan reliably

nput er. or conputer-en ice
lmaéﬁsat é?a% pre %ceewen fmeﬂt%g&é lﬁmﬂﬂiwdoag% B l@é?%trtaat @apwe@ﬁéze the page ID
and I@&ﬁtmﬁgﬁ e\l’é@/tmckloﬁ Wweh e Phde i€ e tnforaddni iy @fteless. Tags are error-correctably
jt 0 _net page printers.

one gétoo %mpaxb{%}l a:IEtgénss aacr%élgmdaéT ivered automatically to

subs@ hq rmpmj PREStSPrARy énajifaing p Bpigue pheg stenas @ gach prigjedsngigage, allowing it to
maifithth tal GsB6d: s ludrSUppRdd e RE Eﬂpﬁt fiehe li® @fééﬂagez&gcrlptlon for each printed
nthUbl ications are filtered and formatted according to

$di vi dual user profiles. A netpage printer can be

conf Thrurelationslop betpprorthe pagy descrirtien thef page stancaraed gheppainted netpage is

sho@@ﬁ Fivafeld. Netphntéc[‘ﬂetﬁg’émﬁfr be Qfrt ﬁ%%ﬁﬁ&ﬁneﬁ)"aée%%nt 4Nk P&e instance is

ati.o e _pen has a
o T PR PR I SN o o 0F g oot puestd
of cak doed nfidupaigencpenss narrgesass blgnedssboataladth apiyyivdobject such as
a pchfuctthIﬁ fgﬁmnllp‘fe whER bﬁﬁé’al ohB YR pl%alﬁ:hlte'ﬂlsselgbef Qacl@hlgt(ﬁ hdhaPsurface.
distinct profile wth respect to a netpagé publication
12501 VRFTPAFE L4551 i cati on server. A netpage pen can al so
1.20e rEaqy BdteCedtent t h a net page regi stration server 11
and Ildmggreh?orﬁneecwh% {&QJUEGSW (Qltm Qxﬂi‘éﬁjlt ?p%g E{%lsthe JJéHdp% of that tag

al | ows 'e-commerce pa e secure
withigshe Fpeiph & e PpaRe eAn ﬂmévhffétri%@@ thegrggiant asatwh@h og @rthegpg. One or
mor€ ARPBits @Sy t ﬂ’iﬁe}ﬁmﬂaaiguﬂ& tﬁgﬂ@ﬁdﬂfg&ﬁw&yto tpheide &Etliba@:emcﬂ@ﬂve of a function
assovqa{eﬂ Wei% 1!?1%: g%nll g%ﬁléayeﬁ gg trgé E:’é% e\%t%g t ﬁjt g t ugevice gavmo% regr foa descrlptlon of
the gegjofeft netgxgh @en BI2D gt ?’43@813=013‘Hn1a4195@1 t?etl\@saé@ waéwn fiy the zone of a
hypbr@&ntity. A version of the netpage pen incl udes

Lg?gg& 8!11 rbg:gIIll()% C? a%r‘l 8)%1&118(? {\;/eéorw mg ;tr‘% 6Tu ﬁmggdﬁréefltp\l\g’%tag ¥on ams an easily
recqgpiredtinyariaresjruetert iwhich aifreinitid dptectibs ami michassistshe minpnigigige effect of any

warp %id@c@@pﬁ Fhe WO Ut byUHE rsenblﬁg Fbden ﬁ‘heotggs ﬂréfer%ntﬂb &he entlre Ipage and are
nai

suf’ ctegt ypsgmu]g %u%rdgtgé/l? %Fe{q.ged ealt ’rlg%s{l} célgr? fa\k}fg:i:rlgggg at 1 ast one tag even on a single click
on thiRBQ4. 4t PEMpeait ddi beabs teognizesiasegs Thed positiopton @vany Sieraction with the

pag@%ﬁh&%e'u%&&’cﬁérﬂ%t&aéss In this respect, the netpage
printer is unlike a fax machine or e-nmil _ account

whi ¢ i 4 Reefrred pppadinegt. the yeeiop, ipRvhigy i tag retith epineiqgiwithyag gutire page, and the
reglblelbaﬁé‘bdﬂbn thil bl 6 theddfore Emoﬂymaﬂd?ﬁtﬁﬂ& pagk IDlcAtRAaze oGidhMe tag appears.

(ﬁgfg&rjl @%Hﬁs%laeﬁ@@& %%f d%%h éaﬁ] bg arilrg%rgrg %Eg %ﬁ?ﬁ of a page or other

surfaqe FOB exaPRIgy it copec’éf Hglsthmoa@?fawmterﬁfs\iegle@%ﬁn ‘thglb‘iaseélfe region ID can
direCty]i@6Hify b a%sREveRRBARCT ed by reI ationshi ps, and two

ki ndg of l.onshi eres r
assod) tglf Igﬁegre(}a foam eeaﬁlg §a§|con ai 1’7b rﬂ)lts g\nm{g)smslaglgn ”l{he r%mn ID is typlcally

allogaed ptod AR kits Sorrtes 10 aﬁ&as@w hﬂelaat uhfmqshmpg it enmebasaterhip Segs gtc. Assuming

a tak deBsity Q?&Mﬁ%udr@ﬁ&lﬁﬁ‘ et @ Iﬂ%hﬁ)%ﬁ%gleﬁa SRR H@atsciu% inches. Larger
rel ates actual n be _understood in,

SRR PP Wl@ﬂoﬁg&reﬁ%ﬂgta*ﬁé@dﬁtpreawo%ﬁmv b g Ao reions
all objects of that class, and class Ais a
IRBgeReET al i zation of class B, then Bis sinply a subset
of A. The UWML does not directly support secondorder
nodelling - i.e. classes of classes.
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Each class is drawn as a rectangle | abelled with the
name of the class. It contains a list of the
wa@edoriomeses of the class, separated fromthe nBOEADY08/000780
hori zontal l|ine, and a |ist %){ t he operations of the
cl as aratedfr m t he rlbut by a . .
s P SRS o OB T MRS s Ot HpE i Pt gt rogons o be
unidvelyiiestified.oper at i ons are never nodell ed. An associ ation

1.22S dr awn -,gP D’atgg,ﬁgd;ngl ning two classes, optionall y
| abel l ed at either end with the rrultlpI|C|ty of th

e
assodt g19 FHpodimet thret2qhite ofife dptB|areciedupdantdy enqeded Aping a (15, 5) Reed-
Sol@sthendeskhiy yiglds i3 600kncat dtsits @onsisting bfd doddvioyts of 15 4Ty mbold each. The (15, 5)
t. I I
cod? Bl B 10 Tnfbol ERR B350 a%teagérgﬁegﬁrgﬁ]eyi OBl Vors 3ol F rate of up
t“éﬁ’ﬁ’?féf’deévﬁ’& with the role of the corresponding class.

An  oped diitapmtedis kdp@baRl BS s@d&al@@gﬁe@@&bayomthaﬁg,aﬁd @t &y@iBols of the six
cod%x?%orés aI’)e mtgrleaved g)aﬁﬁll?f wCI.hm % gaén s a sures Fnat a%qg{ ?n%{ {ag grr ¢ agecgng multiple

assocl ati I'zatlon re ons
spatgally adjggen bitsy diagsis na@nan g@nbemofl shiieolsj ayprall ang atvigmarh asrs@s of symbols
in aky 4B c@i@w&ﬂ rtlﬁl%ﬂ)dﬂﬂmh@ﬁe ﬁl@ﬁlﬂ')b@ﬁlatalﬁ beIQt%ProxtJalh My brétedt he
gener,a

7t o RuPEa S e Acane sl o Pa et PR B t gRr il cod. o
exaple:sh Bed-Salompn epdel avith exdreoert lhss medupdangy| Pvlﬂbme stuhe omdifferent symbol and

cod@IJI/(ﬁcg Eigdd) M@Bﬂhé‘rIbl&Iﬁf:éd@e& d differdnk king of EI&WEuc\!M dshy @B‘IOIIIIU@IIIII Exle (see, for

re it
eX&‘I“’I‘I& SF%I}FIfat“I B §ﬁ°rvﬁ?flt&‘1i%¥15tef?é%?5§g%t I/I%‘F‘I;IIBJPI%“ © ‘Eﬁﬁ"?r't‘g.e’ Prentice-Hall
1997 Higscopents\oif eiclen peepancoiparsiedibyustercnde teerof.ace to publ i shed
i nf orIIF@itdﬁrotG 5%911 I"ﬁlIgfer(fﬁglg Iﬂ(’c@raéﬁﬁ Wltff %Staggél FESMP 34& sensu$g device, the

¢onsi sts of rinted (or .other surface regh
Senﬁ“}%\ﬁe‘éli’ed{“?t IIG&BI@ E}d;ewt fepst P@feéffr‘éﬁé &itsfigld 9f,vieyypq rpatter where in the region or
at vdﬁ’sm‘i‘empﬂidnonls gbsitidnel. Fagequirtd diatetbr dfahepBL oS bi it k@Fking device is
therk Bre O APERARGA AL G hYaflY @ NtPage page server.
Eage escrlptl escribes the visible |ayout and
2éont #4 St¥ctiie page, including text, graphics and
| Mg &surelsh s @ t3es @fmbﬁﬁmtohag nmowith ﬁh@m&cﬁveq&tgémm The tag 726

repx%s%lgt%lxtgﬂ %It H%;ld %glomclﬂlt sylﬁgo% 749 YRG!, C? total of%() b IIIte ta& reé)resents eac(II.lS‘one” bit by

the jpregeneq Pﬁg acuarly @Sb@f@eﬁm @aﬁ avngollel, edpredy é?éroaw@t by the absence of the

cor@gp&ﬁﬁ@t&ﬁdm@df Hifiee 5@%@\3&9@ s@h’r@ @R 709 tainb e, nﬁﬁtﬁlﬁgﬁ 2ll €A bits for
e he

111us%rat1ve tmeD?ISFSO i dIIl' s tnﬁgg \I\]Aatqé Re{fgeﬁ{weq%{gets aée cIéeglgd[egIogbg aIlared between adjacent
tagsolFlsw Fiphdvsheaiareditietof herpagea ¢osre$s®mg mxdmlan field efuvewpagevhich spans
the algg%ﬁatlg Jflwe(naosThl s page I D has sufficient precision to

di st ag ﬁg\ %ﬁ,ee{g a veri I arge nunber of netpages.

Each OOPRE” 945 & 1S Rl rstafage fFCEM@ﬁ%’& eq 4 prgduce 240
encqied hitse ﬁIhet fay. coddwerds arg intetemted Fpaggly tvidinuhi Ggle pageizorsilience to burst
erroYIIWAé‘sIEhnhé a ?domé’gﬁﬁ s GRSk, Ih%%ﬁ&ﬁ% ré%'EHEI'Iﬁ 6Eblyoddentifies

descri tlon ntifies its own
pOS| Eho i énasa@é‘i T4g08 e P F dé?flgfl?% oot PYFEaR tgjnedghbors, so that
growpe stingslrathot prodoerr seudiedsaha rebdﬁIb&\lbhrgdtREﬁlﬂ. BisPhalel afkS Tid fRrspective targets
allo@rdbt%lgrgoﬂtﬂé t:*gnsfo %ﬁ@%géer Sa?errBI Jea{l%ed nk on any substrate

ective, such as ordinary paper.
Near Althfetihe Be wa enieRgn keenisfien Tt toj afpve disanbiehation ofFmfour possible

orle&yt&)nbbﬂtheatﬁgi‘reﬁﬁx&lté e 555,88k dter? S QkibIOS Ic&fc@'nédﬂﬁﬁ%nﬁ&iﬁﬁ@ brientation
I S S e

ool 80P B Gl o o A% RS s T Fthin oo
r0tat1¢nalrﬁsm)t°tné%jn8tooe tohevordatagedpé thetyosibrsation |aasht>\|vne1n Higawe €8 twhere each symbol

is 1aB&1e® FGEhOAlnfbLESF its c;I;h@voR?(n D.4h shd We p@:Iltﬁﬁ Sf RO B A M] ﬁ'tﬁé@:%cﬁe%/ord (A-0).
nter via a short-range, radi

e net pa
Tae egeing An S O Whedng S spbannal HOel o ieHAgBGEch Sgtevord can
eith¢riyentgiemsingierbitirdichtinld wjiether it is the first codeword, or two bits indicating which codeword it
IRB0O14-PCT
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i mage at | east one tag even on a single click on the
page. It is inportant that the pen recogni ze the page

WO Dyoaakoposi ti on on every interaction with theP@EgE2006/000780
since the interaction is stateless. Tags are

. error-correctably encoded t artlall

AL RN e A SR T IR
at mugtitwd @deverda nepditgaeaieqadgeo obrest thendegrefl data. @bis maypireithietcesd if the region ID is
not Q)S)EJ?@%Q@ cha@éelmqgtnj)kg af dCIs tﬂ@s‘ oﬂb%'e&l)d@ agjchg' Ethrpgfta s&(ﬁge \mcthm a stroke only

user - suppl1.ed values for_ 1n fields 1n page
the gdewersl pematng: By e &R fr i datiig FH%*teB%ﬂj% Sincpfee fOéaFI%n Pobrstersipe device
chaiped stwayarii pRdipEIge wHle S drbid] dndivne tddevdpagicaln Sdeww By deafdeh per frame.
:‘lgte gtgeqjto?s%le{;%t 8%9% Iv?’ch é)lggif@g n\iegtalj: L lﬂtogetﬁer dand mspegci re on the data
repﬂfﬁﬁ@atﬁa geng Sﬁ%ffaﬁ'@@ng‘r L] ﬂaﬂs%@iwam el (?rrm%blhvatuhhs mvaﬂa@@esented by

an eRplicA&Bph, W in6 Bit Paldend x@ﬁesbrtteda)@ the abdends Bﬂﬂ\glypht 85 AQkdd BBEthe data grid is
welf'I o?ulate b Fndrtl%% %ﬁowsqge agtrld ‘to ﬁsrehaglg%ntl % andgl%tpﬁrs%%bth &gtoxglglix detected and

OCl a
subgsfyjeribn cogfepéqﬁl dasngadap@rsemjm Totadlpy taechoundseipapd ee dm:etm each tag data must

con@ﬁllaﬁﬁaﬂcdr Iﬁﬂér@ ahdBesPmREBGE dub dafil Bcdaddi8 kiowBiEkid 8dt&8on. Pe overhead of
f.ace.

TP
suoiC ik rp R BT P QBT 1 BRI RRT PPy ppschemes are
desqripgfi inthe prasewirpgivaity. coappéarRET appiidation BCT/AU0IQ 18T fdd 18 katbber 2001.

tag Whé Eﬁ-aﬂge‘hﬁﬁ 180t PBure At §1Bs fﬁﬁtyth@L e Qa%nh@'cﬁl el @Qisto fullytile or
%} L |late to t re nbasa ole or to the t
tesSEYe LoV YT &°PF Py Ptagagfa‘\?ar ‘FG‘?’S‘éeS(an'pl e, signal a tag
s ens iAttpudieinipegeriedenpodimprtkehd tegpihlg achkmeésnigictiat! haren @fcoda a single data bit
usm% %%&és&x@e @%ﬁ&ﬁée%‘f ggnéf@ &nﬁlﬁ‘% Iﬁ1a{eggﬁgbcﬁ{ Ghe Ea%aals? tlse sg§ of dlfferentlated

t he sensi ng devic avi ng
glyHﬁ‘%g‘b Fﬂpfﬁferl ﬂn%ﬁrblt Prem gt dﬂ“eSAS“ﬁ‘étabﬁ’@éetﬁ &h ehyely, ﬂhfss%ted i the present
appleqgtstpb-gending POIThppHda&on&’ET7A&DIl/DMZG4 fikeal' Odidbl} 20bien i n t he

13zoneTl_qu,§er ‘W" . As will be nore clearly explained
bel ow, in rred enbodi nent, each tag contains an

easi Mp Rr@”e!tf—‘g ﬁmkféianeptnwfp?@m@twgmcwtsﬁ &2 dirtiltared gt efgretpage page servers
10, inBthdge aleglﬁleﬁ@c teGR, 112 Relpagh im0 NseA&S 1 13] Setpdde 'Ibﬂhbeﬂ'bli |SE}%r§ D€ netpage

pubﬁca&o%l servers 14a %b ¥e@rru€afl1 ! ﬁ?n%lé%e Bnﬁ{ TS gbq be}n§ geila? l%fgvmte 44 c\élﬁltecte% via a network

era
1935‘&‘@&"116 eaﬁ@hswmﬁgwehtly smal | and densely arranged

t hat Theh&t;ﬁ@enre ﬁf&tl&n@eﬂv&bﬂl){s b BRge wﬁﬁch leaat re@ﬁbﬁshﬁp@get@yeﬁ Risers, pens,
iS.i

ort
peinfie B s SR CRcd QO B BT PO By et
userf prtdeieta et d seamingptoky Qnﬁﬁehaféfagelthemcatcféuserhel applicgion ténsagtions. gt also provides
han@&rﬁihﬁ &8 &nitioh rkeﬁlc%r ak %Jcﬁl%d ea%p\@d b 'RfMhge ﬁa?? sdrfef 110 Mndifins persistent

" atag ers coi ncides Wwth an en page, and

mfopyigort PGSR BB P TP 21 TGSEeEETRas oy mumber of page
servery,reasiyinmding wisdbket biy@ggpagacdsCBinde atpage syaageﬂso Maintaing lset eut values for
cactt }ﬁge HRREALIRnts Llﬁh Qs.tngtﬁgge W&péemg{ﬁge u&) &2 ltoocpe E&O}yf‘ﬁ{eiagge server.

refers can be an arbitrary
The@?geaffﬁ‘é FtegRyts agy anch mpyt relaig g e deSFrfPtlelaﬁ thsaprf?énoa@nafmas%
t he Am&@a@fIDaBrvtrmz ell@ats doeunhemR 51 pn Hémad) iabchpro@de lobd¥Balancing of

paggi%g,grgola Piljlaqbﬁggms &Ly identify the interactive

enent erred form each tag contains 120
bi t s AcHEPREH Rﬂﬂf?atlﬁebﬁle Intpreet Désibeiad Neme SystoppDBNg), |op similar, to resolve a

netpadel LAGAIDESh 1D theOnedhdek Ak ,of tH Qethard phde s@ler h@RABAg b cRkdpSnding page
and the remaining bits are allocated to flags etc.

RS um ng a tag density of 64 per square inch, a 16-bit
tag ADwSagporieta sy Bnisgi seenphigphess if©@dive geipage applications. A
netphé%@)h’ﬁﬁatlok Hr@el4 ik ﬁgipﬂﬁﬁloﬁ %E‘vep@hlmgﬁges QQI)Hg& 5&% sYo netpage printers.
W th i ncr easi QDreci si on
st SRS TToR o B B Ao BET it o o ey rers such
as IBMgHewieti-Packdrd, @missuzm/l(d&ﬁl@@@am segveryichd fu@ Rorictirtehilyi @ single host, and a
IRBG-PECT 1 on) different regions to be

inst;
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uni quely identified. 1.2.2 Tag Data Encoding In one
enbodi nent, the 120 bits of tag data are redundantly
werwsdedsusi ng a (15, 5) Reed- Sol onobn code. TPECEAU2006/000780
yi el ds 360 encoded bits consjsting of 6 codewords of
. 15 4-bit synbol s each. The 25? 5) code all ows up
single\ SRS canhe F%‘F@u“?dowﬁé BEbF 8@%"% Spras or@f gEfie fapctiopaliy Prchtdeff 'év netpage
serverg| a@d am paritriilaa ths Vimotdnaley povidédaiyeth© D Wgvedr anB BROpAEY server, can also be
pro&c@g gfﬂ@{ }ﬂlill aC gtﬁ e? g H\Xﬁa 3%?%50%%{5%[&: gﬁﬂg %rktoﬁgutér r\]7vng<o station, ?r on a local
netV%"H‘e si x codewords are interl eaved spatially withi-n the
1.4t ag. THENESPAEEPRINGSR t hat a burst error (an error

af f e‘l‘”ltwi n%% Lﬁ‘rﬁ)r]}ltelp #0? rrr;g%iﬂ%:lncle)(’vhlcgjlﬁar% qgca’eéa \iivﬁhstile %%%?@g%‘g’nt%nq and prints
netpeﬁe @yweﬂs smudqmaﬁyané rvéa goweriion-dEach prigernhax |amnsau¢1 grintygD 62, and is

conrebtéErb thB Q@@g@ kot ‘haﬁa BBl suf 26 B Irfcddde, bﬁalfyu'tal a)broadband connectlon
corr table error- corrtﬁctlnc

b uSett o e B B3 e B s T Sonain o
persisicainyireze. 4s I%eed 2Sesfen FFoWnEnEE Wietlstwery & b chramer”. Netpages function
mteJa&QMﬂ%ﬂﬁQébaoe%d Bnd g t ﬁﬁﬁ% oPthe Etflgu%%%agt?}f @rve@snd mdependently of

q Si zes; anoth | ock code; or a different
pmﬁ??fd‘e%?geBWé such as a convol utional code (see, for

ex anpheaetpB @ptenedsives\Yliigskibed nefprrgeatocu@ents froh nSyspt euhdicdtion servers 14.
Eaclph&hrh&k is %m@& El%b (Bgl'tsa{ﬁg pa%ts %é\ﬁse andpﬁlg %dapﬁxt'_éﬁh llmé%g glgects which

the contents of which herei n 1 ncor por at ed
PW‘P@‘P Br BasEePrAw? o 1?5’550‘1"‘?1??“?}% PRSF 1oy s Apfdpigafly “@?lﬁb%‘/’é‘ ngiipulag subscriber
and Bd’m'@p‘oaﬂ:hst orthesubshritar'd pgeds theghpopriat pagases @ Bdxthd thigé érgects, on the
I
othetéﬁat%l Sa?e'r ‘Z?]Bl&g}ll %l%l\é?s mﬂ?r dsulgﬁlbsg}? ea\%i %ooar%glﬁltluaagt t&ﬁ@?%sc?ge?s Iplrlnters and
the pIgPTEHT Page Sﬁt’e“what orientation it is positioned. The

r equu‘]ie&dtp%eq;ﬂﬂtc&[on Qérvdr ptintite e s@mentht@W o0 Hlochiét S@RSI if@ pointcasts
and n?.lYt* ﬁs?s tA%tert Ilgceg_v?rfzgo g gmtfc U :‘:{I Icggcrurggfer&f gpgl eS azcgltsg‘hg Sﬁ)n%r {lmogvs which
multicasty, i apyhte lstertm of tag 726 with four perspective

t ar gehd thk frintdRs tedgved 2R cERAMESENEFouiaxd YojdhesMat define the document to
b tg ltSoI an ndsyrrbotl s 747, for a total of 240 bits. The

PG T EPPESEIt ST EEENh "one" bit by the presence of a

mar kTWtemredtmmsetdd protsadd zd e pegdo tinulpnabudnehbotizsilepdf the sheet. It

contl:ﬁhg duBMxeﬁ %ﬁnt%pél?é E%ﬁro‘ﬂgrs t'/&)ean@ﬁ{rﬁ @&%@Mhﬁgg ﬂﬁﬁfepﬂ Bltmtheads 350 for this
Figure 5c sh ows a square tiTing ni ne tags,
PURO¥ntai ning all "one" bits for illustrative purposes.

[t wirke prigngnigbed dinats dfiveo eopee clagey-eraita@izgivh ©f dge descriptions, and
expﬁﬁér{ 48 ggntﬁlg gf gé D[%%e% %&?&s%%ﬁ?g?%c%&? g‘%’?‘été E% (%1 lof m?rg standard
DSEsi7RT PG 1né1"‘ﬁuﬁf"ff\?|‘%‘9@ﬁxf4) Bfmt\ﬁkﬁ“@h:"%tﬁ%iﬁé corsigt oficatiorh a‘losessors which
expAll, dithdd aldA@Ht pakls inf@esan fediime, /yndR@EEedSAILARDEpeEAECf thk bantheads in the

rmgel LS, of tag data are redundantly encoded to produce
P28 @ncoded bits. The four codewords are interleaved

spat Pritdrymofpriablechfor Feprintieg have hraisition foeprintiggs vsing dRealiserptive black ink,

alth@t@l'i s r@sﬁ[c%ﬁ@gs tob*S‘rﬁél‘ms@ Sy kB BE the b@@ AlRods hef ;Qi%& ha\'z'er}h&e limited

to 92 bits. The dat a-bearing
f“ncﬁ'?féﬁt\é\@%‘f %%QB?gest fhey %“‘a%“ §peedflMIEEd to not overl ap
t hei A mwiatidireespringo ptittaretpgges up shedd oft raprs. Mearm sEecialpedkipege printers
ma; hﬁt%ﬁt‘b 'ﬁfo?e%pécﬁﬁsted E&ﬁ&gﬂghaﬁ a ?5@@ ESch p%lar%uﬁ)loﬁsoat ?égs\( i shr@alée type and

perspective targ etsa ow det ecti on of eta
Supaoﬁsr g Heé?" %‘iﬂ@ gling Satfe@e rff hengsoiag Py for gpep HH@@%WP% dhg % mﬁ%@“ which
desceiba titmitag tiding @hdn&l’hbtﬁillyﬁlﬁbdftcelaﬁlw[ @ctirienelbek @itds @dsSoetted i vt attat doument so
vt 8 obellfent Ol PESLBLAY BlelfMyat i ons of the tag rel ative

e sen cﬁ }F invention is concerned with

enbealgqrﬁg’l @’t;o'Wé ntileatnpt@q:ge printer class diagram, reflecting printer-related information

maintained by a registration server 11 on the netpage network.
IRB014-PCT
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data in the tag data. For exanple, the four codewords
can be arranged so that each tag orientation (in a
WO oaoaime@l sense) contai ns one codeword pl acePCEAULIVEN00780
orientation, as shown in Fi gg)ge 5a, where each synbol
is |labelled vvlththe nunber its codeword (1-4) and
15¢ he ﬁ ENETPAGEFEN t he symbol within the codeword (A-O).
Tag decotiengsihfid@niceohisinstpaze ofsteahactppitatiga paa ot Mieh\mmlg isstembedded
con@cﬁféplﬂ OE Qﬁlé BQgituré)%fd QBLAd iRo&smglatg%hﬁ%Rﬁag}ng \(lia &I@ﬂlage' ste&glr The image

con aln SIN i ndicatin
Sensy fsc so&%a@we?vefe Pegvidedyith At %vpmaa% Bltar figy PR GFRSIRS eyt Rpar-infrared
wavblénélﬁ%ld@scm Inﬁmora_hﬁalﬂ @tolvethe aRRKHQaBR th &ﬁsetvhlen el viand ia @éhtact with

the gurhig e and Hie %%r%;lé abﬁeq? sen %ag ? a@%ﬁ t?afte to @al e Cho mﬁg @ Ie at 200 dpi

or gé?é'@b@é 0% % & kf%sw)#nif’ﬁ@tl%@mﬂr@@i bidféﬁ aen lsr W@Ptﬁfhvld B@e}@ﬂlﬁ@ transmitted to
the ﬁﬂﬁe@ (dr bast Bﬁloﬁ)e@é Srihtek B HaSe sB@ibn lﬁﬁé@ﬁéﬁﬁgelﬂe 40 Hhange: Wtﬂel'@hfdwn) page
troke and is thus only decoded at the start of a
foke. Wthin a stroke only the codeword contai ni ng
t he {TagpréfEpred smipodienthé i nesiehee Pon opdnases froth @s 2 mimpat marking ink pen and as a

nonfn@tidel SusOfThd mﬁkﬁge Rspbdl glod«@oéf Ge n&h@&%@ 1 QéMthh@HQpage system as a
bro@r edi ct abl t roke, onl

Isgséan ﬁu% é%Héentltols B%ﬁ a%%th&@ etpig rch? %ﬁé] ne‘pfage p§n is registered with the
netppgrsssidm andthes adingjperes €D 1. Fizupdr sipes the wepdgapgetass diagram, reflecting pen-

 relaih tn@%;da@ﬁlaﬁmedl ?éﬁeggﬁaueﬁieyvepn oh BE ndpkndvipt esent at i on

bei ng_sel -re erln? his case each bit val ue
( or eR Flt ,&salp Lfé‘jtac §v1ﬂe ?ﬁ]ﬁl@%eﬂ %}e p@pqegzggﬂqs é‘ra Pﬁi}tloé rde orientation
relativepd the pdge. glhymh js attacked t0@ fdddetsenv@] 4né the Sforéeem et eebridgted relative to a

thregllaﬁl &@Iﬁggﬂecf}reﬁlgr the L}%L Yol Ihcjl W TRV G eﬁh% leg%Bt%n thb gage to be

. d thus a
‘0113%4 PRBFSing aé‘h%e? pp 8t ’ﬁﬁﬂle‘i t? By @bélé?m@f@n@iogwwpf#nmmore the
forcel ethmtraﬂas atatimuRSelgLe amd\w sa§ Ohd faIt By@ahnidd bt Eﬁgnadlaet talbe verlﬁed

Sanpa*a{'gén dlc-%im%le ﬁ} osqgon 24 nge%liatlon ?ft f nbb’e %%:tha%g by 1meg%ng, in the

mfrmd Petindaaes 193 @ﬁ@em mtfbe wml?wa the Pibafbﬁeéodﬁéf@l@@qﬂteﬁtrﬁag and computes
the Jdaﬁo@yfane’mﬁla@fe tcsmg lag Bk KR lobRAkd @d&d@&tw&d@dnmnloa&hetueagwﬁg and the
lmox%}é %ereo etgyd f%ée Panegp IFS ﬂgfl)lehr a? ﬁo%l:tlﬁl?;/ reesog 2’1{)19 ett 91 ta%/lgl%lf %eHow Sbecause the tag
deniiy-op disdiagegis R@GTselyppdvottianal HrihdPET, ﬁlm/aauﬂeﬂmsnﬁqnl resdlutich is quite high,
exc%gﬁl@ﬁlmg&gﬂresol-ﬁ% ré!ﬁlfr@ﬂ%@ﬁ%e h&%ﬁm@ﬁg rEéo ﬁ(ﬁ S C S h OWS

that _the s ? 726 can \se 1;1

{ oos BFatao et i § neifaee aﬁp@%ﬁe 36 FTT’éb o itolgor iR consiss of a
sequgndyi of time ytarspecl @en phkitidns by kheipagepingibied bed p@rdowa ievveindng corydeted by the
subgeaggtl pglgups&faﬁ r@ﬁroﬁ@ﬁ Qf‘sé Qgééd Iafﬂﬁ ﬁx'e Bag% ﬁ'lg 95‘ b 1fle ﬁeltﬂag vﬁlege@Eralhe page ID

bi't using the presence or absence of a sing
changes ek P‘é‘ﬁ’t nomppabereppRaneRg gt at the gpmenggenfof gy ﬂ@ée sets of
di f f Eachmetpaat gl hel ayepinant ie&ctfoﬁ pLEs@bibteSwitoi, eHddlidg tidruser to perform copy
dge@tﬁoﬁls %’59 lTHeeﬁﬁctﬁ)H ?sqmﬁﬁaﬁl&g tcf’ﬁﬁ)@ tk%fsysgelnytg Iaﬁca(rjd it aﬂe&&g?.efmed time

trate CO-
Peﬂaﬂb E he gurent éﬁ%ﬁctﬂ@‘F‘F%{H@iP oegm P&a Pa}gp é’éFanﬂ Iti?p%#exf ﬂm@f recpntgfigital ink

stroletdp tivExthaGgh N IMAEERIK e kﬂhﬁbaﬁlf@cfuﬁc[ drehf e pading ﬁlterpr@ed in an application-

spepfectrﬁ)amger oneg }t m5bl§m eg nosan%%) 1cag1ort1 Via d se?ecnon lnger m]t( 2 1vat10n
page page s page on servers

1 1 ﬁec#lmag*@s 3 CDIT Sté nip 824 THiis the @Ibé@@f@tlﬁf}ﬂﬂ’b’ the ae to the systenpelp ghe case of
the aé%ault Reh4R8 96 deitBbddGBdve Whe eMRHSngliffack WeBiidt &1 ddR3rkihp stylus nib is

printers 601, a 44 conn
cur i PP b e 1920 Bh G Seha " BF HEos 48t ERGRRT i o pen by a
applciatipur @g. 3 resphrae eticpag eeleceny sdotoa froro p padteyVEre ddfiul b dyle is the nib style

assoafafed §fth ¥ b AnGC Q&o(ﬂgs Jaﬁ'n@& Jchﬁ)ﬂglhel Ba a8 ‘é@ie\ﬁthqﬁ@cru%ent nib style. When

pens, printers, plications and publlcatlons nd
the st“I‘?]é"is é‘ﬁﬁ“béeﬂt‘%@f rlelf C’iﬁia’ih?yd’ﬁf’sr entefughd incheyh $s ‘E’F}é‘é‘,hth ﬂl‘ey are tagged.
aut henticates users and acts as a signing proxy on
rBheat f of aut henticated users in application
transactions. It also provides handwiting recognition
services. As described above, a netpage page server 10
mai nt ai ns persistent informati on about page
descrlptlons and page |nstances The netpage netmork
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each page instance, clients such as netpage printers

send netpage input directly to the appropriate page
W@ 007 e02980The page server interprets any such i P@EIAU2006/000780

relative to the description f the correspondi ng page.

A ne ID server .12 allo ument I Ds 51 on

dena e’%?ﬁd PR WED TP gt Ba’i"é‘ﬁ’ié’f“ﬂd& 5t gy EorgRpisap.dhe pen slowly
flashes &s ‘fohkine? LER Wige &t iponfaits eddenele a Aroheteptigdo e page.étr maxsetgrily activates
its “Elﬁ? ]!,]fﬂ WS the E%nsstmrcéem"ﬁl QQOMH%§$IQM {omge fP fno entarily activates its
simlar, to resolve a netpage page ID 50"1n the

ok rk address of the netpage page server handllng

t he ackquespondipieedpages & R&AN oeas dAitilaip dgtalafiplotntahd Bis for the

dlgltale E)?é %f Id.'élwﬁlﬁ\ss %(d"ﬁaBdM?xh% himh gIﬁﬂ‘lec' récg %[OQth h%l%wp gﬁgp Qe for online
tions net page publication Server

Ve“%ﬁﬂ nioéﬂgl?aB‘FFSser ver whi ch publishes netpage document S

t 0 nesPRges \Offdlersli £id SransiN@d PAGEInG &F e heSpaGePtinkRe vid @ Shoidar@B radio link.

The ?%n}%%mt%% % 1ta9mk 1see¥1éNo telé for ?rré\i\é?yr %a%l%r{t}i ngicc&etlze for efﬁ 1e§ transmlssmn but

rers su C
is alpyppis fipghbdon ey Ry et éwwelreém@bmmdurrg ip the printerent | y on a

S | n g |V\ﬂw1hﬂh§ ﬁ)en i806-08rah B3RO 4 At Tishurerh ngﬁaﬁ? ink 84 1n€‘eﬁr|ﬁl Ibﬁnory, whlch has a
Sane or a

o L RAFEG B a0y HBE SE TE B P e e S prie,
it transfers ﬂm'llpluﬁerreétd@talfmmct ionality provided by the ID server
and fhgn &ﬂggre?i@t@ﬁé@ﬁrlth HARmBESS pxkﬂﬁersp bRvtded alditaﬁ@&ata réélcﬂeﬂn netpages

net e i ance as a e printer,
boti rPﬁR?F B ORI aR i S R BE il W oy eppge withatany
partNEa'fPJA@E PRI NTER The net page printer 601 is an
appl | W&re@@h@&nﬂeﬁt of @ b&tlﬁcfegcglbw ih Ereétgget‘rﬁ%eﬁw@itﬁﬁéékg@to Figures
and prints netpage docunents on démand and vi a
6t0§ubscr|pt|on Each printer has a unique printer |ID 62,
1.6 and NsrrsemineErRaredort 0 t he net page network via a network

such Tﬂesnegpgge LHt,Iexe({Oﬁ] ?etceiveg gagz?llelayng tB Q p QR 9118 ?Qldml when the pen is used

connect | rom . SeCUTI y set
to igrachyith v BAReEs eT h?r@#'eﬂr dpta 3y qihe et éa@@addqyu thotRep Whrit | la bt to exceute
movefenl &8l 8 ta&ﬁbkes T}&rda:g @llowAShef 1ad’nt1'@ Sof the PS@6uldr age QRC BEJIRM interactive

elemegtng bQ S term % an IH%IC&I(())I[IT.BP the rela’gve pomp on\%lg tolil Ihl# ﬁgnt rﬁlaﬁlve to ‘[rhe page to be

terac ross Sp
obtatnhfé Tée glfhﬁwsa tifé'«dls ﬁ@mpﬁgﬂeto Ei’&@ént@fewhﬁeﬁr igregodyes, |vnd1@;§2§*fﬁd@ﬁp¢gy ID 50 of
the @Jok@ﬁfo&h&ﬂéhﬂﬁk NRteRY Bhe REDIL ﬁz{ § -seraéh €0 Wﬁ'tzlpﬁgﬁalﬁsr I8\t Besponding page

b t
SR et
strolfenthpm@e pranter snay plvedygapethd zidoestos the agleyart hageagvan &l itstcache. Each netpage
consBRChriaBBESacORLE Bl cht Mb’f%d%@l@fs’&ﬁfy% tahl@tp&@%%% serRE ¢R4! §§ov@f The page

onal i.zat | ayouts are ec
oG a P B S RB AR ey St eVt P netoge
netvodbscri ber's printer via the approprlate page server.
TeXt vARPmb H&g @er&p}e%teé\”ehe %kol ﬁlﬁn Qb B it m%s 1 rpgge dgscription to which

ically shared her subscri bers, an

the Sﬁfﬂ Gapalsstong @f%lpwess}%g &]F‘in%’é pithe R3ET drpaEiPEon STl aptersecs. It s then able
to infapet dpisirat & thagates eftays of thaelenat fageat. publ i cati on

server “cﬁﬁ} 4 1£na Zs§§ket %restﬁt Hﬁﬁgﬁc@taﬁcp %PQ fbetgge(ﬁ l‘{ﬁéege&l c{%%{l] ﬁgsr]ﬁon and the

into pol ntcasts an | casts. ter recei
subsp@ieR} PEHEY Pogiflonsarefoth pre fhen s9mp sl maxipsig: 4n olméwbph inpgipated by a click
typléﬁﬂjDWﬁuﬂfbﬁl b Glckibllbé hd’ﬁ%&d,sand Iafcoﬁﬁlﬁl,y 4 Pndet &foﬁeﬂls ti@ore@’ﬂﬁ@ ta1hk€ of a pen

actlﬁ squ‘E chasa “{Lﬂ)gil’rc?clg!co reéglsEeFlls m&lcz?tu né/eﬂ%eq%cga &sp nsé/ g e gerl]l?s “%ké’%,ED.

rrn
p r | n{i"hetrme todiinde ot inpuTHenepts ing @rpagea@geectescme@nahmeﬂpm mdgform fields.

Inpu@ Btbu g Wro @Y ik RRBESrigekerthd LANGHT byasRBiabPPerfilides of the

2 S heeﬁETP,IAéE PEN DESCRIPTION
2.1 PEN MECHANICS

IRBO14-PCT
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cont ai ns dupl exed print engine controllers 760 and

print engines utilizing Menmet(tm printheads 350 for
WO boog/omespose. The printing process consi sts oOPCT/MU2006/000780

decoupl ed st ages: rasterization of page descriptions,

and ex an3|on an rin page i mages, The raster

i mag 8 iprecad #oFs %ﬁ? B‘H‘s%%?r%‘ ysiEsiggpied Bt refitsres epepdh dpeludes a
houdDfgRe?2 AGhe forarmd e pigstichm@adingl hhebg, walllh 803 diefodi)ae thiqpiot pbce 104 for mounting
the &Hgénﬂ)%ne(ﬁg B&J;n tgﬂ ﬁ)S (}SCH;] gdeﬁﬁonqgtatglﬂ%ﬁl&meﬁ LQGE %ﬁqﬁé oﬂmlh&ﬂmg 102. A

e r an esinre
Sem§%W’§ﬁP“f§ Y7k feﬁurf(ﬁt@ th@ﬁéﬁog icBth loéfc’ffhﬁ 8oYsiE 1% &Shgrover 407 is also of
mould3e plpdtitsNdnd ey fginiee From Snhida@peBenti@iterRNia bt detko k@bie kiR user to view the status

of t e&éﬂbﬁg]ﬁteh%\{tﬁm 1{361‘10 sB‘;thIE? T %(ﬁlgr 1'8?1 mtcﬁge% l'1'1§ n}?artc 09 meh substantially

IS res
Sm*rwd%f%@ﬁvw&@f tasronsjneal0d A adfromtmg peaipe, 11<Awblﬁonrg]hct%bfelh om the main
partR ODAS fild IWBin H&ﬁﬁsﬂohdﬂgtsfbdl 1fi whredd i9 makwhilsyl 03 brane Ho&n@rl b W& &Hio antenna
112 ri’san%{)untéd beﬁ é/ th%jl érg_]ec Ing P](%rtlonr%?? B/gngi% gle 8ousmg g(%$§cre hrgezg% grﬁl surrounding an
aperiysy 1é31§, ptefm %Mré @"blarﬂ atapged éo rpneiveiz wetal epdeyecp | i4nincladingsomspoading screw
threSdd 3. @leln&@dena gre&ammenwm 1@Shatlld APESriddedpheddiehint er

uppQrts at st_one r.face t

 onn s e g e e B G e AR Ty SRR Fop g7 the anenna
112 érepbsh mountefdag the tilgpRCB THeTheagunild BibIs mévnch atdiesor ifftepert 19@ for good
all-d:@dd didibihpg schenme actually used to print a docurrent

becones associated with that docunent so that th

docurr&ife™ §2noRg e BAR A AenoRes Paking (Pl pri B B¢ %P‘é‘d“aﬂfﬁ?gg%’ﬂ% An ink pen
cartgdgo WSS withenibnid © praicpestyjursi 120G eith gl s 1di ag mamytedrs@lt begdd wig)in the housing
102p%ih&tﬂ%rm1{ &llftfﬂ @%b' 1% ertﬂgaslt};hg rl‘lﬁ)ni%!l %%Ie %I%lep}‘orv@arfli( through open end 122 of

ng ratjon server e net page net wor
the pesRGadPigsETit, @W@nmﬁfbm@@m ?ﬁ@e%ﬁt fliges bloeksd Phayd dedArrmounted to
the 1k carthiégen ed @agglusmtﬁmdusebt K potaradid pm darpee M2 5%5Oskouraiiio ®élpen top 105 in

t I
opexlit?dé\%gd la&ag%e%r[g?oqgee Q\?rgv%& rl“ﬁ) Aa%rbazjrgzll% m%lélgelg aecalg‘l qu %ptge foftn of a slot

withindhaswalls 18fpEthp ﬁaagl@rrgleq;@bfpllqu@rs é2789@f1 |1%§ Igcﬂng@ fg@a‘,qhéqj‘s blogks 123 and 124
fit vﬁﬂlﬁ\ﬁhed:@xﬂ sm 128. G YoRHXDI 0P B bt Barrkll 125, @e slider PREKII1E3 &amasmm@ relative to

each other {(]) &)Y ect % tl}re]:g)E:na 151 g19 of stglFs nr1]l9f2sl’ out ougg ?he%ole k??ld' V\ﬂlg ﬁl’letal end piece

0 sense
1 14t1fhepm 1Bt lnas thien stetoraf apsratiph. Bh tupriieg t@ufppf 186 érougin?)° sthis, theethred states are:
abl esto £618€ 12a08itaa sufficient rate to capture
human han vvr|t| ng_(i pi_ar greater and 100
Hz or faster rtrIl %rlr%gt?%nl%%lotugredlg the pen is
encr ypt efdalah@f viikeFagsiigae rlahsmbt fLedl wt rhe prvilpg €420 nib 121
(or basexgtation), the pri nter or base station

inter reti ata w DCt to the (known
otr atpid BRSO A Bl LERRE YBro e (AR SR PR dR nousing
1020Pe sateislen FER 12% mauntsomn rilaredrbER i 1B for prievipies indrreld aélatam for projection

ontd MR8 sFREK %Hgm%eﬁgﬂégm 135”@p1g ﬁ&elﬁlnﬂﬂnt@@ BeaE seclafﬂ/\ﬁé&eerB l2§ for receiving
ecessar r using he net ?9 %e system as

reﬂeﬁpé)wé]lpWQ frgv eé acg, JEehse%?gd mgﬁB 1 20 mpupts a ggm érﬁquency chip 133, which
inclhdag @r Kietransmiti@rahd B recieee, hund @ tqagiler piem 1 34sfor @giradlingropdation of the pen
101V\Aﬁ &t&;Mo&qg?gf\gﬁlte %&%ﬁghdcl%gﬁasﬂfsggﬂts ﬁmptﬁp chvQ 1%;}" and projects an

gb{ure ho e net page I agram
mfrfi-r%‘f °RIB O Pepuitce e werien mBedeEte dbe ipagnteRioh &g Bywersupply wires 136
contfe€GheSdofmpdnesorstae yednd Hidx BIB 120980 Bt agﬁacﬁatammkh ar¥\Guhted within the

camgala{rg qES IX thn{ufal H% c%oréct:tsa % thev%gtqu congl tg Q?panﬁ the calfn arrel t125 A three volt

erm nes | 1 on an ation rel
rechpigeably heftery PR éltﬁ‘nWlBlm the gt baorklelds nrocoata¢to7rltbéhes@ﬁ% Fontaatﬁd‘\n induction

Chalt%il'f]lg 0311314'0 gs RAbunteh @bdat ?e lse\?\%ﬂdiﬂﬁﬁ |P@1t3 E‘Z@ 128 Jn@dl@febﬁél%nfg Qf fhe battery 139 via
resho e er e

indisfge b ot Bl POt T8 oo S e DD a8 end RerpRLongiagiade 144 for
detetting isplaceihént foetbi calpybaype] @B5wiRy eitiet the ttyies 3@ 0r thé Ink carmidgerid@is used for

IRBti@PCERqUESt, say, information from a network.
Furthernore, the
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force is captured as a continuous value to allow, say,
the full dynamcs of a signature to be verified. The

W@eon7der9er m nes the position and orientati on oPCT/AE2006000780
on the netpage by imaging, ijy the infrared spectrum

an area 193 of the in the of the nib. It
writhye,dp QEEr tp grebly é&?tél?‘ﬂrp ?‘g‘g°f§}?of°r8%‘i‘Fﬁhta 1""% %ethep%‘%f?% ¥ e gppn nib 119 or
styltshid 121.1The B rhvtbdigle L4 deteets tighgfrdnn herTR ERD BB sarefleciors (not shown) mounted

ontﬁ%h&p@gg&ygaga@gorti on on the inmaged tag and the known
geonetry of the Een optics. Al though the (Posntlon

r esoﬁaitbﬁrowpdﬂﬁd% 146 ancal2 7 Preyadefl dRRjardp i £ad 408; 9 dhe hoysing 102 to assist
grippigtie peyi 10N arddhe 1pRGS ihcludesrawttp SRIfY chypdp Gie el to dpockkde
2t ag §EI.NZ@ONT& tEEF@dJ usted position resolution is quite
hi gh, "exceeding the m ni numresolution required for ) )
accurbgrsn H%@anquﬁfg detesmigg e PPBien oPEsmitEhiuppl 12 epratly paridge nib

1191 & @aglﬁé, mﬂge inBhred @J&ﬂﬂiﬂﬂ[ @0ar@Sof TheSaiTAce ;1B Vlﬁﬁlfyodf @ffe. nibA It records the
S| st ence of

locafcion (Para. OOIIIHS 9 ne eiﬁ locatlon tag, 81% 1§ I 5{1%:% tcbca[g:ﬁate tthe d d;?ance o? rhe n{b 121 or 119
fronaﬁlel lmir?plt@t lélawmwptl%el?’é @@s@m@m clmew4u"ﬁlee>9wler CAlps1t311 o¥eulates the

orieht8tioR bBtBe feA A nM-tb hgldR@nR 298 tePerfRctRE dlﬁtliﬁorﬂc%geﬁ@g ©n the imaged tag.

o Gl e ke R o e GRS et T S RO RBR s ata hicn i
encrifptedforsedupiiged paekaged 4 ediciont tramsmissiere fodliet domputi8@/stem.
assoginat ﬁgpemstuhrahge,of kN B dighkﬁ i ARE is ftr%sﬁl@t@(i AT HARM. When the

ast e o et ¢ tion
pen ? o 15<F VEHRHE i)fﬁ 3@{ gﬁﬁ(tdataési bé%%wddw %lm the pep 101 %ha 8FY ]r!]')i alr{lTlthéncludes a
buffprearrameed to Floe digitalrigniatage] appdiiosielyl E5ninitkras the peregéton oothe aurface) and
cmp@&ﬁsmlﬁt@&]ce It consists of the nost recent di gi t al
I nk stroke captured through the pen relative to
back SROHEPIET Bl Of 1y FRSAgE te fecotiaten TR 130 &t e PO e i
bloca pifctamaithispaiap @Chdre detiibthe @ichidetae of the icntSUlHD Mhip 11 B Figore Bralso shows

l. I ' i ch. .
repr@sglﬁgt oﬁsagf Itl'%ri{FVchl%n@S IR u%% j&@qﬂﬁ’ e tlll Q(ﬁoer%%lfu% !ﬁlggt?& the %ﬁﬁﬁmmaﬁon

has a curr
LE[gk?tl thy I@cf"fbf‘)ﬁe&SPFéJEEeW el thipgreg §F§%°éPh°t°ﬁ1ﬂdet I case of the
def awhd pe énpage clﬁ?[ﬁl’B4d1&:ﬁﬁ£si 40atrofhg wacessa'f {43eBust1A@ enables the exchange

of dzqa Eeléwee? com@gﬁ:eﬁts ofq{fe cmiltroller ch 9?4 plas mem? Elpangt% ¥4 %EMIﬁS are also

a curren
mclﬂmfii gAnj agaleghie- dmit% cgltvy’ree 149315 ﬂrraageﬁé@iwaveetdhwntﬂhg ilﬁéﬂ fmthp force sensor

photamo@nm{oga{gitgagnae g. in response to the user selecting
a col

f n lle is .the
i b Ay DR 0 e e U PRRCRT .Y ATphREL Conroller 15
and bgsp bandedcuith pburg lsaingheded torigterfaagygidthewRF hip K8 vehighrieshidesrap RF circuit
155§M/1ifemso¥ék&§1an& Bgucehd 1@5@&111@&&&0%&%@%@@ | y reproduced,
rere roduced in the nibh sty %émchth%
ar e GPREPIIng RISEPEIFT BETIUREAPE flocp é ﬁaé‘ﬂ“ ii"éa ot R orhgriace via
the ipfagasepsor B2emonitprts khe Widreectansbt pho@diods dAfdmitoi tite, LEDhelép &%l and 143, and
hancﬁésoyfi{oﬁf-rafnjgeaﬁa&% o{nInﬁnlcaqm lVf'clethe lraElB trm%{\}ert f‘j@ REE A ﬁlkciuﬁn f)e(?formance

decode a stroke relative to the page, it monent ari |
(”4%4)6%%@“FPP§M%?E’TW“°‘LED When the pen succeeds |n
decodhangrocesssit 143K digftad | t@ahdcaler camfoh@ntsp@gBceivei comrbintlsad kldybaseband

circlﬁp fs'zt)‘é’ﬁﬁ ge.sse{éf%rfmote%lsée %1425%5% %ﬂ Hﬁ%@s 1?{()? %ﬁﬂ&/ﬂfﬁg grrers%{gﬁal&ﬁ% a single
contg&]gq ASIE Hjnalog RF gqngqollea’{s (%E(@W@ﬁbié a@* Wﬁt‘ﬁ@ anddigiyctors 156) are provided
in e 3epate R¥ichig, for online recognition of handmﬁltlng,_

3\/:’1 (rj elfl"fé)eslrsnggel slgflr;?rrl% % é&rlr]if) oL élglbg rl}{la%% se%so ;Ea)elfll{hﬁ%on 1301 inggscglgmcle, S]'t has a size
rangiygj frore rabexit 900k 18th pixels rtari’@@a%mlxdé | MPHZY mipfgre CHSTinage densors are
comtHe@allMvail B, ihchdBb Gk Yphdas stekonhidif 8i¥e@nd security and

packetized for efficient transm ssion, but is always

flushed on a pen-up event to ensure tinmely handling in

the printer. Wen the pen is out-of-range of a printer
RBé-Ppouf fers digital ink in internal nmenory, which has a

capacity of over ten m nutes of continuous

handwiting. When the pen is once again wthin range

of a printer, it transfers any buffered digital ink.
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A pen can be registered with any nunber of printers,

but because all state data resides in netpages both on
w@apenomsd on the network, it is |argely i mmateei/al2006/000780

whi ch prlnter a penis com*né |cating with at any

art cula ment .of. t he nis .
P Taatont AN AR BT oL SHERS S e Pliptsianey B ben 101 i
not i guieesvi 4 eurBee. 1t icolferRPAGREJINFERACT] OR Wid meidtpage force sensor

phot@&éd@ b2 an Qdicet E&tﬁé éﬁﬁhsbllgqg@vn[ &l ﬂ;vdelnlgan‘é&r 251%h Eg&edotvﬁ ATht.
en 101 when the pen is I nt erac a

us
net paye adjo trapﬁcglv&rda@ﬂu%teémgh %feﬁggt‘)%g{zllbap%nqn@ﬁ]é{ uw by cordless
teleghbies, peaitemhidmlyiid the snliched 2 #OHekécuhe scintifvwadmitical GEM)ba@d and uses

freq@en(?&rtho@}frﬁ and &?hsgﬁlhé’?eaﬁtln t@%l&e%gfeﬁﬁ&t ﬂeg ¥on%§un¥cﬂ?)e Tent to

age and associated interactive e
be deta Mtﬁnﬁla‘@ eahediment, iths @pciatorRgTited fn nfiwed gt sserdation (DA) interface
for sp@Siatide @ﬁhrﬁ@ldéﬁontvhtﬁ a pRbstdtich atnbiyee bantérhe page to be

obt a eat%grth V\iTe lll?lgrlt tg)lor}nﬂ)l %aﬁxges a%%uL rfa ?ﬁ\(fgo t 1]ccelerome¥erslnBunted in the

prl n ves, Vvia
norngdplegpe of ﬁ@pegtlpb%é The paselerpraetaretofaie Rhose iy Tagnses Gfan ihleghost outline.

net p@lgaepr&m of Q}{eVE@&'eleﬂoQ]eﬁé@|eﬁdbleﬁrﬁilsﬂ§nﬂioﬂlﬁleﬁtrb€ the pen 101 to sense motion
w1th01fc% reff( c%o go sltuﬁ Bocgﬂon tnSt nce Q?B?Oﬁatlon ga&s gﬂnet ! aé dm ﬁ talsfciyver rate. Each

rver
locafiqpgagt [P fojmethien; igentfy amebiect Oémte@tstrr@ﬂxee than hmaltloﬂmal tlmsunﬁqce Forrepigmple, if the

objedtlid £RYnBRE mblté QleAGA (eegsaﬁcog{mahmtt&?l tﬁéﬁ?eﬁlzt tad BOSE e&? lidé&fon tag within
s. cach ac e gonsists of a conpact page
the ﬁre&?g&i‘f inpy Flﬁ‘fl%ﬂt ?ffg‘f ‘ggngg'élﬁt“i‘py‘} P net page page
ser vEre a(cmtlbteinmr)red byhie goepernicwyscutach ef e 8 atdoy dilzptdos & integrated

w1th§ééﬁélt taﬁme {5!1%%% ah QRERan@RGveRl 8o pRftioh.ext . typical l'y
stored e] sewhere on the netp a%e netvvork When t he page

s o1 vEPCe R PELOTHE oL IPE: § POPTH OB HFIatyY Dol pisiag sroke ae
calctlinel. paenghl @ediidnpihtegation @conliletts érfves Bit the kenseaipyetdleesion, aagtlerometers

' typlgﬁst 1%1(75@11 g}ﬁ%som&lc E}xdql e%gl% H&ratgﬁ o; ﬂﬁg]féa(gfgr \Qﬁ&(‘e{r})@ Lc!c&ﬁhl%tg) £ short.

strtoke Tnters e to Interpret
3 strd&%PHERWEBBfﬁC@W‘OBf the type of the relevant
3.1 el ermrmiTer MetRANIGZk” i1s a stroke where the dist ance and

ti mebet th da I he s

pen akg vg}éé%%?’[%oﬁlgtg? réeﬂng%e V}‘Qﬂ*}r&%% % a ﬁhogvrﬁ%ﬁy assern]H %ruﬂe 9. It prints
netpgges orbj-atier Admiied meflis ugnst duplenec 8- bYlemietY purit enginys 62 dné' 603 as shown in

Flguye'@qu Iahd $0a21t caLas GKstrhight B &‘pelagam Mﬁ{ @1@ _pa;ﬁp %4%%@ %&gh ¥ne dplexed print
ure

englgfiﬁg g%(g; é’B’E})?"tg &l&is 8%" Sh‘febs“?‘éﬁ‘?egi‘sé‘/r 0 f%“ ‘io}?ﬂ Flifléﬁ‘tg &ﬂlg’ﬂﬁed
t he Amdiegot bm@&mm&blyf@bmphdsa spiprof glut eletlg drEdgeToffieack printed sheet,
allov@iﬁglt Eovgahéfé Q% p?efvwhﬁsﬁé& wl%h %ﬁ?s@& acgai!nﬁ 1taT}ﬁse<;n%@g g ﬁPa"lig&md docpment 618

description perlin d formfields. Input throug
which ofrjange @F@e%ﬁfﬁmaves%eew Peyg@lhuRdrd S%Fefé ivation of an

as s oTheat@ateddisink dattiidge 62, MEPAGEzuREN ok Ryt Ele(dNplexed print engjnes,
has E@erg/@weg%oxl slaﬁgyél%(aF \g’T ﬁﬁésﬁlg ra%&] gyaﬁ ?n gén%ul}e?ﬁw %la@l@ %d infrared inks.

ener a nat ed %
The fwdgq #el ca@r@gs BmigEopdi e %@?ﬂﬁerm Hrg- oy W@falraﬁltpq lafsltchesSwﬂh an air
pumaew ldélc{kgheﬂﬂmteﬂﬁa wadst 83911k Wefiden filkgedan té Mk BrifRkds $RE@nt ingress of

i GO BB M bPREE 7> OB BUEPLE SN BTGRP nots. By

comh@tntgdhfsamfgteﬂ@ﬂlm the cauritige, the apspianag life ofibey Blter @Fectiwely linked to the life

ofth%%&Hdeéj Théink BEiGR meﬁﬁe@eﬂblé%d@ﬂ‘ wﬁhfhecapa@ﬁwop&mk%?m gluing 3000
The cover 107 is al so of noul ded plastics,

pages Grftded9-om seni - t ranspar ent mat erl al in or der t o
enabRefertifetoUkgre 100thy inetarizel enedit pickiap odilet Rembiy[B26rpushdsakk top sheet

t he,. hgusi n 7.1n d N

airedl ol it B el Rebaneeal T SE b Qe Rl RSBy Memer

prlmthWé areubly.NThe 162 Memietd ppmot}nelew 493 apd 683 on r@m@edmaorvpposmg in-line
projects back fromthe main

IRB014-PCT
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part 109 and fits within a corresponding slot 111

formed in the walls 103 of the housing 102. A radio
wa@andaognmasd 12 i s nmounted behind the projecting pOr/AU2006/000780

110, within the housing 102.,L.Screw t hreads 113

sur roundi n erture 113,0§Son the cover 107 are
sequgyta ‘i‘?&'g?ﬂ’a{l%‘ a?"é‘% g‘fé‘éa‘%‘ * PRRET Ppth-lhE PapprcR0d Isfyayn into, the st pyigt engine 602
by iciegralgmpend pidguseilewsoh Teaesitidnldd sithef thepapbr @hds prsed end full bleed
prm&rpg%oﬁlrﬁengérﬁyaﬁ@ 1?}?1 %d@ﬂﬁﬁin@ouﬁl?% Wg' nqglg shroﬁ& ;?Jgs?clﬁﬂﬁe:

Al'so nount ed cover o
st at Hae RAEDexit éie&‘ﬁst adernu %T)’? pP@BnWOZ ﬂﬁ@gb A ﬁeé ﬁf]@W_ETQ exiigspike wheels

(ahg'ﬂlacﬁdlbngﬂﬂd B&a@éﬁt Spertph®), ﬁvhieﬁ(acP@Binék l?ubgégi%éﬂ Bl ThSse lsbikd wWhk&s contact the
en

, .. he t
wel, Dt B0 FRTBE R ot phe AR e pu P D o ngoe 607

nor nBéferrigy tkeifipgres ik andea, shwdas 6@ pases-fromr the duples¢dytirinsengides 602 and
603 Iure&ﬂﬁpﬁﬁhepgge&rrbiy%@ The §nﬁ%dtﬂageryageslbl&eampo@veé& yﬂﬂ&éavhlé Qute 670 with a

us nib are nount by s
fibrqug, @Ph%uglﬂﬁﬁ grdpggher E}Ot’aﬁ’@ra’dﬁ féh FH‘#? w%la?l% god &@‘é’mﬁ‘i‘tﬁy 1011911 %‘Pe wheel. The
movabie axg3d/ghlelssembly 672 Is maumteligo b metyhippdriobrivietthnd itrio uegdspoatp forward to
t
mtel%gg w:ltg %heo[foggllg% éigg tgz(% IVI% gégarf) Ib)g gcr%o% lglfg % lgéﬁ(s% A@Eé Qr%% %Iotog ngers this
camﬁﬁf&nt ed to the i nk cartridge 118 and st yI us 120
I esperé glieedbgel adsembly aimhﬂtsmamdarany Bdllovk 2kl b® vERGUREGg t@ipling for

the %lﬂegslpgpmoﬁeo&_l_#gg é}ga% Jarts %%: 6%2 gﬁp a{{g g(gngecg t}) %glgﬁgtgéeelewhlch absorbs
adhesiyg b egpiffr petign grqyeh wwiipiiolss. heolded hpusing §82 wfrounAethe glyn wheel, with an
opelj&@r 4 ﬂie fro@aﬁﬂv&ﬁlk |sﬁ¥\/ﬁ16ﬁmé52:¥1d @ﬁf@lg]oagr Bdoey RE4tiakHgd for BdMnetal bracket and

hmg&,c])ut s%rw IS %vl?]eng e rfsg 8f’itg% ans1le§1§}y Z{ 15%{] %Ofvhagp % g] r% %)i%gsgi(t%e glue wheel
thromshedrontm the oldled lrouting G89.renstpn eprks dishige asswbbfra@ji effegtively cap the glue
wheBlid}@heddCorRBRivty. b 119 or stylus nib 121 out thr ough

the hole 122 jn the The

has f\h%m?%%@éseww%é@awﬁﬁﬂﬁf B5B08 Altiecaiebieg s opprsrial cdee
on thetfrootsipla (Dt Bireths first sheet ¢fhrdemmeittiss &ds tangortedsiowr i thk 2@ding assembly
gosni b 121 out ink 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
4 el eckroboccracchassi s 130 which sits within the housing

102. f\I D6ar SLRARHadh 8% f GRe g% Sﬁygﬁes h a@lﬁa& @Jdgsdmﬁgﬁgﬁc stripe cards,

%FYOVI I ng infrare |on proj ection
Sma’é‘ﬁfdé apRY EappRoBdeEs, toAgsmi- }?at@@at%brgf&ﬁﬁfz sgeqt%o Wowwd%ag systems without
mani@ WéYiigd on the second flex PCB 129 for receiving

I‘ ef | E ghe uéogsdé gft au Irr]latgcrl en décgt%flsau rrcf)a%gt 1tem-}¥c%mxsn§§lo E]dd 1113 euelﬁ/ a 12-digit

uenc
Umverﬁell Ryefuet Gode Rﬂi’cz)r %@M W@\me-awépbkpn rﬂeecfétnveﬁ a printed bar code. The most

com&faR Upelnluﬁsenﬁ@ bﬁteﬂaaﬂcofpefateg@Brdrgalrhdnﬂgcuﬁaambér Qhd 9F- dtgh 8tem number.

l. o
Becgulse cg ; s brfug {e&lglﬁm g%%’g is V“sei Ijﬁ) ﬁerinﬁr a clia S oq Proilt?t/ratg%ghaﬁ Ialb]n%%lfl\?l product
itemg fihei Uyifpray Gode Gexmptl ad £ N Ihfernatignal éftﬁee aldddmmls@l thee§PG e gpdated codes as

subsei band & 1tr@&ﬁlﬁ§d3$t@rﬁN$§Qer ¢anpr supply wires 136
conng/g{ém onents on the seconl? flex PCB 1

to )
bat t B TSI I SO B CPBREE Eapicing the
UPGshanelto 4126 mdi\( iduairpnddne itenis3@ beomignay identified dnhl érelolyt ttaglkeyt. Individual item
taggﬁlg @an-&{ucc'e ‘ll%%k%@’ddute Iﬂﬁos@ %lel? ersf)ﬁied J{%ﬁs m@r&v@ b %fﬁ%l@lllcgr of demand-driven

rech arg eabl atter SIts V\/l? hi n he cam
mangefuring mtdcfmpéye facifffete FPetPFPéh‘E%if Prafugt usagit aa% fmprovayhe F%mertemfﬁence
c har ghergar€ Biol maliéniesierrtotriidbdivalienttageing: peaDAgh i khe XorlRGBso-called

two :li%gnsrlo%al%xapiflg é En?dc %%E%l ﬁ[ﬁnc?f %ﬁi%gt(gf%% ta%% %ﬁ%’ é %%tar%led description' of
RFIP igfep. apfedo Kiap E@@n@H% RIAP Hgrdbackp frde Jtlen GeSoa 4U99)pthe contents of which
are birEiRdotpBGitet] bs b3 GaeraMIE. Opfical G he@MeDavah@le of Bénd & Pensive, but require
IRB@K-PECERr the stylus 120 or the ink cartridge 118 is used

for 1RBO14-PCTwriting, in order to enable a

deternmination of the force being applied to the

surface by the pen nib 119 or
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stylus nib 121. The IR photodi ode 144 detects |ight

fromthe IR LED 143 via reflectors (not shown) nounted
woroorioa2980 | der bl ocks 123 and 124. Rubber gri pp@EAB2M4/000780

and 142 are prOV|ded towards, the end 108 of the

housi ng 102 to assis pi the pen 101, and taop
opticphykne-pf-gight fqy repdipgn BFID t@ﬁ ? %& 2dvgf&?ge of %“E’ﬁf‘ﬁ% orupigirefyioal mim& but are
compmatielp expkidive. T8e FesBichlofGaital ROlghid eanshrduie tedf®d witls RFID tag performance,
undé’?ﬁlklﬁl% %%Q)rrﬁlﬁ E&n@lrrggdﬁg a&vgrﬁagg q’%s}vg ﬂ'@qggrtpolﬂgrg'd) ﬁk‘ﬁ) t(a%stayelﬁlﬂa ected to be

cartrrdg
pricedif FOugome cashB e Himiion ﬁuaaﬁlt@abf/dbe oA éf @ﬁ? ﬁ%@@gS feRits pi¢la soon thereafier, but
this WICfald $hyrt of thé Ku@-oRd-&ent mduswm@std& 1b¥prideGeRd koM ad@baryl Tignfead-only
natureho§ 8 ai)t%%lttaos ?s ats% gee %g ﬁi sad\lza_gi_ti%r {u} Q%Gt?sﬁ:th saclaé:n%l b%tv%‘itten toa
tag g5 4 itep progresses Jurayph ﬁh@:@pms Shagnidoveewit thigflipadyaniessi ipmitigated bwﬁl@ fact that
readCARideQhd Rfer © lﬁif@mac{%ﬁ} m@iadaiaet @Jﬁ@ﬁcatm&l Qleiwdft at i on of the

pen the n I St an t cti,ve

s SRRt B i LR e Rf SRE e or
96-tRFEleshpric Rra@icia®rgde éﬁﬂcérvnlaﬂeﬂmthtah éntpmtrbaf@lomshN@maﬁ%met (ONS) and a
Procfut‘leMQrktgﬂ Eaﬁéuaéerﬂﬂ\/lﬂ {Rcd MR s s@nRBCF YRSrREe 5udlined i€ WhkddYto look up,

possgamgg‘e ﬁgg g%?rg% = oxfer%tgontp[%?fa mn?orsc’?!acf 1533'6]% "1611@%20 consists of an 8-bit
header @ 8B-pie EPC mbregediagibalobjeat klasdahdia $ésbit sedah sumbert. Eat agistailet! dpssription of
the ﬁﬁ ;@&l to MG&MD LD ﬁhe@% wéprmy&%dpa@cp fmf ,@{&SL@D Cgiteg I(Jtaﬁlary 2001), the

ink data is buffered wthin th (th
contenty fyrhichgre hﬁrélP dyerBoTged Ry st ek W‘ﬁn&?cﬁ“f"o‘%%?@% ik‘;?f“?daﬂ mapping of
the G alad éie EPC toafepbexaterednghbili? batwdat the EPOfand fuerefp@imctices Brock, D.L.,

Integgkil gotﬁe Elgchtong Pisbyl,%c; éga% gﬁﬂ%nc(f & Gk?o% (_{t HaRT . t]\ﬁuﬁzger kéh?’f ‘MIT Auto-ID

i's nounted on t Seco
Cen‘rscé%rnger ﬁooclh éhepfeﬁer&soff whishaty eregn mgor@r%qdd@kcrw ae&feéPﬁ "Ihe ERC i
adminisreitby BPCdMdal 4 BAN-BCpindidntutehe architecture of the

cont ﬁl%slaeert cﬁrn)ll _3%4 tral a!x:cl %&Ee %ngod%%%xg arp%dvﬁ m mi' forms. Ir“]he Auto-ID Center

representa i on
stronggpadvechigs thy yise eﬂpwosmaamé@m%sm GATyEERES, PR haF ﬂqﬁm@m@rb@werswn of

the BEDrolaBdw e @t dIFRFID a6 E1o D8 RishizddBD it 4ot ta@RdFdr laetaife@ d&sbription of low-

r phot odi ode. 14 Th optro | e
cos 0D e QR B oot S AORBP s, 18,8 AW e Novembr
200phtbe exishiaelydich fre dertin inb@parrieby crosgrofrenre. & ond desdniption of a commercially-
avaitaBid tlcfv@&olst%ssﬁlg RﬂD]t;‘gflrefeF Jcoaﬁ h MIERRIYT, a%‘wheﬁ 'ng:hﬁolo%;r %2 ob33, the contents of

ncl ude
Wi AT PO TR B AP £ BN S HBo LR g BEC Ry o Brock
D.L{, TG dripect Eriogic $emsa CoghMi b dutode Cand (Nayersbet20§il) thb contents of which

are Rk BorpoRa by BEEFEASLr I nterface 152 interfaces with
the i_mage sensor 132. A transceiver controller 153 and

base Eggﬁ'ﬂﬂe igtepdedipqt jugtcfor unjore ipmslgvel eamgdadiracking Rytalsp fpg gase-level and
pallemildvhl thdaimg Rid ©hiageide3d ot I6distit dls utldppiag afdRratdporeaion sudtbd containers

and %g(s RFher %&?{%ﬂf’é‘&rﬁm cﬁﬂgasé ?(Hgst &Ba?fmél llse@atl&gﬂfjs 41%‘&\)%@11 Etgnst J}ﬁ higher-level

ant ennha e contro processor
contgingys aé@@a@sgmgo@ap%ﬁld&ansammmerﬂa@g fromthe surf ace
via the image sensor 132, nonitors the force sensor
a1 phot ﬁﬂh'gf‘s% N]GA[WHE%%LY%H% the LEDs 116, 131 and 143,
Pt range Tadi o communi cation via the
r adl &sipg am iwisibly de-g. w@red] tagging sghemsdp upaystyr ifleptifyempreduct item has the

mgn(ﬁcﬂ%@lta@&ﬁh@ iraloRUhPOsiRe BHRE o@ QRASE ¥ be R4, ACBSFRAnt portion
e i i o i 35 B B R PPGLT s Py gE o PR g produ
surfpaq tisgtrdoads thed B prichtatimivf fie produet dodsh’taffalt HIBKE tORAVhASR i.@ p eignificant
part'oﬂh@ et Sight 'dﬁad@anﬁ%@&la%sﬁfémmrcghé i88infiralel FuMRAMRY sﬁ% the tags are small

nponent s % clrcuit and RF resonators and
andfnﬁﬁlYEIf/ grplcatp éﬁ)belg?%agf)i"b]\?’i‘ﬂ@ﬂe"ieﬁs #@ingeparat e RF chip.
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The i mage sensor is a CCD or CMOS i mage sensor.
Dependi ng on taggi ng schene, it has a size ranging
wo c@moedssut 100x100 pi xel s to 200x200 pi xel s. METKU2006/000780
m ni at ure CMOS i nmage sensors?ﬁre conmercial ly
avai | abl e, . i ncl udi n he Na 1onal Sen1c§ duct o
LVD6 S5 SRBE 1F 8°<¥Fﬁ"|g<'51| FerPrReien pae
Optleﬁlﬂyeesdﬁéhtmvgibéﬂtt%saﬁatlewnnaagoerqp@yjld@ftlﬁﬁsrthﬁ:productutyrnm @hiclt iheppears. The

omrﬁ’t@g‘m;}gﬂfeét eht8le theppr&ﬂatc@cﬁt(e QNEI’(ISB o@th% Hénfl %pf?xay elnLode a surrogate ID which in
i ncorpora dicated circuit whi ch monitors

O PO B (G AP ORE B2 PrRReAoo PRy Hentis s ovn
posiien b diel seifacd 34 thei Rodindr etepoweprovideniig) 6wrkieath @hsufer benefits of netpage

teRE i Q0L EY &Ry The radi o transcei ver conmuni cates in
e E‘ ltgné%l}t:ense% 900MHz band normally used by cordl ess

t el ePHEReS are 3prlisd fuspgprpdugtapapuipgiure pd/og packesg g Jgitalgyiaters. These
mayl Becd&b inghred ﬁﬁjteﬁﬂ\t/hlcfhj meintaidonifieks Giftbr the t&Man(bg}E}ﬁlcs 84vel been printed by
otheltJ Srge%n eo? ﬁlﬁ%g?&&%ﬁe?ogoﬁ ga!g ]g?igareeg Cr)ﬁrmel'slrﬁfua{] Iprm t 70 to}nrollpags C%ext and graphics
Smatatle@v%l)iaf@lymfs@ﬁeﬁ@m graphigemaydpflidp evsypinean s laaﬂ or packaging, or may
condidd bilps ekt veladb@ phGiSRCHittothe pofiohsR) prida®y billG eehrar
4zshorbM&§ﬁgﬁqconnunlcatlon with a base station or
netpage printer. In a further enbodi nent, the pen 101
i ncl vdetpwa ipkigyre &, a produsoouminat iteae Bl I st eesastopastabldnd of unique

Ob_] dcﬂ[Dt?.h‘@ TROL & oniB PRABR: &fde tﬁlb@) PRNs okl lm@élhéstanlﬂ@ for an item ID. An item ID
cel er O

S
B B P e T a0 TS AT 2 Sbeimoiar P sl s ofpoduce
Whlb rkebdend niunbeg identifmelp petidulep fosthrive op bt B4 i.b.cngwigdalnedugritem. The

proc}'ﬁ(l:tt B0 burk %l‘%ﬂ@r&l%ls{s Qr § lealiu@agﬁrel‘ %ﬁk} on 4a9 %rod@'t LI%Wnﬂgoer 212. The
| ocation fa ower rate,

bSO PO RO Rt RSOt PE b ban agarins.
I Nt erde Shovmain Hégurd Kann ampiegi202 emcodn dd fuge SIKdracgon BOr50 and a two-
dnn%f’aﬁm kZ%) F(l)sftloﬁ Q@ Tﬂgen%@tm i ntﬁieyﬁlsg Euri*a%trgg Jn%grﬁalﬁlﬁﬂi‘fegtagé ]gnd the position

| ement g
ldenélgtsrﬁhq RECHROPIEGT "(1%1 th ty prtipnessiaal ageion. Tce i éurfaﬁm flucgjo fpepsurface of
a phgdal oduerdteln\201, ey usdfill o defi ol oﬁcf)tdtoneinﬂﬁﬁ@ betwekh @he region ID and the unique

obj e@ﬁlﬁ%l& raﬁ& {n&@ éé@%tcs'a;‘lw glg gcpn?( 25 IEH% i thQI?e é)troedaa rirtgl%l eI\Eo?e howevetr Qt{x]at %e mapping
can pg F%Enyttﬁro‘ﬁr‘@@le'é @ompmoniping thavetBifyes EF@ opaltagcFar yxm@ Peach panel of a product

1tenﬁﬂﬁbﬁa§1ﬁ@couﬁl havee cﬁﬂk&nﬁﬁg@c{ntID 130. Cﬂﬁ&drsfelyQ‘He &ﬁnltﬁé’kﬁay&ﬁrﬁdﬁy 8ncb the item

D, 1n vi/hlc ca \évrt]h& regNn)iR contagxgslt%agtiegjl O,nsu}ta%{} é)re:g%% t8 ﬁecg@ied%ﬁhgt @%catlon from
gen@itlrngwégeu TRZiQrh® slb)n%@d P@tﬁc@téheateglem ID acigelyedigimptishessthe corresponding

surfho¥ pagféa bt afDBUS smagé}eg1&§fakﬂﬁhemthnﬁméﬂg1$baﬁle&>ag@€ysféﬁu atio n

of a roéﬁ : Ver éﬁfrs acc i's short.

NETPA | 28 propes %@_ﬁm e@gm?th‘@ls provides
diregt@prhpatilility Yetwern nmdtgmd Bgenyag RpDitser 601 i s shown

fully ﬁ%é@fmﬁeeﬁésﬂuﬁ sEthhUw% agoptlbﬁal B ﬁtté mfl‘i@a&@cﬁz@ ﬁ]_ﬁch%? the utility of the

Letter/ A4 sjzed di a usi ng_dupl exed

Om%FF% A fhe syl rRan dves Jag ths 6%%“"15‘3 % ARAS I?Oﬁltl?lﬁ lﬁaérrbé %mlitﬂi i desired for
a paftlalar pkdduatses a stralght paper path with the paper 604

pass r S d

F&Q}lﬁ%lﬂ%e?%gila’ &/ gg@ggg(sgg rﬁ a'n%‘innﬁ%%O? gsnaelgeg):?{%eat«[ﬂg Qe 1t has the

1°g1?auf“l“°tef64 RyysicgHayow aflciﬁemntws BP BRI B i ntegral bi nd| ng

assembkya w&ga&pslmgesw& stdhras fhe Qibtpatk lpeh Rl mem& dR6GE ardbmnitag, it
usesetge VSI%{?S S%rlenftgp o%eo{”fhe % mgt\éwggg o% JIGW": a%fl con% mesl.lil]us w1ﬂt8: lr'l]lg ?sglgn encoded in
the falg rf@ lcothiyitenit @mbm?élhtt re@!l!‘ae RHhe Fﬁgcéh the gserying idevigehis clomedsrsiative to a
HypEﬂléBElle@ E\@fa&h@ﬁ&n ke tﬁe@é%ﬁ BN to tﬁ’dékdfs %dzn %ﬁﬁﬁltnglatwy&ﬁhe region and generate a
set GSRAGEARL 0, I K, CRLLLY A0, 02 F s BROUNLD BI QL 1

coupf PSffiop B ﬁfﬁpr SRRSO e DR Z’ﬁrﬂ’égspa% e‘bih%t Ergeipggdevice is a

or chanbers for storing fixative, adhesive, and cyan,
IRBithgient a, yel l ow, bl ack and infrared inks. The

cartridge also contains a mcro air filter in a base

nol ding. The micro air filter interfaces with an air

ch rog a aroduct item with
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punp 638 inside the printer via a hose 639. This
provides filtered air to the printheads to prevent

WO pgreesof mcro particles into the Menj et (t mpCT/AU2006/000780
prlntheads 350 mhlch m ght hermnse clog the

d nopzzl es. he air filte
pen o Pt R § Pyt SIS TR T A—
wittfthd strace, iagd eaflifigelien thelpyn Yréakdoedlad with thesutfacke of t he

cart 'Whgrgg stro];@‘?s fo%cfé@% ﬁfe q)géae éeﬁfelalof Iléiploﬁlsmﬁeeﬁ)y ﬁleq <§1 ID, the server
product with a capacity for printing and gl uin 000’

ret“ﬁ‘ﬁ@ ésdei"i‘Btt?B °§ﬁ@e¥e n k??é‘fl &y F?%‘PQ Py ﬁ‘ﬁi@éetsl@e Sfr%@ in relation to the
desdipticnr For @chmpdif ghe pﬂesbldptimp ictukidser hypesiink ribd the 6@2dke [riGrets the lxéne of the
t
hypérgr%s %Irgr? g% sgljﬁgerelﬁ%}{ %%er'pq‘e? Irﬁ}‘]et J?rglﬁeniﬁgde @eg%ga‘m{n Qiaﬁl'é hg'pegﬁig &ha acélvate the
byplit et (tm) printhead assenbly. The two l\/bm et (t rr)
4.3pri nd)mmﬂgﬂnmﬁ'rmﬁoz and 603 are nounted in an opp03| ng
IS? , la: Sﬁltnt Bgrnﬁer is 'ctl ﬁ’ El%k‘r prm'ier wkuc& og%l {tzglgts Iom%o theé la%nlgpatclhaémg or actual
surffide jo ¢ Prﬁﬁqcmef%m &Wﬁ’é og @fper Bgﬁduchm@*gfaewre apftmgﬁse@blm Tgis agpecial case of a
netpﬁéb' pifEr%50 6 2Gs cafdbR opﬁﬁlluﬁg Oddnt@0shs Hdtiz@ of)cfmIﬁtE@ ohid R ﬁfrfa&%pﬂ:aﬂy using a
nt | n con

| S
nearburl : arr]et% aasogog\rf,sulbii (&J{Wé% -sgcfed B%Vgonglea él}e i ar mcgusd?sﬁgrdgﬁrg Pv%/ugl%?ccelerates tag
rendstyees THid ttallyrictudPhaale ecceSoicton tHlineof iaNiag A ueyes as posion
and Pdal-tie 1SR Qe%dérﬁg OtiEH heiRal 38 hatRfn PONEK FeQJohﬁ%h bf tﬁemnkﬁead

wh | d t ht th

et STt ey e B3t BTG YR P RAH AR ot ehd i
haveigat mrmted bhethér wetds, qan integreted epidr amgienfared poaat whirherittethf eegltags, text
andt hl&%lta&%lyl @Eg@caﬂyl}ﬁm’c%@ %ngld %1@4 &gmclm'el e%rytﬂﬂ% 'oﬂ‘ ®he label or

ferring tqg Figures
Pa"‘ﬁ&% é%m"fyfﬂ‘ﬁ’rsi ‘i‘i‘é’ g thpreiekly P‘H‘i“inﬁ tW “E ﬁtb"rr ﬁ@“&‘“@ Gt’zlppél%ﬁd Bpogher means. Thus
an oniitay prilver vidihnd ifraad serbibcly prmOie, cagabitityen digptade peegistingaitzita printer used
a fibrous
for QRS b U S6h SIleh R B P OB 2l e
wheeF¥ %Wsem%fm fafqingcdiscpspiony |ape refiFraes to mm@grﬁwaaéll iggm label is
intemdl @ Glclige @ﬁlﬁﬁﬁbimy) fd 3tern SpatRAgifd @0 gdnbrald ol Rlirédtkly SolfdP@E titem surface.

Furtjgrgr%ﬁrk %%ﬁy 2 gl%néetto 1tem Iﬁagﬂgbmger?cgd IO%CYV%e %re§1° ftﬂgogor c?)l?ectlon of per-panel

ovvere axle ears
fegl@alﬁﬂéwaﬂompﬂwétélﬁaqoéte mot or povvers this canshaft. The

gl ue TRiter 1&@?1@2[1@ IcMmﬁﬁea b§ Qlﬂcﬁd o%fnﬁut@ fwh@eh ra@}ﬁ»tlés el pMntE}QMh @Méd and/or

Varla% tgxt é%ﬁgr%lasrﬁs tVﬁ a? ﬁ ggfo éOél "g%l% {ggs T uogt I%agjsﬁ)v%e real-time
conig@d ovee the printer, whegdbydt prdvisied the wimtem hvith dajo mlysal sk @S pringingoproceeds. As an

optimBRtoh,| B¢ ){ostaﬁﬁ}} Sovilidhe lﬂgﬁerr\ﬁ@ﬂ Bled BRA gpsf(-)re '%rﬁﬂﬂk q’@gns and only provide

vuihie Bfedf rpbes Tt G5V g Shell ol aeiaits S grghs B bued on
parathe®rs prozidel l&'ttleamhéﬂ)r tamplaghatebtaay progidkide préut with ag®ee dem ID prior to

prmﬁlllgd %M\@Yl‘é 1%1}431&13 xﬁap esuﬁﬁ? an%ﬁneﬂthtﬁe %§s§ ‘%FS@J o QJ %eﬂeﬁatet ercé&s‘ive ftem ids.

his action exposes rOUg
AltefTﬁ%Vﬁ%Yr Hﬁ?"%fn ek S ﬁfaﬂétc’ﬁge g m@ﬁgﬂ law Wwﬁ@,@ay provide a
sourcd af3iqleliemadsiamblicy cae de efifte edpbrisaheyasigapmeit beitgls ik tohe Bdst computer

for ALEdNG, ds of inactivity. As the sheet 604 passes
Ortlgn g&t%ﬂl%£+ 8e wheel assenbly 673, adhesive is applied

to o ﬁBer%ﬁévqlx Eil4 theguiigter a3y be prpatfle of Frading apse- exésting itenf IPdiemithpdabel onto
whiéh tnes&mlﬁtbga aie g @mdaic b{s@fﬁmg tha&nquE 1 Sastbee upPIRE tie b @M to the label

dur%% 8rev1?us manu Ldl n]g% Fiep ?Ioroen ! pgef, ghre Slte{n ﬁ%%agy ngresent in the form of a
visipledhbo qugloegm@igd:h ap 8Fpdre. bakbdformenmasggriestpriptesdan inpladegn priisal bar code
scar®EPAIh ke #ittlTase 215h iffudk LARGDRRGEr S, to

(sem -)automatically identify objects to data

processi ng systens w thout manual keying. For the

pur poses of automatic identification, a product item
IRBI1g-PCcONMMONIl Yy identified by a 12-digit
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Uni ver sal Product Code (UPC), encoded machi ne-readably

in the formof a printed bar code. The npbst common UPC
WO ue0i98gy system incorporates a 5-digit nmanuf BCT/AU2006/000780

nunber and a 5-digit itemn er. Because of its

limted reC|S|on d.to identify a_cla

o " pr BORIEES PaTHEPe pREN ShrtontE SR AERD Brolst oo P gl may be
capabllﬁ of prinvinCthel @enCBLin e formrpfia EARRr (cpdecer @bbringwgsthe mhedubtdB compgbnent of the

iter BB Yh tht 8 bf 4 1bal B, mwflﬁlg@teqﬂm@]@@teﬁwﬁgble%mﬁ@oﬁce%xﬁ g
obal Trade Item Nunber (GTIN).

44suppb§"@ﬁ§%ﬂwﬁgﬁagenent, there is conS|derabIe
i nt eftes tinformatix pypivditynfpverto the proghedt Bgvet meredphiSe sciten®! scan events, e.g.
wheﬁlall Qh is@galrﬁ(eld%@ﬁlveq{o%ﬂ%eln)e;yewﬁentt@ 1@& 1%'«50@(}"&% a)’retall shelf; and when the

identifi hereby trac . Individ
ﬂent 8 §9154 af@aﬁt ?f é‘ﬂ"u Beth ﬁéﬂr‘”‘P‘h’P@&@’B‘ﬂd Yerers gay broysed tg f“é‘l‘ @ipnitggeed product
1ten$plﬁing @ckh gz&ﬁdﬁspd BDTF);fam]M% ahdn 2D @rhdgb-€dneinbiseddcatidppnRtly imiiMen the same
ly, facilitate the profiling of
techmgééuct %&écﬂgfhé‘ p&i‘ Lb%f?

nmpr ove t he cust omer exper i ence.
Th er &S gpoang gqﬁf-‘a%nbO&barﬁ% grengr 6 and afandshelfi peqongr £ghgommunicate scan
data taGg bidGuct ﬁﬁ%ﬂ 26 BIThd @eRctis@ivdr by ﬁa@t[rﬂbdﬁﬁnuﬁﬁat&ﬁbduetdtem event data to a peer

pro&ua ser?/ (QS o(%vn?]l Of E%:‘%é:cﬁges%hcg n sgrver ge b X eana}ae g)lement sharlng of data

w1t}bt1ela1|qp:pxgiqchsg1grers Ferfespmple) stp@ka]y)gerﬁnﬁ W@th]zl@rept@]rstor@my[be recorded locally on
the 380 B8R Glprodd® ke Wikt @ nBnuBRAre’d BBt sekvBiEndg BBh&RMESnOS a product item is
mhlch are herein incorporated by cross-reference.
QOt i cal tags have the advantage of being inexpensive,
4.5put PENTAG-BASERBEIPACPITERACTIONS | i ne- of - si ght for

read |Anﬂodu8F!eQ v&h@@ﬁab@lﬁﬂﬁ p&cﬂ%u%qy anta g@fa&fhasc‘yegp %ﬂaé‘&d provides the
but are conparatively

i dLrectjonal adi n
Samég’n"éﬂ MGRaCviS a’B’rgﬁ of metal or |iquid can
seri dust ¥ a sroer agrte bV\mtathe RFhdipapagnmpaibfeqraiaetgeging. Netpage turns any

prmH:ﬁ @ﬁfa@ ﬁ{orﬁ%nt:lb %1f@1@£}1a£ih %ﬁﬁﬂnéapﬁk mﬂé@a@g lal&gtoaad\)ééorga (e:{nd thege are many

Passi ve (rea er - powere S are proj ecte
applifafique high mipiebntny BnEragept AT .am#ca&elmqlw e%talwyg product
mfotﬂ%ombﬁi/aﬁxfus Rio@ Inutritiath! aforbatdenbekingdshugiosnretifeer elabd @bducts; use-by
datep %ust Sﬁns%rjnéérnal% ];e éllrrgb 1§e|;)0 ?/19% ggntk? &%g"fggb‘ﬁ?&%& mana)gmg ownership
<reg1FH@1°P=e°éza%oﬁﬁ¢lw ot page ?ffst @o%ﬁfamf@} Proxigise mgucafes@ack messaging;
and REIGELt Gdvice conasl. B od ks aﬂhmaﬁﬁcagle proamonﬁ@gusgtlaw&fe@H@&g &%ch as in the case

of a?\%ﬂ&%érﬁn??tﬁ”ﬂ% oﬁe or F_ﬁ%ema Itheil hl d %gmr efs 3 rn%atlon navigation is

'S a
tranﬁfsrrq%tw thy atffé@atisy d@tlw@v ﬂ%YG% Witight may srge@eranéh myreqsagle eanplemty of the user
expérféﬁd% for %Qrehd’ﬂzfe@foﬁlﬁgtlbéﬁﬁn Me%l&e@@lgw&)ﬁ% Hﬁe@t@de' y on a

net rk The. Massa Stit Techn
(v S oy B0 TR T SR e oo Boinm e Yveyes e wil of
Cougﬁbmpre@t@c&haﬂlm ingenfyrgehyde er@edied (nERE) other tupd withowtiderartiag from the
scopelok @E RSdniRASePh aklhcDRPRymedyhce (ONS) and a Product
Markup Language (PM.). Once an EPC is scanned or
ot herwi se obtained, it is used to | ook up, possibly
Examplas t he ONS, mat chi ng product information portably
encoded in PM.. The EPC consists of an 8-bit header, a
28-bit EPC manager, a 24-bit object class, and a
Prepgatignd serial number. For a detailed description of
6,7-(dIcEBGy phEdkPiaphthalBieadcdicdpbdnitrile[lpe El ect roni ¢ Pr oduct
Code (EPC), MT Auto-1D Center (January 2001), 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
Brock, D.L., Integrating the Electronic Product Code
(EPC) and the d obal Trade Item Nunmber (GIIN, MT
IRBAGPOT | D Cent er (Novenber 2001), the contents of which
are herein incorporated by cross-reference. The EPC is
adm ni stered by EPCgl obal, an EAN-UCC joi nt venture.
EPCs are technol ogy-neutral and can be encoded and
carrled in many forrrs The Auto ID Center strongly

ey " oy o o ~1 e~ 2 a
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RFID tag characteristics, refer to Sarma, S., Towards
the 5¢ Tag, MT Auto-ID Center (Novenber 2001), the
w@ orvrmo9go of whi ch are herein incorporated by PCT/AU2006/000780
cross-reference. For a descrjption of a
conmer ci al | yavai | abl e | owco passi ve RFID tag, refer
to 915 MHz RFID Tag, Alien Technologyc%5002), t he
contents of which are herein incorpo d by
cross-reference. For detail ed descri n of the
64-bit EPC refer to Brock, D.L., The |Conpact
El ect r oni®E~pProdtesCode, M T Auto-1D Gsp lovenber
2001), the w& of whithare her ei orat ed

by crossE¥eferenceCNEPCS ar e |ntended]hot just $r

uni que iteml y taggi ng and tracki pgN but also for
case-level and’pallet-I|evel tagging, gl for tagging
of other logistic units of shipping afd transportation
such as containers and trucks. The di &M but.ed PV
dat abase records dynam c rel ati onshi ps between itens
A mixdle b 6fhdbrohedthaAel, RiiCuedositrild3 (Shempaclls a gindl,, 4-BdioRyphégl (1.12 g,

9. 00%%&%{%%%%‘%9%%?ngtgssxt]}necgtrﬁénl‘ci%?(%ro g,§19 %&)Tﬁf‘ ?131 Mg’f l amui_l I':(10 mL) was
stirredgy diIn§ yernighte Ttl%rewmnqméqﬂy vipgeonle WO &C plrddmre £60 it Frpsrépavly added

to férihen Sredisitak ii@aRGLs MEYAREAGRhddNGth Waier ahd SWBanbINRitee (H0Is0 Lo give 4 as a
ace of to be tagged, or a significant

S od i
(mm6%&4nqumﬁmxgﬁp %g(hout i mpi ngi ng on the graphic
design of the product's packaging or labelling. If the
" N?Mkl(ﬁ(fé N2 @BeL,): 34k RECs)! §.03 @BIET—~ 7‘:@1@5 Wﬁm,r 4, 9063t 15 (om,
of the product doesn f ‘affect its ability
s SR . asignificant part of the |ine- of si ght
dlsadvantage of a visible bar code is elimnated.
b yhernore, since the tags are snmall and nassively
replicated, |abel damage no | onger prevents scanning.
CopprygB gt PESTGTd msthgryRbenoxypasphthalpseanipe €5) of covering a
| arge proportion of the surface of a product itemwth
optical |l y-readaly InVISIb ta Each ommitag
uni quel y i d'@?ﬁ‘.‘ ®he D ‘iem on which it
appears The omitag '“m dlrectly encode t he product
tem or may Gsecode a surrogate
ies the prodyct code via a
ofmi tag al so [ional ly
Lon on the surface of the
; ceam consumer
Ia\ct descri bed earlier.
ri t>oranuf act ure and/ or
pt i nters. THese may be add-on
B print the tags after the
)een printe ot her nmeans, or
rared printepg Which print the

Omi t agsoare
packagi usi ng dly
infrare@!@ i nters whi
t ext and¥graphi cs ha
I nt egr at esecol or and
omi t ags, text and g ics sinultaneously
Digitally- pr|61 £s may include
everyt hi ng on aoel “or ckaglng or may consi st
only of the varlable gortions, with other portions ]
still printed by other nmeans. 4.2 OW TAGGE NG As shown
in Figure 13, a product's unique item|D 215 may be
A 15888 ofithe amﬁlﬂgm(@io nkgl 08680thmel)) ic6pper (1P i@k add DRI 0135 khe135 mg, 0.888

Co one.ene

mng) S hAR of 0 55 bR & R R e e io s g pageg to room
tempefatge mdotiued witbho2thahoh@f md.) gt theafeswiiinglrekid RasJilterfh eff and washed with
metihO ey aﬂdfacéta@ B difels@$a RddihdRsm@bwdl @ILGE 1941 | € the

serial nunber entifies a particular | RAstance of that

class, i.e. an i ndi vi dual product item The product ID
RBIIKPEUrn typically consists of a manufacturer nunber

211 and a product class nunber 212. The best-known

product IDis the EAN. UCC Universal Product Code (UPC)

221 and its variants.
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As shown in Figure 14, an omitag 202 encodes a page
ID (or region ID) 50 and a twodi nensi onal (2D)
w@omoweo 86. The region ID identifies the surPeErav2006/000780
regi on containing the tag, £F the position identifies
the tag' tion within the& two-di nensi onal region.
Uvégﬁ%%{@ﬁéxgﬁi %%e in question is the surface of a
physi cal product item 201, it is useful to define a
Eugﬂgyto one mappi ng between the region |ID and the
que_object 1D 210, and nore specifically the item
Su‘fOEftmsf coaﬂer@‘a tetiakiglg T -mathonyphrgor Y napliRle@sting hat t he
mappi ng can be many-to-one wi thout conprom sing the
utility of the omitag. For exanple, each panel of a
product item s packagbsty coul d dmwe a different region
I D 50. Convers Y he | Jectly encode the
itemID, in mhﬁ%%)csg" b Hy contains the item
I D, suitably Mgefixed to ouple item | D allocation
from general ] net page regijeR | D al | ocat i M° Note that
t he regh§%__ uni quely d )y ngui shes théxcorrespondi ng
L

surface fromall er surface teg

identified within the \\netpage system The item
ID 215 is pr ’ opesEd by the
Auto-1D Cente I ect
conmpatibilit arrying RFID
tags. In_Fi wn as

opt i onal'®s e that nuclh ofS@He utility

chain derivyes fromthe

y on may be ofMeted if not
duct., For interoperability
[ M302 i s a netpage

of the omit

desired for a parti ar v
wi th the netpageos @ ano

tag 4, i.e. it has ¢ | ogi cal Lucture physi ca

| ayout and senantics acgyet pa € tag. Wien a net page
sensi ng device such as the netpage pen 101 i mages and’
decodes an omitag, it uses the position and

A sefytior At ForRT(Bx na?lﬁ@loese@gm? h(1G e £2- e pgolin sylfugpcid(88%, 1 ml) was stirred
at 45 OTDioN€S minhi BheWedctiont Ihﬁtuﬁoxﬁds taiRA dﬁﬁiﬁ’@@l Qﬂethdﬂ/cﬁl&@foﬁrﬂ@ i @50 mL) to

precgpcftn{@ Hlte gro &c? \el:\@upgrngfantt {Nagsndecraetecf tf}“ E}{lg e sohdly'g?s re§|1g%e8§ﬁlmee§1er/chloroform

(9:1g {ROf Q- eFlﬂt@gqmo f?llowetd biy waghiye rwe*-byhlmﬂo@, etbertapchasktoiet gveghgsulfonic acid 6
(14494, 0oR) o € lealblowd pbwiet. N€ regi on and generate a set of
ti mestanped position sanples representative of its
time-varying path. Wen the sensing device is a
UVIVREOIIRADMEDp €75 nng, f@Anhhe pat h consi sts of a sequence of
strokes, with each stroke starting when the pen nakes
contact with the surface, and endi ng when the pen
ﬁm@?g%ks contact with the surface. Wen a stroke is
Varfadyl veamablisid, 74(¢ - dtiexpig®xgprapihald@aigponsi bl e for the
region ID, the server retrieves a description of the
regi on keyed by region ID, and interprets the stroke
inrelation to the description. For exanple, if the
description includes a hyperlink and the stroke
intersects the zone of the hyperlink, then the server
may interpret the stroke as a designation of the
hyperlink and activate the hyperlink. 4.3 OWN TAG
PRI NTI NG An otmmitag printer is a digital printer which
prints omitags onto the | abel, packagi ng or actua
surface of a product before, during or after product
manuf acture and/or assenbly. It is a special case of a
net page printer 601. It is capable of printing a
conti nuous pattern of omitags onto a surface,
typically using a near-infrared-absorptive ink. In
IRB14-gCE speed environnments, the printer includes hardware
whi ch accelerates tag rendering. This typically
i ncl udes real -ti ne Reed- Sol onon encodi ng of variabl e
tag data such as tag position,
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and real -tinme tenpl at e-based rendering of the actua

tag pattern at the dot resolution of the printhead.
wab@7/0i98d er nay be an add-on infrared printerP@yaUR006/000780

prints the omitags after te and graphi cs have been

printed by other nmeans, or anintegrated col or and

infrared printer which prints the omi tags, text and

gr aphi cs simul t ango st ally-printed text and
gr aphi cs naytmo »verg —oRet he | abel or
packagi ng, or ons of the variabl e

portions, At h other ons st|II i, Nted by other

means. Thuls an omit ag |nter with infrared and
bl ack pri ng capabi | can displ a an exi sting
digital p ter used far vari abl e datgsprinting, such
as a conventi onal %r Ri' SiMansfer or inkjet printer.
For the piggézﬁi;ﬂ[ihhev
reference A0 oh

LR

D 215 is

cussi on, any
to include printing
general , dlrectly ontg the item
Furt her noge; any refere to an it
i ntended t |nclude a yegion ID 50 (or collection of

el is intended
per - panel reglon i ds), a conponentom%ereof The

ace.

printer is typlc., cptirolisd by a host conputer
whi ch supplleeO D Dnte@ PiMxed and/ or vari abl e
text and graphics as temids for inclusion in

the omitags. The host y prOV|de real -time contro
the nrin W t
A ng)\‘f@éa 0)it tﬂg ?@gilﬂ (?[3 m%’?%gf 1?%1{)1 Lvarﬁg}? \é%:e ?agetonat Lg B $bo mmolpand DBU
(13&pk-i 179 381085 pmoh dn h@tﬁnqt'é%/m}a}wmepéedtah@ﬂqumleht V¢ teaction mixture

wasfcoX@to %In&edtiiﬁifaﬁfe%n@&lu&ﬁ WS meB &S m@ﬁ @thquéu)ﬁng EO‘HM lwgseﬁltered off and
aln rea

wes B il AP aterity TS wade e SurevaIe H3Sma 31
paraneters provided by the host. For exanple, the host

UVIBYNIN @¥Isee 14 18 nPEds RpRL = %‘460@),371?%;%9'550‘?m ID prior to
printing, and the printer may sinply increment the
base item | D to generate successive itemids.

Exafblke@r natively, menory in the ink cartridge or other

te er hmy provide a

Sulfggﬁ{oggpvog?r%#é%késnéﬁg -metgoxyp noz\%ﬁ]np hthgg)g)gn{nﬁe printer
reports the assignnent of itens ids to the host
computer for recording by the host. Alternatively
still, the printer may be capable of reading a
pre-existing itemID fromthe | abel onto which the
omitags are being printed, assum ng the uni que |ID has
been applied in sone formto the |abel during a
previ ous manufacturing step. For exanple, the itemID
may al ready be present in the formof a visible 2D bar
code, or encoded in an RFID tag. In the forner case
the printer can include an optical bar code scanner.
In the latter case it can include an RFID reader.
| RB0O14- PCTThe printer may al so be capabl e of rendering
the itemID in other forns. For exanple, it may be
capable of printing the itemID in the formof a 2D
bar code, or of printing the product |ID conponent of
the itemIDin the formof a |ID bar code, or of
witing the itemIDto a witable or wite-once RFID
tag. 4.4 OVNI TAG SCANNING Iteminformation typically
flows to the product server in response to situated
scan events, e.g. when an itemis scanned into
inventory on delivery; when the itemis placed on a
retail shelf; and when the itemis scanned at point of

IRBEa&PeT Both fixed and hand-hel d scanners may be used to
scan omi tagged product itenms, using both |aser-based
2D scanni ng and 2D i mage- sensor-based scanni ng, using
simlar or the sane techniques as enployed in the
net page pen.
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As shown in Figure 16, both a fixed scanner 254 and a
hand- hel d scanner 252 communi cate scan data to the
w@e@duexsser ver 251. The product server nmay i nPCTIAL2006/000780
conmuni cat e product iten1ev3 t data to a peer product
server (not shown), or to a groduct appl i cation server
250, which may |npleq§nt sharing of data with rel ated
product servers S‘ ck novenents within a
retail store we

store's product server e manufacturer's product
server e a product gMeem i s sol d.

4.5 OWN TAG: BASED NETPAGE\| NTERACTI A product item
whose g or actual [|[sutgee has been
omi t agge same level o teractivity as
any ot her ' gase to be made
for netpage- g. Netpage turns

any print e¢-Sueface~ S g Nerenti at ed
gr aphi cal yser i g gkiin to a Web| _page, and there
are mapysE&pPjications which map n|ceE§;ggbq4the
surface o product . [ [ i ncl ude

obt ai ni ng pppduct infor~e/ion of vari ki nds
(nutritional infornatid cooking I nstructions;

reci pes; related uctss by dates; servicing
i nstructions; Me@ H n@tlé%s 1Y, s ng games; entering
conpetitions; nenagioyg owners (regi stration; query,

such as in the case of dBblen goods; transfer);
provi di ng product feedback; nessaging; and indirect
A séh@iéh Gﬁhd)@ﬁﬁdfllﬁiaphtﬂafocyaﬁlma t (h?é? o, DeF5 raaixin silfugc geidgeRYe £ mL) was stirred
agging. is undiff ted, %Fb@é'td“ﬁé?/@hl&@{%ﬁl {1, 350 mL) t
at S‘i) ggflf)rf = emf i e T acg Igﬂd!m% \gpg add2Y Ip e td ‘et f@ mL) to

arcode or D-carried i tem D,
premmfetn the ot ddhe GRPEFHRAS (RS (9 dﬁf&WPCb gifj 2 thegsolid was résuspended in
ethetr/E}ﬁ&f&ﬁl%f {9Qd1§09nﬂ) h ElltfaﬂtanfoIIcﬂieH Oy wakRing with yhletefoinG ether\wini acétone gave 8

f)g antlé “pcrease the complexity of the user
045%%5 X &Y Squi red sophistication of the
delivery device user interface. The invention wll now
ka\fis-ﬁﬁas@i\}{shﬁﬂkomhﬂo%er ence to the foll owi ng exanpl es.
However, it will of course be appreciated that this
i nvent i on may be enbodied in many other fornms w thout
departing fromthe scope of the invention, as defined
in the acconpanying clains. Exanples Preparation 1
6, 7- (4' - Met hoxyphenoxy) napht hal ene- 2, 3-di carbonitrile
(4) I RB0O14- PCTA m xture of
~N-di br ononapht hal ene”S-di carbonitrile 3 (508 ny, 0.151
nmol ), 4-net hoxyphenol (1.12 g,- 9.00 mmol ) and freshly
dried potassium carbonate (2.70 g, 19 mmol) in
di met hyl formam de (10 nL) was stirred at 130 0OC
overnight. The reaction m xture was cooled to 80 0C
and water (60 nL) was slowy added to forma
precipitate that was filtered off, washed with water
and net hanol /water (50:50) to give 4 as a
chocol at e- brown powder (480 ng, 75% . 1H NMR (300 MHz,
CDCl3) : 3.89 (6H, s); 7.02 (4H, d, J =7.8 Hz); 7.14
(4H, d, J = 7.8 Hz); 7.15 (2H, s); 8.02 (2H, s).
Exanpl e 1 Copper(I1)
tetrakis[6, 7- (4" - met hoxyphenoxy) ] napht hal ocyani ne (5)
A mxture of the dinitrile 4 (240 ng, 0.568 mmol),
copper (1) chloride and DBU (135 niL, 135 ng, O0.888

IRB014-PCT
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mmol) in 1l-pentanol (2 nL) was heated at refl ux
overnight. The reaction m xture was cooled to room

wo esopeoasur e and diluted with net hanol (20 nlL)P&mnadurdee/000780
resulting solid was fiItereg of f and washed with
net hanol , water and acetone o give 5 as a

CLAMMS(di sh- br own powder (201 ng, 81%.
| RB0O14- PCTUV-Vis-NIR (DVMBO): 773 nm Exanple 2
Sul fo

L tetArngl%’at gyﬂﬁ%%ggpﬂ&%lgx{éhenoxy) napht hal ocyani ne A
sol ution of the copper (AHX ngpmhal ocyanine 5 ( 110
ng, 62.7 nmol) in sulfuric d (98% 1rolL) was
stirred at 45 0C for 45 m he reaction m xture was
added dropwi se to ether /g @rm(9:1, 150 nL) to
precipitate the product.
of f and the solsd wag:res
(9:1, 100 nmL).LFiltratiop
chl oroform et he 3
(144 ng, 96% ¢
(DVMBO): 775 n
tetrakis[6, 7-(4
| RBO14- PCTA mxture of th
mmol ), vanadyl acetyl ace o
DBU (130 ni, 130 ng, 0.854 )| ) in 1-pentanol (2 L)
was heated at reflux overni)gHt. The reaction mixture
was cool ed to room tenpafaX ur-afd diluted with
met hanol (20 nL). The resulNg?ng solid was filtered off
and washed w th net hanol , er and acetone to give 7

Whe@&la dark reddish brown powder ( 185 ng, 849%.

M \[1 N (aseO 10.8 mM: 808 nm (e = 84,000); 718
R §9" Hscﬁf)s) anpl e 4 Sul fonation of vanadyl

R' 'ctneR?' akindp@dently sleciafrorpRiABES Sy ¥t hal ocyani ne

Xlgsgi@cqe%oggr/s\ogmm on of the vanadyl napht hal ocyani ne 7

3 8% ;

NS R A S A e A G f%)yméﬁﬁlyl
thiogkbeckactradpvli A& ADASL AT a1dgrDieing egloaallwseﬁtmq with, 2,3, 4 or 5
grogpr s St o?%a%é%rﬁ%ptdéﬁé Hlﬁ&@;ﬂféﬁﬂy s%&%dﬁulﬁ@q pakand,. Jaiaw, d, Maglalkyl, Cr.i,

the soli resu n,
mybﬂ(ﬁ@r#(@ﬁﬂ&ﬁg)ﬁ% gy bplogepsgmipg, hy dropeyly %ﬁﬁﬁ% Nkﬁkmnftrgv%lglyl phenoxy,
-c@)éz W@@d}k‘ngod@ﬁ hw;fk‘orcss‘@m‘mm&t(bm” _OWRAR SAUNR R asnbfor: acid,

ngw a bl ack-green powder.
?ﬁl‘%* (*t@%"’@l 9808 nm 720 nm | RBO14- PCTCLAI VB 1.
dxs%nmhtﬂoalzo@wm ne dye of formula (1) : (1) wherein M

rik$ 8 Q,chy@ugn(ﬁranhs absent Rl and R2 are
Fhdepentent

Sel ect ed f e 2 k X
R o RS g @eypefty oot T gy Pgflor T AT
Ar5, Ar6, Ar7 and Ar8 are seI ect ed from phenyl,
2. nap %p X)Je of X Il,%ereinfayl'ez@pdﬁle of &Y Wl, M,lAr“, AP, ArS, Ar” and Ar® is substituted

with a sulfonic acid, a sulfonic acid salt or a sulfonamide group.

y)] napht hal ocyani ne (7)
ityile 4 (213 ng, 0.503
(45 ng, 0.169 mmol) and

3. The dye of claim 1, wherein at least one of Ar', Ar%, Ar%, Ar', Ar®, A, Ar’ and Ar® is substituted
with a sulfonamide group or —SOsZ;

wherein:

Zis H, Li, Na, K or N"R™R"HR*)(R"); and

R™ R", R®, R' may be the same or different and are independently selected from H, Cy.galkyl, Cs.1» arylalkyl
and Cq 15 aryl.

IRB014-PCT



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

and Ar8 being optionally substituted with 1, 2, 3, 4
w@eo0g/00p98ups, the or each group bei ng i ndependeeit/Ay2006/000780

selectedfromO’ 12 alkyl, C-12 alkoxy, G _i2

45
aryl al kyl , -12 ar I al kox (OCH 2CH2) dOR_, cyano,
4 hal Sipehe szﬁmnhlo wherory o naml‘%gﬁ’lup is offpygnule. ‘ﬁ@f}ﬁ\p ‘nitro,
whepdenyl , phenoxy, -CO 2R1' -C(OR 1", - - SO

B PR e S S g

e is prsingeer frpm @ pe¥00G prdm 2 to 5000 ; Rd is H, G -8 al kyl or

5  RiSEQJanBoddds)d,; apd R and Rv are independently
sel ected from F1y rogen, G -12 alkyl, phenyl or

phenyl -C -8 alkyl; 2. The dye of claim1, wherein at
5. | eadlte dynes cloin Iwhdkein AciRot AB% 31, 49, 4v", AP Sr’, ArGind A & setstthuted with a

sulfﬁﬁgacldsa s%HQﬁ;ta'cﬁi%lt%ga Wlft)ﬁm?de%}ﬁlug onic acid, a sulfonic
acid salt or a sul fonam de group. 3. The dye of claim

1, wherein at |east one of Ar 1, Ar2, Ar3, Ar4, Ar5,
10 6. NGTh@%faofanmsgkmBichsosmmmd(m)t ed vvith a suI fonam' de

group or -SO 3Z; wherej Zis H, L , Kor
Ne+(Rm) (Rn) (Rs) (Rt) ; a@mx Rnx T?Qamay be the sane
or different and aZ@ssi¥ epepdent | sel ected fromH,

G -8 alkyl, C6-12 arylal kyl

| RBO14- PCT4z08he dye of ciapm\l, wher epg.gt he
sul fonami de grdOy is of forywl/a - SO 2N | erein: Rp
and R are ind dently sel ctied fromH, 8 al kyl,

C6-12 aryl al kyI -12 ar lr\ CH20)leRe; e is an
i nt eger from2 tyg e@

C(O C1-8 al kyl . C"-- d

Ar 1, Ar2, Ar3, Ar4 Ar 5,0\ Arﬁ

Al kyl or
substltut ed Wi a sulfonl c¥ao

grein each of
7 and Argis
| , asulf@ acid salt
or a sul fonamigg’group. 6. e dye of cla&aud5, which
is of fornula (18P wherei is H Li, 0,ZK or

N+(Rm (Rn) (Rs) (Rt); and Rm Rs, Rlmay be the sane

or different and are i pdependentl sgégcted fromH,
Cl-8 al kyl, ©6.12 aryWal¥yy a g_@ aryI 7. The dye
of claim®6, whereimgder -SO 3Z up is at .para

position. 8. The dye of clagml which is of fornula

(1'V): 1 RB014- PCTwher ei n: s’H, Li, Na, Kor N XR XR

OR); Rm Rn, Rs, R may be the same or different and
independently selected fromH, Cl1-8 alkyl, C6-12

Ialéﬂy g 2ar%; and R3 is selected from
le@l i Ya %}ﬁR ERNRY xy, C-12 arylalkyl, Cl-12
15 R" &F, W, & kX the sdnfoCHIiécki? ndli@R indefer @Ay selected from H, Cy.salkyl, Ce.1, arylalkyl

and C5-12 aryl
7. The dye of claim 6, wherein each —SO;Z group is at a para position.
20 8. The dye of claim 1, which is of formula (IV):

IRB014-PCT
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hal ogen, am no, hydroxyl, thiol, -SRV, -NR'RV, nitro,
phenyl , phenoxy, -CO 2RV, -C(OR YV, -OCCOR 1 ',
WO NHTO@R , - CONR'R or -CONR'R V. 9. The dye oPCT/AHRIWG/000780
8, wherein R3 is Cl 6 alkyl or Cl-6 al koxy. 10. The
dye of claim1, wherei i s SndC Cu, V=0, or
G(O0H). 11. An inkjet ] conpri g 6 a dye according
toclaimi1. 12. Angid Dri | rising a
yaty on th at | east one ink
reservoir, whergin said at Ast one i nk geservoir
conprises an inkj [ ding to claifm11. 13. The

i nkj et pri_nt erein saidip i§ggead
conpri ses?°® i ozyl es; a bu Srni ng
chanber correspondi ng toTeac ¥ the nozzles
respectively, e ' adapted to
contai n ej ect ab] ment

di sposed in eagh of the Qubkl e Jorm ng chanbers
respectively, engnt configu 3_§00%
thermal cdRtagt With the ej/eetabl e |iqui'sy Ssuch that
heati ng the hedter el enent a tenperatufge above the
boiling point 8f the ejectgbls Iiquid forfs a gas

bubbl e that causes the _eje on of_a drop of the
ej ectable liquid f@a@ ;@_-5‘-1: PCTwher ei n
the heater elenent is spended Mt he ink chanber

such that during use at®Oeast a p&P# on of the heater
element is encircled by, andV?n direct contact with,
the ejectable fluid. 14. An ink cartridge for an
wherein? . . . ; . o
Inkjet printer, said ink cartridge conprising an
ZisiHks, ¥e, K iR BOCOIRIRY to claim 11. 15. A substrate
R™ RAWE, ROm@ b}t s 0Odifférexg arddaredidapamichtidiebpasion H. fes doh Co arylalkyl
déG. et hod of enabling entry of data into a conputer
MAsoef'&niVia a printed form the formcontainin J
R’ ihseteaind freatiabiiel, Cnt dkoratGoaryiHol Faehy ey, é‘&‘é‘ﬂ?f%gﬁ%é&am’

- i AR Mol fHyE Bhdak, -afo,RN-G(ORIL-ICOPR”,
halo%%{ ’1%135’? gdg%%ﬁgl’%fq{,:gﬁgﬁd?gﬁ ir?ly yg? réebf@er erﬁcz p(o?ﬂts of
~NEHE@)K orGANR R er o8 - i ncl udi ng the steps of:

receiving, in the conputer systemand froma sensing
device, indicating data r r.di e identity of the
% for ﬁ‘leaﬁac’%gﬂlbgiwk’?rgﬁﬂolf t‘ﬁggsénﬁn&%{é&%evi ce relative to
the form the sensing device, when placed in an
10.0PERAL iV 6r REST tih&Bn Mak 8idLy eu,veof i&afamm generating
t he ino)(i cating data using at |east sone of the coded
data; identifying, in the conputer systemand fromthe
11.i ndiAnatkjenigk chapdsingatdyd wemdinginelaifilel d of the form and
interpreting, in the conputer system at |east sone of
the indicating data as it relates to the at |east. .
12f | elAg InkjghRsfogst FomeLg 2 PEHREd lﬁ{ °8%P?aé(gsmaﬁt te&PRE iR Rfervoir
whérEin adas [ehit 61 ity @erashorompliisagpntikjet ink paverding th ZlainAl lqet hod of
enabling entry of data into a conputer systemvia a
printed form the form containing human-readabl e
13 nf Jherakiptarntenetelsind hivhech sadupheidssyed®tat a, the coded
dat a paeiliy@rhoagdéscat i ve of at | east one field of the
form 1t net hod. i ncl udi : e Ry Vib NGibblE frmin
t he PR T e S Eph ooy e L GAR s rof BRI b iuolt rming
chanybelis edaptediig coftpineeiecegakiaiidgndt he at | east one field and
i ncludkB gAY 85PRY ndbadhas e Bdb’ifigingtiab@ivkspedivdly) éhe heater clement

sensing device relative to.the for t he
configured fof thermal contact withacﬁe e\Jlecta{)le 11qu1d? m

such that heating the heater element to a temperature above the boiling point of the ejectable liquid

forms a gas bubble that causes the ejection of a drop of the ejectable liquid from the nozzle;

IRB014-PCT
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sensi ng device, when noved relative to the form
generating the data regarding said at |east one field

waisingomso | east sone of the coded data and geneCEAU2WM6/000780
the data regarding its own n% enment relative to the

for nt erpretin ' e ut er tem a )

| onSher S e i Qe e ot kARt o g g gt poton of
the Bafedelement iearsirclairpg, ahd ig digket thteqt gith tiegjedattoitiéd dat a

conprises an | R-absorbi ng dye according to claiml.

18. A nethod of enabling entry of data intqQ _a conputer

syst’*% i G3riidee farag dpkiet printera sRid ipieariides GoTRREISing Rkiphink Frgor ding to claim
1l.pri nted surface containing human-readabl e i nformati on

and machi ne-readabl e coded data, the coded data being

i ndicative of an identity of the product item the
15 met AStPsTHTIAES Moo piferdise Islein} disrogf thewerei ving, in the

comput er system and from a sensing device, indicating
16. dat & meggévithnabling dney sfd@miniotaycodputedr kysteprviadyeited forihe foRe containing
hunf ‘Pe%&d%ﬂ: 1ﬁ%a§o%’anmgnﬂe%ﬁgcdd&gﬁﬁ tf?eoc%ﬁe%tdldtx ﬁeu&%c‘éﬁ\g 3 an identity

relative to Item
of thefermyant phglwrdizpf ﬂ%ﬁreﬁ@e pgintsjofthe formy dﬁéneélpd Pﬂed%@éepwit a;
andretdiying; BAIRcOingLGr syistam bikter oA Pi4tng ﬂechy Shdaomiraiaeta wgmn@ the identity

of tﬁeh?g aﬂﬁi h ?&Bwﬂ‘&ﬁ%ﬁn#e@fc@ %ﬂ?{;é@ {g; %?T Et‘helsg]ngmé <9eV1ce§ when placed in an

erei sal a Co
OPe’faFweaP@%%?lﬁge ke frmcespasting the éndisating datausing F%B@atmm@filg codad data;
met hi@xd1f>@1fg, ﬁifﬂl&bbmﬁi@r £y§51f1 hlﬁl\'ﬁi)kn tﬁ’ef mcﬂ@ﬁ@ data e dt &1@ R b@ke form; and
syst mvi a. Ct tJtm av

P
print Lgetng g«gceom Ont Al S mf Clftealt tlsjor%er? fg%g ab’ln% Fade 554 ﬁgée? toahﬁe at least

onedigld. machi ne-r eadabl e coded data, the coded data being

whirdithatiabded Qat®fonmPhsed eﬁllmbsb%m@tiyetab&)rﬂfgqg&ﬁﬁ] iitem the
met hod including the steps of: (a) receiving, in the

conputer systemand froma sensing device, indicating
17. dat & nrethgd pictnabdng dniey ofda@minfotaycomputer bystep vadwdited forexrthe fohre containing

hunEREDS 1F6 W GR and R R AGRJalk AR, tﬂ@c%ﬁéﬁtdhty %n@%ﬁc‘éﬁx@ Bt at least one
oduct item generating t

atjve to
ﬁel‘% ?fjdlfecf%ﬂnr W‘@m&g‘fdal“ Page gErscbast some of t he coded dat a;
(b) recating, anhergmputensybtre aigicivoLr sedsing Yodoe indimathgdsth regarditiethe at least

one'f @lq 'aﬁ:cﬁhdhﬁgl d;?t/é’?nent] dglfa %Mé 1?&/61[-1181’( gitthé’kgnshg dévlﬂ:g repa'ﬁQech ﬁlte foam the

item out put t I'ng, nptt er
senging daﬁceow%eﬁ ROVaeiteto the rﬁ@mr %?fl%%twafhp 6’ﬁa Iieerd&ta Sﬁ@ attle@stWeﬁeld using at
leaspgond dfthe doti@iata bulligge@titif the A\ éeaRing @t @at e erhdnOBMkfiva @ the form; and

gr oﬂ%ép?eq?% I;ﬂ tﬁé (!191 Lﬁer gys%ﬁ)ll &Y a ?VI %‘t%saﬁﬂgdlc%tu% data gs 1{] rglates to said at least

erein coded data conprise
°neIﬁFéd,absor bi ng dye accor ding to claim 1. IRBOl4 PCT

wherein said coded data comprises an IR-absorbing dye according to claim 1.

18. A method of enabling entry of data into a computer system via a product item, the product item
having a printed surface containing human-readable information and machine-readable coded data, the coded
data being indicative of an identity of the product item, the method including the steps of:

@) receiving, in the computer system and from a sensing device, indicating data regarding the identity
of the product item, the sensing device, when placed in an operative position relative to the product item,
generating the indicating data using at least some of the coded data; and

(b) recording, in the computer system and using the indicating data, information relating to the product
item,

wherein said coded data comprises an IR-absorbing dye according to claim 1.
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19. A method of enabling retrieval of data from a computer system via a product item, the product item
having a printed surface containing human-readable information and machine-readable coded data, the coded
data being indicative of an identity of the product item, the method including the steps of:
@ receiving, in the computer system and from a sensing device, indicating data regarding the identity
of the product item, the sensing device, when placed in an operative position relative to the product item,

generating the indicating data using at least some of the coded data;

) retrieving, in the computer system and using the indicating data, information relating to the product
“item; and
() outputting, from the computer system and to an output device, the information relating to the

product item, the output device selected from the group comprising a display device and a printing device,

wherein said coded data comprises an IR-absorbing dye according to claim 1.
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