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NI TROGEN- SUBSTI TUTED WATER- PI SPERSI BLE PHTHALOCYANI NE
DYES Field of the Invention The present application
wo edoane®st o red-shifted near-1R dyes, which arBCT/AU2006/000782
synthetically accessible in high yield and which are
dlsper3|ble |n an aqueous |nH-base It has been
E I\ h ) [/ d d

be tuned to the frequency of standard sen1conductor
Fiel® Background of the Invention IR absorbing dyes
—E%%ggﬁﬁﬁﬁggbus appl i cations, such as optical recording

sy s fTeemgserit gpliratibn relatied t red-sidfisipeaiR dyek,ateh ak syntheticsl]y accessible in

hlgh 91(31[1 %ﬁﬂu&ﬂ%td%gé}?ﬂ an J@Qh&f& baSd thjd %@%n d@%?orq?drbglmarﬂy 1o allow water-

printin I ca Is desirable tor t
dls?effﬂllarf’é(?g Bepfb?efi tofhe ﬂu:?n‘tydfﬂ%’i‘Q@d EMQPlCtayasEpti on i n t he
near-1R at the em ssion wavel engt hs of sem conduct or
et ween about 700 and 2000 nm preferably
Bagk Sﬁ%f&glgmm’ 00 and 1000 nm. In optical recording
tec H‘ﬁ 61585% dsﬁbhavesmﬁfﬁvsepplwonﬁ, EHeER 28loniFRkTPagTing Pysismp, chermal writing
dls}élﬁa%séﬁi)lteﬁl’iﬁrakeﬂ ghdttig}apl’fwﬁéﬂiﬁaﬂa@pl(chﬁb@ and bﬁ&(ﬂﬁg |T§;\;ﬁ&[l}‘5 it8d Bsirable for

the%%egﬁ eX 1 se ap catltoin\,gtg v% gtlyong abso th‘I(l in tﬁe near- lﬁ%? tLe erxmsrﬂon H%velengths of

such
Sen}IWR@lctomherSﬁ D b%vg@n dnelt 7pemd|2eﬂpallm mﬁfedblg bmen ﬁmﬁtdﬂwllﬁm nm). In
optichl rgdbidAk edmﬁmmok aaﬂaaé tgalﬁm Airhiivwi TR deRGIAIA D afd@FBidnl Bbsphide

is the use of printed,
m@%%ﬁggﬁﬁaﬂﬁm&%dgﬁeﬁ ghg%l’}"’gééodes are typically printed
ont @nethey gnportant gpplidagonRE Rolypsds v dnkwistch agpriptirgtinks.Lilha storage and retrieval
of @glﬁﬂh‘l@;maﬁ&gn E@ﬁbﬁ@drﬁ id p@xfn&ﬁz{i@tnhl%ﬁarﬁ b@ﬂﬁnlmmﬁy’l&q Widtechnolo gy is the

? g % 5 #y icé etc. Bar codes are usua

S L LA RS A e e At
pardcsllangodmismdbtoetaimngbmmfon amuighsgatariesuch af heidadigpnies etc. Bar codes are
uSHElerﬁélll inXmé‘s‘BF%Méﬁ&k ﬁlﬂ alngﬁgtée{ed L%ﬁé&bﬁeqxg% frofh a'?&ﬁﬁ:r The scanner

| aser, which emts ) g sour ce and
B’P}ﬁﬂ&ca&ews ap GED aeﬂsedf s ﬁé{% F‘Feé ewhe& eipjtsgight at 8P grklighipagce and a
phagagelt fabdeecting Fefleged licht. Hiak apd euithikSr @6 & bahe&s inkbeelddsdibed i) for

emﬁ%gn@b 3/074613 However, in other applications
this te nol ogy q@ﬂsecurlty tagging) it is
desiPupFe %O@em%atanfmi pranology (g prevrity tagaeig) i igfdshable to have a

bartoads, lot Giger inpllighle@thriite] fRin@@withda YRt isliSvistolvb b BlaRed Qe, tbhﬁvhlch can

t . which can be detected under W or IR
begﬂgﬁfmgﬁn é¥€£§Fa||y i nportant application of

det é@pﬁagqlaély imppeitant dppkicaiqnlef deteciable myisiblginkiisgn automatic identification systems,
and e6lREhIlyFh &Rk QR ‘S SdriewEEy> @ﬁ&nseﬁaﬁ{%b SsteMs ar\@EPBLEN th@ﬂﬁowmg patent

sor B BT Lo R SO SEP R appl | cat | ons, al | of

whi ch are incorporated hereln by reference.

Gt RsseRaf erences Various net hods, systens and
_apparatus relating to the present invention

VRS By pHaPRERS B g 6 Pt Tmgtion gre Sl e folloving co-
penfling gpgllidatiors led byxf dpglixmdt ooissigssifgreessat applivatiopr esent

appl! tobON 876 84

SoribaRlaen: X 65”%015%(%%’95 oé(/;/%%m%w ggl%g‘/‘gpmz%%%%é% 123

09/ 89/%751}2% 09PEY5;1330 089%/7523 65 QYFL748 153 09675698, 415

09/ 59551188 0909689,1389 094/6031970 096157158 116 00)8donZH, 144

0/ 78339 090825185 035234485 43509, 03998063, 579

09/
09/575,185 09/609,039 09/663,579 09/663,599 09/607,852

09/575,191 09/693,219 09/575,145 09/607,656 09/693,280
09/609/132 09/693,515 09/663,701 09/575,192 09/663,640
09/609,303 09/610,095 09/609,596 09/693,705 09/693,647

09/721,895 - 09/721,894 09/607,843 09/693,690 09/607,605
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09/ 575, 191 09/ 693, 219 09/575, 145 09/ 607, 656 09/ 693, 280
09/ 609/ 132 09/693, 515 09/ 663, 701 09/575, 192 09/ 663, 640

wON0608298D3 09/ 610, 095 09/ 609, 596 09/ 693, 705 OBCHAB2B4E/H00782

09/ 721, 895 09/ 721, 894 09/ 607, 843 09/ 693, 690 09/ 607, 605
| RBO15- PCT09/ 608, 178 09/ 609,553 09/ 609, 233 09/ 609, 149
09/8688, 22 09PE0555881 0W/692283174 VEPRHP 80601685881 522

%g%g;{ ﬁ%z %8{92'%”523 }_(SM@QQ.%QZ% @b 2eb, 47010104,2971, 819
519, 1,575

10/ 9831837 10{/‘)%8%472 8%%0558 %’%%81 587" j% 1,818

10/ @291,596 101/029n,$2589 11/299119526 16)/2814275545 @/%%957653

° 0/%2?%63010/1%% 55'%5 10{29L5H10 1R/29318592 1d)o29%, 542

10/ 297,516 10/ 2971, 363 487 1, 520
10/ P&RL.8891 101/0@’@&5?@56 1@?42@%5 821 %8{/9583} 5256%5878%1 586
18§ am;,s%i igyomn,smgg 1029392553 1P, 511102915201 585
83 455 5, 584
10/ @Z%,l’g‘(?o 09@%?‘%93 W%?% T oe ?g%g@% 23210@16&7 844
09/ BYRPLEYR7 0910958H93 1W27’A§2 671 983% 055" ‘88‘1/182% 684
885 2281, mg 09109275@85 090/82311809 022953%, 183 1@BNB75, 160
2 6 4 6,
oo/ Bisa50 10/ 535550 o' 0d5s] ouidiels PEma
6, SHISTS% 6, 4@9577@@5 09/ 8699285 099%PE 8408 08949557 48
83 392@3;,9433 09{¢f23 6861 80@@@,03549 603128.6465 009/FRI08 46
858 0)9/s 723, 142
10/ @%%7 10%@{8 b1 84/%%‘% %2%%%0 5120%7; :zé“f 554
10/ 6BY5007 106.68%4026 09,5@9?34301 6672998 174°Y875684% 163
8853%%2%%2 88?%&3332% 89@§§§sﬂgg 09478235 087 6391,8822, 141
172 514
09/ #3%.893 ogP%éz é%s 1%%@? 8 %%é%‘ 8230%8%298% 560
10/ 291366 10629134503 16AZRIB5 469 9537140 817 09608572% 154
09/ g%?m%gz‘; 0905751324 0%4/523585%8 0945212 862 100711680, 441

10/ 10THE TohESrEss 1195t oo UBIARY s

10/ 39202888 10,9474 5 100/3Y
10/ 30859328 10bHAB 3084 1@9/5537451 195583 040 00993216, 189

IRBO15-PCT

10/ 09/722,147 09/575,168 09/722,172 09/693,514 09/721,893
09/722,088 10/291,578 10/291,823 10/291,560 10/291,366
10/291,503 10/291,469 10/274,817 09/575,154 09/575,129
09/575,124 09/575,188 09/721,862 10/120,441 10/291,577
10/291,718 10/291,719  + 10/291,543 10/291,494 10/292,608
10/291,715 10/291,559 10/291,660 10/409,864 10/309,358
10/410,484 10/683,151 10/683,040 09/575,189 09/575,162
09/575,172 09/575,170 09/575,171 09/575,161 10/291,716
10/291,547 10/291,538 10/291,717 10/291,827 10/291,548
10/291,714 10/291,544 10/291,541 10/291,584 10/291,579
10/291,824 10/291,713 10/291,545 10/291,546 09/693,388
09/693,704 09/693,510 09/693,336 09/693,335 10/181,496
10/274,119 10/309,185 10/309,066 10/778,090 10/778,056
10/778,058 10/778,060 10/778,059 10/778,063 10/778,062
10/778,061 10/778,057 10/782,894 10/782,895 10/786,631
10/793,933 10/804,034 10/815,621 10/815,612 10/815,630
10/815,637 10/815,637 10/815,640 10/815,642 10/815,643
10/815,644 10/815,618 10/815,639 10/815,635 10/815,647
10/815,634 10/815,632 10/815,631 10/815,648 10/815,641

09/ gé%%%é 09/0§/gg'§,’4]}; 2 0965528170 @942N21171 00925145, 161
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10/ 291, 547
10/ 291, 714

wa 2009824

09/ 693, 704
10/ 274 119
10/ 19815658
10;Z®@uﬂﬁ1
10

Loy ATRREE
10/ 89/815¢19
10/ 84615634

10/ 291, 538
10/ 291, 544
10/ 291, 713
09/ 693, 510
10/ 309, 185
10/1988,%860
%8?6/3&’@5471
10/1%’3%362%

10/1¢85,661 8
101 846,6682

10/ 291, 717
10/ 291, 541
10/ 291, 545
09/ 693, 336
10/ 309,3066
100/81881H59
1008841894

10 8randio

100/85552539
194/8sz631

10/ 291, 827 10/ 291, 548
10/ 291, 584 10/ 291, 579
10/ 291, 546 0B¢BAB2®8B00782
09/ 693, 335 10/ 181, 496
10/ 778,090 10/ 778, 056
1OR/B0 063 1948150618, 062

10RYEA6895 13)@457691@ 631

iBpbagr 045 18t 823

643
1088182 635 1081823, 647

10/sBilh 648 134 BLS, 641

| RBQ15- PCT10/ 8 5 10/ 46 10/815 617 10/815 620

10/3@@?%%% 10Pé%€$ 13 16&%%@8%33 18F8189619 10/ 815, 616

10/ 815, 614 10/ 815, 636 10/ 815, 649 10/ 815, 609 10/ 815, 627

10/ 8 e GRBosh FhR oBHE i tsA Ao Tl

10/815862§m10/8150625610§81§;%$$s%9% léé’“%%%g%%mgééh““nby
refe[r831, 242 10/846 895 6, 889, 896 10/853 782 10/ 853, 379

The

I ese C e
pat eﬁ%‘ g%p te P e aﬁe yg%% elg%sr? S Iglla e dluc(r%lc(:’% r%o’ﬂda}lﬁ'@@ FEpdion iy netpages.
Thesere paspred teX1a eraphécn anddinages printed en prdigery sypst, bunwhish iverk ligminteractive web
pagkd) @1fERMOMHGS Tdn&ﬁedlfn, each r}hﬁ’ge hlbﬁﬁ@ﬁk Lwﬁfcfﬁ fs@%siaﬁ’cﬁllﬂntflgble to the unaided human
ges
LT SRR N LML R TN
ﬂansmwfawlnﬁeambierpages Information i s encoded on each
page Akaldhitbdd lénmb&lhﬂd on &Hpﬁa%@&w & Jh)fkeh Wﬁh ﬁfe kBIar?to tr&’;héspﬁformatlon

& n]ifl ded hunman, eye he | nk owever her eby t

o 6 ergtwd)gh %{ to élgrﬁ. Br&fergxé;ﬁss‘@dl Iﬁpvoalhsealﬁrt ;[[bg)ltqe)forfnﬁdaqt W@lttw hand on a
netipgelmby bensuvntatiely ttogtikd anttqaged sy@mhenr: téC in Mendiabd Gr6m, allowing
fonﬁ@g) mﬁﬁﬁ | Lﬁ rﬂf%thgnfoﬁlﬁc El%rfg gggz)éecp ﬁneg ln%t?%ko qtf(éiw bte r}uttoxlﬂgucally verified,

pen to request | nforma from t
auoéi"l“@ﬁ&‘ff’m‘ﬁ?ré?t@flséﬁ’(’:’%%" e(fe%frell?’é’tu%#zlﬁdser ver. In sone for s,

t ext Nefpages &t thb jouliamiel of Whigh ARHARGRWEEKYs Bt Thty M bioGad d phper-based
usef 1%1%1%%@ {O%J%ﬁlsﬁe@ %fo%gﬁ% qrger%c%ve 2R t er text in the

net page system a 0 be filled in. In
ot herA 1gRERCoIsEs9h at’rﬁlfeé§a%eé@rmﬂﬁéwrf@qq regionkinyieejis tagged Witk references to

an @lliheOdBdriptaal df Yhe ‘;6%% | The @8line @ilg'e QAWGiok sGREERCE Bersistently by a netpage page

serJef] %H%@ gtcilf n'stmtn escr?b V\j’] eC ﬁlgl é({uy}mg%cr) ! eé)f %l}elgagre m%msu}gttext graphics and
imagsely ah'hwsmbeﬂ\ﬁh@eptéelméronbmm trskding brttensf mpelitks, and input fields. A

netﬁQ@llb&hﬁthg?fnﬁﬁmm aQBpB fernl M i€ Eud@lehy B sHSfiM6RE - capfftred and processed
by HE eppa%) gon3| sts of a printed page (or other surface
y the 11

reglro |S|blytagged wth references to an online
descM\@i}ﬂeonetmgeStdae sipagthe sTine pagsl deseiptiag Eodesc o plidvornput through

othér&s@ﬂédﬁE@bd%@sQO peediﬁhgﬂsﬁéat da¥fh &%a@ ieLipRe ?urﬁ’cfhg ?ag@ ﬁireﬁltﬁi%r ThlS page ID
descri bes the VISI ayout

has E%ﬁ(tl%ﬁgrec(ssroﬁq:%slu%g et‘qu?e P Uy H@e Pl@‘gaer o QF%Fﬁ cs and

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

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

A tag is sensed by an area image sensor in the netpage pen, and the tag data is 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

IRB015-PCT
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i mages. It also describes the input elenents on the

page, including buttons, hyperlinks, and input fields.
waomehmage al | ows mar ki ngs nmade with a net pageP@BAURING6/000782

its surface to be sinultaneously captured and

rocessed by the net St ages can
e R B e VR et B BORET ST " EOTHEY Bl R g cror bomectably
engodqaitié mika them ghrtigdlyhadermit pouifdeditagal pages to be

di st 'ﬂgﬁéﬂég%ge ?e?\%pmﬁﬁttmﬂ@ag@ucfu§p §§1§t§ﬁ§ﬂr @acﬂ'lﬁhﬁﬁ ‘ﬁetPa?Q gllowmg it to
identifier quD as sufficient precjsion

maigytaig Htj‘iﬂ"% Ft BEPW@ igd \Yé‘l‘eﬁ fPralP@’é fifldhisethe B"fge ﬁéﬁ“ﬁﬁﬁ%@r each printed
nethbi@eh reference to the page descri pt ion is encoded in a
print ™
whi ch %rtagegmea{\'gadé 1@1&‘5 Pﬁfg%rté%gkelﬁeﬁ 'iﬁxﬁsg& ﬁfgglﬁral Hyperlabel
SRS “Efa@’e‘nﬂ%é@?: Faep fiifiaisd) Wgtsa\gmar%wquaé My @ Projdecs itgypyhis has the
sigPifiGdnt Adiht=0# thahie amg @he &rﬁ@Ssuﬂ?fce oPh lpfdﬂl&dtol e tagged or a significant portion

thereo¥; wﬁﬁouglmpmglfl% CI% e %raﬂhlc e ion N Y Prgh’uc\.s S ]ifgkagm%or lgbelmg If the entire surface

rare such as O
of pgppeluct ﬁﬁ?ga?dddoww@hghehéheaqr@n@tm phthpreduchdoeheot lfiigehits ability to be

sc&ﬂé& iPUlsigRfi@n©as bf t%(e lﬁﬁféﬁﬁglt BiYadPnB & df dﬁb@%ﬁcdd%gﬁmﬁﬁfég %rthermore
n ] at e. en
if ﬁ\fe taggé ageecrﬁ%g?c%) R ci {nﬁSéIV%lé tr(a)z&aéedae%nng%gﬁé ﬁ’lﬁfé ?asg gcpa%ggte 6{10 nger prevents

Scalﬂmamsm tted to the netpage systemvia the nearest

net pa{g@s Rpbrb&fing cdliBts BEDVirg Mafef h&% AR s R Qbﬁiﬂfc@vﬁth optically-
I‘ ange. radl o i nk

h, t net rinter
e Ef m%{‘?‘ %%P A Irlef?eéitﬂP& SRR Rrhagug! thegpm, they are
refprivd tcp@nnfmaad igegtificativin(TRIMpiges. Bach HegesltbeD1h @z tugiguetyvidentifies tig product on

wh%:'h r}gth%alg I"['h@ {ﬁg ngy &&@tl}%&ﬁe thle grohlﬁzt éoﬁpﬁ{tﬁe%ﬁ (Er h@xtla teﬁ%d@aes{]nogate D

[eco e I'D IR osi tion on every
Whﬂcﬁf%%%ﬁﬁnaﬁif* WethP%’t“ﬁ é"dﬁa‘(&é da@P%%%@olfuﬁ e‘E‘Flhfta% plsfeqptionally igeritifies its own
positicat @l ths surfadcagfStha pd@r litat,- 16 @Edvizle ttigbdoyneRan dedurhé bemke of netpage
mtérﬁb‘ﬁ%ypa”' ally tolerant to surface damage. The netpage

page _server maintains a uni que page instance for each

pri ntbaerkResspage appliel Guing Pradct msnyfgiurg Al packneie jupieg digital printers,
pre&@4biyOihik;et peifiterS.UThpdel 184y Boaddies mffrﬁ’éd pifidd, whicklpH& thdtagshter the text and

or each orinted netpa .
gr%@gseha? elheg\{ ]szx)l I‘?fl %?' g gr ??arésd 8r q de logr Tnv élgfrbared Bf(mtﬁse which %I’Hlt the tags,
texP?“ﬂ glaphics simulianeqsly.a. | n gener aI Hyper | abel (tm syst ens

use d:rl'elb/e|lsﬁ§“fI Ehan)e Qi&ec%d using Sidl4 @chﬂoﬁ%ﬂio%rcﬁ&h 1RRERptlBing a light source

havmgga% a?préép lﬁtf lé%? t ﬁgth %ourecﬁ F@IV\%? aslﬁgra(g &it? PﬁfaélAs laser, which emits
lightiat $380w) Qyﬁtnaypt’r@d@@t to be tagged, or a significant

go r tP‘r&rnth% fdl{%%&]%f it wid %h@i@ﬂy épf)'ﬂ?énntgét HeisB1d nﬁ H&ecgtf)l@ Hﬁaé &e an anortant
esi gn. o

acka abel i n t he
cofpund oGt B RRAHAT S Gl AL (00 L oRST N cleet N et
in théve pystelhg itglongridealtyl nosat alﬁunbehefqmteﬁaiuct does not affect

its gbil |cgl;{pahgh @Vltﬁg@jggﬁgteh . a significant part of
thellneo-S| | sadvant age of visibl e barcodes is

el i fdnat é&npaﬁ?}g?’ﬁg?‘ﬁ%*rdée wit aqt“f‘i’és PYEEs urddn plifgEet  and
masgiiiy el ynteneqebsag@ive th the reamifiaagizegion (& 5600 b atwehmilamage
no lQnger, | us, hyperl abelling
cons(?gts %flggglﬁeﬁﬁggﬁﬁﬁagggtlg%rt| on of the surface of
a pr(@ducthgwaftf‘?sbptl cal | yreadabl e invisible tags. Wen
t he (ipgs tltéhhdlhtilﬂlty,eﬂ ection or absorption in the

infr ar)ed shectrum . they are referred to as infrared
|de|4 tvi &ation (I'RI"D) tags. Each Hyperlabel (tn) tag

uni qu@l y levdeostmdjfagureshe product on which it appears.
The pg rméremvaet%hgér@aeﬁs}%ealh@n@r Odgcfm COﬁe of the
item, or it . e ich in turn
i deR%)l fid§s ‘%@xwgﬂﬁ&ml@glg’gee{ﬁ%’?g‘ H‘%P&Hg‘&%g | ookup.

Each tag also optionally identifies its own
IRB015-PCT
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position on the surface of the product item to
provi de the downstream consuner benefits of netpage

WO paogioeasBl vity. Hyperl abel s(tm are applied dupCngu2006/000782
product manufacture and/ or pagc kagi ng using di gltal

printers, era e ers. These

e R T fv%dge%npr. Rimop TS 0 g et some and
prefeeblytali of thawbdvegrigph Seob ifiaareddsisadls tronplement haypagst dné Hyperlabel ™
sysER@ns, or integrated col our and infrared printers

which print the tags r aphi

si m?P’[“g%%%ﬁr%ﬁmme V%I)‘?‘E}’eﬁ" 1“%'?}&& arg‘r)"“scsa‘ﬁce&é“%é% TRofinfroducts, Avecia
Inkis sidrFyWs Bamild Guip.t echnol ogy to bar codes, except using a

l i g I?.IF ad%ﬁluﬁ Gfe H@‘\{al't la&crﬁ)@s @9&1@ ﬁp&}Jeﬁng 5 QE(?&G Ifg e&%g)?eugeg&ﬁées an infrared

drce I aser .
pnwails & Cmrisglg P PmEt atvehg@@n%w Ve Whﬁrew caléraﬁﬁs 3 sitiepn B Grir
naghiv@lodyaiifgad-wigkyldilylomtd. | be readily apparent that

Ic:g\r{rg?n% ? 8&4%690? e? % Eo;ilvl%nt a&%ﬁmﬁ% S]Bu m(n %‘%%Qi xﬁe@a'ﬂ 'fr?rsphthiﬂocyanine a

corgplered plfﬂ@locmm% Rmaiblsfme mphf@alpcpiwﬂteoa SRUI ) thalocyamne a nickel
ditBiatbreSdoaitrin dojhpbuld, b iRhBe S3nHb@IABr an alul B LHrid adidl€ al | y

FﬁEJt e@og%?%?fe%c{éscn%:eg V%n%lﬁs' arr'a?"[l:;[hlg) \%‘)nstl%l%r%}%{'hfdo%yﬁn pﬁmgnts havmg A cental

oxyeptpeeer- sol vents used in inkjet inks; (iii) intense

abs Qfo%ite@ Roteldf thbFrioh §odyed dah heotufthell B ﬁf‘co(n esﬁ1ons7sQinfe @or use in
0 O low intensit

W
el B BT St e 5 P s iy om e
or foyre jod thegfol@viag prébdpws tabseiptirt aywa\(ehngths)lmslumhdecf@slptectlon by near-IR sensors;
po&@&h&lﬂ? Bﬂ%ﬁs@ermﬁﬂ@ﬁn daﬁjela%rsglseny\glgtlamst 43 dﬁégﬁ)fab@ 'ﬂfgh %Won in the visible
di a; (x) no strikethrough and mninal” bl eedi ng
Pa%?fﬂﬂerfgecfrﬁﬂ on printing. | RBO15-PCTHence, it woul d be
desiln alybieal hapage vieteapy bR leyesmbad! hypklioe Mpos pige emiorrespondingly

relﬁtg%& iakge Ia{égs 0@ he E%@E&he%gﬂtg Il@ﬂ]lg iy @ﬁﬁfaﬁ%&w @ t!em Ql{e n&ah)%ty of a product’s

crit are es Ira co n‘p
‘ﬁé&%@aé( gﬁréntq%té ghe gﬁ@bketuﬂﬁ Tl'§1§, éttl%qe}gemalgcﬂqgra]ﬂﬁhw §nkd*s%1 is invisible

to he AR Cya kildeo@Mm nhifilkigesidiHBAIMAr | OUS sour ces, such as

Epoly 1. FLO Ayveci I ™
o0 U B OO, e e
priging gypreferd PWﬂ}efRfaﬁ‘blngPe@f’@@é lomisess: Teiget inks qrm‘aﬂlwatmbm@ for
redsdhK oA ORI, Ii)lwl'i@(lcﬁty &l IW ﬂdﬂﬁnablﬁtyV]B HeBhaCbuBRIELefpri@tsViBEThk needs to be

rapl aBbY‘IaP?{IZFJ c'i']urln ’rgenper n%lg p{orcclas{s:l ﬁ" 18 ragld Vilﬁoroléalﬁg} of %bg]kél%éhegéﬂtmg process
neggestaiesi ab@gr-hasgbhk/@mpastﬁlals é\écommgm it ingesirpite ta fp IR djesiggechin netpage and
Hyd&1a8d ™18 Gre BitaRiaoP fodh@ikifEinto Aque QR T @SB SdsiRbH: Rl aRCH @M RIS with inkjet
3 net al -free napht hal ocyani ne, a conpl exed
PIREPht hal ocyani ne, a nickel dithiol ene, an ami ni um
c onpofiitr esentid rdyiirrmen offBclyescisadrin @etpagezyiean dsipttaeyi ust absorb IR
racfi‘a@lblgat a\é%grgz k Qﬁ@eﬁ%&a&’ ﬁ)scﬁerﬂe%ﬁc o@fhle ﬁyénsor in the netpage pen. Preferably, the

_.arylthio-substijtuted phthalocyani ne pignents having
ml%sgwtldéﬁontam a dye, which absorbs strongly at the frequency of the IR sensor. Accordlngly, the dyes

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

With the anticipated widespread use of netpage and Hyperlabel™

, it would be especially desirable
to develop a low-cost near-IR dye which can be prepared in high yields on an industrial scale, and which is

acceptably light stable.

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

IRBO15-PCT
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oxynmetal group. However, none of the prior art dyes

can be fornulated into ink conpositions suitable for
wais@7iomoset page or Hyperl abel (tn) systens. | n PCT/AU2006/000782

particular, comercially available and/or prior art

i nks suffer fromone or nore®f the fol |l owi ng

probl ens: absorption, at Ravel engt hs unsui tabl e for

det ection by near - | & sSor gr\poor sol lity or

di spersibility in agqug@oyS—s ent s ;o or

unaccept ably hi gh absonfpgi ofr—i{n tthV| bIe part of

the spectrum In a typicgl—netpage’ N erie may be a

| ar ge number of hyperl i nls oH one je and

correspondingly rel of the page

printed wwth IR inks aheF(tm) system the

majority of a proquc th's may be printed with

the invisible in

that the ink used i

contains m nimal rgsidual eover, inkjet

printing is the preferred at neratlng

net pages and Hyperl abel s(tm). InRYJet printing is

preferred primarily for its €£gh speed and | ow cost.

I nkJet inks are typically water-based for reasons of
whb@W cost, low toxicity and low flammability. In

t her mal bubble et printers, the ink needs to be

hdFéB?%V%”@ﬁﬁ%?l 'd during the printing process. This
niglapied vapori zation of the ink during the printing

Xlgﬂg@@ mpqgg§5|g&pesoamm@Ler-based i nk conposition.
gcor is desirable that the IR %yes used

R e PP S o Ry a0 Gt LY G Y. cbnd-Croli
lw&&@HuﬁﬁkyngﬁM®Leraqueous i nk conmpositions and are

R!'&n &2 l'ﬁi aotr k %{Wﬂo Jﬂ] Egg{/ %ted 2 [fd ta%ﬂ 1§ aryl’%r E3 2 l‘ieﬂ:?crary? W&ﬂtléﬂaﬂy

re u1rerren es use I N néet page systens IS at
SultSWetyd viiths't 2,895 6 pustiROtreaRIPsa e @r?acétsuhaﬂtmnteaﬂ@r?@yg Racpendenl sleted

froﬁmm' aRPEAL, ?di%x§ ghetni‘znet: 51%&1%%9%;95&&9,&@@{2339@1{" dyado thaegen,
page pen. Pr e in
aan, }é’ﬁro%%‘?lb§Rs g‘i“?‘y Bli}emf ’r?é‘enl"?‘yqu(g’%‘(:’y cgcﬁﬂ %&P%’ S
—CS@EIS OINHCASRY FJORRIRY, ~CONR Rl yseifonid a€id] silfonia edipay endsyishanide;
Idﬁgbgprg(@trongly in the near-1R region - that
% nm preferably 750 to 900 nm nore

RjvEb Coral] y CY®O14a8BB® nm W th the antici pated
R"‘%&i@%@ﬁrﬁ@&n&éﬁ@y sgltctéaaioﬁﬁg&o@ﬁct W}Rﬁ[ﬂh&bﬁbr@iéﬂd—cllgh&%@m d

dye TR g v D aton o Hegh e p gty 168k obfibed shove

i ndust thirdhspest die ereseatudvemn@tpquss aaew&emﬂalst spmpiisistgta printhead in fluid
coﬁ‘rtnﬁxgéaﬁon WY sYon® ik tRE Vi WiRiid 91 af 1Basi®dné ink Sher@B&REE rises an inkjet ink
there i s provided a phthalocyanlne dye of formula (1):
aSQB@?S‘@@?(I) wherein: Mis a metal group or is absent;

N i Sina foorth Bpecikthe presel imetted plovidenan @kiRrtgdge for-apRkigt printer, Wherein said
mlggagrrlo?e conBilmes B?ulla&%k%g’de@{rﬁesd égg@pendent ly selected from

car bléﬁﬁfﬂ@specg thg pl{gv%/rc m\ﬁv&p Bsgylfies ap Eﬂ VD@ z}/ ciyg asaﬂefgg)ﬁ)ed ala)lye disposed

thereon.

unai ded eye and

dlf

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:
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Rl and R2, or R2 and R3 together are joined to forma
C4-12 aryl or C3-12 heteroaryl group, optionally

waadwsnoeted with 1, 2, 3 or 4 substituent groRPEEAURGNE/000782
or each substituent group being independently sel ect ed

LLS?%%%/@,% tgle %W&}ste]ﬁx(z K OX 31 VlXe E&gﬂﬁ]ﬁg da??lég%ﬁigjﬁ the identity
of terforo andraypdsitbmpf the gehingldgvice Sﬂﬁvao ﬂNFRb‘rﬁthe wnsingdgvigeveéry placed in an
opQQRIQ 98%:1 i-)| Cr(eg@e%ﬁ%e forrcrb%sng)a\l.lphojthe’ indi atyusmglé e%&me of t@@ded data;

fonic acid
s uI fléfﬁin@ ing, & e CoppiergyRpmAf fr%ﬁlﬁfnd@atma deiag atggstios fielea the form; and
f r orit&preting5i @ conthuteSsystbm, GilleBt sa& yfltheOtididalig)dbia As-ifrelatkdty khe at least
ﬁ&%’ R’ and R1' are independently selected from
ro G -12 al kyl, phenyl or phenyl-C 1-8 al kyl.
WhFrﬁmaal @émtaam@qsan%s%%ms desseAebn provi des an
i nkj (ﬁihoﬂaﬂ% te @ﬂﬁ)ﬂéﬂ ofé M 1§1as€béﬁte&l$/1tlﬁjﬁ$eﬁ£t bﬁb&dne&)bﬁhv form, |tlﬂa 1&3nt1fymg step
ent Jn entlo Plngv i.des an

mcﬁulamc %del:%%p Cﬁ‘r}f)dt the Posmen (%%he sentsn;i% ealce 18 Wfl at leaﬁgr?ﬁe Z0ne. ?P 1ona11y, the

*m date inclades tnovnﬂent |dﬁkreg@é@@rmyisment oiieersenising éewc@irehtlvel t@ths form, the

ser@iﬁg? ddviek an@rﬁtﬁngl@'nfovéﬁQmﬁtb Sﬁsg aalaast Jokak 6 thd d3ked Afa %s&ﬁﬁ@iﬁgstep
[ nv ntJ

1nc i % 1darétl£§]1%%hqt ﬁmg &gvepjfer} pgtée de?sbr}g%g ﬁgeel%Er %sf paﬁt}a wfqé}im the at least one zone.
V\,h erleq sevaidh adpertkereia provijeigenctodpienabbing camy ofidkt @to ajcokpuss system via
a pgﬁg&i’bfnbﬁg f&ﬁ@&@amﬂgﬁmﬁanf-&zfdﬁlhe RRHREEbn anll Hl@chﬂl@ @e%@éﬂte coded data, the coded

vent j. pr.o rate havi n
dat& E‘%‘&gr‘? @ Veé’ﬁ ﬁgeés" a?esf%lﬁlsogﬁ?} %Oﬂ’érﬂ?fdlﬁ thog! 3‘? 'S tﬁet SFFP%%fp ect,
t herreeiving [ bw cothpateraysmptand Gomh scasizglevierg m&cﬁtmg/dacafregdﬂmg the at least
ond ﬁgl&)ané 1n€ﬁ&m%%&)émély ﬂaqggg}ﬁhn% nfd éﬁ{ehtrbtf ﬁlg sefnﬁﬁg?ewgel}gatfvg td e form, the

cont aj ni ng human- r eadab| e i nf or mat i on
sensige fivice “ihé‘hla%"lﬁ‘il sladvsdrhe 9 generating thegldia ereprdipgseisidt syt one field using at
leabtRatheCd the @le fateaand gel@iting thy d64 repdidingf id lowh Abtvdmedt redative to the form; and
| ur; . d .
Pn cl nﬁL Iteangt x%tege g{ngﬂl%&ggexﬁ) %H%%tssglgéﬁ%lg 1611261?{} da&aha? 1ﬁ[ Ere:l%ﬁ&'eg 90 said at least
ongffbut er system and froma sensing device, indicating
whekdin 3aid agamiiaragnﬁrf@@ ah TREBEHiNE dyé astdla@nfsea mmvan d a position

of t n i.ce rela he
sen SClﬂaﬁg gyév es sm ev10e %?eratest(t]he movement c%tél Ipsau%% at eas%some f’f the coded data.

Optiezialit; fh @t lgagt omh@l& ipp mﬁ figld pest the i mfnlgretmg@tep pndliodea eanmgtingat laast some of
theHrﬁJV&ﬁbnﬁdata' 1887 OptietiBy, @fe o 106t ROHEdis Q alta@mg fide @Tphgnyll}nﬁe at'lJ&st one

t
et aF RS TP R ORoPRBEP P B h BT BF BIET ARG Phm g da
a cbqghpg;k@ptlglyagy, dheat legst dnefedd is g ggmatugfiicldhad thevidiepeeting wpp digltudes verifying

thaflat 1e|a§t an%l ohe ﬁo@e&eﬁt Rga @ﬁregeﬁée?‘;lgngtﬂl% ofd ﬁbﬁssom&rﬁfh%ﬁafsﬂg device.
e as described

Opg(bn&@ye the eﬂfaftd’ﬁ%? elrl(i}ggntaﬁté)n éifld P@éﬁe? &t&%qggrfgl sép alcllu s sending a message to an
apis®ion ksadeibd with the atiod i@ﬁsOpt&n@yﬂmtlﬂfﬁeﬁlﬂﬂ férersnymitshv@ action field and
the! n@%%e' &&dd%orﬁ'{]cﬁﬁ dérﬂz@cl ﬁj&iﬂ ag%aét gr?eryiﬂelf ﬁle!l(ﬂ% Ihte the

posi_ tion e sensi ng evice is wt e at | east ‘
one B #rfihthaprertdheas i provifeda methad efgpabling @37 af dota éYtq R f@EIPuUter system via
a prodiree @) the gkt tedgaviod Ngintkd veh@rebntdiing Hidas @MNEb1O B8t gad
t ' ner
maglﬁlllquddéﬁe cogetd dgtg ﬂ(ae%édsl}l %%J]l%t ?ﬂﬁ:gtpfg g%gnédegtﬁy é: pgogﬁ 1 , the method
inclpging the gipps of: dent i f yi ng step including identifying that

@t he réE@NﬁgEﬂ’\ﬁle &fnpﬁt@i'@ys&ﬁfhﬁﬂ R 6l eMdigaiclie, ﬁ&cdﬁﬁ@c&ta regarding the identity
one

t
of ﬁe %roéutctl %thtg%, sensm§ dev1ce v‘%t n aceg PPT% qa%lvefpomﬁ ngfl%ﬁ/e teo th tprcgiuct item,

provi g €en
ger@fatlmgndwatmg chta@mm leest sogry Qf theogddalata; and

(b) recording, in the computer system and using the indicating data, information relating to the product

item,

wherein said coded data comprises an IR-absorbing dye as described above.
IRB015-PCT
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a printed form the form containing human-readabl e

i nformati on and machi ne-readabl e coded data, the coded
walatoa/o0msng i ndi cative of at |east one field oPCT/AB2006/000782

form the mathod incI udi ng tfg steps of: receiving, in

t he g ter fr ma sensi devi ce

i ndi ca%gp GEY elsep rovr‘ ﬁﬁletg?]deo ﬁaﬁfnéégﬁevslr%d?t? faqmye soppguter system
vig arpedduad iteng thmé‘ﬁ@ﬁﬁn hmnaa pratyd suiagegontuniegipiman-thdabl érformation and
ma‘éﬁﬁbsrbéag)led:%&/éd Qfta, iR lcatel ¥&a efhgtddRathv Binéh idehtRy SERIRDEJAt item, the method

n nmoved relative to the form generating
mr‘?ﬁ %‘Sft?fsf’f:gar ding said at |east one field using at

(@I eagtceisiogrin thf comprger systbechnd fbraa sendnggievies adicaniag danregdiing the identity
of fh@ u@! 1@19 thé énsﬁ‘é@e\ggevm Eceﬁ gll aﬁl;b/}&e}{a%vctﬂ?)mﬁ&ﬁelgt% mthe%é(%uﬁ,t item,

reting, in.th uter s
ge%eﬁ"?”&F t‘%ﬁ‘&‘}lc@%‘tgl daf3 “ﬂ%‘%aéleé%sofnﬁ ofthy ‘é‘@@mﬁ’o said at |east
(b)one rétiieving,in thih@mpirter sgsddntland achethaladi@tigpoial ihf@fitichTelating to the product
ltellnlgng\bsor bi ng dye as descri bed above. Optionally, the
sensi ng devi ce generates the novenent data using at
©) eaé’tltp‘g@’#eﬁ%f th REPEESEEEREE £, an Pyt €evice the infprmatioptrelpting totthe
prddixe itdnd, @k cutpu dedtict @¥ekted fréth Ghe gO6h Joﬂ@rlsﬁrfgfa@fslﬂﬂ}ﬂieh%ngﬁ Fiiting device,

whelnﬁ fsaliléjc%ﬁeda% ,rﬁ’t“%e?gl litaﬁsor "i‘lfgt drygaosrgescgbe q movenent data

eAas onealfol eldis a
d r a\ﬂpﬁ‘@alfyb @ epdec@@tau&fﬂmaﬂ {rom p hlaralify of qedegtdate patidng,@hd codsd data portion
beﬁ@i@&i&hﬂ%f fhb ﬁlkaﬁiltyacﬂ the {RRud: M OPEREIYNEe SokiSHUala RGHHIBR of at least one of a

OB o b R Plog RO, Sl 15 BT S B p B9 ofa produce
itery ﬁlgin@whwhéhef qoged datan @tldtchtye ofenedepiite b1 tegpraine frer. iptienel s the coded data is
forMh8d trdnyd Iﬂgalﬁ}hﬁgod@& daltaepﬁﬁfonsg &Uﬂeco@éd & GorllEMIeiiE thlcg@%&' tl‘ﬁ: identity of the

user associ at ed
PR PR B RN Ry e BT eaf - SEA Do o EOF g v e
progwet gept. i on field and the interpreting step includes
sendi ng a nessage to an application associated with
the action field. Optionally, the action field is a
action field and the nessage incl udes
f or mRiated ideschenede Maalna reibtiohdpetweder sahfleprinkdd @btphg®indlith Gnline page
desfm?&l In an eighth aspect, there is provided a nethod
enabl i ng entry of data into a conputer systemvia a
pr odJdgurei2t ip Apcherptic Fiew hf e interacion tsepprmpesagn eptagleb terminal, a netpage
prifitt] d i3H e G Bietdhdd PaddWEredn; aﬁ&:ﬂﬂﬁl@ée&p}blféﬁtﬂﬁ BaRdet, @l 2Eh server;
Teor I SRS OIS b PSR Pty s e s
intgseepieeer Viaroletvdikng the steps of: (a) receiving, in the

CO”DLPtig@fe 4y 8 s@maRdidw G 1AehSISRF NG 8Y b fhnted d%ﬁihge%d fonline page
d .a regarding the identity of the product item the
GSCI‘I 10n,
éh5|ng devi ce, when placed in an operative p05|t|on
r el atfigwe Se i aiee vprolowitg the Bivrleagieg erdattitivg of e symbols of four codewords
ofth@% cating data usi ng at | east some of the coded dat a;
F% g(:or igig in the computer system and using
t he THACCAEIPRE" d5Y hovingraPRrFalct BYPur for Gt phovpint e 5a;
pr odJdureist @emplanivewehawisesdn drragehedt dama oftbdpgsi sk il Rigures 5a and 5b,
1n&lﬁh%&@%'sﬁﬁ&dg&@eﬁ%djg&ﬁq{gk bed above. | RB015-PCTIn a
ninth aspect, there’is provided a nmethod of enabling
r et r F&RPI R P@%Y%thoeymgérféwﬁﬁblp@?twgeygﬁ A th9 tagsshqymdnitigyre Sa and a
field bfotaw of heetageaehsil divice i thsaﬁtmn@ ad@etpdgk pdned surf ace
cont %Ji o eag’%%?eg“‘ye%%@g’% & age p%{{l t1ts g gcala (fg {a& sglsm%ﬁeld-of-wew cone;

rrachl
i ndi &ﬂnieﬁ és apprspeRtive gEded yevmf thewetpfpgp odshawn ip Bigyre 6,h e
met h@gude 3G AdhanBiid hieckHtagfas 00 pen(c&}trofl@%ﬁ'tﬁé'n@@age béh shé¥h in Figures 6
andgorrput er systemand froma sensing device, indicating
ata regarding the identity of the product item the
sens iFiggre 8 ésvai perspectiie ie W of aigdbmountednet@peamriati;ve posi tion
IRBPBIPET I ve t o the product item
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generating the indicating data using at |east sone of
the coded data; (b) retrieving, in the conputer system
w@rpe706398) t he indicating data, infornmation rePel/angob000782

the product item and (c) outputting, fromthe

computer systemand to an outfput device, the

i nf orfieae) 195 arsedtient thiqeghths lenkd oftheyetinege printermf Fighre Sout put

devi geyufelog Btad GnlhbQArPotibe oOHiQIKD1 CMABPiRE S kddGbndds e léﬂfd print engines
e. and ﬁ,prl nting device, wherein said coded data

andéguﬁﬁ’ﬁee%aes%emg | R-absor bi ng dye as described above.
Opt i dizate] Iy is 4 deiilglothacbf thatick daridge rivkedlr dndghe gatip) and atint teygines of the

Reesk do parbi ons, each coded data portion being
netﬁgd&%atl\%%}gf t he |dent|t’£kof t he product item
Opt i

1RO Ly Is 2p freplogdesidedt of gt Bk FETYSRdi cati ve of at | east
one digue 1BRBGE setadataniekzPGhassaae af @ademid;n t he product
| temg tlh%rﬁ@!:ﬂeﬁ{atlctvﬁgoaﬂ%c &téregfam@ﬁgg on a surface of

apro uct itemand In he co data is
i ndi dEee isgrschghatio yispof ¢ Ben glessdi@apr oduct it em
Opt i Gipmtel 1§ js atsttemad g oflfs Atetastioh G&HEE aﬁ)foom eemDh ﬁbt’eabﬂoﬁly:t scanner, a
d ti.on being
han&) Bﬂ& gfg%ﬁl?‘i/sgﬁol% ag%[mtlér p ﬂ ,ta. p?(%ﬁg F ?‘?g%ﬂd tap 1fat10n ser ver
QOt i digae|ly is atpﬁgaeeteya@aw eifeﬂtbérh‘ih§ Prlﬁbﬁa@;at i ve of at |east

one (Figuﬁ IUBCeXQBﬂisd @ﬁsp&[ﬁ@e ASH BiGhed;- ﬁﬁlc\ﬂ'lﬁtﬁba& b 1gi3.feQd {uct
item

e A A e TS
pri ntF@dreﬁé isgdQreitudine sw@ab\mw m@u@a@p@lﬁ@@@m@d ofifigure 17;

Fi gu 'F%u%s b Ra)do SI¢d) SRS s‘fde\éleeéﬁo@fplaﬁ vieR! BpARS fiRRIPLLYERReverse plan
a netpage printer, a

viey, é%SB%?gve r%él%ég” htglcﬁréntkﬂﬁécg%f d%server, and a net page
ap pFigeat2Gntog@(c)sboy theabrsic ape‘mmaSHmvielps of FibgunrbeRd actuator;
| |1 pighet 84 SiSweh th0d Anﬁéﬁglb&pw% of SIBR YR j RIME brfmeeMER constructed in
rm naIPs printers and relays Intefconnected via a
acc‘ﬁ PHOTR:F$#gdre 4 is a schematic view of a high-1evel
st r Bigtrei24eshofs an apayiofithietbzrie irpagpmetnchowi & FmleRRi@npage

des ﬁl‘éﬁrQ% {4 schema’t:l‘, QBEE gecéﬁlall v?evﬁhlgllg%% }rfrl,\(() %1}(2@%;3}’\% i célln)? a bubble

interleaving a rotation of the sy
f"“’&‘%@é\fﬁ?%%@"%‘% tag; Figure 5b is a plan view shovm ng
a macrodot | ayout for the tag shown in Figure 5a;
is a plan view showi ng an arrangenent of
Da&r?legggscé s e tags shown in Figures 5a and 5b, in which
IR-Abserfisg Bvear e shared between adjacent tags; Figure 5d is
a phamewmeeam &h am} fIE -aBsofb@lg apd'” @R&R i Ry et WRR Nwich 98brbOfnfrared

radlgtlﬂ)g anc? Vghlch 18 tgere ore S et%bl&%flgl c?etect{oH gy ?non?l?ﬁregfsengorg%?fggbgye thﬁ &ﬁgbsorbmo dye
abSCFfbsgmhen@r mﬁ’arai r@qnsqzné oieferably ndseiinQ in the et piVge tod €99 ram) chore preferably

750'15 %0 %SIQS}E grgl%qm% i R %%n 2 defs Ja e% QT. 1¥1Ith§sv¥ané9 5}@ Bart': JuﬂHy stitable for

is a ective exp
defeg'ilﬂ% Sfinﬁcomlt@m lasesg; suqhj a@mgaéhusl Jlugninjurs arpraide dipde 14§Fro ck
di apyea aacelfdmgtopmr@@nwe@hdneﬁveftmadtdaﬁgdaﬁtt&aﬂ;ﬁ oPBELrHORMIhe TR
(prelaalrak}\)a} nlgfhl 1%) rFﬁ on S gabgli&f tlc:>r @H’r u?a’u?n mto aque us ui 1%11: ; VS fa\éilleep\pépa?r];tion

Moreover, their high extmctlon coefﬁ01ents 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 Hyperlabel™

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

A particular advantage of dyes according to the present invention is that they allow the introduction
of a range of functional groups, such as water-solubilizing group, distal from the IR chromophore. Hence,

unlike prior art IR dyes where water-solubilizing groups are attached directly to the IR chromophore, in the

IRB015-PCT
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| RBO15- PCTFi gure 10 is a section through the |Iength of

the netpage printer of Figure 9; Figure 10a is an
wenioangms2 portion of Figure 10 show ng a sect i por/aii2abeo07s2

dupl exed print engines and glue wheel assenbly; Figure

11 is a detailed view of thelPnk cartri dge, ink, air
Presepd inyintion, 9% RisT-solrbidizipg grovps domgi rignificattly bhve-shifs the ageof the dye.
Ad@&rﬁlﬂélﬁ hvatilsofibig Hﬁtﬁa‘fbc%nﬁ%aaj% a MLM&S&@ néa§ Il@\%n%e aqgﬂble using a

alﬂs cartrid %ure IS schema
g e T BBFEE tieesPTes Db g Ea R sisbl for
netpedaeppéitationsvi ew of the structure of an omitag; Figure

1 5 '/§fuﬂhe§ %ﬂﬁﬁ@g bf(ﬁyé/s agc\élrdgﬁg to%ﬁp@ ?L‘l@él?l ndig ﬁgi%fg‘a?l Wgreﬁgélon from

enatic Vi ew o iteraction
reﬁﬂ?’bf’dﬁ}@?le ?ﬂdé?ﬁt”%{y PPXPeRtive Ft@“allﬂélﬁateélélan ner, a hand- hel d

p;h(é Cﬁbﬁérals,c;m’m&iﬁlpcyamﬁeﬁﬁékrheﬁordﬁr@ |tc&}{e présed hﬁ@ﬂﬁ@ﬁ ar® §nh&lzed via a
e}
Casger% &g@{n? gééig%fie ag!)afyq glt) B‘I.O{é?u? }(1:0u rtFe 91}‘% glaolbelfmlreaEfF%ﬁOj:rsthe
CO%‘?*?P"@S@B&W&(@H spective view of the bi-lithic
printhead of Figure g7; Figure 19 ig a sectional view
t hrough one end of t -lithic pri ad of Figure

17; Figure 20 is a A@Z_DE& di nal e@t/z-)l\?;b vi ew t hr ough

the bi-lithic printheadYof Figure duges 2 1(a)

to 21(d) show a side elgvation, plan ewJ/ opposite

side el evati on and ree pl an vie tively, of

the bi-lithic printhead=0fsRi gure 17, es 22(a) to

22(c) show the basic operational principlegof a

thermal bend actuator; (ﬂ:) gure 23 shows (2 thr ee

di ng[ﬁsi ongl bV| ew of a si nﬁ e ink_ jet_ nozzl

ar r any &AM PEgRETeRsEeYe Saa%newaaﬁeétaw Pwan‘il Gipplatingpor it may
proged iy tee apsbn lebavsetarif muaraycligdion i perfonzd lirethedbEeattdE AR MbISting metal, then
a &ﬁ% bk Fbacﬁy%gr@d glt?b thﬁ@s‘alteﬁl HY5H S %egéaﬁfgﬁakﬁya%gxe : o(%\"&ll?" macro%ychzauon

Cross. sectional viewt rou‘g an i
WA ol O PG PRSP e idiofcRLpy sl Rnasion o ag ArvharouRcif eresersyin the
phtidécadnine. cSu]mmmnlnmr bedehibed ﬂ&ﬁg@fammgulﬁjxamésondﬁi&ﬁ (He b k),
chlgllagﬂfgrgg 5| R-absorbing dye” neans a dye substance,
a sorbs infrared radiation and which is
t h e rl‘éﬂrole gmbogdimentppidhefrinsengiateation; Bndyeys cAferifs @ ed
sensor. Preferably, the hR— absor bi ng dye absorbs in

the near infrared rB8g preferably has a | max in

t he range of 700t010 reﬁef Rably 750 to

900 nm nore prefer 780 850 Dyes having a 1
ar

X in this range are partic sd g/ for
detection by sen1conduct , such as a gallium
g™&¢cording to the
present |nvent|on S § features of
absorption in the | RY(pré&fer ny nea'-IR) regi on;
suitability for t Mo e aqueous 1 nkj et i nks;
and facile preparat'o / Nor gayer, heéf hi gh
extinction coefficjjen s in regi on neans
that the dyes app r "RBhvi s concentration

sui tabl e for det ectl on by a neargil R dﬂﬁt ector (e.g. a
net page pen). Accordingly, t(?I()e dyes of the

INse

wherein:
R’, R? and R® are independently selected from hydrogen, C, ¢ alkyl, C,5 alkoxy, carboxy, carboxy-C,.5 alkyl,
hydroxyl, hydroxy-C,_s alkyl.

Typically, dyes where n is 1 are more red-shifted compared to dyes where n is 2. This is understood

to be due to the n-electrons on each N atom being able to achieve better alignment with the n-system of the

IRBO15-PCT
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15

present invention are especially suitable for use in

net page and Hyperl abel (tn) applications. None of the
waly@s/obasewn in the prior art has this unique PCT/AU2006/000782

combi nation of properties. A particular advantage of

dyes according to the present invention is that they
phthaip¢yeninet hwmophore sdienchd o s 2 -RAPkeredring (et GopFsRpuding 6-membered

ring %{—Q}J pémal%%&e@ﬁoﬂ{ﬁt i1 a—%&litiébd stethllSi Gin@ Dkhflon oF 18 bpbridine GiAg into the
| R chronD g'l Smembg o aéLm n? %%? er alignment
Plan@\ﬁfé’i“‘é’ht}@a]f’%ylam%ec?f‘l‘i%‘mh?rf eﬁc P S S R E e SERE S B ST
allo\tJ:Ooetté'i& doﬁuslttmﬁ B plramnahore, ranct meateRB@rilﬁﬁt PGDPpribbetved.
inv ¥ma5]% (ﬁ@%gr ﬁ&kﬁ l'izing groups do not
1y

ITt. the I max of the dye.
Acc@ﬂ@nﬁ@#%hﬂhﬁté@Ké%PUBP%m§H$H§Wbcyanlnes having a 11
in @ptﬁi)ﬁaﬁlly ﬁﬁéﬁstrbﬁﬁf 'R' Rz Wi KA Ghoara 66 geoup (o ahltheteoﬂ)tmhmg cam provide the

t
e ST
mm@emwnempaQEEéﬁpkdWﬁﬂﬁdﬁ@eﬂﬂmbaﬁﬂﬁ@r advantage of dyes
ac CRIGhGntb@mbiReor Bk RS&@Abn, the RNt sr@imuls (el r facil e
preparation fromreadily available an relatively
i nexpensi ve starting pateri ats GEne.aIIy, t he
pht hal ocyani ne dyé?- CCONth :Lesent I nvention

are synt hesi zed via a sca of four

di cyanoaryl (1) nol ecul eg, ey may al so be
prepared fromthe co [es ne (2). The
cascaded base- cat al ‘ bn may be

‘ cou
al thoygh N
uondNng I\r pi_d

facilitated by neta SRY attng, may proceed in
the absence of a netal. Kf nRcrg ycllzatlon i's
performed in the a 3 e offa enplatlng netal, then a
nmetal may be readil sertg |ntp—t®e resultant

net al - f ree napht hal od}lyanl ne @ gR
macrocycl i zati on, waRér - sol ub IiZ| groups nmay be

i ntroduced by sul fonation of an aryl group, if
present, in the phthal ocyaniHB. Sul fonation nmay be
achi eved using standard sul fonating conditions (e.g
WheJPiBum  chl orosul fonic acid). In some embodi ments of
R? ts heﬂec]}ﬂ ése hydrigay EntalkpincartiokieCdylyl kydoky-Foeill a (11): -
ec(nﬁ Jnds Bt ’adva%ag@&g b@%us% i nbrﬂ@iﬁjﬂ@d‘?&@fﬁt&ﬂou&@é fetagide ring may

b I‘ om (y O renat G th g gw %@ oﬁl qﬁ%{alocyanme

e pagibEsignaed qras %ttarefﬂd fﬁi? F’EB%SPP ?t%‘PB PHRORFR

AldpipiveiglthiyN aidiyi emy wheedes mhangdle for autreduping Eattredu@iﬂmgts@elﬁmems such as
Cmﬁ&gﬁﬁéed to dyes where n is 2. This is understood to

to the g_elgctrqns on each N atontbeiﬂg agie EDI .

ac hiQpiienaie Rt @ Rj o5 By gadR rtoggiherarey pfaed o 100 Gus gt e g ceordimely, m
sorhd RBDIEm BT b Batnfiey B tyeas ab bihapdicdsomenkiorntubd MY oam

IS in a 5-nmenibered ring. In the correspondi ng

6- nenbered ring (n=2), vicinal hydrogen atons at the

a-positions sterically hinder rotation of the

pi peridine ring into the plane of the phthal ocyanine

chronmophore. Hence, hi the 5-nenbered ring system

(n=l), the better alignnment allows better p-donation

into the chronophore, and a greater red-shift is

typically observed. Optionally, Rl, R2 and R3 are al

hydrogen. Optionally, at |least one of Rl, R2 or R3is

not hydrogen. Optionally at |east one of Rl, R2 or R3

is a carboxy group (or salt thereof), which can

provi de the

IRB0O15-PCT
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dye with water-solubillity. Such conmpounds may be
readily derived fromproline, thereby providing an
w0 p@ze298t ve route into red-shifted water-sol ubC’EAU2006/000782
pht hal ocyani nes. I n sone enbodi nents of the invention,
the dye is of fornmula (111):1XH) wherein: R3is
sel ected from hydrogen, G 8 al kyl,
al kyI hydr oxy- G _swal kyl . Such co
t he non-conj ug
easily proton = W
eby inparting water I ity?t\//
ternatively, this L MRy Dg
r introducing water-spl ublNI I Zing
&y car boxyal kyl .
gt her &e join
gly, in sone enbpdi
eNdye is one of the_tegNgisons
| RBO15- PCT¢thel\ei ) eachl |s
; o from hy¥ n, sul f g :
|, f0ni c Acid sa o Wul f onami de. Opti onal ea
be a sulfonic acid, sulfonic acid salt or
ul fonam de. Optionally, the sulfonic acid or_sul
acid salt (of fornula: -SOBZ. Preferably, Mi's
selected fromH, Li+, Na+, K+ or an ammoni um cati on,
such as I\I+(R111XR11XR XR ) wherein Rm Rn, Rs, R may
WhgEYt he same or different and are |ndependently
each &/ ie titl@ehdbntiy elddied Gom ydadeky bulfbeic gfid, W@fpmg,qcld sglf cp;};qllfonamlde

CW'o%ﬂ%DSJ eaclp\)’](hlla B@Bgu)‘ﬂ)mc Jcﬁ' sutfdhitayili saltZod Rifpi@el etc.),

he
IOEU(&FQ}'I’ th? %1 fgmc ?f fom %Bﬁ?lﬁf/ Ptl}ér{n&lfa %é Zﬁérﬁ%eraglﬁ Zi dlS selected
froatmué, Nad i homiammansing ceslmb sch esNER™YRHE) BWetiersinr RS R RER may be the
san%r})g gllffe %M%?eﬂfﬂde éﬂth@?éfethﬂ‘roﬁﬁ@@ $dngn g g&ﬁw %fh§1| @Gloﬁb&yl

OltS sal form can qh é
cxRBFy I, SRR, Py AP U BT G 1 e
phdNICpiaTy1 %Q‘Dks SEnt@nddabak, siifoaia pdibnbdimedtengy. be Merdel@CB) under standard

sul ontguﬁ%fong‘ Jt1on§ %ogvsérs%%f ﬂ%&gir O%F % i rf&g cyr?ﬁerbﬁ”ectéd%gmgdfgr example, a

N m on t he

nt sy of fhe

d

anmnmoni um

e
meg S loxGHRAEOR 18 10T RO QIR 21 e gwah‘ﬁla'ie & ol pigp-metal salts
maly QlEJ‘Bélp&parmsﬁNﬁr Bxamleﬁraﬁhlﬁnlﬁl Rydebxfde GrceBi,NOBpEAMETYd.)y

i;l l%C ﬁ%nall ]c’he sultH achi]é I’%EOUP 1s o%, geene%aq gog?ulwﬂR %h@rgn 'RP and)Rq are
mde}ée@HntBGHE@d ﬁrzzm(ww Aishes Mok PFhYIbe’@@}@FYLf"V@?ﬁeWIt (& Bisteoropy!

etcé}”%ﬁchsoﬁﬁ (vﬁa%re& o Aﬁ){ﬁte frofa(2@) Sdoo &ﬁiﬂks)ﬂ ). 4861t &2(0)Cys alkyl), Co.1z

{e.g. benz phe | et hy
aryéaﬂlvl 2 gebe@zyl pisaMg] et ﬁosefﬂy Pk @et} Wém%fl Bt Gpmgnides may be
reaﬂﬂs}’pr@ﬁred eaflink yorlfaﬁpﬁﬂﬁfg@(ﬂfoﬁlb adidst Miere@et mixsipe nfhulfgnc acids/salts and
Vi

sul Oé‘fm&‘s?Ss 2l ?scogf:}é late‘i{ Yon at{rﬁ G ségy{eﬁe} I{sagw%gh% gr)ryp?Eaclalnttlpcleede,ach e
malcelpinpy qomreriss ¢.Fp@ orgf sulitnamige grewphindil s & At 4 ifoniomsid ammonium salts.

exangyishallR @ Bul )L &6 %'oﬂgeﬂ&é& fEANPLIGIHR?, whereid RO offormula (VI):

sul fonam de groups and 1, 2, sul fonic acid

amoni um salts. Optionally, onani de group is

of general fornula -SO 2N n Rf is of formula

(M): (VI) wherein: R is selegted/fTrgomH, Cl1-12

al koxy, -(OCH 2CH2)dCR ;

wherein:
R! is selected from H, C;.1 alkoxy, —(OCHZCHz)dORd;
d is an integer from 2 to 5000; and

IRB015-PCT



dis an integer from2 to 5000; and | RBO15-PCTRd is H,
-8 alkyl or (OC1-8 alkyl. R may be positioned at
WO b@700298D, nmeta or para positions, but is usuBCT/U2006/000782
positi oned at Haspara posi tl]%g Optl onal Iy, the netal
,.group Mis selected fromSi ( Ge(A1XA2), &(A1),
R ipH, CraplkA ) COXgloTi (A1XA2), Zr O Zr(AlXAZ) , VO
R nMgr Bé-ﬁ@@labned Mﬂhe oMk, Preth bs; paE@o;ﬁ@éAﬁt) is us@oly pditiondBuat the/puyra geisifion.
1
> Q%/@% Rl ‘%}?L(\p’/'}%w}ecteg ﬁ%nhm O, o0 fGééae)ﬁ%dE Al TiO
TiCH( )szepez,rfAezﬂA%) VAP %‘é‘h)éﬁa Fo@. Go. Nig§ & Sn, Sn(h ko, e,

pb(§§¢Ae)cp@gld&>{ om SO3Z (V\,her ein is as previously
Si ( ﬁexﬁ)n(l F%yyre Ry hgﬂwlfe%é?hﬁnwe %ﬁfﬁ‘% S5 %e“ﬁﬁn“a s fiitorion

halddén &ti-DRE&rent and are selected from Cl-12 al kyl, C5-12

ar ykzxs se ec\1 g Fr?( MJ) %l (\g {e‘m ézxjs lailée\/%uﬁ? ééﬁned%l %]kﬁr (ysll\ﬁ%y CQ arylalkyl

or HERDEIRY vfhpr@mRsm R* macbeahe SEay mffererrtﬁed %r%%eﬁftﬁdati‘%‘)‘} G113 80y1, Csaro
1U@5%9 8kl @), aﬂcoﬁyef:ﬁg arylOky®ACAL atmkéxg. gr oup, S ;,ICh as
or Il or
ex a%ﬁmélalgfr ‘@? rgl(égl g1['08p MtlS sei%ctgdC f?ony énC}zQJ 01' G%{dﬁ

an aronma aving from6 to
12 ghetorfaat dred hexipltandferiy alaﬁym@a B@tln gugle ptpReny i prghthd priptycenyl.

Corr BV oL &Emple, MferE10 ik §6matit BoRY ﬁv&@ﬁ@iﬁ yalie thrbcgmmmxcludmg any

corresp ond| e
SUbgls‘&ﬂ}Té ra&leéxﬁ eﬂggm{go rg§ ?/(T c? Ya;_a‘a %rélupi ([%%0 ug)n%in% ‘;ﬂ% mokﬂg\glent aryl
groafsyﬂbsenﬁ&d alwhe Aey @fopne pr drgtireplicifly erchudas Wlehﬁewbquprwﬂate

r ef f SiedPn@BofHy Jefeﬂft@éh&yl WSS, Gheke 1,2,3 o3 4 @drboh afomk Q@fbplaced by a

atons are_ replaced r oa ect
o ek 5 Bl oo U S5 bRl o
ber@iidapayl) ifdakdiydeuipyiingidiydqpinbienl indeldalzisdindolinyl, md@izlolbgmdolyl furanyl
th1(%H%1gI|OWX/!I 'thle{zag llégﬂ)ll}J Q))(Azolyf ﬂg&&dl}n)ﬁkmzdlﬁ @éoﬁgﬁbﬂyn}S erazinyl,

I'SOI N uran
pyrmﬂla)gdqlpypdmyl rﬁoaglglgyg,pymobga%idqogypzolylstsgga%]oP)S?E gzo[y?t 1adiazolyl, pyridyl,
pyrﬁhﬁﬂlﬁﬂ Odeb!ﬂopyrmﬁ@ﬂs/abaizwble quinpeligz, ipnidazyl, pyumarinytién e term
Iienf ?f course, I {ep \ll'al}){tj %rchupsy %{rgsg&q{np% the ﬂl(ﬁi%[%h%t@lloéﬂll ygroups

5Xad 420
desply)qed nhodtp ﬁyy refe@mgq)@gpfqa}fﬁ Jaqph%)qu mcbléiﬁszls{efoplalfleﬂ ghere appropnate

g Ui s sb&fvﬁcally@fdfed slactyike, alﬁjph;lﬂl&?el yetoagt d hé[&f’t&r}ﬂe&lb Boups may be
oar Ire er al ent gr oups
OptbOB?q yégbﬁ%tﬁ%ﬁg ?431 bE % {%“5”0 n 85’/‘% EREs % %fgdobgir 3%’[ gr oups
des Whelpgeferaive sanadefip gptiopdllg p@ﬁg@eq%oup%(p &rip ggniyction with bridged cyclic

grdﬁjﬁ?!lr&l%‘r&ul)é’or hdGbdnd ?.%uﬂa)e th8 bRRAH bBRRueni(d) &€ BIPPHIEAR kil@ted from C,
ess speci fical

st at.ed. ot herwi _se
a“‘ﬁ‘e?@ﬁ%‘ﬁ%% rO5HeL PR T FRFST gﬁé‘“ greed &gm%é%/%éééé%%t Y%ﬁ gyl or
C(6)h sdutyhdyad, Mdokdd, aminohyddhxyldthiol, -SR” olﬁR‘th @itrs, syl plwem/,s—cozR‘

R T R e s e
whenginIR" endR’ aua frslepeadently sg}et@nd@sm@ls’drb@n éh-galkyll phegryber m’hﬁ)n}’l Giadkyl (e.g-
bex%?lt) 'V@l{é?el_ fo§é’kk31§}§1é talgﬁ)[i'ﬁ &o%m%@re tnRslgR eubetemhd, ¥ifrs 8l @®ktR@nts can have

PR AAR] aﬁ%g ol wapBR O G ﬁ%‘%ngut%ﬂ g Et“?ms -
SONHEH Q& bseGroap ktML)\le cyano, hal ogen, amino, hydroxyl,
7 t hi Of‘he teal %)Jﬂﬁél \/S use t(pgleI"J 8 §9§91%%\/¥J in b&lb&lg %?{%nd br%gled forms, The

aﬂqmp may We@pp:@d with 1 mpgtqzqoagoms SWF’EﬁIm I%.N or S. dhy alkyl group may also

%&Buﬁ%@ vdehle b 6 Iofdle ABGr tFvle Bdns. Hﬂ\dﬁ'ﬁﬁmdﬁm talky8 @dueltytrefeks to alkyl
rom ro

grcg(lPWFm o I&%roﬁfgﬁ%? gtlow‘]or%oublep or glp}{a bonodruiltprrugp %L V&ere alkenyl” groups are
speifivtllyinrestiowed, Gristihrhiniorded b Sftnﬁttllgéitﬁta hHEFPtfoflélF féﬁ f‘eﬁnmon of “alkyl” above.
substituents can have different R' or R1l' groups. For
exanpl e, a naphthyl group may be substituted with
mbhke€r substituents: -
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SO2NHPh, -CO 2Me group and -NH 2. The term "al kyl" is

used herein to refer to al kyl groups in both straight
waea7iomsrhed forns, The al kyl group may be i nP€r/Aupioeoo7s2

with 1, 2 or 3 het er oat ons sel ected fromQ N or S

The al kyI group nmay al so be 4 nt er r ypt elﬁ)@WIth 1,

douiBiederm fely6ialsp ficlyries bpgserally gy & 12 I Etoup s E?rfewple have up
to 5 lﬂ?dr'@ﬁleﬂ é’fmﬁs&é&d’cgd ByQaidgd Wlomg) Ferteanpleatiis srgupr@@Cey; aliagl eperifically

1\lf‘{%terruptl ons or double or triple bond interruptions.
inc al kenyl " groups are specifically nmentioned,
-0G@)&Fs.i s not intended to be construed as a linitation

on {hge Aefen&tiif bR tQfor e E;'Cl 12 albjz)\riﬁs mbdnBOd HkyPEduheaytcatidin any

"al kyl " al so i ncl S
numgFW %/artgp Btaxas ern r 8@81%3? %em all‘z ¥tatec9(§t?eg\9§e, F]ny é?%gegdé:%to alkyl
meam Qﬂ&lhyl?pﬂemabld Chyeltydl ogen atons. For exanple, the

te;%]@l CishineRuddd c%{éau@l&?&lbsf he@kd Berdid) b thele Scycloalkyl” includes

cyc]eg_ Q)C)]é{fyl%%u{y\{y]agg ?eyglg'fwe%eg{qtegpogﬁeés %eﬂ% coxgtt)mdtlons of these qul) lmear alkyl
grogByudiusenabialoagign Tt oubalkié traarsy be ineetu el with]} ard heteroatoms

sele,%t@cf ﬁdn? b Gy §/H§Jvé’%reﬁie QInb eréﬁ‘laﬁcﬁi’ us@tﬁl}ﬁ/ rgf@rg t%rc%ﬂ&l I@oups having no

means Cl- refer
hetﬁtf@F% intggrypijons. Faxwglae%%&xc{ﬁd]@/é grBSPé Pﬁlﬁ%&'%"pﬁ?%luﬁ§ 01!‘("&1 °y%1§%?xenyl
cychedx@lingthyltah®adt@anigl goyel oal kyl " i ncl udes cycl oal kyl
p0| Cl Qg [2] a im ﬁ
CoMPRIR Iy e ooy e sttt
as é"WP@aTﬂ#ésﬂew G yhalog isgisng erein fogeferyie amy 4 meeg? 1B g and lodine.
Usdaﬂ;‘E ﬁ&vveU&t}ﬁIé,géMr&tks ﬂo,chlzruibror Buohimt setisoménens sel ected from

r ef gplgali foglpguG@V\gescir%éq ﬁere% htavee rng?bee%)égelg) %éé’wclescnptﬁllg 6}Jchvsﬁéver when

havi oat.om
compobrs m@bmﬁqsm steregwawm @gnsd en@9 gqsalg}p RFpoigPers e mixfes fhggeof are
mcﬁx&ll( ﬁ@ﬁbhiydmerscdi&;{e%ﬁ&y bnd a0 Mﬁlbiﬁbk&ﬁiﬁﬁ(}lﬂldmg racemic mixtures efc.).

c y c | ‘E%]/ WHEW°8¥%W§£%8§ g’?sgglnt meeg% r%msgmenceffﬁng (B all possible

regp)isangrsi 2t mpluresrigbraobphinFiydedret hyl . The term "hal ogen" or
"h alFQr thd SoiHESLAGIHE kR tdrR < @Jr enyf @ p@ﬁéés @Eh Jsletiptididy, a”, means “at

chl ori ne, brom ne an
leagi gheo GOt greene oot B P Pl BOBEIS i gy ot
co@ﬂeﬂ@dhaﬁﬁg‘qﬂmwd@m aleigciefini@dofiet. ei n have not been gi ven

St engd6aale's ngetnf? Hoation, HRQWEN eJomplxﬁlﬁ‘%n oP@aHE}QHM& BB Str

in stereol so orrrs then all " h
“cogpefed e?h%%er@m&ﬂai ayinghugipeerstafen 6%?5? “‘éﬁgér "F ﬂ%ﬂ Prjag cyelpdge any other
cleRBiiboan®@kisp. di astereonmers and all conbi nati ons

i ncluding racemc mxtures etc.). Likew se, when

conmpounds may exist in a nunber of regioisoneric
Inifepbss, t hen all possible regioisoners and m xtures

t he r’[@l@ﬁres%ﬁt%v'blﬂféh g dovideOdn itk ink \PedfeakdRC e Bikjeidaitibt watérfvesed inkjet

term' a" (or "an"), in phrases such as "conprising a",
lypans "at |east one" and not “one and onl y one". \Were

t he Wasriprsedinkjbtamistompesistonsiate vesp srowhiinctht litgratyyis @pfl, ingapitéon to water, may
coﬁﬁgy A dipQt sugheas Q@Eb'f’\teﬁty Bbcids, sbvkdife @eitd, Rirkedtahtq PHadjusteheviscosity

definition of hout the speC|f|cat|on the
m‘i‘@rﬁ‘i%pe’tegﬁ”ﬁﬁ’?”%tf%gagems f‘“ﬁg"éﬁ% &¢i ons such as "conpri se"
' CoNprsolsass are tgfiailly dathrsokigngtanise veass. Suiidlegiereplgblersspie éPl"entS
mc%]ldgﬁe iy athﬁcﬁsg&l%h QlethRof Rreth ol bbb, II?rX;fahé-l Aind 8 pRPIOIOEBT ethers, such

ar. ste | nkJet
as ethylene glycol monomethyl ether, ethylenreJ glycol monoethyl ether, ethylene glycol monobutyl ether,

(IJ

ethylene glycol monomethyl ether acetate, diethylene glycol monomethy! ether, diethylene glycol monoethyl
ether, diethylene glycol mono-n-propy] ether, ethylene glycol mono-isopropyl ether, diethylene glycol mono-
isopropyl ether, ethylene glycol mono-n-butyl ether, diethylene glycol mono-n-butyl ether, triethylene glycol

mono-n-butyl ether, ethylene glycol mono-t-butyl ether, diethylene glycol mono-t-butyl ether, 1-methyl-1-
IRB015-PCT
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The present invention also provides an inkjet ink.
Preferably, the inkjet ink is a water-based inkjet
WO 2007/ 0VABET - based i nkjet ink conpositions are Re/AU2006/000782
known in the literature and,_in addition to water, nay
conprise additives, such as Eb-sol vents, bi oci des,
metg@&i@@geld}r@pﬁgn%ﬂtn@nom@lpa ﬁ{ogylerﬁ N }ng@p@ylg:ther propylene glycol

moﬂbLt&;ﬁ@EdtHeM pmgaané glecrosmoﬂaelqﬁ&pymﬁieﬁ prop@dnt g19@>1 @a8®RoBropyl ether,
re t

d1pr\cl)\%{lene g(g:l%co %nlometfé/l etaerrﬁ dzpr%pgfe te%i}icgl mo§ué(18rg e% er. d%%g)f)%lene & affol 81'ono-n-
propyt gfenidiprappleneetycd momﬁmyl@immprapW¢ glmObmmmé)utylsqn@h angs
dipiBhyias _l,oo1 ﬂ&folﬁaaaei otheR WrAR ks, adafaam@nﬁhethyﬁmox&’creﬁe@narhe}bm

such as et hyl e m)no
eivelilmon iy A S B R Rt B B R Piins tereot
gl yOkr usafir elbtat-spluble biganic sobtrtyihauie p(gﬁry@tﬂnts,rsmh@sr%ph‘soﬂldone N-
met 1 11 ﬁee ta @atpﬁﬂacglin %IHQ(I{ ?!ﬁﬁfmg&e}/ scﬁ%la rlgylll -etht holine, 1,3-

ene nonoet her I et y1ene g yco
d“nﬁ‘BH ‘lﬁ‘ldﬁ%o%%ne @@ﬁ@pbmagqque@?fe gl ycol nono- i sopr opyl
et hege, ml@Ht ek hw @ﬁﬁmgmmbﬂmms@meomihlc alafwhict thstreds a

wet&l yg_ 0 %R?ec ant fb rl'imgart I‘ ?tg{ %te[ﬁ r%; z!']nx Ogl }9?%:%’ gs t% th}ej mtk c?mposmon
Suchp high-boiling h‘gﬂe%wblblg PRganid solyer éwltud% mfwavw Fhefling pfig PWP ®ris higher.
Exaﬁiphé.@&"themféﬂsohﬂ)i@ ldig‘dﬂlc RIvEe havinkaBillikBdomt df-180°C or higher are ethylene glycol,

pro%/?ﬁne }fcorg:l—lertgqenle fl)({Xok? Ut %}hyﬁg{%@ﬁ t%rqmg 55??% C1(§)fco,1j rg%gt(e){;ree 1t zb XIOI 2-ethyl-
1,3-fy¢xgeediol, ﬁmqtbyltzmntgﬂedlelt inipropylgye elmpﬂ rerenghyl cbér, dlpr0pylene glycol
mmﬂi@tﬂﬁ gﬁfu@ rcﬂb%bgller%tg%& mofHeQIPVelﬂﬁf] ﬁlpﬂbﬂ&@ klympﬁ&rohﬁt‘ﬁﬁ @By dipropylene

e} RS st RS BT o et T By Ay yrabiel
monvbwiyl-ethpy dipipliene gl mordetiy etpyr] datteylegé ghvrol mamomeshyil stbqp.rtdggylene
gly&ﬁ Bﬁ&ethyﬁﬁ@é?%h@ Haﬁl ?Wﬁghar ngﬂs &"’@(H)toy lOW_@II h?fn’opﬁf[ﬂg glycol isopropylene

ene nono- n- . fo
sivigh B %glwa? HDHEET ?89%%%}01 %Pﬂ&ia’ee&ol léé?"ﬁﬁletd’é?h glycerol,
eryigtitylCpnaérytminoatemahaionghy@er ol di acetate, gl ycer ol

£ 368LA G B SHAEOLRABS corh 1 BURIRARL OBSEENELRA!s 0 50% by

e RGBS St g o gompoiion.
Ne Oty spiysble ezleﬂnﬂgugamts o hERdotaith AR Maccldiiaee (ifvydding doh@ackidE des,
ohggéé!:cfh%ﬁl ian%po%acah rldﬁspaad dt!}%vs}vgs% %% ﬁ’él nagqg so&)it?‘?l xglrité)lé?yaluronic salts,

azol1'dl none an I ons
aldop!?@”ﬂhl@ﬁ@?“ﬂ%k”hay contain a hi gh boi | i ng

vvat ene—lﬁ@elt Wl Iu@y Qé’o{b&ﬂélﬁ‘s aeaelkeweﬁ! tor WhLGhing ﬁéhetﬁaﬁéd/cﬂ iR Squdous ink into the
recor m Qigvma?mta ?]%enetrar;f{% mglltlc?e 18{1 lgggﬁ er\s/\?grﬁgol ethers) and/or 1,2-

I'VI | es
alksdd;ﬂp Gxdnpley nf suigble holziflymoga&mmb ﬁlkyl n@ere\m éh}d@e blbdol monomefhyiieter,
ethﬁé?lle 1?&)‘1 mbrﬁo@thﬂ des, e@?ﬁné@%’oﬂ%n@bm Ethdr. Fb&yﬁﬁy g%ol%on&%ﬁ}l fer acetate,

i oy R S e S e R S8 O R pony

ethay| efhglohe, glysolapyd-soreopgl ejien Idr,ethgieretgtyydl enm-igfipyopyllether, ethylene glycol mono-
n—bﬁﬁr@{hm&ﬁ%lng El?co%&fégll butyi étheg%éaérleﬁ cglI 115/099 hﬂbutyl ether, ethylene glycol

. _ I
mony- tﬂnéttyh%}l}eer éle@ylbtlg rg{y&(ﬂ gaailcbtl-butyﬂ eqxeﬁrldzﬁ)egl});gﬂ gletlﬁcgcyl&tﬂnol propylene glycol
momthyﬁethbxybro@/leh@g‘lycoﬁnqnb@m btBn erapliye@lycormaonetHuyl et \peopdlene glycol

mof p&g@%ﬁﬁep gmg% &%%{gyah 1€ eal%rf,&aeﬁ;b@ﬁx ng%gmgw &9%,
lpﬁ?ﬂﬁeé‘ﬁé‘t"f?i//mf@?%é Ftheftdéﬁr?l’é( twrﬁ}brceln@ngw@eﬁ efhweimnyéeﬁ%glywl mono-
isor@épyCetler, p@py@ink m&@nﬁo@lnytﬁl@h ethep, I’a@cbd,ilﬁryﬂyleﬁst 461, mdilb-aibbiyl eﬁiaﬁ Examples

of sgllfaél%ql - pcgﬂlog are)i 2 é)glgtill}lg idl anC} 1e£ Qé!( n)e?cglglh'gq éeneéranFB%y aan Ee é’e ected from

stra}ghboqhﬁg hyﬁmcgqudg)}s speli &g ﬁﬁsprqpﬁne@g]gg4 btﬁanpwégs-pentanedlol 1,6-hexanediol,
1 7ilep&maﬁ@ Pid ENE:tALNE Diycelob@RFDRYY £RBe Bey £Qknetrin&ObUL Y| ene
IRBgis;p@@ , 1, 4-butanediol, 1, 3-butanediol,

1, 5- pent anedl ol, 1,6- hexanedl ol, gl ycerol, erythritol,

pentaerythritol and conbi nations thereof. The total

wat er - sol ubl e organi c sol vent content in the inkjet

ink is preferably about 5 to 50% by
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wei ght, nore preferably 10 to 30% by wei ght, based on

the total ink conposition. Qther suitable wetting
w@ag@nne298r hunectants include saccharides (i ncP@miangnos/000782

nonosacchari des, ollgosaccharldes and pol ysacchari des)

and derivatives thereof (e.g 16naititol, sorbitol,

xy| i Ppfmouphpbpenptisnj igprelapily in ﬂmr%fh?fd toR 0Py Weighigmpre prafetablly 1 to 10%
by @bight,)baskh en théWéjabihk toidposiy. al SO contai ns a penetrant for

acc eilhg ﬁﬂgtlu&q%a?%ﬂg <t, %Ell a s%rfage ac{ive%%e%g gs eocyaﬁ% Iaqnalr(lghlc surfa(t:ehagtlve agent

record enetrants
an%%lawwmswfaa«r %961‘?@%311& Wvl a@prh@u@“ace gtiycasknisindhete sylfosinatidgypes, such

as dikadesul®nis Wdi@lia0l, %L-ole%ﬁﬁffﬁhcea%ld@zﬁts %H(&ﬁ)@lgén@suﬁmlé@ﬁﬂqms

ethers are et col . nononet hyl
a“‘éalt“f?gfpﬁenéselhﬁceaﬁ@s Qf%%liy“?FBﬁ‘?ﬁ’é‘PﬁF“WégﬁéP°°mé‘taﬁ*9ﬁ alfdsulfuric ester salts,
sulfptey ois) sulfmaioirdingy bolwixptirylenedityy dtien el fglicesied salnpaabaBtibydid types, e.g., fatty
ac1§§ah§'r[nd ﬁﬁﬁgaﬂ%ﬁm s%s%ﬁ ¥1110§1§1€r1(940fﬂ% T tﬁ%nﬁ@f?{sla lpl%%{;lglrui ester salts,

|et | ene monoet h ene
ST L %Pef @’[‘%@Pf“’ wten e gHFWB‘PSPI??Bﬁ Bl E@gb PeRGfiP examples of
thea@bitvée surfate edtinydeemeargioginldodveyi@nietopfordsy bodRtnN@iate, and a
I et her, diethylene glyco
Imﬁ%gé%ﬁﬂﬁdgh%ﬁgsﬁﬂgqglomﬁy%ene coI nono- n- but yl
eth éPlfabléflﬁ%néﬁ@‘fag? YrEi ag%nleflusie ap¢ oxidelgdduct tepep susydsene
polgdxy@ilensrmino ethersb p&lyﬁxy@ﬁyhﬁd’ alkyﬂphéﬁ?t elﬂhéfs po@oﬂﬁ&ﬁ%)ﬁﬁtﬂ%ﬁ&@ land

I
p012‘0 2&1?1 ﬁgw&g pofgq es(,)cer esy suclr as gg/F:érol Qﬁﬁ@?%@r% u?rlg}gm élgyﬁ 85}ers and sugar
alkp et P@VF‘éheg‘lYWdPChrP@ n@ylwdryrabpiyl allg ¢tlesyrs; andrabspnplaivie tygbsywd as
alkﬁHdl’ﬂfﬂmb ﬁiﬂﬁicﬂfb)ﬂldeg tSB&[ﬁc eﬁﬂr@fe@ﬁﬁblﬁ&ﬁ SHENE &kxvé@&@s’@é éﬂbélls such as

e nono
N WA g o
ethm&ww@pﬂerpylkylemyh ether, nolyopysthdeme olg! yiba) poiyoryethyleds Uyl ether, and
pol%xbﬁlfylen@zﬁlgfl shd @ E)ﬂo@@?etﬁ}l%@ 1%8‘9 dha @é’tgrsy Lucﬁgsl})gﬁloxyethylene oleate,

L of suit are

oo SA i i 61 PB4 bt I . e PesAcigy o
mopd-ggtehwrbial seqihiekdaté, poloxsétiydangintnoivate, mnhmroﬁ}&&BIBMtearate Acetylene
glygdl erﬁoe astHe Qgeﬁt§ szh%s @ﬁnggﬁﬁg F dgva’e pﬁ&l@ln?g hlgwth?ll -4- OCW -3,6-diol

sgmgent anedi ol hexane ept @ane
or 3 B-dheargrob n@??ﬂ&?&ﬁ or urea nay also be used as
pen@heigkidt fnk MaRBO D FHRIgecrdradintindifs pHROBIovas itablSpH adjusters include

I C. I O t 01 C
B A8 1 800 Bk 90 R 00 LS
ggefl‘fa@ﬁnawéawm faéttonfrteh Rotwﬁ_\}m Bydsagensesrnale, rhﬂaunsmbpmsodmm
pho@phhtb \petaﬁ@ﬁ@)hospl@&pﬁﬁllmﬂ |phd)§phaﬂa pRiRésRA cﬁhy&‘déeﬁﬁﬁ@hﬂ@ {aip¥iBssium

T N TR N T e
Potgsgipye éydr%wwhaiﬁe apdanest W@ngeetalafetp,dtmglamu gnd amines, such as methylamine,
ethﬁarﬂhe@ﬁlbtﬁbﬁdﬁlﬁeoﬁhhﬁthﬁlﬁﬂlﬁe SR ?fﬁmm@ %&&@%ﬁﬁﬁ%ﬁoﬁ&h&e %o@hlonde

T T WS TR T —

nmmh%w%swmmmmmbmester salts, sulfated oils, sulfated
ol efl“heﬁﬁqj et RQ |m369 Nyeghdbak @&@cnﬁl Jﬁyﬂ as 8LDSL acﬁiulhgﬂiﬁré) Gﬁen@ Sh'é ’aEhlorophene

d carboxylic acid h%%
50%*’&1 a}ryQS?FYQSHZ% &% S@mdghyd@mtafﬁ tpfﬁ%woan éi?P%I-” égse@wolm— -one or
4,4dippigloxagalidine.as al kyl phosphoric ester salts,

pol ¥ YROM&E 1.8 N
and egce?%%ﬁo%%ﬁ%%%k e@%%%mg%%ﬁpﬁ&gkem%%wcmgﬁga&%m%nwm
(EDJA)-t he” ani oni ¢ surface active agents are sodlum

do de&yﬁ@em eﬂyaaw cf)ﬁtﬁlﬁlﬁ ﬁngle$ &@gdﬂfﬁhén&%f 8h&presae6l ofbinglet oxygen
que%c‘ﬂ!er{ 9%)[ e n)é%dl%cgeﬁ th% lpll; ern i Cfog%hraC -absg %g g)%t % elg%geimr%aqlugdcher consumes
any sipgict jowigen gsrirdled in the vicinitt of e dye malrsiesagd, perlcy onnymizévylied degradation.
An &dcdsy br sREIB®KPoen RRhHENY. ﬁbﬁ%é&ﬁ@oﬁﬁkﬁhzﬂﬁ%@f&daﬁht&?ﬂh§dye and retaining
rBp@lpypxyet hyl ene al kyl esters, and polyoxyethyl ene

al kyl am des; polyol ester types, such as glycerol

al kyl esters, sorbitan al kyl esters, and sugar al kyl

esters; polyether types, such as polyhydric al coho

al kyl ethers; and al kanol am de types, such as
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al kanol am ne fatty acid am des. Specific exanples of
noni oni ¢ surface active agents are ethers such as
w@oeloyompet hyl ene nonyl phenyl et her, pol yoxyet hp¢ BAB2006/000782
octyl phenyl et her, polyoxyeth¥lene dodecyl phenyl
. et her, polyoxy ethylene aIkyI 1yl ether,
s ﬁ%?%‘&f&%lffﬂ%ﬁ“@h@erdmﬁrefeﬁ% fhe siggjptoyepRIuRRFhe issclpoiadifipm ascorbic acid,
1,4edidzgticyclied k. Jjakayopopdlchy, bame (2. kplumelkibe tSstidife @ tryptophan.
pol yoxyet hyl ene al kyl ethers); and esters, such as
polyoxyethylene ol eate, pol yoxyethyl ene ol eate ester,
et hyl ene distearate, sorbitan |aurate, sorbitan

nonasé ﬁ]a{eﬁltnﬁ'enu&@ilialptroafdem l'i}ﬂtje%rﬁl&F &)mpﬁﬁ{gm phﬂtﬂead in fluid communication
|O eat e O ene. nono-
i SO B Pl SR ARG TPBRES R it mE g shove

act ﬂql@et argm syich as Ll@hnaalglbblej et and piezoelectric printers, are well known in the art and
willfofta Eart%'f the EHil@H‘FJrJBH’L cRmEA GHRRT Iﬂ’loxl'e@ée Othe printer may be a high-speed inkjet

prisegi Pﬂlét?fﬁ%fef?rab?re%z%%?wsdafbﬁfmhivfegF%lBkJﬁ@m&}%wd Prfifepads for use in the
prepenkijresptianiate dassribed mrtitefollvwing phterd aljplistiens, afl of widdj akesitdofpgraiet Berein by
ra@&hggﬁ%uggm%, Sui t abl e pH adjusters i ncl ude basic

de, potassium

Iw% g& . euch as sodi um hydr oxi
@ Xi d(? 93198 hi umPPiF%oxi de, [08BHI“Em c&P3Hat e, D63
10/B82ch6® gendastegiat e, 6O83SSi umicaodxinat e, 10 EASSI UNMD/302,297

hydr ogencar bonate, |ithium carbonate, sodi um

phosphat e, potassi um phosphate, |ithium phosphate,
P”ﬁ%?ﬂ33|un1d|hydrogenphosphate di pot assi um

hy draolfemjehgaeh gdheallyas W]@rmm&id&ht@grat&p&haﬁﬁ ith6 @ ¥edhRbLadjacent each
OthLIJ tb H)kﬂil Ig]ﬁ%éﬁllﬂg&) thesd dIltyﬁ g%llg A& 1;r1%t 8asc’1q I C%Irlnvat eltnrs%e 1‘:%011‘2l E mches to 8 inches,

pot ass ogen ass
s0 Wa%l e@@qﬂamnﬁ FoR DS IoRRCs; S LA GPREFh st digs example two printhead

ICsee Y nd iRthee? ardthiyehaddr B @nd Tih@kdoshia Bt B84 tolefchtn gt Awﬂrﬁfﬁbda%he notation

R R T e

congfirusteth yitog b anb bindh fyenthend jintepentpdoqitawitl Gomiexeiple. For photographic printing,

parbéﬂﬂa,‘/lif ‘iﬂ &tnbrﬁ rhﬂla@empﬁrﬁheaﬂ%lp b@hs’e@ €1t wal Qsooﬁeoa?ﬁ%t@%ﬂ & single printhead
j nclude a bj ocide, such

|
o eg PR DA BHFBP SR E™ SRR e G BT pad wids
aci d,préfgord pxiylisehadbdmer piths pintbed iwilhnoketieydekeiind @fita tederence to Figures
17 hnd4s3! bﬁ BFIHH&@@@O 'tdﬂes?tﬁe% ofn é‘!oﬂg§t9 Ellﬂ{ %%szt Eho@n ﬁrﬁgu%rw the components

of %%W{ng éﬁl 4" ﬁlgl%g‘é{l)p@;)ﬂ il?gn?’tsz é%.}te a fl LK J&EH’%LI’?Z an m).{c d1strlbut10n molding 423, an
ink distriphtion pltic aPd, n¥EMSsian et conaising filsERT Akond Frigthda lejegiated Bikcuits (ICs)

23Ry 4R SAvE LN a singl et oxygen quencher. The
presence o S|nglet oxygen quencher(s) in the ink

Fedd REUPROHEBPE fEins PP fomed fraen qrsuiiaie mpspriny s @s wefal or plastic, and
cancbe gxtade], mdlba of) fd)ﬁjikﬂme{ny OOBSWHYE Theaftyposti ntglbeta2 D Y@ Be strong enough to

holﬁ %egtggrqum#&wnttsh% t;ﬁ%] %*)ﬂ?&p&lxte ahénnilpegt gé{agven% eacu o%er Wﬂ%ﬁ stiffening and

ence An ‘excess o
streagtheging the giiygedrs anbsieher i s advant ageous for mi nimizi ng
deg ll"gdjﬂédeTPOBf exfelt tﬂiM@lgﬁnﬁ‘ tlfe%hﬂth&ti 8o in?%i%?s%'aﬁ@second electrical
r operti.es over plreferably,  t
conLBtoas 43? odxjy:/&geﬁE ﬁeec%c'ﬁl SPmnedorg é‘% e%‘? f(irr(‘i??\o%s %‘r %’F‘@g connectors (not
shogm dfhe Plectricei cannadsire ipelids- qopiacp ai2gsgie alrde46Q BABBOs, amzogiemed in contact

witl{ &m@spoﬁ’dﬁ%l out%t%gﬂngc@()rs frdth 8 SbsHA G ottsﬁé(’\% OpfiaRom HAKLBC ch1p passes
nters The rovi des an inkje

i nventio S
sloggl he b0 SameRleE 28 a4 200 s e EY ot it figand second
prinflieadiCad25laadd®6. one i nk reservoir, wherein said ink

r eSﬁE y&'wﬁ ﬂﬂgﬂ% {os@s nﬁ%s’trﬁhﬂlcﬁtmdldﬁ]&b@g uﬁﬁ&% A Rﬁﬂl&la& Whfigate conduits

pri nt such her mal
43 "ﬁi‘f‘é Q’G‘E‘P‘Ei‘: ?‘P(?Sélepﬂor?@éf#% migred iplegnd figgipyguring Pre%swweeda%w frogh e air pump
alongithe lerfgthrofithp arirtheaf 420 (Figusdis). | ek op Biiis ayRrtEesCi0 NTRrePeY@Epaded along the
IRBRA@ar edge. The printer nmay be a hi gh-speed inkj et
printer. The printer is preferably a pagew dth
printer. Preferred inkjet printers and printheads for
use in the
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present invention are described in the follow ng

patent applications, all of which are incorporated
weoogiomoBy reference in their entirety. 10/ 302PCTWAU2006/000782

6692108 6672709 10/ 303, 348 6672710 6669334 10/ 302, 668

10/ 302, 577 6669333 10/ 302, 618810/ 302, 617 10/ 302, 297
lengsh jofy oy dnkcFlisivon melding 133 distriyterilsr Btigsyand, gis ﬁthqo%nmth é3cto the ink
distriBiitRg blafe @k, CTHeGlMidk Snd zhlaeire ﬁlf)ﬁleﬂmidrﬁbﬁ@s adj BeRALy 83k 441 (Figure 21),

wh1%£ Flg%s mto a co?r@on mga&Eet 1o stﬂmgn hea Typl cal | Y t F'

|ze F8m 2 inches to 8
| nc Hbﬂsdlsfs@t@enﬂ@tﬁ é¥4 @@nlmlthlaxer omsirugtion doefiguse tb tele fluids provided Jocally

froﬂrtlﬁdﬂdfé%pertﬁ@y% 1300 AdriRRgRWM t%ﬁkh@ﬁhlﬁ? feashtiol: ABErtufel M6 the printhead

of. 7 and 3 1nches, 2 and 4 inches,
1Cs 4???%51#;&555%?1‘%% ¥4t d be used to create an A4
pri Ahdpdthetd K 426taad 1486 atepoditi@pd efdi i dndr ziny afe Beltdindcontact with the
dlslélgutiﬁﬂ E% 4 @r’tﬁjat %]((ﬁ%ma:)le &ﬁﬁaldﬂ%ﬁtgﬂ gpegtﬂxgs ﬁedfed iﬁ{(l cAi:xJ’espondmg

ap pri nt can constructed from -1 nc

SrFf“?’iélﬁ’&'n) lﬁfhéﬁ’f”é]feéﬁlcé“?Sc"B?l %, for exanple. For
p h oflbxuslsi 427 preirelttivelg high-edphditg kid)tﬂt‘ldtcys pasitiQRABY @ovids Eild @frent to the
actifoks e %%ﬂ&heﬁ@ﬂozglgs @%@ﬂj d Jntdet\éﬁ lbélo A% bgﬁshg\prpﬂl%?glllégs qhe busbars 427

that a sing prin In g d circul
aretrwd msﬂéoaeﬁme Py |at3(§:ket é?énan pichsthisads by @/{ppta@uw&g ¢&t of the flexible
PCB HZ2. MednktasdisphdlpidiBchrinthebd ICs 485 predionr ed pri nt head

i b Cri

r ef g?éﬂégg%%sgﬁlé ur esaﬁeg% %W?Sl.he e le(fl}ﬂea %%f)tw? 151‘(%?1’6‘1 around
the ofler cprBpaRsTs¥ therpbydiolsling dltem yppntact with e @gglhers Potrrithitandifg g biading effect,
the Séhport MEMOINPREEeSa Bhjorlt REpoRtibh B heRELiLQifth &6 hldAenBth of the printhead
4203lSIQQIRolt menber All, a. flexible PCB 422, an ink

drstribution nol di ng 423, an ink distribution plate

424 TwafOWE\ﬂQPWheﬁd nazieh ((‘if@rmﬂl benil peuafor’ rand “tabide fomdmrbgater element
actipifob N QAL for Bde GO SrBthedal deGhtiel Sbobd, GR)nohde d@Bfhef 26, and

busbars 427. The support nmenber 421 is can be forned

fromany suitable material, such as netal or plastic,
Theyimvd Berdlpiciaetorext r uded, nol ded or formed in any other

Wa fa is Aozl oZzle
SR U D R

e St AL OB HER HHPSEmEE i SHUHGPaiighed Wi e ramber.
Thegharregl gétlaen ilevige tshaugpdisnishedebt @as fram wh adz2le chh@erf Tiedpkded

emﬁ%eﬁ)ﬁ{cﬁlﬁg% p‘éuﬁ&lla!r %@&ahoegc{ c{u &r \H{ldh%cpﬁgq sé%g ?f%arpgred ;ﬁ)gwns for

i ncl s first and secon ectrica connec
proyifiipe 9?2@1“”? heating fcpndactive 1?96% &g BFfater ig pgnestrd togheopaddie via an arm
recghed themgoatbtied i1l dkie xiodale €ha@beN ERd 20tior(aRDbas & BRYME Shapel93Qs to mate

subg%ggl{yrvs}ﬁﬁ ﬁle s&t?agég %{‘: t]ilg !1& in t ecnlo;z’lz e chgt%)m a‘if areas 450 and

In contact with
cor F‘é%%ﬁkﬂ‘?ﬂi@o B‘@Wﬁiﬁz(a?:@h theretisreyided gshemzatiSHmpE@ionhifthe brsistoperation
of a&hﬂ%}rang@ﬂdnﬁofﬁlﬁ@eﬂﬁb%mﬁerﬁoﬁ Féz2z16 BlaRibd @@ﬁ@ﬁroﬁhe@ 'ﬁgecﬁhﬁ ink 502 by means

el ectri.cal nnect or s r
of ff R L TR VARRESP R0 s ot ef P amver so
resty. Cﬁle 3%516 glinibet 36! fuw@r blodenan ink dfécgampert 3@, arduivbwhichlen ink meniscus
forfl. St ri bution nol di ng 423 includes a plurality of

el o co 3Q that distribute fluids (ie,

R R S R R RN KL S
508thrensh e slptazettle wall offhe @pazte higmhérrS0 p Ui acalaon §pstidemdés@mepidi medns e.g. 509
Iocattéa%dj%ﬁt@(; he 0%9 01( & BoBUh £ T’hgﬁost 5§ﬁ§s‘cﬁlx%%6%é%%£?aper tures

431 gur e di sposed % l engt h of

t he ‘a F%S‘E‘?dﬁ‘bﬂ?ﬁt dfomImheRpzAochangpes §}1; 35 iffugirated én Higugr 23@), the
heat@nakags 309 fshenadishas t6€ aidehd fheamﬂa@aﬁsﬁbnt h&feiraﬁiy tkd mteri nwts I50Nitself or the
othd? %&8 ?ﬁﬁele' %ﬁ& aSB%J#U %?En T%erlals%aveué,ia) g% Wﬁned € mePC&I W ere ]th? gend
eﬂi‘éen%lﬁ fLesidi ng socket (not shown) in the printer.

('D
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The distribution plate 424 is a multi-|ayer
construction configured to take fluids provided

wo o@aloh2esi rom the fluid apertures 431 and di st PCAUR006/000782
them through smaller distribyfion apertures 432 i nto
the printhead ICs 425 and 426 (as _shown in Figure 2
The br i nthead | CsYapg' ariodides ar dCpelbrierionédreradh @xpanswn)
endbe’éﬁz} e HeTd Tn cont aehsini &hé‘{g&@fﬁlﬁéﬁl@tﬁacﬂj}
plate 424 so that ink fromthe s |l er distribution
apeAtsuifabls m482al fathe hratef edathenthis @ cerpprmicke) o ivigh esde forpego asto

benfl A Qhss SARWA) 1N the prlnthead ICS 425 and 426. The
busbars 427 are rel ors

v aci t ond
posi iThs hgprerdneats S?ﬂ'lf)\ﬁ % (Cfﬁfid\?g] aCCeu / ? pcirtbon%f{[ﬁ t%% %uch that the effects
of aofivatidnerepnagnifitienitle ppdde ¢nd SO desbat mtyaéldhermal dmrwons 119@ [thgugpst 510 result

mlé% e RSShe h,(fwgpdd@legddgure 20, the busbars 427 are
t al ne position at one da}ln%@bé/ a socket

at Bbt h?atérﬁ’&%nsﬁw TRe sseqregin AT atgFf?raf‘P‘g?ﬁseblfl grossure
aroi@hed@Gmenthie sEumina e sk, s0illnedied mdligiret2p@), prairatidyeader] Ty beater

currerzlt serl)ﬁ%iep aglﬁ I nﬁ( R:Ft‘a N %%%TCB?&}% addlﬁlgllxz !g%fugig %%gpﬁ?{%ch&ngel 503.
|

a r o Srigequprdly.Gherpaddie S8 is Bsretiveied to@BE TR ity Qs
deaGtWﬂﬁ(ﬁQﬁusw algBneRBreiow0df e fink iM¥Dihwhdzis tiambkir NThetférivard iomehitungof the ink

outsufie ﬂ?e no zlg r?n? %@%[%egrgetspor@mn%‘t’%%gc %?’e}g@n %Vaj ggl?e‘? Qecﬂﬁé 40 breakm off of the

proportion ess an streng 0]
drop FE2 yrdhrprdaesdicto o ot e RO PSSR Bl TERlisyp ﬁ%nﬁéléackmg of ink

mtcntﬁozﬁdzﬁ§ ch@mﬁgﬁ 8021 the AT waBinda 503, 'In ﬁﬂd the Barbib blemb@ 501 ingfilled such
ater. el

t t
thabtﬁ? Wﬂ%nda @grg %%(? gs agz? %arlchgd ang HIIF flOaZ e gh Bdr Cf%ﬁb%e élg pegdy for the

oVe, e descr
ejedtloe pfaabthdBdrop ofAt uat or In the ther mal bend act uat or,

the rF?gufe%S Ql)ﬁﬁfafé@i didk p%ﬁéb‘dv@ Sw af tH@rZo%il@an@ﬁgreﬁ&@ @R D4 illustrates

havi ng a nozzl e cgré)n%fer cont j3nﬁt néjfaeg t&lenrrabermgof
SecB%‘ﬁH“%?“iﬁ’bﬁhc?F T ATEE s B & positi one thin
eletnbigs ghvdcnile inirodibre histhemmadinedct uat or device is act uat ed

SO I';ptgce JcBiGhr doR el de@MiciBCor RPEL LrushlaRel: 5 15R@ich comprise an upper

ElRNTIoBSPORISH 8 4 OIS o ‘e p e p R By g - Atemativelya
coffper didkelnBoyf Ifkr (Reranaiteticalgd cupraliskd) caebengbaedl wglclo‘fvlll &ave a higher bend

4eﬂ%l%gc§uct|ve trace. The actuator is connected to the

e via an armreceived through a slotted wa
t he The#tapian piidedswsy 517 THE 2 FpsreiPdt angraﬁflﬁ]é §es1étwﬁ,ﬂ?a]ﬁﬁggtakes place near an
en&lblﬁtﬂﬁ oBBe piSt 1O Athcent Srbrtdsih Aitdide/glhss yorthbns Bl Stakeentgroamhaied gt adfock
pOIEtign d;vu E‘cg Iglgozééqv?csep OIIZI ch'lﬁ %1'!@&‘591?41 sug?&l forc{.ﬂ'éalc{cﬂﬁt r?ka ?: E: ially

il Li@lp heater wepas WP 1(1&41@ n}gygefs(g pw&y@f the)japessd agfughey 21211 %15 which are elongate
an@éph &8 Q&Pf%&h i, uﬂoﬁ' he‘étu@rﬁb@@nmﬁg'\ﬁ)rce ExhidBctizlofg BoAGE the bédktor 508 is

i de nk 5 b
o S et B BTy B AR pitoperion o
each abrgdtorspDewithrespbrt ©ladjpdart agteppory W8chanber 501 rests. The
Nozzjye bﬁ&@ﬂ%’%ﬁ 5 @Qslmtgx’é(;nh&%ﬁ td RGNS TRIkrrh B0 i€h @t doBiikoted to the

port 504 a d whi ch an I nk or n
ook G e TIPS OH o 2 BERTAY S e TR0 T e noe
chardiiec$01i The sivt 822 dolasiened sederally tamatawiththe swrfacs0d the iz po a3 to minimize
op ArBthlésl}ortﬂna%gmlv L)f ngf ar&uﬂ@th@ Q%5he Bl meldé%raﬂﬂ_ Phin the nozzle chamber

ct uat or i ncl udes a heater neans e.qg. 509 | ocated
504 i aEr tensign effece AP BF EiPoH 0of a post 510 The post 510
| S fWK@dt it @esifed SoLHoR4tE At £m SWH) @ nondbctivescudtes is pesskdittgough the titagum nitride

la}i.gr 919 v1a V%i [th.\?th?ﬁg& Srtl&hﬁ gp&ﬁecﬁ&géto a ﬁ)%vexj él\llf‘)@ltaj&e@g(%%h'icﬂ Frovides the

eat er neans 09 is heated so as
neem@é/rpgwertah@oml cigsyifs fos the pozzlppremgrmept he qopructiyg girigpt results in heating

of MR ARSdeDAS 11 &Rlcént 10 thelpbi® 510 which results in a general upward bending of the arm 20 and
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ot her portions of the actuator 508 are built from

materi als having a high bend efficiency where the bend
webdoroimery i s defined as: | RB0O15- PCTYoung' s MxALrAUZ00%/000782

(Coefficient of thermal Expansion) bend efficiency = :

-- - Density x Pem fic Heat2Q2apaC| ty A suitable
congegpeafigl SJFCt‘P‘b?f ikt of dhemerzle 8P4e thbm e ected drop isPEpipben apegeldisthe usual manner
foraﬁilnlqgtpmﬂiterahpre\&rnslbees&ﬂfemed so as to bend a gl ass

er ean | ocat .
adj acg_{%ly frﬁ)gz(? eeah]nr Slcaonﬁ’ 2 he Rabeo Cr?a?e%f be mﬁw?dﬁg?r e§pRle, in
Figap ?thbqr@s Bipsirated 4 Rag IS‘@F\Onafif ‘@n%gﬁib’ f’fle‘é dyhigh Com@em@l@ﬂkeﬂﬂ@mdﬁon nozzle

ana'ﬁébhleﬁélﬁ gt 8% 1aR B infei@Ved Bles 6P RIEMAPENRBALral. NEr cBRSR L different
nts of the paddle end. The

resul.t
typhs Fér© bﬁﬁ&“‘é‘ﬁ&‘%‘ﬁ‘&““&éﬁ?@&f&&% P&l paddl e movenent
c au§bscopstrgatineetdlie printbead astemidesciieées proeced nigizing starfdlard MERIS
tecﬁﬁﬁfﬂésstlﬁ&%h mly\ﬂlb&ﬁhaﬁ?ﬁgﬁtﬂg§?s ASetlold iMB% b.34ed3 bddipid ¢ @xh" o€ Clgatlon

in a eater current 1s
Meg‘ﬁ‘g“ﬁ)d ARPAALS éﬂr’ g@t @&hez?EFPenbtppltcﬁ‘E t’EFcfP’tte%sd’i wih gy iy § PEHHPOE aéfd by cross
reffrgngad Nng in fromthe ink channel 503. Subsequently, the
paddl e 507 is deactivated to again return toits
ui escent posjtion. The deactivation causes a general
Bu éffFIOBWgcﬁ(eagh@e’T"?’?kA‘i"Wfob the nozzl e chamber. The forward
o Mith tefer@ite t Fude NK, fi@uihisdetl @000 REa MbEZ foRmihg Mea@inbnieR@ctuator

conﬁﬁ dJs &R0 9151@ 90(? Qv(fth ;167‘91# lr0§39tﬂéréué it% o V\%legﬁaQSE g&zz g&?{oﬁg a]il'd apertures

br eaki ng 0cée
1005 F¥tﬁldmﬁ’é‘mu§1 "h"l‘lr?éﬂ"déi‘tF arre e&zlﬁelﬁqe s & @elsa piehsdifrersa filipomitride
strug@f &hizh is ﬁb{ﬁ)lﬁteﬂlﬁy by ?ﬂ’&henild’?lt Yapdr h@oﬁ@ﬁldﬁ@}; B@ﬂ?ﬁﬁrlfﬁﬁﬁn%a‘(dn@l which is
' ow channel 503. In time, the nozzl e chanber
Sub&%‘%ﬂh}%mmfl Il ed such that the position in Figure 22(a)
is ggeegrlﬁtheaé alehiaeludss ovith reepeet tzeatbenodlegl§B% pidg walls 1006 on which the nozzle

pla hbbﬁ@ﬁt’d:ﬁ rhtdhéhélfeﬁﬁ)d‘lydd‘ﬁ?é’d vl e w@]lls%ﬁcl ihORbzAE p1@s ?dob Qrmuii-BR: thstrate
ure u r ecC

100'8 ﬁed arr11 1011162 Passag 1?0 egxéeﬁé% tﬁrto%% tzl&ye? fu{hﬁ%ief 41% r s1cle?not s(hown) of the
Subst@tet Adaeatd, Qlonsete hftqtew@hnfdmOat suspgndsfl witige the ehamber d0NJexgnt the element

is itPthe foind8tTaQusgehded Hlank. NES Brirfitle B §wn Esfa@m&m%ﬂléa&nfah system (MEMS)
el enen 1;{[)) XEP(’;UIEI% ntroduced has been retai ned
SruERe Sy ‘éﬁs i higpjecencl udes a series of tapered
act Waerghe printht®l isin gse, 6 B 1 vhont inregonip (nos shodur) ettpP e cighBes $007 via the
EgaéeQBOQ HRE @1@ Qﬁéﬁlbc%f l11 Cﬂ&eé#t'elofhe ge%\fe eﬁeh@nlf 1‘656‘? Hieagﬁ]fot‘ &H‘lewhat less

titaniumnitride aer ternative
thalb’olmﬁ@rse%%feétatﬁlﬁhwna lw&e fC(rﬁ@F etle’eﬁltpélﬁe B} cpbprecited that the heater
elemnpm(ms dIktEElrl)lal camebeithithe ihld 1D Ein v iclebnbati 1007 s &Mewtﬁn thé gl is heated,

thlSQﬁQg ttﬁ 1&{]&)6 %-ﬁgblgslﬁ tﬁ@ rgcl%rﬁm%ld %wlu% 1%E1 COnS! ¥1Eu e's(a hu%ble

apere orm as suc resrs
OHB‘P%]&’@ near an end portion of the post 510. Adj acent
ti t @RibubBlgToNT, bﬂie/g@lelae& cAeds bk REF8asOih Predi@ withih Ele CRIMBEADETwhich in

tumacgausgs th)el eﬁe%tllfon%? [ O{Jbrlg e%g l%b][tﬁrf)%% tl? rﬁlgélzg q?@ia?%errm}swy assists in
direqting ﬂﬁé@? é@16ﬁ‘elaﬁgle€§®9 59 9@1 @arllmlyuze the Fhaeof adrpi misdfeptioy. of
th eTﬁe&@ﬁanl‘iit ﬁé‘rﬁ W0 bndHakAe lﬁd@n&@aﬁh’er i p@‘xJ ROgakBe 90615 so that the

th t he bendi n
P BE SR st 1 BHF By OB eme etre o <P WD T mingge v 012
doesygox pifertadidcentShapibsrs amdethmbmaamidﬂmtom@n adj acent tapered
Uni 1% iRdease mesé\lré QNKJ ¢ ch%ﬂeg %7 g&t fcnfﬂ? f)l%ﬂets 'm%l 1 O HQS{ tfi'rhl'lgﬂ the nozzte

loog, ECh act uat.or 508 w respect to
(?Ptlf P Blfsges ered ink back through the inlet passage 1009. However the inlet passage 1009 is

approximately 200 to 300 microns in length, and is only approximately 16 microns in diameter. Hence there

is a substantial viscous drag. As a result, the predominant effect of the pressure rise in the chamber 1007 is

to force ink out through the nozzle 1003 as an ejected drop 1016, rather than back through the inlet passage 9.
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The bl ock portion 519 is interconnected to an arm 520.
The arm 520 is in turn connected to the paddl e 507
w0 p®de9she nozzl e chanber 501 by means of a sPOI/AB2@6/000782
522 formed in the side of the nozzl e chanber 501. The
slot 522 i s _designed eneral B to mate with the
sur PAERE FrFigure Tefhels fgep 1046 laéent&ﬂq%e%is poy during its “necking phase”
befap phe Biop Bietlis 0F. AtQkis 4436 t1@WhBHI0M Difas iRy adactidd B thdx@nil 9e and has then

begﬁﬁgn%uapsgé%‘g%}%vghgpgﬁr ?Cog nef@) !y within the nozzle

é’set ensi on effects around the
s| ofthespiapsipgefihejbubbied 0 Petawards dhetpeintaf peligpse 141A causas sansAgk 1041 to be

dra@ fi6ttl Grithil e G44516 @IS (fiobn (RAKBELH 1§ Bﬂtﬁ&lﬁd}» faﬁhesoﬁlé {oRB A from the inlet

pasgalfé{dggﬁ%v&éarc%é 501{]&7& é/olllilpée\zl\é\? gyghd?agvgl O‘r&ﬁ fngrﬂmer is grawn from the
nozgle AP cfiening e apaleasgali0yd gy thebase afifek dapnf podr titsibeakitg off. f or
t he Tﬂ@&gﬂ B 185 3B0Q8RIM amodd 8f Iﬁ&lgbqﬂgltté %@rc&ﬁ{ar SRRt teﬁs@o%%n%e% in order

h he i de | aye acen
o i ?‘fd’lﬂ%ﬂﬁc‘ﬁ&?‘&%"} e e Sy i PR gp g ismetr o
the névls 11O redRGs taerebylrédBOIShGHow nstetqusenﬁace @hsiopj Jheldmg e drop, so thit the
rnoﬁiéﬁtunpgf tﬁehﬁoprég)l% % |eﬁctgHQ)ﬂt of {5'3 ﬁoz%ﬂe %(‘sﬁi%gelﬁl {OQiHOVl’ the m%]![) Btb%Ql( &

3‘%8 usual manner for an Ink prin as
pr e ‘b%‘? 9‘%&’%?@5&%& cakffatiop foLRgs 3¢ S %Slr%ﬂe"’a‘?drbdﬁ]&é‘ﬁé?ﬁ 1920, as the
bubbla 0 Beollapsenedhepoiniag cdllapse L0 Atiewil bsmdt‘e@ liteat theré 4ié Mvesalill suff@es in the
v101ﬁme%omﬂ<ﬁccﬁlla}gy (&7 gn ﬁlalqﬁeeca% hrplﬁ(/é’ a%teﬁ“g:t a partly
sectioned various array Vi ew conprises multiple
ink ejection nozzle arrangerrents of Figure 23 laid out
Inkdemdrmﬂﬂl eaved lines so as to forma pri nt head array.

i ncI Irgégnt ]]_nu%nFlgn a'islg gxtowhéégr?isnk()f ar [& gcocr:napls e f' re{‘%}( %s]t(dgs%ribed

r arra
aboygy érﬂ(mrrrﬂg%éaerﬂmw@w &gt kiopya tb@qﬂit apfi @5@ @/eléhblgtm fuingiopgforms.

Pre&faﬁly CtRd i€l i artr G Bf tBARSerlt hl&&ﬂ&fbr@ﬂé}blic%leelnﬁ&(ihrﬁidgétsmhﬁﬂe for use

i R OB SRR s cbuggpi o o ¥ prpgornes
herm‘ésfeﬁqlten%;mhfmceamty the contents of which are fully
| ncor por at ed byrgess0ss refenegrce. Bubble Form ngHeat er
In tﬁator th reference to Figure 17, the unit
°8e?rle e’f[ PEOYRSPH ng heater el ement act uat or
¢ Oﬂhﬂuﬁ@s&@ﬁan&'ﬂlﬂml@ Phtatage at@O@hevdirt dnleppo @ loftbe IGQS areas contains

coldriie fo?bﬁhtmé ﬂﬁmﬂggnztha@ B Vﬁﬁ}éltMe hRad E}% aﬁd eﬁ]ﬁasi'%g %1}; ﬁhgét;}fger st%rh%e areas

ertures 1005 extendi ng through the nozz
COHF?& ik ep deiesyl P¥ep) asma et ched froma silicon
ni meedely,smmumtagef z&ea\M‘HlZe&lcolnSspdﬂhgﬁd thexdtpectay levddyof ade of its contents

relaﬁ%thg ﬁlllten&'ea[ﬁ}ﬁr& c&t@r@& el n@fbd: a%(%r a sacrificial

teria I' S Subsequent ed. The printhead
Al B IFellesa brigf qepriptiog ﬁ%@tml%caﬂélawc%&&tp de pPOSS: inwghtie. Figure 12
showdthé SnibRRGssefibibtitiehepldaabla 0k zdreidgd 6t .eit haS bisddple Of dh@fbersdor stormg

0 e t h
ﬁxa%%a%? eaﬁheg'ig 6?30 q‘ﬁ‘; (! é}lr (g% %a&n}ai?%@ilkgég g %gc a§4 Ian(r%]I ZtJ[ared %553‘ inks. The
cartpiges éé@@OPWSémI%@ﬁ filigr @3A inchgte moldine 6B tAs-shaxgpdn Figure 9, the micro air
filte GRESﬁtér&E@ witB ad dx@uinp 63 Sﬁlhsdie tHe Bﬁﬁter shawmt 69 ThBBrovides ﬁltered air to the
s BRE PR R RS OSSR s
nozgles. |BM lmﬁ‘eoratmg the of filter @iész\pfémdedarb@aqﬁﬂ Tivepgationd] i atithasiter is
effe&h@l\ﬁmﬁnltea tcﬁhemf&&f‘ﬁ% l.g&iaEO TR Qxﬁﬁ‘esctﬁit the Yiﬁér &RANMINRether with the
is forned a_| i.t hographj c process.

cardil 7P i S Cract Ak PG . Fathermore,
the gdbesive wol infrafed ditk aghrephnished titggthes wﬁtln the gibiblainky and th)ﬂltev iharebyheducing
how ﬂq%tlﬁtﬁ§ﬁﬁ&?op%xqgo?1’ls ﬁ@n&p‘i&%ec&&l@ oﬁﬂ%@?&ﬁg 3 a co ux{lable material.

her eaf t er ter el ement at e
s o%\ﬂﬁgidgﬁ @% gasta H]é’hwail cang 680 s Thedipkcbladdsss 3 hipt631 #d Tiniting hladger 644 are
suspiesded withih the Eaeihgbyof pire64t eiciBdokyrhd Geridgt togatitel. | THB Gingle glue bladder 630 is
IRBappCceci ated that the heater
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el ement 1010 is in thermal contact with the ink 101 1

in the chanber 1007 so that when the elenent is
wheauma9st hi s causes the generation of vapor betybyAE2006/00782

the ink. Accordingly, the ink 1011 constitutes a

bubbl e formng |iquid. The bbbl e 1012, once
accoiapediad @ dhe bass inolding 437 Thics a Blirepysiable xodist withyg qepricity forrpainting and
gluinp) 300D pagesl@€h6 sheafs). ch in turn causes the ejection of a

drop 1016 of the ink 101 1 through the nozzle 1003.

The rim 1004 assists in directing the drop 1016 as it
__b%a_ﬁj ected, so as to mnimze the chance of a drop

m sdk nekbida rdbovg_h!% d&& @ﬁtﬁé"pr&sgrﬁltnvfdﬂ&f fe ésgeciamz MitHGo9Zz | €
ni.e

h
By NG GRS S BT AP E O PR e et e petent
appligrtidne Httédragovefalltofiehieh aeqipaetpork®d Dercmnley réforemme imgthaif entdretubbl e-

101 Zencd %gwegé?ﬁ m@efnﬁ(%%;ovﬁgsl AERRLe GRAFRERSHRRM, dp@gs rdescr'bed above
correspon zz| es. The [ ncrease In pressure W t

s SR DT D7 BT APiSt EHEIEER RITHg ATl s s jpEposed n
the fidme ofoded|data 210@3¢ fobust inabtgage mﬂ&hﬁﬁ)eﬂﬁbﬁﬁ\fl $ystkmd) Ba@ kexdntplethigddded data
ma} lni%”ldl(ﬁ ngtof ﬂ@ﬁgﬁl%f ;P:gguct 1&%&@5%%%%0&@ lif% is ngﬁ)g‘e%%ﬁer a substantial

proxi mat e m crons 1 n
Por'awf ?ngmaﬁfﬂc?sug&ﬁ PERs ﬂ%ﬂtﬁéﬁ? {F-e15 e BPbHEs, Bate Y pr rter than 90%
of tdesuee)t here is a substantial viscous drag. As a

r es Plleﬁeraﬁlg nﬁe @% g‘%g @IIQ @ﬂ&:}p@e st) %gﬁ.tth oc{ye Ii Fb%tsﬁrth%% ﬁr&%ey bre Idgiectela iby a

orce I n
Senﬁ%szdﬂl@e ?i@@sbsta%e B bé jcertiesd ofny pﬁl@@i@aterrab%uhleqs ptaﬁafn(e lganokyolefins,

pol{iekters pefankilte edc.Npeer, ﬁﬁﬁ&agﬁm&aﬁdﬂ&a&a& PCTAs shown i n
bei n

Fi g%‘&%et%‘a?g appncatl?(ns Ighe sulfglsgzgee S prefe p%pﬁl%hecﬁr, g I—E&pg%ﬁ% 8?1?11cat1ons
the Atbst'tawﬂspr@?r@t@ea tag,|p éﬁbﬁm%wrmll@ﬂhlas a girfpesad] glprp@afohedf Yoieally, tags
and@¥lk Efblﬁﬁnﬁ)hge@ oﬁ;ﬂﬂu&aﬁp& BESOmBRSiR tﬁe%of: ol | apse towar ds

t he_poin S 7.. Th t he

pubBIAE RS "¢ e it Ot e s e greactive
produghitem; adﬁptei 6t inferdetiontygthdugvwria § seavingwietitviand ¢ tepriesydien:, hO BBractive
pmgjc{lgmcglgﬁls des 1018 of the drop), and sone to be

dr awn ‘Itlr om f he | nl et t§)assage 1009, towards the point

of BEPYSHER hayRsA? iR he i nk 1011 drawn in this nanner

I s dristwnfacé sucfinetabsacianizdth e HOOBY itdhOmirhavipg dltpanitheradt infRGdtion
relagn%ltg th@hro&dgﬁteglaaﬁ@ co(agd Jag@ngﬁtgrQ otgltfée 1@Jnlc119 of lli’lg rb(ﬁu%t 1@%%}e91%ald coded

dr op requires a certarn ano
dat%ﬁ?ﬁ?ﬁﬂﬂlﬁf@%dé%ﬁéb%heﬁgk%e t ensi on for ces in order
to break off. As ink 1011 is drawn fromthe nozzle
€0l | apse of the bubble 1012, the dianeter
M%Q%%éﬂ%érﬁ%mg reduces thereby reduci ng the anount
of epage ampliveriene af thie mygtien arrslensiibrg senveliviindly, sixgiand teeanthtappects of the
invHEHEBE VY TyPérlabd) B ApIRRioBsof this ihventRh 86 LR Een@fliytil@e eighth and ninth
as v\‘%zogtlhe {le%t SuEfI cient to allow the drop to break of%
P the *f016 breaks off, cavitation forces are
caus@@rea@“r @ﬂlb‘escﬁ delzilsg ovdndevanf osigred GROHymaeRd (NolshMemjet™ and

Hyp’b@ébglme gt haRSeskst @ Sﬁlbk%r&)@'ﬂé;ear@ﬁ P@CL‘[& aRseiidOR zvﬂl LJ ap‘ﬂf’e!:xlited that not

ted that there_ ar surfaces in
evej BPRTEYBY {ha~BT I “BPI6e] PRBeE H1 5 Bh TRFERNEHend exensons
discoged teltviiorelagamto liebesicamstaf. Hewtver, thakybetn iCausdribbdig é:s mddneomplete form
to r%geStMeed &y @)@Jrﬁa@ Qafe@e!n&ow}fgﬁ 9&’6&9&% t@ Hndeﬂéhc?ﬁle l:(ﬁ]é:xt dn WBJCh the preferred

cartri ge conmp risi ng .an Inj as describ
embpofhipents gn ?%PEF@Sé’?hF BieseptiRyeriion aeerafﬁ er s are wel | known in
the afr ltrleﬁﬁldmﬁfyetha}hafei‘rahblﬁx dffhelhetpEde Gyktend MpIG's a computer interface in the
h ardhhd of ! nt
forn:l:> Ef\?;e %t%ﬁ%%{!] ¥uarfractée rﬁla‘é {g éﬂg% idal! ls(urt% k‘ghr %gt?l S re gegges E{I g?’l%% of the surface
maiptgiped jg @ PP éys]mﬁe Jehmay refeesness oin @r@e@@shyrantfeﬂomﬁtetm@mg device.

Dep_anlhﬂngNd’tﬁe ﬁ)@&ﬁd’lﬁnp_ﬁﬁaltdtlﬁlattﬂem ,ref@flaﬂcesolflay\/ﬁ_yeﬁ&d@rﬁ‘&bly or invisibly, and
RBOIBSET por ated herein by reference in their entirety.
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6428155, 10/171,987 In one preferred form the ink
cartridge conprises: a housing defining a plurality of
WG t@ragwsar eas wherein at | east one of the storPemav2006/000782
areas contains colorant for printing information that
is visible to the human eye d at | east one of the
defipgdyip puch £ (’Yﬂé@ﬁ ajdecalguery 9n thy jnpegpes ﬁurfapfk)ji@s ajp gpamiiguous map reference both
witlleSE bPad sabvEtterdit QiR rﬁlalcympu&aglateﬁtcﬁmgan @ Ratioh about features on
the %1{12 %cg sur%r r eﬁEr gﬁngnrgl\a/téo%tc%n ?eh S&c Igvr? ase en\alal?)lrg’f rgrécgs\l'/lse plle£ by a sensing
devicppseqwituthbmappest supface.rtbe éhigymefion thusrwme@d nmmalfe el mesof actwns which are
initiled Bf thél @SRtk diNorOenbriHeko B&%ﬁlﬁ teSlBBse ACBOE LG s tRordch& with the
fg 2 sent invention. Figure 12 shows the conplete
SUtEdBWETy of the replaceable ink cartridge 627. It has
bl addreitsprafurred foamttiermsipigosyssroelien gn he paduction 06 4¢ human interaction with,
netpa%b eﬁieééear@g’a%es @Qg(t Céla%ﬂlcﬁgiﬂ’b 1m5rﬁ%' Sﬁ{t@ (ﬁ&gdma\‘}e Hpgwaﬁsxﬁnch work like

i nfrared nks. The cartrid

mte‘éiF'%VB Wélbﬂﬂtg%fr Wg"”ﬁa“ﬁl? o FBC"%‘ﬁd °nF?‘1htP%‘=?‘“‘ ugsif phigh ’Bé‘%émﬁ‘ﬁlllyd‘f‘ﬂﬁble to the
unai§@humaseys.liboink,ihowdvergand eheBpy hbr@ded dataadberserfsed Hyen ofigfly imaging pen

dlt[.g;sﬁf“fe@g% beABpai r punp 638 inside the prl nter via
“a hose 639nwki'aIg provides filtered air to

p ri nﬂlhfé%lafgfefméO%acﬁvee*w&mS apdfypelinks g eagh z%caﬁ Rt plckydyth the pen t
requiesttirtfortnhton e tie etwak gord :ﬁgnhﬁﬁd&enz&?ho shdnedik sepvgér. ¢l @@ etnb@liment, text

. | i
wrltﬁa?I g>§ élgx}?ﬂt Ol‘nl dlb EDQ%QE] Qﬁgrﬁa(tﬁ:aﬁl er%c{'t?l 1223}1 a d oh\%eﬁé’d ?%?xﬁ;y&t % tf'eixpm the netpage
systerg, lopg tipne| 1 b ifHRE - (T o emoflisenst, Sgnutesaroreriedgen, @ netpage are
autohRtiGIE RS eI oting b-cdnlierdeitlads@dtiodsSo beapluRBathérRget her with

the %s il ustrage %&P?r trbr%e r{q%g I n Qenr 's:eplte nulgtgrra tltvg fonke\zv%g]ch can be
or repl ace ter a e urr erva

il ot v ot i e e pEn e, A S gnibOH s gommnication beween
the f)@lﬂiln@ 0k &iHﬁ@e tyogat ﬁﬁrexéhip‘lel'hh&ﬂea e Gled?! ﬁm’l Eﬂﬁﬁmﬁ@@mﬁé #nd address fields

b t t.h
oS8 A B S HEEP  AVEL SAE B A o
pringd as @ gellstton whtaey 4 ading Myieble &kt Thectgleesﬁmaingume destrptinn fyeskdred on the
net;ﬁ eRJQ)rk6 AQcribkd e |1ﬂ'dl§/1cm11%@g1@ﬁt§ oiﬁtﬁelnétﬁgeﬁ %pa?tﬂglarf i ﬁésgﬁb\éﬁthe type and

dder 64 e su hin the cas
oG SRR BRI GAPET (e COL BTN ' @wgh g Bl e nepage
systeth trecdpkaig dreerpr§ 3fiput Gia HiRBEpdge. PEE adodrhowetad, &l ekamptehias base 7 which
congstﬂl)rglk H)ghegﬁa ial e;ljtlé]ﬂt of thcscoﬁ'esﬁabﬁd %g{aﬁﬁ’cySCl abl e product with a

capacit or pr.inting ui ng 3000 pages (1500
sh eetAé)ﬂ “st@t?sgt Fgres ﬂﬁgle‘ﬁ%aﬁtp%%oa Riffeira forp o whiglhnls shopvm in Figures 6
and U lasd descgibegiin morelfeexiitbelon, vedile ieSp@andiad Wwish apeisdnalabmpiftd (PA) S®eb terminal

75, blna r)_%ggg E)Lru?%%b{ tTH@ rﬁ%@% pgiﬁgexp Q?rxelgt%%ﬁ&tcgﬂﬂg%ed%%tﬁbﬁSagp%n%cg%otr home, office

or n%ﬂ?ﬁ? 1sg-akbE §psis pNilrglt:Sé d@ndgospnicaigs [secgely \WHth dlts nipege network via a short-range
radib MEKOY. Bﬁkfrt&ﬁ@éi con@iiicitioB ys rEl%fe& fo&l‘ﬂeﬁ@tphgé nkth &k by € [btzu Eéﬁy}functlon which is

elthﬁ' emge%ded Sf %E %Ee% tenBLan or 1(11;3 age apsn‘g%ré gr Clsr I?r%vu%d %)b% s\}a%ara e|> rela%%egge 44, The
relay ﬁl@?t@e ﬁan aBp & pieElAdpy atnkvéﬂ%@bget qr gther ckzvmhl@escomnrates both short-range

andhdﬁtg@&afnmm&umaa@@ﬁmamzer ably, the dye is di Sposed in

t he of .co sui table for use in net
o ST TS Ea: YRt el Yoot B Geaos or oter
serig] a¢raectiery tolfles HOnWiek ttniined n@ﬁagt brintdr gty deyicof a product

it emppd; ﬁeﬁ)ggrpﬁmmy@l tark@ef&{%g %%@@vﬁcﬂ ] S}Q'w§ Mﬁges@\égﬁl £hd described in
ortion of an interface surface

subs [
morg &5&4 ?Q % 1} @dlyto 5%?%%1 Byofigady o gaemypd éiﬂ@?“a{“ﬁﬁ ﬂevs@%eﬁf magazines,
catalpe® dtehurds vah od&%pubficatidng, dlupringd @) higPyedigr @ lbihtyractivé @etpages. Unlike a
pers%l'xjalp §Jn{pﬁttexe th% ﬁ%q!a& f;rﬁlftelr %%' %ﬁa&@ wtutﬁ%an B@g rqya g@ ?ﬁpﬁ&gted adjacent to

t hereon may det ect ed a sensin evi c
an aé"GB@FF de éwﬂ‘ﬁlﬁ neye lf"c%'ﬁ‘ﬁf”i‘sg‘é?ji Yeh agig 2 gsar stidfphen e P EFepledgst table, or near
such as plastics (e.g. polyolefins,
IRB015-PCT
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pol yesters, polyam des etc.), paper, netal or

conbi nations thereof. For netpage applications, the
waemmsomse i s preferably a paper sheet. For PCT/AU2006/000782

Hyperl abel (tm applications, hhe substrate is
theglﬁlrl lg?(ﬁ:cfg sb %(%(nt of delpgr&‘ll,l i{o %? gi%’ It%lsg A5 %% lee % dgsﬁ&oa, qog%ﬂe] and miniature
vergipns. conpri sed of plastics, paper or corrbl nati ons

t her Q@éctpagds rbrﬁfé@ Qf %ﬁ‘ Q)Smﬂtht &anﬂiﬁBﬁ’d‘n' @BBIn€ 1) case-of-use of paper with the
nvenél on, the substrate nmay be an

t ons
tuﬁaﬁ{)%ra%c’flevglvﬁ?)f&ﬂ e e Bt ed for interaction with
a useks sipvan inFigen i tiegretgape pand 0 hintgragts witinibeitaded dipoh eprintedneipage 1 (or

prddﬁUt ﬁé‘n@ﬁl} g c&ﬁr@tgl%ttes thd iﬁt@ﬂa&faﬂpiﬁ b StloRtGan F@raﬁ% %% rélé?lmfhe relay sends
having an id interf a%)e surface associ ated

nt it an
the {pterActip, i Bt Y %/Waéﬁ?aﬁﬁ R bmbei"%ﬁ?i’é”é&n EPPEYPERH ciroumstances, the
pagendfenemendson cmedsmmmg nfe@sadehte 4ppl@etisnt comp@en @ftdare aalmitlg on a netpage
a
iRl L A Ryioh et 57 o DA brdd e riinatin
Prifer descri bed above. Net paee and Hyperl abel (tm) Net page
appl ilaaii Magatvé etmbBodment) \i@Nd, OWeta teaminkd SiEpiage phinGe RE Faldyl Jevice may

coﬂn%n‘iéat% d”ﬁ_"%/c%lg mltﬁrf&[alsoﬁ\é%?&ne ) cQt%ﬁts§ﬁ\9a£eé§£$1ﬁ1n€¥?o%£l 09 tremote Web server.

bove. cations i nven
Re]&ie@%d’é@%trlﬁ @é@n@é‘éﬁ@?e’mg |pyntw‘| byttheanctlprag REiRer gl epn gfsp podisplayed on the PC or
Wb SRkl San® furthdd @rtdratv & tark Kbﬁcr@éﬁfb\iﬁd rafﬁb;&ﬁe@ pﬁ}févxbats@ll dr@WBxude of the two.

((jﬁlf)?le+ ed t;?n\ég %y\(éiiengl\é Igar(lia ccigﬁ/lgeéa%g/ n§$1e1g r1ne tg% ?rgft er embcr(dlment by being
usegfin Sprjnetidyy Wik higlespeesy mhroﬂ@oyromcuamcpluwmal(wms) basedpfokiet (Memjet™)
prild@s. 3R e q»@dféilte@ Gori rb@thmﬁ@&hn&dé? I ¥lativB! Lf[fg'ﬁ\?s @tahcplﬂgﬁl‘qulalllty prlntlng is made
even nos

R GG G MUl GG B SQUTo B B Bop ot cggorisis of

a tiadigonplaisgnagarit.eneh alHoweafdatter-siza glossy gigerpringd hulteoidp excboihrpides, bound

togb&éf&‘éa%& &%ﬁﬂn%@co&%léﬁn&lﬁguce the need for external
ref erence en attenpting to understand the context in

whi chtREPISP BREF F@’é"“é 8 éTd?”H‘ﬁ AtaE a0y o qsebapd Infspnet qgess. Cable service
is gqynikable t95Papi Bevkéholds i e Uatte. Stakes, abd ¢abk n®oaMBIWee offdtidg broadband Internet
accQ{s ?s%@&fd? gvafla@)[e 9(3‘0 0 Sfl?l%senﬁﬁe ?tg%e Er)f\?ér e a%gg}l)e Swifh slower connections, but

mput er 1 nt er ace Int surtace,
wif e Adivery tipgeiyrad toxpr mige fupke- Wdred He BEREARHE™ FBiE PBRlEbing exising
codsime intkPand flastrip@inisi, I‘aﬂt&ﬁlgh 1L by3trRd WAl Bpelalfe ror€ ERAY el will therefore be less
acc%%éotle%n Téggsu%p é{ %@Cﬁ %th&%glbpd%%e%g etBé g) ge)@%s%rr}l is hosted on a private

propriate sen

intigpeb AR Nﬂcothehmb@ﬁ@ﬂlttwhe G?YE’ag‘E Wétewﬂwﬁt@# cé‘raéﬁlé’é SOTPRAPT pferomputer-enabled
de\ecfépsﬂdﬁi@a)jﬂuﬁdrm y or | nvi si bly, and | RB015- PCTdef i | ned in

>S/|ug|h etpa utbﬁ%%on sljarOVﬁrg q?ngrq lfile %%tge?gg ﬁ%tgvo%oatrﬁpong ;truﬁelc'i to ??(;hger print-quality
pulrhafﬁw@frtel netpngn grnmr$ fPenpodigl pnlﬂpglonsm@deztlmf;ﬁmu@mat@ylm te mybsaiting netpage
prn@t&!ﬂtvﬁ' foikdadimg ARt hﬂﬁca@@@%teﬁ&%r&&%ﬁ B8sohd1BedBMBR&Hons are filtered and
forSur rface, anchi%ﬂ?1 Cglhl Fmatl on can be retrieved based
orpitefl aggorfing fopndividial v B8l d by a sensing device used

W t h A hetpapepipedcas be ﬁ(&ﬁglredew&Bpporrfam;r meberafi pdnkyasd a pen can work with any
nuIﬁl%I* Bf 1%\{)%& }frﬁ{érst ﬁiktﬁe ﬁrgﬁrefd%mrggntaw 'eém %ﬁt}f‘&é 9&1 lﬁg § umque identifier. A

initiated t he nput er system on
hovsehald ey Pa‘ieﬁ‘ CPléegfp%lr?é & ctr%si nefRege Bpsy ¢ 6%81g§ed ) ?"’él? E‘E‘P‘feb?f the family. This

allwistelichtuse 16 wahame digintt piodig. withnredpts tdd 8fyREd pblidatidngerveri@ application
serift page systemrelies on the production of, and human

Interaction with, netpages. These are pages of text,

gr apht BEPEHEED; °%§@sbe§?alsmeé Vit & netpaee megisiyation prever 1hapd linked to one or
moW]iaﬁﬁand&cédufftﬁ Thid LIRS G-Fxbmiﬁerd&@)bynibﬂ@ @Sbe sédtfeBTalMbriz@ using the netpage
per} E\E/ei nseI e re%ls %{I:Chrr]l sgregecorgpsalreg %elsﬂgrll(atu\é\@ !:a%gred%y lélztl)lgt})aaggtpenavlvllhy a previously
registered signature, allowing it to authenticate the user’s identity to an e-commerce server. Other biometrics
IRB015-PCT
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unai ded human eye. The ink, however, and thereby the

coded data, can be sensed by an optically inmaging pen
waee7nomesm tted to the net page system | n thePCT/AU2006/000782

preferred form active buttons and hyperlinks on each

page can be clicked with thezixen to request
can;asp §¢ prad iogprity idgpHn: Heversiop Rbihk Nesrage ksn sqcbl#a [ngSFREipes @Rmpyerified in a
simil@ vay BethdpkgeS&isiation sdritr.one errbodl rrent text witten

a_nhet tomati o

y ha}ﬂ ouéﬂl p netpcag%g %?e? ma%:’ gejl?er penodﬁ:a g suc as e ”dg r?ewspapeq without user

conver pag e Sy
integetipp) iirgn Penorfigured neyer t¢ fiqlives gnsolicited Jnnlmdﬂeh lteprefémdrf@m # only delivers

perﬁﬂlgﬂfﬁdﬂg ﬁlSscﬂl%G of S{Eéi‘wi@@alﬁloﬂiéﬁ Q@%s & Bis a&aﬁ&m@ in6tBdgh Yrinter is unlike a
veriltl e rce ns .
o S A D PR T NG S1ephong mamberor e

addgsi-nt ed net page 1 can represent an |nteract|ve form
4 Whi cﬁEﬁﬂaEQ{aSTgmhk@gTéch@_—y the user both physically, on

the printed "el ectroni cal |

oI ot HE ST eme St A igas Lyprgn UML) ciss
diagrire Ao xlasyplagrais howists af 4 Re gl etgéct cliisoss rRpmedttd iy nelaignshipsrenditv@ kinds of
relaﬂgxgﬁlﬁssa?e gﬂ lﬁLrgs% hé@ qzss@ &ﬁ%gﬁnh gpﬂgaﬁlegons T&Fas&%ﬁt@cﬁgr%resentsksome kind of

consi sts of graph at a rint using visib
relafipybie Geraes @l e BFtWFﬁné’éFtaé%es af eere. e%ﬁ?nsﬁﬁhza?ontr%%@gs agtual classes, and
can(bs lnn@rsﬂodich the Blllewih@way: iFlaelasay th@gip 0 it Get PALY@®bjects of that class, and class
A 19? g %%r:al% t 09 Q czassl, % ?e\li}l Lﬂpl&qelﬁbgeﬁ :"ggg]fﬁ Uﬁ&v&éges![%g% dlrectly SII}PPOIT second-
OYdEfa‘?OEi?l@l&I af CIP%SeSd’é%SFques the type and spatial extent

(zon Q)ackilflasﬁﬁ ahwh it € Ee@ﬁﬁglélﬁbeﬂibcﬁﬁﬁﬂ&e fidmeedf tHe @¥bs. ftlcaltﬁnsw list of the

attrRHttest oc% q}e C{ASS se{)ara e)élar{rg-l tﬁe} ﬁamte %}; a |hor tz}l Em an% aqa%ﬁhe ogerzbw{m 09 the class,

I npu
Sepwfﬁd i '@e at‘fﬂbtrte lé»kbmahogzonhé@eamzlmbssma@hmwhlddplﬁoes Jpovsts, operations
areh&eihRcippat i al extent of the correspondi ng graphic 8.
AS|IIustrted re.2, the netpage pe 01, )
O of AP R i B S S A AR PGB Dot e end with he
muliplibity] e5be pdse@dhtiom Tho ddautietdiplicityal ow, Awestdeisk () indicates a multiplicity of

“m&@"‘”l@%ﬁd (erndfé tE{achaasQ@fa%r@loptfbgﬁlp Lﬁb@l‘ied(vF ﬁ-})ns n\ﬁﬁp and is also optionally
printer 601. The netpage

e e e W e R S BEE Hespr AHAE g e sgsesaion
assqogation (isrpart-a§)f and i dwn A degregaveend Bhie Ppniatics lind. 1 €l €SS
and 9&0 ﬁ z&ﬁﬂ ?e?at &ﬁﬁp {Eéﬁbw&a@ntapg so'ﬂgil&%giﬁ n%ﬁ&o\/@arséés,\()&nﬁ an arrow

a shor g ort-range “confruni cati on
(mThgfqr%Pfaf‘?ében 8n$1ﬁé”hee%eﬁ%¥§’éatﬁéﬁ%rk by a | ocal relay

f unctwiena vhss aihgrics iseiokbratp iksrasidsiedadrdins] ag clREwWhideB duplicated is shown

ﬁ b 1 0
with & ?fgﬂreg?lllet mr%e %g%?%lg 512%511? [ﬂl‘lch Jeﬂ{w% it p[¥ 18 %hé)?llg gﬁtg) %:/tgl%uteﬁ ong/ where it is
def’B -provi ded by a mobi |l e phone or ot her device which
1. 1i nCONETIPfAGESE‘S bot h short-range and | onger-range

a% zltrg S%Lrllr’: e (i\'gn o(r)x r\]v%wh z|:1 He&‘{%?ﬁ nlaeJtS\)}é)1§<r1sgbu\}\lljlc ¥I§ea provide a paper-based user

mteefe%ﬁe@blﬂsm‘iﬂlf@wewnasdlatemewmsher serial connection,

to t hene %? M toes ﬁﬁlﬁ@lpager{&t(ﬂﬁgﬁrf% &ééioﬁfmﬂflblf %!g@b{ with references to

print of
o G BiTE e o e QOB S PP BTSRRIy @ emaee page
servep The et &ichiptive ldeswibes ‘@e wibible lay @it ahg [conieat of the @adepidklgiilg ltakt, @raphics and
ima@&3. ﬂ@l@&%ﬂb&%ﬁwlﬂbxﬁ&@ Jﬂ@ﬂ%g@ %ﬁdmm%l }Ezﬁéhnks and input fields. A

cat ,_.brochur.es and ot her publicati ons,
netRsE %P%H“aélfméﬁ MgHe GhAIorPIEe AL P ifE eFaets Q?é%%“ﬁ‘&@‘&apmed and processed
by tokheipge spstgper sonal conputer, the netpage printer is an

appl i f

al ac SRR, Wl GE I o by PHATRASAE bR AR U By e tong
othquﬁeslg%aﬂ pagesdpbeglistingyished, jeagh nefpage;is %ﬁ@ﬁd a Wy page identifier. This page ID
has bufeadat gredisioh @lligingudh b&ieeeh a hEPBAS G dTaethessehol d' s
meppipat of departure for the day. It also cones in

t abl et op, desktop, portable and m ni ature versions.

Net pages printed at their point of consunption conbine

t he ease-of -use of paper with the
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tinmeliness and interactivity of an interactive medi um

As shown in Figure 2, the netpage pen 101 interacts
Wowaoh/003962 coded data on a printed netpage 1 (OPCPAURZNNEH007S2

item 201) and conmmuni cates the interaction via a

short-range radio link 9 to &rel ay. The rel ay sends

the iTEPRERG e FaeeHescrriPel sRedidet paigucddegy Ehates ifenifiasghe unique
page®@h wihith @rappeatsadn €Harebyl MdiRPPT idpLifi@tle @id &bﬂﬂ@ﬁ@ﬂ%&ag 41408 dentifies its
owh? g&ﬁm’?&{tﬂe ages Epaga% egstlgs of 1@ \Agsoagéj&egoglbéﬁelg' ﬁcﬁg\q %etallobe{og

I cat1on conp runni n
appl i'@s qr?)larlr%eérm/@ﬁaridsabmm@e e Plt}’a%ﬂi’séﬁe yhiclyis nnﬁtmyi—rqﬂnctwe such as

ordinkdfy bajse Maﬁnﬁ’@@%ﬂ&@xgﬂm&r@ BvisiBle g th@hﬁﬁan@?e b0 e easily sensed by a solid-
a%l nat i ng pri inter. .Iln an alternative enbodi nent, the
statgel

Vbt BT o AR f5%ge printer or relay device may
commihieg Etsensedi hyae tles/imaget sapsbrae Hie nefpage pampang thapqyl dete &t tiagmitted to the

netﬁa@é E})«é@ihema {hB QLo ﬁbﬂ)a@ ﬂrﬁﬁlalThQ ben' 1€ W Bss A6 céﬁﬁ%ﬁg’ces w1th the netpage
ted to %el ng printed

m{ceﬁ é/la g é? SZ{@I@«% ba]dF ﬁ]lnlé II aasla{e st.tjgﬂenély %all@éd ngebl aér}e}légad ‘i]_.}ﬁ tlteﬁ)én can reliably
imag@¢Catdgast\bdtag evepiomabingledlidk fnuthd fees. 1t intngoigmnt tha mhecpamreblgmze the page ID
andSfokifidal bn Qae_?ﬁ gltefa@ﬁclﬁeflthtﬂﬁ%g PIRE e BAS EHon lstaiedl] 'ﬁa%ygrg erfh- correctably

age systemis nade consi der

enCB%ﬁ\f’é’\PAﬁQ%W’fm P?ﬁt‘atuﬁg’leﬁnbtf’ HPEdeBBodi ment by bei ng used
i N cOhp oeebd wige seivemahitgyh e spig@chagy it-ned fechhpRBERpagepdllowing it to
maﬁ%ﬁt ﬁ&ﬁhtﬁa&@é@f st‘sg h%(f] u% fo(‘ 'LH ﬁ(%k(st mtl)le %rgé Hésgrg)?mn %or each printed

he preferred I's technol ogy,
n“%%@h speed and hlgh quality printing is nade nore

af f orma bél'&loiisﬁlp CRRSEINIRE §5age |d65cﬂ1ﬁti$n AhepRE fReinds 0dna theaprmted netpage is
sho@z?ﬁxﬁ@%? a‘g #?él P &@a\%ﬁ%s gl't thaypéilal% lleép%rg]ea 0%11011% e{A#SS{‘hC page instance is
assqoigfed @iith Btly the @qtnﬁswmﬁsra Pmtﬁdnlt a8, if oy e netpAgoRserhoemested it.

Si dess smrﬁdmg@getoﬁaﬁ mbiRhetFREMmAYAMb BPdsdoBiReRih a physical object such as

I|n net exploits t e
LA e N R S TR AR
1 2Cabl é'EB@ﬁETéQS i s avai l abl e to 95% of households in the
1.24ni t ggy BhAtcynterdNd cabl e nodem service offering
br oag’gand I ter net acces al.ready. available to 20%
of t %%refe Orl’r{lefaﬁ 1d8]11? Fﬁtierre%%,]m lg%lt ﬁrﬂ)é?‘r%laréltb\ﬁ lf)%non of that tag
witlgh theesgiog.oh re otay el containtilagsi which|relaig e thehebibny @sraywholerve ® thdidg. One or
moxleqmgfms' xﬂﬁgﬁ)r %ﬁllpiet s)fgnallar}ggeggmn JQQCJ]SWQ@ féx%&iea iCaRlL Q” a function

u3|n exi sting consumner ser
aswﬁiﬂ eﬂ f”& §1 of fie e yuthafhjspnsing B%rcaﬁaemwr 1sfeg fog\fespription of
the aﬁr‘gd)nV\AIdethQRQi‘e&fnﬂy efob exainpis Sill@tiep bt PcBvel rf@MLED when in the zone of a
nyp&BRSUMer’ s point of view. In other enbodinents, the
netpage ﬁé%ten1|s hosted on a private intranet. In

sti | S StlheemapHendy fwkined balave nrrcrrpfertrd embedives, pash e sqngsains an easily
reca@fizedl iSvafigl @ruciORPUICE ﬁldsﬁfun&l Q&EMBIQ rancEsﬂﬂ&Iﬂ Bktsde )ﬁhﬁiﬁisz,stﬂg B¥fect of any
Warﬁ%dgcee rb&/ Iﬁ%ts\gl\rg?c'ﬁ\l%;?yggg (s) rI]l % rgc%g ! ?Qe ta%sl pre%érgbly tile (%he en{l]re page, and are
Sufftfi*eFﬁ%t siglh annd; dexsely atingadatar @ﬁ@nmﬁ Inl@bbalg@e pirlpasﬂtoev g even on a single click
on ﬁef)dg@ dt fs‘&hpdﬂﬁlb'tﬁaﬁﬂﬁ b&NScoiR tﬁjzeéagé/ i1) ﬁﬁ Iﬁﬁﬁdﬂr@te'v&?inkei/act‘idﬁ with the

ri net e printers via pointcasting and
Pagy 'F‘feg%eané On SStFtalgﬁet protocol s. Personalized

publ ﬂrtfamrﬁf@r@ epbalinien, theregidn wrvdhich @ taye¢iere chirmaiesowithian gntirapage, and the
regibiObl AbdAbh tﬂéﬁrls Rk L}ﬁétym&ls%ﬁl %%Qge% 'of%@ﬁag& mlgc% the tag appears.

@gnf%%?r ed ttﬁe ort "any nunb pens,
RHF- O SHO Buthise R te& ref?é*t %5% ath Rrpif rsgbregm of p@age or other
surfae dfoeesample, iitrrph eineidé aili thizonedEah infeekidagRmae in Wideh dse the region ID can

due&?lggﬁ@fym%&écmeeeqemeﬁ househol d nay have a col |l ection
col ored netpage pens, one assigned to each nenber

of t Hethe RFFaTgd form, epchafag Gomiainsal@h bils ef infosmatign. (fibairggiog ID is typically
allochkes t1p 1000 WitsOthd thaSrDvik fekyt T6a% @ad thd @mAnIRESiB 8@ @ldeaE tb Babk b0 ssuming
IRBEGPYEr Or application server.
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A net page pen can also be registered with a netpage
registration server 11 and |inked to one or nore
w@aymeeszar d accounts. This all ows e-comrer cePERXIRI06500782
to be securely authorized using the netpage pen. The
net page registration server ?&on'par es the signature
a tag;@mﬂw PEe pBSquaﬁ.@nqL}eet Ed:@téagﬂgﬁqutw rgumsg@, PidR e &;)24 square inches. Larger
regibr® gain% SefAd Soh@adslyvathoud knk@aing ghe |tdg Ib @reéisibrharnly Bais@g kfafing regions
and lilﬂc’agr r !l@g)r{} ‘édbﬂlﬁﬂﬁ aI érgae z usel%br% gllp)g{ cllinglrent regions to be
uiguelpidertifigd. A version of the netpage pen incl udes

1.2.bi ngerprrrﬁgpgﬁcmebd]gg verified in a simlar way by the

net page re ratio serv Al t hou

o1 e g i B3R B aie S8 iRl RERR Bipe gy 15, 9 Roct
Soloyewsia s yw!dt Brd\ehcodesiehits pansisting effft dodawords pf 1@ arbitypmbols each The (15, 5)
codCNRHA GUb S EnBENeGbrs Eo%qutjre'cfégﬁer WS Rdrl, Gk lit€ ol ekhBor ABinlbol ekrBr rate of up

its preferred form it only delivers periodicals from

tﬁ%ﬁB?&?W?%ﬂi or ot herw se aut hori zed sources. In this

r esp&ah 4-bit lyenbnkeit pagentpd inatspatialiysohereni wag iethé @g, andibhidymiols of the six
cod orcﬁ Mtérlee@gfﬁﬁmly Wu(r‘ ﬁ]le kag l\ﬁlis%thJLegthth bﬂl@tyerﬂoy(relh( erft laflfe%tling multiple

knows t el 'ephone nunber or enmi| address.
spetfr e @WPER#%R@HHW ELERbts et anfg iy n‘P’PPéf of symbols
in aBydht &idevosd, dhesadxinigok thslikatihoad tititfeibast civadted berfgfiylcamguage
( UI\/L) t
é{z}? uﬂgbie egrglgcggrgc(@é (%8% Jzoﬁg‘ &Bgé ?sg(f ﬂ{iﬁ lade ot % :(%853 Rgg dS%lo‘?h%B code, for
exaIR}plﬁdaS e§¢-Selemaent G084 ik gg)rea?reles(gfreqwegtth Hisame or dlfferent symbol and
cod@sD Gt tan QRS b&ﬂdcc@@ﬂﬁ ra&hff&aﬁ kst co@él saéhSﬁCbl @h*o(ﬁjﬁonal code (see, for

exam he icker, Error Control Sys or 1 1ta ommumca 10: an tora e, Prentice-Hall
1%’1? ?e%e?tssws% hs? | ¥? atl ‘HJ S ard O%SP

ances o0 genera
19973 éheapré@ts aEvhidl a heteinduparporatgdhey refarﬁncb degialier st 00 d | n the

foll MIHQ t port f‘su@leQJha@ 3nti:r§ct1tmh Q4 Bttaégéd Aok BB S&hsiff device, the
i cl ass

s P IS FOH OGN R RGBT Q LRI erlied e resion o
at ot djentTitve itUMpositivesl. Aot rediined diagtersaffipofield. sfedon dbthelemsing device is

ther@?@lqglﬁhbtfbgofthej saz@and%F ﬁ?%ﬂh% sCI asses. Each class is
abelled with the nane of the

12 Wg $ a_rectang

I asS9 UGBt ains a list of the attributes of the

cl as§igus epstoat ecthgf4 onth¢ foem Rbte 72ywith foar perspativel tarkitn &, The tag 726
repr?géo A tt%{!l it Regg Si}&ﬁon@?ﬁﬁc@g ﬂ49 T a?]gtaltozhﬁo glltsa% tag%&;?e@gn?stegéﬂ ‘one” bit by

e attri bute ori zontal |ine.
the prespaee of %Wn%“gmfﬁfeélﬁd P 6\/913“"??6%%"&6“1’0 pzé’i"att%‘totﬁ(sth%ua?ence of the
corrB@uiling nckedot. atgureAft ASBOL s@‘ane Qifind 28CHT akA t2S, c@nthihifg all “one” bits for

111u:Jtrg*vn lp{ﬂﬁosgsv\ﬁ W?d &%@3 thatqget ﬁepsﬁé 1!/6%&1%6?3@1% Aeggneag‘iphb%i s%é?«%lrbeﬁw’]& adjacent

€ ass
tagsieurs 3l SPQYYSWCIUP@ tlbwe)f 1%‘%%@@ é?mgwor(dﬂyz njinigRce Heldef vipw 193, which spans
the BibdobdlqVf twitdgy. Of "many", i.e. zer o or rmr e. Each

assocj.ati t onal I be

is a;blgog o@? ’i7§)nael(aJI%y Oparbcold? d?b earareere a c%dmt}henf (ﬁieéato produce 240
enceded bitsoThet thies codsprds B rieteriegyed Ismély ‘mhmdbfeﬁg ¢h @rdrpige resilience to burst
eno}snﬂésﬁﬁhgaaswa&t 1390 raﬂgaﬁiré (1178 aﬂmqéga&nim ’afl(p th @zm@r t-of '),

vvn at th ator e
1 e AR O R LAt RIRCRT B % a7 Gopffor s
growgs oftagehingt fradne sfradtuésrtpt reamnbed targee This wist faverinka Thegnuspective targets
allo@vta@ce&lgr[mﬂ@ftag?s@ ﬁQﬂ@rQaréerts‘ Mh@ widd, the generalization
When a cl ass di agram %oken[ftdglnt nultlg\ﬁh
d| ag grlihauen Hhipe E‘F‘%%"é‘t"%ﬁ“ é)ﬁe“it"’é‘o“d PP A Y IFEOEHHIRA ofne fur possible
oneatattttas brakk ta‘.g,llblaﬁnmeo the seaubdr, thugrestin énvergiiomnis doxagnalmxtmmkddmg orientation
dat }l(ljfnt% %’c{éa For e&T‘h GE%%%\‘&Q c%%rd@t&rﬂeba%&gd §bn4h¥t e\é\éﬂetageoriehtation (in a
rotat1ona1 sense) contains one codeword placed at that orientation, as shown in Figure 5a, where each symbol
is labelled with the number of its codeword (1-4) and the position of the symbol within the codeword (A-O).
IRB015-PCT
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Net pages are the foundation on which a netpage network
is built. They provide a paper-based user interface to
w@oibiosisezl | nf ormati on and interactive servi CeBCT/AU2006/000782
net page consi sts of a pr| nt page (or other surface
region) invisibl references tp l.in
Tog J6QERE Bep 697 of HreoRgBS SRS e ORTE! GELRIR e devord can
eithér Sorfiaid NdiilebRdndnating v bt it hsyhekfyst sodaedrpagtvopigiedisengich codeword it
is. TIle Elft(g'% ero dhelt‘?a% Eheeg\,aﬁ%e qlgtsif s%%@da&%nﬁﬁt%f Ml}eonle %ﬁ%rd ﬁ?éqlulred then

I nc gr.a hics an
I

at mom\ge@de‘wds 124 hedeee SRR depAgT L R g e region D
not B@Q&‘ed té Elﬁhgé ddltﬁﬁ 2Kt MASs thikyopig Idbdotddsat thastatt ofMaptidke f Wighirdsstroke only

the Fctdgwcgg F%gaérgngt EWE% smx nt gsrl]rg%%%ﬂ&‘r%ge t@ltrjlr :%@%go@mhe éansmg device
chagpeodedsad ptg:?lct@lﬂy;wm apsggl@ ch}yg)p@?ﬁde ‘&typlﬁﬂllé n‘ﬁésttﬁ)gf‘g%g‘)dﬁddﬁr frame.

shar g fsh%ssfﬁﬁé'rﬁ) Elﬁﬁﬁse d}ﬁtﬁcﬂefsﬁgch@ntarghb\éﬂc\gether dn@ imstchdwely on the data
rou t

reprasiegtﬁtioH&m%Sﬁ aegm er ng. 1@3t cﬁslg e%clﬂ‘i)lt v%ée S(Qr 1-b1¥ \%lu% is t&l%lcally regresented by
an dxpl@itiglybh, @¢..no B N@uepalgeeSIBIEﬁdﬁaehe@b#eﬁqe @? ealt/phpﬂeiﬁnem hat fge data grid is
Welp%%ﬁlht&g %cﬁtgusbaﬂgm&{]grﬁ 1/ 6 Mlidb B @il AL }@fspeﬁﬁi,te ARa@adn detected and

subgﬁy&fleat&ygfpﬁ‘ﬁc;e%ggug?g gﬁtag%g{)] glg '}Wgw aig) ?ﬁgﬁgﬁ%% Lee!l;etcetc 5] eacﬁ tag data must
contafhi acphekeppegran,nd thise elst b¢ redupsiraty ecodadi atldverckdyle detect1on The overhead of
sucfl F‘;glgcg {t!:r){s %Qﬁpﬁuj §iRovi8a Bfi%h&l@pce%ﬁécme' tets. VAouk 8@h schemes are

identifies its own position on

t
deseriba¢ in the@repeat applicady @ PFéd‘{l%PngT agplé:ata)égg}l"@g gg )%24 %dr lé October 2001.
det al"[|he ReingsheniT @Y Sof Afgere Bt ishvtve chat the isqubreange 126 s by wed teelully tile or

tesselnte 1e w1 né{t&aplsl%i?'éx}’e&% aé)\ﬂﬁé ﬁérgﬁﬁrf Er ared-refl ective,

r-1n rared way el en,gt hs are e data bi
vl shbphEpiEd ﬁl@‘??&ﬁle@y@e Beineerrhemenderaipeddenil serodr siele data i
usn§g0ché ﬁ&%@% @r AIREELOrSBMFIO indiffetitiadsd nitpjot@thdyatrealfoiusd @ts of ifferentiated

glyﬁlgqo r%{)ﬁeien[t ggl{a %X or n%uﬁi-bec values g&h @rh? é’e‘[sI & %}%ﬁngltﬁ%lgtg% & the present
appsiyegts eamrpe dinetPed amélafrtlelslfcw(ﬁé@%”@qdﬁﬂ @FtObeTFf@l pen is

1.3M reITﬁgﬂEm@Egml cates VVI th the netpage printer via

a shart-r o |i s, are sufficiently
and OIB A gl@?eggcg 81& atn%% rk ceorr1131sésa# a Ighes ﬂnﬁ%il sgt of ?T%%el page servers
10,atetraga seisatien tsagereﬂt b rmeuvﬂgeaIDs rsen@lrse 13| I}e&)Rgeofr‘PPhq&}@npS&Q’éf s 13, netpage

puth'i:at o selVIRAL R ernB@lt 73, REpaRERinteR GO0 Bk ZBlay dt@icdd ag Conhdtediifla network
05|t| on on every interaction with the page, since the

19 F‘Yﬁ* eyibeclptegeh 3 Shop RFESs . Tags are error-correctably
e Ncoded nkpagamdeistritioe sarpal t isal seryert wiidhrreaotds radatignshipsplpeéveen users, pens,

ﬁhca’uolﬂ@ aldG BRI ond qg@thél‘@cryva%fhofﬁé U&rﬁh@&t@)rﬁjm&ﬂ@ It authentlcates
ade nstance Tor each printed netp al.l ow ng. |
useﬁﬁeﬁnﬁ 6510 LSS R DR PF St PP Ay (et 1 o provides

hadfitile feb@htion isdtvitdheAp ageaibee geve,pd naprgé prgeemrvir Pl imaineds persistent
mtgnnatp ongdg?ut -é-ap%g d%sgl %Bﬂs %Hds g&g@?g&%@eﬁﬁ n'étpfgh o RaQ&K mcludes any number of page

escri ance, and rinted
seriat, [9aeh éandbngmww Pfrpageu ipgtppees. SincT B @ags SPTHY @ FBIPRIAT eseTyipRAt Values for
ea@%a@aﬁsﬁan&f chéntspsfublﬂis ﬂdpa@&‘ﬂrﬁﬁ@ Qend @EpHFe fput 4ibectlyl foghe PAgEpriate page server.

i nst ance, ssoci.at e r
Thme}gg F]er‘ﬁf 1in ﬁ{pée afl¥ such lapu rewl\[g 1o tge 3es<ir1ﬁp 100 ori; ?% gcglg lse rgrll Vﬁ

I equed tneigage D sgkger éh elloratds mioannglij ABs 1 OIbfi?ela‘ES‘ﬁ angigyqyides load-balancing of
pagk%&pagﬁg»ltm)ﬁu@laﬁg s@,em@ssom ated with a physical object

ts ﬁghpggﬁ%aerq%fl%ﬁsgs §1 gqrnet bggéggf ﬁanéht&sgmp(i)&\@.f eog su%ﬁgroto resolve a
nepapefpagdD 5. idto NETRWGERAGSs of B¢ hetage) pdda saveChmdingtthe qerrgsponding page

ms\% gferred form each tag identifies the reg| on in
|

ch it appears, and the |ocation of that ag
A netpage apphcatlon server 13 is a server which hosts mteractlv netpage applications. A

_T

netpage publication server 14 is an application server which publishes netpage documents to netpage printers.
IRB015-PCT
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within the region. A tag may al so contain flags which

relate to the region as a whole or to the tag. One or
woreoog/06198y bits may, for exanple, signal a tagPGERABR006/000782

device to provi de feedback jpdicative of a function

associated with the i medi a area of the tag, w thout

t he Negiagd sAyeraien Pe BosiRA 07 f ety of pepierk Wefa%""af@%%%wa&hfawﬂs such
as IEtMB GHebv&gJPﬁukardAnﬂl Sﬁrp a@ﬂlpﬁefdtp@)éervérofan exaaepdugently loh BRinglahest, and a

smgliéerver ?afx lbvt?lstr‘% %Q ov L E xe(ﬁ" hlc;'%t - PO C?; %pﬁ% ﬂ%ffurlﬁtlﬁﬁ{ﬂ? fnlo{lﬂéﬁ ‘by netpage

&ore °cl ear

servens; @ﬂdemn@dlc'éﬁ‘dhﬁjfun@mahtye@@ ofl Ay theolt $6Fiss 0drfhes Bage [sgFver, can also be

providEL QL EHy Z© & ndifA¥Sdp \Aﬁlﬂiﬂée sBdnldd @ tnbtpRe Witk [T @lc@lSputenivbrka@ition, or on a local
detection, and ich assists in mnimzing the effect

“any warp induced by the surface or by the sensing

1.4 pr odelsleTPIhlera@% preferably tile the entire page, and

are ff Etb&la ﬁlmtér%Oﬁm |ap}§15}fie B80S %lryglﬁefd&ﬂ@&ﬂa delpade sb44n and prints

pen can reli abl even on
netpdge HgFERt PR gergind pe ¥ %asalémnﬂtm et 5 RS F oSt DA PP B and is
connt@EI0ghé Ttpageletvokyi anBwardupestht ingmetoideady gip g broadband connection.
I nt e&%ﬁtﬁ]oﬁrfde}%t; Qrzdts&%rlgl%gﬁngs S a6 eolgtheemérﬁurye E}:@(ﬁgtba%g pﬂuﬁer contains no

stateless, | n a preferred enhodi nent, N fun
persifpit c¥prage-t g &% ér%erc%lcﬁ%“F‘BTéjs The toREVaR lérﬂlﬁ F"énpgfﬁ’ge etB?%&S ction
interhdfi@ely assPack bhdaine e theihelp bitee disdpuied ndtiner @Eoseyvers 10, independently of

th the page I D of the page on which the
pam?‘}mgg%ﬁeﬁﬁ%ew In ot her enmbodi nents, the region to

whi ¢
a t abflemelpage Britiss Fecpies vbseribe] RefPageyoSmsRiE §PB Regee %Pbb%'ilﬁ?él rvers 14,
Eac@&ocﬁﬁdﬂﬁi& dstibftace twd:@di’tseﬂ(éimgé Btyodtst ardlaie fabneitdad imapdiobjects which

popuﬁate the %ag?s ecau%p 0 pgrtscgntra iZ3) 1on aﬁ%e o’ﬁ%{%ﬁe’wﬂauy‘{%&ﬁh {5 Q%ﬁ'ﬁéuﬂ? subscriber

cah di‘re act
and g aeqmmtcast 10rﬁhet8ﬁé°f]£bﬁ@f1@r“@e\da tflwmomé%?aﬂﬁgetsg@jerc?fﬁ& aail freeeropgscts, on the
othephatn@ afR¥f tyidaf10hBRd WA othel REbsErBEE,Afd doDrd BultisaRit€ @l dupscribers® printers and

. "ated?l&)lto 100 bits, the tag ID at least 16 bits,
“ea'BPiraprraF’ré’agreé ffhing bits are allocated to flags etc.

As s UliengtptRBEATPCTaver apfintesn di SsEmeltation opdgcumep equtent into pointcasts

and IntRasts2 Ak8- Rletvideale béntSHP PO liScuferdt® PaN1aPduBe thRfprivier kdws which
1024 square inches. Larger regions can be mapped

multiegsts Ao QSFSP % t hout i ncreasing the tag | D precision
Si npDyeelthy pristerrigs @iziMed ihngomeay weslapmy andighsects ThedeigOhddocument to
I 100 (~1030 or a mllion trillion
beph&lg(iﬁ ﬁ&‘g{ d?ergﬁt regi ons to be unl eléf ifﬂ@ tifi edki
1.2.%h %@te@a%ealzesﬁ%wnﬁgdfi HdS¥a PRgTH ‘?‘?t‘,y? thsigs of tie sheet. T
contind &pRtedpa@ clateodfollerk e@)tuﬁdﬁﬂﬁit kngiresaididieg MagjetV) pénttedds 350 for this
5) Reed- Sol onon code. This yields 360 encoded bits
PUT@Shsi sting of 6 codewords of 15 4-bit synbols each.
The ThebprinB)e rresdks cansistsvet tup deconpisd SipeesipsiEsizatign of page escriptions, and
expAnSibd ﬁlﬁtpﬁl‘i{mg ef pa@@%@@ I'the réste?lmalget prb&sstnC(iR@l) a&tmst@ﬁ)f @e or more standard

s RF il Fpbabiel o bouTEr Ay URERL ppeeson which
eXpam,ydlthem atdygint pegs inmed it fvel tanendyodheonigéd Wlﬁ?eth@sm@raé@dfé\ﬁhwp@stheads in the
prinfdn@indsNt €r I eaved spatially within the tag. This ensures

that _a burst error 1{)an er or affectin

spat P%qt?rglnoéar}aale%m I Prffgljlg ﬁﬁlﬁ guion tonl?rﬁllt %Srﬁswgllllg sahsorgtive black ink,
althughliod sstdrsasglid otherdisa emptjn hras rof b ivher Alﬂfougymb@em haveamgre limited
fundB Sét;ﬂa&ﬁ@ ifted h&byss th% i Riafih & ngpa!geskel i hood that the

erro y corrected. Any suitab]e .
or 1 oA STHY BRRAENE D B S5 g 56 B i Mot |sprcialisad negpage printers
ma}(p]:ﬁt onﬁ)mo‘i@%aﬁ&ﬁ Qb Gadhers gibis. BaoiﬁmipﬂelaUpmrt% st Sl sortoetype, and

sup%m]s & least otne a§ rt%ﬁm srchemg Sahd g&qy Qg ?n'él#? Yor e\Qéht snrchE %?)ec' e tag Emap 811 which

e ren ewor zes; anot
desqribepahe tegrtiling ephénfiecaciupity qaefdrfel Pt a desgent éftferﬁ%z&gw%iated with that document so

thatGRAYQnbHts @BAdan 6B ed1$ B rpréidl
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exanpl e, Stephen B. Wcker, Error Control Systens for

Di gi tal Commruni cation and Storage, Prentice-Hall 1995,
wo b@7oasent s of which a herein incorporated bRCT/AU2006/000782

reference thereto). In order, to support "single-click"

interaction with a tagged redi on via a_sensing device,

t he BeHsighotevibe actpigs tPrBlE sBiSedisgans oteflapfing @ruerrelied information
mair@iell bea fe@igratith seive 11 biethehe@bgevie®datkno matter where in the

regi at orientation it is positioned. The
15reqdﬁ@@%“3\ane er of the field of view of the sensing

devi Ere aptiye sdneingdeniecol the heipree Y8R &Ttynidaldy spen &0 lankichs peingiity gmbedded
contl%flertlbﬁ i zﬁ)@zsto ce;ptlge aad E&GdeSRerﬁﬁdﬂrt@S Frbig WIpBeeDda SNANE séhsdraDhe image
st 3okt 5! S S Pt PLRE s oy vt
wavéRengidls. 3o [desaried $ymiye ﬂ@ll’,bqu thepgystem fsabla lto sghse MAén the tily is i ¢patact with

the stu%e raﬁcpﬁlgﬁe%rﬁ iR Ghse | ta%pﬁ a S\Hﬁ&enbﬁétett@@apﬂfe%ﬁrﬁﬁlq{an@xfnt@ Q e. at 200 dpi
48 "referred t and eac

or g‘ﬁ?t‘ff aB%x 1P s bsEn c‘%fmﬂ?i‘a“‘tnrfépt‘t‘% EepFlfH i HYRIH EHB‘%@SSW fransmitted o
the ﬂ%’m@u(roeb&staibQMe prm&q ordbae statidni imeyprE@R ﬂ@fdata iwire resgigo the (known) page
sude@taining all "one" bits for illustrative purposes.

It will be noted that the perspective targets are

desi Gifaeeitisd pabodimsntofthppaRfEean aRefaire Beth asaqgnal parpg gk pgg and as a
non-BMING s OTiRr Barkind bspgt, Gbwdver, isags nangarg flel[stngSmmtbaghgsystem as a

bro Q' %%g}f gdcﬁ lagrrg% it LL, ﬁs‘é’i %sga% Igt)gm%%ngﬁpea ?g’chtngtﬁagg' aoe iéred with the

onon
netpﬁﬁetssste@r angl g@s achaiage w D plfighadhtioys bnedIsurer 62 rd@afa@efeﬂectmg pen-

relatgéﬁfoﬁﬁhﬁ&dﬁﬂntﬁhédf’oy a Pé@i@traﬁ&i&rvé‘rﬂd onvde flgpage Rtviolld er | eaved
spat kN% Xther il 1n con acE agh %%etgﬁg? Itflre]a IC{Bt%I’SIIIHIlle% 1t,FI %c?smoﬁ) a]hd orientation

bur st &r Fors. sumn
relatiyfe g page. (Togy b i art@)h@fto wwp FngR, apd ths forcpteg thy aibds Ipismrcred gela‘ﬂve toa

thredBIA kOB @LFe WitkBieOhe feh @ “ﬁ@ Gr Aofnrd ek ARG a inRrddfe cRMEH b@e page to be
SO LU WU CH S L
forcT iy eapperispeciniineustvalnge b waiay dhw folbdyeanitsofia ggnatutedo begigrified.o
furthgs peh He@flifes MeSoliRth HE Sikinfa8h ofmstxﬁpblg!ﬂe Lol 8PN, in the
contain an orientation featu re ﬁ@ 8¥ %{ ?U&tl%ﬁ
infragqd specirurp. g arep, KEOF e Besh I Rt diY § T tee Satg ° HeaFsh {ap gt computes
the positibrhef tipetiisieltivettdie g éoe rike obsarvedyicrspevtivesiisoroive @n the dnaged thg and the

Wge%ﬁgﬂrf& l%%e? Gﬁti@st Aﬂlguglath@pdsﬂoﬁ Qﬁ)l\ftﬁgofqﬁet@g nlz!:ﬁe lcquw because the tag

examnp our codeword can ar.rang ed
den%taeﬁ thte RAeedt Maritelt repartionahtodhe tae size B‘ﬁé‘i‘J“%eé rﬁ’g%t)onéﬁﬁ'fl%qnﬁ%q“ﬁe high,
exceddife hOGRMIICrePluaaaehuéd fbrhﬁﬁlra&rhm&]mmaﬁg redagniti®. shown i n

Fi gu 135 g: 0ns%]1§t{v§ eggl aptbﬂ?d lc\sa?b~I ?Ar & gf MOIKJS] A Ilﬁolﬁ consists of a

nunber 0 I'ts co evvo e position
sequERRIeh rmvvﬁt@rmeﬁ PETROSIEQSE € @aaeﬁen@yted Pmsigmatgaﬂd completed by the
subdé@ﬁﬁt%m@a VBIRNA GRS Ts SkStagled GHEIC B birg 11@ BE oﬁ@dﬂx&wgedvhaﬁever the page ID
chang htvlglglgtu% er nl%gn?ﬂl m&%rln arr]ltce%t s & Hl[e .COEIIiaII(;en er[{eﬁ S I qro% gn t ﬁl ther

fi r sEachoerage p@ hamcwtrwbselspttos 82@?@1091&?4 wigh iaplloping s dtesesrpgrform copy
and pistel o%er?]tmget& ghd RlectBR Wt%ﬁﬁhlﬂ%@ﬁ) dibe ﬂﬁqys%ﬁi 8 @RBcakd iB4tret 4 defined time

e nt o one co

perl?cgé‘{ﬁ ?,ugant 5§ %}Bﬂl fcrlﬁ‘ﬁ §tregto%89 %éa&%%?rﬁ% hcggsas S oéﬁzﬁ énost recent digital ink
strokbegdedithtoogholt reh rlativedo Helwickeenindlataas th¥ hags. Inmiptetpested firean application-

spemﬁﬁnhefr olcB 8 lsrsagm@aa td Qabpswaﬁeﬁ w%%&&oﬁ @l¥ae9m£ Ratgsn W thin
a stroke and us on ecoe he start of a

st r okefh Peiyliepp ﬁmanfgib Aok Ehléfﬁﬂv nfbylpst @B%eé\késrha PR e iR the case of
the fdfltmetgagk Ped desdribeinbolesdithe the rharkitg tedckrinkenb @ ithvon-tohdsing stylus nib is
currgnqt% ?eﬁ a?-‘y:) hgshae uﬁ&@ ﬁfb leeqﬁy Iﬁgnf%ﬂggg%@leﬁg Pwsc)éla%@ q'lth the pen by an

firn a s : y one - codewor

app ??ﬂnc‘w IHyrewe@a §) thegisg delesERgeolpr ggp aplefigelhe |dt3faq1’rsmb style is the nib style
possi bl e to dispense with perspective targets

me@bieget her and instead rely on the data representation
being self-registering. In this case each bit val ue
(or multi-bit value) is typically represented by
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an explicit glyph, i.e. no bit value is represented by

t he absence of a glyph. This ensures that the data
wa@eaiod/oo®swnel | - popul at ed, and thus all ows the grCTIAU2006800782

reliably identified and its Eerspective di stortion

det ected and subsequently cotrect ed durln dat a

assogigipWitbribp, currept aib1 SRk SEPBS auEh ieden ¥oaprsd 8t E clrent by e When
the skr@@s ﬁﬂiuﬁseﬁﬂéﬁﬁy réfvitt,Ahedt aldBdplodiicePin tife@ibiatylearitl whivk Sey atitgged.

be 1 %gel'rllg %9 E]le 1? I&/‘l‘tﬁﬁﬂ ?%gé Ef aaﬁrhl%%lvwfﬂ? L}Vhl@ip t%m{ﬁ%&r?\%&kﬁ@ ‘thehpen slowly

The 6vérhead” terns is
flasheyigsr“prdinel 16D W%m thectien faye nsds@éq } Yk ralptfye fosthe Rpge: ftarpeniprdpactivates
its “SHoPAIBBS WRkBhARS SilcécbBBGn dedodidaQ sidke SPille tafhp bhge AitvhSmentarily activates its
i endi ng PCT application PCT/AUQ /01274 filed 11

°ké§¥gber2001 The arrangenent 728 of Figure 5c¢ shows

t hat Atstygensejolerpurtdigrof26s hredie andisthl ik Pigitl ol foms therbasis for the
dlgll%.leééﬁdlll&t 8 drhwiles M LRQMEHBIARS Qflind¥edbda@ibn of hiHlddAhgObnd for online

arbitrary size. Although in preferred enbodi nents the
verificaliggioh 4@ e res descri bed herein encode a single data

bit Usipagistiielepraed emseitodigiabigletedles wfpage psintayViea short-range radio link.
The g'grg#xfttgcﬁd‘l@@f 1{11@1% %QWB@& fopﬁ'gfacy H&YurGARd ﬁdc@e‘ﬁzéd?f@r efR e t@fismission, but

erenti at ed ¥ resent S|n | e-bit or
is alyygs PSh%’i"Pa‘P%{T‘B?é%en @ Gestyre fely R dng i thepringf-y phs

i || usitheathepbniidout-braee @8 @ pfintad fiipuifgaditis! ink dr ipemdi mgnoBCWhich has a

cap%%lf I&%#%h@ @V\Du uc/u%ﬂagg\%}tlgé I\;@Qn t]lg-peg?st cBQaec{gaLg ngl*]m ragrge%f a printer,

erred enbodi nment
it trapeferp ey dulfferd st konsi st s of a distributed set of

n et PAGEn QAP eSRIdIBNiS atPnundertod fdiferd, B b&tusabli Gdle d@rresiiesin netpages

bothle? paﬁ :t é)g g'le ne[% I (r:lt\é/l1e [a? eg]é@?@%r&s‘%ﬁ% p%%llbé %e :}J nc%% ga\tlngé: with at any

pMWWmmmge printers 601, and relay devices 44 connected

Via a p@d@énfooditheit WEMe B i dbeoribddlie froddr det@BbeSMO W fefrence to Figures
60Flgure 3. The netpage registration server 11 is a

©8arver which records rel ati onshi ps between users,
1.6 pensNETBAGHINERRAGTIYI | cati ons and publicati ons, and

ther Qﬂeyne e hRhtkZ05 re¥éﬁe’s @éﬂ@reﬁﬁ{g\ﬁ@ﬁ KroRE frdny thk p&S101 |vs1hen the pen is used

authentlcates u acts as . a Si
o GRS 5L YR 30D OB 1B SRR B et o e
movemamSadhtas @goke. The alhtg @llqyvsahel idmtty od thd \mertitulan gageend gyicialed Anteractive
elemcnf 4 Ibg Bermis A8 € hiR8H, BPAY Riati®® ﬂ%@ﬁ&xﬁ@ Qf RRPE RBANGS thd Bage 10 be

mal nt al ns erS|stent i nf or mat i on. about
obtziped.Ihp B‘fhic%lﬁ%d%éltfﬁ’é@’&“} 9 e RFRIESs Wheyg{Erespk ‘gb ggj‘éhe,{%lf Snie page ID 50 of
the btfoké Wtdase @worknudriogrof gk nppage pae serer $0 whigichaihtaingithe ngresponding page

1ns’cancérJ %%t It %En PSS! t&%&&%‘%& ﬁxu gﬁ%% $er. 3 B e @err\{c%ﬁtlthe?l@ﬁed in an earlier

talrns user In5¥ or eac page lnstance
stroléq ithemthg PENRE e alreadst Hugyiae pridreprtal the rIeyAR PRES(SFAR P i figefe: Each netpage
conSlitd &Gt &Mp&@pa@&ﬁyo&ﬂﬂﬁﬂ&hédﬁieﬁls@ﬁgeay&efetpﬁe pageherv@agee below). The page
layo&gre}lers to | gjlctac?s s {hea% 3 ea%gsy foRte ando#lm%g ucgf tE gt)gmwalkestérgd élég@/hﬁreDon the netpage

SCTip f7on °0 corres
netwak.ver 12 al | ocat es docunent IDs 5 1 on denand, and

p rov |Vﬂf3§ tht Pl sddd} RBG VR Ghe AfokPRGE thS BérY R hefrievésthd ﬂa§e deE3ription to which

the Eﬂ‘o ? z?,pl-p ela,?agca %wl@nﬁ: Fxbﬁéin? ;r;aléep 3escr1 %’I crn%ge sttr e mterse%{ I’}? is then able
to igterpretttizasyeke prethrecohtExt 50th¢ pipecyf thi eelemant meklt addr es s of the
net pageiBAge 1 SE6NeNhehaMd lalsste tHE im0 e sdRomsl| bﬁﬁdmgﬁ)smon and the

ol LS Bt R 20BL LoD SEL e S0y 2T by it

typlasily pagiees puebidi to &t hoinatgie andexccoldlnglys a ngea pipke Gegriord. Berfailgre of a pen

acnpgé‘%q gs&u‘%l)rﬂ & RALRRGS lyd@eeemnﬂéla&%fn%m@%m% bt Sl LED.
host e

tpage servers can ‘be on a varie X
of ndbHBIK Modiinge pf BPuAFIPBED f PORIPRISUS ST R LBt G grm fields.

InphtBiVbughie whefidld Faaketrigger tasbtiGuion ofbubstdcpteéhypediiplage

IRESBIP¢Er S can run concurrently on a single host, and a
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single server can be distributed over a nunber of
hosts. Sone or all of the functionality provided by
woedpagmsser vers, and in particul ar the functiBOEAURYW6/000782
provided by the ID server agg t he page server, can
al so be provided directly in“a netpage appliance such
2 as NEARAGEIGNDEEERRTEN in a conputer workstation, or on
21 a IGIEaIMB&BAMfHk 1.4 THE NETPAGE PRI NTER The net page

pr I nlge? rrm o F1 §re$ g arﬁ%ggég %egc%{lé@m%%glsléng‘cec{ l%qgt%rt&n%g ?Sne\M.l t1611 includes a

t he ne ocunen
housghe Agid tha rﬁ@m\ﬂf aplgww@quidg@ e Vel W3 ﬁ?ﬁnﬁg @ér infgrer space) Hi4deranounting

the p@ﬁ J:o‘?xfp&{entjs [Fh6Ben t@mds isSn 6peraiAGstasblt Mouhid@atRed RAYE of & Werkike 102. A
net WO

t he | | |
semlm;aBsg%mg rgicaver sefulreélqg’ "hﬁ\&g{’f’f‘ e ferc{ R)% of. the goeu?‘mg ¥02Vthe caver 1({7 is also of

om i den and 'securi
moukled fldstigysani i fmmd {rorh semiifrenspreaynaperiaf i erderetp pragle the heptoview the status

of the Q@b%cﬁ‘ﬁte@ %ﬂﬂﬁ kR |h§1§sﬁ@ Y 02S tI’QJ 98- 10ARl@E 2 %ﬁm@oaﬂﬂ 36 whi substantially

concern is the co u
s R P P Ty A T ReRRRR B R g e mai
part Sl apd ik withiea clirs¢pondingtsetl 1h @mpalgethpagb 18%efteheusihg 102. A radio antenna

112 1s %&R&m’ﬁﬂ& hy prQerctﬁgﬁJxﬁoﬁ Y4 Rt E thP BEEind dergc?eRv%hreéﬁp £13 surrounding an
rinter_ receives subscrlb d net page docunents

aperwedmgt B g s TRpged i reas ARl 108 pidge, A O RR R esoRding screw
thread SItSr THe tife@bent RieteVin4 P adiogabletthalpaigiecaktegee tdphcemamd t he

act uﬂiso }ngﬁﬁed%ﬂm HIRGGr %Jlﬁ%,ql-%olwytaﬁg LEBR é’?lta%eli B@B 117. The antenna

Because of personalization ayouts are
12 fsﬁg‘i’ wateg oa fe dp ?QBD 13- The giafps RO | 144s RBE4$115490 %4 fig P01 for good

all-aﬁwﬁiwimmmycast to the subscriber's prl nt er VI a the

apprppr erver ; ink pen

t he 6 ex? Eaﬁl é)ﬁ%gtg }éc}%he gsta noxl‘n(l:agﬁ?& ng Elg P n%g E% t‘%ﬁh{?ﬂg sgfﬂls An ink p
cartriigp) klérwnlbélrbslw A s & Qe lrhfmlqs aikgPl prp mgyed side By yideydthig the housing
102. Mithdd RSk @ﬂﬁhge RB 13P BT ERHIIA 0 mg@ b8 BfoV ¥ &mgmmrou@td@ag@d 122 of

the rgegg enrg(fé)ﬁetcé e r%t?oql I’CI)F tgt %I)Jernntoﬁt § s CC%IV mc'?erﬁa)t%gké 1% taéld 124 afe mounted to
the ipleeeridge A if qnh etylpol2Atresnestivelf Aaotei@éqm thgrred 125 agsecuredwm gen top 105 in
operbtfd8 oRd hribh&dd K ﬁQé’é@th@ﬁ@\blﬁlh THAKaknl aR8 1185 mblfude@'a)éam 1196 it B of a slot

o D B BB Tt S0 1 S P R

fit withih tHe@ain slot 126.20n 1ptatiqntof thh eandcreint fitthe skiftee bipeks A23ear 124 move relative to

eachro?@; ) liofofe%tsenﬁé? %e%@ﬂ ﬁlﬂ $1 9Q)$:l gyl@sr}ﬁ) ﬁ\f Glk tﬂ@@ﬁ $he hole 122 in the metal end piece
mul t aheousl y th sides the sheet. It cq

114. J&}bree>2 Bldhaﬁﬂlrw‘faféwg PPFé"‘“&‘b By leﬂ}gél?egwﬂé’é thepeh 99§ the el Saes an:
engi nes aiyilhs zizognienpetducm) printheads 350 for this

pur ppse.; fhe, pri; Ll NgsPLRCESs LONSists of two
decoupl ed stages: rasterization, of ?age descrii gtl ons,

and expdifstheF and BRITTEIIRy 10f PiyelP naifedor Pastgr nib 121
i mge pracessor (RIP) consists of one or nore standard

DSPSA7 §c%nc{ H&rﬂ({ﬂ}gub Ns B%ﬁh o L ele-l(—:t}&ng lémssqg(l%g WB{Cil B V\\)x%thm the housing

endgl ne controllers consi st custom processors
102. é@bﬁé"r‘f@f’d ek PRBr2A Mg mﬁaﬁééﬁD Irh e groyifing @hfreq fagigion for projection
ontoStyen iffa@N iAZ Gflagsl stelhoﬂ e 1@W1d?elil1ﬁlﬁnt@cf oit e s&bmmﬂdstemjasmrfor receiving

reﬂectet? ra 1at10n omr%l%l ace T rseg})tn P'&%tlz zlﬂaobnlloe s %Eho k’rgsluency chip 133, which
opti o tag ng

ave
mchldF@ @H&Fomﬁm% il BE kecmmz, an@w W@el@h chipy il%4 fple@tﬂrqll@tg $Pr3igy of the pen

101t A @Itﬂﬁlﬂ&MkSl@S @fﬁffﬂey ﬁ&?%%ﬁld&f cl%ah @aﬁ?@?ﬁs vtﬁkhhhﬁél@%rsllm BAnd projects an
. es ve nore e uncti onal ) han
mfr%e%g)ggn} o?tﬁ %h)? sg{,f%ce g{lcmefew(ej grggeé dontg E e s&gsor IJ2RP§wer supsly wires 136

connect the components on the second flex PCB 129 to battery contacts 137 which are mounted within the

cam barrel 125. A terminal 138 connects to the battery contacts 137 and the cam barrel 125. A three volt
rechargeable battery 139 sits within the cam barrel 125 in contact with the battery contacts. An induction

charging coil 140 is mounted about the second flex PCB 129 to enable recharging of the battery 139 via
IRBO15-PCT
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A normal netpage printer prints netpages on sheets of

paper. Mre specialised netpage printers may print
W@Ri0a/0098E speci al i sed surfaces, such as gl obeBCT/Eaedv6/000782

pri nter supports at |east one surface type, and

ports at |east one tag |ﬁn schene, and hence g

mdwsagp Thotecqnd disx BGP 1132 alsq Vp@ts avn@ﬁafeégLEPalﬁ?’ 819 infipred nhotodlo e 144 for
detét@Cdispla@mendt ethé &@1 Balrbli 10§ wﬁ@h&l[éﬁthaﬁtplljﬂimy)r ths e chﬁldQer 118%s used for
Wn?}%g?lc#ﬂ? {3 gnai%?e enmn %1%110 gtl ‘c’haet E)rc emcg alpélQQtt 89 &H{gg pegi nib 119 or

ocunen ags can ect]
stylpREDPS - TFhéimhg@ﬁledezl 46 frsats Light @omn e A GED VFﬂf éﬂeC@TSéls% shown) mounted
onﬂb@iﬁé}@l&ksﬁ@,‘fdn@ml ng printer-rel ated | nf or mati on

22‘:: n a’hbrgre g_rlp ;édsll. L%%)rlog%ﬁ%-elt%%a?% & en§r1g ?]fe tP%Eouglgg ?02 to assist
griphiang ihe pend P, piveom plagiacledess @iml 4 sfort cypnutgalllel pgn H1penpotiel ,
3.2Whi CPheny OSNTRELLERS enbedded controller 134, is able to

capt decode, | R position tags.from e via an . .

g 'S BB 5 STHES GRS e aPSTe It b ! Ak (ridee b
119 by imagiegl W\kht: hnﬁand approp el akeoffthd dugfce trothp @icinity ofstesib.rigrecords the
loc&on QJ&J ForfRE Eeafe@lf lﬁé{uﬁldtaé’\@%ﬁls %EJ&%O cd?ﬁlag%ccﬁétatﬁ@edoﬂtﬁk nib 121 or 119

nore detail bel ow, stemris able to sense
from e Ipfaipn; teb yiifsipge PRt f35vﬁ“%/ FoniRlsr Qi f3c &he %ﬁ@oﬂ%@lpp&ﬁ cplgulates the
oricatalie of the $@ AGEhd MEif®-tat distanSa fiokl thd peRpectiva tdBtottion Glﬂﬁt/d:dlro& the imaged tag.

hurma jd d [ 010

H o ?Jtﬁqﬁl{éqw &h{bglf’ig llfu}fdgatnﬁe%% 1%%%9[ %9 1%1 an g&ﬁlﬁﬁ d%[t]%g m}tqga (which is
encyied PreaiyAAgragkae feregfioienieasmisvoniele TO@PFtPPé ssmernnt er

( or bﬂﬁﬁths peatid i6 Pahge dfh Becélﬁdr MiiceNigitAlinkli3E @ tShspditte@ Bs it is formed. When the

pen lrd %E\%E el}t o r%%t hd(le 1tdlf1nk da)l!vI ds burfrf%rgg P ﬁ[gu‘ fthg gefntlpﬁggeﬁ)e% Y\ﬂ)m?m nlncludes a

cture
bufffp@faageé@ stust Heitaksinkg dateoforappropimetrly AYminkRs pfdlhe nam @0@31 oa the surface) and
can'b® Ranmitidd 1g. St yl us. The marki ng aspect however, i

S
B?tov\s%%gostsroq{e%lcef' 0{343§h19 etd\rl]?ﬁél}r%:esg on gexﬁy%dgg]gn g‘ﬁ pen 101. Figure 8 is a
blo%rﬁmramer@lustmtmerhf ace deEh gh abitpage! feroiliralipsiBérigie 8 also shows
repfé’seht'é‘tm‘h!‘@f tﬁb%p@h@iﬁl 38! RiTARBS, ® tHf&blgIUs@auE @Rl P68 1R illumination

u hows_ t he netpage pen cl ass |aram
1 o BEIR g o AL Gt B Gt B RBA Waed by a
r egi ghe gehicomrolie chip i 34lifichaies 4 ¢vetrallits peog@san @430BnK146 \Bedlas the exchange
of cﬁfatbaﬁgen @dntboﬁeﬁts oﬂh@&ﬂ{r(ﬁﬁxt ch}fyI lgzh FQsh%'ingﬂ'g§7 alfdlaglif)@ DRAM 148 are also

determnes its position and orientati'on relative t
incifed: Araigelos APl ogmieder A6 B MR B o TG Eog A froraﬂa force sensor
photddiedd @4 @e digitaltsigaalni b is interpreted relative to a

t h re %Iﬂ%%h rSe‘ﬁsdr F}?érﬁget 182 YHQ%J@?&H& tﬂ ?erkeﬂs& 135I 9& ttra’?]lgcewer é:ontroller 153

teractive
andtteset?énd PRG o 2y mﬁlﬂ@ééq Higriage tHD tha &F skip 15 Y'jhldi ek cirou
15540 RIEQs8ABbrs and dinctérd) { BleoMEdtedto the @mm et wor K.

\Ijlajllr nglel{ coni (ﬁﬂ‘m L I1"]oecesfso(% rlg’f %algt%?eg a tdg r0 locgtlon d';?(oﬁ(tn{l pagso #?m the surface via
the frgpgp) eenspe £ 32 inerdtorsWefomwn@eﬂ@toﬁm#e@%tch@r%dhq ks 1&gl and 143, and
han@d ﬁﬁft@etngeo PadRf coufnfiniddtidn Qi b @adite triRB@ReDY53. MG A thediluf-performance
~4§/1\|]]§ ol LT ar e% %ggét ryen%o an area 193 of the page in the
( ?ﬁri %“fpf Pt decodes the nearest tag and

conpahesrowh@r p&5 | digitalntrapfeeivdrecompdpentse [tatsceier tcontiolie 15 gnd baseband
circhift 99, irhge é%Qs%ﬁ‘ﬁﬂéﬁﬁte RS, aRG %ﬂn&? 144 8 9Pk dR AN 148% m@@&&% a single

t he known geonet opti Cs.
coll S92, 5 P SERRTERTR Bt L BP B e g i
in thetvepatagRFaiinsi ty on the page is inversely proportional
to thee g Shbls aTcBB &@Mé}%ﬁﬁ%e Q&%rtbegéhd{n o ag%uhegg Qhehé g, jt has a size

quite hig exceedi ng m ni.mum resol ution uir
ran%‘u’r frgm cﬂﬁwﬁt Q0K P dRiels t‘Pn@w@% PRt Maw, mpugiry MQGh dmage sensors are
confn@hetilly Meildbl, ifchitidizfiegeti@bkSearpidited vas3ta series of
IRBSIstPOkes. A stroke consists of a sequence of
ti me-stanped pen positions on the page, initiated by a
pen-down event and conpl eted by the
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subsequent pen-up event. A stroke is also tagged with
the page I D 50 of the netpage whenever the page ID
wae bangews2 whi ch, under normal circunstances, i|BCEHAURI6/000782
commencenent of the stroke. E?Ch net page pen has a
current sel ection 826 associated with it, allow ng the
user 105 cEPYeH AMCSH SRt NIRRT Regifcof agtivityT fiien the pen 101 is
notSie|cexgdci @iih iaSsuificerels trasrpedest 0 dalichtedvcirdne 18y $hielnndofitors the force sensor

pho%dﬁaﬁéaﬁg aﬁ& “éﬁ%%f:up 'Ehb @ong@lfe} p_’:g%atﬂllegﬁgwg}%{ah gr 15 ﬂ;h 2 Poi dg\&l e(/ent

sel ection es a region e instanc
consi$e gadwfﬂa?ﬁﬁ%vefrﬁ%&muwé@@ﬁ% thdl“@‘i‘“?%ﬁFd 0QMHg byng fparmally used by cordless
teleplamsudsraderﬁdﬁmp@ hletuhlﬁerﬁm 4(H-tz&ﬁdub¢ﬂalts®1eﬂtiﬁ€ aldelig4] @ISl band, and uses

fre(ggn%?h(g)g%n% an% cgﬁago detectlon B I}iJIrqutd [l & 1%ce-free COI%.B[ nl%a{l 24 to an

onspeci once |
ap p| il &t qltematw an@d@@metbet Ped ipcprpprated dnikraged Diatg Assogintion HeleA) interface

for ﬂﬁﬂ—rﬁ@éco&mﬁhﬁfzeftl&ﬂhﬂfﬁ Hase@don o-xrh?dqﬁlgé sintehe nib | ast
) g]t‘ 151];1';1 'fle %nﬁ’% tr)]()gm{%g[n t éegé&e é‘y %%’cl\l; éJ% Qrgllgghoﬁaé I%(%?l?]rgr?lgterg rtl]lgunted in the
norppgliplepief ﬂblpan:wl wntk Tl docetgrometars 1Pare sawikin Higurst 3dnd 8 inrphést pwline.

C U rremb profgied oiplﬁ@ aé@élecré}néft‘éi@ erf@bléthis %tﬂltaodﬂhelﬁt sttyd fen&gis to sense motion
associ at ed

is the
it st o B: G Sper RIS P e e g, Bac
locgiio g BY cah themidentifyean @bjece of iffibrest chhfidbrinta ppdition st i irth@. Rohexample, if the
obj &'t Q a%EeY h@erﬂac%%@eIé?r%Q@é %Q:bxﬁltnﬁﬂ bYMtJng] tﬂeﬁ] fhe @ag 1)) Gﬂéaclplbcgtlon tag within

" Strokes capture éﬁ pen are’tagged
© RI5% QT ETHnPHS aﬂ)emé?{‘tﬁ“’ed“ew mtﬁh@e opyiskeEtare su bs equent | y
r epr dtieleeelgratioh engasare by tp h@eleroelers th datheoftielx /il yldRectibrs is integrated

w1t1\Mé§ %Q tJ P}?PX cﬁlcé ﬁ%ﬁ&mﬁ!&%‘é néﬂggtuglen is within

ge 0] rint can conmuni cate, the
o SN S BENEHor OF e Bple ot KB, orRBAIYE ek o 8 sroke are
calcfulitel:l SAkughesositien alteglfaﬁdﬁk@cmlﬁilaﬂisleﬁﬁrshﬂ tﬁer@nsﬁﬂg@elerhﬁon accelerometers
wpﬁﬁfgﬁweﬁffh lﬁe\éoh%%t Ia&d’at%e tlrnelé atlo eoré'% I(‘S)tlte e over Whlvl\lhen"?ﬁ eaccbngglate is %hort
rrorreh'?ﬁ%ﬁﬁ?"‘&tﬁﬁ%?@%“qht s "ok" LED A sequence of
3.1capt prAtERINEDK@SS | s ref er red to as di gi tal ink.

Di gi IS f of, t al ha

of dtr'IgS\nv%rpcgnyan n% r?é‘meﬁ‘ ¥%Sé%‘§’ﬁ%’ﬁfl? g‘g"%f) It prints
nemaersdwimtqr/ﬁg SIZainnbdfaommg)mlpien@ e rMe‘mthtpnotrbnglﬁes 602 and 603, as shown in
F1g§rlasgﬂ)a§nﬁ rl§§ Tt J;EEea &%@ht' ;ﬁpé@"pﬁtﬁ%ﬁtﬁ%he%ﬁer%ﬁ@ g;iftﬁrog%lgthg alplexed print

ink to th nep%o inter via ort-range ra
engpnp 02 anf S YR BTt g FheetsorHieesuel-dh il gPtrae! iy full bleed.
pri vasmyintagm bineingl hdsdmplyasd apiiek & sitig efelicOflong biid ddb@ttteach printed sheet,

allo(?vfng ntstgl\.(ﬁélje Une ;f%wi%ﬂs &8% I‘x}ﬁ@yp?esgejd lﬂ%ﬂ%ﬁlt @reg%\% AR bﬁung I30curnent 618

ensure tine
WthlscaBWPged’P thicksepeTopfongsheqt FOrFF‘@fal ]i“ln fecty s di gi taI ink i n

i nt erma}epmm Mk cafdlig 52N akowa i ai@ae 1) youpléd Aitethe &upRxed print engines,
has magéé};s 0§ chamberé) {] ;thét(;]r%g Satlbea g&leswe an magie?ta tye%loﬁé?‘]aci( and 9ared inks.

a pri ers
Theb?@ﬁftl@? elao eﬂn@mf amiqraie ﬁlmr p?embaé%nmolﬁreg g msrrcemleﬁltewnterfacamylth an air
pun[i)LHJJ@ @kidOthe Pt B Dose 884, TRE 91%%8@ abibd St B4R pgﬁﬁe@dsrtg ﬁl’eaaﬁfsmgress of

mlclfog}ea&g: g qg%ﬁgt?\/ghheéﬁ %ﬁ%ﬁg %IOI \ﬂ?cgrm%}!? Eglgr%s\é\%{og theI ptrmthead nozzles. By

incapmatingihe ait filrvg winiin the attridpaythaetaiianel| i of thie iker isifptiedelinkedto the life
ftﬁ‘e”éaﬁ‘i’d 0Bt iR el i LR B ’ !
el Fow. with r%r%regeénce > ?33% Lo Wtﬂ]a ga'b?c?r} g);ﬂ%% @glumg 3000
Pazps\(HFERASTPION The net page printer 601 r ecei ves data
r el aRiefefting @ Egsd (QKR ddt@Rd h@hm&k-@&&m%blﬂms PedRed tBe top sheet

dire?tﬁf:g({n‘l: mﬁal? S%?%g‘é" pt);;/er ac?])sor OE %g%' %Hm?t enqu§ Sg glépdﬁ% S‘upi%xgif Memjet™

prh@x@cu&embh/ The two Memjet™ print engines 602 and 603 are mounted in an opposing in-line

IRBO15-PCT
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* voggploghioh ot D AR PR B

novenment, such as a stroke. The data all ows the
identity of the particul ar page and associ at ed
WO paoeexsst ve el ement to be determ ned and an i Pdi/a@2(06/00782
of the relative positioning of the pen relative to the
page to be obtained. The i ndPcat i n% data is )
Sequﬁmlalr?sftﬁgtlrﬁt@é alopg thi eirajght nepes path. (Haepager0p4 is dayp {pgagthe frptpriptsagine 602

by pbh&em&alplrate'?moszef THe psitfoh laBk Gzel oT i@ ﬂaiSEe 60vets\Werlsdd and full bleed
e S er.

prmtfnﬁ éongtéepceé 5F1xarI 1V I1s npémg g grélullp il FS ay tQ al\é %81%%1 %ﬁt%?srsg regnnns
t he "Stterp@peeemtgthg Hiest ptagEtTg gling @pgine |6f)2 ﬂlwgglpea@tgoﬁmyered exit spike wheels
(ahgﬁe%caﬁ)% hY stta%ﬁtr};abefr bﬁ@ tvlﬂc}%t é%ﬂﬁsjt b ﬁlee%EcrdQJﬂf%r Thi€ Bike RéBeels contact the

printer may al ready have addr ess of the rel evant
Wetpﬁi@f@d %ﬁa«t?étd Goptirug to fteééﬁ éheetré%ﬂto eSS reiptengjpe 693.
C 0 W&nn{g&@ 8ighray Mdnd N84, ik PhpaeEds PELS iinalt duyleh:yl pént engines 602 and

603 1n tgealgndte blg/ gpy %e érﬁt?e?i g?%e Qs\é\gs bet&%:% a%g\g&e lv{rileel axle 670 with a

S Su nt's an
ﬁbrquewpporttrylbr @dlangthes movabld agp yetmep ahesls atlﬁemﬁletrmg@twn glue Wheel The

movi MR dtue BBy t6hE isNAERIeS &) ¥ Bktall @p@nvoe&kett g ﬁtsr '@dﬁ@)oﬁé’dOﬂEﬁ}ward to
st vt Pl s e §10° S de e Do e Kt e e povers s

camshae page descri pt| on t he stroke |ntersects It is then
abl e ﬂt@gh!le‘“h%él H&@xﬁbﬁ 68 c§ﬁsfsf§ kea ﬁaﬂlaﬁﬂﬁ)ll@@ BlEHH woth a td¥@ing coupling for

e SRFRDE ] SR L - B AR %60{5 3 B i absorbs
adhgeios byt dapitiarpmdiornt theugubdd Golen® qréded bersipn 682t simpyndsrtke dhstvwheel, with an
operlu%sﬁ th%?@fé} %Q&r]ﬁg §1H@4nbldﬂ§sxin%g'%ﬁtep@o§ Gle Mh@to't& metal bracket and

actlva ick typically requires _a clic tﬁ)
hingg eyt; s@%lv{aéﬂwheaﬁa r%%%fd]iaeoa[seeﬁtply 67% Fh&ﬁb%ti.wagdt ’rl“laf(%:tt?rbexposes e glue wheel
throtgymierfett.of fhheokiad Houirg 681. Tansfpe spriagstclosithe Sseohlyasd effectively cap the glue

0 register is indicated by the I ack

Whee@lnﬂggégﬁsgdeﬁ%ér{trglrﬁthe pen's "ok" LED. There are

ki nd4s g? shpg 6thpaetsetteﬁ1€ glup yheg! assemby §8. lliggeve a;é?gre}teti tstOPf'oY?fﬂcal edge
on theyfREH stde (&t fPoRckhé Bxst¥hdet &l dscomébndanitt isttdatispat@h dawrfintd e bindthghssembly
605Can al so trigger the activation of an associ ated
hyperlink. 1RBA 5-PCT2 NETPAGE PEN DESCRI PTION 2.1
PEN MECHANI CS Referring to Figures 6 and 7, the pen,
4 genesrbbyr Tesingnat ed by reference nuneral 101

:'nr;ﬁ: ﬁtﬁrgata cg?tﬁléatwgfe%egsztiggus& 8 ghgolgn 1e%fsuc Pa ea} cI:o(c)I?s magnetlc stripe cards,
smaft@is,fand Rripansrondeep, bhf@mpbmom@mib m@nttfz; obJ SFisdo frearprecesping Hysfems without
mankisl kiyfhgOPEr ation rotatably mounted at one end 106 of

t he “housi ng 102, A sem ansparent cover 107 |s
secuf EdePEPPHEolGppBE cdn %éfﬂfloiﬁé’r?fﬂ“t‘tf‘f% IS FETDPHY 1dgY5ed by a 12-digit
Univerel Rradnetr Colid) TURG), @ksied okchinptdadidl) iplttesibinc ef a pningedi bgr code. The most

comgngﬁ Eﬁ%g ntnﬁ%gs ?}memtlﬁc%ﬁ])%ﬁ@g g@hlgﬂ%aﬁﬁtﬁﬁher nGerE qﬁtf %‘atgtt item number.

enab user to view the status of

t he
Bt M PHFA PREIEH A R rase Gy P o Ot B Pl prodct
iterrp @it UnifOieh Odaé Counsitdng EAN Thterhdtiynab definOd ddmihiser BdPCLOS raed codes as

subse!1 &t tﬁeollﬁsdlgrotg}étibgtfzrr% Ghod N w9 por tion 110 which

erml art 109 and fits within a
cor r S4thig reiPhgchain cstanqgflazert dtemsta cpnsiderpide ipgeresisin prymndine qrijgplacing the
16;70) @uﬁﬂemcgalﬂ;Qanwtﬁuﬁtqbdjd@ct aaﬁsamamﬂqﬁéiy identifaLeAl @erebeticied. Thdi@dual item

tag%%o% Gcfulce?%}g a{%:é’!r ue to(lllosQ stoWn OLS 0116% %Ioodsh 2 u%kg Gre %%iﬁlenc Gf £X¥and-dnven

Hg an a
mant §Fturing endesrprish Geititate thepeaditina of pradusbisage, aadisppvedie Cu_t@wer eXPerlence

i ncl gl dige GRHASRAREHR gor%&ﬁ\@dﬂaltlﬁﬁﬁ%gﬁg ]oééoal thE¥6n BB of so-called
g %&b% d%%led description of

RFIDrtags,aefbrop KenaFiolenielD, AFIB Handbaok Jobx WREB&1ShT (199Pethe contents of which

are 0 o@h&Qe agdha abivafithge expehBi®e, but require
are R PRod 1 BoR LA L Al Al stotecdBuite Horpd IR, butreq

for good all-around visibility.
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4t he o ¥E%8W8¢”Pﬁ

The pen can operate both as a normal marking ink pen

and as a non-marking stylus. An ink pen cartridge 118
wowao/omos2 119 and a stylus 120 with styl us ni bPARAU2006/000782

nount ed side by side within the housi ng 102. Either

the ink cartridge nib 119 or’% he siyl us. nib %@ can %g but are
optigst inggfreicht &¥ vrading. RFIP &gg brve fhe Advatieee POSIPROFING FEifjsptiopa’ feadpme, butar
com@drﬁﬁﬁy ddbnsiviyThe gtsadck Ofneddl ot lhyeid parseticply bBHere Réls REDttaguperformance,
blo owete are projected to be

undeérgmfnlg thg I @Eegtlcglﬁlgeaa{ﬂgf aigg ﬁssm ‘d@éd@x% @vg cI) Iﬁ@l’ﬂ t@é‘s projected to b

respective
priceie 0 eetib eackiamulsimiioh AuppBies & thesetl PEAOLGY ﬂﬁéceﬁté ffch gy Hgigafter, but
this 'stﬁll ﬁﬁsefhaitt bpﬂﬂe ﬁiﬁ@n@&eﬁt&ﬁgﬁ@ fa@etl foit latr@ritchiemewich hs grddesy. Tleenread-only

mJ h ento a
natuw q.f I]ﬁoﬁt optﬁcél teﬁ Fu]ls agﬁ_ gefn ?ea a Eé glséag\r/ﬁnb% gnr{ Qtratgga&fa?g@i C%J‘LIB{ be written t
tag 452 itemprodr®8es froilebt fungy Fraprileyaveielis Bisyidigeais alméﬁeﬂ by fact that

read. dniy W dadlicRr ﬁ)h}ﬁor&ﬁwh §1|aiﬁfam3c2c@nan(i¥h11§/ ot atetvark. of the cam
barrel 125, the._sl.ide

to e g B%ME’s[saﬁg ettls Blst&;ta fé’l@{:hng og%@%fﬁlgo-ﬂ}eéenﬁzr a\é ?i\éﬁéﬁ s%él?dard for a
96-Isit Bibirenie) Plodut2Code (EPQ), Froanlrghwithire Imgm@-baszdz Obijget Nawe fetigg (ONS) and a
Procﬁ@gMﬁkﬁ)Cﬁan B &Pm Cﬁ@enmlﬂgc ﬁ@&nﬁéarc@ %th&tvzﬂ»E @Btaifdd, it is used to look up,

op

urnin he to
posgipha vig e O Ssrflaé(thglg plgfhg in °§’["’1}‘P‘E£°”i benﬁ? T%%[L ]%esﬁP% nsists of an 8-bit
hea@lat28ibd @BC Iliiger] 424Dt Sbjed tlassaand a 36rbit tehiglmuhlpek: Forr defafledgiescription of
the g:%rg, r&%&é@%ﬁ yt T};‘e%ec%;)fl HS k8ol l(é?ﬂc} 3T CEREQRBuary 2001), the

I's mounted on an el ect I Onl C "hﬁl %&ﬂ ¢
conghfp efwighrase hifeintRcArpPRiEd WOTRSS FEPTorER Therfidd @"61 ¥ ?‘%f?e apping o
133%\1 BRI e EPB o0 Heffofistrite dorhyafbills3 betbvenn tigr IGAG @hil mgrenirifiactivee &rock, D.L.,
at | or ; e uto-
Integrézlz]m }h %%gramc Pp [ Jt %gctiel oﬁp&opﬂztdq (ﬂ'%a? %ratlé’iﬁe% Nm rl (@ﬂg MIT Auto-ID

rovi unted on the second f o
Cente® ng\(gmbqr 08, @)nﬁe@:f plephighyarg gﬁplatuilcaworfﬁfe%m FIAE reference The EPC is

adn§ikibiE 808 EPERIBLaS @CORAUEL ot PEBrd 29 al so nounts a radio
fr q %%tg%g?gy-ngdtral\,\a@lh garr]1 ble gr(l: Io q%ﬁd ﬁﬁleE{% éﬁéﬁ?ﬂ)ﬁfﬂ G eELuto-ID Center

and contro er c
strapglm tadv@l:altqs thg uesvé foztcps nasgife RrRHE a8 P cpy EPGaang b'«tsld&fgle%‘a G-t version of

the :h%é 6 glﬂ%qﬁe?-cé)gt foﬁﬁ%m&gls mtrﬁlhiﬁﬂied Bl t8Sihoe &%m .Flot Gtavlbd deécription of low-
e _cover an ecC | r.ar

cos 56 Ao Pl THELSS THES LR | HRgE <aRLDy Ly (ovembe

20(Rp e rcorsampBPE whivh araisreh3@ oporie by Cr(’sh'éef%@ﬁ% Beadessrinsipn figgommercially-

ava%l@ocfeolg\g égslt Sa?:si]yp %Iﬂ-%g 58 t@@ﬁﬁz@ﬁymg %@ch& "ﬂeglzlo}bﬁb} @025} iR contents of

e cam

Wh{?b ﬁrﬁ@@rﬁlg n{c?qurﬁgl by é{OfsenggeEcan]ieoa 8?&&16(1 gefcrgyﬁodl (if e 64 %:fJ’EPC refer to Brock,
D.1harHe €ompadbElechotibPre@ici@de, MEO*U&F]@E@@MCE(NQWGYWO 1173193 cgftengs of which

mﬁ%m?nwgégg(ﬁg ggéég(w125 in contact with the battery

ction charging coi| 140
A bout R ROt F o7 PR 158 11 s P tfa‘é}‘é‘}%anttf)“é 'rrlllﬁ’g‘d se-level and
paﬁetlﬁv@ ﬁl"gélﬁg ¥nd k3 Qag¢ing of cRB@]b@rsﬂRﬁiﬁnm ofsbippingiand Threpastetion rsekh as containers
an‘; m,{c:f(%r & d d1s(% glfte% dllﬁ\gla gga% zsr]gc%ﬁls %a[‘n?cr I%Qtlénﬁﬁ%)s ]b%t%feéhnl@ms and higher-level

et ect | ng di Sp acenent in
coftéigersim e beakarg@g, shiprng ARG HAIEIOF RSP hlﬁﬁ@hsst ylus 120 or the

ink cartridge 118 is used for witing, in order to

enabl e a detern1n§bhggcﬂk the force being applied to
ennrb 119 or stylus nib 121.
| R phUtigrincidesitle &. gdemﬁer@@)staggﬂngwheﬂlﬁ doriigrely |igentify g HE%@“ item has the

mg\éff‘ idant gcfvlarﬁ%g QaBit (IR 1RNGWR) suﬂ&b‘ Rt @@rd&ﬁbt e tadeed]@F a significant portion

theﬁeiog \y&ilthré]alntpm$ ﬂ%et g ﬁ%legrf 6 ?ron?lﬁ S;ﬁgka%mgnaor} ?a}t%lgn%t 1S entire product
sud®s isSdgggl thppthagietthion pithe froduct deesy’t Bibyst 115@5111@’:@‘@6 sicqqléqdubeeg significant
paﬁgﬁh%ﬁ%@igad%ﬁh&cm R Gisibl BarREdR isitnidalRd FulRREdoRd, sinod th tags are small

en 101 is arranged to determ ne
ang passiye)i replicaiad. dpel r‘%l@g?ﬁ"dmtgértmvﬁf&s KBUE21 or ink

cartridge nib
IRBO15-PCT
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119) by imaging, in the infrared spectrum an area of
the surface in the vicinity of the nib. It records the
wo owawimse2 data fromthe nearest | ocation tag, BOTIAUS006/000782
arranged to cal culate the distance of the nib 121 or
119 fromthe location tab utd’lising optics 135 and
cont Pohifagging Hiep cardists of praering A dargs| repprtipthpiighersgeface of a product item with

Optl&iﬁ -ﬁ:hﬁa@l@ ﬁﬁlsi‘bi@@agQ rEaﬁernﬁﬁtégQﬁ‘hqﬁ)eﬁy fbenpen pﬂﬁdct ﬁtEhG} on wh1ch it appears. The

fromthe ne ctive distortio
o Ft O YR PRRUSEE i TR0 Ty Ty ShRoCt g i 1p which i
turngifaitifies therpredudt1@d¢ fie aptgmba&@ IbolgmnEach amsitactalsp teptiakally idatifies its own

posﬁl&k orf:I ﬁﬁg QM bEfe | | pPodEd G Plo elgovfuﬁ MheS BSHEthY BREMBAKABES netpage
ficient transmssion) to the conputing system

mteW@W‘ieFf’é‘ PeAs in range of a receiver, the digital
i nk Oahigegs 8 tpplicvsdvritg @odusiSnantfadtige :ﬁnd/ronmlsagm esingt digitalipeinters. These
mayll:;gjadmvﬁ.ﬁaréﬁ%m%fs vl;h"i"c?% t tﬁJe' cgﬁntltéés af’c&‘ Khqu& Qnd g?apmdz ﬁa@g ﬁégn printed by

pen 1C|rCU|tr%e|ncuesa
othepy pRepRsy Oh WW&@&O&% agq dffﬁé“eél Rytens | Which P ¢t
simE@ponki Dighalypridied tait Bud gephiod mdy e lugesverything omthe labdl epackaging, or may

conBR ATl F B B AR Pl deB=485 T (e

42pen QWTAGPSIN@ure 8 is a bl ock diagramillustrating in
nmor e aslgdodh ln Elgiﬁe B € BlofiRed daig@e Bfm 1078 5 eRNbE @bﬂ &ra spddialkind of unique

objecﬁ% 21(? g geuﬁlfcipl‘omg {Jrogucts (EIO%V\@E %Essoen? ':F'rfal‘etr%lx? n%an z1rd %or a.ntig{x':l ID. An item ID

ge sen
typlaaEDcmss oftatpeodpgR IR l2 1l p seriplommbeaERl 3 @hejprodpﬁéD identifiey %bféass of product,

whiB eﬁbss@ﬁa lfbbel ﬂﬁmlfﬁm phrh&iaf BEiERe %Efﬁ&Qﬁassp heta dhdﬂﬁ@allﬁéduct item. The
en controller c tro

pro%lftg[g glg} tylj_la%ly cgﬁgts £ %%gwgaﬁureeg nlin#)gr %]X Caﬁ(gonroduc]t cl%féglgnber 212. The
besttaowraeeiug dPrporedi?MNUGE Utilresaityertuet §lofle®TPEIA2H aIlL13‘f4 varfgtn s h :
MENDRY SW ﬁnﬁ%ﬂﬁl ﬁll%n %ﬁn@%% %ﬁﬁ%de@raepagé 821 (6rr1€é16hd@ -50 '%Hd a two-

anal o- di cqonver, arranged .t o, convert
dm"f‘ﬁ’@n*’gg@g ey i dpe rF%WPﬂ%&ﬁ%?l& s G e Y Bl g posion
iderttiGesahedaglyi ﬁoailonsw@mahe twidimiensing@ rezen siiice thabwefafedt guedibR is the surface of
a pﬂyﬁgﬂrgﬁ&gtﬁm% uIQ&ul 'td@g%a% dYhe 1]1?;1?111% ‘gét&léeﬁ e 96%10}{ i and the unique

ontT ol 3 and base circu 154 are also
objget ) A eread ere sreeidirally e i {h2onef thepprednst frem Pptspagveeper, that the mapping
can b8 ahiyd@sneatithRit cahpr@bibitg thS&iliand tHfomhizgORa aipleadach panel of a product

1tenl %ﬂ%’l&%ﬁ% §oul%§1§ve%%%§e% r@% EB SB I},eonge?std? ntﬂeaon%&gg Iayh%ecﬂy encode the item

pr ocessor tures and
ID, jingitigh o ﬂﬁaf%PnflP Gtainsghe lfewdﬁa wivdlysuriredte deouply e IPrrigration from
gen& 8l r}ﬁ@ﬁge 1r3g?on o Aok Abs NdTEEthfltCtﬁdC RS MS Qﬁlq@homaﬂlg@sﬂes thét dorresponding

surfC Cﬁ relg{on f_rom alli] c?ther au[r)%ce regidns ildz ]flﬁfcp 1th1n4c§é lc{%ﬁldneg%ﬁi sys?em

1 on Vi
tr angbeeutevelp 21163 prqfqrahbsth%\El?Ce&O wrappred PothearedD @eut@,l\?ng this provides
due&@:&ﬁ}faﬁﬂ)m@ YEREE SmRlaS anl ERCESSRE RFI_B’[@gs processor 145,

di gi 3 cei.ver,__conponent s ansceiver contr

159 i a3 LR B ons s & Y B o o e Gy o e
omufithPin tlfelsaml’y ch‘«almmrlyes T tpyekics IR KB apRAMositiéh maayde omitted if not desired for
apdriRi@Ghqb&d in a single controller ASIC. Analog RF

conponents (RE Ci rcgt 155 and RF resonators and

i nduEPOPEREBTOLVER F BURERY IR PR ErAY &t TIRETH .1 1t has the
logiddh arubma,gﬁymhmut andsemarficDfehetfaldde.i mage sensor.

Peoe SRSl 9SS 53 el B o
usesntperﬁogflmagd @mlanpé@é tag @yjts Gield obyiew gng ﬁ?@u@p ’@[spagth the posxtxon encoded in
the @agatb |cadapus, itd ovad pebitiog rdldtiee Nadhe @izalas Sﬁmeﬁ‘s(h@didﬁtemé moved relative to a
Hype%/%glgeg gll,]r%atl%sB f %Sn it gsfr%lrcel;g)y aﬁg Eortr%c L rofwﬁ‘%ogor% relatxv% % t\?lﬁi?’eﬁlgr% ?]nd generate a
set pfetﬁneg_t@)gpefi Posifion sjrpples @mea@tatxw qf figs gmg-uzprflpg;p;ath |When the sensing device is a

i ncorporates a dedicated circuit 150 which nonitors

rebRecf or ce sensor

Pigpitags, text and graphics




10

15

20

25

30

35

phot odi ode 144 and wakes up the controller 134 via the
power nmanager 151 on a pen-down event. The radio
WO c@n®emsyer conmuni cates in the unlicensed 90BWVHAUb@A00782
normal 'y used by cordl ess tel ephones, or alternatively
in the unlicensed 2.4GHz ind8strial, scientific and
pen, fthspl the pth (TS obrntsahencs 19EISTPEws Wil e igks S pibARythe AR makes contact
with S shrba8d, @Y B8 SRk @8 Breﬁl{s G&ﬁtddﬁmthﬂlﬁe&ﬁﬁf@& ence-free

| n%ﬁ%’? %%n'é) nfg orQVﬁJ% rdaf?)e ser erslggrpsg?nm er}If th%l&e%log qﬁ the server
retri¢vet e rdpsmdmiof of the regidn- Irezigig ey t‘?@l‘?ﬁrﬁﬂi et intgmrefs ti“h stgpk) &% gelation to the

desciptRh.i 10 G%RE Qﬁ g@g&‘cﬂlbrﬂfnglﬁc:‘es g]‘;ﬁy%ﬂfnld b @E stRRd Retks8®RMhe zone of the
| U |

D elRE BROPET SHIURPEUF A0 ORI aibe Breeyipl oy fpsivte te
hypetiik. axi s. The accel eroneters 190 are shown in Figures

7 angmSrdcbrainst outline. The provision of the
4.3 AG FRi
accgﬁgroneters enabl es this enbodi nent of

101
to sOheBNIEPINH 56 EHEURRERY MR opgtags Py &ﬁP%cpaflﬁa%}?% or actuial
surfdca@Sa praduciowfort) during o aieagirbdut thaagcttro algieor sy d iat spgcial case of a

netplégD ter%@# $is cl;}@agllg ol1 p%ﬁl%ltglag&ltﬁnﬂcg ILaQerﬁ %n]nnfgg oﬁt&lgm&&ysyﬁﬁlly using a

neard eg@bsorppgg[xk:;géngﬁ@ed Oy irquEEnts, B]e éegglngiugg lygrgware which accelerates tag

rend'brﬁl{ge'l‘lﬁs&%callmdlﬁdeﬁ%ﬁ-ﬂﬁa Redd@ogmoBencaiigBichriilid thdaja, sudhR@tag position,
and relz;]l%m%e%gxllp al%-baied Ten egré% & &ata t&)aﬁ]ta% ggtel}ﬁﬁfa{ tm cE)t }egbﬁma{ &ﬂl gfmtﬁéag

rect e 1 nput
The Zecriner B hsmn n@a@umf@ded Wﬂtflh‘ém%‘d@é‘IS dieomitiags after fgxt and graphics
haveeo'%@mprﬁfed b&hex mael oy andhtl%ﬁﬁ&d cQRJS aridSnﬂ'aFkH pgitatvaeh Wniththe omnitags, text
and §f‘? ecsgrfu%ltlalbeﬂus{mspﬁgaéle tpﬂlée lie ratn ﬁrap pl(?SnIBanlg% ude e fe¥<=ter)|ﬁ[ 11(1:g| !:)Iy the label or
packsging hlemaygom@t onlyrebihnyarigii¢ gortiopd, Mﬂl 9tber pertigns ptalrpsintad potfither eans. Thus

an oﬁlhﬁa%lﬁ)ﬁnt@tr WithGa in@bije@atnﬁ g}ackﬁ;rﬁlﬁ%%%biﬂlgs:hﬂ dl@)ﬁicd eﬁlte@igﬁ@tdigﬁzﬂ printer used
ates errors I n Sen? o cceleratio

for A B G FEb CyAIPRATIOG HEGH FgH o BKEIEFon. and t he
ti rrequheapurpmes of tha fdtowdigaliscwsiar, anmremn@ripcpngtmg onto an item label is

inte@fé&: lftmﬂcﬁltig gu tﬁ% %Ht@ rtf'le 1t§n %&E@%mpgngﬁﬁ% @Ee%%loﬁ) El tg\l item surface.

he verti ca mount ed netg ge
Furt%xﬁw&rafw%fen%man im Dt iptgpdeg oduelidibiegien PO ket geliegog of per-panel
mgbdmgnxn&ﬁmaemm&ges on Letter/ A4 sized nedia using

dupl % m%\l; tyF1 migl:.rglfegi)y zpﬁolsfu)mﬁﬂcg I WHeR s ?ges @t ruﬁg%wth ?i§ed and/or

shown 1n uses a stral g
varighlgy (Rt i sophRees p\a}bésflteems fish@%lwpg 7 1 orRjides ke bdﬁffﬂaé gy ralsime
contﬂﬂ |OVEIr ﬂ@ﬁﬁht&?ﬁhe@e@? 1t§>ﬂﬂ1d650t3e jMﬁtsi Rvitp @it in 0 tithe 8¢ pESingddroc@eds. As an
optug sa 108 tﬁ%ngus &?yngrg U? %é H%\{%erfvu ' fixed ld.%g b%‘%g }%JJ:[P bgg%s and only provide

I ng assenb
varighle datp infreablime The pbpr ove al@d@eecawleéééweﬁmgrﬁeétﬂens F?é‘é‘?le data based on
paraleleR\Wrddied By thehodl! dheeampe, tﬁeh@stﬁﬂa? ‘pfoﬁuéthSiiﬁﬁJr with) € Base item ID prior to

prm-grgﬁf?ﬁédll agal n%%i? Icstan Cy;-%lcfseg_l%%et ?” gﬁe ﬁiltet;l ﬁg S’toS anerage successwe item ids.
Altegihtiety, memgp ingheaihk fruridhe ot otbérstotage mTdium nsgedinodbs) rémielhmay provide a
sou&@&t\ﬁﬂqg@l?emqggm whIRR Wie 1hB priitd WpBrtskize SRR S WntsRdstié e host computer
ﬁ) %flnt engi nes, has bl adders or chanbers for
mr??i"m heihostit i ve, adhesi ve, and cyan, magenta, yell ow,
bl ac IAltam:ﬂmms‘uﬂahequimﬂemzw be Zfatp@l@:drretadlhgiagwe-aﬁ&‘si@g icoriDdiomghedabel onto
wh1£H tﬁg leﬂila,és agé llelng E)ﬂﬁt&i st@xﬂﬁ‘gethg@zhgieﬁﬂ hasTﬂggl Jﬂ)ﬁeﬁ% @ﬁfe form to the label

[ter 1hnterfa an air punp 638 inside
duna% p ﬁfeélPuS\}vaaungnﬁla% étepa § o, exqrpple ﬂr:?rlm Weraayyalrpady bg gresgptyin fhg form of a
visiblBED pdricttete added d apREWan. Inl thigfb@escagf thafrivleocap arclidech egical bar code
£ (. s 350 which m ght
“mhfhgﬂ%ﬁﬁgpggh 1hedgnntﬁ %ghozzles. By i ncorporating
the air fllter within the cartridge, the operationa
life of the filter is effectively linked to the life
re@fipbhe cartridge. The ink cartridge is a fully
recycl abl e product with a capacity for printing and
gl ui ng 3000

O_
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pages (1500 sheets). Referring to Figure 10, the

notori zed nedia pick-up roller assenbly 626 pushes the
woop7emer directly fromthe nedia tray past aP@BABR006/000782

sensor on the first print en ine 602 into the dupl exed

Menj et (tm) printhead assenbP The two Me

pr i rifhe erigger e 2lg0te capritle@OBnasTiRe toiFt B Piher ?Wéé’ﬁb@‘iﬁ‘h@e it may be
cap abiBof ﬂnﬁtﬁlg 11RBe% 9D BQI@@QM gD ar &ad) bl & lpﬁﬁtng aB pﬁhﬁbﬂg) doR@onent of the

1temi]ﬁi) }n% E? ngaé Ip%g 06 6érwr§mg I%g geénglg)géla ltalgr a‘wn 1te onc oRl;IB ?ao

44r(ﬂ|QMN§A6§6AMWW% position and size of the paper 604 IS
sensgd, @Rttt iyplbahl? SRdwP ol thd ﬂ)r@&ct%@r%fﬁﬂ eSonselth X@latel oah Svents, e.g.

printed sinmultaneously to a t.he shaor
shefSEPE STEHE PRGOS NGV D T PR QRATRE R md when e
item [l scadhedengpiim ef B0 2Bdthifixed gl handseld scbnepowy be dseé joi scangpiniagged product
1temmg§é b%th(lééeﬁ &Ek%dmaécaﬂﬁg tmtaezn%ﬁge GRbr-RRR 8RR Dding WAL B the same

agal nst bberi zed roll er. These spi ke wheels
t“*@@ﬁ%ﬁ@F@Wﬁ%“”VEFW“ﬁPWhted surface and continue to feed
t he sdwaein ib Gdwent dothhdixaecond 2ibaf e hintifpld granmt 22nghmeicate scan

data @0%6 Sprﬁﬁ%t ge!’rgek' 5'1% ’I’h% Sﬁidgctl.j Cefar &8 11?‘% c!ngﬁuméaté%r&w fém QQI% data to a peer

xed print englnes
produgs 6t et B ROP” '8 8 BB 9131%939011 PHE PP Y‘ﬁ‘@’omfﬁfdﬁ‘élelﬁ%i’é ghadng of data
w1thb§£t¥tﬁﬁcﬂlu@ s@%F&dxﬁ@lek@oclﬁhﬁ@meﬁxbvﬁmﬁg ﬁtaWIsﬁ)fé nay bé Re@des locally on

ro anot h | ' item i
the T\?\%lpg(fr C'S %I’O Ct SCI'V cr g}hgﬁn?/nuac t i O 94?11:12%3 M@ #Et‘ée%%%%glgfoguct ifem 1s

soldax| e/ gl ue assenbly 673 is nDunted to a netal support

a5 br aﬁdsmmemsiasmismémm@mmm forward to interface
Wi t

I, f
camharee A s B ot pR et e BE el gy provias e
samgjlevebofiaetiviss exriothyr 8P&econsi sts of a partially hol | ow

ax| erffIs Ws@r&hg%aJeQ& 8t @ f@xoﬁé de0Gmbdible tphﬁu(@ kdd@in® BRPhYY turns any
hose 641 fromthe ink cart

xl e 6
PG R0 £ 670 1 TN G R HHPR S B 2 T grspean her e many
applaipnd Wigchym@atidelyrontohthogfive pad pafluch Fhes apphcativis dstide obtaining product
mfoHﬂ%H%& g?rgﬁgku?dg fgl 9“199«1? m&"olﬂﬁatlgllx l&@okﬁ‘lg %ﬁdructl(yﬂs r&qﬁp raaﬁ&rﬂr(ﬁlgcts use-by

ront vot i ng de nol di ngs and sprung outer

dotegi SIS Ing SRS CIFER ROBCPh B St SHEHE SO tiRiSh ganagig ownership

(regBirdioMaySy, sivhns inhle 2856 sofen igbels; amssdmb pryviBirB prioduct faedgk; messaging;
far d. Thi '

B2y L5 SR R S e o
of ap [updiffernfigiedg2y ‘@qaﬁgﬂg, Ol'alhlaD-éfrfl%lC}f yleltg]ﬁ btuﬁgl | W@amgaﬂon is
tranﬂréi‘feti ROth$ ﬁfdnﬁadi‘én odlivéri asfide Wiiich. ma&\&lgﬁlh&nﬁ;ﬂ'lﬁ&éas@ﬁé cp@$a@®Sof the user
e is applied
apart fromthe

firBe lryﬁélem wzﬂfno*a b?jdﬁe@ﬁmﬂ}l r%feencq to |ﬂ§ fql}o@tﬁls perplsd Hawver: it will of
couﬂs@ﬁe@pﬁr&f&te@ kHaCkhiB &Vﬁiﬁ&ﬁﬁ@lby erdBied # nRRIRITOrnlsWakabilNGeparting from the

%ﬁ %1%1%lcat on refegﬁmto t he use of
SCORe@ ﬁﬁV%ﬁT’? Seh L B RPP RGN 4 M agnet i ¢ stri pe cards,

smartcards, and RF transponders, to
Em&@@yi-)autonatically identify objects to data

processi ng systens w thout nmanual keying. For the

pur poses of automatic identification, a product item
Prepfratiarmonl y identified by a 12-digit Universal Product

ded machi ne-readably in the formof a

.R$Q$%néﬁﬁ§%?w%o e The nost common UPC nunbering system

i ncorporates a 5-digit nuf act urer nunber and a

5-digit item nunber. Bécalse of its limted precision,

a UPC is used to identifly a class of product rather

t han an i ndi vi dual proﬁffi:CN
CN

IRB015-PCT

exp?rlsnce ﬁr tﬂe 1'3 ecF SOMS%EFUOD gf%hergql I?/ gewc’e user ]a%% I
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item The Uniform Code Council and EAN I nternationa
define and adm nister the UPC and rel ated codes as
we s evwsnf the 14-digit G obal Trade |tem Nunmb@&r/AU2006/000782
(GTIN). Wthin supply chaln nagenent t here is
consi derable jnterest in or replacin
A migss o rairepglon eI P 67 R et Petesaim o nbté .02, 21 mmo)
andipprirgjidiak Y1 5ind @ mere héaed ataefbix fdaeé he fﬁljb rbarcﬁmkﬁﬂure wadpouied thed water (250 mL)
to plchff)mté é’xQ&‘o&lﬂt 51%%1&; \gag ﬁﬁé?ed &P%hsﬂéﬁ%% ag:y ??cf (QieJi B%Eve 1 as an olive-brown
stol en or sp0| goods, 1 nprove t the &fticlen y of
POV EdueFi%en manuf act uring and supply, facilitate the
profiling of product usage and i nprove the custoner

1 eri €. § nder r
R < ag by S et LA 1 1o HE 5 Fbfh 7= 6 10
70%@HeaVFé@PﬁMd“@KHbd@Vﬁﬁél8&5@ codes, and radi o

frequency identification (RFID) tags. For a detail ed
E‘%ﬁic iption of RFID tags, refer to Kl aus Fi nkenzeller,
X Handbook, John Wley & Son (1999), the contents
Tengpyreidiadphdnlecylrenegl)n i ncor por at ed by cross-reference.

Optical tags have the advantage of being inexpensive,

but require | RBO15- CTo; cal line-of-sight for
readi ng. RFID taggz> v -@ advant age of supporting
omni di recti onal i ng ut ar onparativel y
expensi ve. The presepce
seriously |nterf i

tabyor liquid can

the end of 2003/N /-nts each soon thereafter,
but this still al

he sub- one- cent
i ndustry target for | oy ens such as grocery.
The read-only nature of ical tags has al so

been cited as a di sadvant age, since status changes
cannot be witten to a tag as an iten1progresses

To 5 !Hu%%} 3+ 6{)?1?%1%%5}91&1%10&? % IQS ltl ma%,\l\g g& mmo ﬁj ?gg \r/nigke%gg at reflux was

a rea
add?delft@wn IHES’tai HEomgds mwlmw Pretnerved c@mmf@dlht yThe derkrbrown solution was

coolR@ toNedIK temigéiﬁurya’&ﬁl&ﬁﬁﬁb‘ﬁ ehing) IfdPIS&éJBﬂa@eﬁ@ ficid @2 M8 l@Y Were added to the

has .devel .o for a
SOI% e)f 3 m t%o%ﬁlgtﬁeﬁr Jtic th'ﬁgd’ 8““? ter 8 g %pf"?ged\/\)”‘fbﬁneal??ml’ water,
methwlerlﬁeher bads@ad ©Olgjved bs aNarreedSeewn rowdst (l&lsyng)an d a Product
Mar kup Language (PM.). Once an EPC is scanned or

. I S e |t is used to | ook up, possibly
UV'F%ﬁ#ﬁ%w t%ﬁ%cgw A9 product infornmation portably
encoded in PM.. The EPC consists of an 8-bit header, a
Pm§§ﬂ@hb EPC manager, a 24-bit object class, and a
it serial nunber. For a detailed descrlptlon of
*P?ﬁegﬁﬁ@ﬁ‘W@?éﬁ Jto Brock, D.L., The Electronic Product
Code (EPC), MT Auto-1D Cent er (January 2001), the
contents of which are heregin incorporated by
cross-reference. The AuggsuD Center has defined a
mappi ng of the GIIN ont éﬁ e EPC to denonstrate
conpatibility between thef EPC and current practices
Brock, D.L., Integrating-tge®M ectronic Product Code
(EPC) and the d obal Trltem Nunmber (GTIN, MT
Aut o- I D Center (Novenber™>Z00CN, the contents of which
are herein incorporated by cross-reference. The EPC is

A nf%glﬁ'é Bt ﬁﬁﬁ&pﬁtﬂal@fl’tnﬁ@gg labad7, mlﬁ'ﬁ) Eé%l’y% ;Jota&h\m ca}fﬁ% gﬁ B¢, 14 mmol)

are technol ogy-neutr al can be encoded
and BEFff"i"’&ém"i‘PﬁﬁWmf Frux forph. A"liﬁlfeaqﬂel eEATeYas §‘P"F"6‘ﬁ‘§1’ yater (200 mL) to
advocates the use of |ow cost passive RFID tags to
RB@aPcy EPCs, and has defined a 64-bit version of the
EPC to allow the cost of RFID tags to be mnim zed in
the short term For detail ed description of |owcost
RFID tag characteristics, refer to Sarma, S., Towards
t he 5c Tag, M'T Auto I D CEnter (hbvenber 2001) t he

e - o ' o Y e
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| ow- cost passive RFID tag, refer to 915 Mz RFID Tag,

Ali en Technol ogy (2002), the contents of which are
weoogiomosncor por at ed by cross-reference. For detEAU2m6/000782

description of the 64-bit EPC, refer to Brock, D.L.

The Conpact El ectronic Prodd@t de, MT Auto-1D
precipiiale dhe ProdeRl S was Gliergd off é W&%lrf% Wifly Watgst Thinrude pagduct was purified by
recriWedllBitidn FrouG Bqup@is athad] b yives B3 seitafoete e mgHB%s. are

i ntended not just for unique itemlevel tagging and

tracki ng, but also for case-level and pallet-Ievel
"H NMB(BWMHaPCLYE S tealdy{6higmb 3. 6tdHdrt. J oéb i) 7. A gl 6F 8.6 Hz); 7.25
qusd)i7PRIomE): and (1 AASRAE #F yHN such as contai ners and

trucks. The érstrrbuted PM. dat abase records dynam c

rel ati onshi ps between itens and hi gher-|evel
Exappht2ai ners i n the packagi ng, shipping and

rarchy. 4.1 OMNI TAGE NG I N THE

ﬂm%éﬁﬁémagiﬁ%kﬁﬂﬁ?ﬁg an invisible (e.g. infrared)

taggi ng schenme to uniquely identify a product item has

the significant advg 7 gt it allows the entire

surface of a produck e_1 2 oy a significant

portion thereof t he graphic
desi gn of the product' NPaRKaw | abel ling. If the
entire product surka g n the orientation
of the product do Al ' litg to be

scanned, i.e. he |i ne-of -si ght
di sadvant age of a \sile Ppac-igode is elim nated.
Furthernore, sincg the tag and massively
replicated, |abel ge ¥ ond prevents scanni ng.
| RBO15- PCTOmI t aggi ng, the ts of covering a
| arge proportion of the surface of a product itemwth
optically-readable invisible tags. Each omitag
uni quely identifies the product item on which it
To appsar o 3-pipaddimpithdledrika 328 mgelcts ymadns d-deatatoh@ 0 piLpikated at reflux was
add&ﬂﬁiﬁun( Betg (13%%@ 1%&1?&@ 'hgaﬁﬁg wiad orliR¥ed B4 ﬁirﬁl ‘%hg‘(l}%kr Q&ﬁtscﬁutmn was

inturn identifies the product cod
°°°{a%\t°awgfemr%% fpd mpsthiappl GRLY g’é‘O‘éﬁdsbéS agsHe r%%?% Sl Vere added to the
solutickednt itfeh @@ring Bas@atinpedStbrt i 10 NTHePrddie wadlfilfetede fiakhd tvhsled with methanol,
I suner
Wm%gﬁ %%&6§H%g%83%£ |h?§¥%§§?V|ty @%ﬁ%?kgéd earlier.
Omi tags are applied during product nmanufacture and/or
Wmm.ﬁlﬁlgor%étﬁhﬁe dp. %LW|76CD{H£ @%@fﬁ){)) B'Saﬁrtﬁs HBYoofbjté‘ ad d 0 n
L r|n ers ich prin e omitags_after
o D B 83 RGP Dht (il a2 it BB 1o tHicthd  S6an 809
(1Hj duif £g8.488Hzaz . (1R + 19 HYr ed printers which print the
omi tags, text and graphics sinultaneously.
Digitally-printed text and graphics may incl ude
Prepajafigpdhi ng on the | abel or packagi ng, or may consi st
3-(onbthylrferdkin@phtadionable @)por t i ons, wi th other portions
still printed by other nmeans. 4.2 OW TAGE NG As shown
in Figure 13, a product';s unique item|D 215 nmay be
seen as a speci al kindEfq uni que object I D 210. The
(

El ect roni ¢ Product Cod PC) 220 is one energing

standard for an item| itemID typically consists
of a product ID 214 and a sg |aI nunber 213. The

product ID identifies product, while the

serial nunber identifi partléular i nstance of that
class, Le. an individual¥pr@duct item The product ID
in turn typically consists of a manufacturer nunber

A mahike @M3ChittbpRhAehiteile (L1225 32 5 HiMaB) rfreaﬂ-}zdne_cfb@asﬁﬁrﬁ tcarkdﬁstm 45 g, 39 mmol)

and gfﬁe%grﬁ%)er:a?%el @%t?nltﬂgxﬁfrg ! e'atugg% SrFL:'%ng or . Z%al hE rregcgllélri%ux A was goul?e%)into water
re@BBtt ag 202 encodes a page |ID (or regron I D) 50 and a
t wodi nensi onal
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(2D) position 86. The region ID identifies the surface
regi on containing the tag, and the position identifies
WO b@7exy8s position within the two-di nensi onal PCEgU2006/000782
Since the surface in question is the surface of a
physi cal product item 201, i is useful to define a
(200 -tp @IE@]ﬁ]éatenthb pqoﬁgt U@lcbvé‘@h fikteprd qffe;glfl Frashepwith ghateihte give 5 as a beige
powdHn (1009, sbjpect | D 210, and nore specifically the item
| D 215, of the product item Note, however, that the
mappi ng can be many-to-one w thout conprom sing the
"H NMR (300 Hof CREIS: A8 BAG); 2Ra 2 % i deiz)ehtdn2ipankt 4.9fz)a 7.23 (1H, d,
J= Pf@%u%z iihels 7 Rack agk pey 6QYLY shave,a different region
Conversely, the ommitag may dlrectly encode t he
itemID, in which case the region ID contains the item
Exalnple 3sui t ably prefixed to decouple item|ID allocation
on I D allocation. Note that
fkn&%@ﬁh@@%%%@%ﬁﬁghﬁﬁ ‘W%Sg?stinguishes t he correspondi ng
surface region fromall other surface regions
identified within the global net page system The item
ID 215 is preferapfy j,h 220 oposed by the
Auto-1D Center, sixce th di rect
conpatibility between o PC-carrying RFID
tags. In Figure 14 th poﬂ t+dn 8§ is shown as
optional. This i i
of the omitag i e gderi Ges fromthe
region I D 50, an he mositio be omtted if not
desired for a pariN_culMe _p For interoperability
wi th the netpage[ system onnltag 202 i s a netpage
tag 4, i.e. it h he | r\{chture physi ca
| ayout and semantijcs of & ag. Wien a net page
sensing devi ce such as the netpage pen 101 images and

To t3B BT SP A ON PRI Iec 02 EPd- oD i ol (40 L) hested a
refhxovab addedlithityh el @ H 4189 powel) tadghendrertioghed cpntinteddortldy Thedark-green

soluﬁm tc@oléd&@ro@%%nﬂ&%nre 'a%gtl%hﬁkinM)tf@lo@vg@oy a8ffic ac‘@ilb@)@ 5 mL) were
ensi gogﬂtlpe\” ce IS mDVGd relative erlia

addegm 3 Ry §iring continged el by e ’é??ﬁtl%n 'Plét”fer Eﬂoufeflént(b?ﬁﬁmm hydroxide
(1 NiCR0D o) raed erttiastel Wigh ditidorermagfiann(3anzbogelne et eombisdtorgahic layers were
extr&cieﬁ%ﬁth Eﬁ{m&:gloﬁcoa%ldt(!l R/P Vﬁ §qg@hg)$anﬁ %rcglﬁlﬁﬂeh %&de&ﬁ leglt:rs 'bz!sﬁ‘led with sodium

t1me-var sensing device isS a
by RGN PATRIRAt W RofHe. BT Ne1 SISO O a5 SEHHEeogem sufae
solufidnr @QR®BS300whit)h "Hlaq:h)dﬁdt vk disstvad in tuilingldehlofotnethgne 50TaKY Siltered and
eSS B BB IS LB R e o g
&ﬂ¢@%mmWﬁ%U@@&m&ﬁb@bage server 10 responsible for the

region ID, the server retrieves a description of the

n.keyed b e stroke
B et SRR 2 i o o R e GOS ¢ e
"H NMREBHOMEHDADCIRCS UGH 2);hy e iitnk a8udz)s heso @Hrtpke4d.8 Hz); 7.78 (1H, d,
[ - yip , then the server
= #&h% §%?§&%%¥§tﬁzqgggéfgggggg”ggs%g ation of the
hyperllnk and activate the hyperlink. 4.3 OW TAG
Exaliple™T| NG An ommi t ag printer is adigital printer which
. ab kagi ng or actua
Tm(g%t akqlséﬁé'i‘eh g‘”“z u}cv?thlg gzrmeeaecgﬁrr"lpeﬁé 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
continuous pattern of omitags onto a surface,
typically using a near-infrared-absorptive ink. In
hi gh- speed environnents, the printer includes hardware
whi ch accelerates tag rendering. This typically
mebiBsttides real -ti me Reed- Sol onon encodi ng of vari abl e
tag data such as tag position,
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and real -time tenpl at e-based rendering of the actua
tag pattern at the dot resolution of the printhead.
wab@7/0398t er nay be an add-on infrared printerP@yaUR006/000782

prints the omitags after text and graphics have been
printed by other neans, or 4R integrated col or and
infrared printer which prints the omitags, text and
graphi cs simultanepus|y. 'gitally printed text and
graphi cs may inet-Nde ® i ng t he | abel or
packagi ng, or may Se#sis nly df ibe vari abl e

' printed by other

portions, wth other
nmeans. Thus an ommi ] panqﬁ MAlh an infrared and
bl ack printing c@a ace exi sting
digital printer &sedJor ¢ varl.-- s ??lntlng, such

as a conventi onal the\ INtr. sfer or inkjet printer.

For the purposes OW ng di scussi on, any
reference to pripnti g on an j-+em | abel is i nt ended
to include printi ont Nt enNpackagi ng i n

he

general, or dlrectly ont m sur f ace.
Furthernnre any reference to an itemID 215 is
i nt ended to include a region I D 50 (or col | ection of

To %ﬁpf}{{?@? e tlée 1{1 % OECDPISIH? &8?301{“523 g @? lgmt% {?B n;z and tributylamine
(10 wh) wis addep phﬁné)schtohée Emilnt bt gvd3tokmdD @@é ¢hem Fhd regetiop anitugh Wes heated at
reﬂxIXQ&tZ WARPn a@-@dﬂ“@&reﬁ%htv\@‘hé ref8onl rﬁ&tﬂi‘e |V\Q§cafe‘ﬂﬂl gt eS| W{ﬂﬂwdtfﬁ' (10 mL)

mita S y.Rro contr
i cigr T B BooreDy 70 BFbyi S aﬂlﬁ&ﬂﬁ"ﬁm B Gy v
dichfbadnathhrie/methaol (8028 2as20p ML)y tiqugMpfﬁQﬂd geid:gncem@teétq) ca. 50 mL. The residue
was%ﬂ&témlﬁlaétﬂep ’50 Mﬂ? tohﬁcc'c‘iplt&@}ﬁe %Foqydt %wﬂ bgs ﬁfe&e@toﬁf wé(yhédhmth ether and

fixed data before printin egins, and only provid
driedy torefva ) pE 43KtOHVST %eef‘é‘é‘?de’t(ls%g“g )The printer may al so be
capabl e of generating per-itemvariable data based on
[ t
S S S e i
prlntlng, and the printer may sinply increnent the
ExapR® item I D to generate successive itemids.

] rtridge or other
a“w?mgugﬁ5kxﬁk%ﬁfﬁ§ggfragwk’?%m?ﬁmwgglnter may provide a
source of unique |ten1|ds in which case the printer

reports the assi; (tens mds to the host
conputer for rec d| Al ternatively
still, the printer e capagf ELf readi ng a
pre- eX|st|ng |ten1ID | ak*el onto which the

omi tags are beinsg v/|nte§lfo S g the unique ID has
been applied in beI8 during a

previ ous manuf ac exanmple, the itemID
may al ready be pmesent i formof a visible 2D bar
code, or encodeﬁ;i Fl tag In the former case
the printer can\ Iude I C bar code scanner.
In the latter ca it c ud an RFI D r eader.

| RBO15- PCTThe prlnter may also e capable of rendering
the itemIDin forms. For

To & igAINoE oL BPHCE GGt 601 e i PP QR g wibutylamine

3 rﬁaﬁwamd@l vaiidyl @iet;{l)afcbtﬁﬁate Ry 7 i3 £3. JArmadNCind theh ®e repdinenixtueef was heated at
faorm

reﬂux ovgxmﬁl%ml‘h re:!lc on mlf(Bre was dlglfted %vxtk %eﬁ%‘% 1 88 g)i an(a theg’fmd]ilff_‘ WE)S filtered off,

e or
wasb%dgwthme@ar@mﬂﬁmy smmlw@asew P (36‘?1m8);/p| cally
flows to the product server in response to situated
e when an itemis scanned into
vy d@@ﬁi%§§b§ﬁ5gﬂgﬁé% ¥y: when the itemis placed on a
reta|I shel f; and when the itemis scanned at point of
re8Blper Both fixed and hand-hel d scanners may be used to
scan omi tagged product itens, using both |aser-based

2D scanni ng and 2D i mage- sensor-based scanni ng, using
simlar or the sane
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techni ques as enployed in the netpage pen. As shown in
Figure 16, both a fixed scanner 254 and a hand- hel d

W@ ec@nnae98252 conmuni cate scan data to the prodeCt/AU2006/000782
server 251. The product server may in turn comrunicate
product itemevent data to §4peer product server (not

PrepariighP, or to a product application server 250, which

3-(10BY:-Te¥EHy B OB LinsIBRImAGATe (Jat a Wi th rel ated product
servers. For exanple, stock novenents within a retai
store may be recorded cally on the retail store's
product server, but manuf acturer's product server
may be notified once 8 duct itemis sold. 4.5
OWNI TAG BASED NETPAGE | NTERACTI ONS A product item
whose | abel I i ng, packagithg or actual surface has been
omi t agged provi des the sapenNl evel of interactivity as
any ot her net page. Thes a stgong case to be nmde
for netpage-conpati bl e™p os?ﬁt taggi ng. Net page turns
any printed surface into a finely differentiated

A mg{ﬁgg ﬁ%&o&ﬁ%ﬁ n&‘alf 20 Sg % %ﬁhﬁfgﬁq}lﬁ V\ﬁyot%ﬂ?rg cerﬁ ate J] oeé, %2 mmol)

and 2.8 fi-datrehydfoisequipplpd (IGtS. P vesigatapg |17 CatPrats Thevsictiotemixture was poured

into %kﬁfz@é fﬁg) z{ﬁﬁ ggd‘é@tgd fNﬁH‘ &Em&ﬂléﬁﬂn@& X%ﬁ 'm‘ilsJ Sthekdofﬁgiﬁed organic layers were
nutritional infor mat 1 on; cooki n struc

Wasfree &ith ddrochlaricgeid (T b g i ROP L)y fsied zSEahae% the §<8rer}f 1gmpygd: The product
wmpmﬁhdup&uﬂmﬁemmmﬂ@ﬁmmmmbmegme9mpbaynng&génémg39%1er|ng
conpetitions; naenagi ng ownership (registration; query,
such as in the case of stolen goods; transfer);

"H YB3 i M- PEbd B-1¢ E8dbhdcis:8 %5%75@?%@ T h8Hph diSt 68, 9); 7.10-7.30
(GHABY 7881610 ¥ ot 5, 7lsfz.on the other hand, the product ,
tagging is undifferentiated, such as in the case of an
undi fferentiated 2D barcode or RFID-carried item|ID,
Exampler® t he burden of information navigation is
Tetrblbiq)B3, 85h 8B aoBoduSni o iRtk del i very devi ce, which
may srgnrflcantly I'ncrease the conplexity of the user
experience or {he required sophistjcation of the
del i very devi N= = i nvention will now
be descri bed to th ol | owi ng exanpl es.
However, it wl| : e [
|nvent|on may be enbodi ed Ln many-ot her forms without
departing fromthe sgopeNof HNhe Ilnvention, as defined

in the acconpany ng—¢c| ai ns. FRerfpes Preparation 1
3-Pyrrolidinop [ BO15- A m xture of
3-nitrophthal oni ffril & 569 mol ), freshly
dried potassiu 3 e 3 g, 2 1 mol) and
pyrrolidine (15 & N reflux for 4 h. The
reaction mxtyg ' pmter (250 nL) to

- washed with wa er and drled to §ve 1 as an
ol i ve- br own pomder (633 ng, 56% . 1H NMR (300 MHz,
CDC3) : d2.05 (4H, t, J =6.6 Hz); 3.65 (4H, t, J =

To ags:ogui%%f:3-(g:?_,g%tegr{aq';emigo@%ﬁgp%@%uﬁg%f 98&?9%%.’ g.glgrwgrp 'gl‘]lib:utanol (20 mL)
heatddbgt iréfkapyvasr a(dﬂéddiﬂmmphtthie(ll@c% A3 mglo() 21)d then heating was continued for 1 h. The
dark-green solution was cooled to room temperature and methanol (50 mL) and water (10 mL), followed by
acetic acid (17 M, 5 mL) were added to the solution and stirring was continued for 1 h. The product was
filtered off and washed with methanol, water and methanol to give 10 as a black-green powder (700 mg,
80%).

IRBO15-PCT
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To a solution of 3-pyrrolidinophthalonitrile 1 (51 1

nmg, 2.59 mmol) in 1-butanol (20 nL) heated at reflux
worm7addezrl | ithiumnmetal (125 ng, 18 nmol) andrdiraU2006/000782

was continued for 1 h. The dark-brown sol uti on was

cooled to roomtenperature 49d net hanol (50 nmL
UV-YieNIR (icilofpmetherst 176 101 B0 e Te FA40800id3f niids & SYDePMSS)11H@nm, 326
am. Sol ution before stirring for a further 1 hour. The

roduct was filtered off, mréalgFthanol
HahyHz, é]?&lsé@ﬁéP ZHamy 4&5|(7éﬁ o> Zxéoé%gﬁ
red brown powder (187 ng). UV-Vis-NR
}haéﬂ' hIoronethane) 807 nm Preparation 2
i peridi nophthalonitrile (3) A m xture of
Tin(F8). teyy akfs 6 e vl dwdroipaarisoly lpbyholegyming dghionidediy - freshly
dried potassium carbonate (2.0 g, 14 nmmol) and
pi peridine (10 as heat ed at W for 4 h. The
reacti on m xturé i (200 n.) to
| RBO15- PCTpr eci pi

purified by recrystalllu i ef=f\r omMNaqueous et hanol to
give 3 as a beige p¢ . 1H NWR (300
MHz5 CDAI3) : d 1 (4HA%, J = 4.6
Hz); 7.21 (IH, d, . IH d, J =8.9
Hz); 7.51 (IH, dd, Hz). Exanple 2
Tet f api peri di noph (4) To a solution of
3- pi peri di nopht halonitril ¢ 1.55 mmol) in
1- butanol (10 ated W x added |ithium
metal (130 ng 1 ) ano g continued for
45 m n. The dark-green solution was cooled to room
tenperature and nethanol (50 nL) foll owed by acetic
acid (100% 5 nL) were added to the solution and then
To 8 tshspénkiBig) ome fﬁaﬁltfireél pealfpinint 10. (48 angproaduahol)v@s DMF (15 mL) and

trlbufﬁéaltl%meek%d was a ed t\{\l@l%? cq'ﬁion}% éll?) Z{xﬁgg B? 39&9r6 ﬁ%ﬁ)%d t%&]d(h eact1on mixture

and reen
heat¢D@® afipflwe SYP h. Lxhcwasuomrwterauveh Fe?féhmuﬁta Wlﬂlznﬂhaﬁm@o ml) and

dituté &Rt WRlofBorm (50 Q@L@) The 3Snid @Y ef Qas*waﬁfk@ Qrgﬁthdﬂoﬁ.ﬂ&WBcg &Qg 2x 150 mL),
wateﬁ,f X 2?% g%elgl (MaSOl‘,}] ang r% scéveﬁzr{%as reglo (i $1y_?: llg%z’i da\i}' biuegg%%_e't.

8.8 Hz); 9.24 (IH d, = 8.9 Hz). Preparation 3
UV-3‘S(1NRQEEHWM&1B&6384H}9)3%W| onitrile (5) A mxture of
3-nitrophthalonitrile (2.121g, 12.3 nml), freshly

dri ed potassium carbonate (5.45 g, 39 nmmol) and
Examhplei8et hyl pi perazine (12 nL) were heated at reflux for
sl L BB s PR SRR PP R I i o

was filtered off and washed with water to give 5 as a

bei ge po (1 59 g, 54% . 1H NMR e MHz, CDA 3)

d 2.38 (3 64(2 . 3.33 (2H t,
J = 4.8 H); g (I @ 7.32 (IH, d, J
= 7.6 Hz); 7.56 H , . . Exanpl e 3
Tet raki s( N- net hyl pi per ggi cyani ne (6)

arn

N—SfN

\Cl/':

N N /N/
N
&
Hogs/ — "SOgH

1IRB015-PCT
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To a solution of 3-(iV-nethylpiperazino)phthalonitrile
5(1.97 g, 871 mol) in 1-butanol (40 nL) heated at

wo edooseosms added lithiumnetal (410 ng, 59 mmpCi/Atoae/000782
t hen heating was conti nued fé%r 1 h. The dark-green
sol ution was cooled to roomtenperature and net hanol
(50 nm.) followed by acetic acid (100% 5 nL) were

A madide of tind V) fighakolanihd dichl@ide 165665 mi, NFAZ otubl) msedurk asid 8%, 2 mL) was

ey L O T s 1 B Rl A R s oo
mixtugf fihyr/chipifor (i PHealIdP garipitate thy ppdichd esugserafagiclioglg was decanted
off, \ﬂiehsfglichyvdsl’ ﬁ%ﬁﬂp@fd&&illl&ﬁieﬂch(oiofcﬁﬁnf @: 1}(20b_51Q[r41)[TEﬁeé@1ndf, Eﬁtﬁwashe_addwith ether,
co agueous . ers i f e sodi um hydr oxi de
acetfc’)mée Iaf“%a%%qotr %maep Fec %Yet ate ?aﬁgb%berp 83%65%6 Iﬁg?é product was
filtered off and washed with sodi um sul fate sol ution
UvVIOMR BIRONISY7 nl B& it oduct was di ssol ved in boiling
di chl oronmet hane (50 nL), filtered and triturated with
ether (350 nL). The resulting solid was filtered,
Exapplelfed With ether and dried to give 6 as a dark-green

a ety e £SO 0. ani . ne,
G z%ygm 982, B terr 96@9: 4125142%/%%;;1;&!0? hifdd &Q}z&@zgmget 5(2380) ' in

mV): 755 nm 38 nmi(e =
NVR (300 MHz, CDCL3): d 2.67 (3H5 s); 3.23 (2H, t, J =
4.8 Hz); 4.06 (2 J = 4.8 Hz); (IH d, J =
7.9 Hz); 8.11 (I d, ,gr v, 7.7 7 9.29 (IH d,
J = 7.4 Hz). Exanpl [
tetraki s(N-nmet hyl pi per azi no) pht hal ni ne di chl oride
(7) I RBO15-PCTTo a suspgnsrign ¢ netal -free
pht hal ocyanitie 6 . B85 in DVF (40
and tributyl am ne N—vas—Bddsg n(1 93 cRor{dey”
(5 m, 11.1 g, 43 [ Y\and: t hep t g reaction m xtur o
was heated at refl f oN-2.M&hd then at 50 0OC

overni ght. The reactijon m re was carefully quenched

with water (10 d po Lt o sodi um hydr oxi de (
1 M 200 nL). The afueous r m@ racted with
di chl or onet hane/ nét hanol (80: 20, 2 %200 nli), dried

(MgS™) and concentrated to ca. 50 nL. The residue was

R B A BB LS PLESHEL 1 s

| 1.13911‘01'\1}@1) in dipgethylfprmamide) (10 gpcb@hutﬁm%@ n{[g@@s hﬁ@i)ed at reflux overnight. The

reackidr MixGrd\viR dovied & thom Emiperafite add Qiléd with methanol (50 mL) to precipitate the
i chlar t ) AW AN 7 45, nm

proc&gta\?.rbbﬁhewag %%E%\e})gﬁ%%/?é]s%c} %}@h r%):thanol, Watl} Bha meztﬁan{)]l% gl%e ?3 as a dark brown
povdert(218Ries ( N~net hyl pi per azi no) pht hal ocyani ne (8) To a

suspensi on of the netal -free phthal ocyanine 6 (301 ngy,

3 i, DVF (10 nL) and tributylam ne (3 nL) was
Uvgld%rela!@anﬁgg&ﬁ()%etyl acetonate (877 ng, 3.31 nmml) and

then the reaction mxture was heated at reflux

SulfONBE g isom (TD R LIBRCE 3, Ve By BoME S WBSp o bybifk Wlibide
T e Ly o e ol fiéfj%ereadwoff,
washed with nmethanol and finally ether to give 8 as a
dar k-green powder (306 ng). WV-Vis-N BOQQNBO): 751 nm
340 nm | RBtHS~peTer eparation 6 3-
2,3, 4-Tet rahydrqu' 0 pht hal Qni rile (9) A
m xture of 3-nitroyphthal [ Y04 g, 11.8 mol ),
freshly dried potassium ¢garbonat .0 g, 42 mmol) and
1, 2, 3, 4-t et rahydr oi soqur e (165 ni L) was heated
at 170 0OC for 4 < Ix{ ure was poured

14
7
IRB0O15-PCT -
K%) N 7N
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into water (250 nL) and extracted w th dichl oronet hane

(2 x 200 nL); the conbined organic |ayers were washed
wowvdoh/opsr ochloric acid ( 1 M 2 x 200 nlL), drP@mAU2006/000782

(Na2S™) and the solvent renpved. The product was

purified by recrystallisati®h frommethanol to give 9

as a bei ge powder (906 ng, 30% 1H NMR (300 MHz,

A mu@Q@ogﬁle aﬂlugx(lﬂl h(hglblcyaﬁme a&etﬁao&oﬁteHBXle &g7(7 188 Zino]) in sulduriz acid (98%,
2 ng alas s:}lrx)gd7at51263 é) E{%mn ag(\t?hﬁxb %e ZegxpefatFrg \Aigs P%sfd 0 35@ é J)v'_l' 3;]0 min. The

reactia yllmeowg@qmdnotoym ltpperhitits ahdasigedsdaonivise (o120RixTg Oéemer/chlomfom (91,
150 rﬁlgltyﬁﬂe&glta{gft e product. The supernatant 11qu1d was decanted off and the solid was re-suspended

o gt ) e A AR I AL SSu R o oo
14 aswaisrk debele gowdet (i9aumg)net al (229 ng, 33 mmol ) and t hen
heati ng was continued for 1 h. The dark-green sol ution
was cooled to roomtenperature and net hanol (50 ni)
W—\gﬁaﬂwwowm) fol l owed by acetic acid (17 M 5
nm.) were added to the solution and stirring was
continued for 1 h. The product was filtered off and
washed wi th nmet hanol, water and nethanol to give 10 as
a bl ack-green powder (700 ng, 809%.
| RBO15- PCTUV- Vi s-NI R (di chl oronet hane, 17.3 mM: 750
nm (e = 84000); 338 nm( e = 59000); (DVsO: 707 urn,
326 pm 1H NMR (SOCO MHz, CDCI 3): d 3.50 (2H,n); 4.25
(2H, m; 5.35 (2H5mM; 7.20-8.20 (7H, M. Exanple 7
T( 1 VI
tetrakis(l, 2,3, 4-tetfalrydroi soqui nol yl)pht hal ocyani ne
dichloride (11) To a suspension of the netal -free
pht hal ocyani ne 10 (489 ng, 0.47 mmol) in DVF (15 nl)
and tributylamne (15 nL) was added tin(1V) chloride
(1.0 nm., 2.23 g, 8.56 nmmol) and then the reaction
m xture heated was at reflux for 3 h. The reaction
m xture was carefully quenched with nethanol (20 nli)
and diluted with chloroform (300 nL). The organic
| ayer was washed with hydrochloric acid ( 1 M 2 x 150
m.), water (I x 200 nL), dried (MgS™) and the sol vent
was renoved to give 11 as a dark bl ue powder.
W-Vis-NIR (dichloronethane): 811 nm 357 nm Exanple
8 Sul fonation of Un(1V)
tetrakis(l, 2,3, 4-tetrahydroi soqui nol yl ) pht hal oey wi ne
di chl ori de | RBO15- PCTA m xture of tin(lV)
pht hal ocyani ne dichloride 11 (665 ng, 0.542 mmol) in
sul furic acid (98% 2 nL) was stirred at 120 OC for 90
m n. The reaction m xture was cooled to room
tenperature and added dropwi se to a m xture of
et her/chloroform (9:1, 200 nL) to precipitate the
product. The supernatant |iquid was decanted off, the
solid was re-suspended in ether/chloroform(9:1, 200
m), filtered off, and washed with ether, acetone and
di chl oronet hane to give 12 as a dark blue powder (780
ng). W-Vis-NIR (DVMBO): 867 nm 342 nm Exanple 9
Gl liun(lI1)
tetrakis(l, 2,3, 4-tetrahydroi soqui nol yl ) pMhal ocyani ne
acetyl acetonate (13)

RBO15-PCT
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A m xture of netal -free phthal ocyanine 10 (231 ny,
0.22 mmol) and galliun(l11) acetyl acetonate (413 ny,
wda2d3/0myet ) i di methyl formam de (10 nL) and  PCT/AU2006/000782
tributylamne (2 nL) was heated at refl ux overnight.
The reaction mxture was codted to room tenperature
CLANS diluted with nmethanol (50 nl) to precipitate the
product which was filtered off and washed with
hanol to give 13 as a dark
br ogahq‘?ad “me%?fgﬁmqe&)uv Vis-NIR (DVBO): 770 nm
Sulfonatlon of galllyn(lmﬂ) tetrakis(l,
2,3, 4-tetrahydr oi sdti IyIaT thalocyanlne hydr oxi de

| RBO15- PCTA mi xture t Nre bun( e phthalocyanlne
X 188 |n sul furic
N

acetyl acetonate 13 ( iﬂng,
acid (98% 2 nlL) was sth ad 2 Rr 90 nin and
then the tenperature was)rai¥ed DO OC over 30 mn.
The reaction mxtu z n1tenperature
and added dropw se &g y g r/chloroform
(9:1, 150 nl) to pre<|p| e product The
super nat ant quu it gd of f and the solid was
re-suspended in et@er hl or)a 1 150 ),
filtered off, andp ed acetone and
dichloronethane to give 14 dark brown powder (194
ng). U-Vis-NIR (DVMBO): 775nm WRBOl& PCTCLAIMS 1. A
pht hal ocyani ne dye of fornulﬁ (T): (1) wherein: Mis a
metal group or is absent ( s 1or 2; Xis selected
whded®@m -CHR 3- , -NR 3- , -O or -S; RlL, R2 and R3 are
lendeﬁendent%% selected fron1hydrogen Cl-8 al kyl, Ci1-8
B RIXOREIBEYE  carboxy-Gi -8 al kyl, hydroxyl,
nishyd¥oxy-Ci - 8 aIkyI or Rl and R2, or R2 and R3

Xlisglg@gdlﬁgﬁl_@ﬁgu Omgbeddq)rfgrm a C4-12 aryl or C3-12
gteroparyl group tionally substituted with 1, 2,

R', B and Rsaipy@dependenty S@%@& fram hydpigenn C1-s@lidnC o albe rhert Caa%vl:% sallyl,
m@heﬂngmbgdegenﬂemtly selected fromCl 12 al kyl, Cl1-12
al. kox n hen 1- X
&EIZ MJ&@ cy ethec% ar]e J% 0 féxlrl]ﬂ (E) ary)f (% élgter%ar?l &(1% ogtfo%
substw with NR: :R‘V 4 qutpsthu@lt grplppéﬁlw or eﬁﬁll"l%‘h%‘ﬂ’fnt gr eg]glndepen@(lt@)sﬂected

fromk CIF\%ZZI. a]l@i:@ﬂl aﬂ{@x&\}ﬁ@iy?-af @ alkyl%glyz&k alkoXbem(Bh%OR i }Pam(ien

. onic acid, sulfaonic acid sa (
i, pycleintigh SR -NR Ra it phenyb PhepgsgnCO2R o~ S50 ‘OﬁEI’RI 5S¢4R
—O@RB—I@H(B’(}Z)bR‘ OCHCODRA CledvrR Kyl foradwdidRulfeiichcidéalBh @ sulfonamide;

el ected from hydrogen, Cl1-12 al kyl,
dwaﬁm%%F% Qaﬁéﬁ§l-c 1-8 alkyl. 2. The dye of cIa|n11

Rmﬁe(heﬁllwlm)@(p%:m@qfkm@ or -NR 3- ; and R1, R2 and R3
R" Al & OH@PRASaN tdickie BB RfaR el clqmu@y gﬁea%%pphelglcﬁs 2By,

C1-8 al koxy, carboxy, carboxy-C

2. The dye of claim 1, wherein:

X is -CHR®*- or -NR*—; and

R’, R? and R® are independently selected from hydrogen, C,5alkyl, Cygalkoxy, carboxy, carboxy-Ci.s alkyl,
hydroxyl, hydroxy-C.g alkyl.

3. The dye of claim 2, which is of formula (II):

IRBO15-PCT



hydr oxyl, hydroxy-Cl-8 al kyl. 3. The dye of claim 2,

which is of formula (I1): IRBA 5-PCT(Il) wherein: R1,
w®200a/0029R8 are i ndependently sel ected from hydrPOman2006/000782

C1-8 al kyl, C -8 al koxy, carboxy, carboxy-C* al kyl,

hydr oxyl, hydroxy-GC -8 alk§?. 4. The dye of claim 3,

wherein at |east ong of RRL, R2 or R3 is not hydrogen.

5. The dye of cl ai ﬁyla (rer):
wherein: R3 is sel ecfedN C1 8 al kyl,

car boxy-C ]-8 al kyR? lkyl . 6. The dye
of claim1, which is of orR( V) :

| RBO15- PCTwher ei n:
from hydr ogen, sul
sul fonam de. 7. The
one Wis a sulfonic lacid
formula -SO 3z,
IXR XR ); and Rm
different and argzan Ns Iected fromH C -8
al kyl, C6-i2 aryl al ky c6- ». 8. The dye of
cIa|n16 wherei n at Ieast one VR1S a sul fonam de group
of formula -SO 2NRf R ; Lﬁhﬂ Rp and Rg are
i ndependent |y selected fro C -8 al kyl, C6-12
whediy! al kyl, C6-12 aryl or (CH 2CHQC» R; eis an

R, %el%e reénfdé:'%{% %tly s ec?%%i%tndv O‘gbefl of aﬁkyH’C@; :ﬁ( \N?yé r@ar}go&l' %{)oxy-cl s alkyl,

hydrewl, hgineyrCdellgk oup is of forrmula -SO 2NHR and Rp is of
formula (VI): (VI) wherein: R is H Cl-J2 al koxy or

to 5000; and
4. Rd“ﬁ%*ﬁcH%Qné‘gFﬁvV“%?“ 6§%§9§rgﬂﬁvrh%i o ™ The dygnof

claim1, wherein Mis Snd 2, V=0 or Ga((}l)

5. | RBQ1gz QL%;Q‘ﬁﬂmhﬂ&mg&mbﬁh)conpr|5|ng a dye according
toclami I nkjet printer conprising a
print head in f|UId communi cation with at | east one ink
reservoir, wherein sald at | east anﬁlnk reservoir

conprises an inkj es_ |nk,\§1 | ng tq\lcl aim11.
./

dently sel ected
¢ acid salt or
swherein at | east
'onlc acid salt of
Li, Na, Kor N+(JQR
B& sane or

NS

|},\N
X =
I:{I/N
E] o
(11D

wherein:
R® is selected from hydrogen, C,.g alkyl, carboxy-C.s alkyl, hydroxy-Ci.s alkyl.

6. The dye of claim 1, which is of formula (IV) or (V):

IRBO15-PCT
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13 . The inkjet printer of claim 12, wherein said
printhead conprises: a plurality of nozzles; a bubble

wo eoomiomysz hanmber corresponding to each of the PORAU2®G6/000782
respectively, the bubble form ng chanbers adapted to
contain ejectable liquid, aff a heater el enent

di sposed in each of the bubble form chanber s
respectively, the W@ater el ement conf red for
a i\t he ej ectabl e IN\gtli d; ,sych that
_e/ement to a tenpegrand ove the
ej ectabl e |iqui r my—4 gas \
N he ejection of a dr Qf
om t he nozzl e; mherel the h ater
srdedy, in the ink ch uch th
@ at N @ portPon of t er el e
' :nd 'n direct contact MAt \ tRF
e 2] ta@l 14. An ink cart %N FIK] et
[ ter cartridge co Lan k] nk
CC rdln 15. A ¥ ate ha

cc rdi ng stposed thereon 16.
abllng entry of data into a conputer system vi
printed forn1 the form contai ni ng human-readabl e
i nf or mati dAVhnd nachi ne-readabl e coded dat alYX he c
data being indicative of an identity of the forntand
of a plurality of reference points of the form the
where
et hod including the steps of: receiving, in the
eachd ippderendesipsseleqinddienh by drogen.asuliaissridgulipaip ipgisalt Phgiferamidag
data regardlng the identity of the formand a position

h evi rel ative
7 sen ﬁﬁe ot ggw (/\H'eaﬁl%ﬁsf %ﬂ?edls aﬁulé?ﬁm 8°|6e?r§‘tq{°% acb(lt;ssﬂt P fpula S04z,
wheregt ati ve to the form generating the indicating data
ngﬁipgagknkeﬂ@&@ﬁ@ﬂﬁgggithe coded data; identifying, in

o pnput e stentand fr ntth I ndi cat.in
R", Rofks R TBH e B wib o b g eereRgen t‘yrftlé?%rﬂét“g’hg sy Prgaristin
and CopPpuit er system at |east sone of the indicating data
as it relates to the at |east one field, wherein said
coded data conprises an | R-absorbin dye accordin
8. ¢l altndye of glyim 6aWhegfab ash pnedh amssﬂf?gar@gﬂwp of foeataerspﬁ%R a
whefe@RPUL er systen1V|a a prlnted forn] the form

a|n n-re .
R Bl e B e ot 40 Che bR P GO
¢ is amigiegeafinv2toGP00adnd| east one field of the form the
re R0t B S N@yl he steps of: receiving, in the
comput er systentand froma sensing device, indicating
data regarding the at | east one field and including
9. NMOVENREN of claitngs, Wieg thid nforamide g is off fortninle ~-S@NERNgdRE sio€ ormula
(VI felatlve to the form the sensing device, when noved
relative to the form generating the data regarding
said at |east one field using ast sone of the
coded data and generating egarding its own
novenent relative to the f i
| RBO15- PCTi nterpreting, in the coanter system at
| east sonme of said indicating d&Nla as it relates to
said at | east one field, wherein said coded data
“mq%ﬂnN|ses an IR—absorblng dye according to claim1.
R} isli8.C, Aalk@y hodoof,oeped®’s ng entry of data into a conputer

dmﬁyﬁkggh&£9w%0&£QHUCt item the product item
R?is H, Cysalkyl or C(O)C,. alkyl.
10. The dye of claim 1, wherein M is SnCl,, V=0 or Ga(OH).

IRBO15-PCT
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having a printed surface containi ng human-readabl e
i nformati on and machi ne-readabl e coded data, the coded
walatoa/o0msng i ndi cative of an identity of the prPOTIATR006/000782
item the nmethod including the steps of: (a)
receiving, in the conputer System and from a sensi ng
device, indicating data regarding the identity of the
11. pr edufifjet ink@mprisiiga SR B bidle thelsince, when pl aced in an
operative position relative to the product item
generating the indicating data using at |east sonme of
12. t hehndeds ardecemprisinge Rrigheadde BHTORGIUniFaion wh & I5prhepe &k reservoir,

whei® ¥ $4i@ f01AR End Sk 18grvbid ConipReks Gkt gk dedorling ko Wia@fi MAL i ON
relating to the product item wherein said coded data
conprises an | R-absorbing dye according to claim 1.
13. 19.ThAinidet iviotr offclagni@ovhiersip seié pritespddompfisetiat a from a
COMgyuk-£fy IUSLRE Vi a a product item the product item
havi n i n urfac cont uman
R R e L T
changhetts addpedl egontainlpjectbie ignibhndan i dentity of the product
it eJHeat&erem&ﬁ hfs] dI upé‘al:hurg ki guﬁbnﬁorﬁﬁr@ RiSanf®rs regp'éatlvely, the heater element
receiving, n%J ![') ¥st emand froma sensing
GOHfM?@é‘heWﬁbﬁOE%‘if H‘gtha%l Bk iyt di ng the identity of the
pr oti¢hthat hdathy the Hager slemait 1o ich@eiaties, abavi ¢ byilirgeeidt df the gjactable liquid
fornI B £s%{1ﬂ>b\{eethz{? Q%Eets ihg ge&ugll ﬂ{ald}/oﬁ of e é_]&%blg [1%% thé foRle;

gerferatin e indicating data using at |east some

t hevhesindbr hgaierglemens s S}‘sé?nfl‘i’dé’@/?hﬁ gk chapberiseeh gt fAytipeaise aé&f‘@ii éﬁ?ﬂm of
the 126l eleSieit G chéiRlell By biidd dirg codicawith, thé ejeamteifioid. rel ating to

the product item and (c) outputting, fromthe

conmputer systemand to an output device, the
14. i nf 45t iNaeartsfee de|an nkipigrintey, Staﬁerw&awmv%antnh@t igtAcpagding to claim
11. devi ce selected fromthe group conprising a display

device and a printing device, wherein said coded data

conprises an | R-absorbi ng dye according to claiml.
15. | RBO fistREhaving a dye according to claim 1 disposed thereon.

16. 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:

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

identifying, in the computer system and from the indicating data, at least one field of the form; and

interpreting, in the computer system, at least some of the indicating data as it relates to the at least
one field,

wherein said coded data comprises an IR-absorbing dye according to claim 1.

17. 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 at least one
field of the form, the method including the steps of:

receiving, in the computer system and from a sensing device, indicating data regarding the at least
one field and including movement data regarding movement of the sensiné device relative to the form, the
sensing device, when moved relative to the form, generating the data regarding said at least one field using at

least some of the coded data and generating the data regarding its own movement relative to the form; and

IRB015-PCT
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interpreting, in the computer system, at least some of said indicating data as it relates to said at least
one field,

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:

(a) receiving, in the computer system and from a sensing device, indicating data regarding the identity
of the product item, the sensing device, when placed in an operative position relative to the product item,
generating the indicating data using at least some of the coded data; 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.

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:

(a) receiving, in the computer system and from a sensing device, indicating data regarding the identity
of the product item, the sensing device, when placed in an operative position relative to the product item,

generating the indicating data using at least some of the coded data;

(b) retrieving, in the computer system and using the indicating data, information relating to the product
item; and
(©) outputting, from the computer system and to an output device, the information relating to the

product item, the output device selected from the group comprising a display device and a printing device,

wherein said coded data comprises an IR-absorbing dye according to claim 1.

IRBO15-PCT



